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16.0  Technical Specifications

 

The NRC Policy Statement (Federal Register, Vol. 52, No.25, February 6, 1987) 
recognizes that:

“The purpose of Technical Specifications is to impose conditions or limitations 
upon reactor operation necessary to obviate the possibility of an abnormal situation 
or event giving rise to an immediate threat to the public health and safety by 
establishing those conditions of operation which cannot be changed without prior 
Commission approval and by identifying those features which are of controlling 
importance to safety.”

This set of proposed Technical Specifications establish these conditions and limitations 
for the ABWR. This set of Technical Specifications is intended to be used as a guide in 
the development of plant specific sets of Technical Specifications for license 
applications that reference the ABWR standard plant.

The NRC Policy Statement criteria stated below has been used to identify all structures, 
systems, and parameters for which Limiting Conditions for Operation (LCOs) have 
been included in the ABWR Technical Specifications:

1. Installed instrumentation that is used to detect, and indicate in the control room, a 
significant abnormal degradation of the reactor coolant pressure boundary.

2. A process variable that is an initial condition of a Design Basis Accident (DBA) or 
Transient Analyses that either assumes the failure of or presents a challenge to the 
integrity of a fission product barrier.

3. A structure, system or component that is part of the primary success path and which 
functions or actuates to mitigate a Design Basis Accident or Transient that either 
assumes the failure of or presents a challenge to the integrity of a fission product 
barrier.

4. Structures, systems, and components which operating experience and probabilistic 
risk assessment have generally shown to be important to public health and safety.

The content of the ABWR Technical Specifications meets the 10CFR50.36, “Technical 
Specifications”, requirements and is consistent with the approach of the Standard 
Technical Specification for BWRs, NUREGs 1433 and 1434, Revision 0, dated 
September 28, 1992 to the maximum extent possible. In addition, NRC’s draft technical 
specifications on low power and shutdown have been incorporated. This submittal 
replaces the Chapter 16 Technical Specifications previously submitted in Amendment 
9 in its entirety and has been restructured in accordance with NUREGs 1433 and 1434, 
Revision 0.
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16.1  COL License Information

 

This section outlines the information required to be provided by the COL applicant to 
complete its plant specific Technical Specifications.

 

16.1.1  COL Information Required for Plant Specific Technical Specifications

 

In cases where the detailed design, equipment selection, or other efforts are required 
to establish the information to be specified in Technical Specifications, “[    ]” has been 
indicated. The COL applicant will evaluate their applicability and provide the required 
information to complete its plant specific Technical Specifications.

As part of the Technical Specification Improvement Program undertaken by the NRC 
and the industry, portions of Section 5.0, Administrative Controls, of NUREGs 1433 and 
1434, could be relocated to licensee-controlled document. This improvement has been 
incorporated into the ABWR Technical Specifications. The COL applicant will have to 
ensure that the portions of Section 5.0 relocated to licensee-controlled documents are 
controlled in accordance with an administrative control system acceptable to the NRC.
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D e f i n i t i o n s  
1.1 

1.0 USE AND APPLICATION 

1.1 D e f i n i t i o n s  

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - N O T E - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
The de f i ned  terms o f  t h i s  sec t i on  appear i n  c a p i t a l i z e d  t ype  and a re  
appl i c a b l e  throughout  these Technical S p e c i f i c a t i o n s  and Bases. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I&!! 
ACTIONS 

D e f i n i t i o n  

ACTIONS s h a l l  be t h a t  p a r t  o f  a S p e c i f i c a t i o n  t h a t  
p rescr ibes  Required Ac t ions  t o  be taken under 
designated Condi t ions w i t h i n  s p e c i f i e d  Completion 
Times. 

AVERAGE PLANAR LINEAR The APLHGR s h a l l  be app l i cab le  t o  a s p e c i f i c  
HEAT GENERATION RATE p lanar  he igh t  and i s  equal t o  t he  sum o f  t h e  
(APLHGR) LHGRs heat  genera t ion  r a t e  pe r  u n i t  l e n g t h  o f  f u e l  

r o d  f o r  a l l  t h e  f u e l  rods i n  t h e  s p e c i f i e d  bundle 
a t  t h e  s p e c i f i e d  he igh t  d i v i d e d  by t h e  number o f  
f u e l  rods  i n  t h e  f u e l  bundle a t  t h e  he igh t .  

CHANNEL CALIBRATION 

CHANNEL CHECK 

A CHANNEL CALIBRATION s h a l l  be t h e  adjustment, as 
necessary, o f  t h e  channel such t h a t  i t  responds 
w i t h i n  t he  necessary range and accuracy t o  
s p e c i f i e d  values o f  t h e  parameter t h a t  t he  channel 
moni tors.  The CHANNEL CALIBRATION s h a l l  encompass 
t h e  e n t i r e  channel, i n c l u d i n g  t h e  r e q u i r e d  sensor, 
alarm, d i sp lay ,  and t r i p  func t ions ,  and s h a l l  
i nc lude  t h e  CHANNEL FUNCTIONAL TEST. C a l i  b r a t i o n  
o f  inst rument  channels w i t h  res i s tance  temperature 
de tec to r  (RTD) o r  thermocouple sensors may c o n s i s t  
o f  an i np lace  q u a l i t a t i v e  assessment o f  sensor 
behavior  and normal c a l i b r a t i o n  o f  t h e  remain ing 
ad jus tab le  devices i n  t h e  channel. The CHANNEL 
CALIBRATION may be performed by means o f  any 
s e r i e s  o f  sequent ia l ,  over lapping,  o r  t o t a l  
channel s teps so t h a t  t h e  e n t i r e  channel i s  
ca l i b ra ted .  

A CHANNEL CHECK s h a l l  be t h e  q u a l i t a t i v e  
assessment, by observat ion,  o f  channel behavior  
du r i ng  operat ion.  Th i s  de terminat ion  s h a l l  
inc lude,  where poss ib le ,  comparison o f  t h e  channel 
i n d i c a t i o n  and s ta tus  t o  o t h e r  i n d i c a t i o n s  o r  

(cont inued) 
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1.1 D e f i n i t i o n s  

CHANNEL CHECK s t a t u s  de r i ved  from independent ins t rument  
(cont inued) channels measuring t h e  same parameter. 

COMPREHENSIVE 
FUNCTIONAL TEST 

CHANNEL FUNCTIONAL TEST A CHANNEL FUNCTIONAL TEST s h a l l  be t h e  i n j e c t i o n  
o f  a  s imulated o r  ac tua l  s i gna l  i n t o  t h e  channel 
as c l ose  t o  t h e  sensor as p r a c t i c a b l e  t o  v e r i f y  
OPERABILITY, i n c l u d i n g  r e q u i r e d  alarm, i n t e r l o c k ,  
d i sp lay ,  and t r i p  func t ions ,  and channel f a i l u r e  
t r i p s .  The CHANNEL FUNCTIONAL TEST may be 
performed by means o f  any s e r i e s  o f  sequent ia l ,  
over lapping,  o r  t o t a l  channel s teps so t h a t  t h e  
e n t i r e  channel i s  tes ted .  

A  COMPREHENSIVE FUNCTIONAL TEST (CoFT) i s  a  s e t  o f  
t e s t s  t h a t  exerc ises  each RPS, ESF, and MSIV 
c losu re  Funct ion by s imu la t i ng  acc ident  events 
t h a t  exerc ise  t he  i n p u t s  and ou tpu ts  o f  t h e  SSLC, 
NMS, PRRM, RPS/MSIV ac tua t i on  l o g i c  and ESF 
ac tua t i on  l o g i c .  A  CoFT a l so  s imu la tes  power 
f a i l u r e s ,  measures CPU and network performance, 
runs mic roprocessor -spec i f i c  and a p p l i c a t i o n -  
s p e c i f i c  d iagnos t i cs .  Test i n p u t s  i n c l u d e  o u t - o f -  
range cond i t i ons  t o  v e r i f y  OPERABILITY o f  t h e  SSLC 
e lec t ron i cs ,  alarms and d i sp lays .  

CORE ALTERATION 

CORE OPERATING LIMITS 
REPORT (COLR) 

CORE ALTERATION s h a l l  be t h e  movement o f  any f u e l ,  
sources, o r  o the r  r e a c t i v i t y  c o n t r o l  components 
w i t h i n  t he  r e a c t o r  vessel w i t h  t h e  vessel head 
removed and f u e l  i n  t he  vessel .  Movement o f  
s t a r t u p  range neutron moni tors,  l o c a l  power range 
monitors, t r a v e r s i n g  i nco re  probes, o r  spec ia l  
movable de tec to rs  ( i n c l u d i n g  undervessel 
replacement) i s  n o t  considered a  CORE ALTERATION. 
I n  add i t ion ,  c o n t r o l  r o d  movement w i t h  o t h e r  than 
t h e  normal c o n t r o l  r o d  d r i v e  i s  n o t  considered a  
CORE ALTERATION provided t h e r e  are  no f u e l  
assemblies i n  t h e  associated core  c e l l .  
Suspension o f  CORE ALTERATIONS s h a l l  n o t  p rec lude 
complet ion o f  movement o f  a  component t o  a  sa fe  
p o s i t i o n .  

The COLR i s  t he  u n i t  s p e c i f i c  document t h a t  
p rov ides  c y c l e  s p e c i f i c  parameter l i m i t s  f o r  t h e  
c u r r e n t  re load  cyc le .  These c y c l e  s p e c i f i c  1 i m i t s  
s h a l l  be determined f o r  each re load  c y c l e  i n  
accordance w i t h  S p e c i f i c a t i o n  5.7.1.5 P l a n t  

(cont inued) 
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CORE OPERATING LIMITS opera t ion  w i t h i n  these l i m i t s  i s  addressed i n  
REPORT (COLR) i n d i v i d u a l  Spec i f i ca t i ons .  

(cont inued) 

DIVISION FUNCTIONAL The i n j e c t i o n  o f  s imulated o r  ac tua l  s i g n a l s  i n t o  
TEST a  d i v i s i o n  as c l ose  t o  t h e  sensors as p r a c t i c a b l e  

t o  v e r i f y  OPERABILITY o f  SENSOR CHANNELS and LOGIC 
CHANNELS i n  t h a t  d i v i s i o n .  The DIVISION 
FUNCTIONAL TEST may be performed by means o f  a  
s e r i e s  o f  sequent ia l  o r  over lapp ing  steps. The 
t e s t  s h a l l  comprise a l l  t h e  equipment f rom t h e  DTM 
i n p u t s  t o  LOGIC CHANNEL outpu ts .  Th i s  t e s t  s h a l l  
a l so  v e r i f y  t h a t  t h e  i n p u t s  t o  t h e  DTMs are  t h e  
same as the  i n fo rma t i on  presented a t  t h e  c o n t r o l  
room i n d i c a t o r s .  

DOSE EQUIVALENT 1-131 s h a l l  be t h a t  concent ra t ion  
o f  1-131 (microcuries/gram) t h a t  alone would 
produce t h e  same t h y r o i d  dose as t h e  q u a n t i t y  and 
i s o t o p i c  m ix tu re  o f  1-131, 1-132, 1-133, 1-134, 
and 1-135 a c t u a l l y  present .  The t h y r o i d  dose 
convers ion f a c t o r s  used f o r  t h i s  c a l c u l a t i o n  s h a l l  
be those l i s t e d  i n  Table I 1 1  o f  TID-14844, AEC, 
1962, "Ca l cu la t i on  o f  Distance Factors f o r  Power 
and Test Reactor S i t e s "  o r  those l i s t e d  i n  Table 
E-7 o f  Regulatory Guide 1.109, Rev. 1, NRC, 1977 
o r  ICRP 30, Supplement t o  Pa r t  1, pages 192-212, 
Table t i t l e d  "Committed Dose Equ iva len t  i n  Target  
Organs o r  Tissues per  I n take  o f  U n i t  A c t i v i t y . "  

DOSE EQUIVALENT 1-131 

- 
E -AVERAGE 
DISINTEGRATION ENERGY 

- 
E s h a l l  be t he  average (weighted i n  p r o p o r t i o n  
t o  t h e  concent ra t ion  o f  each r a d i o n u c l i d e  i n  t h e  
r e a c t o r  coo lan t  a t  t h e  t ime  o f  sampling) o f  t h e  
sum o f  t h e  average be ta  and gamma energies pe r  
d i s i n t e g r a t i o n  ( i n  MeV) f o r  isotopes,  o t h e r  than 
iodines,  w i t h  h a l f  l i v e s  > 15 minutes, making up 
a t  l e a s t  95% o f  t he  t o t a l  non iod ine  a c t i v i t y  i n  
t h e  coolant .  

EMERGENCY CORE COOLING The ECCS RESPONSE TIME s h a l l  be t h a t  t ime  i n t e r v a l  
SYSTEM (ECCS) RESPONSE from when t h e  monitored parameter exceeds i t s  ECCS 
TIME i n i t i a t i o n  s e t p o i n t  a t  t he  channel sensor u n t i l  

t he  ECCS equipment i s  capable o f  per fo rming  i t s  
s a f e t y  f u n c t i o n  ( i  .e., t h e  valves t r a v e l  t o  t h e i r  
r equ i red  p o s i t i o n s ,  pump discharge pressures reach 

(cont inued) 
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EMERGENCY CORE COOLING t h e i r  required values, etc.).  Times sha l l  inc lude 
SYSTEM (ECCS) RESPONSE d iese l  generator s t a r t i n g  and sequence load ing 
TIME delays, where appl icable.  The response t ime may 

(continued) be measured by means o f  any ser ies o f  sequential,  
overlapping, o r  t o t a l  steps so t h a t  the e n t i r e  
response time i s  measured. 

ISOLATION SYSTEM 
RESPONSE TIME 

LEAKAGE 

The ISOLATION SYSTEM RESPONSE TIME sha l l  be t h a t  
time i n t e r v a l  from when the monitored parameter 
exceeds i t s  i s o l a t i o n  i n i t i a t i o n  setpo in t  a t  the 
channel sensor u n t i l  the is01 a t i o n  valves t r a v e l  
t o  t h e i r  required pos i t ions.  Times sha l l  inc lude 
d iese l  generator s t a r t i n g  and sequence loading 
delays, where appl icable.  The response t ime may 
be measured by means o f  any ser ies  o f  sequential, 
overlapping, o r  t o t a l  steps so t h a t  the  e n t i r e  
response time i s  measured. 

LEAKAGE sha l l  be: 

a. I d e n t i f i e d  LEAKAE 

1. LEAKAGE i n t o  the drywel l  such as t h a t  from 
pump seals o r  valve packing, t h a t  i s  
captured and conducted t o  a sump o r  
c o l l e c t i n g  tank; o r  

2. LEAKAGE i n t o  the drywel l  atmosphere from 
sources t h a t  are both s p e c i f i c a l l y  located 
and known e i t h e r  not  t o  i n t e r f e r e  w i t h  the 
operation o f  leakage detect ion systems o r  
not  t o  be pressure boundary LEAKAGE; 

b. Un iden t i f i ed  LEAKAGE 

A l l  LEAKAGE i n t o  the drywel l  t h a t  i s  not  
i d e n t i f i e d  LEAKAGE; 

c.  Total  LEAKAGE 

Sum o f  the i d e n t i f i e d  and u n i d e n t i f i e d  
LEAKAGE: 

(continued) 
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LEAKAGE 
(continued) 

d. - 
LEAKAGE through a nonisolable f a u l t  i n  a 
Reactor Coolant System (RCS) component body, 
p ipe wal l ,  o r  vessel wal l .  

LINEAR HEAT GENERATION The LHGR sha l l  be the heat generation r a t e  per 
RATE (LHGR) u n i t  length  o f  fue l  rod. I t  i s  the i n t e g r a l  o f  

the heat f l u x  over the heat t rans fe r  area 
associated w i t h  the u n i t  length.  

LOGIC CHANNEL A LOGIC CHANNEL i s  def ined as a set  o f  
interconnecting hardware and software components 
t h a t  process the inputs t o  produce an i d e n t i f i a b l e  
RPS t r i p  s ignal  o r  ESF actuat ion s ignal  w i t h i n  a 
d i v i s ion .  For the RPS, t h i s  includes the  t r i p  
s ignal 's  associated TLU 2-out -o f -4  voters, TLU 
b i s t a b l e  functions, operator cont ro ls ,  in ter locks,  
data transmission, alarms, displays, d i v i s i o n - o f -  
sensors bypass, transmission l i n e s  out  
t o  the OLU inputs.  Each ESF func t ion  w i l l  have 
two ESF LOGIC CHANNELS t o  include one o f  the ESF 
actuat ion s ignal 's  associated SLU 2-out -o f -4  
voters, SLU b i  stab1 e functions, operator cont ro ls ,  
in ter locks,  data transmission, alarms, displays, 
d iv is ion-of-sensors bypass, EMS, and transmission 
l i n e s  out  t o  the input  o f  the 2-out -o f -2  voters. 
The ESF actuat ion s ignal  includes the  system 
actuat ion s ignal  and a l l  i t s  associated device 
actuat ion s ignals generated i n  the SLU out t o  the 
2-out-of-2 voter. 

LOGIC SYSTEM FUNCTIONAL A LOGIC SYSTEM FUNCTIONAL TEST sha l l  be a t e s t  
TEST o f  a l l  required l o g i c  components ( i  .e., a l l  

required re1 ays and contacts, t r i p  funct ions,  
s o l i d  s ta te  l o g i c  elements, etc,)  o f  a l o g i c  path, 
from as close t o  the sensor as pract icab le  up to, 
but  not  including,  the actuated device, t o  v e r i f y  
OPERABILITY. The LOGIC SYSTEM FUNCTIONAL TEST may 
be performed by means o f  any ser ies  o f  sequential, 
overlapping, o r  t o t a l  system steps so t h a t  the 
e n t i r e  l o g i c  system i s  tested. 

(continued) 
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MINIMUM CRITICAL POWER The MCPR sha l l  be the  smallest c r i t i c a l  power 
RATIO (MCPR) r a t i o  (CPR) t h a t  e x i s t s  i n  the core. The CPR i s  

t h a t  power i n  the assembly t h a t  i s  ca lcu la ted by 
app l ica t ion o f  the appropriate c o r r e l  a t ion(s)  t o  
cause some po in t  i n  the assembly t o  experience 
b o i l i n g  t r a n s i t i o n ,  d iv ided by the actual  assembly 
operating power. 

MODE 

OPERABLE-OPERABILITY 

OUTPUT CHANNEL 

A MODE sha l l  correspond t o  any one i n c l u s i v e  
combination o f  mode switch pos i t ion,  average 
reactor  coolant temperature, and reactor  vessel 
head closure b o l t  tensioning spec i f i ed  i n  
Table 1.1-1 w i t h  fue l  i n  the reactor  vessel. 

A system, subsystem, d i v i s ion ,  component, o r  
device sha l l  be OPERABLE o r  have OPERABILITY when 
i t  i s  capable o f  performing i t s  spec i f i ed  safety 
funct ion(s)  and when a l l  necessary attendant 
instrumentation, cont ro ls ,  displays, normal o r  
emergency e l e c t r i c a l  power, cool i ng and seal 
water, l ub r i ca t ion ,  and other a u x i l i a r y  equipment 
t h a t  are required f o r  the system, subsystem, 
d i v i s ion ,  component, o r  device t o  perform i t s  
spec i f ied safety funct ion(s)  are also capable o f  
performing t h e i r  re la ted  support funct ion(s) .  

An OUTPUT CHANNEL i s  def ined as a set  o f  
interconnected components t h a t  process outputs 
from associated LOGIC CHANNELS t o  produce an 
i d e n t i f i a b l e  s ignal  t h a t  deenergizes scram 
solenoids, deenergizes MSIV I s o l a t i o n  solenoids, 
o r  energizes ESF device actuators w i t h i n  a 
d i v i s ion .  For the RPS, t h i s  includes the  s ignal 's  
associated OLU, transmission l ines,  manual 
d i v i s i o n a l  t r i p  and reset  switches, t r i p  l o g i c  
output bypass switch, p a r a l l e l  load d r i v e r  t e s t  
switch, and scram p i l o t  valve solenoid load 
dr ivers .  For the MSIVs, t h i s  includes the 
s igna l 's  associated OLU, data transmission, manual 
d i v i s i o n a l  i s o l a t i o n  and rese t  switches, t r i p  
l o g i c  output bypass switch, and MSIV i s o l a t i o n  
p i l o t  valve solenoid load d r i ve rs .  For the  ESF, 
t h i s  includes the s igna l 's  associated 2-out -o f -2  
voter, ESF Output Channel Bypass switch, and data 
transmission out t o  the ESF device actuator. 
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OUTPUT CHANNEL 
FUNCTIONAL TEST 

An OUTPUT CHANNEL FUNCTIONAL TEST i s  t h e  i n j e c t i o n  
o f  s imulated o r  ac tua l  s i gna l s  i n t o  t h e  OUTPUT 
CHANNEL t o  v e r i f y  OPERABILITY. 

PHYSICS TESTS PHYSICS TESTS s h a l l  be those t e s t s  performed t o  
measure t h e  fundamental nuc lear  c h a r a c t e r i s t i c s  o f  
t he  r e a c t o r  core  and re1  a ted  ins t rumenta t ion .  
These t e s t s  are: 

a. Described i n  Chapter 14, I n i t i a l  Test Program 
o f  t h e  DCD T i e r  2; 

b. Author ized under t h e  p r o v i s i o n s  o f  
10 CFR 50.59; o r  

c .  Otherwise approved by t h e  Nuclear Regulatory 
Comnission. 

PRESSURE AND 
TEMPERATURE LIMITS 
REPORT (PTLR) 

RATED THERMAL POWER 
(RTP) 

REACTOR PUMP TRIP 
(RPT) SYSTEM 
RESPONSE TIME 

The PTLR i s  t he  u n i t  s p e c i f i c  document t h a t  
p rov ides  t h e  r e a c t o r  vessel pressure and 
temperature 1 im i t s ,  i n c l u d i n g  heatup and cooldown 
ra tes ,  f o r  t h e  c u r r e n t  r e a c t o r  vessel f l uence  
per iod.  These pressure and temperature l i m i t s  
s h a l l  be determined f o r  each f luence p e r i o d  i n  
accordance w i t h  S p e c i f i c a t i o n  5.7.1.6 P l a n t  
opera t ion  w i t h i n  these ope ra t i ng  l i m i t s  i s  
addressed i n  LC0 3.4.9, "RCS Pressure and 
Temperature (P/T) L im i t s . "  

RTP s h a l l  be a t o t a l  r e a c t o r  co re  heat  t r a n s f e r  
r a t e  t o  t h e  r e a c t o r  coo lan t  o f  3926 MWt. 

The RPT SYSTEM RESPONSE TIME s h a l l  be t h a t  t ime  
i n t e r v a l  from i n i t i a l  s i gna l  genera t ion  (by 
t he  associated t u r b i n e  s top  va l ve  l i m i t  sw i t ch  o r  
t he  t u r b i n e  c o n t r o l  va lve  h y d r a u l i c  o i l  
pressure swi tch)  t o  t he  t r i p  o f  t h e  i n v e r t e r s  
associated w i t h  t he  r e a c t o r  i n t e r n a l  pumps 
ad jus tab le  speed d r i ves .  The response t ime  may be 
measured by means o f  any s e r i e s  o f  sequent ia l ,  
over lapping,  o r  t o t a l  s teps so t h a t  t h e  e n t i r e  
response t ime  i s  measured. 

(cont inued) 
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D e f i n i t i o n s  
1.1 

1.1 D e f i n i t i o n s  

REACTOR PROTECTION The RPS RESPONSE TIME s h a l l  be t h a t  t ime i n t e r v a l  
SYSTEM (RPS) RESPONSE from when the  moni tored parameter exceeds i t s  RPS 
TIME t r i p  se tpo in t  a t  t h e  channel sensor u n t i l  

de-energ lza t ion  o f  t h e  scram p i l o t  va l ve  
solenoids.  The response t ime may be measured by 
means o f  any s e r i e s  o f  sequent ia l ,  over lapping,  o r  
t o t a l  steps so t h a t  t h e  e n t i r e  response t ime i s  
measured. 

SENSOR CHANNEL 

SENSOR CHANNEL 
CALIBRATION 

SENSOR CHANNEL CHECK 

A SENSOR CHANNEL i s  de f i ned  as a s e t  o f  
in terconnected hardware and so f tware  components 
t h a t  process an i d e n t i f i a b l e  sensor s i g n a l  w i t h i n  
a d i v i s i o n .  Th i s  i nc ludes  t h e  sensor, da ta  
acqu i s i t i on ,  s i gna l  cond i t ion ing ,  da ta  
transmission, alarms, d isp lays ,  and a l l  
t ransmiss ion l i n e s  i n  t he  d i v i s i o n  and between 
d i v i s i o n s  associated w i t h  t h e  sensor s i gna l  up t o  
an i n p u t  o f  a 2 -ou t -o f -4  v o t e r  o r  an i n p u t  o f  a 
b i s t a b l e  f u n c t i o n  w i t h i n  t h e  TLU o r  SLU. 

A SENSOR CHANNEL CALIBRATION i s  t he  adjustment, as 
necessary, o f  t he  SENSOR CHANNEL such t h a t  i t  
responds w i t h i n  t h e  s p e c i f i e d  range and accuracy 
t o  s p e c i f i e d  values o f  t h e  parameter t h a t  t h e  
SENSOR CHANNEL monitors. The c a l i b r a t i o n  may be 
performed by any se r i es  o f  sequent ia l ,  
over lapping,  o r  t o t a l  SENSOR CHANNEL t e s t  steps so 
t h a t  t h e  e n t i r e  SENSOR CHANNEL i s  c a l i b r a t e d .  
C a l i b r a t i o n  o f  inst rument  channels w i t h  res i s tance  
temperature de tec to r  (RTD) o r  thermocouple sensors 
s h a l l  cons i s t  o f  an i np lace  cross c a l i b r a t i o n  o f  
t h e  sensing elements and normal c a l i b r a t i o n  o f  t h e  
remaining adjustments i n  t h e  channel. Whenever a 
sensing element i s  replaced, t h e  nex t  r e q u i r e d  
i np lace  cross c a l i b r a t i o n  cons i s t s  o f  comparing 
the  o the r  sensing elements w i t h  t he  r e c e n t l y  
i n s t a l l e d  sensing element. 

A SENSOR CHANNEL CHECK i s  t h e  q u a l i t a t i v e  
assessment, by observat ion,  o f  a SENSOR CHANNEL'S 
behavior  d u r i n g  opera t ion .  Th is  observa t ion  s h a l l  
i nc lude  comparison o f  t h i s  SENSOR CHANNEL'S 
i n d i c a t i o n  t o  o the r  i n d i c a t i o n s  de r i ved  from 
independent SENSOR CHANNELS. Th is  check s h a l l  be 

(continued) 
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D e f i n i t i o n s  
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1.1 D e f i n i t i o n s  

SENSOR CHANNEL CHECK performed so as t o  examine as much o f  the SENSOR 
(continued) CHANNEL as pract icable.  

SHUTDOWN HARG IN (SDM) SDM sha l l  be the amount o f  r e a c t i v i t y  by which the 
reactor  i s  s u b c r i t i c a l  o r  would be s u b c r i t i c a l  
assuming tha t :  

a. The reactor  i s  xenon free; 

b. The moderator temperature i s  20'C; and 

c. A l l  cont ro l  rods are f u l l y  inser ted except f o r  
the cont ro l  rod p a i r  o f  h ighest  r e a c t i v i t y  
worth, which i s  assumed t o  be f u l l y  withdrawn. 

With cont ro l  rods not  capable o f  being f u l l y  
inserted, the r e a c t i v i t y  worth o f  these cont ro l  
rods must be accounted f o r  i n  the determination o f  
SDM. 

NOTE: A cont ro l  rod p a i r  consists o f  two cont ro l  
rods which are connected t o  the  same, shared scram 
accumulator. A l l  cont ro l  rods share an 
accumulator except f o r  the center cont ro l  rod 
which has i t s  own accumulator. 

STAGGERED TEST BASIS 

THERMAL POWER 

A STAGGERED TEST BASIS sha l l  consist  o f  the 
t e s t i n g  o f  one o f  the systems, subsystems, 
channels, o r  other designated components dur ing 
the i n t e r v a l  spec i f ied by the  Survei l lance 
Frequency, so t h a t  a l l  systems, subsystems, 
channels, o r  other designated components are 
tested dur ing Survei 11 ance Frequency in te rva ls ,  
where n i s  the t o t a l  number o f  systems, 
subsystems, channels, o r  other designated 
components i n  the associated funct ion.  

THERMAL POWER sha l l  be the t o t a l  reactor  core heat 
t rans fe r  r a t e  t o  the reactor  coolant. 

ABWR TS 

(continued) 
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1.1 De f i n i t i ons  (continued) 

TURBINE BYPASS SYSTEM The TURBINE BYPASS SYSTEM RESPONSE TIME consists 
RESPONSE TIME o f  two components: 

a. The t ime from i n i t i a l  movement o f  the main 
turb ine stop valve o r  cont ro l  valve u n t i l  80% 
o f  the turb ine bypass capacity i s  established; 
and 

b. The t ime from i n i t i a l  movement o f  the main 
turb ine stop valve o r  cont ro l  valve u n t i l  
i n i t i a l  movement o f  the tu rb ine  bypass valve. 

The response time may be measured by means o f  any 
series o f  sequential, overlapping, o r  t o t a l  steps 
so t ha t  the en t i r e  response t ime i s  measured. 
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Table 1.1-1 (page 1 o f  1) 
MODES 

Refuel (a )  or Startup/Hot 

Shutdown or  Refuel 

(a )  A l l  reactor  vessel head closure bol ts  f u l l y  tensioned. 

(b) One or  more reactor vessel head closure bo l ts  less  than f u l l y  tensioned. 
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1 .0  USE AND APPLICATION 

1.2  Log ica l  Connectors 

PURPOSE The purpose o f  t h i s  s e c t i o n  i s  t o  e x p l a i n  t h e  meaning o f  
l o g i c a l  connectors. 

Log ica l  connectors a re  used i n  Technical  S p e c i f i c a t i o n s  (TS) 
t o  d i s c r i m i n a t e  between, and y e t  connect, d i s c r e t e  
Condi t ions,  Required Act ions,  Completion Times, 
S u r v e i l  1 ances, and Frequencies. The o n l y  l o g i c a l  connectors 
t h a t  appear i n  TS are  and OR. The phys i ca l  arrangement 
o f  these connectors c o n s t i t u t e s  l o g i c a l  convent ions w i t h  
s p e c i f i c  meanings. 

BACKGROUND Several l e v e l s  o f  l o g i c  may be used t o  s t a t e  Required 
Ac t i ons .  These l e v e l s  a re  i d e n t i f i e d  by t h e  placement ( o r  
nes t i ng )  o f  t h e  l o g i c a l  connectors and by t h e  number 
assigned t o  each Required Ac t ion .  The f i r s t  l e v e l  o f  l o g i c  
i s  i d e n t i f i e d  by t h e  f i r s t  d i g i t  o f  t h e  number assigned t o  a 
Required Ac t i on  and t h e  placement o f  t h e  l o g i c a l  connector  
i n  t h e  f i r s t  l e v e l  o f  nes t i ng  ( i .e . ,  l e f t  j u s t i f i e d  w i t h  t h e  
number o f  t h e  Required Ac t i on ) .  The successive l e v e l s  o f  
l o g i c  a re  i d e n t i f i e d  by a d d i t i o n a l  d i g i t s  o f  t h e  Required 
Ac t i on  number and by successive i nden t i ons  o f  t h e  l o g i c a l  
connectors. 

When l o g i c a l  connectors are used t o  s t a t e  a Cond i t ion ,  
Completion Time, Su rve i l l ance ,  o r  Frequency, o n l y  t h e  f i r s t  
l e v e l  o f  l o g i c  i s  used, and t h e  l o g i c a l  connector  i s  l e f t  
j u s t i f i e d  w i t h  t h e  statement o f  t h e  Cond i t ion ,  Complet ion 
Time, Su rve i l  1 ance, o r  Frequency. 

EXAMPLES The f o l l o w i n g  examples i l l u s t r a t e  t h e  use o f  l o g i c a l  
connectors. 

(cont inued)  
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Logica l  Connectors 
1 . 2  

1 . 2  Logical  Connectors 

EXAMPLES EXAMPLE 1 . 2 - 1  
(cont inued)  

ACTIONS 

A. LC0 not  met. I A.1 V e r i f y  . . . I 

I n  t h i s  example, t h e  l o g i c a l  connector AND i s  used t o  
i n d i c a t e  t h a t ,  when i n  Condit ion A ,  both Required 
Act ions A . l  and A.2 must be completed. 

(cont inued)  
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Log i ca l  Connectors 
1.2 

1.2 Log i ca l  Connectors 

EXAMPLES FXAMPLE 1.2-2 
(cont inued)  

ACTIONS 
-I 

CONDITION 

A. LC0 n o t  met. 

REQUIRED ACTION 

A. 1 T r i p  . . . 
OR - 
A.2.1 V e r i f y  . . . 

m 
A.2.2.1 Reduce . . . 

OR - 
A.2.2.2 Perform . . . 
OR - 

A.3 A l i g n  . . . 

COMPLETION TIME 

Th i s  example represents  a more compl icated use o f  l o g i c a l  
connectors. Required Ac t i ons  A. l ,  A.2, and A.3 a re  
a l t e r n a t i v e  choices,  o n l y  one o f  which must be performed as 
i n d i c a t e d  by t h e  use o f  t h e  l o g i c a l  connector  Qjj and t h e  
l e f t  j u s t i f i e d  placement. Any one o f  these t h r e e  Ac t i ons  
may be chosen. I f  A.2 i s  chosen, t hen  bo th  A.2.1 and A.2.2 
must be performed as i n d i c a t e d  by t h e  l o g i c a l  connector  m. 
Required A c t i o n  A.2.2 i s  met by per fo rming  A.2.2.1 
o r  A.2.2.2. The indented p o s i t i o n  o f  t h e  l o g i c a l  connector  
OR i n d i c a t e s  t h a t  A.2.2.1 and A.2.2.2 a re  a l t e r n a t i v e  - 
choices, o n l y  one o f  which must be performed. 

ABWR TS 1.2-14 Rev. 0. Design Control DocumentITier 2 



Complet ion Times 
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1.0 USE AND APPLICATION 

1.3 Completion Times 

PURPOSE The purpose o f  t h i s  s e c t i o n  i s  t o  e s t a b l i s h  t h e  Complet ion 
Time convent ion and t o  p rov ide  guidance f o r  i t s  use. 

BACKGROUND L i m i t i n g  Cond i t ions  f o r  Operat ion (LCOs) s p e c i f y  minimum 
requi rements f o r  ensur ing  sa fe  ope ra t i on  o f  t h e  u n i t .  The 
ACTIONS assoc ia ted  w i t h  an LC0 s t a t e  Cond i t ions  t h a t  
t y p i c a l l y  descr ibe  t h e  ways i n  which t h e  requi rements o f  t h e  
LC0 can f a i l  t o  be met. S p e c i f i e d  w i t h  each s t a t e d  
Cond i t i on  a re  Required Ac t ion(s )  and Complet ion Time(s) . 

DESCRIPTION The Completion Time i s  t h e  amount o f  t ime  a l lowed f o r  
complet ing a Required Ac t ion .  I t  i s  re fe renced t o  t h e  t ime 
o f  d iscovery  o f  a  s i t u a t i o n  (e.g., inoperab le  equipment o r  
v a r i a b l e  n o t  w i t h i n  l i m i t s )  t h a t  r e q u i r e s  e n t e r i n g  an 
ACTIONS Cond i t i on  unless o therw ise  spec i f i ed ,  p r o v i d i n g  t h e  
u n i t  i s  i n  a MODE o r  s p e c i f i e d  c o n d i t i o n  s t a t e d  i n  t h e  
A p p l i c a b i l i t y  o f  t h e  LCO. Required Ac t i ons  must be 
completed p r i o r  t o  t h e  e x p i r a t i o n  o f  t h e  s p e c i f i e d  
Completion Time. An ACTIONS Cond i t i on  remains i n  e f f e c t  and 
t h e  Required Ac t ions  apply  u n t i l  t h e  Cond i t i on  no l onge r  
e x i s t s  o r  t h e  u n i t  i s  n o t  w i t h i n  t h e  LC0 A p p l i c a b i l i t y .  

I f  s i t u a t i o n s  a re  d iscovered t h a t  r e q u i r e  e n t r y  i n t o  more 
than  one Cond i t i on  a t  a  t ime w i t h i n  a s i n g l e  LC0 ( m u l t i p l e  
Cond i t ions) ,  t h e  Required Ac t ions  f o r  each Cond i t i on  must be 
performed w i t h i n  t h e  associated Complet ion Time. When i n  
m u l t i p l e  Condi t ions,  separate Completion Times are  t r acked  
f o r  each Cond i t ion  s t a r t i n g  from t h e  t ime  o f  d i scove ry  o f  
t h e  s i t u a t i o n  t h a t  r equ i red  e n t r y  i n t o  t h e  Cond i t ion .  

Once a Cond i t i on  has been entered, subsequent d i v i s i o n s ,  
subsystems, components, o r  v a r i a b l e s  expressed i n  t h e  
Cond i t ion ,  d iscovered t o  be inoperab le  o r  n o t  w i t h i n  l i m i t s ,  
w i l l  not r e s u l t  i n  separate e n t r y  i n t o  t h e  Cond i t i on  unless 
s p e c i f i c a l l y  s ta ted .  The Required Ac t i ons  o f  t h e  Cond i t i on  
con t inue  t o  apply  t o  each a d d i t i o n a l  f a i l u r e ,  w i t h  
Completion Times based on i n i t i a l  e n t r y  i n t o  t h e  Cond i t ion .  

(cont inued)  
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1.3 Complet ion Times 

DESCRIPTION However, when a ~ u b s e a u e n t  d i v i s i o n ,  subsystem, component, 
(cont inued)  o r  v a r i a b l e  expressed i n  t h e  Cond i t i on  i s  d iscovered  t o  be 

inoperab le  o r  n o t  w i t h i n  l i m i t s ,  t h e  Complet ion Time(s) may 
be extended. To app ly  t h i s  Complet ion Time extension,  two 
c r i t e r i a  must f i r s t  be met. The subsequent i n o p e r a b i l i t y :  

a. Must e x i s t  concur ren t  w i t h  t h e  first i n o p e r a b i l i t y ;  
and 

b. Must remain inoperab le  o r  n o t  w i t h i n  l i m i t s  a f t e r  t h e  
f i r s t  i n o p e r a b i l i t y  i s  reso lved .  

The t o t a l  Completion Time a l lowed f o r  complet ing a Required 
Ac t i on  t o  address t h e  subsequent i n o p e r a b i l i t y  s h a l l  be 
l i m i t e d  t o  t h e  more r e s t r i c t i v e  o f  e i t h e r :  

a. The s t a t e d  Completion Time, as measured f rom t h e  
i n i t i a l  e n t r y  i n t o  t h e  Cond i t ion ,  p l u s  an a d d i t i o n a l  
24 hours; o r  

b. The s t a t e d  Completion Time as measured f rom d iscovery  
o f  t h e  subsequent inoperab i  1 i t y .  

The above Completion Time extensions do n o t  app ly  t o  those 
S p e c i f i c a t i o n s  t h a t  have except ions t h a t  a l l o w  comple te ly  
separate r e - e n t r y  i n t o  t h e  Cond i t i on  ( f o r  each d i v i s i o n ,  
subsystem, component, o r  v a r i a b l e  expressed i n  t h e  
Cond i t ion)  and separate t r a c k i n g  o f  Completion Times based 
on t h i s  r e - e n t r y .  These except ions a re  s t a t e d  i n  i n d i v i d u a l  
S p e c i f i c a t i o n s .  

The above Completion Time ex tens ion  does n o t  app ly  t o  a 
Completion Time w i t h  a mod i f i ed  " t ime  zero . "  Th i s  mod i f i ed  
" t ime  zero"  may be expressed as a r e p e t i t i v e  t ime  ( i .e. ,  
"once pe r  8 hours," where t h e  Completion Time i s  re fe renced 
f rom a p rev ious  complet ion o f  t h e  Required A c t i o n  versus t h e  
t ime o f  Cond i t ion  e n t r y )  o r  as a t ime mod i f i ed  by t h e  phrase 
" f rom d iscovery  . . ." Example 1.3-3 i l l u s t r a t e s  one use o f  
t h i s  t ype  o f  Completion Time. The 10 day Complet ion Time 
s p e c i f i e d  f o r  Cond i t ions  A and B i n  Example 1.3-3 may n o t  be 
extended. 

(cont inued)  
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1.3 Complet ion Times (cont inued)  

EXAMPLES The f o l l o w i n g  examples i l l u s t r a t e  t h e  use o f  Complet ion 
Times w i t h  d i f f e r e n t  types o f  Cond i t ions  and changing 
Cond i t ions .  

EXAMPLE 1.3-1 

CONDITION 

met. 

- 

B. Required 
A c t i o n  and 
assoc ia ted  
Complet ion 
Time n o t  

Cond i t i on  B has two Required Ac t ions .  Each Required A c t i o n  
has i t s  own separate Complet ion Time. Each Complet ion Time 
i s  re fe renced t o  t h e  t ime  t h a t  Cond i t i on  B i s  entered.  

REQUIRED ACTION 

The Required Ac t ions  o f  Cond i t i on  B a re  t o  be i n  MODE 3 
w i t h i n  12 hours ANJ i n  MODE 4 w i t h i n  36 hours. A t o t a l  o f  
12 hours i s  a l lowed f o r  reach ing  MODE 3 and a t o t a l  o f  
36 hours (no t  48 hours) i s  a l lowed f o r  reach ing  MODE 4 f rom 
t h e  t ime  t h a t  Cond i t ion  B was entered.  I f  MODE 3 i s  reached 
w i t h i n  6 hours, t h e  t ime  a l lowed f o r  r each ing  MODE 4 i s  t h e  
nex t  30 hours because t h e  t o t a l  t ime  a l lowed f o r  reach ing  
MODE 4 i s  36 hours. 

COMPLETION TIME 

B . l  Be i n  MODE 3. 

ANJ 
8.2 Be i n  MODE 4. 

I f  Cond i t i on  B i s  en te red  w h i l e  i n  MODE 3, t h e  t ime  a l lowed 
f o r  reach ing  MODE 4 i s  t h e  nex t  36 hours. 

12 hours 

36 hours 

(cont inued)  
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1.3 Complet ion Times 

EXAMPLES EXAMPLE 1.3-2 
(cont inued)  

ACTIONS 

CONDITION I REQUIRED ACTION 1 COMPLETION TIME 

A. One pump 
inoperable.  

met. 

B. Required 
A c t i o n  and 
assoc ia ted  
Complet ion 
Time no t  

When a pump i s  dec la red  inoperable,  Cond i t i on  A i s  entered.  
I f  t h e  pump i s  n o t  r e s t o r e d  t o  OPERABLE s t a t u s  w i t h i n  
7 days, Cond i t i on  B i s  a l s o  en te red  and t h e  Complet ion Time 
c l ocks  f o r  Required Ac t i ons  0.1 and 8.2 s t a r t .  I f  t h e  
inoperab le  pump i s  r e s t o r e d  t o  OPERABLE s t a t u s  a f t e r  
Cond i t i on  B i s  entered,  Cond i t i on  A and B a re  e x i t e d ,  and 
t he re fo re ,  t h e  Required Ac t ions  o f  Cond i t i on  B may be 
terminated.  

A . l  Restore pump t o  
OPERABLE s ta tus .  

When a second pump i s  dec la red  inoperab le  w h i l e  t h e  f i r s t  
pump i s  s t i l l  inoperable,  Cond i t i on  A i s  n o t  r e -en te red  f o r  
t h e  second pump. LC0 3.0.3 i s  entered,  s i nce  t h e  ACTIONS do 
n o t  i n c l u d e  a Cond i t i on  f o r  more than  one inoperab le  pump. 
The Complet ion Time c l o c k  f o r  Cond i t i on  A does n o t  s top  
a f t e r  LC0 3.0.3 i s  entered, bu t  con t inues  t o  be t r acked  f rom 
t h e  t ime  Cond i t ion  A was i n i t i a l l y  entered.  

7 days 

0.1 Be i n  MODE 3. 

- AND 

8.2 Be i n  MODE 4. 

Whi le i n  LC0 3.0.3, i f  one o f  t h e  inoperab le  pumps i s  
r e s t o r e d  t o  OPERABLE s t a t u s  and t h e  Complet ion Time f o r  
Cond i t i on  A has n o t  expi red,  LC0 3.0.3 may be e x i t e d  and 
ope ra t i on  con t inued i n  accordance w i t h  Cond i t i on  A. 

12 hours 

36 hours 

(cont inued)  
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1.3 Complet ion Times 

EXAMPLES EXAMPLE 1.3-2 (cont inued)  

While i n  LC0 3.0.3, i f  one o f  t h e  inoperab le  pumps i s  
r e s t o r e d  t o  OPERABLE s t a t u s  and t h e  Complet ion Time f o r  
Cond i t i on  A has expi red,  LC0 3.0.3 may be e x i t e d  and 
ope ra t i on  con t inued i n  accordance w i t h  Cond i t i on  B. The 
Complet ion Time f o r  Cond i t i on  B i s  t r acked  f rom t h e  t ime  t h e  
Cond i t i on  A Complet ion Time exp i red .  

On r e s t o r i n g  one o f  t h e  pumps t o  OPERABLE s ta tus ,  t h e  
Cond i t i on  A Complet ion Time i s  n o t  r ese t ,  b u t  con t inues  f rom 
t h e  t ime  t h e  f i r s t  pump was dec la red  inoperab le .  Th i s  
Complet ion Time may be extended i f  t h e  pump r e s t o r e d  t o  
OPERABLE s t a t u s  was t h e  f i r s t  inoperab le  pump. A 24 hour 
ex tens ion  t o  t h e  s t a t e d  7 days i s  al lowed, p rov ided  t h i s  
does n o t  r e s u l t  i n  t h e  second pump be ing  inoperab le  f o r  
> 7 days. 

(cont inued)  
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1.3 Completion Times 

EXAMPLES EXAMPLE 1.3-3 
(cont inued)  

ACTIONS 

A. One 
Func t ion  X 
subsystem 
i n o ~ e r a b l e .  

CONOITION 

A. l  Restore 
Func t ion  X 
subsystem t o  
OPERABLE s t a t u s  

REQUIRED ACTION COMPLETION TIME 

7 days 

10 days f rom 
d i scove ry  o f  
f a i l u r e  t o  meet 
t h e  LC0 

0. One 
Func t ion  Y 
subsystem 
inoperab le .  

0.1 Restore 
Funct ion Y 
subsystem t o  
OPERABLE s t a t u s .  

72 hours 

AND - 
10 days f rom 
d i scove ry  o f  
f a i l u r e  t o  meet 
t h e  LC0 

C. One 
Func t ion  X 
subsystem 
inoperab le .  

C . l  Restore 
Func t ion  X 
subsystem t o  
OPERABLE s ta tus .  

AND - I 
One 
Funct ion Y 
subsystem 
inoperable.  

C.2 Restore 
Func t ion  Y 
subsystem t o  
OPERABLE s ta tus .  

72 hours 

72 hours 

(con t inued)  
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1 . 3  Completion Times 

EXAMPLES EXAMPLE 1.3-3 (cont inued)  

When one Func t ion  X subsystem and one Func t ion  Y subsystem 
are  inoperable,  Cond i t ion  A and Cond i t i on  B a r e  c o n c u r r e n t l y  
app l i cab le .  The Complet lon Times f o r  Cond i t i on  A and 
Cond i t i on  B are  t r acked  separa te ly  f o r  each subsystem, 
s t a r t i n g  f rom t h e  t ime  each subsystem was dec la red  
inoperab le  and t h e  Cond i t ion  was entered. A separate 
Complet ion Time i s  es tab l i shed  f o r  Cond i t i on  C and t r acked  
f rom t h e  t ime t h e  second subsystem was dec la red  inoperab le  
( i . e . ,  t h e  t ime t h e  s i t u a t i o n  descr ibed  i n  Cond i t i on  C was 
d iscovered) .  

I f  Required A c t i o n  C.2 i s  completed w i t h i n  t h e  s p e c i f i e d  
Completion Time, Cond i t ions  B and C a re  ex i t ed .  I f  t h e  
Completion Time f o r  Required Ac t i on  A . l  has n o t  exp i red ,  
ope ra t i on  may con t inue  i n  accordance w i t h  Cond i t i on  A. The 
remain ing Completion Time i n  Cond i t i on  A i s  measured f rom 
t h e  t ime t h e  a f f e c t e d  subsystem was dec la red  i nope rab le  
( i . .  i n i t i a l  e n t r y  i n t o  Cond i t i on  A). 

The Completion Times o f  Cond i t ions  A and B are  mod i f i ed  by a 
l o g i c a l  connector,  w i t h  a separate 10 day Complet ion Time 
measured f rom t h e  t ime i t  was d iscovered t h e  LC0 was n o t  
met. I n  t h i s  example, w i t h o u t  t h e  separate Complet ion Time, 
i t  would be poss ib l e  t o  a l t e r n a t e  between Cond i t ions  A, B, 
and C i n  such a manner t h a t  ope ra t i on  cou ld  con t i nue  
i n d e f i n i t e l y  w i t hou t  ever  r e s t o r i n g  systems t o  meet t h e  LCO. 
The separate Completion Time mod i f i ed  by t h e  phrase " f rom 
d iscovery  o f  f a i l u r e  t o  meet t h e  LCO" i s  designed t o  prevent  
i n d e f i n i t e  cont inued ope ra t i on  w h i l e  n o t  meet ing t h e  LCO. 
Th i s  Completion Time a l lows f o r  an except ion  t o  t h e  normal 
" t ime  zero"  f o r  beg inn ing  t h e  Complet ion Time " c l o c k " .  I n  
t h i s  instance,  t h e  Completion Time " t ime  zero"  i s  s p e c i f i e d  
as commencing a t  t h e  t ime t h e  LC0 was i n i t i a l l y  n o t  met, 
i ns tead  o f  a t  t h e  t ime  t h e  assoc ia ted  Cond i t i on  was entered. 

(cont inued)  
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1.3 Complet ion Times 

EXAMPLES EXAMPLE 1.3-4 
(cont inued)  

ACTIONS 

B . l  Be i n  MODE 3. 

8.2 Be i n  MODE 4. 

A s i n g l e  Completion Time i s  used f o r  any number o f  va lves  
inoperab le  a t  t h e  same t ime. The Complet ion Time assoc ia ted  
w i t h  Cond i t i on  A i s  based on t h e  i n i t i a l  e n t r y  i n t o  
Cond i t i on  A and i s  n o t  t r acked  on a p e r  va l ve  bas is .  
Dec la r i ng  subsequent va lves  inoperable,  w h i l e  Cond i t i on  A i s  
s t i l l  i n  e f f e c t ,  does n o t  t r i g g e r  t h e  t r a c k i n g  o f  separate 
Completion Times. 

Once one o f  t h e  va lves  has been r e s t o r e d  t o  OPERABLE s ta tus ,  
t h e  Cond i t i on  A Completion Time i s  n o t  r ese t ,  b u t  con t inues  
f rom t h e  t ime t h e  f i r s t  va l ve  was dec la red  inoperable.  The 
Completion Time may be extended i f  t h e  va l ve  r e s t o r e d  t o  
OPERABLE s t a t u s  was t h e  f i r s t  inoperab le  va lve .  The 
Cond i t ion  A Completion Time may be extended f o r  up t o  
4 hours p rov ided  t h i s  does n o t  r e s u l t  i n  any subsequent 
va l ve  being inoperab le  f o r  > 4 hours. 

I f  t h e  Completion Time o f  4 hours ( p l u s  t h e  ex tens ions)  
exp i res  w h i l e  one o r  more valves a re  s t i l l  inoperable,  
Cond i t i on  B i s  entered.  

(cont inued)  
- - 
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1 . 3  Completion Times 

EXAMPLES EXAMPLE 1 . 3 - 5  
(cont inued)  

ACTIONS 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - N O T E - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
Separate Cond i t i on  e n t r y  i s  a l lowed f o r  each inoperab le  
va lve .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

B . l  Be i n  MODE 3 .  

8 .2  Be i n  MODE 4. 

The Note above t h e  ACTIONS t a b l e  i s  a method o f  mod i f y i ng  
how t h e  Completion Time i s  t racked.  I f  t h i s  method o f  
mod i fy ing  how t h e  Completion Time i s  t r acked  was a p p l i c a b l e  
o n l y  t o  a s p e c i f i c  Condi t ion,  t h e  Note would appear i n  t h a t  
Cond i t ion ,  r a t h e r  than  a t  t h e  t o p  o f  t h e  ACTIONS Table. 

The Note a l lows Cond i t i on  A t o  be en te red  sepa ra te l y  f o r  
each inoperab le  va lve,  and Complet ion Times t r acked  on a pe r  
va l ve  bas is .  When a va l ve  i s  dec la red  inoperable,  
Cond i t i on  A i s  entered and i t s  Complet ion Time s t a r t s .  I f  
subsequent va lves a re  dec la red  inoperable,  Cond i t i on  A i s  
entered f o r  each va l ve  and separate Complet ion Times s t a r t  
and are  t r acked  f o r  each va lve .  

(cont inued)  
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1.3 Completion Times 

EXAMPLES EXAMPLE 1.3-5 (cont inued)  

I f  t h e  Completion Time assoc ia ted  w i t h  a va l ve  i n  
Cond i t i on  A exp i res ,  Cond i t i on  B i s  en te red  f o r  t h a t  va lve .  
I f  t h e  Completion Times assoc ia ted  w i t h  subsequent va lves i n  
Cond i t i on  A exp i re ,  Cond i t ion  B i s  en te red  sepa ra te l y  f o r  
each va l ve  and separate Completion Times s t a r t  and are  
t r acked  f o r  each valve.  I f  a va l ve  t h a t  caused e n t r y  i n t o  
Cond i t i on  B i s  r e s t o r e d  t o  OPERABLE s ta tus ,  Cond i t i on  B i s  
e x i t e d  f o r  t h a t  va lve.  

Since t h e  Note i n  t h i s  example a l lows m u l t i p l e  Cond i t i on  
e n t r y  and t r a c k i n g  o f  separate Complet ion Times, Complet ion 
Time extensions do no t  apply. 

EXAMPLE 1.3-6 

ACTIONS 

SR 3.x.x.x. 

A.2 Reduce THERMAL 

B . l  Be i n  MODE 3. 

(cont inued)  
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1.3 Complet ion Times 

EXAMPLES EXAMPLE 1.3-6 (cont inued)  

En t r y  i n t o  Cond i t i on  A o f f e r s  a cho ice  between Required 
Ac t i on  A. l  o r  A.2. Required Ac t i on  A. l  has a "once pe r "  
Completion Time, which q u a l i f i e s  f o r  t h e  25% extension,  pe r  
SR 3.0.2, t o  each performance a f t e r  t h e  i n i t i a l  performance. 
The i n i t i a l  8 hour i n t e r v a l  o f  Required A c t i o n  A. l  i s  
entered and t h e  i n i t i a l  performance o f  Required A c t i o n  A . l  
must be completed w i t h i n  t h e  f i r s t  8 hour i n t e r v a l .  I f  
Required Ac t i on  A . l  i s  f o l l owed  and t h e  Required A c t i o n  i s  
n o t  met w i t h i n  t h e  Completion Time ( p l u s  t h e  ex tens ion  
a l lowed by SR 3.0.2), Cond i t i on  B i s  entered. I f  Required 
Ac t i on  A.2 i s  f o l l owed  and t h e  Complet ion Time o f  8 hours i s  
n o t  met, Cond i t i on  B i s  entered. 

I f  a f t e r  e n t r y  i n t o  Cond i t i on  B, Required A c t i o n  A. l  o r  A.2 
i s  met, Cond i t i on  B i s  e x i t e d  and ope ra t i on  may then  
con t inue  i n  Cond i t ion  A. 

(cont inued)  
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1.3 Completion Times 

EXAMPLES EXAMPLE 1.3-7 
(cont inued)  

ACTIONS 

CONDITION I REQUIRED ACTION I COMPLETION TIME 

A. One 
subsystem 
inoperab le .  

A. l  V e r i f y  a f f e c t e d  
subsystem 
i s 0 1  ated. 

A.2 Restore subsystem 
t o  OPERABLE 
s ta tus .  

1 hour 

AN! 
Once pe r  
8 hours 
t h e r e a f t e r  

72 hours 

B. Required 
Ac t i on  and 
assoc ia ted  
Completion 
Time n o t  
met. 

B . l  Be i n  MODE 3. 

w 
8.2 Be i n  MODE 4. 

12 hours 

36 hours 

Required Ac t i on  A . l  has two Complet ion Times. The 1 hour 
Completion Time begins a t  t h e  t ime t h e  Cond i t i on  i s  en te red  
and each "Once pe r  8 hours t h e r e a f t e r "  i n t e r v a l  begins upon 
performance o f  Required Ac t i on  A.1. 

I f  a f t e r  Cond i t i on  A i s  entered,  Required A c t i o n  A . l  i s  n o t  
met w i t h i n  e i t h e r  t h e  i n i t i a l  1 hour o r  any subsequent 
8 hour i n t e r v a l  f rom t h e  p rev ious  performance ( p l u s  t h e  
ex tens ion  a l lowed by SR 3.0.2), Cond i t i on  B i s  entered.  The 
Completion Time c l o c k  f o r  Cond i t i on  A does n o t  s top  a f t e r  
Cond i t i on  B i s  entered, b u t  con t inues  from t h e  t ime  
Cond i t i on  A was i n i t i a l l y  entered.  I f  Required A c t i o n  A . l  

(cont inued)  
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1.3 Completion Times 

EXAMPLES EXAMPLE 1.3-7 (continued) 

is met after Condition B is entered. Condition B is exited 
and operation may continue in accordance with Condition A, 
provided the Completion Time for Required Action A . 2  has not 
expi red. 

IMMEDIATE When "Immediately" is used as a Completion Time, the 
COMPLETION TIME Required Action should be pursued without delay and in a 

controlled manner. 
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1.0 USE AND APPLICATION 

1.4 Frequency 

PURPOSE The purpose o f  t h i s  s e c t i o n  i s  t o  d e f i n e  t h e  p roper  use and 
a p p l i c a t i o n  o f  Frequency requi rements.  

DESCRIPTION Each S u r v e i l  1  ance Requirement (SR) has a  s p e c i f i e d  Frequency 
i n  which t h e  Su rve i l l ance  must be met i n  o rde r  t o  meet t h e  
assoc ia ted  LCO. An understanding o f  t h e  c o r r e c t  appl i c a t i o n  
o f  t h e  s p e c i f i e d  Frequency i s  necessary f o r  compliance w i t h  
t h e  SR. 

The " s p e c i f i e d  Frequency" i s  r e f e r r e d  t o  throughout  t h i s  
s e c t i o n  and each o f  t h e  S p e c i f i c a t i o n s  o f  Sec t i on  3.0 ,  
Surve i l  lance  Requirement (SR) A p p l i c a b i l i t y .  The " s p e c i f i e d  
Frequency" cons i s t s  o f  t h e  requi rements o f  t h e  Frequency 
column o f  each SR, as w e l l  as c e r t a i n  Notes i n  t h e  
Survei  11 ance column t h a t  mod i fy  performance requi rements . 
Sometimes spec ia l  s i t u a t i o n s  d i c t a t e  when t h e  requi rements 
o f  a  Su rve i l l ance  are  t o  be met. They a re  "o therw ise  
s ta ted "  c o n d i t i o n s  a l lowed by SR 3.0.1.  They may be s t a t e d  
as c l a r i f y i n g  Notes i n  t h e  Su rve i l l ance ,  as p a r t  o f  t h e  
Su rve i l l ance ,  o r  both. Example 1.4-4 discusses these 
spec ia l  s i t u a t i o n s .  

S i t u a t i o n s  where a  Su rve i l l ance  cou ld  be r e q u i r e d  ( i . e . ,  i t s  
Frequency cou ld  exp i re ) ,  b u t  where i t  i s  n o t  p o s s i b l e  o r  n o t  
des i red  t h a t  i t  be performed u n t i l  sometime a f t e r  t h e  
assoc ia ted  LC0 i s  w i t h i n  i t s  A p p l i c a b i l i t y ,  represent  
p o t e n t i a l  SR 3.0 .4  c o n f l i c t s .  To avo id  these c o n f l i c t s ,  t h e  
SR ( i  .e., t h e  Su rve i l l ance  o r  t h e  Frequency) i s  s t a t e d  such 
t h a t  i t  i s  o n l y  " requ i red"  when i t  can be and should be 
performed. With an SR s a t i s f i e d ,  SR 3.0.4 imposes no 
r e s t r i c t i o n .  

The use o f  "met" o r  "performed" i n  these ins tances  conveys 
s p e c i f i e d  meanings. A  Su rve i l l ance  i s  "met" o n l y  when t h e  
acceptance c r i t e r i a  a re  s a t i s f i e d .  Known f a i l u r e  o f  t h e  
requi rements o f  a  Su rve i l l ance ,  even w i t h o u t  a  S u r v e i l l a n c e  
s p e c i f i c a l l y  being "performed," c o n s t i t u t e s  a  S u r v e i l 1  ance 
n o t  "met." "Performance" r e f e r s  o n l y  t o  t h e  requi rement  t o  
s p e c i f i c a l l y  determine t h e  a b i l i t y  t o  meet t h e  acceptance 

(cont inued)  
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1.4 Frequency 

DESCRIPTION c r i t e r i a .  SR 3.0.4 r e s t r i c t i o n s  would n o t  app ly  i f  bo th  t h e  
(cont inued)  f o l l o w i n g  cond i t i ons  a re  s a t i s f i e d :  

a. The Su rve i l l ance  i s  n o t  r e q u i r e d  t o  be performed; and 

b. The Su rve i l l ance  i s  n o t  r e q u i r e d  t o  be met o r ,  even i f  
r e q u i r e d  t o  be met, i s  n o t  known t o  be f a i l e d .  

EXAMPLES The f o l l o w i n g  examples i l l u s t r a t e  t h e  va r i ous  ways t h a t  
Frequencies a re  spec i f i ed .  I n  these examples, t h e  
A p p l i c a b i l i t y  o f  t h e  LC0 (LC0 n o t  shown) i s  MODES 1, 2, 
and 3. 

EXAMPLE 1.4-1 

SURVEILLANCE REQUIREMENTS 

Perform CHANNEL CHECK. 12 hours 

Example 1.4-1 con ta ins  t h e  t ype  o f  SR most o f t e n  encountered 
i n  t h e  Technical  S p e c i f i c a t i o n s  (TS). The Frequency 
s p e c i f i e s  an i n t e r v a l  (12 hours) d u r i n g  which t h e  assoc ia ted  
Su rve i l l ance  must be performed a t  l e a s t  one t ime.  
Performance o f  t h e  Su rve i l  1  ance i n i t i a t e s  t h e  subsequent 
i n t e r v a l .  Al though t h e  Frequency i s  s t a t e d  as 12 hours, an 
ex tens ion  o f  t h e  t ime i n t e r v a l  t o  1.25 t imes  t h e  i n t e r v a l  
s p e c i f i e d  i n  t h e  Frequency i s  a l lowed by SR 3.0.2 f o r  
ope ra t i ona l  f l e x i b i l i t y .  The measurement o f  t h i s  i n t e r v a l  
con t inues  a t  a l l  t imes, even when t h e  SR i s  n o t  r e q u i r e d  t o  
be met pe r  SR 3.0.1 (such as when t h e  equipment i s  
inoperable,  a  v a r i a b l e  i s  ou t s i de  s p e c i f i e d  l i m i t s ,  o r  t h e  
u n i t  i s  ou t s i de  t h e  A p p l i c a b i l i t y  o f  t h e  LCO). I f  t h e  
i n t e r v a l  s p e c i f i e d  by SR 3.0.2 i s  exceeded w h i l e  t h e  u n i t  i s  
i n  a  MODE o r  o the r  s p e c i f i e d  c o n d i t i o n  i n  t h e  A p p l i c a b i l i t y  
o f  t h e  LCO, and t h e  performance o f  t h e  S u r v e i l l a n c e  i s  n o t  
o therw ise  mod i f i ed  

(cont inued)  
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1.4 Frequency 

EXAMPLES EXAMPLE 1.4-1 (cont inued)  

( r e f e r  t o  Examples 1.4-3 and 1.4-4), then  SR 3.0.3 becomes 
appl i c a b l  e. 

I f  t h e  i n t e r v a l  as s p e c i f i e d  by SR 3.0.2 i s  exceeded w h i l e  
t h e  u n i t  i s  n o t  i n  a MODE o r  o t h e r  s p e c i f i e d  c o n d i t i o n  i n  
t h e  A p p l i c a b i l i t y  o f  t h e  LC0 f o r  which performance o f  t h e  SR 
i s  r equ i red ,  t h e  Su rve i l l ance  must be performed w i t h i n  t h e  
Frequency requi rements o f  SR 3.0.2 p r i o r  t o  e n t r y  i n t o  t h e  
MODE o r  o t h e r  s p e c i f i e d  c o n d i t i o n .  F a i l u r e  t o  do so would 
r e s u l t  i n  a v i o l a t i o n  o f  SR 3.0.4. 

EXAMPLE 1.4-2 

SURVEILLANCE REQUIREMENTS 

V e r i f y  f l o w  i s  w i t h i n  l i m i t s .  Once w i t h i n  
12 hours a f t e r  
t 25% RTP 

24 hours 
t h e r e a f t e r  

Example 1.4-2 has two Frequencies. The f i r s t  i s  a one t ime 
performance Frequency, and t h e  second i s  o f  t h e  t ype  shown 
i n  Example 1.4-1. The l o g i c a l  connector  "AND" i n d i c a t e s  
t h a t  bo th  Frequency requirements must be met. Each t ime  
r e a c t o r  power i s  increased f rom a power l e v e l  < 25% RTP t o  
t 25% RTP, t h e  Su rve i l l ance  must be performed w i t h i n  
12 hours. 

The use o f  "once" i n d i c a t e s  a s i n g l e  performance w i l l  
s a t i s f y  t h e  s p e c i f i e d  Frequency (assuming no o t h e r  
Frequencies a re  connected by "AND"). Th i s  t ype  o f  Frequency 
does n o t  q u a l i f y  f o r  t h e  ex tens ion  a l lowed by SR 3.0.2. 

(cont inued)  
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Frequency 
1.4 

1.4 Frequency 

EXAMPLES EXAMPLE 1.4-2 (cont inued)  

"The rea f t e r "  i n d i c a t e s  f u t u r e  performances must be 
e s t a b l i s h e d  p e r  SR 3.0.2, b u t  o n l y  a f t e r  a s p e c i f i e d  
c o n d i t i o n  i s  f i r s t  met ( i .e. ,  t h e  "once" performance i n  t h i s  
example). I f  r e a c t o r  power decreases t o  < 25% RTP, t h e  
measurement o f  bo th  i n t e r v a l s  s tops.  New i n t e r v a l s  s t a r t  
upon r e a c t o r  power reach ing  25% RTP. 

EXAMPLE 1.4-3 

SURVEILLANCE REQUIREMENTS 

- - - - - - - - - - - - - - - - - - N O T E - - - - - - - - - - - - - - - - - -  
Not r equ i red  t o  be performed un t  i 1 
12 hours a f t e r  > 25% RTP. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Perform channel adjustment.  1 7 days 

The i n t e r v a l  con t inues  whether o r  n o t  t h e  u n i t  ope ra t i on  i s  
< 25% RTP between performances. 

As t h e  Note mod i f i es  t h e  requ i red  performancg o f  t h e  
Su rve i l l ance ,  i t  i s  construed t o  be p a r t  o f  t h e  " s p e c i f i e d  
Frequency." Should t h e  7 day i n t e r v a l  be exceeded w h i l e  
ope ra t i on  i s  < 25% RTP, t h i s  Note a l lows 12 hours a f t e r  
power reaches 2 25% RTP t o  per fo rm t h e  Su rve i l l ance .  The 
Su rve i l l ance  i s  s t i l l  considered t o  be w i t h i n  t h e  " s p e c i f i e d  
Frequency." Therefore, i f  t h e  S u r v e i l l a n c e  were n o t  
performed w i t h i n  t h e  7 day i n t e r v a l  ( p l us  t h e  ex tens ion  
a l lowed by SR 3.0.2) bu t  ope ra t i on  was < 25% RTP, i t  would 
n o t  c o n s t i t u t e  a f a i l u r e  o f  t h e  SR o r  f a i l u r e  t o  meet t h e  
LCO. Also, no v i o l a t i o n  o f  SR 3.0.4 occurs when changing 
MODES, even w i t h  t h e  7 day Frequency n o t  met, p rov ided  
ope ra t i on  does n o t  exceed 12 hours w i t h  power > 25% RTP. 

(cont inued)  
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Frequency 
1.4 

1.4 Frequency 

EXAMPLES U A M P L E  1.4-3 (continued) 

Once the unit reaches 25% RTP, 12 hours would be allowed for 
completing the Survei 11 ance. If the Survei 11 ance were not 
performed within this 12 hour interval, there would then be 
a failure to perform a Surveillance within the specified 
Frequency, and the provisions of SR 3.0.3 would apply. 

EXAMPLE 1.4-4 

SURVEILLANCE REQUIREMENTS 

------------------NOTE------------------ 
Only required to be met in MODE 1. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Verify leakage rates are within limits. 24 hours 

Example 1.4-4 specifies that the requirements of this 
Surveillance do not have to be met until the unit is in 
MODE 1. The interval measurement for the Frequency of this 
Surveillance continues at all times, as described in 
Example 1.4-1. However, the Note constitutes an "otherwise 
stated" exception to the Applicability of this Surveillance. 
Therefore, if the Surveillance were not performed within the 
24 hour (plus the extension allowed by SR 3.0.2) interval, 
but the unit was not in MODE 1, there would be no failure of 
the SR nor failure to meet the LCO. Therefore, no violation 
of SR 3.0.4 occurs when changing MODES, even with the 
24 hour Frequency exceeded, provided the MODE change was not 
made into MODE 1. Prior to entering MODE 1 (assuming again 
that the 24 hour Frequency were not met), SR 3.0.4 would 
require satisfying the SR. 
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2 . 0  SAFETY L I M I T S  (SLs)  

2 . 1 . 1  Reactor Core SLs 

2.1.1. I With the reactor steam dome pressure < 5.41 HPaG o r  
core f low c 10% rated core flow: 

THEREIAL PWER shal l  be 5 25% RTP. 

2.1.1.2 Y f t h  the reactor stearndome p ressu rez5 .41  HPaG 
and core f low 1 10% rated core flow: 

s s 
MCPR shal l  be r 1.07. s 

2.1.1.3 Reactor vessel water leve l  sha l l  be greater  than the 
L w 

top o f  act ive i r rad ia ted  fue l  . 

2.1.2 Reactur Coolant Svstem Pressure S l  

Reactor steam dome pressure shal l  be r 9.13 HPaG. 

2.2  S t  Violat ions 

With any SL v io lat ion,  the fol lowing actions shal l  be completed: 

2.2.1 U i t h i n  1 hour, n o t i f y  the NRC Operations Center. i n  accordance 
w i th  10 CFR 50.72. 

2 .2 .2  Wlthin 2 hours: 

2 . 2 . 2 . 1  Restore compl i ance w i th  a1 1 SLs ; and 

2.2 .2 .2  Inser t  a1 1 insertable contro l  rods. 

2 .2 .3  Uithin 24 hours, n o t i f y  the [General Manager-Nuclear Plant and 
Vice President-Nuclear Operations] and the [ o f f s i t e  reviewers 
speci f ied i n  Speci f icat ion 5.5.2, " [O f f s i t e ]  Review and Audi t " ] .  

- (continued) 

- 
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SLs 
2.0 

2.0 SLs 

2.2 SL V i o l a t i o n s  (cont inued)  

2.2.4 W i t h i n  30 days, a Licensee Event Report (LER) s h a l l  be prepared 
pursuant  t o  10 CFR 50.73. The LER s h a l l  be submit ted t o  t h e  NRC, 
t h e  [ o f f s i t e  rev iewers  s p e c i f i e d  i n  S p e c i f i c a t i o n  5.5.21, and t h e  
[General Manager-Nuclear P lan t  and Vice P res iden t -Nuc lea r  
Operat ions] .  

2.2.5 Operat ion o f  t h e  u n i t  s h a l l  n o t  be resumed u n t i l  au tho r i zed  by t h e  
NRC. 
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LC0 Appl i cabi  1  i t y  
3.0 

3.0 LIMITING CONDITION FOR OPERATION (LCO) APPLICABILITY 

LC0 3.0.1 LCOs s h a l l  be met du r i ng  t h e  MODES o r  o t h e r  s p e c i f i e d  
c o n d i t i o n s  i n  t h e  A p p l i c a b i l i t y ,  except  as p rov ided  i n  
LC0 3.0.2 and LC0 3.0.7. 

LC0 3.0.2 Upon d iscovery  o f  a  f a i l u r e  t o  meet an LCO, t h e  Required 
Ac t ions  o f  t h e  associated Cond i t ions  s h a l l  be met, except as 
p rov ided  i n  LC0 3.0.5 and LC0 3.0.6. 

I f  t h e  LC0 i s  met o r  i s  no l onge r  a p p l i c a b l e  p r i o r  t o  
e x p i r a t i o n  o f  t h e  s p e c i f i e d  Complet ion Time(s),  complet ion 
o f  t h e  Required Ac t i on (s )  i s  n o t  requ i red ,  un less  o therw ise  
s ta ted .  

.CO 3.0.3 When an LC0 i s  n o t  met and t h e  assoc ia ted  ACTIONS a r e  n o t  
met, an assoc ia ted  ACTION i s  n o t  provided, o r  i f  d i r e c t e d  by 
t h e  associated ACTIONS, t h e  u n i t  s h a l l  be p laced i n  a  MODE 
o r  o t h e r  s p e c i f i e d  c o n d i t i o n  i n  which t h e  LC0 i s  n o t  
app l i cab le .  Ac t i on  s h a l l  be i n i t i a t e d  w i t h i n  1  hour  t o  
p lace  t h e  u n i t ,  as app l i cab le ,  i n :  

a. MODE 2  w i t h i n  7  hours; 

b. MODE 3  w i t h i n  13 hours; and 

c.  MODE 4  w i t h i n  37 hours.  

Exceptions t o  t h i s  S p e c i f i c a t i o n  a re  s t a t e d  i n  t h e  
i n d i v i d u a l  S p e c i f i c a t i o n s .  

Where c o r r e c t i v e  measures are completed t h a t  pe rm i t  
ope ra t i on  i n  accordance w i t h  t h e  LC0 o r  ACTIONS, complet ion 
o f  t h e  ac t i ons  requ i red  by LC0 3.0.3 i s  n o t  r equ i red .  

LC0 3.0.3 i s  o n l y  app l i cab le  i n  MODES 1, 2, and 3. 

LC0 3.0.4 When an LC0 i s  n o t  met, e n t r y  i n t o  a  MODE o r  o t h e r  s p e c i f i e d  
c o n d i t i o n  i n  t h e  A p p l i c a b i l i t y  s h a l l  n o t  be made except  when 
t h e  assoc ia ted  ACTIONS t o  be entered pe rm i t  con t inued 
ope ra t i on  i n  t h e  MODE o r  o t h e r  s p e c i f i e d  c o n d i t i o n  i n  t h e  

(cont inued)  
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LC0 Appl i c a b i  1  i t y  
3.0 

3.0 LC0 APPLICABILITY 

LC0 3.0.4 A p p l i c a b i l i t y  f o r  an u n l i m i t e d  p e r i o d  o f  t ime.  Th i s  
(cont inued)  S p e c i f i c a t i o n  s h a l l  n o t  prevent  changes i n  MODES o r  o t h e r  

s p e c i f i e d  c o n d i t i o n s  i n  t h e  A p p l i c a b i l i t y  t h a t  a r e  r e q u i r e d  
t o  comply w i t h  ACTIONS. 

Except ions t o  t h i s  S p e c i f i c a t i o n  a r e  s t a t e d  i n  t h e  
i n d i v i d u a l  S p e c i f i c a t i o n s .  These except ions  a l l o w  e n t r y  
i n t o  MODES o r  o t h e r  s p e c i f i e d  c o n d i t i o n s  i n  t h e  
A p p l i c a b i l i t y  when t h e  assoc ia ted  ACTIONS t o  be en te red  
a l l o w  u n i t  ope ra t i on  i n  t h e  MODE o r  o t h e r  s p e c i f i e d  
c o n d i t i o n  i n  t h e  A p p l i c a b i l i t y  o n l y  f o r  a  l i m i t e d  p e r i o d  o f  
t ime.  

LC0 3.0.5 Equipment removed f rom s e r v i c e  o r  dec la red  inoperab le  t o  
comply w i t h  ACTIONS may be re tu rned  t o  s e r v i c e  under 
a d m i n i s t r a t i v e  c o n t r o l  s o l e l y  t o  per fo rm t e s t i n g  r e q u i r e d  t o  
demonstrate i t s  OPERABILITY, o r  t h e  OPERABILITY o f  o t h e r  
equipment. Th i s  i s  an except ion  t o  LC0 3.0.2 f o r  t h e  system 
re tu rned  t o  s e r v i c e  under a d m i n i s t r a t i v e  c o n t r o l  t o  per fo rm 
t h e  t e s t i n g  r e q u i r e d  t o  demonstrate OPERABILITY. 

LC0 3.0.6 When a  supported system LC0 i s  n o t  met s o l e l y  due t o  a  
suppor t  system LC0 n o t  being met, t h e  Cond i t ions  and 
Required Ac t ions  assoc ia ted  w i t h  t h i s  suppor ted system a re  
n o t  r e q u i r e d  t o  be entered.  Only t h e  suppor t  system LC0 
ACTIONS a re  r e q u i r e d  t o  be entered.  Th i s  i s  an except ion  t o  
LC0 3.0.2 f o r  t h e  supported system. I n  t h i s  event,  
a d d i t i o n a l  eva lua t i ons  and l i m i t a t i o n s  may be r e q u i r e d  i n  
accordance w i t h  S p e c i f i c a t i o n  5.8, "Sa fe t y  Func t ion  
Determina t ion  Program (SFDP)." I f  a  l o s s  o f  s a f e t y  f u n c t i o n  
i s  determined t o  e x i s t  by t h i s  program, t h e  app rop r i a te  
Cond i t ions  and Required Ac t i ons  o f  t h e  LC0 i n  which t h e  l o s s  
o f  s a f e t y  f u n c t i o n  e x i s t s  a re  r e q u i r e d  t o  be entered.  

When a  suppor t  system's Required A c t i o n  d i r e c t s  a  suppor ted 
system t o  be dec la red  inoperab le  o r  d i r e c t s  e n t r y  i n t o  
Cond i t ions  and Required Ac t i ons  f o r  a  suppor ted system, t h e  
a p p l i c a b l e  Cond i t ions  and Required Ac t i ons  s h a l l  be en te red  
i n  accordance w i t h  LC0 3.0.2. 

(con t inued)  
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LC0 A p p l i c a b i l i t y  
3.0 

3.0 LC0 APPLICABILITY (continued) 

LC0 3.0.7 Specia l  Operat ions LCOs i n  Sec t ion  3.10 a l l ow  s p e c i f i e d  
Technical S p e c i f i c a t i o n s  (TS) requirements t o  be changed t o  
permi t  performance o f  spec ia l  t e s t s  and operat ions.  Unless 
otherwise spec i f i ed ,  a l l  o t h e r  TS requirements remain 
unchanged. Compliance w i t h  Specia l  Operat ions LCOs i s  
o p t i o n a l .  When a Specia l  Operat ions LC0 i s  des i red  t o  be 
met b u t  i s  n o t  met, t h e  ACTIONS o f  t h e  Specia l  Operat ions 
LC0 s h a l l  be met. When a Specia l  Operat ions LC0 i s  n o t  
des i red  t o  be met, e n t r y  i n t o  a MODE o r  o t h e r  s p e c i f i e d  
c o n d i t i o n  i n  t h e  A p p l i c a b i l i t y  s h a l l  o n l y  be made i n  
accordance w i t h  t h e  o t h e r  app l i cab le  Spec i f i ca t i ons .  
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SR A p p l i c a b i l i t y  
3.0 

3.0 SURVEILLANCE REQUIREMENT (SR) APPLICABILITY 

SR 3.0.1 SRs s h a l l  be met du r i ng  t h e  MODES o r  o t h e r  s p e c i f i e d  
c o n d i t i o n s  i n  t h e  A p p l i c a b i l i t y  f o r  i n d i v i d u a l  LCOs, un less  
o therw ise  s t a t e d  i n  t h e  SR. F a i l u r e  t o  meet a  Surve i l lance ,  
whether such f a i l u r e  i s  experienced d u r i n g  t h e  performance 
o f  t h e  Su rve i l l ance  o r  between performances o f  t h e  
Su rve i l l ance ,  s h a l l  be f a i l u r e  t o  meet t h e  LCO. F a i l u r e  t o  
per form a  S u r v e i l  l ance  w i t h i n  t h e  s p e c i f i e d  Frequency s h a l l  
be f a i l u r e  t o  meet t h e  LC0 except  as p rov ided  i n  SR 3.0.3. 
Su rve i l l ances  do n o t  have t o  be performed on inoperab le  
equipment o r  v a r i a b l e s  ou t s i de  s p e c i f i e d  l i m i t s .  

SR 3.0.2 The s p e c i f i e d  Frequency f o r  each SR i s  met i f  t h e  
Su rve i l l ance  i s  performed w i t h i n  1.25 t imes  t h e  i n t e r v a l  
s p e c i f i e d  i n  t h e  Frequency, as measured f rom t h e  p rev ious  
performance o r  as measured f rom t h e  t ime  a  s p e c i f i e d  
c o n d i t i o n  o f  t h e  Frequency i s  met. 

For Frequencies s p e c i f i e d  as "once," t h e  above i n t e r v a l  
ex tens ion  does n o t  apply. 

I f  a  Complet ion Time r e q u i r e s  p e r i o d i c  performance on a  
"once pe r  . . ." basis ,  t h e  above Frequency ex tens ion  
app l i es  t o  each performance a f t e r  t h e  i n i t i a l  performance. 

Except ions t o  t h i s  S p e c i f i c a t i o n  a re  s t a t e d  i n  t h e  
i n d i v i d u a l  S p e c i f i c a t i o n s .  

SR 3.0.3 I f  i t  i s  d iscovered t h a t  a  Su rve i l l ance  was n o t  performed 
w i t h i n  i t s  s p e c i f i e d  Frequency, then  compliance w i t h  t h e  
requirement t o  dec la re  t h e  LC0 n o t  met may be delayed, f rom 
t h e  t ime o f  d iscovery ,  up t o  24 hours o r  up t o  t h e  l i m i t  o f  
t h e  s p e c i f i e d  Frequency, whichever i s  l ess .  Th i s  de lay  
p e r i o d  i s  pe rm i t t ed  t o  a l l o w  performance o f  t h e  
S u r v e i l  lance.  

I f  t h e  Su rve i l l ance  i s  n o t  performed w i t h i n  t h e  de lay  
per iod ,  t h e  LC0 must immediately be dec la red  n o t  met, and 
t h e  a p p l i c a b l e  Cond i t ion(s )  must be entered.  

(cont inued)  
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SR A p p l i c a b i l i t y  
3.0 

3.0 SR APPLICABILITY 

SR 3.0.3 When t h e  Su rve i l l ance  i s  performed w i t h i n  t h e  de lay  p e r i o d  
(cont inued)  and t h e  S u r v e i l l a n c e  i s  no t  met, t h e  LC0 must immediate ly  be 

dec la red  n o t  met, and t h e  a p p l i c a b l e  Cond i t i on (s )  must be 
entered.  

SR 3.0.4 En t r y  i n t o  a  MODE o r  o t h e r  s p e c i f i e d  c o n d i t i o n  i n  t h e  
A p p l i c a b i l i t y  o f  an LC0 s h a l l  n o t  be made un less  t h e  LCO's 
Su rve i l l ances  have been met w i t h i n  t h e i r  s p e c i f i e d  
Frequency. Th is  p r o v i s i o n  s h a l l  n o t  p revent  e n t r y  i n t o  
MODES o r  o t h e r  s p e c i f i e d  c o n d i t i o n s  i n  t h e  A p p l i c a b i l i t y  
t h a t  a re  requ i red  t o  comply w i t h  ACTIONS. 

ABWR TS Rev. 0, Design Control DocumentITier 2 



SDM 
3.1.1 

3.1 REACTIVITY CONTROL SYSTEMS 

3.1.1 SHUTDOWN MARGIN (SDM) 

LC0 3.1.1 SDM s h a l l  be: 

a. 2 0.38% Ak/k, w i t h  t h e  h ighes t  wor th  c o n t r o l  r o d  o r  r o d  
p a i r  a n a l y t i c a l l y  determined; o r  

b.  t 0.28% Ak/k, w i t h  t h e  h ighes t  wor th  c o n t r o l  r o d  o r  r o d  
p a i r  determined by t e s t .  

APPLICABILITY: MODES 1, 2, 3, 4, and 5. 

ACTIONS 
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CONDITION 

A. SDM n o t  w i t h i n  l i m i t s  
i n  MODE 1 o r  2. 

B. Required Ac t i on  and 
assoc ia ted  Completion 
Time o f  Cond i t i on  A 
n o t  met. 

C. SDM n o t  w i t h i n  l i m i t s  
i n  MODE 3.  

D. SDM n o t  w i t h i n  l i m i t s  
i n  MODE 4. 

REQUIRED ACTION 

A . l  Restore SDM t o  w i t h i n  
l i m i t s .  

B . l  Be i n  MODE 3. 

C . l  I n i t i a t e  a c t i o n  t o  
f u l l y  i n s e r t  a l l  
i nse r tab le  c o n t r o l  
rods.  

D . l  I n i t i a t e  a c t i o n  t o  
f u l l y  i n s e r t  a l l  
i n s e r t a b l e  c o n t r o l  
rods.  

AND - 

COMPLETION TIME 

6 hours 

12 hours 

Immediately 

Immediately 

(cont inued)  



SDM 
3.1.1 

D. (cont inued)  

ACTIONS 

D.2 I n i t i a t e  a c t i o n  t o  
r e s t o r e  secondary 
containment t o  
OPERABLE s ta tus .  

AND - 

COMPLETION TIME CONDITION 

D.3 I n i t i a t e  a c t i o n  t o  
r e s t o r e  one standby 
gas t rea tment  (SGT) 
subsystem t o  OPERABLE 
s ta tus .  

REQUIRED ACTION 

AND - 
D.4 I n i t i a t e  a c t i o n  t o  

r e s t o r e  one i s o l a t i o n  
va l ve  and assoc ia ted  
i ns t rumen ta t i on  t o  
OPERABLE s t a t u s  i n  
each r e q u i r e d  
secondary containment 
p e n e t r a t i o n  f l o w  pa th  
no t  i s01  ated. 

1 hour  

1 hour  

1 hour 

E. SDM n o t  w i t h i n  l i m i t s  
i n  MODE 5. 

E . l  Suspend CORE 
ALTERATIONS except 
f o r  c o n t r o l  r o d  
i n s e r t i o n  and f u e l  
assembly removal . 

AND - 

Immediate ly  

(cont inued)  
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ACTIONS 

SDM 
3.1.1 

E. (continued) Initiate action to 
fully insert all 
insertable control 
rods in core cells 
containing one or 
more fuel assemblies. 

Initiate action to 
restore secondary 
containment to 
OPERABLE status. 

Initiate action to 
restore one SGT 
subsystem to OPERABLE 

Initiate action to 
restore one is01 ation 
valve and associated 
instrumentation to 
OPERABLE status in 
each required 
secondary containment 
penetration flow path 
not isolated. 
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SDM 
3.1.1 

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE 

SR 3.1.1.1 V e r i f y  SDM i s :  

a. 2 0.38% Ak/k w i t h  t h e  h ighes t  wor th  
c o n t r o l  r od  o r  c o n t r o l  r o d  p a i r  
a n a l y t i c a l l y  determined; o r  

b. > 0.28% Ak/k w i t h  t h e  h ighes t  wor th  
c o n t r o l  r o d  o r  c o n t r o l  r od  p a i r  
determined by t e s t .  

FREQUENCY 

P r i o r  t o  each 
i n  vessel f u e l  
movement d u r i n g  
f u e l  l o a d i n g  
sequence 

Once w i t h i n  
4  hours a f t e r  
c r i t i c a l i t y  
f o l l o w i n g  f u e l  
movement w i t h i n  
t h e  r e a c t o r  
pressure vessel 
o r  c o n t r o l  r o d  
rep1 acement 
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R e a c t i v i t y  Anomalies 
3.1.2 

3.1 REACTIVITY CONTROL SYSTEMS 

3.1.2 R e a c t i v i t y  Anomalies 

LC0 3.1.2 The r e a c t i v i t y  d i f f e r e n c e  between t h e  moni tored core  k,,, and 
t h e  p r e d i c t e d  core  k,,, s h a l l  be w i t h i n  f 1% Ak/k. 

APPLICABILITY: MODES 1 and 2 

ACTIONS - 
A. Core r e a c t i v i t y  

d i f f e r e n c e  n o t  w i t h i n  
l i m i t .  

12 hours 

COMPLETION TIME CONDITION 

B. Required Ac t i on  and 
assoc ia ted  Completion 
Time n o t  met. 

ABWR TS 

REQUIRED ACTION 

A . l  Restore core  
r e a c t i v i t y  d i f f e r e n c e  
t o  w i t h i n  l i m i t .  

B. 1 Be i n  MODE 3 

Rev. 0. Design Control DocumentITier 2 

72 hours 



R e a c t i v i t y  Anomalies 
3.1.2 

SURVEILLANCE REQUIREMENTS 

SR 3.1.2.1 V e r i f y  core  r e a c t i v i t y  d i f f e r e n c e  between 
t h e  moni tored co re  k,,, and t h e  p r e d i c t e d  
co re  k,,, i s  w i t h i n  t 1% Ak/k. 

Once w i t h i n  
24 hours a f t e r  
reach ing  
e q u i l i b r i u m  
c o n d i t i o n s  
f o l l o w i n g  
s t a r t u p  a f t e r  
f u e l  movement 
w i t h i n  t h e  
r e a c t o r  
p ressure  vessel 
o r  c o n t r o l  r o d  
rep1 acement 

1000 MW-d/t 
t h e r e a f t e r  
d u r i n g  
opera t ions  i n  
MODE 1 
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Cont ro l  Rod OPERABILITY 
3.1.3 

3.1 REACTIVITY CONTROL SYSTEMS 

3.1.3 Cont ro l  Rod OPERABILITY 

LC0 3.1.3 Each c o n t r o l  r o d  s h a l l  be OPERABLE. 

APPLICABILITY: MODES 1 and 2. 

ACTIONS 

- - - - - - - - - - - - - . - - - - - - - - - - - - - - - - - - - - - - - N O T E - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
Separate Cond i t i on  e n t r y  i s  a l lowed f o r  each c o n t r o l  rod .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Rev. 0. Design Control DocumentITier 2 

COMPLETION TIME 

2 hours 

(cont inued)  

CONDITION 

A. One withdrawn c o n t r o l  
r o d  stuck.  

REQUIRED ACTION 

- - - - - - - - - - - - N O T E - - - - - - - - - - - - -  
A s tuck  r o d  may be bypassed 
i n  t h e  Rod Ac t i on  and 
P o s i t i o n  I n fo rma t i on  (RAPI) 
Subsystem i n  accordance w i t h  
SR 3.3.5.1.7 r e q u i r e d  t o  
a1 low cont inued opera t ion .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

A. 1 Disarm t h e  assoc ia ted  
c o n t r o l  r od  d r i v e  
(CRD) . 

AND - 



Cont ro l  Rod OPERABILITY 
3.1.3 

ACTIONS 

(cont inued)  

CONDITION 

A. (cont inued)  

B. Two o r  more withdrawn 
c o n t r o l  rods stuck.  

ABWR TS Rev. 0. Design Control DocumentITier 2 

REQUIRED ACTION 

A.2 - - - - - - - -NOTE- - - - - - - - -  
Not appl i c a b l  e when 
l e s s  than  o r  equal t o  
t h e  low power 
s e t p o i n t  (LPSP) o f  
t h e  Rod Cont ro l  and 
I n fo rma t i on  System 
(RCIS). . . . . . . . . . . . . . . . . . . . . .  

Perform SR 3.1.3.2 
and SR 3.1.3.3 f o r  
each withdrawn 
OPERABLE c o n t r o l  rod .  

AND - 

A.3 Perform SR 3.1.1.1. 

B . l  Disarm t h e  assoc ia ted  
CRD. 

AND - 
8.2 Be i n  MODE 3. 

COMPLETION TIME 

24 hours 

72 hours 

2 hour 

12 hours 



Cont ro l  Rod OPERABILITY 
3.1.3 

C. One o r  more c o n t r o l  
rods  inoperab le  f o r  
reasons o t h e r  than  
Cond i t i on  A  o r  B. 

ACTIONS (cont inued)  

- - - - - - - -NOTE- - - - - - - - -  
1. Inoperab le  c o n t r o l  

rods may be bypassed 
i n  t h e  RAP1 Subsystem 
i n  accordance w i t h  
SR 3.3.5.1.7, i f  
requ i red ,  t o  a l l o w  
i n s e r t i o n  o f  
inoperab le  c o n t r o l  
r o d  and cont inued 
opera t ion .  

CONDITION 

2. Inoperable c o n t r o l  
rods w i t h  f a i l e d  
motor d r i v e s  can o n l y  
be f u l l y  i n s e r t e d  by 
i n d i v i d u a l  scram. 

C . l  F u l l y  i n s e r t  
inoperab le  c o n t r o l  
r o d  

AND - 

REQUIRED ACTION 

C.  2 Disarm t h e  assoc ia ted  
CRD. 

COMPLETION TIME 

3  hours 

4 hours 

D. - - - - - - - - -NOTE-- - - - - - - -  
Not a p p l i c a b l e  when 
THERMAL POWER 
> 10% RTP. 
. . . . . . . . . . . . . . . . . . . . . .  

Two o r  more inoperab le  
c o n t r o l  rods n o t  i n  
compl i ance w i t h  Ganged 
Withdrawal Sequence 
R e s t r i c t i o n s  (GWSR) 
and n o t  separated 
by two o r  more 
OPERABLE c o n t r o l  rods.  

D. 1  Restore compliance 
w i t h  GWSR. 

D.2 Restore c o n t r o l  r o d  
t o  OPERABLE s ta tus .  

4 hours 

4 hours 

(cont inued)  
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Cont ro l  Rod OPERABILITY 
3.1.3 

ACTIONS (cont inued)  

Nine o r  more c o n t r o l  
rods  inoperable.  

CONDITION 

E. Required Ac t i on  and 
associated Completion 
Time o f  Cond i t i on  A, 
C, o r  D n o t  met. 

12 hours E . l  Be i n  MODE 3. 

REQUIRED ACTION 

SR 3.1.3.1 Determine t h e  p o s i t i o n  o f  each c o n t r o l  rod .  

COMPLETION TIME 

SURVEILLANCE REQUIREMENTS 

24 hours 

SURVEILLANCE 

SR 3.1.3.2 - - - - - - - - - - - - - - - - - - - N O T E - - - - - - - - - - - - - - - - - - - -  
Not r e q u i r e d  t o  be performed u n t i l  7 days 
a f t e r  t h e  c o n t r o l  r o d  i s  withdrawn and 

FREQUENCY 

THERMAL POWER i s  g r e a t e r  than t h e  LPSP o f  
t h e  RCIS. 

I n s e r t  each f u l l y  withdrawn c o n t r o l  r od  
two notches. 

7 days 

ABWR TS 

-- 

(cont inued)  
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Cont ro l  Rod OPERABILITY 
3 .1 .3  

SURVEILLANCE REQUIREMENTS (cont inued)  

SURVEILLANCE I FREQUENCY 

SR 3.1.3.3 - - - - - - - - - - - - - - - - - - - N O T E - - - - - - - - - - - - - - - - - - - -  
Not r e q u i r e d  t o  be performed u n t i l  31 days 
a f t e r  t h e  c o n t r o l  r o d  i s  withdrawn and 
THERMAL POWER i s  g r e a t e r  than  t h e  LPSP o f  
t h e  RCIS. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I n s e r t  each p a r t i a l l y  withdrawn c o n t r o l  r o d  
two notches. 

31 days 

SR 3.1.3.4 V e r i f y  each c o n t r o l  r o d  scram t ime f rom 
f u l l y  withdrawn t o  60% r o d  i n s e r t i o n  
p o s i t i o n  i s  5 [ ] seconds. 

I n  accordance 
w i t h  
SR 3.1 .4 .1 ,  
SR 3.1.4.2.  
SR 3.1.4.3;  and 
SR 3.1 .4 .4  

SR 3.1 .3 .5  V e r i f y  each c o n t r o l  r o d  does n o t  go t o  t h e  
withdrawn o v e r t r a v e l  p o s i t i o n .  

P r i o r  t o  
d e c l a r i n g  
c o n t r o l  r o d  
OPERABLE a f t e r  
work on c o n t r o l  
r o d  o r  CRD 
System t h a t  
cou ld  a f f e c t  
coup1 i n g  

Once t h e  f i r s t  
t ime t h e  
c o n t r o l  r o d  i s  
withdrawn t o  
" f u l l  o u t "  
p o s i t i o n  a f t e r  
t h e  assoc ia ted  
o r i f i c e d  f u e l  
suppor t  has 
been moved 
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Con t ro l  Rod Scram Times 
3.1.4 

3 . 1  REACTIVITY CONTROL SYSTEMS 

3 .1 .4  Cont ro l  Rod Scram Times 

LC0 3.1.4 a. No more than [8] OPERABLE c o n t r o l  rods  s h a l l  be "slow," 
i n  accordance w i t h  Table 3.1.4-1;  and 

b. No more than 2 OPERABLE c o n t r o l  rods  t h a t  a re  "s low" 
s h a l l  occupy adjacent  l o c a t i o n s .  

APPLICABILITY: MODES 1 and 2.  

ACTIONS 

A. Requirements o f  t h e  Be i n  MODE 3. 
LC0 n o t  met. 

SURVEILLANCE REQUIREMENTS 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - N O T E - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
Dur ing  s i n g l e  o r  p a i r  c o n t r o l  r o d  scram t ime  Su rve i l l ances ,  t h e  c o n t r o l  r o d  
d r i v e  (CRD) pumps s h a l l  be i s o l a t e d  f rom t h e  assoc ia ted  scram accumulator.  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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SURVEILLANCE 

SR 3.1.4.1 V e r i f y  each c o n t r o l  r o d  scram t ime  i s  
w i t h i n  t h e  l i m i t s  o f  Table 3.1.4-1 w i t h  
r e a c t o r  steam dome pressure t 6.55 MPaG. 

FREQUENCY 

P r i o r  t o  
exceeding 
40% RTP a f t e r  
f u e l  movement 
w i t h i n  t h e  
r e a c t o r  
p ressure  vessel 

AND - 
(cont inued)  



Cont ro l  Rod Scram Times 
3.1.4 

SR 3.1.4.1 (cont inued)  

SURVEILLANCE REQUIREMENTS 

I P r i o r  t o  

SURVEILLANCE 

I exceeding 
4 M  RTP a f t e r  

FREQUENCY 

each r e a c t o r  
shutdown 
2 120 days 

SR 3.1.4.2 V e r i f y ,  f o r  a  rep resen ta t i ve  sample, each 
t e s t e d  c o n t r o l  r o d  scram t ime i s  w i t h i n  t h e  
l i m i t s  o f  Table 3.1.4-1 w i t h  r e a c t o r  steam 
dome pressure t 6.55 MPaG. 

120 days 
cumula t i ve  
ope ra t i on  i n  
MODE 1 

SR 3.1.4.3 V e r i f y  each a f f e c t e d  c o n t r o l  r od  scram t ime  
i s  w i t h i n  t h e  l i m i t s  o f  Table 3.1.4-1. 

P r i o r  t o  
d e c l a r i n g  
c o n t r o l  r o d  
OPERABLE a f t e r  
work on c o n t r o l  
r o d  o r  CRD 
System t h a t  
cou ld  a f f e c t  
scram t ime  

SR 3.1.4.4 V e r i f y  each a f f e c t e d  c o n t r o l  r o d  scram t ime  
i s  w i t h i n  t h e  l i m i t s  o f  Table 3.1.4-1 w i t h  
r e a c t o r  steam dome pressure 2 6.55 MPaG. 

P r i o r  t o  
exceeding 
40% RTP a f t e r  
work on c o n t r o l  
r o d  o r  CRD 
System t h a t  
cou ld  a f f e c t  
scram t ime  
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Control Rod Scram Times 
3.1.4 

Table 3.1.4-1 
Control Rod Scram Times 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - N O T E s - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
1. OPERABLE control rods with scram times not within the limits of this Table 

are considered "slow. " 

2 .  Enter applicable Conditions and Required Actions of LC0 3.1.3, "Control 
Rod Operability," for control rods with scram times > [ ] seconds to 6G% 
rod insertion position. These control rods are inoperable, in accordance 
with SR 3.1.3.4, and are not considered "slow." 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

ROD POSITION 
PERCENT INSERTION 

(a) Maximum scram time from fully withdrawn position, based on 
de-energization of scram pilot valve solenoids as time zero. 

(b) For intermediate reactor steam dome pressures, the scram time criteria 
are determined by 1 inear interpol ation. 

(c) For reactor steam dome pressure < 6.55 MPaG, only 60% rod insertion 
position scram time limit applies. 
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Cont ro l  Rod Scram Accumulators 
3.1.5 

3 . 1  REACTIVITY CONTROL SYSTEMS 

3 .1 .5  Cont ro l  Rod Scram Accumulators 

LC0 3.1.5 Each c o n t r o l  r o d  scram accumulator s h a l l  be OPERABLE. 

APPLICABILITY: MODES 1 and 2 .  

ACTIONS 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - N O T E - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
Separate Cond i t i on  e n t r y  i s  a l lowed f o r  each c o n t r o l  r o d  scram accumulator.  
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

(cont inued)  

CONDITION 

A. One c o n t r o l  r o d  scram 
accumulator 
inoperab le .  

B. Two o r  more c o n t r o l  
r o d  scram accumulators 
inoperab le .  

ABWR TS Rev. 0. Design Control Document/Tier 2 

REQUIRED ACTION 

A. 1 Decl a re  t h e  
associated c o n t r o l  
r od (s )  inoperab le .  

B. 1 Declare t h e  
assoc ia ted  c o n t r o l  
r od (s )  inoperab le .  

COMPLETION TIME 

8 hours 

1 hour 



Cont ro l  Rod Scram Accumulators 
3.1.5 

C. Required Ac t i on  and 
assoc ia ted  Completion 
Time o f  Required 
Ac t i on  A . l  o r  B. l  n o t  
met. 

ACTIONS (cont inued)  

C . l  - - - - - - - -  NOTE--- - - - - - -  
Not a p p l i c a b l e  i f  a l l  
i noperab le  c o n t r o l  
r od  scram 
accumulators a re  
assoc ia ted  w i t h  f u l l y  
i n s e r t e d  c o n t r o l  
rods.  
. . . . . . . . . . . . . . . . . . . . .  

CONDITION 

Place t h e  r e a c t o r  
mode sw i t ch  i n  t h e  
shutdown p o s i t i o n .  

Immediately 

REQUIRED ACTION COMPLETION TIME 

SURVEILLANCE REQUIREMENTS 

ABWR TS 

SURVEILLANCE 
- - 

SR 3.1.5.1 V e r i f y  each c o n t r o l  r o d  scram accumulator 
pressure i s  > 12.75 MPaG. 

Rev. 0. Design Control Oocument/Tier 2 

FREQUENCY 

7 days 



Rod P a t t e r n  Cont ro l  
3.1.6 

3.1 REACTIVITY CONTROL SYSTEMS 

3.1.6 Rod P a t t e r n  Cont ro l  

LC0 3.1.6 OPERABLE c o n t r o l  rods  s h a l l  comply w i t h  t h e  requi rements o f  
t h e  Ganged Withdrawal Sequence R e s t r i c t i o n s  (GWSR) . 

APPLICABILITY: MODES 1  and 2  w i t h  THERMAL POWER 5 10% RTP. 

(cont inued)  

ABWR TS 

COMPLETION TIME 

8 hours 

8 hours 

. . - . - - . . - 

CONDITION 

A. One o r  more OPERABLE 
c o n t r o l  rods  n o t  i n  
compliance w i t h  GWSR. 

Rev. 0. Design Control DocumentITier 2 

REQUIRED ACTION 

A . l  - - - - - - - - N O T E - - - - - - - - -  
A f f ec ted  c o n t r o l  rods  
may be bypassed i n  
t h e  Rod Ac t i on  and 
P o s i t i o n  I n fo rma t i on  
(RAPI) Subsystem i n  
accordance w i t h  
SR 3.3.5.1.7. 
. . . . . . . . . . . . . . . . . . . . .  

Move associated 
c o n t r o l  rod(s )  t o  
c o r r e c t  p o s i t i o n .  

OR - 
A.2 Declare associated 

c o n t r o l  r od (s )  
inoperab le .  



Rod P a t t e r n  Cont ro l  
3.1.6 

B. Nine o r  more OPERABLE 
c o n t r o l  rods  n o t  i n  
compliance w i t h  GWSR. 

ACTIONS (cont inued)  

B.  1 - - - - - - - -NOTE- - - - - - - - -  
A f f ec ted  c o n t r o l  rods  
may be bypassed i n  
t h e  RAP1 Subsystem i n  
accordance w i t h  
SR 3.3.5.1.7 f o r  
i n s e r t i o n  on ly .  
. . . . . . . . . . . . . . . . . . . . .  

CONDITION REQUIRED ACTION 

Suspend wi thdrawal  o f  
c o n t r o l  rods.  

COMPLETION TIME 

Imned ia te l y  

B.2 Place t h e  r e a c t o r  
mode sw i t ch  i n  t h e  
Shutdown p o s i t i o n .  

1 hour 

SURVEILLANCE REQUIREMENTS 

ABWR TS 

SURVEILLANCE 

SR 3.1.6.1 V e r i f y  a l l  OPERABLE c o n t r o l  rods comply 
w i t h  GWSR. 
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FREQUENCY 

24 hours 



SLC System 
3.1.7 

3.1 REACTIVITY CONTROL SYSTEMS 

3.1.7 Standby L i q u i d  Cont ro l  (SLC) System 

LC0 3.1.7 Two SLC subsystems s h a l l  be OPERABLE. 

APPLICABILITY: MODES 1 and 2. 

ACTIONS 

A. Concentrat ion o f  
boron i n  s o l u t i o n  
n o t  w i t h i n  l i m i t s .  

CONDITION 

A. 1  Restore concen t ra t i on  
o f  boron i n  s o l u t i o n  
t o  w i t h i n  l i m i t s .  

72 hours 

Nu 

REQUIRED ACTION 

10 days f rom 
d i scove rv  o f  

COMPLETION TIME 

f a i l u r e  t o  meet 
t h e  LC0 

B. One SLC subsystem 
inoperab le  f o r  reasons 
o the r  than 
Cond i t ion  A. 

B. 1  Restore SLC subsystem 
t o  OPERABLE s ta tus .  

7  days 

AND - 
10 days f rom 
d iscovery  o f  
f a i l u r e  t o  
meet t h e  LC0 

C. Two SLC subsystems 
inoperab le  f o r  reasons 
o t h e r  than 
Cond i t ion  A. 

C . l  Restore one SLC 
subsystem t o  OPERABLE 
s ta tus .  

8 hours 

D. Required Ac t i on  and 
associated Completion 
Time n o t  met. 

Be i n  MODE 3. 12 hours 

ABWR TS 3.1-19 Rev. 0. Design Control Document/Tier 2 



SLC System 
3.1.7 

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE 

SR 3.1.7.1 V e r i f y  a v a i l a b l e  volume o f  sodiuy 
pentaborate s o l u t i o n  i s  2 23.1 m . 

SR 3 .1 .7 .2  V e r i f y  temperature o f  sodium pentaborate 
s o l u t i o n  i s  w i t h i n  t h e  l i m i t s  o f  

F igure  3.1 .7 -1 .  

SR 3.1.7.3 V e r i f y  t h e  concen t ra t i on  o f  boron i n  
s o l u t i o n  i s  w i t h i n  t h e  l i m i t s  o f  
F igure  3.1.7-1.  

SR 3.1.7.4 V e r i f y  each SLC subsystem manual, power 
operated, and automat ic  va l ve  i n  t h e  f l o w  
pa th  t h a t  i s  n o t  locked, sealed, o r  
o therw ise  secured i n  p o s i t i o n  i s  i n  t h e  
c o r r e c t  p o s i t i o n ,  o r  can be a l i gned  t o  t h e  
c o r r e c t  p o s i t i o n .  

ABWR TS 

FREQUENCY 

24 hours 

24 hours 

31 days 

AND - 

Once w i t h i n  
24 hours a f t e r  
water  o r  boron 
i s  added t o  
s o l u t i o n  

AND - 
Once w i t h i n  
24 hours a f t e r  
s o l u t i o n  
temperature i s  
r e s t o r e d  w i t h i n  
t h e  l i m i t s  o f  
F igure  
3.1 .7 -1  

31 days 

(cont inued)  
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SLC System 
3 .1 .7  

SURVEILLANCE REQUIREMENTS (cont inued)  

SURVEILLANCE 

SR 3.1.7.5 V e r i f y  e t c h  pump develops a f l o w  r a t e  
2 11.4 m / h  a t  a d ischarge pressure 
2 8.43 MPaG. 

SR 3.1.7.6 V e r i f y  one complete c y c l e  o f  each motor 
operated va lve .  

SR 3.1.7.7 V e r i f y  f l o w  through one SLC subsystem f rom 
pump i n t o  r e a c t o r  pressure vessel .  

SR 3 .1 .7 .8  V e r i f y  t h a t  simultaneous ~ p e r a t i o n ~ o f  bo th  
pumps develop a f l o w  r a t e  2 22.7 m /h 
a t  a pressure > 8.43 MPaG. 

FREQUENCY 

92 days 

92 days 

18 months on a 
STAGGERED TEST 
BASIS 

18 months 
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SLC System 
3.1.7 

5 10 15 25 30 

TANK CONCENTRATION (%by weight) 

FIGURE 3.1.7-1 (Page 1 of 1) 

Sodium Pentaborate Solution Temperature / Concentration Requirements 
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APLHGR 
3.2.1 

3.2 POWER DISTRIBUTION LIMITS 

3.2.1 AVERAGE PLANAR LINEAR HEAT GENERATION RATE (APLHGR) 

LC0 3.2.1 A l l  APLHGRs s h a l l  be l e s s  than  o r  equal t o  t h e  l i m i t s  
s p e c i f i e d  i n  t h e  COLR. 

APPLICABILITY: THERMAL POWER t 25% RTP. 

ACTIONS 

l i m i t s .  w i t h i n  l i m i t s .  

13. Required Ac t i on  and 
assoc ia ted  Completion t o  < 25% RTP. 
Time n o t  met. 

SURVEILLANCE REQUIREMENTS 

SR 3.2.1.1 V e r i f y  a l l  APLHGRs are  l e s s  than  o r  equal 
t o  t h e  l i m i t s  s p e c i f i e d  i n  t h e  COLR. 12 hours a f t e r  
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MCPR 
3 . 2 . 2  

3 . 2  POWER DISTRIBUTION LIMITS 

3 . 2 . 2  MINIMUM CRITICAL POWER RATIO (MCPR) 

LC0 3 . 2 . 2  A l l  MCPRs s h a l l  be g r e a t e r  than  o r  equal t o  t h e  MCPR 
ope ra t i ng  l i m i t s  s p e c i f i e d  i n  t h e  COLR. 

APPLICABILITY: THERMAL POWER > 25% RTP. 

ACTIONS 

A. Any MCPR n o t  w i t h i n  Restore MCPR(s) t o  
l i m i t s .  w i t h i n  l i m i t s .  

B. Required Ac t i on  and Reduce THERMAL POWER 
assoc ia ted  Completion t o  < 25% RTP. 
Time n o t  met. 

SR 3 . 2 . 2 . 1  V e r i f y  a l l  MCPRs are g r e a t e r  than o r  equal 
t o  t h e  l i m i t s  s p e c i f i e d  i n  t h e  COLR. 

SURVEILLANCE REQUIREMENTS 

Once w i t h i n  
12 hours a f t e r  
t 25% RTP 

SURVEILLANCE 

AND - 

FREQUENCY 

24 hours 
t h e r e a f t e r  
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LHGR (Non-GE Fuel )  
3.2.3 

3.2 POWER DISTRIBUTION LIMITS 

3.2.3 LINEAR HEAT GENERATION RATE (LHGR) (Non-GE Fuel )  

LC0 3.2.3 A l l  LHGRs s h a l l  be l e s s  than  o r  equal t o  t h e  l i m i t s  
s p e c i f i e d  i n  t h e  COLR. 

APPLICABILITY: THERMAL POWER 2 25% RTP. 

ACTIONS 

A. Any LHGR n o t  w i t h i n  Restore LHGR(s) t o  
l i m i t s .  w i t h i n  l i m i t s .  

B. Required Ac t i on  and 
assoc ia ted  Completion t o  < 25% RTP. 
Time n o t  met. 

SURVEILLANCE REOUIREMENTS 

SURVEILLANCE 

24 hours 
t h e r e a f t e r  

FREQUENCY 

SR 3.2.3.1 V e r i f y  a l l  LHGRs are  l e s s  than  o r  equal t o  
t h e  l i m i t s  s p e c i f i e d  i n  t h e  COLR. 

ABWR TS 

Once w i t h i n  
12 hours a f t e r  
2 25% RTP 
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SSLC Sensor I ns t rumen ta t i on  
3.3.1.1 

3.3 INSTRUMENTATION 

3.3.1.1 Safe ty  System Logic and Cont ro l  (SSLC) Sensor I ns t rumen ta t i on  

LC0 3.3.1.1 The SSLC ins t rumen ta t i on  f o r  each Func t ion  i n  
Table 3.3.1.1-1 s h a l l  be OPERABLE. 

APPLICABILITY: According t o  Table 3.3.1.1-1. 

ACTIONS 

NOTE 
Separate Cond i t ion  e n t r y  i s  a l lowed f o r  each channel. 

ABWR TS 3.3-1 Rev. 1. Design Control OocumentlTier 2 

COMPLETION TIME 

6 hours 

6 hours 

6 hours 

(cont inued) 

CONDITION 

A.  One o r  more Funct ions 
w i t h  one r e q u i r e d  
SENSOR CHANNEL 
inoperab le .  

REQUIRED ACTION 

A . l  Place SENSOR CHANNEL i n  
t r i p .  

- OR 

A.2.1.1 NOTE 
App l ies  o n l y  t o  
Funct ions 3 through 
33. 

Place a f f e c t e d  
d i v i s i o n  i n  d i v i s i o n  
o f  sensors bypass 

OR - 
A.2.1.2 NOTE 

App l ies  o n l y  t o  
Funct ions 1 & 2. 

Place channel i n  
bypass a t  Neutron 
Mon i to r i ng  System. 

AND - 



SSLC Sensor I ns t rumen ta t i on  
3.3.1.1 

ACTIONS (con t inued)  

(con t inued)  

Rev. 1. Design Control Document/Tier 2 

COMPLETION TIME 

30 days 

30 days 

CONDITION 

A. Continued 

REQUIRED ACTION 

A.2.2.1 Restore r e q u i r e d  
channel t o  OPERABLE 
s t a t u s .  

OR - 

A.2.2.2 NOTE 
1. Remove d i v i s i o n  of 

sensors bypass o r  
NMS channel bypass 
a f t e r  p l a c i n g  
channel i n  t r i p .  

2. D i v i s i o n  o f  sensor 
bypass o r  NMS 
bypass i s  a l lowed 
f o r  [6 ]  hours f o r  
r e s t o r i n g  channel 
t o  OPERABLE 
s ta tus .  

3. SENSOR CHANNEL(s) 
may be considered 
t o  remain i n  a 
t r i p p e d  c o n d i t i o n  
when a d i v i s i o n  
c o n t a i n i n g  t r i p p e d  
channel (s)  i s  
p laced i n  d i v i s i o n  
o f  sensors bypass 
due t o  subsequent 
e n t r i e s  i n t o  t h i s  
c o n d i t i o n .  

Place channel i n  
t r i p .  



SSLC Sensor I ns t rumen ta t i on  
3.3.1.1 

ACTIONS (con t inued)  

(con t inued)  

CONDITION 

0 .  One o r  more Funct ions 
w i t h  two r e q u i r e d  
SENSOR CHANNELS 
inoperab le .  

C .  One o r  more 
Funct ions w i t h  t h ree  
r e q u i r e d  SENSOR 
CHANNELS inoperab le .  

ABWR TS 
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REQUIRED ACTION 

0 . 1  Place one channel i n  
t r i p  

- AND 

8.2.1 NOTE 
App l ies  o n l y  t o  
Funct ions 3  through 
33. 

Place t h e  o t h e r  
a f f e c t e d  d i v i s i o n  i n  
d i v i s i o n  o f  sensors 
bypass. 

OR 

8.2.2 NOTE 
App l ies  o n l y  t o  
Funct ions 1 & 2 .  

Place t h e  o t h e r  
a f f e c t e d  channel i n  
bypass. 

AND - 

8.3 Restore a t  l e a s t  one 
requ i red  channel t o  
OPERABLE s t a t u s .  

C .  1  Place one channel i n  
t r i p .  

AND 
C.2 Restore a t  l e a s t  one 

requ i red  channel t o  
OPERABLE s ta tus .  

COMPLETION TIME 

3  hours 

6 hours 

6 hours 

30 days 

Immediately 

6 hours 



SSLC Sensor I ns t rumen ta t i on  
3.3.1.1 

ACTIONS (cont inued)  

(cont inued)  

CONDITION 

D. One o r  more Funct ions 
w i t h  f o u r  r e q u i r e d  
SENSOR CHANNELS 
inoperab le .  

E. Required A c t i o n  and 
assoc ia ted  Completion 
Time o f  Cond i t i on  A, 
B, C o r  D n o t  met. 

F. As r e q u i r e d  by 
Required Ac t i on  E . l  
and re fe renced i n  
Table 3.3.1.1-1. 

G. As r e q u i r e d  by 
Required A c t i o n  E . l  
and re fe renced i n  
Table 3.3.1.1-1. 

H. As r e q u i r e d  by 
Required Ac t i on  E . l  
and re fe renced i n  
Table 3.3.1.1-1. 

I. As requ i red  by 
Required Ac t i on  E . l  
and re fe renced i n  
Table 3.3.1.1-1. 

J. As r e q u i r e d  by 
Required Ac t i on  E . l  
and re fe renced i n  
Table 3.3.1.1-1. 
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REQUIRED ACTION 

0.1 Place one channel i n  
t r i p .  

!W 

D.2 Restore a t  l e a s t  one 
requ i red  channel t o  
OPERABLE s ta tus .  

E . l  En te r  t h e  Cond i t i on  
re fe renced i n  
Table 3.3.1.1-1 f o r  t h e  
Funct ion.  

F. 1  Reduce THERMAL POWER t o  
below t h e  l e v e l  l i s t e d  i n  
Table 3.3.1.1-1 f o r  t h e  
Funct ion.  

G . l  Be i n  MODE 2. 

H . l  Be i n  MODE 3. 

1.1 I n i t i a t e  a c t i o n  t o  i n s e r t  
a l l  i n s e r t a b l e  c o n t r o l  
rods i n  core  c e l l s  
con ta in i ng  one o r  more 
f u e l  assembl i es . 

J . l  I n i t i a t e  a c t i o n  t o  p l ace  
t h e  r e a c t o r  power/ f l  ow 
r e l a t i o n s h i p  ou t s i de  o f  
t h e  reg ion  o f  
a p p l i c a b i l i t y  shown i n  
F igu re  3.3.1.1-1. 

COMPLETION TIME 

Immediately 

1 hour  

I m e d i  a t e l y  

4 hours 

6 hours 

12 hours 

Immediately 

Immediately 



SSLC Sensor I ns t rumen ta t i on  
3.3.1.1 

ACTIONS (cont inued) 

ABWR TS 

CONDITION 

K. As requ i red  by 
Required Ac t i on  E . l  
and re fe renced i n  
Table 3.3.1.1-1. 

L .  As r e q u i r e d  by  
Required A c t i o n  E . l  
and re fe renced i n  
Table 3.3.1.1-1.  

M. As r e q u i r e d  by 
Required Ac t i on  E . l  
and re fe renced i n  
Table 3.3.1.1-1. 

(cont inued) 
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REQUIRED ACTION 

K.1 I s o l a t e  t h e  a f f e c t e d  
p e n e t r a t i o n  f l o w  
pa th (s ) .  

L.l I s o l a t e  t h e  a f f e c t e d  
pene t ra t i on  f l o w  
path(s )  . 

OR - 

L.2.1 Suspend CORE 
ALTERATIONS. 

AND - 
L.2.2 NOTE 

App l ies  o n l y  t o  
Func t ion  24. 

Suspend movement o f  
i r r a d i a t e d  f u e l  
assemblies i n  t h e  
containment. 

w 
L.2.3 I n i t i a t e  a c t i o n  t o  

suspend opera t ions  
w i t h  a p o t e n t i a l  f o r  
d r a i n i n g  t h e  r e a c t o r  
vessel .  

NOTE 
Only app l i cab le  i f  R C I C  
and/or HPCF pump s u c t i o n  i s  
n o t  a l i gned  t o  t h e  
suppression poo l .  

M . l  A l i g n  R C I C  and HPCF 
suc t i on  t o  t h e  
suppression poo l .  

COMPLETION TIME 

1 hour 

Immediately 

Immediately 

Immediately 

Immediately 

1 hour f rom 
d i scove ry  o f  
l o s s  o f  t r a n s f e r  
c a p a b i l i t y .  



SSLC Sensor I ns t rumen ta t i on  
3.3.1.1 

ACTIONS (cont inued)  

N. As r e q u i r e d  by 
Required A c t i o n  E . l  
and re fe renced i n  
Table 3.3.1.1-1. 

CONDITION 

N. 1 Declare supported 
f ea tu re (s )  inoperab le .  

1 hour  

REQUIRED ACTION 

0. Required A c t i o n  and 
assoc ia ted  Complet ion 
Time o f  Cond i t i on  M. l  
n o t  met. 

COMPLETION TIME 

0.1 Dec la re  suppor ted 
f ea tu re (s )  inoperab le .  

Immediately 

P. As r e q u i r e d  by 
Required A c t i o n  E . l  
and re fe renced i n  
Table 3.3.1.1-1. 

P . l  Be i n  MODE 3. 

w 
P.2 Be i n  MODE 4. 

12 hours 

36 hours 

Q As r e q u i r e d  by 
Required A c t i o n  E . l  
and re fe renced i n  
Table 3.3.1.1-1. 

9 .1 I s o l a t e  t h e  assoc ia ted  
p e n e t r a t i o n  f l o w  p a t h ( s )  

OR - 
9.2.1 Be i n  MODE 3.  

AND - 
9.2.2 Be i n  MODE 4. 

12 hours 

12 hours 

36 hours. 

R. Required A c t i o n  and 
assoc ia ted  Complet ion 
Time o f  Cond i t i on  K . l  
n o t  met. 

ABWR TS 

R . l  Be i n  MODE 3. 

AND - 
R.2 Be i n  MODE 4. 

12 hours 

36 hours 
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SSLC Sensor I ns t rumen ta t i on  
3.3.1.1 

SURVEILLANCE REQUIREMENTS 

NOTE 
Refer  t o  Table 3.3.1.1-1 t o  determine which SRs apply  f o r  each SSLC Sensor 
I ns t rumen ta t i on  Funct ion 

SURVEILLANCE FREQUENCY 

SR 3.3.1.1.1 Perform SENSOR CHANNEL CHECK. I l2 hours 

SR 3.3.1.1.2 NOTE 
Only r e q u i r e d  t o  be met w i t h  THERMAL POWER 
t 25% RTP. 

V e r i f y  t h e  abso lu te  d i f f e r e n c e  between t h e  
average power range mon i to r  (APRM) 
channels and t h e  c a l c u l a t e d  power i s  

2% RTP 

SR 3.3.1.1.3 NOTE 
Not r e q u i r e d  t o  be performed when e n t e r i n g  
MODE 2 f rom MODE 1 u n t i l  12 hours a f t e r  
e n t e r i n g  MODE 2. 

Perform DIVISION FUNCTIONAL TEST. 

SR 3.3.1.1.4 Perform DIVISION FUNCTIONAL TEST. I [321 days 

SR 3.3.1.1.5 Perform DIVISION FUNCTIONAL TEST [92] days 

SR 3.3.1.1.6 Perform CHANNEL FUNCTIONAL TEST [92] days 

ABWR TS 

(cont inued)  
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SSLC Sensor I ns t rumen ta t i on  
3.3.1.1 

SURVEILLANCE REQUIREMENTS (cont inued)  

SR 3.3.1.1.8 NOTE 
1. Required t o  be met w i t h  THERMAL POWER 

5 5% RTP p r i o r  t o  e n t r y  i n t o  MODE 1 
f rom MODE 2. 

SURVEILLANCE 

SR 3.3.1.1.7 C a l i b r a t e  t h e  l o c a l  power range moni tors.  

2. Required t o  be met p r i o r  t o  e n t r y  
i n t o  MODE 2 f rom MODE 1. 

FREQUENCY 

1000 MW.d/t 
average core  
exposure 

SR 3.3.1.1.9 NOTE 
Rad ia t i on  and Neutron de tec to rs  a re  
excluded. 

V e r i f y  t h e  SRNM and APRM channels ove r l ap  
w i t h i n  a t  l e a s t  1/2 decade. 

Perform COMPREHENSIVE FUNCTIONAL TEST. 1 l8 

[ 7 ]  days 

SR 3.3.1.1.10 NOTE 
1. Neutron de tec to rs  a re  excluded. I 
2. SENSOR CHANNEL CALIBRATION s h a l l  

i n c l u d e  c a l i b r a t i o n  o f  a l l  parameters 
used t o  c a l c u l a t e  s e t p o i n t s  (e.g. 
r e c i r c u l a t i o n  f l o w  f o r  TPM s e t p o i n t )  
and a l l  parameters used f o r  t r i p  
f u n c t i o n  bypasses (e.g. Turb ine f i r s t  
stage pressure f o r  TSV c l o s u r e  
bypass). 

Perform SENSOR CHANNEL CALIBRATION. 18 months 

I 

(cont inued)  
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SSLC Sensor I ns t rumen ta t i on  
3.3.1.1 

SURVEILLANCE REQUIREMENTS (cont inued)  

SR 3.3.1.1.12 NOTE 
Neutron de tec to rs  a re  excluded. 

SURVEILLANCE 

SR 3.3 .1 .1 .11  Perform CHANNEL CALIBRATION 

V e r i f y  RPS RESPONSE TIME i s  w i t h i n  l i m i t s .  

FREQUENCY 

18 months 

18 months 

SR 3.3.1.1.14 NOTE 
Neutron d e t e c t o r s  are excluded. 

SR 3.3.1.1.13 V e r i f y  ECCS RESPONSE TIME i s  w i t h i n  
l i m i t s .  

18 months 

ABWR TS 

V e r i f y  ISOLATION RESPONSE TIME i s  w i t h i n  
l i m i t s .  
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SSLC Sensor Instrumentation 
3.3.1.1 

Table 3.3.1.1-1 (Pane 1 of 7) 
SSLC Sensor l ns t  runentat ion  

APPLICABLE 
WODES OR 

OTHER 

COWDITloNS 
REFERENCED 

FRCU 
SPECIFIED REQUIRED REQUIRED SURVEILLANCE ALLWABLE 

CoNDlTloNS CHANNELS ACTIONS REWIREMENTS VALUE FUNCTION 

1. Startup Ranee Neutron Monitors 

la. SRNM Neutron Flux-High 4 t 1% RTP 

4 t 1% RTP 

lb. SRNM Neutron FLUX-Short 
Period 

4 t l  
Seconds 

lc .  SRNM ATYS Permissive 4 t I RTP 
for L 
t I min 

2. Average Pouer Range Monitors 

2a. APRM Neutron FLUX- High, 
Setdoun 

H SR 3.3.1.1.1 4 t 1% RTP 

2b. APRM Sirrulated TheruaL 
Parer-High, FLou Biased 

c SR 3.3.1.1.1 r t  Y* I %  
SR 3.3.1.1.2 RTP 
SR 3.3.1.1.5 a d  
SR 3.3.1.1.7 4 t 1% 
SR 3.3.1.1.9 RIP 
SR 3.3.1.1.10 
SR 3.3.1.1.12 

2c. APRM Fixed Neutron 
Flux - High 

2d. APRM-lnop 

2e. Rapid Core Flou Decrease 

1.2 4 

2[801% RTP 4 

(Continued) 
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SSLC Sensor Instrumentat ion 
3 . 3 . 1 . 1  

Table 3.3.1.1-1 (Page 2 of 7) 
SSLC Sensor 1 nstruncntatian 

APPLICABLE CONDlTlONS 
IKX)ES OR REFERENCED 

OTHER FRON 
SPECIFIED REWIRED REWIRED SURVEILLANCE ALLWABLE 

FUNCTION CDNDlTlONS CHANNELS ACTIONS REWIREMENTS VALUE 

2f .  Osci l la t ion Parer Range Per Figure 4 J SR 3.3.1.1.1 See 
Monitor. 3.3.1.1-1 SR 3.3.1.1.5 footnote 

SR 3.3.1.1.9 (C)  
SR 3.3.1.1.10 
SR 3.3.1.1.12 

2g. APRM ATWS ADS Permlssive 1-2 4 H SR 3.3.1.1.5 d  I I RTP 
SR 3.3.1.1.9 for  2 

1  I min 

3. Reactor Vessel Stem Dane 
Pressure - High 

3a. RPS Tr ip  I n i t i a t i o n  1.2 4 H SR 3.3.1.1.1 d l  I 
SR 3.3.1.1.5 MPaG 
SR 3.3.1.1.9 
SR 3.3.1.1.10 
SR 3.3.1.1.12 

3b. Iso la t ion I n i t i a t i o n  

3c. SLCS and FWRB I n i t i a t i o n  1.2 4 G SR 3.3.1.1.1 d l  I 
SR 3.3.1.1.6 Wac 
SR 3.3.1.1.11 

4. Reactor Stem Dane Pressure- Lou 1.2.3 4 
( In jec t ion Permissive) 

5. Reactor Vessel Water Level - 1.2.3 4 
High, Level 8 

4(e),5(e) 

6. Reactor Vessel Water Level -Lou, 
Level 3 

6a. RPS Tr ip  In i t i a t i on .  1.2 4 

6b. Iso la t ion In i t i a t i on .  1.2.3 4 

H SR 3.3.1.1.1 2 1  l c m  
SR 3.3.1.1.5 
SR 3.3.1.1.9 
SR 3.3.1.1.10 
SR 3.3.1.1.12 

(Continued) 
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SSLC Senscr Instrumentation 
3.3 .1 .1  

Table 3.3.1.1-1 (Page 3 of 7) 
SSLC Slnsor lnsrtusntrtion 

-- 

APPLICABLE COYOI 1 1011s 
1YI)ES OR REWREYCU) 

OTHER FROM 
SPEC1 f ILO REWIRED REQUIRED SURVEILUNCE ALLWABLE 

FWCT 10w C#IDI TIOYS CMYMELS ACT IOnS REQUIREPEWS VALE 

7. Reactor Vessel Uater Level-Lou, 
L w . ~  2 

?a. €SF In i t i a t ion  

7b. I s o l a t i m  In i t ia t ion.  

?c. SLCS and FUR8 In i t l a t i an  1.2 4 

8. Reactor Vessel Water Level -Lou. 
Leuel 1.5 

80. ESF I n i t i a t ~ o n .  1,2,3, 4 

4(e),5(e' 

9 ,  Reactor Vesset Water Lwet-Lw, 
Level 1 

98. ADS A, CAMS A, LPFL A 4 1,2.3, C 
LPfL C Initiation 

'C.), 5ce) 

Ob. 19s  6 ,  D ~ r r d  Generator, 1,2,3, 4 
RW, B, 8 LPFL B 
In i t i a t ion  L(e), S(e) 

ABWR TS 
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SSLC Sensor Instrumentation 
3.3.1.1 

Table 3.3.1.1-1 (Page 4 o f  7) 
SSLC Sensor Ins t runen ta t ion  

APPLICABLE 
MmEs OR 

OTHER 
SPECIFIED REWIRED REQUIRED SURVEILLANCE ALLWABLE 
CONDITIONS CHANNELS ACTIONS REWlREllENTS VALUE FUNCTION 

9s. I s o l a t i o n  I n i t i a t i o n  1.2.3. 4 

10. Main S t e m  I s o l a t i o n  
Valve- Closure 

r t 1% 
c 1 osed 

11. Dryvc l  l Pressure - High 

l l a .  RPS I n i t i a t i o n .  1.2 4 

l l b .  ESF I n i t i a t i o n .  1.2.3 4 5 [ I MPaG 

l l c .  I s o l a t i o n  I n i t i a t i o n .  1.2.3 4 

12. CRD Uater Header Charging 7.2 4 
Pressure-Lou 

5(a) 4 

5 t I MPaG 

13. T u r b i m  Stop Valve-Closure r1401X RTP 4 5 t 1% 
closed 

14. T u r b i m  Control Valve Ll40lX RTP 4 
Fast Closure, T r i p  O i l  
Pressure - Lou 

L t 1 MPaG 
o i  1 

pressure 

15. Main S t e m  T u w l  Radiation-High 

15a. RPS T r i p  I n i t i a t i o n  1.2 4 5 t I gray 

r I gray 15b. I s o l a t i o n  I n i t i a t i o n .  1.2.3 4 

(Continued) 
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SSLC Sensor Instrumentation 
3.3.1.1 

Table 3.3.1.1-1 (Page 5 o f  7) 
SSLC Sensor Ins t runen ta t ion  

APPLICABLE CWDlTlOUS 
WOES OR REFERENCED 

OTHER FR(ZI 
SPECIFIED REQUIRED REWIRED SURVEILLANCE ALLWABLE 

FUNCTIDN COUDlTlDNS CHANNELS ACTIONS REWIREMENTS VALUE 

16. Suppression Pool Tenperature-High 

160. RPS I n i t i a t i o n .  

16b. ESF I n i t i a t i o n .  

17. Condensate Storage Tank Level - 1.2.3 4 M SR 3.3.1.1.1 b 1 I cm 
Lou SR 3.3.1.1.5 

,,(e~,~(e) SR 3.3.1.1.9 

18. Suppression Pool Uater l e v e l  - 1.2.3 4 M SR 3.3.1.1.1 d 1 I cm 
High SR 3.3.1.1.5 

,,(e~,~(e) SR 3.3.1.1.9 
SR 3.3.1.1.10 

19. Main Steam Line Pressure-Lou 1 4 G SR 3.3.1.1.1 5 1 I WaG 
SR 3.3.1.1.5 
SR 3.3.1.1.9 
SR 3.5.1.1.10 

20. Main Steam L ine  F lou -H igh  1.2.3 4 per 
MSL 

21. Condenser Vacuun - Lou 1, zed) 4 

3(d) 

22. Main Steam T u m l  
T-rature - High 

23. Main Turbine Area Temparature- 1.2.3 4 
High 

24a. Reactor B u i l d i n g  Area Exhaust A i r  1.2.3 4 
Radiat ion-High 

SR 3.3.1.1.14 

Q SR 3.3.1.1.1 L 1 I MPaG 
SR 3.3.1.1.5 
SR 3.3.1.1.9 
SR 3.3.1.1.10 

Q SR 3.3.1.1.1 J ( 1  'C 
SR 3.3.1.1.5 
SR 3.3.1.1.9 
SR 3.3.1.1.10 

Q SR 3.3.1.1.1 J I I ' C  
SR 3.3.1.1.5 
SR 3.3.1.1.9 
SR 3.3.1.1.10 

K SR 3.3.1.1.1 5 1 I gray 
SR 3.3.1.1.5 

ABWR TS 
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SSLC Sensor Instrumentation 
3.3.1.1 

Table 3.3.1.1-1 (Page b of 7) 
SSLC Sensor Instrunentation 

APPLICABLE CONDITIONS 
MOOES OR REFERENCED 

OTHER FROn 
SPECIFIED REQUIRED REWIRED SURVElLLANCE ALLOUABLE 

FUNCTION CONDITIOWS CHANNELS ACTIONS REPUIREMENTS VALUE 

24.b Fuel Handling Area Exhaust A i r  1,2,3 4 K SR 3.3.1.1.1 5 1 I gray 
Rediation-High SR 3.3.1.1.5 

(f),(9) 4 L SR 3.3.1.1.1 
SR 3.3.1.1.5 
SR 3.3.1.1.9 
SR 3.3.1.1.10 
SR 3.3.1.1.14 

SR 3.3.1.1.1 
SR 3.3.1.1.5 
SR 3.3.1.1.9 
SR 3.3.1.1.10 

SR 3.3.1.1.1 5 [ I WPaG 
SR 3.3.1.1.5 
SR 3.3.1.1.9 
SR 3.3.1.1.10 

SR 3.3.1.1.1 5 1 1  "C 
SR 3.3.1.1.5 
SR 3.3.1.1.9 
SR 3.3.1.1.10 

25. RCIC Steam Line F l o u -  High 

26. RClC Steam Supply Line 
Pressure - Lou 

27. RCIC Equipment Area Tenperature - 1.2.3 4 K 
High 

28. RHR Area Temperatures-High 2,s 4 each K 
RHR area 

29. CUU D i f f e ren t i a l  Flow-High 

30. CUM Regenerative Heat Exchanger 1,2.3 4 
Area Tenperature - High 

31. CW non-regenerative Heat 3 2 ~ 3  4 
Exchanger Area Tenperature- High 

32. CUU Equipment Area 
Tenperature - High 

33. RCU/RSU Heat Exchanger Room Water (h) 4 each 
Level- High RCW/RSU 

nx R O ~  

SR 3.3.1.1.1 5 1 1  
SR 3.3.1.1.5 Liters/min 
sR 3.3.1.1.9 f o r  <= [ ] 
SR 3.3.1.1.10 SCcads 

ABWR TS 
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SSLC Sensor Instrumentation 
3.3.1.1 

Table 3.3.1.1-1 (Page 7 of 7) 
SSLC Sensor l n s t r m n t a t i m  

(a) Uith any control rod uithdraun f r m  a core c e l l  containing one or more fuel  assnbl ies. 

(b) Tr ip  autanntically bypassed u i t h i n  each SRNM and not required t o  be OPERABLE at  reactor pwer levels 
~10.00011% RTP. 

(c) 1. Yeutrm f lux  osci l lat ions u i t h i n  any OPRM c e l l  have a period betuetn 11.151 seconds and 13.351 
seconds that persists for 1101 cycles u i t h  a peak to  peak anplitude of that i s  1101% of point or 
greater. 

2. Yeutrm f lux  osci l lat ions u i t h i n  any OPRM c e l l  that have a p r i o d  betueen 10.311 and 12.21 seconds 
becone larger than 1301% of point u i t h i n  131 periods or osci l lat ions with the specified period 
rawe  that are greater than 110.W of point grow by 1301% of point u i t h i n  131 cycles. 

(d) Uith any Turbine Stop Valve rot f u l l y  closed. 

( e l  When associated features are required to  be operable. 

( f )  During CORE ALTERATIONS or operations u i t h  a potential for draining the reactor vessel. 

(g) During movement of i r radiated fuel assemblies i n  the secondary con ta imn t .  

(h) Uhen RSU pnps are required to  be OPERABLE or i n  operation. 
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SSLC Sensor Instrumentation 
3.3.1.1 

o l o  m 30 40 so so 70 70 90 roo 

CORE FLOW - % 

FIGURE 3.3.1 . l -1:  Oscillation Power Range Function Conditions of Operability 
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RPS and MSIV Ac tua t i on  
3.3.1.2 

3.3 INSTRUMENTATION 

3.3.1.2 Reactor P r o t e c t i o n  System (RPS) and Main Steam I s o l a t i o n  
Valve (MSIV) Ac tua t i on  

LC0 3.3.1.2 The RPS and MSIV Ac tua t i on  Funct ions i n  Table 3.3.1.2-1 
s h a l l  be OPERABLE. 

APPLICABILITY: Accord ing t o  Table 3.3.1.2-1. 

NOTE 
Separate c o n d i t i o n  e n t r y  i s  a l lowed f o r  each channel.  

ACTIONS 

I 

( con t inued)  

CONDITION 

A. One o r  more Funct ions 
w i t h  one channel 
inoperab le .  

Rev. 1. Design Control DocumentITier 2 

REQUIRED ACTION 

NOTE 
Only a p p l i c a b l e  t o  Funct ions 
l a ,  2a, and 5. 

A.1 Place a f f e c t e d  d i v i s i o n  
i n  t r i p .  

OR - 

A.2.1 Place a f f e c t e d  
d i v i s i o n  i n  TLU l o g i c  
ou tpu t  bypass. 

A.2.2.1 Restore r e q u i r e d  
channel ( s )  t o  
OPERABLE s t a t u s  

OR - 
A.2.2.2 Place a f f e c t e d  

d i v i s i o n  i n  t r i p .  

COMPLETION TIME 

6 hours 

6 hours 

30 days 

30 days 



RPS and MSIV Ac tua t i on  
3.3.1.2 

B. One o r  more Funct ions 
w i t h  two channels 
inoperable.  

ACTIONS (cont inued)  

NOTE 
Only a p p l i c a b l e  t o  Funct ions 
l a ,  2a, and 5. 

CONDITION 

B . l  Place one a f f e c t e d  
d i v i s i o n  i n  t r i p .  

AND - 

REQUIRED ACTION 

8.2 Place t h e  o t h e r  
a f f e c t e d  d i v i s i o n  i n  
TLU l o g i c  ou tpu t  
bypass. 

COMPLETION TIME 

AND - 

8.3 Restore a t  l e a s t  one 
inoperab le  channel t o  
OPERABLE s ta tus .  

3 hours 

6 hours 

30 days 

C .  One o r  more Func t ions  
w i t h  t h r e e  channels 
inoperab le .  

D. One o r  more Funct ions 
w i t h  f o u r  channels 
inoperab le .  

NOTE 
Only app l i cab le  t o  Funct ions 
l a ,  2a, and 5. 

C . l  Place one a f f e c t e d  
d i v i s i o n  i n  t r i p .  

AND - 

C . 2  Restore a t  l e a s t  one 
inoperab le  channel t o  
OPERABLE s t a t u s  

NOTE 
Only appl i c a b l e  t o  Funct ions 
l a ,  2a, and 5. 

D.l Place one a f f e c t e d  
d i v i s i o n  i n  t r i p .  

AND - 

0.2 Restore a t  l e a s t  one 
inoperab le  channel t o  
OPERABLE s t a t u s  

Immediately 

6 hours 

Immediate ly  

1 hour 

(con t inued)  
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RPS and MSIV Ac tua t i on  
3.3.1.2 

E. One o r  more Funct ions 
w i t h  one OUTPUT 
CHANNEL inoperable.  

ACTIONS (cont inued)  

NOTE 
Only app l i cab le  t o  Funct ions 
1.b and 2.b. 

E. 1 P i  ace inoperab le  
channel i n  t r i p  

COMPLETION TIME CONDITION 

6 hours 

REQUIRED ACTION 

F. One o r  more Funct ions 
w i t h  two OUTPUT 
CHANNELS inoperable.  

NOTE 
Only app l i cab le  t o  Funct ions 
l b  and 2b. 

F. 1 Place one inoperab le  
channel i n  t r i p .  

F.2 Restore a t  l e a s t  one 
inoperab le  channel t o  
OPERABLE s ta tus .  

1 hour  

7 days 

G.  One o r  more Funct ions 
w i t h  t h r e e  o r  more 
OUTPUT CHANNELS 
inoperable.  

H. One o r  more Reactor 
Mode Switch-Shutdown 
P o s i t i o n  channels 
inoperab le .  

I. One RPS manual scram 
channel inoperable.  

NOTE 
Only app l i cab le  t o  Funct ions 
l b  and 2b. 

G . l  Restore a t  l e a s t  two 
channels t o  OPERABLE 
s ta tus .  

H . l  Restore r e q u i r e d  
channel t o  OPERABLE 
s ta tus .  

1.1 Place a f f e c t e d  d i v i s i o n  
i n  t r i p .  

1.2 Restore r e q u i r e d  
channel t o  OPERABLE 
s ta tus .  

1 hour  

1 hour  

1 hour 

30 days 

(cont inued)  
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RPS and MSIV Ac tua t i on  
3 .3 .1 .2  

ACTIONS (cont inued)  

CONDITION 

J. Required Ac t i on  and 
assoc ia ted  Completion 
Time no t  met f o r  
Cond i t ions  A, E, C, 
D, E, F, G, H, o r  I 
i n  MODE 1 o r  2. 

K. Required A c t i o n  and 
assoc ia ted  Complet ion 
Time n o t  met f o r  
Cond i t ions  A, B, C ,  
D, E,  F, G, H, o r  I 
i n  MODE 5 w i t h  any 
c o n t r o l  r od  withdrawn 
i n  a  core c e l l  
c o n t a i n i n g  a t  l e a s t  
one f u e l  assembly. 

REQUIRED ACTION I COMPLETION TIME 
- --- 

NOTE 
Only a p p l i c a b l e  t o  Funct ions 
1, 3 and 4. 

J . l  Be i n  MODE 3. 12 hours 

NOTE 
Only app l i cab le  t o  Funct ions 
1, 3 and 4. 

I 

I K . l  I n i t i a t e  a c t i o n  t o  
i n s e r t  a l l  i n s e r t a b l e  
c o n t r o l  rods i n  core 
c e l l s  con ta in i ng  one o r  
more f u e l  assembl i e s  . 

Required Ac t i on  and 
assoc ia ted  Complet ion 
Time n o t  met f o r  
Cond i t ions  A, E, C, 
D, E,  F o r  G .  

NOTE 
Only a p p l i c a b l e  t o  Func t ions  
2 and 5. 

L . l  I s o l a t e  t h e  associated 
pene t ra t i on  f l o w  
pa th (s ) .  

OR - 

12 hours 

I L.2 .1  Be i n  MODE 3. 12 hours 

I L.2.2 Be i n  MODE 4. 1 36 hours 

ABWR TS Rev. 1. Design Control DocumentITier 2 



RPS a n d  MSIV A c t u a t i o n  
3.3.1.2 

SURVEILLANCE REQUIREMENTS 

NOTE 
R e f e r  t o  T a b l e  3 .3 .1 .2 -1  t o  d e t e r m i n e  w h i c h  SRs a p p l y  f o r  e a c h  RPS a n d  MSIV 
A c t u a t i o n  F u n c t i o n .  

SURVEILLANCE I FREQUENCY 

SR 3 .3 .1 .2 .1  P e r f o r m  CHANNEL FUNCTIONAL TEST 

I 
-- 

SR 3.3.1.2.5 P e r f o r m  OUTPUT CHANNEL FUNCTIONAL TEST. 18 m o n t h s  

SR 3.3.1.2.2 P e r f o r m  D I V I S I O N  FUNCTIONAL TEST. 

SR 3 .3 .1 .2 .3  P e r f o r m  CHANNEL FUNCTIONAL TEST. 

SR 3.3 .1 .2 .4  P e r f o r m  COMPREHENSIVE FUNCTIONAL TEST. 

[92] d a y s  

[92] d a y s  

18 m o n t h s  

SR 3 .3 .1 .2 .6  V e r i f y  RPS RESPONSE TIME i s  w i t h i n  l i m i t s .  

ABWR TS 

18 m o n t h s  

SR 3.3.1.2.7 V e r i f y  ISOLATION RESPONSE TIME i s  w i t h i n  
1 i m i t s  

3.3-22 Rev. 0. Design Control DocumentITier 2 

18 m o n t h s  



RPS and MSIV Ac tua t i on  
3.3.1.2 

Table 3.3.1.2-1 (Page 1 of  1) 
RPS a d  MSlV Actuat ion 

FUNCTION 

.. ~ 

lMOES OR OTHER 
SPECIFIED REWIRED SURVEILLANCE 
CM(DIT1CUS CHANNELS REWIREMEYTS 

1. RPS Actuation. 

a. LOGIC CHANNELs 

b. OUTPUT CHANNELs 

2. MSlVS and MSL D r a i n  Valves Actuation. 

a. LMilC CHANNELs 

b. OUTPUT CHANNELs 

3. Mama1 RPS Scram. 

4. Reactor Mode Switch-Shutdown Posi t ion.  1, 2, 5(8) 2 SR 3.3.1.2.4 

5. Manual MSlV Actuation. 

(a) U i t h  any c o n t r o l  rod  u i thdraun i n  a core c e l l  conta in ing a t  least  one f u e l  assarbly. 
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SLC and FWRB Ac tua t i on  
3.3.1.3 

3.3 INSTRUMENTATION 

3.3.1.3 Standby L i q u i d  Cont ro l  (SLC) and Feedwater Runback (FWRB) 
Ac tua t i on  

LC0 3.3.1.3 The SLC and FWRB Ac tua t i on  Funct ions i n  Table 3.3.1.3-1 
s h a l l  be OPERABLE. 

APPLICABILITY: MODES 1 and 2 .  

..-, .. 
Separate c o n d i t i o n  e n t r y  i s  a l lowed f o r  each channel. 

ACTIONS 

A. One o r  more Funct ions 
w i t h  one LOGIC 

OR - 
A . l  Place a f f e c t e d  

One d i v i s i o n  w i t h  one d i v i s i o n  i n  ATWS l o g i c  
o r  two manual ARI ou tpu t  bypass. 
channel s  inoperab le .  

B. One o r  more Funct ions 
w i t h  two LOGIC 

B.l  Place one a f f e c t e d  
Two d i v i s i o n s  w i t h  d i v i s i o n  i n  ATWS l o g i c  
one o r  more manual ou tpu t  bypass. 
ARI channels 
inoperable.  

ABWR TS 

(cont inued)  
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SLC and FWRB Ac tua t i on  
3.3.1.3 

C.  One o r  more Funct ions 
w i t h  one OUTPUT 
CHANNEL inoperab le .  

ACTIONS (cont inued)  

D. One o r  more Funct ions 
w i t h  two OUTPUT 
CHANNELS inoperab le .  

NOTE 
Only app l i cab le  t o  Funct ions 
1.b and 2.b. 

COMPLETION TIME CONDITION 

C . l  Restore channel t o  I OPERABLE s ta tus .  I I0 days 

REQUIRED ACTION 

- - 

NOTE 
Only a p p l i c a b l e  t o  Func t ions  
1.b and 2.b. 

D.1 Restore a t  l e a s t  one 
inoperab le  channel t o  
OPERABLE s ta tus .  

7 days 

E. R e q u i r e d A c t i o n a n d  
assoc ia ted  Completion 
Time n o t  met f o r  
Cond i t ions  A, B, C, 
o r  D. 

One o r  more Funct ions 
w i t h  t h r e e  o r  more 
LOGIC CHANNELS o r  
OUTPUT CHANNELS 
inoperab le .  

Three o r  more 
d i v i s i o n s  w i t h  one o r  
more manual ARI 
channels inoperab le  

E. 1  Declare SLC system 
inoperab le .  

1  hour  
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SLC and FWRB A c t u a t i o n  
3 . 3 . 1 . 3  

SURVEILLANCE REQUIREMENTS 

~ - 

R e f e r  t o  T a b l e  3 . 3 . 1 . 3 - 1  t o  de te rmine  which SRs a p p l y  f o r  each f u n c t i o n .  

SURVEILLANCE I FREQUENCY 

SR 3 . 3 . 1 . 3 . 1  Per fo rm D IV IS ION FUNCTIONAL TEST. 

SR 3 . 3 . 1 . 3 . 2  Per fo rm LOGIC SYSTEM FUNCTIONAL TEST. 

SR 3 . 3 . 1 . 3 . 3  Per fo rm OUTPUT CHANNEL FUNCTIONAL TEST. 
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SLC and FWRB Actuation 
3 . 3 . 1 . 3  

Table 3.3.1.3-1 (Page 1 of 1) 
SLC and FURB Actuation 

REWIRED SURVEILLANCE 
FUNCTION CHANNELS REWIREUEYTS 

1. SLC Actuation. 

a. LOGIC CHANNELS 

2. FUR0 Actuation 

a. LOGIC CHANNELS 

b. WTPUT CHANNELS 

3. Manual ATUS-ARIISLCS I n i t i a t i o n  Zldivision SR 3.3.1.3.1 
SR 3.3.1.3.2 
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ESF Ac tua t i on  I ns t rumen ta t i on  
3.3.1.4 

3.3 INSTRUMENTATION 

3.3.1.4 ESF Ac tua t i on  I ns t rumen ta t i on  

LC0 3.3.1.4 The ESF Ac tua t i on  Ins t rumenta t ion  f o r  each Func t ion  i n  Table 
3.3.1.4-1 s h a l l  be OPERABLE. 

APPLICABILITY: According t o  Table 3.3.1.4-1. 

ACTIONS 

NOTE 
Separate Cond i t i on  e n t r y  i s  a l lowed f o r  each channel.  

ABWR TS 

CONDITION 

A. One o r  more Funct ions 
w i t h  one o r  more 
channels inoperab le .  

0. One o r  more Funct ions 
w i t h  one LOGIC 
CHANNEL inoperab le .  

OR - 

One o r  more Funct ions 
w i t h  one manual 
i n i t i a t i o n  channel 
inoperab le .  

C .  One o r  more Funct ions 
w i t h  one SENSOR 
CHANNEL inoperab le  

OR - 

One o r  more Funct ions 
w i t h  two LOGIC 
CHANNELS o r  two 
manual i n i t i a t i o n  
channels inoperab le .  

(con t inued)  

Rev. 1. Design Control Document/Tier 2 

REQUIRED ACTION 

A . l  En te r  t h e  Cond i t ions  
re fe renced i n  Table 
3.3.1.4-1 

0.1 Place associated 
channel i n  bypass. 

AND - 

8.2.1 Restore channel t o  
OPERABLE s ta tus .  

- OR 

8.2.2 V e r i f y  redundant 
f ea tu re (s )  a re  
OPERABLE. 

C . l  Restore a t  l e a s t  one 
requ i red  channel t o  
OPERABLE s t a t u s .  

COMPLETION TIME 

Immediately 

1  hour 

30 days 

30 days 

1  hour 



ESF Ac tua t i on  I ns t rumen ta t i on  
3.3.1.4 

ACTIONS (cont inued) 

CONDITION 

D. One o r  more Funct ions 
w i t h  one o r  more 
OUTPUT CHANNELS 
inoperab le .  

HPCF C manual 
i n i t i a t i o n  channel 
inoperab le .  

E.  One o r  more Funct ions 
w i t h  one inoperab le  

I SENSOR CHANNEL. 

F. One o r  more Funct ions 
w i t h  two manual 
i n i t i a t i o n  channels 
inoperab le .  

G. Required A c t i o n  and 
associated Completion 
Time n o t  met f o r  
Cond i t ion  B, C, D, E,  
o r  F .  

ABWR TS 

REQUIRED ACTION 

D . l  Restore ESF a c t u a t i o n  
c a p a b i l i t y  f o r  t h e  
a f f e c t e d  devices.  

D.2 NOTE 
Th is  Ac t i on  app l i es  
o n l y  t o  Funct ions 10.b, 
12.b, 13.b, and 14.b. 

Actuate associated 
dev i ce (s ) .  

E . l  Restore inoperab le  
channel 

E.  2  Declare associated 
dev ice(s )  inoperab le .  

F . l  Restore a t  l e a s t  one 
channel t o  OPERABLE 
s ta tus .  

G. 1  Declare supported 
fea tu re (s )  inoperab le .  

COMPLETION TIME 

1 hour 

1 hour 

24 hours 

24 hours 

7 days 

1 hour 

(Continued) 
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ACTIONS (cont inued)  

CONDITION 

H. One OUTPUT CHANNEL 
inoperab le  on one o r  
more ADS va lves .  

One o r  more ADS LOGIC 
CHANNELS inoperab le  
i n  one ADS d i v i s i o n .  

One o r  more ADS 
manual i n i t i a t i o n  
channels inoperab le  
i n  one ADS d i v i s i o n .  

One o r  more ATWS 
manual ADS i n h i b i t  
channels inoperab le  
i n  one ADS d i v i s i o n .  

F i v e  r e q u i r e d  ADS 
SENSOR CHANNELS 
inoperab le  i n  one ADS 
d i v i s i o n .  

ESF Ac tua t i on  I ns t rumen ta t i on  
3.3.1.4 

REQUIRED ACTION 

H. l  Restore channel(s) t o  
OPERABLE s ta tus .  

COMPLETION TIME 

7 
one h i g h  pressure 
ECCS subsystem i s  
OPERABLE 

7 days i f  two o r  
more h i g h  
p ressure  ECCS 
subsystems a re  
OPERABLE. 

I I 
(Continued) 
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ACTIONS (cont inued)  

CONDITION 

I. One o r  more SENSOR 
CHANNELS inoperab le  

One o r  more ADS 

inoperab le  

One o r  more ADS LOGIC 
CHANNELS inoperab le  
i n  two ADS d i v i s i o n s .  

One o r  more ADS 
manual i n i t i a t i o n  
channels inoperab le  
i n  two ADS d i v i s i o n s .  

One o r  more ATWS 
manual ADS i n h i b i t  
channels inoperab le  
i n  two ADS d i v i s i o n s .  

Required A c t i o n  and 
assoc ia ted  Complet ion 
Time o f  Cond i t i on  H 
n o t  met. 

- -  - 

J. One o r  two r e q u i r e d  
SENSOR CHANNELS 
inoperab le  i n  one o r  
more ADS d i v i s i o n s .  

ESF Ac tua t i on  I ns t rumen ta t i on  
3.3.1.4 

REQUIRED ACTION 

1.1 Dec la re  assoc ia ted  ESF 
fea tu res  inoperab le .  

J.l Restore r e q u i r e d  
channel (s)  t o  OPERABLE 
s ta tus .  

COMPLETION TIME 

1 hour 

P r i o r  t o  e n t e r i n g  
MODE 2 f o l l o w i n g  
t h e  nex t  MODE 4 
e n t r y  

(Continued) 
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ESF Ac tua t i on  I ns t rumen ta t i on  
3.3 .1 .4  

ACTIONS (con t inued)  

CONDITION 

K. Three r e q u i r e d  SENSOR 
CHANNELS inoperab le  
i n  one o r  more ADS 
d i v i s i o n s .  

L. Four r e q u i r e d  SENSOR 
CHANNELS inoperab le  
i n  one o r  more ADS 
d i v i s i o n s .  

Required Ac t i ons  and 
assoc ia ted  Complet ion 
Times o f  Cond i t i on  H, 
J, K, o r  L n o t  met. 

REQUIRED ACTION 

K . l  Restore t h r e e  r e q u i r e d  
channels t o  OPERABLE 
s ta tus .  

M. ADS i n i t i a t i o n  
c a p a b i l i t y  n o t  
ma in ta ined  i n  bo th  
ADS d i v i s i o n s .  

ABWR TS 

COMPLETION TIME 

7 days. 

L . l  Restore two r e q u i r e d  
channels t o  OPERABLE 
s ta tus .  

Rev. 0. Design C o n t r o l  Oocumnt /T ier  2 

24 hours. 

M . l  Declare ADS va lves  
inoperable.  

Immediately 



ESF A c t u a t i o n  I n s t r u m e n t a t i o n  
3.3.1.4 

SURVEILLANCE REQUIREMENTS 

R e f e r  t o  T a b l e  3.3.1.4-1 t o  d e t e r m i n e  wh ich  SRs a p p l y  f o r  each ESF A c t u a t i o n  
I n s t r u m e n t a t i o n  F u n c t i o n s .  

SR 3.3.1.4.1 P e r f o r m  SENSOR CHANNEL CHECK. I l2 hours 

SURVEILLANCE FREQUENCY 

SR 3.3.1.4.3 P e r f o r m  DIVISIONAL FUNCTIONAL TEST. 

SR 3.3.1.4.2 P e r f o r m  OUTPUT CHANNEL FUNCTIONAL TEST. 

[92] days  

18 months 

SR 3.3.1.4.4 P e r f o r m  COMPREHENSIVE FUNCTIONAL TEST. 

SR 3.3.1.4.5 P e r f o r m  ECCS RESPONSE TIME TEST. 

SR 3.3.1.4.6 P e r f o r m  SENSOR CHANNEL CALIBRATION. 

SR 3.3.1.4.7 P e r f o r m  Manual i n i t i a t i o n  CHANNEL 
F u n c t i o n a l  TEST. 
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ESF Ac tua t i on  I ns t rumen ta t i on  
3.3.1.4 

Table 3.3.1.4-1 (Page 1 o f  5) 
ESF Actuat ion l n s t r w n t a t i o n  

APPLICABLE 
MrnES OR 

OTHER 
SPECIFIED REWIRED 

CHANNELS 
APPLICABLE SURVEILLANCE 
COWITIOUS REWIREMENTS ALLCUABLE VALUE Function 

1. LOU Pressure Core Flooder 
Actuation. 

CONDITIONS 

1.0 LPFL Punp Discharge 
Pressure-High. 

1 .b LPFL Punp Discharge 
Flou - LOU. 

3.3.1.4.1 r 1 I l i t e r s  
3.3.1.4.3 per min 
3.3.1.4.4 
3.3.1.4.6 

1.c LPFL System I n i t i a t i o n .  2 per 
subsysteidb) 

1 per 
actuated 

devicecc) 

1.d LPFL Device Actuation. 

1.e LPFL Manual I n i t i a t i o n .  2 per 
subsystedd) 

2. High Pressure Core Flooder 
Actuation. 

3.3.1.4.1 L 1 I MPsG 
3.3.1.4.3 
3.3.1.4.4 
3.3.1.4.6 

3.3.1~4.1 I 1 I L i t e r s  
3.3.1.4.3 per min 
3.3.1.4.4 
3.3.1.4.6 

3.3.1.4.1 L 1 I MPat 
3.3.1.4.3 
3.3.1.4.4 
3.3.1.4.6 

3.3.1.4.3 N A 
3.3.1.1.4 
3.3.1.4.5 

3.3.1.4.2 NA 
3.3.1.4.3 
3.3.1.4.4 
3.3.1.4.5 

3.3.1.4.3 NA 
3.3.1.4.4 
3.3.1.4.7 

2.a HPCF Punp Discharge 
Pressure - High. 

2.b HPCF Punp Discharge 
Flou - Lou. 

1 per -(a) 

2.c HPCF Punp Suct ion 
Pressure-LOW. 

1 per -,(a) 

2.d HPCF System I n i t i a t i o n .  2 per 
subsystem(b) 

2.e HPCF Device Actuation. 1 per 
actuated 
devicecc) 

2.f HPCF B Manual I n i t i a t i o n .  

(Continued) 

3 .3 -34  Rev. 0. Design Control DocumentITier 2 ABWR TS 



ESF Actuation Instrumentation 
3.3.1.4 

Table 3.3.1.4-1 (Page 2 o f  5 )  
ESF Actuation Instrunantat ion 

APPLICABLE 
MODES OR 

OTHER 
SPECIFIED REWIRED APPLICABLE SURVEILLANCE 

F w t i o n  COWDITIWS CHANNELS CONDITIOL1S RCWIREMENTE ALLOWABLE VALUE 

2.g HPCF C Manual I n i t i a t i o n .  1,2,3, (d) D SR 3.3.1.4.5 YA 
4(9),5(51) SR 3.3.1.4.4 

SR 3.3.1.4.7 

3. Reactor Core I s o l a t i o n  Cooling 
System Actuation. 

3.0 RCIC Punp Discharge I ,  2(e), 
Pressure - High. 3(e) 

3.b RCIC Punp Discharge 1, z ( ~ ) ,  
f lou  - Low. 3(e> 

3.c RClC System I n i t i a t i o n .  1, ~ ( ~ 1 ,  
3(e) 

3.d RClC Device Actuation. 1, 2(e), 
,(el 

1 Per D SR 
actuated SR 

device(c) SR 
SR 

3.3.1.4.1 t 1 I MPaG 
3.3.1.4.3 
3.3.1.4.4 
3.3.1.4.6 

3.3.1.4.1 5 t I L i t e r s  
3.3.1.4.3 per min 
3.3.1.4.4 
3.3.1.4.6 

3.e RCIC Hanuat I n i t i a t i o n .  1, z ( ~ ) ,  2(d) 6, F SR 3.3.1.4.3 N A 
3(e) SR 3.3.1.4.4 

SR 3.3.1.4.7 

4. Autonatic Depressurization 
system. 

4.a ADS System I n i t i a t i o n .  1,283 2 Per H ,  I SR 3.3.1.4.3 WA 
4(f ) ,5( f )  subsystem(b) SR 3.3.1.4.4 

4.b ADS Device Actuation. 1.2.3 2 per ADS H , I  SR 
4(f),5(f) valve(c) SR 

SR 
SR 

4.c ADS Manual I n i t i a t i o n .  1,2,3, 2 Per H.1  SR 
4(f ) ,5( f )  subsystem(d) SR 

SR 

4.d ADS D i v i s i on  I ECCS Pvnp 1, z ( ~ ) ,  1 per each H, J, K, SR 
Discharge Pressure - High 3 ( f )  o f  5 L,M SR 
(permissive) -(a) SR 

3.3.1.4.3 2 t I MPaG 
3.3.1.4.4 
3.3.1.4.6 

4 . e A D S O i v i s i o n I I E C C S P u n p  I ,z(~), l p e r e a c h  H,J ,K ,  SR 3.3.1.4.3 2 [ l M P a G  
Discharge Pressure - High 3 ( f )  of 5 1, M SR 3.3.1.4.4 
(permissive) -sea) SR 3.3.1.4.6 

4.f ATUS Manual ADS I n h i b i t .  1, 2 2 per H, I SR 3.3.1.4.3 N A 
subsys ten(d1 SR 3.3.1.4.4 

SR 3.3.1.4.7 

(Continued) 
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ESF Ac tua t i on  I ns t rumen ta t i on  
3.3.1.4 

Table 3.3.1.4-1 (Page 3 of 5) 
ESF Actuation Instrunentation 

APPLICABLE 
MWES OR 

nTYFR - . . . - . . 
SPECIFIED REQUIRED APPLICABLE SURVEILLANCE 

CONDITIONS CHANNELS COUDITICUS REWIREMEWTS ALLWABLE VALUE 

5. Diesel-Genrator Actuation. 

5.0 D iv is ion  I, 11, & III LOSS 1.2.3. 1 per c SR 3.3.1.4.1 L t l v  and s IIV 
of  Voltage-6.9 kV. 4(h),5(h) phaseca) SR 3.3.1.4.2 f o r  

SR 3.3.1.4.3 L t 1 s Mwl 
SR 3 . 1 4  S t I s 
SR 3.3.1.4.5 
SR 3.3.1.4.6 

5.b D iv is ion  I, 11, & 111 1.2.3. 1 per C SR 3.3.1.4.1 2 t1V and I t l v  
Degraded Voltage-6.9 kV. 4(h),5(h) phaseca) SR 3.3.1.4.2 f o r  

SR 3.3.1.4.3 2 t I s and 
SR 3.3.1.4.4 S 1 I s 
SR 3.3.1.4.5 
SR 3.3.1.4.6 

5.c DG System In i t i a t i on .  1.2.3 2 p e r D ~ ( ~ )  B,C SR 3.3.1.4.3 MA 
4(h),5(h) SR 3.3.1.4.4 

SR 3.3.1.4.5 

5.d DG Device Actuation. 1.2.3 1 per D SR 3.3.1.4.2 NA 
4(h),5(h) actuated SR 3.3.1.4.3 

device(c) SR 3.3.1.4.4 

5.e DG Manual I n i t i a t i on .  1.2.3. 2 p e r D d d )  8 . F  SR 3.3.1.4.3 N A 
4(h),5(h) SR 3.3.1.4.4 

SR 3.3.1.4.7 

6. Standby Gas Treatment System 
Actuation. 

6.a SGTS I n i t i a t i on .  1.2.3 1 per 8, C SR 3.3.1.4.3 N A 
( i  ) ( j )  subsystem(b) SR 3.3.1.4.4 

6.b SGTS Device Actuation. 1.2.3 1 per D SR 3.3.1.4.2 N A 
( i ) ( j )  actuated SR 3.3.1.4.3 

device(c) SR 3.3.1.4.4 

7. Reactor Bui ld ing Coo l iw  
UaterlService Uater Actuation. 

7.a RCU/RSU system I n i t i a t i o n .  1, 2, 3, 2 per B, c SR 3.3.1.4.3 N A 
SR 3.3.1.4.4 

7.b RCU/RSU Device Actuation. 1, 2, 3, 1 per D SR 3.3.1.4.2 N A 
4(g),5(g) actuated SR 3.3.1.4.3 

device(c) SR 3.3.1.4.4 

7.c RCU/RSU Manual I n i t i a t i on .  1, 2, 3, 2 per B, F SR 3.3.1.4.3 NA 
SR 3.3.1.4.4 
SR 3.3.1.4.7 

7.d D iv is ion  I, 11, 8 III LOSS 1,2,3, 1 per c SR 3.3.1.4.1 t [IV and I [IV 
of  Voltage-6.9 kV. 4(h),5(h) phaseca) SR 3.3.1.4.2 for  

SR 3.3.1.4.3 L 1 I s and 
SR 3.3.1.4.4 S 1 I s 
SR 3.3.1.4.5 
SR 3.3.1.4.6 

ABWR TS 
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ESF Actuation Instrumentation 
3.3.1.4 

Table 3.3.1.4-1 (Page 4 o f  5) 
ESF Actuat ion Instrunentat ion 

APPLICABLE 
KOES OR 

OTHER 
SPECIFIED REWIRED APPLICABLE WRMILLAYCE 

F ~ t i o n  CWDlTlMlS CHANNELS CWDITIWS REQUIREMENTS ALLMIABLE VALUE 

7.0 D i v i s i o n  I, 11, 8 111 1.2.3, 1 per c SR 3.3.1.4.1 L [IV and r [IV 
Degraded Voltage-6.9 kV. 4(h),5(h) phase(') SR 3.3.1.4.2 f o r  

SR 3.3.1.4.3 r [ I s and 
SR 3.3.1.4.4 1 [ 1 s 
SR 3.3.1.4.5 
SR 3.3.1.4.6 

8. C o n t a i m n t  Atmospheric 
M o n i t o r i w  

8.0 CAM system I n i t i a t i o n .  1. 2 ,3 2 per B, c SR 3.3.1.4.3 NA 
s ~ b s y s t e m ' ~ )  SR 3.3.1.4.4 

8.b CAM Device Actuation. 1, 2. 3 1 per D SR 3.3.1.4.2 N A 
actuated SR 3.3.1.4.3 

deviceCc) SR 3.3.1.4.4 

9. Suppression Pool Cooling 
Actuation. 

9.a SPC System I n i t i a t i o n .  1. 2. 3. 2 per 8, C SR 3.3.1.4.3 N A 
4(g),5(g) subsystem(b) SR 3.3.1.4.4 

9.b SPC Device Actuation. 1. 2. 3. 1 per D SR 3.3.1.4.2 N A 
4(g),5(g) actuated SR 3.3.1.4.3 

devicecc) SR 3.3.1.4.4 

9.c SPC Marmal I n i t i a t i o n .  1. 2. 3. 2 per 8, F SR 3.3.1.4.3 NA 
4 ( ~ ) , 5 ( g )  SR 3.3.1.4.4 

SR 3.3.1.4.7 

10. C o n t a i m n t  l s o l a t i o n  Valves 
Actuation. 

10.a CIV System I n i t i a t i o n .  1,,2, .3, 2 per 8, C SR 3.3.1.4.3 N A 
( I ) ( , )  d i v i ~ i o n ' ~ )  SR 3.3.1.4.4 

1O.b CIV Device Actuation. 1. 2. 3. 1 per D SR 3.3.1.4.2 NA 
( i ) ( i )  actuated SR 3.3.1.4.3 

device(c) SR 3.3.1.4.4 

10.c Dryue l l  Surp Dra in  LCY 1. 2. 3 ?(a) E SR 3.3.1.4.3 r t I gray 
Radiation-High SR 3.3.1.4.4 

SR 3.3.1.4.6 

10.d Dryue l l  Surp Dra in  HCU 1. 2. 3 ?(a1 E SR 3.3.1.4.3 5 [ I gray 
Radiation-High SR 3.3.1.4.4 

SR 3.3.1.4.6 

11. CIV D i v i s i o n a l  Manual 1, 5 3, 2 per 8, C SR 3.3.1.4.3 N A 
I n i t i a t i o n .  ( 1 )  d iv is ion(d )  SR 3.3.1.4.4 

SR 3.3.1.4.7 

12. Reactor Core I s o l a t i o n  Cooling 
I s o l a t i o n  Actuation. 

12.8 RClC System I s o l a t i o n  1. 2, 3 2 per 8, C SR 3.3.1.4.3 NA 
I n i t i a t i o n .  d iv is ion(b)  SR 3.3.1.4.4 

ABWR TS 
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ESF Actuation Instrumentation 
3.3.1.4 

Table 3.3.1.4-1 (Page 5 of  5)  
ESF Actuat ion Ins t runenta t ion  

APPLICABLE 
MWES OR 

OTHER 
SPECIFIED REQUIRED APPLICABLE SURVEILLANCE 

F u m t i o n  CM(D1TIDNS CHANNELS COUDITIOUS REWIREMENTS ALLOWBLE VALUE 

12.b RCIC I s o l a t i o n  Device 1. 2. 3 1 per D SR 3.3.1.4.2 N A 
Actuation. act&? SR 3.3.1.4.3 

device(c SR 3.3.1.4.4 

12.c RClC Manual I s o l a t i o n  1. 2. 3 2 per 0, F SR 3.3.1.4.3 N A 
I n i t i a t i o n .  d iv is ion(d)  SR 3.3.1.4.4 

SR 3.3.1.4.7 

12.d RClC T u r b i m  Exhaust 1, 2, 3 2 per I SR 3.3.1.4.1 2 1 I HPaG 
Diaphragm Pressure-High d iv is ion")  SR 3.3.1.4.3 

SR 3.3.1.4.4 
SR 3.3.1.4.6 

13. Reactor uater  Cleanup 
l s o l a t i o n  Actuation. 

13.8 wu system I s o l a t i o n  1. 2. 3. 2 per 8, c SR 3.3.1.4.3 NA 
I n i t i a t i o n .  ( i )  division(b) SR 3.3.1.4.4 

13.b cuu I s o l a t i o n  Device 1. 2. 3. 1 per D SR 3.3.1.4.2 N A 
Actuation. ( i )  actuated SR 3.3.1.4.3 

device(') SR 3.3.1.4.4 

13.c WU I s o l a t i o n  on SLC 1, 2, 3 1 per SLC E SR 3.3.1.4.4 N A 
I n i t i a t i o n  d iv is ion(a )  

14. Shutdom Cooling System 
I s o l a t i o n  Actuation. 

14.a SD Cooling System 2, 3, ( j )  0 ,  C SR 3.3.1.4.3 NA 2. per I s o l a t i o n  I n i t i a t i o n .  d iv is ion(b )  SR 3.3.1.4.4 

14.b SD Cooling I s o l a t i o n  2, 3, (i) 1 per D SR 3.3.1.4.2 NA 
Device Actuation. actuated SR 3.3.1.4.3 

device(c) SR 3.3.1.4.4 

(a) These a re  SENSOR CHANNEL Functions. 

(b) These a re  LOGIC CHANNEL Functions. 

(c) These a re  WTPUT CHANNEL Functions. 

(d) These a re  menual i n i t i a t i o n  charnel Functions. 

(e) U i t h  reactor  pressure greater  than 1.03 MPaG. 

( f )  U i t h  reactor  pressure greater  than 0.343 MPaG. 

(g) Uhen associated subsystem are required t o  be operable. 

(h) Uhen associated Diesel-Generator i s  required t o  be OPERABLE per LC0 3.8.2 "AC Sources - Shutdom" 

(i) During CORE ALTERATIONS and operations w i t h  the p o t e n t i a l  fo r  d ra in ing  the  reactor  vessel. 

( j )  During m v m n t  of  i r r a d i a t e d  f u e l  assemblies i n  the secondary containnent. 
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SRNM Ins t rumen ta t i on  
3.3.2.1 

3.3 INSTRUMENTATION 

3.3.2.1 S t a r t u p  Range Mon i to r  (SRNM) I ns t rumen ta t i on  

LC0 3.3.2.1 The SRNM ins t rumen ta t i on  f o r  each Func t ion  i n  
Table 3.3.2.1-1 s h a l l  be OPERABLE. 

APPLICABILITY: According t o  Table 3.3.2.1-1. 

NOTE 
Separate Cond i t i on  e n t r y  i s  a l lowed f o r  each channel.  

A. One r e q u i r e d  channel 
inoperab le  i n  one o r  
more bypass groups. 

ACTIONS 

NOTE 
LC0 3.0.4 i s  n o t  app l i cab le  

A . l  P lace channel i n  bypass 

CONDITION 

A.2 Place channel i n  t r i p  I M  
1 hour 

REQUIRED ACTION 

8. Required A c t i o n  and 
assoc ia ted  Complet ion 
Time o f  Cond i t i on  A 
n o t  met. 

COMPLETION TIME 

Four o r  more r e q u i r e d  
channels inoperab le .  

1 B . l  Be i n  MODE 3. 12 hours 

C.  One o r  more r e q u i r e d  
SRNMs inoperab le  i n  
MODE 3 o r  4. 

C . l  F u l l y  i n s e r t  a l l  
i n s e r t a b l e  c o n t r o l  rods.  

AND - 

1 hour 
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C.2 Place r e a c t o r  mode 
sw i t ch  i n  t h e  shutdown 
p o s i t i o n .  

1 hour 

(cont inued)  



SRNM Ins t rumen ta t i on  
3.3.2.1 

D. One r e q u i r e d  SRNM 
inoperab le  i n  MODE 5. 

ACTIONS (Continued) 

D . l  Suspend CORE ALTERATIONS 
except f o r  c o n t r o l  r o d  
i n s e r t i o n .  

CONDITION 

AND - 
D.2 I n i t i a t e  a c t i o n  t o  

i n s e r t  a1 1  i n s e r t a b l e  
c o n t r o l  rods i n  core  
c e l l s  con ta in i ng  one o r  
more f u e l  assemblies. 

REQUIRED ACTION 

AND - 

COMPLETION TIME 

D.3 I n i t i a t e  a c t i o n  t o  
r e s t o r e  r e q u i r e d  SRNM t o  
OPERABLE s ta tus .  

Immediately 

Immediately 

7 days 

E. Two r e q u i r e d  SRNMs 
inoperab le  i n  MODE 5 

E . l  I n i t i a t e  a c t i o n  t o  
r e s t o r e  one r e q u i r e d  
SRNM t o  OPERABLE s ta tus .  

Immediately 
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SRNM Ins t rumen ta t i on  
3 . 3 . 2 . 1  

SURVEILLANCE REQUIREMENTS 

Refer  t o  Table 3 . 3 . 2 . 1 - 1  t o  determine which SRs app ly  f o r  each a p p l i c a b l e  MOD 
o r  o t h e r  s p e c i f i e d  cond i t i ons .  

SR 3 . 3 . 2 . 1 . 1  Perform CHANNEL CHECK. 

SURVEILLANCE 

12 hours 

FREQUENCY 

SR 3 . 3 . 2 . 1 . 2  NOTE 
1 .  Only r e q u i r e d  t o  be met d u r i n g  CORE 

ALTERATIONS. 

2 .  Only p a r t  a. i s  r e q u i r e d  under t h e  
c o n d i t i o n s  s p e c i f i e d  i n  f o o t n o t e  (a) 
o f  Table 3 . 3 . 2 . 1 - 1 .  

3 .  One SRNM may be used t o  s a t i s f y  more 
than one o f  t h e  f o l l o w i n g .  

V e r i f y  an OPERABLE SRNM d e t e c t o r  i s  
l o c a t e d  i n :  

a. The f u e l e d  reg ion ;  

b. The core  quadrant where CORE 
ALTERATIONS a re  being performed when 
t h e  assoc ia ted  SRNM i s  i nc l uded  i n  
t h e  f u e l e d  reg ion ;  and 

c.  A  core  quadrant adjacent  t o  where 
CORE ALTERATIONS a re  being 
performed, when t h e  assoc ia ted  SRNM 
i s  i nc l uded  i n  t h e  f u e l e d  reg ion .  

12 hours 

AND - 

Fol low ing  a  change 
i n  t h e  co re  
quadrant  where 
CORE ALTERATIONS 
a re  be ing  
performed. 

(con t inued)  
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SRNM instrumentation 
3.3.2.1 

SURVEILLANCE REQUIREHENTS (Continued) 

SURVEILLANCE 

SR 3 .3 .2 .1 .3  NOTE 
Not required to be met with four or l e s s  
fuel assemblies adjacent to  the SRNM and 
no other fuel assemblies i n  the 
associated core quadrant. 

Verify count rate i s  2 3 . 0  cps. 

SR 3.3.2.1.4 Perform CHANNEL FUNCTIONAL TEST. 

a SR 3.3.2.1.5 Perform CHANNEL FUNCTIONAL TEST. 

SR 3 .3 .2 .1 .6  NOTE 
Neutron detectors are excluded. 

Perform CHANNEL CALIBRATION. 

FREQUENCY 

12 hours 
during CORE 
ALTERAT IONS 

24 hours 

[3J ] days 

I8 months 
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SRNM Instrumentation 
3 .3 .2 .1  

Table 3.3.2.1-1 (page 1 of 1 )  
Startup Range Neutron Monitor Instrunentation 

APPLICABLE 
WES OR OTHER REWIRED SURVEILLANCE 

FUNCTICU SPECIFIED CONDITIONS CHANNELS REWIREMENTS 

1. Startup Range Neutron Monitor 2 Group X 1 - 4 SR 3.3.2.1.1 
Group X 2 - 3 SR 3.3.2.1.3 
Group X 3 - 3 SR 3.3.2.1.5 

SR 3.3.2.1.6 

(a) Only one SRNM channel i s  required to  be OPERABLE during sp i ra l  of f load or reload when the fueled region 
includes only that SRNM detector. 

(b) Special movable detectors may be used i n  place of SRNMs i f  connected to  n o m l  SRNM c i r cu i t s  
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Essen t i a l  M u l t i p l e x i n g  System 
3.3.3.1 

3.3 INSTRUMENTATION 

3.3.3.1 Essen t i a l  M u l t i p l e x i n g  System (EMS) 

LC0 3.3.3.1 Four d i v i s i o n s  o f  EMS data  t ransmiss ion  s h a l l  be OPERABLE. 

APPLICABILITY: MODES 1, 2, 3, 4, and 5. 

NOTE 
Separate Cond i t i on  e n t r y  i s  a l lowed f o r  each d i v i s i o n .  

ACTIONS 

(cont inued)  

CONDITION 

A. One o r  more da ta  
t ransmiss ion  segments 
inoperab le  i n  one EMS 
d i v i s i o n  w i t h  da ta  
t ransmiss ion  
mainta ined.  

B. One o r  more da ta  
t ransmiss ion  segments 
inoperab le  i n  two o r  
more EMS d i v i s i o n s  
w i t h  da ta  t ransmiss ion  
ma in ta ined  i n  a l l  
d i v i s i o n s .  

C. Required Ac t ions  and 
assoc ia ted  Completion 
Times o f  Cond i t i on  B  
n o t  met. 

ABWR TS Rev. 0. Design Control DocunentITier 2 

REQUIRED ACTION 

NOTE 
LC0 3.0.4 i s  no t  app l i cab le .  

A . l  Restore a l l  da ta  
t ransmiss ion  segments 
t o  OPERABLE s ta tus .  

0.1 Restore a l l  da ta  
t ransmiss ion  segments 
i n  a t  l e a s t  t h r e e  EMS 
d i v i s i o n s  t o  operable 
s ta tus .  

C . l  V e r i f y  da ta  
t ransmiss ion  
c a p a b i l i t y .  

AND - 

C.2 I n i t i a t e  a c t i o n  i n  
accordance w i t h  
S p e c i f i c a t i o n  5.5.2.10. 

COMPLETION TIME 

P r i o r  t o  
e n t e r i n g  MODE 2  
f o l l o w i n g  nex t  
Mode 4  e n t r y .  

[30] days 

1  hour 

- AND 

once p e r  24 
hours 
t h e r e a f t e r .  

Immediately 



Essent ia l  Mu1 t i p l e x i n g  System 
3 .3 .3 .1  

D. One o r  more EMS NOTE 
d i v i s i o n s  inoperable.  LC0 3 . 0 . 4  i s  not  appl icab le .  I 

ACTIONS (continued) 

Rev. 0. Design Control Documnt/Tier 2 

COMPLETION TIME CONDITION 

D. 1 Declare a f f e c t e d  
Functions and supported 
Features inoperable.  

REQUIRED ACTION 

4 hours 



Essent ia l  Mu1 t i p l e x i n g  System 
3 . 3 . 3 . 1  

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE 

SR 3 . 3 . 3 . 1 . 2  Perform a comprehensive network 
performance t e s t .  

FREQUENCY 

SR 3 . 3 . 3 . 1 . 1  V e r i f y  t h e  requi red  data transmission path 
segments are  OPERABLE. 

18 months 

I 

[92] days 
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ATWS & EOC-RPT Ins t rumen ta t i on  
3.3.4.1 

3.3 INSTRUMENTATION 

3.3.4.1 A n t i c i p a t e d  T rans ien t  Wi thout  Scram (ATWS) and End-of-Cycle 
R e c i r c u l a t i o n  Pump T r i p  (EOC-RPT) I ns t rumen ta t i on  

LC0 3.3.4.1 The channels f o r  each Func t ion  l i s t e d  i n  Table 3.3.4.1-1 
s h a l l  be OPERABLE. 

APPLICABILITY: Accord ing t o  Table 3.3.4.1-1. 

NOTE 
Separate Cond i t i on  e n t r y  i s  a l lowed f o r  each channel.  

ACTIONS 

(con t inued)  

CONDITION 

A. One o r  more Funct ions 
w i t h  one inoperab le  
channel.  

Rev. 1. Design Control DocumentJTier 2 

REQUIRED ACTION 

NOTE 
App l i es  o n l y  t o  Funct ions 1, 
3, 5, 11, and 14 i n  Table 
3.3.4.1-1. 

A . l . l  Place channel ( s )  i n  
bypass. 

AND - 

A .  1.2.1 Restore channel ( s )  
t o  OPERABLE s ta tus .  

OR - 

A.1.2.2 Place channel ( s )  i n  
t r i p .  

OR - 

A.2 Place channel ( s )  i n  
t r i p .  

COMPLETION TIME 

6 hours 

14 days 

14 days 

6 hours 



ATWS & EOC-RPT Ins t rumen ta t i on  
3.3.4.1 

B. One o r  more Funct ions 
w i t h  two o r  more 
channels inoperab le .  

ACTIONS (cont inued)  

NOTE 
App l ies  o n l y  t o  Funct ions 1, 
3, 5, 11, and 14 i n  Table 
3.3.4.1-1. 

B . l  Restore two channels 
t o  OPERABLE s ta tus .  

NOTE 
App l ies  o n l y  t o  Funct ions 2, 
4, and 9 i n  Table 3.3.4.1-1. 

COMPLETION TIME CONDITION 

72 hours 

REQUIRED ACTION 

C.  One o r  more Funct ions 
w i t h  one channel 
inoperab le .  

C .  1.2.1 Restore channel ( s )  30 days 
t o  OPERABLE s ta tus .  

C . l . l  Place channel (s)  i n  
bypass. 

C.1.2.2 Place channel (s)  i n  30 days 
t r i p .  I 

6 hours 

C.2 Place channel ( s )  i n  6 hours 
t r i p .  

D. One o r  more Funct ions 
w i t h  two channels 
inoperab le .  

NOTE 
App l ies  o n l y  t o  Funct ions 2, 
4, and 9 i n  Table 3.3.4.1-1. 

ABWR TS 

D.l  Restore one inoperab le  
channel t o  OPERABLE 
s ta tus .  

(con t inued)  

72 hours 
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ATWS & EOC-RPT Ins t rumen ta t i on  
3.3.4.1 

E. One o r  more Funct ions 
w i t h  t h r e e  o r  more 
channels inoperab le .  

ACTIONS (cont inued)  

F. Required A c t i o n  and 
assoc ia ted  Completion 
Time o f  Cond i t i on  C, 
D, o r  E n o t  met. 

CONDITION 

NOTE 
App l ies  o n l y  t o  Funct ions 2, 
4, and 9 i n  Table 3.3.4.1-1. 

E . l  Restore a t  l e a s t  one 
inoperab le  channel t o  
OPERABLE s ta tus .  

REQUIRED ACTION 

NOTE 
App l ies  o n l y  t o  Func t ion  4 
i n  Table 3.3.4.1-1. 

COMPLETION TIME 

[24] hours 

F. 1  Apply t h e  MCPR 1 im i  t [2 ]  hours I f o r  i n o o e r r b l e  EOC-RPT I 
as s p e c i f i e d  i n  t h e  I COLR. I 

F.2 Reduce power t o  < 40% 
RTP. 

[ 2 ]  hours 

G. One o r  more Funct ions 
w i t h  one o r  more 
channel s  inoperab le .  

NOTE 
App l ies  on l y  t o  Funct ions 6, 
7, 8, 10, 12, 13, 15, and 16 
i n  Table 3.3.4.1-1. 

G . l  Restore channels t o  
OPERABLE s ta tus .  

[24] hours 

(cont inued)  
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ATWS & EOC-RPT Ins t rumenta t ion  
3.3.4.1 

Dec lare  a f f e c t e d  Immediately 
Functions and 
supported Features 
inoperab le .  

ACTIONS (cont inued)  

H.2 NOTE 
Appl ies on ly  t o  
Funct ion 1, 2, 3 ,  5 ,  
9, 10, 12, 13, 14, and 
15 i n  Table  3.3.4.1-1.  

CONDITION 

H. Required Act ion  and 
associated Completion 
Time not  met. 

Be i n  MODE 3 .  12 hours 

REQUIRED ACTION 

H . l  NOTE 
Appl ies o n l y  t o  
Functions 6 ,  7 ,  8 ,  and 
16 i n  Table  3.3.4.1-1.  

ABWR TS 

COMPLETION TIME 
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ATWS & EOC-RPT I n s t r u m e n t a t i o n  
3.3.4.1 

SURVEILLANCE REQUIREMENTS 

R e f e r  t o  T a b l e  3 .3 .4 .1 -1  t o  d e t e r m i n e  t h e  a p p l i c a b i l i t y  o f  t h e  SRs t o  e a c h  RPT 
F u n c t i o n .  

SR 3 .3 .4 .1 .1  P e r f o r m  SENSOR CHANNEL CHECK. l l2 
SURVEILLANCE 

SR 3 .3 .4 .1 .2  P e r f o r m  CHANNEL FUNCTIONAL TEST. 1 days 

FREQUENCY 

SR 3.3.4.1.3 P e r f o r m  SENSOR CHANNEL CAL IBRATION.  18 m o n t h s  

SR 3.3 .4 .1 .4  P e r f o r m  LOGIC SYSTEM FUNCTIONAL TEST. 18 m o n t h s  

SR 3 .3 .4 .1 .5  V e r i f y  t h e  RPT SYSTEM RESPONSE T I M E  i s  
w i t h i n  l i m i t s .  

ABWR T S  

18 m o n t h s  

SR 3.3.4.1.6 P e r f o r m  COMPREHENSIVE FUNCTIONAL TEST. 

SR 3.3.4.1.7 P e r f o r m  CHANNEL FUNCTIONAL TEST 
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7 d a y s  



ATWS & EOC-RPT Instrumentation 
3.3.4.1 

Table 3.3.4.1-1 (page 1 of 1) 
ATWS and EOC RPT Instrumentation 

APPLICABLE 
mDES AND 

OTHER 
REWIRED SPECIFIED SURVEILLANCE ALLWABLE 

FUNCT ICU CHANNELS CCUDlTlOWS REWIRERENTS VALUES 

1 .  Feeduater Reactor Vessel Uater Level-Lou, 3 1.2 SR 3.3.4.1.1 L I I cm 
Level 3. SR 3.3.4.1.2 

SR 3.3.4.1.3 
SR 3.3.4.1.4 
SR 3.3.4.1.5 

2 .  Reactor Uater Vessel Level-Lou, Level 2.  4 1.2 SR 3.3.4.1.1 L 1 I cm 
SR 3.3.4.1.2 
SR 3.3.4.1.3 
SR 3.3.4.1.4 
SR 3.3.4.1.5 
SR 3.3.4.1.6 

3 .  SBsPC Reactor Steam Dane Pressure-High. 3 1.2 SR 3.3.4.1.1 I 1 I MPaG 
SR 3.3.4.1.2 
SR 3.3.4.1.3 
SR 3.3.4.1.4 
SR 3.3.4.1.5 

4 .  EOC-RPT I n i t i a t i o n  4 240% RTP. SR 3.3.4.1.2 NA 
SR 3.3.4.1.5 
SR 3.3.4.1.6 

5 .  RPT T r i p  I n i t i a t i o n  Fumt ion  of  the RFC. 3 1.2 SR 3.3.4.1.2 N A 
SR 3.3.4.1.4 

6 .  ASD Punp T r i p  Actuation. 1 per ASD 1.2 SR 3.3.4.1.4 N A 

7. ASD Punp T r i p  Timers. 1 per ASD 1.2 SR 3.3.4.1.3 footnote ( ' )  
SR 3.3.4.1.4 

8. ASD Punp T r i p  Load I n t e r r u p t i o n  1 per ASD 1.2 SR 3.3.4.1.4 N A 

9. RPS Scram Follow Signal. 

10. Manual ATUS-ARIISLCS I n i t i a t i o n .  

11. ATUS-ARI T r i p  I n i t i a t i o n  Function of the 3 1.2 SR 3.3.4.1.4 N A 
RFC. 

12. ATUS-FMCRD I n i t i a t i o n  Function of the 2 1.2 SR 3.3.4.1.4 MA 
RCIS. 

13. FMCRD I n s e r t i o n  Conf imntory  Logic. 1 1.2 SR 3.3.4.1.4 

14. ATUS-ARI Valve Actuation. 3 1.2 SR 3.3.4.1.4 NA 

15. FMCRD Emergency I n s e r t i o n  lnver to r  Control 1 per rod 1.2 SR 3.3.4.1.4 N A 
Logic. 

16. Rec i rcu la t ion  Runback. 1 per prrp 1.2 SR 3.3.4.1.4 N A 

(a) d t I Seconds fo r  RIPS [A, D, F, J ,  8, E, 8 H I  and I 1 I seconds f o r  RIPS LC, G, 6 K1. 
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Feedwater and Main Turbine T r i p  I ns t rumen ta t i on  
3.3.4.2 

3.3 INSTRUMENTATION 

3.3.4.2 Feedwater and Main Turbine T r i p  I ns t rumen ta t i on  

LC0 3.3.4.2 Three channels o f  feedwater and main t u r b i n e  t r i p  
i ns t rumen ta t i on  s h a l l  be OPERABLE. 

APPLICABILITY: THERMAL POWER 2 25% RTP. 

NOTE 
Separate Cond i t ion  e n t r y  i s  a l lowed f o r  each channel. 

ACTIONS 

ABWR TS 

CONDITION 

A. One feedwater and main 
t u r b i n e  t r i p  channel 
inoperab le .  

B. Two o r  more feedwater 
and main t u r b i n e  t r i p  
channels inoperable.  

C .  Required Ac t i on  and 
associated Completion 
Time no t  met. 
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REQUIRED ACTION 

A . l  Place channel i n  t r i p .  

- OR 

A.2.1 Place channel i n  
bypass. 

AND - 
A.2.2.1 Restore channel t o  

OPERABLE s ta tus .  

OR - 

A.2.2.2 Place channel i n  
t r i p .  

B . l  Restore two channels 
t o  OPERABLE s ta tus .  

C . l  Reduce THERMAL POWER 
t o  c 25% RTP. 

COMPLETION TIME 

6 hours 

6 hours 

14 days 

14 days 

72 hours 

4  hours 



Feedwater and Main Turb ine  T r i p  I ns t rumen ta t i on  
3.3.4.2 

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE I FREQUENCY 

SR 3.3.4.2.2 Perform CHANNEL FUNCTIONAL TEST. 1 [921 days 

SR 3.3.4.2.1 Perform SENSOR CHANNEL CHECK. 24 hours 

SR 3.3.4.2.3 Perform SENSOR CHANNEL CALIBRATION. The 
A l lowab le  Value s h a l l  be < [ ] inches.  

ABWR TS 

18 months 

SR 3.3.4.2.4 Perform LOGIC SYSTEM FUNCTIONAL TEST 
i n c l u d i n g  [ va l ve ]  ac tua t i on .  
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Cont ro l  Rod B lock  I ns t rumen ta t i on  
3.3.5.1 

3.3 INSTRUMENTATION 

3.3.5.1 Cont ro l  Rod B lock  I ns t rumen ta t i on  

LC0 3.3.5.1 The c o n t r o l  r o d  b lock  i ns t rumen ta t i on  f o r  each Func t ion  i n  
Table 3.3.5.1-1 s h a l l  be OPERABLE. 

APPLICABILITY: According t o  Table 3.3.5.1-1. 

A. One Automated Thermal 
L i m i t  Mon i to r  (ATLM) 
channel inoperab le .  

ACTIONS 

B. Two ATLM channels 
inoperab le  

CONDITION 

A . l  Restore channel t o  
OPERABLE s t a t u s  

A.2 V e r i f y  t h e  thermal 
l i m i t s  a re  met. 

REQUIRED ACTION 

NOTE 
Removal o f  ATLM b lock  under 
a d m i n i s t r a t i v e  c o n t r o l  i s  
pe rm i t t ed  p rov ided  manual 
c o n t r o l  o f  r o d  movement and 
thermal l i m i t s  a re  v e r i f i e d  
by a second l i c e n s e d  
opera to r .  

COMPLETION TIME 

I B. 1 I n s e r t  an ATLM b lock .  

8.2 V e r i f y  RCIS b locks  
c o n t r o l  r o d  movement by 
a t tempt ing  t o  wi thdraw 
one r o d  o r  one gang o r  
rods.  

1721 hours 

4 hours 
m 
once p e r  4 hours 
t h e r e a f t e r  

Immediately 

4 hours 
Lw! 
once p e r  4 hours 
t h e r e a f t e r  

(cont inued)  
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Con t ro l  Rod B lock  I ns t rumen ta t i on  
3 .3 .5 .1  

C. One Rod Worth 
Min imizer  (RWM) 
channel inoperab le .  

D. Two RWM channels 
inoperab le .  

ACTIONS (cont inued)  

Required Ac t i ons  and 
assoc ia ted  Complet ion 
Time o f  Cond i t i on  C 
n o t  Met. 

C .  1  Restore channel t o  
OPERABLE s ta tus .  

COMPLETION TIME CONDITION 

D . l  Suspend c o n t r o l  r o d  
movement, except by 

REQUIRED ACTION 

scram. 

[72 ]  Hours 

Immediately 

E. One o r  more Reactor  
Mode Switch-Shutdown 
P o s i t i o n  channels 
inoperab le .  

- 

E . l  Suspend c o n t r o l  r o d  
w i thdrawa l .  

AND - 
E.2 I n i t i a t e  a c t i o n  t o  f u l l y  

i n s e r t  a1 1 i n s e r t a b l e  
c o n t r o l  rods i n  co re  
c e l l s  c o n t a i n i n g  one o r  
more f u e l  assemblies. 

Immedi a te1  y 

Immediately 
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Cont ro l  Rod B lock  I ns t rumen ta t i on  
3.3.5.1 

SURVEILLANCE REQUIREMENTS 

NOTE 
Refer  t o  Table 3.3.5.1-1 t o  determine which SRs app ly  f o r  each Con t ro l  Rod 
B lock  Func t ion .  

SR 3.3.5.1.1 NOTE 
Not r e q u i r e d  t o  be performed u n t i l  1 hour 
a f t e r  THERMAL POWER i s  > [lo]% RTP. 

SURVEILLANCE 

Perform CHANNEL FUNCTIONAL TEST. I Ig2' 

FREQUENCY 

SR 3.3.5.1.2 NOTE 
Not r e q u i r e d  t o  be performed u n t i l  1 hour 
a f t e r  any c o n t r o l  r o d  i s  withdrawn i n  
MODE 2. 

Perform CHANNEL FUNCTIONAL TEST. [92] days 

SR 3.3.5.1.3 V e r i f y  t h e  RWM i s  n o t  bypassed when 18 months 
THERMAL POWER i s  < [lo]% RTP. 

SR 3.3.5.1.5 NOTE 
Not r e q u i r e d  t o  be performed u n t i l  1 hour 
a f t e r  r e a c t o r  mode sw i t ch  i s  i n  t h e  
shutdown p o s i t i o n .  

SR 3.3.5.1.4 V e r i f y  t h e  ATLM i s  n o t  bypassed when 
THERMAL POWER i s  2 [30]% RTP. 

Perform CHANNEL FUNCTIONAL TEST. 18 months 

18 months 

ABWR TS 

(cont inued)  
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Cont ro l  Rod B lock  I ns t rumen ta t i on  
3 .3 .5 .1  

SR 3.3 .5 .1 .6  Perform CHANNEL CHECK o f  process 
parameter and s e t p o i n t  i npu t s  t o  t h e  
ATLM. 

SURVEILLANCE REQUIREMENTS (cont inued) 

[ 2 4 ]  hours 

SURVEILLANCE 

SR 3.3 .5 .1 .7  V e r i f y  t h e  bypassing and movement o f  
c o n t r o l  rods r e q u i r e d  t o  be bypassed i n  
t h e  Rod A c t i o n  and P o s i t i o n  I n fo rma t i on  
(RAPI) Subsystem by a  second l i c e n s e d  
opera to r  o r  o t h e r  q u a l i f i e d  member o f  t h e  
t echn i ca l  s t a f f .  

FREQUENCY 

I P r i o r  t o  and 
d u r i n g  movement 
o f  c o n t r o l  rods 
bypassed i n  t h e  
RAPI Subsystem 
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Cont ro l  Rod B lock  I ns t rumen ta t i on  
3.3.5.1 

Table 3.3.5.1-1 (page 1 o f  1) 
Control Rod Block Ins t runen ta t ion  

FUNCTION 

APPLl CABLE 
MCOES OR OTHER 

SPECIFIED REWIRED SURVEILLANCE 
CONDlTIO((S CHANNELS REWlRElYNTS 

1. Rod Contro l  8 Informat ion System 

a. Autannted Thermal L i m i t  Monitor 

b. Rod Uorth Minimizer l(b),2(b) 2 SR 3.3.5.1.2 
SR 3.3.5.1.3 

2. Reactor Mode Switch-Shutdown P o s i t i o n  t c )  4 SR 3.3.5.1.5 

(a) THERMAL PWER > 1301% RTP. 

(b) With THERMAL P M R  J 1101% RTP. 

(c )  Reactor node swi tch i n  the shu tdwn pos i t i on .  
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PAM Ins t rumen ta t i on  
3.3.6.1 

3.3 INSTRUMENTATION 

3.3 .6 .1  Post Accident  Mon i t o r i ng  (PAM) I ns t rumen ta t i on  

LC0 3.3.6.1 The PAM ins t rumen ta t i on  f o r  each Func t ion  i n  Table 3.3.6.1-1 
s h a l l  be OPERABLE. 

APPLICABILITY: MODES 1 and 2. 

NOTE 
1. LC0 3.0 .4  i s  n o t  app l i cab le .  

2 .  Separate Cond i t i on  e n t r y  i s  a l lowed f o r  each Funct ion.  

ACTIONS 

(cont inued)  

ABWR TS 

COMPLETION TIME 

30 days 

14 days 

7 days 

CONDITION 

A. One o r  more Funct ions 
w i t h  one r e q u i r e d  
channel inoperab le .  

B. Required A c t i o n  and 
assoc ia ted  Completion 
Time o f  Cond i t i on  A 
n o t  met. 

C .  One o r  more Funct ions 
w i t h  two r e q u i r e d  
channels inoperab le .  

Rev. 0. Design Control Document/Tier 2 

REQUIRED ACTION 

A . l  Restore requ i red  channel 
t o  OPERABLE s ta tus .  

0.1 Prov ide a l t e r n a t e  method 
o f  mon i to r ing ,  determine 
t h e  cause o f  t h e  
i noperabi 1  i t y ,  and 
submit p lans  and 
schedule f o r  r e s t o r i n g  
t h e  i ns t rumen ta t i on  
channels o f  t h e  
Funct ions t o  OPERABLE 
s t a t u s  t o  t h e  NRC. 

NOTE 
Th is  Ac t i on  i s  n o t  
app l i cab le  t o  Funct ions 11 
and 12. 

C .  1 Restore a t  1  eas t  one 
inoperab le  channel t o  
OPERABLE s ta tus .  



PAM Ins t rumen ta t i on  
3.3.6.1 

ACTIONS (cont inued)  

CONDITION 

D. Two r e q u i r e d  
hydrogen/oxygen 
mon i t o r  channels 
inoperab le .  

REQUIRED ACTION 

D. 1 Restore one r e q u i r e d  
hydrogen/oxygen mon i t o r  
channel t o  OPERABLE 
s ta tus .  

COMPLETION TIME 

72 hours 

E. Required A c t i o n  and 
assoc ia ted  Completion 
Time o f  Cond i t i on  C o r  
D n o t  met. 

F .  As r e q u i r e d  by 
Required A c t i o n  E . l  
and re fe renced i n  
Table 3.3.6.1-1. 

G. As r e q u i r e d  by 
Required A c t i o n  E . l  
and re fe renced i n  
Table 3.3.6.1-1. 

E . l  En te r  t h e  Cond i t i on  
re fe renced i n  
Table 3.3.6.1-1 f o r  t h e  
channel.  

F . l  Be i n  MODE 3. 

G. 1 Prov ide a l t e r n a t e  method 
o f  mon i to r ing ,  determine 
t h e  cause o f  t h e  
i n o p e r a b i l  i t y ,  and 
submit p lans  and 
schedule f o r  r e s t o r i n g  
t h e  i ns t rumen ta t i on  
channels o f  t h e  
Funct ions t o  OPERABLE 1 s t a t u s  t o  t h e  NRC. 

Immedi ate1 y 

12 hours 

14 days 
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PAM Instrumentation 
3 .3 .6 .1  

SURVEILLANCE REQUIREMENTS 

1. These SRs apply t o  each   unction i n  Table 3.3.6.1-1.  

2 .  SR 3 . 3 . 6 . 1 . 1  does not apply t o  Function 8. 

SR 3 .3 .6 .1 .1  Perform CHANNEL CHECK. 

NOTE 
Neutron detectors are  excluded. 

SR 3 . 3 . 6 . 1 . 2  Perform CHANNEL CALIBRATION. 18 months 
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PAM Instrumentation 
3.3.6.1 

Table 3.3.6.1-1 (page 1 of 1) 
Accident Monitoring Instrunantation 

FUNCTION 

CMlDITlOWS 
REFERENCED 

FRCU 
REWIRED REWIRED 
CHANNELS A C T l M l  1.1 

1. Reactor Stem D m  Pressure. 2 F 

2. Reactor Vessel Uater Level-Wide Range. 

3. Reactor Vessel water Level-Fwl Zone. 

4. Suppression Pool Uater Level. 

5. Containment Pressure. 

50. Dryuell Pressure. 

5b. Vide Range Conta imnt  Pressure. 

6. Dryuell Area Radiation. 

7. Uetuell Area Radiation. 

8. PClV Position. 

9.  Startup Range Neutron Monitor-Neutron Flux. 

10. Average Pouer Range Monitor-Neutron Flux. 

11. Containment Atmospheric Monitors-Drywell Hz B O2 
Analyzer. 

2 per p e ~ t r a t i o n  f l ou  F 
path(a),(b) 

2(C) F 

2(d) F 

12. Containment Atmospheric Monitors-Uetuell Hz 8 O2 2 F 
Analyzer. 

13. Containment Uater Level. 2 F 

14. Suppression Pool Water Tenperature. 2(e) F 

15. Dryuell Atmosphere Tenperature. 2 F 

16. Main Steam Line Radiation. 2 F 

(a) Only one posit ion indication channel i s  required for  penetration flow paths u i t h  only o n  instal led 
control roan indication charmel. 

(b) Not required for isolat ion valves uhose associated penetration f l ou  path i s  isolated by a t  least rn 
closed and de-activated autometic valve, closed manual valve, b l i nd  flange, or check valve u i t h  f l ou  
through the valve secured. 

(c) Uhm pouer i s  J [ l o ] %  RTP 

(d) Uhm power i s  w [ l o ] %  RTP 

(e) Bulk average tenperature. 
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Remote Shutdown System 
3.3.6.2 

3.3 INSTRUMENTATION 

3.3.6.2 Remote Shutdown System 

LC0 3.3.6.2 The Remote Shutdown System (RSS) i ns t rumen ta t i on  f o r  each 
Func t ion  l i s t e d  i n  Table 3.3.6.2-1 s h a l l  be OPERABLE. 

APPLICABILITY: MODES 1 and 2. 

NOTE 
1. LC0 3.0.4 i s  n o t  app l i cab le .  

2. Separate Cond i t i on  e n t r y  i s  a l lowed f o r  each Funct ion.  

ACTIONS 

Restore r e q u i r e d  
one o r  more r e q u i r e d  Funct ions t o  OPERABLE 
Funct ions inoperab le .  

C. Required A c t i o n  and Be i n  MODE 3. 
assoc ia ted  Complet ion 
Time n o t  met. 
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Remote Shutdown System 
3.3.6.2 

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE I FREQUENCY 

SR 3 . 3 . 6 . 2 . 1  Perform CHANNEL CHECK f o r  each requi red  
instrumentation channel. 

[31] days 

SR 3.3.6.2.2 V e r i f y  each required control  c i r c u i t  and 
t rans fe r  switch i s  capable o f  performing 
the  intended funct ions.  

ABWR TS 

18 months 

SR 3 .3 .6 .2 .3  Perform CHANNEL CALIBRATION f o r  each 
required instrumentation channel. 
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Remote Shutdown System 
3.3.6.2 

Table 3.3.6.2-1 (page 1 o f  2) 
Remote Shutdown System Ins t rumen ta t i on  

REQUIRED NUMBER 
FUNCTION (INSTRUMENT OR CONTROL PARAMETER) OF DIVISIONS 

1. Reactor Steam Dome Pressure. 

2. HPCF B Flow. 

3. HPCF B Cont ro ls .  

4. HPCF B Pump Discharge Pressure. 

5. RHRFlow. 

6. RHR Hx I n l e t  Temperature. 

7. RHR Hx O u t l e t  Temperature. 

8. RHR Hx Bypass Valve Pos i t i on .  

9. RHR Hx O u t l e t  Valve P o s i t i o n .  

10. RHR Pump Discharge Pressure. 

11. RHR Cont ro ls .  

12. RPV Wide Range Water Level .  

13. RPV Narrow Range Water Level .  

14. Reactor B u i l d i n g  Coo l ing  Water Flow. 

15. Reactor B u i l d i n g  Coo l ing  Water Cont ro ls .  

16. Reactor B u i l d i n g  Serv ice  Water System Cont ro ls .  

17. Coo l ing  Water Flow t o  F lammabi l i t y  Cont ro l  System 

18. Suppression Pool Water Leve l .  

19. Condensate Storage Tank Water Level .  

2  

1 

1 ( c )  

1  

2(a) 

2 (a )  

2(a) 

2(a) 

2(a) 

2(a) 

2 (a ) ( c )  

2 

2 

2 

2 (c )  

2 (c )  

1 

2 

1 

(cont inued)  
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Remote Shutdown System 
3.3.6.2 

Table 3.3.6.2-1 (page 2 o f  2) 
Remote Shutdown System Ins t rumenta t ion  

REQUIRED NUMBER 
FUNCTION (INSTRUMENT OR CONTROL PARAMETER) OF DIVISIONS 

20. Suppression Pool Temperature. 

21. E l e c t r i c  Power D i s t r i b u t i o n  Cont ro ls .  

22. D iese l  Generator I n t e r l o c k  and Mon i to rs .  

23. SRV Cont ro ls .  

(a) RHR A f o r  d i v i s i o n  I RSS panel,  RHR B f o r  d i v i s i o n  I 1  RSS panel.  

(b) Three on t h e  D i v i s i o n  I RSS, 1 on d i v i s i o n  I 1  RSS. 

(c)  The s p e c i f i e d  number o f  channels a re  r e q u i r e d  t o  be OPERABLE f o r  each 
dev ice  t h a t  can be c o n t r o l l e d  f rom t h e  RSS panels. 
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CRHA EF System Ins t rumen ta t i on  
3.3.7.1 

3.3 INSTRUMENTATION 

3 .3 .7 .1  Con t ro l  Room H a b i t a b i l i t y  Area (CRHA) Emergency F i l t r a t i o n  
(EF) System Ins t rumen ta t i on  

LC0 3.3.7.1 The CRHA EF System i ns t rumen ta t i on  f o r  each Func t ion  i n  
Table 3.3.7.1-1 s h a l l  be OPERABLE. 

APPLICABILITY: a. MODES 1, 2, and 3. 

b. Dur ing  movement o f  i r r a d i a t e d  f u e l  assemblies i n  t h e  
secondary containment. 

c .  Dur ing  CORE ALTERATIONS. 

d. Dur ing  opera t ions  w i t h  a p o t e n t i a l  f o r  d r a i n i n g  t h e  
r e a c t o r  vessel .  

NOTE 
Separate Cond i t i on  e n t r y  i s  a l lowed f o r  each channel.  

ACTIONS 

I 

( con t inued)  
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CONDITION 

A. One o r  more EF 
d i v i s i o n s  w i t h  one 
c o n t r o l  room 
v e n t i l a t i o n  
r a d i a t i o n  mon i t o r  
channel inoperab le .  

B. One o r  more EF 
d i v i s i o n s  w i t h  two 
c o n t r o l  room 
v e n t i l a t i o n  
r a d i a t i o n  mon i to r  
channel s  inoperab le .  

REQUIRED ACTION 

A . l  Place channel i n  t r i p .  

- OR 

A.2 Place channel i n  bypass 

B . l  Place one channel i n  
t r i p  and t h e  o t h e r  i n  
bypass. 

- AND 

8.2 Restore one channel t o  
OPERABLE s ta tus .  

COMPLETION TIME 

6 hours 

6 hours 

6 hours 

P r i o r  t o  
complet ion o f  nex t  
CHANNEL FUNCTIONAL 
TEST 



CRHA EF System Ins t rumen ta t i on  
3.3.7.1 

C .  Required A c t i o n  and 
assoc ia ted  
Complet ion Time o f  
Cond i t i on  A o r  B no t  
met. 

ACTIONS (cont inued)  

One o r  more EF 
d i v i s i o n s  w i t h  one 
o r  more Manual 
Swi tch channel o r  
low f l o w  a c t u a t i o n  
channel inoperab le .  

CONDITION 

One o r  more EF 
d i v i s i o n s  w i t h  3 o r  
more c o n t r o l  room 
r a d i a t i o n  mon i to r  
channels inoperab le .  

C . l  Place t h e  assoc ia ted  EF 
d i v i s i o n  i n  t h e  
emergency f i l t r a t i o n  
mode o f  opera t ion .  

REQUIRED ACTION 

C.2 Declare assoc ia ted  EF 
d i v i s i o n  inoperable.  

COMPLETION TIME 

1 hour 

1 hour 
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CRHA EF System I n s t r u m e n t a t i o n  
3.3.7.1 

SURVEILLANCE REQUIREMENTS 

NOTE 
R e f e r  t o  T a b l e  3.3.7.1-1 t o  de te rmine  which SRs a p p l y  f o r  each F u n c t i o n .  

SR 3.3.7.1.1 Per fo rm CHANNEL CHECK. 1 1241 hours 

SURVEILLANCE 

SR 3.3.7.1.2 Per fo rm CHANNEL FUNCTIONAL TEST. l Ig2' days 

FREQUENCY 

SR 3.3.7.1.3 Per fo rm CHANNEL CALIBRATION. 18 months 

SR 3.3.7.1.4 Per fo rm LOGIC SYSTEM FUNCTIONAL TEST. 

ABWR TS 3.3-70 Rev. 0. Design Control Oocument/Tier 2 



CRHA EF System Instrumentation 
3 . 3 . 7 . 1  

Table 3.3.7.1-1 (page 1 of 1) 
Control Room Habi tab i l i t y  Area - Emrgency F i l t r a t i o n  System l n s t r u n n t b t i o n  

REWIRED CHANMELS 
SURMILLANCE 
REQUIREMENTS 

ALLOVABLE 
VALUE 

1. Control Room 4 per EF d i v i s i on  SR 3.3.7.1.1 
Vent i la t ion  sR 3.3.7.1.2 
Radiation Monitors SR 3.3.7.1.3 

SR 3.3.7.1.4 

2. Emergwy F i l t r a t i o n  2 per EF d iv i s i on  SR 3.3.7.1.2 
System Lou Flow SR 3.3.7.1.3 

SR 3.3.7.1.4 

3. Emergency F i l t r a t i o n  1 per EF d i v i s i on  SR 3.3.7.1.2 NIA 
System Manual Switch SR 3.3.7.1.4 

* 

(a) During operations u i t h  a pa tent ia l  f o r  d r a i n i w  the reactor vessel. 

(b) During mvement of i r rad ia ted fue l  assetkilies in the secondary cmtaimwnt.  
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E l e c t r i c  Power Mon i t o r i ng  
3.3.8.1 

3.3 INSTRUMENTATION 

3.3.8.1 E l e c t r i c  Power Mon i t o r i ng  

LC0 3.3.8.1 Two E l e c t r i c  Power Mon i t o r i ng  assemblies s h a l l  be OPERABLE 
f o r  each i n s e r v i c e  Class 1E Constant Vol tage Constant 
Frequency (CVCF) power supply. 

APPLICABILITY: MODES 1, 2, and 3, 
MODES 4 and 5 w i t h  any c o n t r o l  r o d  withdrawn f rom a core  
c e l l  con ta in i ng  one o r  more f u e l  assemblies, o r  w i t h  bo th  
r e s i d u a l  heat  removal (RHR) shutdown c o o l i n g  i s o l a t i o n  
valves open. 

- 
Separate c o n d i t i o n  e n t r y  i s  a l lowed f o r  each CVCF power supply. 

CVCF power suppl i es E l e c t r i c  Power 
w i t h  one E l e c t r i c  Mon i t o r i ng  assembly 
Power Mon i t o r i ng  c i r c u i t  breaker  i n  
assembly inoperable.  t h e  t r i p p e d  

cond i t i on .  

ACTIONS 

B. One o r  more i n s e r v i c e  
CVCF power supp l ies  
w i t h  bo th  E l e c t r i c  
Power Mon i t o r i ng  
assemblies 
inoperable.  

CONDITION , COMPLETION TIME 

1 hour 

REQUIRED ACTION 

C.  Required A c t i o n  and 
associated Completion 
Time o f  Cond i t i on  A 
o r  B n o t  met i n  MODE 
1, 2, o r  3. 

€1.1 Remove associated 
i n s e r v i c e  power 
supply(s)  f rom 
serv ice .  

C.1 Be i n  MODE 3. 

AND - 
C.2 Be i n  MODE 4. 

72 hours 

12 hours 

36 hours 

I I 
(cont inued)  
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E l e c t r i c  Power Mon i t o r i ng  
3.3.8.1 

D. Required Ac t i on  and 
assoc ia ted  Completion 
Time o f  Cond i t i on  A 
o r  B n o t  met i n  MODE 
4 o r  5 w i t h  any 
c o n t r o l  r o d  withdrawn 
f rom a core  c e l l  
c o n t a i n i n g  one o r  
more f u e l  assembl i e s  
o r  w i t h  bo th  RHR 
shutdown c o o l i n g  
i s01  a t i o n  va lves  
open. 

ACTIONS (cont inued)  

D . l  I n i t i a t e  a c t i o n  t o  
f u l l  y i n s e r t  a1 1 
i n s e r t a b l e  c o n t r o l  
rods i n  core  c e l l s  
con ta in i ng  one o r  
more f u e l  assemblies. 

CONDITION 

AND - 
0.2.1 I n i t i a t e  a c t i o n  t o  

r e s t o r e  one E l e c t r i c  
Power Mon i t o r i ng  
assembly t o  OPERABLE 
s t a t u s  f o r  i n s e r v i c e  
power supp ly (s ) .  

REQUIRED ACTION 

D.2.2 I n i t i a t e  a c t i o n  t o  
i s o l a t e  t h e  Residual 
Heat Removal Shutdown 
Coo l ing  Systems. 

COMPLETION TIME 

Immediately 

Immediately 

Immediately 
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E l e c t r i c  Power Mon i t o r i ng  
3.3.8.1 

SURVEILLANCE REQUIREMENTS 

SR 3.3.8.1.1 Perform CHANNEL FUNCTIONAL TEST. l Ig2] 

SURVEILLANCE FREQUENCY 

a. Undervoltage: < [ I081  VAC. I 

SR 3.3.8.1.2 Perform CHANNEL CALIBRATION. The 
A l lowab le  Values f o r  D i v i s i o n s  I, 11, 111 
and IV  s h a l l  be: 

b. Overvol tage:  2 [ I321  VAC. I 

[92] days 

c.  Underfrequency: < [57] Hz. I 
d. Overfrequency: 2 [63] Hz. 

SR 3.3.8.1.3 Perform SYSTEM FUNCTIONAL TEST. 18 months 
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RPV Coolant Temperature Monitoring 
3.3.8.2 

3.3 INSTRUMENTATION 

3.3.8.2 Reactor Coolant Temperature Monitoring-Shutdown 

LC0 3.3.8.2 One Reactor Coolant Temperature Monitoring channel 
associated with each RHR subsystem operating in the Shutdown 
Cooling Mode shall be OPERABLE. 

APPLICABILITY: When RHR is operating in the Shutdown Cooling Mode. 

ACTIONS 

A. One or more reactor 
coolant temperature 
monitoring channels operating in the 
inoperable. Shutdown Cooling 

associated Completion restore reactor 
Time of Condition A 
not met. 
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RPV Coo lan t  Temperature  M o n i t o r i n g  
3 . 3 . 8 . 2  

SURVEILLANCE REQUIREMENTS 

SR 3 . 3 . 8 . 2 . 1  Per fo rm CHANNEL CHECK. 

SR 3 . 3 . 8 . 2 . 2  Per form CHANNEL FUNCTIONAL TEST 

ABWR TS 

SR 3 . 3 . 8 . 2 . 3  Per fo rm CHANNEL CALIBRATION. 
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RIPs Operat ing 
3.4.1 

3.4 REACTOR COOLANT SYSTEM (RCS) 

3.4.1 Reactor I n t e r n a l  Pumps (RIPs) - Operat ing 

LC0 3.4.1 A t  l e a s t  n i ne  RIPS s h a l l  be i n  opera t ion .  

[ ] RIPs may be i n  ope ra t i on  prov ided t h e  f o l l o w i n g  l i m i t s  
a re  app l i ed  when t h e  associated LC0 i s  app l i cab le :  

a. LC0 3.2.1, "AVERAGE PLANAR LINEAR HEAT GENERATION RATE 
(APLHGR)," l i m i t s  s p e c i f i e d  i n  t h e  COLR f o r  [ ] RIPs i n  
opera t ion ;  and 

b. LC0 3.2.2, "Minimum CRITICAL POWER RATIO (MCPR)," l i m i t s  
s p e c i f i e d  i n  t h e  COLR f o r  [ ] RIPs i n  opera t ion ;  and 

c.  LC0 3.3.1.1, "SSLC Sensor Inst rumentat ion,"  Func t ion  2.b 
(Average Power Range Mon i to rs  Flow Biased Simulated 
Thermal Power - High),  A1 lowable Value o f  Table 
3.3.1.1-1 i s  r e s e t  f o r  ope ra t i on  w i t h  [ ] RIPs.] 

APPLICABILITY: MODES 1 and 2. 

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Requirements o f  t h e  
LC0 n o t  met. 

SURVEILLANCE REQUIREMENTS 
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A. 1  Be i n  MODE 3. 

SURVEILLANCE 

SR 3.4.1.1 V e r i f y  a t  l e a s t  t h e  requ i red  number o f  RIPs 
a re  OPERABLE a t  any THERMAL POWER l e v e l .  

12 hours 

FREQUENCY 

24 hours 



3 .4  REACTOR COOLANT SYSTEM (RCS) 

3 . 4 . 2  Sa fe t y /Re l i e f  Valves (S/RVs) 

LC0 3.4.2 The s a f e t y  f u n c t i o n  o f  twe lve  S/RVs s h a l l  be OPERABLE. 

APPLICABILITY: MODES 1, 2, and 3.  

ACTIONS 

A. One r e q u i r e d  S/RV 
inoperab le .  

B. Required A c t i o n  and Be i n  MODE 3.  
assoc ia ted  Complet ion 
Time o f  Cond i t i on  A  
n o t  met. 

Be i n  MODE 4. 
OR - 
Two o r  more r e q u i r e d  
S/RVs inoperab le .  

3.4 -2  Rev. 0. Design Control DocumentITier 2 



- SURVEILLANCE REQUIREMENTS 

SURVE I LLANCE I FREQUENCY 

I SR 3 . 4 1  V e r i f y t h e s a f e t y f u n c t i o n l i f t s e t p o i n t s  

i of the required S/RYs are as follows: 

Number o f  
S/RVs 

Setpoint 
_I WPaGJ 

following testing, 1 i f t  settings shall be 
w i t h i n  2 1%. 

I 

In accordance 
wi th  the 
Inservice 
Testing Program 

SR 3 . 4 . 2 . 2  -------- . - ---------  NOTE-------------------- - Not required t o  be performed until 12 hours 
a f t e r  reactor steam dome pressure i s  - r 6.55 MPaG. 

ABUR TS 

Ver i fy  each required S/RV opens when 
manual ly actuated. 

3.4-3 Rev 3. Gesign Control Docuaent,T"+~ ; 

18 months 



RCS Opera t iona l  LEAKAGE 
3.4.3 

3.4 REACTOR COOLANT SYSTEM (RCS) 

3 .4 .3  RCS Opera t iona l  LEAKAGE 

LC0 3.4.3 RCS ope ra t i ona l  LEAKAGE s h a l l  be 1 i m i t e d  t o :  

a. No pressure boundary LEAKAGE; 

b. < 3.785 L/min u n i d e n t i f i e d  LEAKAGE; and 

c .  < 98.4 L/min t o t a l  LEAKAGE averaged over  t h e  p rev ious  
24 hour pe r i od .  

APPLICABILITY: MODES 1, 2, and 3 .  

ACTIONS 

Reduce LEAKAGE t o  
n o t  w i t h i n  l i m i t .  w i t h i n  l i m i t s .  

OR - 

Tota l  LEAKAGE n o t  
w i t h i n  l i m i t .  

B. Required Ac t i on  and Be i n  MODE 3 .  
assoc ia ted  Completion 
Time o f  Cond i t i on  A 
n o t  met. 

Be i n  MODE 4.  
OR - 

Pressure boundary 
LEAKAGE e x i s t s .  

ABWR TS Rev. 0. Design Control DocumentlTier 2 



RCS O p e r a t i o n a l  LEAKAGE 
3 . 4 . 3  

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE 

ABWR TS 

FREQUENCY 

SR 3 . 4 . 3 . 1  V e r i f y  RCS u n i d e n t i f i e d  and t o t a l  LEAKAGE 
a r e  w i t h i n  l i m i t s .  

Rev. 0. Design Control DocumentITier 2 

8 hours  



RCS PIV Leakage 
3 . 4 . 4  

3 . 4  REACTOR COOLANT SYSTEM (RCS) 

3 . 4 . 4  RCS Pressure I s o l a t i o n  Valve (PIV) Leakage 

LC0 3 . 4 . 4  The leakage f rom each RCS PIV s h a l l  be w i t h i n  l i m i t .  

APPLICABILITY: MODES 1 and 2, 
MODE 3 ,  except va lves  i n  t h e  r e s i d u a l  hea t  removal (RHR) 

shutdown c o o l i n g  f lowpath  a re  n o t  r e q u i r e d  t o  meet t h e  
requi rements o f  t h i s  LC0 when i n  t h e  shutdown c o o l i n g  
mode o f  opera t ion .  

ACTIONS 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - N O T E S - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
1.  Separate Cond i t i on  e n t r y  i s  a l lowed f o r  each f l o w  path. 

A. Leakage f rom one o r  
more RCS PIVs n o t  
w i t h i n  l i m i t .  

2. En ter  a p p l i c a b l e  Cond i t ions  and Required Ac t i ons  f o r  systems made 
inoperab le  by PIVs. 

--------------------------.--------------------------------------------------- 

- - - - - - - - - - - - N O T E - - - - - - - - - - - - -  
Each va l ve  used t o  s a t i s f y  
Required Ac t i on  A . l  and 
Required Ac t i on  A.2 s h a l l  
have been v e r i f i e d  t o  meet 
SR 3 . 4 . 4 . 1  and be i n  t h e  
r e a c t o r  cool  an t  pressure 
boundary. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

(cont inued)  

COMPLETION TIME CONDITION 

ABWR TS 

REQUIRED ACTION 
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RCS PIV Leakage 
3.4.4 

A. (cont inued)  

(cont inued)  
ACTIONS 

A.  1 I s o l a t e  t h e  h i g h  
pressure p o r t i o n  o f  
t h e  a f f e c t e d  system 
f rom t h e  low pressure 
p o r t i o n  by use o f  one 
c losed manual, 
deac t i va ted  
automatic,  o r  check 
valve.  

AND - 

COMPLETION TIME CONDITION 

A . 2  I s o l a t e  t h e  h igh  
pressure p o r t i o n  o f  
t h e  a f f e c t e d  system 
f rom t h e  low pressure 
p o r t i o n  by use o f  a  
second c losed manual, 
deac t i va ted  
automatic,  o r  check 
va lve .  

REQUIRED ACTION 

4 hours 

72 hours 

B. Required Ac t i on  and 
associated Completion 
Time n o t  met. 

B . l  Be i n  MODE 3. 

AND - 

0.2 Be i n  MODE 4. 

1 2  hours 

36 hours 
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RCS PIV Leakage 
3 . 4 . 4  

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE 

SR 3 . 4 . 4 . 1  - - - - - - - - - - - - - - - - - - - N O T E - - - - - - - - - - - - - - - - - - - -  
Not r e q u i r e d  t o  be performed i n  MODE 3 .  
---------.--------------------------------- 

V e r i f y  equ iva lent  leakage o f  each RCS PIV 
i s  < 1.9 L/min p e r  2.54 cm (nominal inch)  
o f  va lve  s i z e  up t o  a maximum o f  19 L/min, 
a t  an RCS pressure t 7 .17  MPaG and 
2 7 . 3 1  MPaG. 

18 months 
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RCS Leakage De tec t i on  I ns t rumen ta t i on  
3.4 .5  

3 .4  REACTOR COOLANT SYSTEM (RCS) 

3.4.5 RCS Leakage De tec t i on  Ins t rumenta t ion  

LC0 3.4.5 The f o l l o w i n g  RCS leakage d e t e c t i o n  i ns t rumen ta t i on  s h a l l  be 
OPERABLE: 

a. Drywe l l  f l o o r  d r a i n  sump mon i t o r i ng  system; 

b. The a i r bo rne  p a r t i c u l a t e  channel o f  t h e  d r y w e l l  f i s s i o n  
products mon i t o r i ng  system; and 

c.  The gaseous r a d i o a c t i v i t y  channel o f  t h e  d r y w e l l  f i s s i o n  
products mon i t o r i ng  system o r  t h e  d r y w e l l  a i r  c o o l e r  
condensate f l o w  mon i t o r i ng  system. 

APPLICABILITY: MODES 1, 2, and 3 .  

ACTIONS 

CONDITION 

A. Drywe l l  f l o o r  d r a i n  
sump mon i t o r i ng  system 
inoperab le .  

I I 

(cont inued)  

REQUIRED ACTION 

- - - - - - - - - - - - N O T E - - - - - - - - - - - - -  
LC0 3.0.4 i s  no t  app l i cab le .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

A. 1 Restore d r y w e l l  f l o o r  
d r a i n  sump mon i t o r i ng  
system t o  OPERABLE 
s ta tus .  

ABWR TS 

COMPLETION TIME 

30 days 

Rev. 0, Oesign Contro l  DocumentlTier 2 



RCS Leakage De tec t i on  I ns t rumen ta t i on  
3.4.5 

B. A i rborne  p a r t i c u l a t e  
channel o f  d r y w e l l  
f i s s i o n  p roduc ts  
mon i t o r i ng  system 
inoperab le .  

ACTIONS (cont inued)  

- - - - - - - - - - - N O T E - - - - - - - - - - - -  
LC0 3.0.4 i s  n o t  
appl i c a b l e .  

. . . . . . . . . . . . . . . . . . . . . . . . . . .  

CONDITION 

B. 1 Analyze g rab  samples 
o f  d r y w e l l  
atmosphere. 

8.2 Restore a i r bo rne  
p a r t i c u l a t e  channel 
o f  d r ywe l l  f i s s i o n  
p roduc t  mon i t o r i ng  
system t o  OPERABLE 
s ta tus .  

REQUIRED ACTION 

Once p e r  
12 hours 

COMPLETION TIME 

30 days 

C. Gaseous r a d i o a c t i v i t y  
channel o f  d r ywe l l  
f i s s i o n  p roduc ts  
mon i t o r i ng  system 
inoperab le .  

Drywe l l  a i r  c o o l e r  
condensate f l o w  
mon i t o r i ng  system 
inoperable.  

- - - - - - - - - - -NOTE- - - - - - - - - - - -  
LC0 3.0.4 i s  n o t  
app l i cab le .  

. . . . . . . . . . . . . . . . . . . . . . . . . . .  

C . l  Restore gaseous 
r a d i o a c t i v i t y  channel 
o f  d r ywe l l  f i s s i o n  
products mon i t o r i ng  
system t o  OPERABLE 
s ta tus .  

C .  2  Restore d r y w e l l  a i r  
c o o l e r  condensate 
f l o w  mon i t o r i ng  
system t o  OPERABLE 
s ta tus .  

30 days 

30 days 

I I 

(cont inued)  
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RCS Leakage De tec t i on  I ns t rumen ta t i on  
3.4.5 

D. Required A c t i o n  and 
associated Completion 
Time o f  Cond i t ion  A, 
B, o r  C no t  met. 

ACTIONS (cont inued)  

E. A l l  r e q u i r e d  leakage 
d e t e c t i o n  systems 
inoperable.  

CONDITION 

0 .1  Be i n  MODE 3.  

m 
0.2 Be i n  MODE 4.  

E . l  Enter  LC0 3.0.3.  Immediately ! 

REQUIRED ACTION 

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 
I 

COMPLETION TIME 

SR 3 . 4 . 5 . 1  Perform CHANNEL CHECK o f  r equ i red  d rywe l l  
atmospheric mon i t o r i ng  system. 

12 hours 

SR 3.4.5.2 Perform CHANNEL FUNCTIONAL TEST o f  r e q u i r e d  
leakage d e t e c t i o n  ins t rumenta t ion .  

ABWR TS 

31 days 

SR 3.4 .5 .3  Perform CHANNEL CALIBRATION o f  r e q u i r e d  
leakage d e t e c t i o n  ins t rumenta t ion .  

Rev. 0. Design Control DocumentITier 2 

18 months 



RCS S p e c i f i c  A c t i v i t y  
3.4.6 

3.4 REACTOR COOLANT SYSTEM (RCS) 

3.4.6 RCS S p e c i f i c  A c t i v i t y  

LC0 3.4.6 The s p e c i f i c  a c t i v i t y  o f  t h e  r e a c t o r  coo lan t  s h a l l  be 
l i m i t e d  t o :  

a. DOSE EQUIVALENT 1-131 s p e c i f i c  a c t i v i t y  I 7 4 0 0  Bq/g; and 

b. Gross s p e c i f i c  a c t i v i t y  <(3.7x106/E) Bq/g. 

APPLICABILITY: MODE 1, 
MODES 2 and 3 w i t h  any main steam l i n e  n o t  i s o l a t e d .  

ACTIONS 

(cont inued)  

ABWR TS 

COMPLETION TIME 

Once p e r  4 hours 

48 hours 

. . - . - - . . - 

CONDITION 

A. Reactor coo lan t  
s p e c i f i c  a c t i v i t y  
> 7400 Bq/g and 
< 148,000 Bq/g DOSE 
EQUIVALENT 1-131. 

Rev. 0. Design Control Document/Tier 2 

REQUIRED ACTION 

- - - - - - - - - - - - N O T E - - - - - - - - - - - - -  
LC0 3.0.4 i s  no t  app l i cab le .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

A. 1 Determine DOSE 
EQUIVALENT 1-131. 

AND - 
A.2 Restore DOSE 

EQUIVALENT 1-131 t o  
w i t h i n  l i m i t s .  



RCS Specific Activity 
3.4.6 

ACTIONS (continued) 

CONDITION 

B. Required Action and 
associated Completion 
Time of Condition A 
not met. 

OR - 
Reactor cool ant 
specific activity 
> 148,000 Bq/g DOSE 
EQUIVALENT 1-131. 

REQUIRED ACTION 

B. 1 Determine DOSE 
EQUIVALENT 1-131. 

- AN0 

AND - 
B.2.2.2 Be in MODE 4. 

I C.2.2 Be in MODE 4. 1 36 hours 

COMPLETION TIME 

Once per 4 hours 

8.2.1 Isolate all main 
steam lines. 

- OR 

8.2.2.1 Be in MODE 3. 

36 hours 

C. Reactor coolant 
specific activity 
> (3.7xio6/i) ~q/g. 

ABWR TS 

12 hours 

12 hours 

Rev. 0. Design Control DocumentITier 2 

C.1 Isolate all main 
steam lines. 

OR - 

C.2.1 Be in MODE 3. 

rn 

12 hours 

12 hours 



RCS S p e c i f i c  A c t i v i t y  
3.4.6 

SR 3.4.6.1 V e r i f y  r e a c t o r  coo lan t  gross s p e c i f i c  
a c t i v i t y  i s  ~ ( 3 . 7 x 1 0 ~ / i )  Bq/g. 

SURVEILLANCE REQUIREMENTS 

7  days 

SURVEILLANCE 

SR 3.4.6.2 . - - - - - - - - - - - - - - - - - - N O T E - - - - - - - - - - - - - - - - - - - -  
Only r e q u i r e d  t o  be performed i n  MODE 1. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FREQUENCY 

V e r i f y  r e a c t o r  coo lan t  DOSE 
EQUIVALENT 1-131 s p e c i f i c  a c t i v i t y  i s  
5 7400 Bq/g. 

31 days 

SR 3.4.6.3 - - - - - - - - - - - - - - - - - - - N O T E - - - - - - - - - - - - - - - - - - - -  
Not r e q u i r e d  t o  be performed u n t i l  31 days 
a f t e r  a  minimum o f  2  e f f e c t i v e  f u l l  power 
days and 20 days o f  MODE 1 ope ra t i on  have 
elapsed s i nce  t h e  r e a c t o r  was l a s t  
s u b c r i t i c a l  f o r  t 48 hours. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Determine i f rom a  sample taken i n  MODE 1 
a f t e r  a  minimum o f  2  e f f e c t i v e  f u l l  power 
days and 20 days o f  MODE 1  ope ra t i on  have 
elapsed s ince  t h e  r e a c t o r  was l a s t  
s u b c r i t i c a l  f o r  > 48 hours. 

184 days 

ABWR TS Rev. 0. Design Control DocumentITier 2 



RHR Shutdown Coo l ing  System-Hot Shutdown 
3.4.7 

3.4 REACTOR COOLANT SYSTEM (RCS) 

3.4.7 Residual Heat Removal (RHR) Shutdown Coo l ing  System-Hot Shutdown 

LC0 3.4.7 Three RHR shutdown c o o l i n g  subsystems s h a l l  be OPERABLE, 
and, w i t h  l e s s  than  5 r e a c t o r  i n t e r n a l  pumps (RIPS) i n  
opera t ion ,  a t  l e a s t  one RHR shutdown c o o l i n g  subsystem s h a l l  
be i n  opera t ion .  

- - - - - - - - - - - - - - - - - - - - - - - - - - - - N O T E S - - - - - - - - - - - - - - - - - - - - - - - - - - -  
1. A l l  RHR shutdown c o o l i n g  subsystems and r e a c t o r  i n t e r n a l  

pumps may be removed f rom ope ra t i on  f o r  up t o  2 hours 
pe r  8 hour per iod .  

2. One RHR shutdown c o o l i n g  subsystem may be inoperab le  f o r  
up t o  2 hours f o r  performance o f  Su rve i l l ances  p rov ided  
one o f  t h e  remain ing RHR shutdown c o o l i n g  subsystems i s  
OPERABLE. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

APPLICABILITY: MODE 3 w i t h  r e a c t o r  steam dome pressure < 0.932 MPaG. 

ACTIONS 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - N O T E - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
LC0 3.0.4 i s  n o t  app l i cab le .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

(cont inued)  

CONDITION 

A. One o r  more requ i red  
RHR shutdown c o o l i n g  
subsystems inoperab le .  

ABWR TS Rev. 0. Design Control DocumentITier 2 

REQUIRED ACTION 

A . l  I n i t i a t e  a c t i o n  t o  
r e s t o r e  r e q u i r e d  RHR 
shutdown c o o l i n g  
subsystem(s) t o  
OPERABLE s ta tus .  

COMPLETION TIME 

Immediately 



RHR Shutdown Coo l ing  System-Hot Shutdown 
3 .4 .7  

A. (cont inued)  

ACTIONS (cont inued)  

A. 2 I n i t i a t e  a c t i o n  t o  be 
i n  MODE 4.  

AND - 

COMPLETION TIME CONDITION 

A.3 V e r i f y  an a l t e r n a t e  
method o f  decay heat  
removal i s  a v a i l a b l e  
f o r  each requ i red  
inoperab le  RHR 
shutdown cool  i ng 
subsystem. 

REQUIRED ACTION 

Immediately 

1 hour 

B. No RHR shutdown 
c o o l i n g  subsystem i n  
opera t ion .  

Less than  5 RIPs i n  
opera t ion .  

B . l . l  I n i t i a t e  a c t i o n  t o  
r e s t o r e  one RHR 
shutdown c o o l i n g  
subsystem t o  
opera t ion .  

B.1.2 I n i t i a t e  a c t i o n  t o  
r e s t o r e  a t  l e a s t  5 
RIPs t o  opera t ion .  

AND - 
8.2 V e r i f y  r e a c t o r  

cool  an t  c i r c u l a t i o n  
by an a1 t e r n a t e  
method. 

8.3 Moni to r  r e a c t o r  
coo lan t  temperature 
and pressure. 

Immediately 

Immediately 

1 hour  f rom 
d i scove ry  o f  no 
r e a c t o r  coo lan t  
c i r c u l a t i o n  

m 
Once pe r  
12 hours 
t h e r e a f t e r  

Once pe r  hour 

A6WR TS 3.4-16 Rev. 0. Design Control DocumentlTier 2 



RHR Shutdown Cooling System-Hot Shutdown 
3 .4 .7  

SR 3 . 4 . 7 . 1  - - - - - - - - - - - - - - - - - - - N O T E - - - - - - - - - - - - - - - - - - - -  
Not requi red  t o  be met u n t i l  2 hours a f t e r  
r e a c t o r  steam dome pressure i s  
< 0.932 MPaG. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE 

ABWR TS 

FREQUENCY 

V e r i f y  one RHR shutdown cool ing subsystem 
o r  a t  l e a s t  5 RIPS are  operat ing.  

Rev. 0. Design Control DocumentITier 2 

12 hours 



RHR Shutdown Coo l ing  System-Cold Shutdown 
3 . 4 . 8  

3 . 4  REACTOR COOLANT SYSTEM (RCS) 

3 . 4 . 8  Residual Heat Removal (RHR) Shutdown Coo l ing  System-Cold Shutdown 

LC0 3 . 4 . 8  Three RHR shutdown c o o l i n g  subsystems s h a l l  be OPERABLE, 
and, w i t h  l e s s  than  5 r e a c t o r  i n t e r n a l  pumps (RIPS) i n  
opera t ion ,  a t  l e a s t  one RHR shutdown c o o l i n g  subsystem s h a l l  
be i n  opera t ion .  

1. ALL RHR shutdown c o o l i n g  subsystems and r e a c t o r  i n t e r n a l  
pumps may be removed f rom ope ra t i on  f o r  up t o  2 hours 
pe r  8 hour per iod .  

2. One RHR shutdown c o o l i n g  subsystem may be inoperab le  f o r  
up t o  2 hours f o r  t h e  performance o f  Surve i l lances .  

3.  One RHR shutdown c o o l i n g  subsystem may be inoperab le  
a f t e r  30 hours from i n i t i a l  e n t r y  i n t o  MODE 4 f rom 
MODE 3. 

APPLICABILITY: MODE 4 .  

ACTIONS 

A. One o r  more requ i red  
RHR shutdown cool  i ng 
subsystems inoperab le .  

CONDITION 

A. 1 V e r i f y  an a l t e r n a t e  
method o f  decay heat  
removal i s  a v a i l a b l e  
f o r  each r e q u i r e d  
inoperab le  RHR 
shutdown cool  i ng 
subsystem. 

REQUIRED ACTION COMPLETION TIME 

1 hour 

Once pe r  
24 hours 
t h e r e a f t e r  

(cont inued)  
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RHR Shutdown Coo l ing  System-Cold Shutdown 
3.4.8 

8. No RHR shutdown 
c o o l i n g  subsystem i n  
opera t ion .  

ACTIONS (cont inued)  

Less than  5 RIPS i n  
opera t ion .  

CONDITION 

B.l  V e r i f y  r e a c t o r  
cool  an t  c i r c u l a t i n g  
by an a1 t e r n a t e  
method. 

AND - 

REQUIRE0 ACTION 

8.2 Mon i to r  r e a c t o r  
coo lan t  temperature 
and pressure.  

COMPLETION TIME 

1 hour  f rom 
d i scove ry  o f  no 
r e a c t o r  cool  an t  
c i r c u l a t i o n  

Once pe r  
12 hours 
t h e r e a f t e r  

Once p e r  hour 

SR 3.4.8.1 V e r i f y  one RHR shutdown c o o l i n g  subsystem 
o r  a t  l e a s t  5 RIPS are opera t ing .  

SURVEILLANCE REQUIREMENTS 

12 hours 

SURVEILLANCE 
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RCS P/T L i m i t s  
3 . 4 . 9  

3 .4  REACTOR COOLANT SYSTEM (RCS) 

3 .4 .9  RCS Pressure and Temperature (P/T) L i m i t s  

LC0 3 .4 .9  RCS pressure, RCS temperature, and RCS heatup and cooldown 
r a t e  requi rements s h a l l  be mainta ined w i t h i n  t h e  l i m i t s  
s p e c i f i e d  i n  t h e  PTLR. 

APPLICABILITY: A t  a l l  t imes.  

ACTIONS 

(cont inued)  

CONDITION 

A. NOTE 
Required Ac t i on  A.2 
s h a l l  be completed i f  
t h i s  Cond i t i on  i s  
entered.  

Requirements o f  t h e  
LC0 n o t  met i n  MODES 
1, 2, and 3.  

B. Required Ac t i on  and 
associated Completion 
Time o f  Cond i t i on  A 
n o t  met. 
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REQUIRED ACTION 

A. 1 Restore parameter(s) 
t o  w i t h i n  l i m i t s .  

- AND 

A. 2 Determine RCS i s  
acceptable f o r  
cont inued opera t ion .  

0.1 Be i n  MODE 3 .  

AND 
B.3 Be i n  MODE 4 .  

COMPLETION TIME 

30 minutes 

72 hours 

12 hours 

36 hours 



RCS P/T L i m i t s  
3.4.9 

NOTE 
Required Ac t i on  C.2 
s h a l l  be completed i f  
t h i s  Cond i t ion  i s  
entered.  

ACTIONS (cont inued)  

Requirements o f  t h e  
LC0 n o t  met i n  o the r  
than MODES 1, 2, 
and 3. 

CONDITION 

C . l  I n i t i a t e  a c t i o n  t o  
r e s t o r e  parameter(s) 
t o  w i t h i n  l i m i t s .  

AND - 

REQUIRED ACTION 

C.  2 Determine RCS i s  
acceptable f o r  
opera t ion .  

COMPLETION TIME 
- -  

Immediately 

P r i o r  t o  
e n t e r i n g  MODE 2 
o r  3 

SURVEILLANCE REQUIREMENTS 

SR 3.4.9.1 - - - - - - - - - - - - - - - - - - - N O T E - - - - - - - - - - - - - - - - - - - -  
Only r e q u i r e d  t o  be performed d u r i n g  RCS 
heatup and cooldown operat ions,  and RCS 
i n s e r v i c e  l e a k  and h y d r o s t a t i c  t e s t i n g .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

SURVEILLANCE 

V e r i f y  RCS pressure, RCS temperature, and 
RCS heatup and cooldown r a t e s  a re  w i t h i n  
t h e  l i m i t s  s p e c i f i e d  i n  t h e  PTLR. 

FREQUENCY 

30 minutes 

1 

SR 3.4.9.2 V e r i f y  RCS pressure and RCS temperature a re  
w i t h i n  t h e  c r i t i c a l i t y  l i m i t s  s p e c i f i e d  i n  
t h e  PTLR. 

Once w i t h i n  15 
minutes p r i o r  
t o  c o n t r o l  r o d  
wi thdrawal  f o r  
t h e  purpose o f  
ach iev ing  
c r i t i c a l i t y  
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RCS P/T L i m i t s  
3.4.9 

SURVEILLANCE REQUIREMENTS (cont inued)  

SURVEILLANCE 

SR 3.4.9.3 - - - - - - - - - - - - - - - - - - - N O T E - - - - - - - - - - - - - - - - - - - - -  
Only r e q u i r e d  t o  be performed when 
tens ion ing  t h e  r e a c t o r  vessel head b o l t i n g  
s tuds.  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

V e r i f y  r e a c t o r  vessel f l ange  and head 
f l ange  temperatures are w i t h i n  t h e  1  i m i t s  
s p e c i f i e d  i n  t h e  PTLR. 

SR 3.4.9.4 - - - - - - - - - - - - - - - - - - - N O T E - - - - - - - - - - - - - - - - - - - -  
Not r equ i red  t o  be performed u n t i l  30 
minutes a f t e r  RCS temperature 
5 [27'C] i n  MODE 4. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

V e r i f y  r e a c t o r  vessel f l ange  and head 
f l ange  temperatures a re  w i t h i n  t h e  l i m i t s  
s p e c i f i e d  i n  t h e  PTLR. 

SR 3.4.9.5 - - - - - - - - - - - - - - - - - - - N O T E - - - - - - - - - - - - - - - - - - - -  
Not r e q u i r e d  t o  be performed u n t i l  12 hours 
a f t e r  RCS temperature 5 [38'C] i n  MODE 4. 
-----------.------------------------------- 

V e r i f y  r e a c t o r  vessel f l ange  and head 
f l ange  temperatures are w i t h i n  t h e  l i m i t s  
s p e c i f i e d  i n  t h e  PTLR. 

FREQUENCY 

30 minutes 

30 minutes 

12 hours 
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Reactor Steam Dome Pressure 
3.4.10 

3.4 REACTOR COOLANT SYSTEM (RCS) 

3.4.10 Reactor Steam Dome Pressure 

LC0 3.4.10 The r e a c t o r  steam dome pressure s h a l l  be 5 7.17 MPaG. 

APPLICABILITY: MODES 1 and 2. 

CONDITION 

8. Required Ac t i on  and I B.l 

Be i n  MODE 3. 
associated Completion 
Time n o t  met. 

A. Reactor steam dome 
pressure n o t  w i t h i n  
l i m i t .  

12 hours 

REQUIRED ACTION COMPLETION TIME 

A. 1 Restore r e a c t o r  steam 
dome pressure t o  
w i t h i n  l i m i t .  

SR 3.4.10.1 V e r i f y  r e a c t o r  steam dome pressure i s  
< 7.17 MPaG. 

I l2 hours 

15 minutes 

SURVEILLANCE REQUIREMENTS 

ABWR TS 

SURVEILLANCE 
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3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) 

3.5.1 ECCS-Operating 

LC0 3.5.1 Each ECCS subsystem and t h e  Automatic Depressur iza t ion  
System (ADS) f u n c t i o n  o f  e i g h t  s a f e t y / r e l i e f  va lves  s h a l l  be 
OPERABLE. 

APPLICABILITY: MODE 1, 
MODES 2 and 3, except  ADS va lves  and RCIC are  n o t  r e q u i r e d  

t o  be OPERABLE w i t h  r e a c t o r  steam dome pressure 
5 0.343 MPaG f o r  ADS and 5 1.03 MPaG f o r  RCIC. 

ACTIONS 

ABWR TS 3.5-1 Rev. 0. Design Control DocumentITier 2 

- - 

CONDITION 

A. One o r  two ECCS 
subsystems inoperab le  
p rov ided  R C I C  i s  
OPERABLE. 

B. R C I C  inoperab le .  

OR - 

RCIC and any one o t h e r  
ECCS subsystem 
inoperab le  . 

REQUIRED ACTION 

A. 1 Restore ECCS 
subsystem(s) t o  
OPERABLE s ta tus .  

1 .  V e r i f y  t h e  CTG i s  
f u n c t i o n a l  by 
v e r i f y i n g  t h e  CTG 
s t a r t s  and achieves 
steady s t a t e  vo l t age  
and frequency w i t h i n  
2 minutes. 

AND 
8.1.2 V e r i f y  t h e  CTG 

c i r c u i t  breakers a re  
capable o f  be ing  
a l i gned  t o  each o f  
t h e  ESF buses. 

OR - 

B.2 V e r i f y  t h e  ACIWA 
mode o f  RHR(C) 
subsystem i s  
f u n c t i o n a l .  

COMPLETION TIME 

14 days 

7 days 

7 days 

A!Q 

Once p e r  8 hours 
t h e r e a f t e r  

7 days 

(cont inued)  



ECCS -Opera t ing  
3.5.1 

ACTIONS (con t inued)  

CONDITION 

B. (cont inued)  

I C .  R C I C  and any o t h e r  two 
ECCS subsystems 
inoperab le  p rov ided  a t  
l e a s t  one HPCF 
subsystem i s  OPERABLE. 

D. Any t h r e e  ECCS 
subsystems inoperab le  
p rov ided  R C I C  i s  
OPERABLE. 

REQUIRED ACTION 

AND - 

8.3 Restore ECCS 
subsystem(s) t o  
OPERABLE s t a t u s .  

C . l . l . l  V e r i f y  t h e  CTG i s  
f u n c t i o n a l  by  
v e r i f y i n g  t h e  CTG 
s t a r t s  and achieves 
steady s t a t e  vo l t age  
and frequency w i t h i n  
2 minutes. 

AND - 

C.1.1.2 V e r i f y  t h e  CTG 
c i r c u i t  breakers a re  
capable o f  be ing  
a l i gned  t o  each o f  
t h e  ESF buses. 

C.1.2 V e r i f y  t h e  ACIWA 
mode o f  RHR(C) 
subsystem i s  
f u n c t i o n a l .  

AND - 
C.2 Restore one ECCS 

subsystem t o  
OPERABLE s ta tus .  

D.1 Restore one ECCS 
subsystem t o  
OPERABLE s t a t u s .  

COMPLETION TIME 

14 days 

72 hours 

72 hours 

AND - 

Once pe r  8 hours 
t h e r e a f t e r  

72 hours 

7 days 

3 days 

(con t inued)  
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ECCS -Opera t ing  
3 . 5 . 1  

ACTIONS (cont inued)  

CONDITION 

E. Three h i g h  pressure 
ECCS subsystems 
inoperab le .  

F .  Required Ac t i on  and 
assoc ia ted  Completion 
Time o f  Cond i t i on  A, 
B, C, D o r  E n o t  met. 

Any f o u r  ECCS 
subsystems inoperable.  

G. NOTE 
Th i s  Cond i t i on  may 
e x i s t  concu r ren t l y  
w i t h  Cond i t ions  A 
through D. 

One o r  two ADS valves 
inoperab le .  

H. NOTE 
Th is  Cond i t i on  may 
e x i s t  concu r ren t l y  
w i t h  Cond i t ions  A 
through C.  

REQUIRED ACTION 

E . l  Restore one h igh  
pressure ECCS 
subsystem t o  
OPERABLE s ta tus .  

F . l  Be i n  MODE 3 .  

AND 

F .  2  Be i n  MODE 4.  

G . l  Restore ADS va lves  
t o  OPERABLE s ta tus .  

H . l  Restore one ADS 
va l ve  t o  OPERABLE 
s ta tus .  

COMPLETION TIME 

12 hours 

12 hours 

36 hours 

14 days 

7 days 

Three ADS valves 
inoperable.  

(cont inued)  
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ACTIONS (cont inued)  

12 hours 

CONDITION 

I. Four o r  more ADS 
valves inoperab le .  

1.1 Be i n  MODE 3. 

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE 

REQUIRED ACTION 

Required Ac t i on  and 
associated Completion 
Time o f  Cond i t i on  G o r  
H n o t  met. 

SR 3.5.1.1 V e r i f y ,  f o r  each ECCS subsystem, t h e  p i p i n g  
i s  f i l l e d  w i t h  water  f rom t h e  pump 
discharge va l ve  t o  t h e  i n j e c t i o n  valve.  

COMPLETION TIME 

SR 3.5.1.2 NOTE 
Low pressure core f l o o d e r  (LPFL) subsystems 
may be considered OPERABLE du r i ng  a1 ignment 
and ope ra t i on  f o r  decay heat removal w i t h  
r e a c t o r  steam dome pressure l e s s  than  
0.932 MPaG i n  MODE 3, i f  capable o f  be ing  
manul l y  r e a l i g n e d  and n o t  o therw ise  
inoperab le .  

I. 2 Reduce r e a c t o r  steam 
dome pressure t o  
< 0.343 MPaG. 

V e r i f y  each ECCS subsystem manual, power 
operated, and automat ic  va lve  i n  t h e  f l o w  
path, t h a t  i s  n o t  locked, sealed, o r  
o therw ise  secured i n  p o s i t i o n ,  i s  i n  t h e  
c o r r e c t  p o s i t i o n .  

36 hours 

FREQUENCY 

31 days 

31 days 

(cont inued)  
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ECCS - Operat i ng 
3.5.1 

SURVEILLANCE REQUIREMENTS (cont inued)  

SURVEILLANCE 

SR 3.5.1.3 V e r i f y  ADS n i t r o g e n  supply pressure i s  
2 1.11 MPaG. 

SR 3.5.1.4 V e r i f y  each motor d r i v e n  ECCS pump develops 
t h e  s p e c i f i e d  f l o w  r a t e  aga ins t  a system 
head corresponding t o  t h e  s p e c i f i e d  r e a c t o r  - 
pressure. 

SYSTEM HEAD 
CORRESPONDING 
TO A REACTOR 

SYSTEM FLOW RATE PRESSURE OF 

LPFL 2 954 m3/h 2 0.275 MPaG 

HPCF 2 182 m3/h 2 8.12 MPaG 

SR 3.5.1.5 NOTE 
Not r e q u i r e d  t o  be performed u n t i l  12 
hours a f t e r  r e a c t o r  steam dome pressure i s  
2 6.55 MPaG. 

V e r i f y ,  w i t h  R C I C  steam supply  pressure 
5 7.07 MPaG and > 6.55 MPaG, t h e  R C I C  pump 
can develop a f l o w  > 182 m3/h aga ins t  a 
system head corresponding t o  r e a c t o r  
pressure.  

FREQUENCY 

31 days 

92 days 

92 days 

(cont inued)  
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ECCS - Operat ing 
3 . 5 . 1  

SURVEILLANCE REQUIREMENTS (continued) 

SURVEILLANCE 

SR 3 . 5 . 1 . 6  NOTE 
Not required t o  be performed u n t i l  12 
hours a f t e r  reactor steam dome pressure i s  

1 r 1.03 WPaG. 

Verify. wi th  RCIC steam supply pressure 
I 1.14 HPaG, the R C I C  pufnp can develop a 
flow ra te  2 182 3 / h  against a system head 
corresponding t o  reactor pressure. 

SR 3.5.1.7 NOTE 
Vessel i n jec t i on  may be excluded. 

Ver i fy  each ECCS subsystem actuates on an 
actual or  simulated automatic i n i t i a t i o n  
signal. 

SR 3 .5 .1 .8  NOTE 
Va lve  actuation may be excluded. 

Ver i fy  the ADS actuates on an actual o r  
simulated automatic i n i t i a t i o n  signal. 

SR 3.5.1.9 NOTE 
Not required t o  be performed u n t i l  12 
hours a f te r  reactor steam dome pressure i s  
r 6.55 NPaG. 

Ver i fy  each ADS valve opens when manually 
actuated. 

FREQUENCY 

18 months 

18 months 

18 months 

I8 months 



ECCS -Shutdown 
3 . 5 . 2  

3 . 5  EMERGENCY CORE COOLING SYSTEMS (ECCS) 

3 . 5 . 2  ECCS-Shutdown 

LC0 3 . 5 . 2  Two ECCS subsystems s h a l l  be OPERABLE. 

APPLICABILITY: MODE 4, 
MODE 5  except w i t h  t h e  r e a c t o r  c a v i t y  t o  d ryer /separa to r  

s torage pool ga te  removed and water  l e v e l  > 7.0 m over 
t h e  t o p  o f  t h e  r e a c t o r  pressure vessel  f l ange .  

ACTIONS 

(cont inued)  

CONDITION 

A. One requ i red  ECCS 
subsystem inoperab le .  

B. Required Ac t i on  and 
assoc ia ted  Completion 
Time o f  Cond i t i on  A 
n o t  met. 

C .  Two r e q u i r e d  ECCS 
subsystems inoperable.  

ABWR TS Rev. 0. Design Control DocumentITier 2 

REQUIRED ACTION 

A . l  Restore requ i red  ECCS 
subsystem t o  OPERABLE 
s ta tus .  

B. 1 I n i t i a t e  a c t i o n  t o  
suspend opera t ions  
w i t h  a p o t e n t i a l  f o r  
d r a i n i n g  t h e  r e a c t o r  
vessel (OPDRVs). 

C . l  I n i t i a t e  a c t i o n  t o  
suspend OPDRVs. 

AND - 
C. 2  Restore one ECCS 

subsystem t o  OPERABLE 
s ta tus .  

COMPLETION TIME 

4 hours 

Immediately 

Immediately 

4 hours 



D. Required Ac t i on  C.2 
and associated 
Completion Time n o t  
met. 

ACTIONS (cont inued) 

D. 1 I n i t i a t e  a c t i o n  t o  
r e s t o r e  secondary 
containment t o  
OPERABLE s ta tus .  

CONDITION 

D.2 I n i t i a t e  a c t i o n  t o  
r e s t o r e  one standby 
gas t reatment  
subsystem t o  OPERABLE 
s ta tus .  

AND I - I 

REQUIRED ACTION 

0.3 I n i t i a t e  a c t i o n  t o  
r e s t o r e  one i s o l a t i o n  
va lve  and associated 
i ns t rumen ta t i on  t o  
OPERABLE s t a t u s  i n  
each secondary 
containment 
pene t ra t i on  f l o w  pa th  
n o t  i so la ted .  

COMPLETION TIME 

Immediately 

Immediately 

Immedi ate1 y 

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE 

(cont inued)  

FREQUENCY 

SR 3.5.2.1 V e r i f y ,  f o r  each r e q u i r e d  Low Pressure Core 
Flooder  (LPFL) subsystem, t h e  suppression 
pool  water  l e v e l  i s  2 7.0 in. 

ABWR TS 
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SURVEILLANCE REQUIREMENTS (cont inued)  

SURVEILLANCE 

SR 3.5.2.2 V e r i f y ,  f o r  t h e  r e q u i r e d  High Pressure Core 
Flooder  (HPCF) subsystem, the:  

a. Suppression pool  water  l e v e l  i s  
> 7.0 m, o r  

b. Condensate s torage tank  water  l e v e l  i s  
2 [ I .  

SR 3.5.2.3 V e r i f y ,  f o r  each r e q u i r e d  ECCS subsystem, t h e  
p i p i n g  i s  f i l l e d  w i t h  water  f rom t h e  pump 
d ischarge  va l ve  t o  t h e  i n j e c t i o n  va lve .  

SR 3.5.2.4 - - - - - - - - - - - - - - - - - - - N O T E - - - - - - - - - - - - - - - - - - - -  
Low Pressure Core Flooder  (LPFL) subsystem 
may be considered OPERABLE d u r i n g  a l ignment  
and ope ra t i on  i n  t h e  decay heat  removal 
shutdown c o o l i n g  mode, i f  capable o f  be ing  
manual ly  r e a l i g n e d  and n o t  o therw ise  
inoperab le .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

V e r i f y  each r e q u i r e d  ECCS subsystem manual, 
power operated, and automat ic  va l ve  i n  t h e  
f l o w  path, t h a t  i s  n o t  locked, sealed, o r  
o therw ise  secured i n  p o s i t i o n ,  i s  i n  t h e  
c o r r e c t  p o s i t i o n .  

ABWR TS 

FREQUENCY 

12 hours 

31 days 

31  days 

(cont inued)  
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SURVEILLANCE REQUIREMENTS (continued) 

SURVEILLANCE 

SR 3 . 5 . 2 . 5  V e r i f y  each requi red  ECCS pump develops t h e  
spec i f ied  f low r a t e  against  a  system head 
corresponding t o  the speci f i ed reactor  
pressure. 

SYSTEM HEAD 
NO CORRESPONDING 
OF TO A REACTOR 

SYSTEM FLOW RATE PUMPS PRESSURE OF 

LPFL 2 954 m3/h 1 r 0 . 2 7 5  MPaG 
HPCF 2 182 m3/h 1 1 8.12 MPaG 

SR 3 . 5 . 2 . 6  - - - - - - - - - - - - - - - - - - -  N O T E - - - - - - - - - - - - - - - - - - - -  
Vessel i n j e c t i o n  may be excluded. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Ver i fy  each required ECCS subsystem actuates 
on an actual  o r  simulated automatic 
i n i t i a t i o n  s i g n a l .  

FREQUENCY 

92 days 

18 months 
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Pr imary Containment 
3.6.1.1 

3.6 CONTAINMENT SYSTEMS 

3.6.1.1 Pr imary Containment 

LC0 3.6.1.1 Pr imary containment s h a l l  be OPERABLE. 

APPLICABILITY: MODES 1, 2, and 3. 

ACTIONS 

CONDITION 

A. Pr imary containment 
inoperab le .  

I B.2 

Be i n  MODE 4. 

REQUIRED ACT ION 

B. Required Ac t i on  and 
associated Complet ion 
Time n o t  met. 

12 hours 

36 hours 

COMPLETION TIME 

A . l  Restore p r imary  
containment t o  
OPERABLE s ta tus .  

B . l  Be i n  MODE 3. 

- AND 

ABWR TS 
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Primary Containment 
3.6.1.1 

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE 

SR 3.6.1.1.1 Perform r e q u i r e d  v i s u a l  examinat ions and 
leakage r a t e  t e s t i n g  except f o r  p r imary  
containment a i r  l o c k  t e s t i n g ,  i n  
accordance w i t h  10 CFR 50, Appendix J, 
as mod i f i ed  by approved exemptions. 

The maximum a l l owab le  leakage r a t e ,  L,, 
i s  0.5% o f  p r imary  containment a i r  we igh t  
p e r  day a t  t h e  c a l c u l a t e d  peak 
containment pressure, Pa. 

-----NOTE------  
SR 3.0.2 i s  n o t  
a p p l i c a b l e  - - - - - - - - - - - - - - -  

I n  accordance 
w i t h  10 CFR 50, 
Appendix J, as 
m o d i f i e d  by 
approved 
exemptions 

SR 3.6.1.1.2 V e r i f y  d r ywe l l  t o  suppression chamber 
d i f f e r e n t i a l  pressure does n o t  decrease 
a t  a r a t e  > 12 mm water  gauge 
pe r  minute t e s t e d  over  a 15 minute 
p e r i o d  a t  an i n i t i a l  d i f f e r e n t i a l  
pressure o f  0.031 MPaD. 

18 months 

- - - - -NOTE--- - - -  
Only r e q u i r e d  
a f t e r  two 
consecut ive  
t e s t s  f a i l  and 
con t inues  u n t i l  
two consecut ive  
t e s t s  pass 

9 months 
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Primary Containment Air Locks 
3.6.1.2 

3.6 CONTAINMENT SYSTEMS 

3.6.1.2 Primary Containment Air Locks 

LC0 3.6.1.2 Two primary containment air locks shall be OPERABLE. 

APPLICABILITY: MODES 1, 2, and 3. 

ACTIONS 

-------------------------------------NOTES------------------------------------ 
1. Entry and exit is permissible to perform repairs of the affected air lock 

components. 

2. Separate Condition entry is allowed for each air lock. 

3. Enter applicable Conditions and Required Actions of LC0 3.6.1.1, "Primary 
Containment," when air lock leakage results in exceeding overall 
containment leakage rate acceptance criteria. 

* - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

A. One or more primary 
containment air locks 
with one primary 
containment air lock 
door inoperable. 

CONDITION 

------------NOTES------------ 
1. Required Actions A.l, 

A.2, and A.3 are not 
applicable if both doors 
in the same air lock are 
inoperable and 
Condition C is entered. 

2. Entry and exit is 
permissible for 7 days 
under administrative 
controls if both air 
locks are inoperable. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

REQUIRED ACTION 

(continued) 

COMPLETION TIME 
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Primary Containment A i r  Locks 
3.6.1.2 

ACTIONS 

ABWR TS 3.6-4 Rev. 0, Design Control DocumentITier 2 

COMPLETION TIME 

1  hour 

24 hours 

Once p e r  31 days 

(cont inued)  

CONDITION 

A. (cont inued)  

B. One o r  more p r imary  
containment a i r  l o c k s  
w i t h  p r imary  
containment a i r  l o c k  
i n t e r l o c k  mechanism 
inoperab le .  

REQUIRED ACTION 

A.1 V e r i f y  t h e  OPERABLE 
door i s  c losed i n  t h e  
a f f e c t e d  a i r  l o c k ( s )  . 

AND 
A.2 Lock t h e  OPERABLE door 

c losed i n  t h e  a f f e c t e d  
a i r  l o c k ( s ) .  

AND - 
A.3 - - - - -  - - -  NOTE---------  

A i r  l o c k  doors i n  h i g h  
r a d i a t i o n  areas o r  
areas w i t h  l i m i t e d  
access due t o  i n e r t i n g  
may be v e r i f i e d  1  ocked 
c losed by admin is t ra -  
t i v e  means. 
. . . . . . . . . . . . . . . . . . . . .  

V e r i f y  t h e  OPERABLE 
door  i s  locked c losed 
i n  t h e  a f f e c t e d  a i r  
l o c k ( s ) .  

- - - - - - - - - - - - N O T E S - - - - - - - - - - - -  
1. Required Ac t ions  B . l ,  

B.2, and 8.3 are n o t  
app l i cab le  i f  bo th  doors 
i n  t h e  same a i r  l o c k  a re  
inoperable and 
Cond i t ion  C i s  entered. 

2. En t r y  i n t o  and e x i t  f rom 
containment i s  
pe rm iss ib l e  under t h e  
c o n t r o l  o f  a  dedicated 
i n d i v i d u a l .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



Primary Containment A i r  Locks 
3.6.1.2 

B. (cont inued)  

ACTIONS 

B.l  V e r i f y  an OPERABLE 
door  i s  c l osed  i n  t h e  
a f f e c t e d  a i r  l o c k ( s ) .  

CONDITION 

AND - 

8.2 Lock an OPERABLE door  
c losed i n  t h e  
a f f e c t e d  a i r  l o c k ( ) .  

REQUIRED ACTION 

8.3 - - - - - - - - N O T E - - - - - - - - -  
A i r  l o c k  doors i n  
h i g h  r a d i a t i o n  areas 
o r  areas w i t h  l i m i t e d  
access due t o  
i n e r t i n g  may be 
v e r i f i e d  locked 
c losed by 
a d m i n i s t r a t i v e  means. 
. . . . . . . . . . . . . . . . . . . . .  

COMPLETION TIME 

V e r i f y  an OPERABLE 
door  i s  locked c l osed  
i n  t h e  a f f e c t e d  a i r  
l o c k ( s )  . 

1 hour  

24 hours 

Once pe r  31 days 

ABWR TS 

(cont inued)  
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Primary Containment A i r  Locks 
3.6.1.2 

C.  One o r  more p r imary  
containment a i r  l o c k s  
inoperab le  f o r  reasons 
o t h e r  than  Cond i t i on  A 
o r  B. 

ACTIONS 

C . l  I n i t i a t e  a c t i o n  t o  
eva lua te  p r imary  
containment o v e r a l l  
leakage r a t e  pe r  
LC0 3.6.1.1, us ing  
c u r r e n t  a i r  l o c k  t e s t  
r e s u l t s .  

CONDITION 

Immediately 

REQUIRED ACTION COMPLETION TIME 

C.2 V e r i f y  a door i s  
c losed i n  t h e  
a f f e c t e d  a i r  l ock (s ) .  

D. Required Ac t i on  and 
associated Completion 
Time n o t  met. 

1 hour 

C.3 Restore a i r  l o c k ( s )  
t o  OPERABLE s ta tus .  

D. l  Be i n  MODE 3. 

AND - 
0.2 Be i n  MODE 4. 

24 hours 

12 hours 

36 hours 
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Primary Containment A i r  Locks 
3.6.1.2 

SURVEILLANCE REQUIREMENTS 

SR 3.6.1.2.1 - - - - - - - - - - - - - - - - - - N O T E S - - - - - - - - - - - - - - - - - -  
1. An inoperab le  a i r  l o c k  door does n o t  

i n v a l i d a t e  t h e  p rev ious  successfu l  
performance o f  t h e  o v e r a l l  a i r  l o c k  
leakage t e s t .  

2. Resu l ts  s h a l l  be evaluated aga ins t  
acceptance c r i t e r i a  o f  SR 3.6.1.1.1 
i n  accordance w i t h  10 CFR 50, 
Appendix J, as mod i f i ed  by approved 
exemptions. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Perform requ i red  p r imary  containment a i r  
l o c k  leakage r a t e  t e s t i n g  i n  accordance 
w i t h  10 CFR 50, Appendix J, as mod i f i ed  
by approved exemptions. 

The acceptance c r i t e r i a  f o r  a i r  l o c k  
t e s t i n g  are: 

a. Ove ra l l  a i r  l o c k  leakage r a t e  i s  
5 0.05 La when t e s t e d  a t  t P,. 

b. For each door, leakage r a t e  i s  
5 0.01 La when t h e  gap between t h e  
door seals  i s  p ressur ized  t o  

t [ ] MPaG f o r  a t  l e a s t  15 
minutes.  

-----NOTE------ 
SR 3.0.2 i s  n o t  
a p p l i c a b l e  - - - - - - - - - - - - - - -  

I n  accordance 
w i t h  10 CFR 50, 
Appendix J, as 
modi f i ed by 
approved 
exemptions 

SR 3.6.1.2.2 - - - - - - - - - - - - - - - - - N O T E - - - - - - - - - - - - - - - - - - -  
Only r e q u i r e d  t o  be performed upon e n t r y  
i n t o  p r imary  containment when t h e  
p r imary  containment i s  de - i ne r ted .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
V e r i f y  on l y  one door i n  t h e  p r imary  
containment a i r  l o c k  can be opened a t  a 
t ime.  

184 days 
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PCIVs 
3.6.1.3 

3 . 6  CONTAINMENT SYSTEMS 

3.6.1.3 Primary Containment I s o l a t i o n  Valves (PCIVs) 

LC0 3.6.1.3 Each PCIV s h a l l  be OPERABLE. 

APPLICABILITY: MODES 1, 2, and 3,  
When assoc ia ted  i ns t rumen ta t i on  i s  r e q u i r e d  t o  be OPERABLE 

pe r  LC0 3.3 .1 .1 ,  "SSLC Sensor Ins t rumenta t ion , "  and LC0 
3.3.1.4. "ESF Ac tua t i on  Ins t rumenta t ion . "  

ACTIONS 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - N O T E S - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
1. Pene t ra t i on  f l o w  paths except f o r  purge va lve  p e n e t r a t i o n  f l o w  paths may 

be u n i s o l a t e d  i n t e r m i t t e n t l y  under a d m i n i s t r a t i v e  c o n t r o l s .  

2 .  Separate Cond i t i on  e n t r y  i s  a l lowed f o r  each p e n e t r a t i o n  f l o w  path.  

3 .  Enter  a p p l i c a b l e  Cond i t ions  and Required Ac t ions  f o r  systems made 
inoperab le  by PCIVs. 

4. Enter  a p p l i c a b l e  Cond i t ions  and Required Ac t ions  o f  LC0 3.6.1.1, "Pr imary 
Containment," when PCIV leakage r e s u l t s  i n  exceeding o v e r a l l  containment 
leakage r a t e  acceptance c r i t e r i a .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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CONDITION 

A. - - - - - - - - -NOTE-- - - - - - . .  
On1 y appl i c a b l  e  t o  
pene t ra t i on  f l o w  paths 
w i t h  two PCIVs. 
. . . . . . . . . . . . . . . . . . . . . .  

One o r  more 
p e n e t r a t i o n  f l o w  paths 
w i t h  one PCIV 
inoperab le  except f o r  
purge va l ve  leakage 
n o t  w i t h i n  l i m i t .  

REQUIRED ACTION 

~ . 1  I s o l a t e  t h e  a f f e c t e d  
pene t ra t i on  f l o w  pa th  
by use o f  a t  l e a s t  
one c losed and 
de -ac t i va ted  
automat ic  va lve,  
c losed manual va lve,  
b l i n d  f lange,  o r  
check va l ve  w i t h  f l o w  
through t h e  va l ve  
secured. 

AND - 

COMPLETION TIME 

4 hours except 
f o r  main steam 
1  i n e  

w 
8 hours f o r  main 
steam l i n e  

(cont inued)  



ACTIONS 

CONDITION 

A. (cont inued)  

REQUIRED ACTION - 
A. 2 - - - - - - - -NOTE-- - - - - - - -  

Valves and b l  i n d  
f langes  i n  h i g h  
r a d i a t i o n  areas may 
be v e r i f i e d  by use o f  
a d m i n i s t r a t i v e  means. 
. . . . . . . . . . . . . . . . . . . . .  

V e r i f y  t h e  a f f e c t e d  
p e n e t r a t i o n  f l o w  pa th  
i s  i s o l a t e d .  

COMPLETION TIME 

Once pe r  31 days 
f o r  i s o l a t i o n  
dev ices  ou t s i de  
p r ima ry  
containment, 
d r y w e l l ,  and 
steam tunne l  

P r i o r  t o  
e n t e r i n g  MODE 2 
o r  3 f rom 
MODE 4, i f  
pr imary  
containment was 
d e - i n e r t e d  w h i l e  
i n  MODE 4, i f  
n o t  performed 
w i t h i n  t h e  
p rev ious  
92 days, f o r  
i s o l a t i o n  
dev ices  i n s i d e  
p r imary  
containment 

(cont inued)  
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PCIVs 
3.6.1.3 

ACTIONS (cont inued)  

CONDITION 

B. - - - - - - - - -NOTE- - - - - - - - -  
Only a p p l i c a b l e  t o  
p e n e t r a t i o n  f l o w  paths 
w i t h  two PCIVs. 

One o r  more 
p e n e t r a t i o n  f l o w  paths 
w i t h  two PCIVs 
inoperab le  except f o r  
purge va l ve  leakage 
n o t  w i t h i n  l i m i t .  

C .  - - - - - - - - - N O T E - - - - - - - - -  
Only app l i cab le  t o  
p e n e t r a t i o n  f l o w  paths 
w i t h  o n l y  one PCIV. 
. . . . . . . . . . . . . . . . . . . . . .  

One o r  more 
p e n e t r a t i o n  f l o w  paths 
w i t h  one PCIV 
inoperab le .  

REQUIRED ACTION 

B. 1 I s o l a t e  t h e  a f f e c t e d  
p e n e t r a t i o n  f l o w  pa th  
by use o f  a t  l e a s t  
one c losed and 
de -ac t i va ted  
automat ic  va lve,  
c losed manual valve, 
o r  b l i n d  f lange.  

C . l  I s o l a t e  t h e  a f f e c t e d  
p e n e t r a t i o n  f l o w  pa th  
by use o f  a t  l e a s t  
one c losed and 
de -ac t i va ted  
automat ic  va lve,  
c losed manual va lve,  
o r  b l i n d  f lange.  

, .2 - - - - - - - -NOTE- - - - - - - - -  
Valves and b l i n d  
f langes  i n  h i g h  
r a d i a t i o n  areas may 
be v e r i f i e d  by use o f  
a d m i n i s t r a t i v e  means. 
. . . . . . . . . . . . . . . . . . . . .  

V e r i f y  t h e  a f f e c t e d  
pene t ra t i on  f l o w  pa th  
i s  i s o l a t e d .  

COMPLETION TIME 

1 hour 

4 hours except 
f o r  excess f l o w  
check va lves  
( EFCVs) 

12 hours f o r  
EFCVs 

Once p e r  31 days 

(cont inued)  
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ACTIONS (cont inued)  

CONDITION 

D. One o r  more 
p e n e t r a t i o n  f l o w  
paths w i t h  one o r  
more containment 
purge va lves  n o t  
w i t h i n  purge va l ve  
leakage l i m i t s .  

REQUIRED ACTION 

0.1 I s o l a t e  t h e  a f f e c t e d  
pene t ra t i on  f l o w  pa th  
by use o f  a t  l e a s t  
one [c losed and 
de -ac t i va ted  
automat ic  va lve,  
c losed manual va l  ve, 
o r  b l  i nd f l  angel. 

0.2 - - - - - - - -NOTE-- - - - - - - -  
Valves and b l i n d  
f langes  i n  h i g h  
r a d i a t i o n  areas may 
be v e r i f i e d  by use o f  
a d m i n i s t r a t i v e  means. 
. . . . . . . . . . . . . . . . . . . . .  

V e r i f y  t h e  a f f e c t e d  
pene t ra t i on  f l o w  pa th  
i s  i s o l a t e d .  

0.3 Perform SR 3.6.1.3.7 
f o r  t h e  r e s i l i e n t  
seal purge va lves  
c losed t o  comply w i t h  
Required Ac t i on  0.1. 

COMPLETION TIME 

24 hours 

Once pe r  31 days 
f o r  i s o l a t i o n  
devices ou t s i de  
containment 

P r i o r  t o  
e n t e r i n g  MODE 4 
f rom MODE 5 i f  
n o t  performed 
w i t h i n  t h e  
p rev ious  92 days 
f o r  i s o l a t i o n  
devices i n s i d e  
containment 

Once pe r  
[92] days 

(cont inued)  
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PCIVs 
3.6.1.3 

ACTIONS (con t inued)  

CONDITION 

E. Required Ac t i on  and 
assoc ia ted  Completion 
Time o f  Cond i t i on  A, 
B, C, o r  D n o t  met i n  
MODE 1, 2, o r  3. 

F. Required A c t i o n  and 
assoc ia ted  Completion 
Time o f  Cond i t i on  A, 
B, C, o r  D n o t  met 
f o r  PCIV(s) r equ i red  
t o  be OPERABLE d u r i n g  
movement o f  
i r r a d i a t e d  f u e l  
assemblies i n  t h e  
secondary 
containment. 

G. Required Ac t i on  and 
assoc ia ted  Completion 
Time o f  Cond i t ion  A, 
B, C, o r  D n o t  met 
f o r  PCIV(s) r e q u i r e d  
t o  be OPERABLE du r i ng  
CORE ALTERATIONS. 

H. Required Ac t i on  and 
associated Completion 
Time o f  Cond i t i on  A, 
B, C, o r  D n o t  met 
f o r  PCIV(s) r equ i red  
t o  be OPERABLE d u r i n g  
MODE 4 o r  5 o r  d u r i n g  
opera t ions  w i t h  a 
p o t e n t i a l  f o r  
d r a i n i n g  t h e  r e a c t o r  
vessel (OPDRVs). 

REQUIRED ACTION 

E . l  Be i n  MODE 3. 

A!@ 
E. 2 Be i n  MODE 4. 

F. 1 - - - - - - - -NOTE- - - - - - - - -  
LC0 3.0.3 i s  n o t  
appl i c a b l e .  
. . . . . . . . . . . . . . . . . . . . .  

Suspend movement o f  
i r r a d i a t e d  f u e l  
assemblies i n  t h e  
secondary 
containment. 

G . l  Suspend CORE 
ALTERATIONS. 

4.1 I n i t i a t e  a c t i o n  t o  
suspend OPDRVs. 

4.2 I n i t i a t e  a c t i o n  t o  
r e s t o r e  va l ve (s )  t o  
OPERABLE s ta tus .  

COMPLETION TIME 

12 hours 

36 hours 

Immediately 

Immediately 

Immediately 

Immediately 
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PCIVS 
3.6.1.3 

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE 

SR 3.6.1.3.1 ------------------NOTE------------------ 
Only required to be met in MODES 1, 2, 
and 3. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Verify each 550 mm primary containment 
purge valve is sealed closed except for 
one purge valve in a penetration flow 
path while in Condition D of this LCO. 

1. Only required to be met in MODES 1, 
2, and 3. 

2 .  Not required to be met when the 
550 mm primary containment purge 
valves are open for inerting, 
de-inerting, pressure control, ALARA 
or air quality considerations for 
personnel entry, or Survei 11 ances 
that require the valves to be open. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Verify each 550 mm primary containment 
purge valve is closed. 

FREQUENCY 

31 days 

31 days 

(continued) 
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PCIVs 
3 . 6 . 1 . 3  

SURVEILLANCE REQUIREMENTS (cont inued)  

SURVEILLANCE 

SR 3 . 6 . 1 . 3 . 3  - - - - - - - - - - - - - - - - - - N O T E S - - - - - - - - - - - - - - - - - -  
1 .  Valves and b l i n d  f l anges  i n  h i g h  

r a d i a t i o n  areas may be v e r i f i e d  by 
use o f  a d m i n i s t r a t i v e  means. 

2. Not r e q u i r e d  t o  be met f o r  PCIVs t h a t  
a re  open under a d m i n i s t r a t i v e  
c o n t r o l s .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

V e r i f y  each pr imary  containment i s o l a t i o n  
manual va l ve  and b l i n d  f l ange  t h a t  i s  
l o c a t e d  ou t s i de  p r imary  containment and 
i s  r e q u i r e d  t o  be c losed d u r i n g  acc iden t  
c o n d i t i o n s  i s  closed. 

SR 3 . 6 . 1 . 3 . 4  - - - - - - - - - - - - - - - - - - N O T E S - - - - - - - - - - - - - - - - - -  
1 .  Valves and b l i n d  f langes  i n  h i g h  

r a d i a t i o n  areas may be v e r i f i e d  by 
use o f  a d m i n i s t r a t i v e  means. 

2.  Not r e q u i r e d  t o  be met f o r  PCIVs t h a t  
are open under a d m i n i s t r a t i v e  
c o n t r o l  s. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

V e r i f y  each pr imary  containment i s01  a t i o n  
manual va l ve  and b l i n d  f l ange  t h a t  i s  
l o c a t e d  i n s i d e  p r imary  containment and i s  
r e q u i r e d  t o  be c losed d u r i n g  acc iden t  
c o n d i t i o n s  i s  c losed.  

FREQUENCY 

31 days 

P r i o r  t o  
e n t e r i n g  MODE 2 
o r  3  f rom 
MODE 4 ,  i f  
p r ima ry  
containment was 
de- i n e r t e d  
w h i l e  i n  
MODE 4, i f  n o t  
performed 
w i t h i n  t h e  
p rev ious  
92 days 

(cont inued)  
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SR 3.6.1.3.6 V e r i f y  t h e  i s o l a t i o n  t ime o f  each power 
operated and each automat ic  PCIV, except 
MSIVs, i s  w i t h i n  l i m i t s .  

SURVEILLANCE REQUIREMENTS (cont inued)  

I n  
accordance 
w i t h  t h e  
I n s e r v i  ce 
Tes t i ng  
Program 

SURVEILLANCE 

SR 3.6.1.3.5 V e r i f y  c o n t i n u i t y  o f  t h e  automat ic  
t r a v e r s i n g  i nco re  p rob  (ATIP) shear 
i s o l a t i o n  va l ve  exp los i ve  charge. 

Only requ i red  t o  be met i n  MODES 1, 
2, and 3. 

FREQUENCY 

31 days 

Resu l ts  s h a l l  be evaluated aga ins t  
acceptance c r i t e r i a  o f  SR 3.6.1.1.1 
i n  accordance w i t h  10 CFR 50, 
Appendix J, as mod i f i ed  by approved 
exemptions. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Perform leakage r a t e  t e s t i n g  f o r  each 
pr imary  containment purge va l ve  w i t h  
r e s i l i e n t  seals .  

SR 3.6.1.3.8 V e r i f y  t h e  i s o l a t i o n  t ime ( i . e . ,  t o t a l  
c l osu re  t ime exc lus i ve  o f  e l e c t r i c a l  
de lays)  o f  each MSIV i s  > 3 seconds and 
< 4.5 seconds. 

184 days I 
Once w i t h i n  
92 days a f t e r  
opening t h e  
va l ve  1 
3 months 

(cont inued)  
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PCIVs 
3.6.1.3 

SURVEILLANCE REQUIREMENTS (cont inued)  

SURVEILLANCE 

SR 3.6.1.3.9 V e r i f y  each automat ic  PCIV ac tua tes  t o  
t h e  i s o l a t i o n  p o s i t i o n  on an ac tua l  o r  
s imu la ted  i s o l a t i o n  s i g n a l .  

SR 3.6.1.3.10 V e r i f y  each r e a c t o r  i ns t rumen ta t i on  l i n e  
EFCV ac tua tes  on a  s imulated ins t rument  
l i n e  break t o  r e s t r i c t  f l o w  t o  
< 1.05 cm3/s. - 

SR 3.6 .1 .3 .11  Remove and t e s t  t h e e x p l o s i v e  squib f rom 
each shear i s o l a t i o n  va l ve  o f  t h e  ATIP 
System. 

SR 3.6.1.3.12 - - - - - - - - - - - - - - - - - - N O T E - - - - - - - - - - - - - - - - - - -  
1. Only requ i red  t o  be met i n  MODES 1, 

2, and 3 .  

2. Resu l ts  s h a l l  be evaluated aga ins t  
acceptance c r i t e r i a  o f  SR 3 .6 .1 .1 .1  
i n  accordance w i t h  10 CFR 50, 
Appendix J, as mod i f i ed  by approved 
exemptions. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

V e r i f y  t)e combined leakage r a t e  o f  
0.277 cm/hr  t imes t h e  t o t a l  number o f  
PCIVs through h y d r o s t a t i c a l l y  t e s t e d  
l i n e s  t h a t  penet ra te  t h e  p r imary  
containment i s  n o t  exceeded when these 
i s o l a t i o n  va lves  a re  t e s t e d  a t  
> 0.294 MPaG. - 

FREQUENCY 

18 months 

18 months 

18 months on 
a  STAGGERED 
TEST BASIS 

18 months 

(cont inued)  
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PCIVs 
3.6.1.3 

- - 

SR 3.6.1.3.13 - - - - - - - - - - - - - - - - - - N O T E - - - - - - - - - - - - - - - - - - -  
Resu l ts  s h a l l  be evaluated aga ins t  
acceptance c r i t e r i a  o f  SR 3.6.1.1.1 i n  
accordance w i t h  10 CFR 50, Appendix J, as 
mod i f i ed  by approved exemptions. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

SURVEILLANCE REQUIREMENTS (cont inued)  

V e r i f  leakage r a t e  through each MSIV i s  
?! 5 1 m /h when t e s t e d  a t  t 0.170 MPaG. 

SURVEILLANCE 
-- 

I ----NOTE- - - - - 
SR 3.0.2 
i s  n o t  
a p p l i c a b l e  
- - - - - - - - - - - - -  

FREQUENCY 

I n  accordance 
w i t h  
10 CFR 50, 
Appendix J, 
as mod i f i ed  
by approved 
exemptions 

Only requ i red  t o  be met i n  MODES 1, 2 
and 3. 

ABWR TS 

V e r i f y  each [550 m] pr imary  
containment purge va l ve  i s  b locked t o  
r e s t r i c t  t h e  va l ve  f rom opening > [50]%. 
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Drywe l l  Pressure 
3.6.1.4 

3.6 CONTAINMENT SYSTEMS 

3.6.1.4 Drywe l l  Pressure 

LC0 3.6.1.4 Drywe l l  pressure s h a l l  be < 5.20 kPaG. 

APPLICABILITY: MODES 1, 2, and 3. 

ACTIONS 

CONDITION 

A. Drywe l l  pressure n o t  
w i t h i n  l i m i t .  

12 hours 

36 hours 

B. Required Ac t i on  and 
assoc ia ted  Completion 
Time no t  met. 

REQUIRED ACTION 

A . l  Restore d r ywe l l  
pressure t o  w i t h i n  
l i m i t .  

B. 1 Be i n  MODE 3. 

- AND 

0.2 Be i n  MODE 4. 

SR 3.6.1.4.1 V e r i f y  d r ywe l l  pressure i s  w i t h i n  l i m i t .  12 hours 

COMPLETION TIME 

1 hour  

SURVEILLANCE REQUIREMENTS 

ABWR TS 

SURVEILLANCE 
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Drywe l l  A i r  Temperature 
3.6.1.5 

3 .6  CONTAINMENT SYSTEMS 

3 .6 .1 .5  Drywe l l  A i r  Temperature 

LC0 3 .6 .1 .5  Drywe l l  average a i r  temperature s h a l l  be 5 5 7 ' ~ .  

APPLICABILITY: MODES 1, 2, and 3 .  

ACTIONS 

I l i m i t .  

CONDITION 

A. Drywe l l  average a i r  
temperature n o t  w i t h i n  
l i m i t .  

I B . 2  
Be i n  MODE 4. 

REQUIRED ACTION 

A. 1  Restore d rywe l l  
average a i r  
temoerature t o  w i t h i n  

B. Required A c t i o n  and 
assoc ia ted  Complet ion 
Time n o t  met. 

12 hours 

36 hours 

COMPLETION TIME 

8 hours 

B. 1 Be i n  MODE 3.  

- AND 

SURVEILLANCE REQUIREMENTS 

FREQUENCY 

ABWR TS 

SR 3.6.1.5.1 V e r i f y  d r ywe l l  average a i r  temperature i s  
w i t h i n  l i m i t .  

3.6-19 Rev. 0. Design Control Document/Tier 2 

24 hours 



Wetwell - t o -D rywe l l  Vacuum Breakers 
3.6.1.6 

3 . 6  CONTAINMENT SYSTEMS 

3.6 .1 .6  Wetwell - t o -D rywe l l  Vacuum Breakers 

LC0 3.6.1.6 E igh t  wetwel l  - t o - d r y w e l l  vacuum breakers s h a l l  be OPERABLE. 

AND - 
E i g h t  wetwe l l  - t o - d r y w e l l  vacuum breakers s h a l l  be c losed.  

APPLICABILITY: MODES 1, 2, a n d 3 .  

ACTIONS 

CONDITION 

A. One wetwel l  - t o - d r y w e l l  
vacuum breaker  
inoperab le  f o r  
opening. 

I I 

REQUIRED ACTION 

B. One o r  more we twe l l -  
t o - d r y w e l l  vacuum 
breaker (s )  n o t  c losed.  

12 hours 

36 hours 

COMPLETION TIME 

A. 1 Restore t h e  
inoperab le  vacuum 
breaker  t o  OPERABLE 
s ta tus .  

C .  Required A c t i o n  and 
assoc ia ted  Completion 
Time n o t  met. 

ABWR TS 

72 hours 

B. l  V e r i f y  c l o s u r e  o f  t h e  
vacuum breaker(s)  by 
a l t e r n a t e  methods. 

C.1 Be i n  MODE 3. 

- AND 

C.  2 Be i n  MODE 4. 

Rev. 0. Design Control DocumentITier 2 
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Wetwell - t o -D rywe l l  Vacuum Breakers 
3.6.1.6 

SR 3.6.1.6.1 - - - - - - - - - - - - - - - - - - N O T E - - - - - - - - - - - - - - - - - - -  
Not r e q u i r e d  t o  be met f o r  vacuum 
breakers when per fo rming  t h e i r  in tended 
func t i on .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

SURVEILLANCE REQUIREMENTS 

V e r i f y  each vacuum breaker  i s  c losed.  I 14 days 

SURVEILLANCE 

9CIP 

W i t h i n  2 hours 
a f t e r  any 
d ischarge  o f  
steam t o  t h e  
wetwe l l  f rom 
t h e  sa fe ty /  
r e 1  i e f  va lves  
(S/RVs) o r  any 
ope ra t i on  t h a t  
causes t h e  
wetwe l l  -drywe1 1 
d i f f e r e n t i a l  
pressure t o  be 
reduced by 
t 0.69 kPaD. 

FREQUENCY 

SR 3.6.1.6.2 Perform a f u n c t i o n a l  t e s t  o f  each vacuum 
breaker .  

18 months 

SR 3.6.1.6.3 V e r i f y  each requ i red  vacuum breaker  f u l l y  
opens a t  5 3.43 kPaD. 

ABWR TS 

18 months 

SR 3.6.1.6.4 Perform CHANNEL CALIBRATION o f  vacuum 
breaker  p o s i t i o n  i n d i c a t i o n  channel. 
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Suppression Pool Average Temperature 
3.6.2.1 

3.6 CONTAINMENT SYSTEMS 

3.6.2.1 Suppression Pool Average Temperature 

LC0 3.6.2.1 Suppression pool  average temperature s h a l l  be: 

a. < 3 5 ' ~  when THERMAL POWER i s  > 1% RTP and no 
t e s t i n g  t h a t  adds heat  t o  t h e  suppression pool  i s  be ing  
performed ; 

b. < 40 .6 '~  when THERMAL POWER i s  > 1% RTP and 
t e s t i n g  t h a t  adds heat t o  t h e  suppression pool  i s  be ing  
performed; and 

c.  < 43 .3 '~  when THERMAL POWER i s  1% RTP. 

APPLICABILITY: MODES 1, 2, and 3. 

A. Suppression pool 
aver  e temperature bg > 3 5 C  b u t  5 43.3%. 

ACTIONS 

AND - 

CONDITION 

THERMAL POWER i s  > 1% 
RTP. 

AND - 

I I 

REQUIRED ACTION 

Not per fo rming  t e s t i n g  
t h a t  adds heat  t o  t h e  
suppression poo l .  

COMPLETION TIME 

A. 1 V e r i f y  suppression 
pool average 
temperature < 43 .3 '~ .  

AND - 
A. 2 Restore suppression 

pool  average 
temperature t o  
5 35 '~ .  

Once p e r  hour 

24 hours 

B. Required Ac t i on  and 
assoc ia ted  Completion 
Time o f  Cond i t ion  A 
n o t  met. 

B. 1 Reduce THERMAL POWER 
t o  < 1% RTP. 

12 hours 

ABWR TS 

(cont inue)  
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Suppression Pool Average Temperature 
3.6.2.1 

C.  Suppression pool  
average temperature 
> 40.6%. 

ACTIONS (cont inued) 

THERMAL POWER > 
1% RTP. 

Performing t e s t i n g  
t h a t  adds heat  t o  t h e  
suppression pool .  

COMPLETION TIME CONDITION 

C . l  Suspend a l l  t e s t i n g  
t h a t  adds heat  t o  t h e  
suppression poo l .  

REQUIRED ACTION 

Immediately 

D. Suppression pool  
average temperatureo 
> 4 3 . 3 ' ~  bu t  5 48.9 C.  

D. 1 V e r i f y  suppression 
pool average 
temperature < 48.9%. 

Once pe r  
30 minutes 

E. Suppression pool  
average temperature 
> 48.9'~. 

E . l  Depressurize t h e  
r e a c t o r  vessel t o  
< 1.38 MPaG. 

AND - 
E.2 Be i n  MODE 4. 

12 hours 

36 hours 
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Suppression Pool Average Temperature 
3.6.2.1 

SURVEILLANCE REQUIREMENTS 
> 

SR 3.6.2.1.1 Verify suppression pool average 
temperature is within the applicable 
limits. 

SURVEILLANCE 

24 hours 

FREQUENCY 

5 minutes when 
perf ormi ng 
testing that 
adds heat to 
the suppression 
pool 
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Suppression Pool Water Level 
3.6.2.2 

3.6 CONTAINMENT SYSTEMS 

3.6.2.2 Suppression Pool Water Level 

LC0 3.6.2.2 Suppression pool water l e v e l  s h a l l  be 2 7 meters and 
5 7.1 meters. 

APPLICABILITY: MODES 1, 2, and 3. 

ACTIONS 

l i m i t s .  w i t h i n  l i m i t s .  

B. Required Ac t i on  and Be i n  MODE 3. 
assoc ia ted  Completion 
Time n o t  met. 

Be i n  MODE 4. 

SURVEILLANCE REOUIREMENTS 

SURVEILLANCE 

ABWR TS 

FREQUENCY 

SR 3.6.2.2.1 V e r i f y  suppression pool  water l e v e l  i s  
w i t h i n  l i m i t s .  
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RHR Suppression Pool Coo l ing  
3.6.2.3 

3.6 CONTAINMENT SYSTEMS 

3.6.2.3 Residual Heat Removal (RHR) Suppression Pool Cool i n g  

LC0 3.6.2.3 Three RHR suppression pool c o o l i n g  subsystems s h a l l  be 
OPERABLE. 

APPLICABILITY: MODES 1, 2, and 3 

A. One RHR suppression 
pool  c o o l i n g  subsystem 
inoperab le .  

ACTIONS 

A. 1 Restore RHR 
suppression pool  
c o o l i n g  subsystem t o  
OPERABLE s ta tus .  

CONDITION 

14 days 

Required A c t i o n  and 
assoc ia ted  Complet ion 
Time o f  Cond i t i on  A 
n o t  met. 

REQUIRED ACTION 

Two o r  more RHR 
suppression pool  
c o o l i n g  subsystems 
inoperab le .  

COMPLETION TIME 

B . l  Be i n  MODE 3. 

AND - 
8.2 Be i n  MODE 4. 

12 hours 

36 hours 
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RHR Suppression Pool Coo l ing  
3.6.2.3 

SURVEILLANCE REOUIREMENTS 

SR 3.6.2.3.1 V e r i f y  each RHR suppression pool  c o o l i n g  
subsystem manual, power operated, and 
automat ic  va l ve  i n  t h e  f l o w  pa th  t h a t  i s  
n o t  locked, sealed, o r  o therw ise  secured 
i n  p o s i t i o n  i s  i n  t h e  c o r r e c t  p o s i t i o n  o r  
can be a l i g n e d  t o  t h e  c o r r e c t  p o s i t i o n .  

SURVEILLANCE 

31 days 

FREQUENCY 

SR 3.6.2.3.2 V e r i f y  pach RHR pump develops a f l o w  r a t e  
2 954 m / h  through t h e  assoc ia ted  heat  
exchanger w h i l e  ope ra t i ng  i n  t h e  
suppression pool  coo l  i n g  mode. 

92 days 
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RHR Containment Spray 
3 .6 .2 .4  

3 .6  CONTAINMENT SYSTEMS 

3.6.2.4 Residual Heat Removal (RHR) Containment Spray 

LC0 3.6 .2 .4  Two RHR containment spray subsystems s h a l l  be OPERABLE. 

APPLICABILITY: MODES 1, 2, and 3 .  

ACTIONS 

A. One RHR containment 
spray subsystem 
inoperab le .  

Restore RHR 
containment spray 
subsystem t o  OPERABLE 

B. Two RHR containment Restore one RHR 
spray subsystems 
inoperable.  

C. Required Ac t i on  and Be i n  MODE 3 .  
assoc ia ted  Completion 
Times n o t  met. 

Be i n  MODE 4.  
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RHR Containment Spray 
3.6.2.4 

SURVEILLANCE REQUIREMENTS 
* - 

SR 3.6.2.4.1 V e r i f y  each RHR containment spray 
subsystem manual, power operated, and 
automat ic  va l ve  i n  t h e  f l o w  pa th  t h a t  i s  
n o t  locked, sealed, o r  o therw ise  secured 
i n  p o s i t i o n  i s  i n  t h e  c o r r e c t  p o s i t i o n  o r  
can be a l i gned  t o  t h e  c o r r e c t  p o s i t i o n .  

SURVEILLANCE 

31 days 

FREQUENCY 

SR 3.6 .2 .4 .2  V e r i f y  each assoc ia ted  ( i . . ,  i n  
subsystems B & C13RHR pump develqps a 
f low r a t e  2 114 m /h  and < 160 m /h 
through t h e  wetwel l  spray sparger. 

92 days 
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Primary Containment Hydrogen Recombi ners  
3.6.3.1 

3.6 CONTAINMENT SYSTEMS 

3.6.3.1 Primary Containment Hydrogen Recombiners 

LC0 3.6.3.1 Two pr imary  containment hydrogen recombiners s h a l l  be 
OPERABLE. 

APPLICABILITY: MODES 1 and 2. 

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One p r ima ry  
containment hydrogen 
recombiner inoperab le .  

A .  1 - - - - - - - -NOTE-- - - - - - - -  
LC0 3.0.4 i s  n o t  
appl i c a b l e .  
. . . . . . . . . . . . . . . . . . . . .  

Restore p r imary  
containment hydrogen 
recombiner t o  OPERABLE 
s ta tus .  

8. Two pr imary  
containment hydrogen 
recombi ners  
inoperable.  

B. l  V e r i f y  by 
a d m i n i s t r a t i v e  means 
t h a t  t h e  hydrogen 
c o n t r o l  f u n c t i o n  i s  
maintained. 

AND - 
8.2 Restore one pr imary  

containment hydrogen 
recombiner t o  OPERABLE 

I s t a t u s .  

30 days 

1 hour 

Once pe r  
12 hours 
t h e r e a f t e r  

7 days 

C.  Required Ac t i on  and 
assoc ia ted  Completion 
Time n o t  met. 

12 hours 
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Primary Containment Hydrogen Recombiners 
3.6.3.1 

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE 

SR 3.6.3.1.1 Perform a system f u n c t i o n a l  t e s t  f o r  each 
pr imary  containment hydrogen recombiner. 

FREQUENCY 

6 months 

- 

SR 3.6.3.1.2 Perform a system f u n c t i o n a l  t e s t  f o r  each 
pr imary  containment hydrogen recombiner. 

18 months 

SR 3.6.3.1.3 V i s u a l l y  examine each pr imary  containment 
hydrogen recombiner enclosure and v e r i f y  
t h e r e  i s  no evidence o f  abnormal 
cond i t i ons .  

ABWR TS 

18 months 

SR 3.6.3.1.4 Perform a res i s tance  t o  ground t e s t  f o r  
each heater  phase. 

Rev. 0. Design Control DocumentITier 2 
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Primary Containment Oxygen Concent ra t ion  
3.6.3.2 

3.6 CONTAINMENT SYSTEMS 

3.6.3.2 Primary Containment Oxygen Concentrat ion 

LC0 3.6.3.2 The pr imary  containment oxygen concen t ra t i on  s h a l l  be 
c 3.5 volume percent .  

APPLICABILITY: MODE 1 d u r i n g  t h e  t ime per iod :  

a. From 24 hours a f t e r  THERMAL POWER i s  > 15% RTP f o l l o w i n g  
s ta r t up ,  t o  

b. 24 hours p r i o r  t o  reduc ing  THERMAL POWER t o  c 15% RTP 
p r i o r  t o  t h e  nex t  scheduled r e a c t o r  shutdown. 

ACTIONS 

A. Primary containment Restore oxygen 
oxygen concen t ra t i on  concen t ra t i on  t o  
n o t  w i t h i n  l i m i t .  w i t h i n  l i m i t .  

B. Required Ac t i on  and 
assoc ia ted  Completion t o  5 15% RTP. 
Time n o t  met. 

SR 3.6.3.2.1 V e r i f y  p r imary  containment oxygen 
concen t ra t i on  i s  w i t h i n  1 i m i t s .  

SURVEILLANCE REQUIREMENTS 

7 days 

SURVEILLANCE 

ABWR TS 

FREQUENCY 
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Secondary Containment 
3.6 .4 .1  

3.6 CONTAINMENT SYSTEMS 

3 .6 .4 .1  Secondary Containment 

LC0 3.6 .4 .1  The secondary containment s h a l l  be OPERABLE. 

APPLICABILITY: MODES 1, 2, and 3,  
Dur ing  movement o f  i r r a d i a t e d  f u e l  assemblies i n  t h e  

secondary containment, 
Dur ing  CORE ALTERATIONS, 
Dur ing  opera t ions  w i t h  a p o t e n t i a l  f o r  d r a i n i n g  t h e  r e a c t o r  

vessel (OPDRVs). 
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ACTIONS 

CONDITION 

A. Secondary containment 
inoperab le  i n  MODE 1, 
2, o r  3.  

B. Required A c t i o n  and 
assoc ia ted  Completion 
Time o f  Cond i t i on  A 
n o t  met. 

C .  Secondary containment 
inoperab le  d u r i n g  
movement o f  i r r a d i a t e d  
f u e l  assemblies i n  t h e  
secondary containment, 
d u r i n g  CORE 
ALTERATIONS, o r  du r i ng  
OPDRVs . 

REQUIRED ACTION 

A . l  Restore secondary 
containment t o  
OPERABLE s ta tus .  

B. l  Be i n  MODE 3. 

- AND 

B.2 Be i n  MODE 4. 

C . l  - - - - - - - - N O T E - - - - - - - - -  
LC0 3.0 .3  i s  n o t  
app l i cab le .  
. . . . . . . . . . . . . . . . . . . . .  

Suspend movement o f  
i r r a d i a t e d  f u e l  
assemblies i n  t h e  
secondary 
containment. 

AND - 

COMPLETION TIME 

4  hours 

12 hours 

36 hours 

Immediately 

(cont inued)  



Secondary Containment 
3 . 6 . 4 . 1  

ACTIONS 

C.  (cont inued)  

I n i t i a t e  a c t i o n  t o  
suspend OPDRVs. 

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE 

SR 3.6.4.1.1 V e r i f y  secondary containment vacuum i s  
t 6.4 mm water  gauge. 

SR 3.6.4.1.2 V e r i f y  a l l  secondary containment 
equipment hatches a re  c losed and sealed. 

SR 3.6 .4 .1 .3  V e r i f y  each secondary containment access 
door i s  c losed,  except when t h e  access 
opening i s  being used f o r  e n t r y  and e x i t ,  
then  a t  l e a s t  one door s h a l l  be c losed.  

SR 3 .6 .4 .1 .4  V e r i f y  each standby gas t rea tment  
(SGT) subsystem w i l l  draw down t h e  
secondary containment t o  
t 6.4 mm water  gauge vacuum i n  
5 120 seconds. 

FREQUENCY 

24 hours 

31 days 

31 days 

18 months on 
a STAGGERED 
TEST BASIS 

(cont inued)  
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Secondary Containment 
3 . 6 . 4 . 1  

SURVEILLANCE REQUIREMENTS (continued) 

ABWR TS 

SURVEILLANCE 

SR 3 .6 .4 .1 .5  V e r i f y  each SGT subsystem can mainta in  
2 6.4 mm water gauge vacuum i n  t h e  
secondary containmfnt f o r  1 hour a t  a 
f low r a t e  5 6800 m / h .  

Rev. 0, Design Control Document/Tier 2 

FREQUENCY 

18 months on a 
STAGGERED TEST 
BAS I S 



SCIVs 
3.6.4.2 

3.6 CONTAINMENT SYSTEMS 

3.6.4.2 Secondary Containment I s o l a t i o n  Valves (SCIVs) 

LC0 3.6.4.2 Each SCIV s h a l l  be OPERABLE. 

APPLICABILITY: MODES 1, 2, and 3, 
Dur ing  movement o f  i r r a d i a t e d  f u e l  assemblies i n  t h e  

secondary containment, 
Dur ing  CORE ALTERATIONS, 
Dur ing  opera t ions  w i t h  a  p o t e n t i a l  f o r  d r a i n i n g  t h e  r e a c t o r  

vessel (OPDRVs). 

ACTIONS 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - N O T E S - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
1.  Pene t ra t i on  f l o w  paths may be u n i s o l a t e d  i n t e r m i t t e n t l y  under 

a d m i n i s t r a t i v e  c o n t r o l s .  

2. Separate Cond i t i on  e n t r y  i s  a l lowed f o r  each p e n e t r a t i o n  f l o w  path.  

3 .  En te r  a p p l i c a b l e  Cond i t ions  and Required Ac t i ons  f o r  systems made 
inoperab le  by SCIVs. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

A. One o r  more 
p e n e t r a t i o n  f l o w  pa ths  
w i t h  one SCIV 
inoperab le .  

CONDITION 

A. 1 I s o l a t e  t h e  a f f e c t e d  
p e n e t r a t i o n  f l o w  pa th  
by use o f  a t  l e a s t  
one c losed and 
de -ac t i va ted  
automat ic  va lve,  
c losed manual va lve ,  
o r  b l i n d  f lange.  

REQUIRED ACTION 

AND - 

COMPLETION TIME 

8 hours 

(cont inued)  
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SCIVs 
3.6 .4 .2  

ACTIONS 

CONDITION 

A. (cont inued)  

0. ------...NOTE--------- 
Only a p p l i c a b l e  t o  
p e n e t r a t i o n  f l o w  paths 
w i t h  two i s o l a t i o n  
va lves .  
. . . . . . . . . . . . . . . . . . . . . .  

One o r  more 
p e n e t r a t i o n  f l o w  paths 
w i t h  two SCIVs 
inoperab le .  

C. Required Ac t i on  and 
assoc ia ted  Completion 
Time o f  Cond i t i on  A  
o r  B  n o t  met i n  
MODE 1, 2, o r  3 .  

REQUIRED ACTION 

4.2 - - - - - - - - N O T E - - - - - - - - -  
Valves and b l  i n d  
f langes  i n  h i g h  
r a d i a t i o n  areas may 
be v e r i f i e d  by use o f  
a d m i n i s t r a t i v e  means. 
. . . . . . . . . . . . . . . . . . . . .  

V e r i f y  t h e  a f f e c t e d  
p e n e t r a t i o n  f l o w  pa th  
i s  i s o l a t e d .  

3.1 I s o l a t e  t h e  a f f e c t e d  
p e n e t r a t i o n  f l o w  pa th  
by use o f  a t  l e a s t  
one c losed and 
de -ac t i va ted  
automat ic  va lve,  
c losed manual valve, 
o r  b l  i nd f lange.  

:.1 Be i n  MODE 3. 

:. 2 Be i n  MODE 4. 

COMPLETION TIME 

Dnce p e r  31 days 

1 hours 

12 hours 

36 hours 

(cont inued)  
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ACTIONS (cont inued)  

CONDITION 

0. Required Ac t i on  and 
assoc ia ted  Completion 
Time o f  Cond i t i on  A 
o r  B n o t  met d u r i n g  
movement o f  i r r a d i a t e d  
f u e l  assemblies i n  t h e  
secondary containment, 
d u r i n a  CORE 
ALTER~TIONS, o r  d u r i n g  
OPDRVs . 

REQUIRED ACTION 

D.  1 - - - - - - - -NOTE- - - - - - - - -  
LC0 3.0.3 i s  n o t  
appl i cab1 e. 
- - - - - - * - - - - - - - - - - - - - -  

Suspend movement o f  
i r r a d i a t e d  f u e l  
assemblies i n  t h e  
secondary 
containment. 

0.2 Suspend CORE 
ALTERATIONS. 

D.3 I n i t i a t e  a c t i o n  t o  
suspend OPDRVs. 

COMPLETION TIME 

Imned ia te ly  

Imned ia te ly  

Immediate ly  
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SCIVs 
3 .6 .4 .2  

SURVEILLANCE REQUIREMENTS 

SR 3.6 .4 .2 .1  - - - - - - - - - - - - - - - - - -  NOTES- - - - - - - - - - - - - - - - - -  
1. Valves and b l i n d  f langes  i n  h i g h  

r a d i a t i o n  areas may be v e r i f i e d  by  
use o f  a d m i n i s t r a t i v e  means. 

2. Not r e q u i r e d  t o  be met f o r  SCIVs t h a t  
a re  open under a d m i n i s t r a t i v e  
con t ro l s .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

V e r i f y  each secondary containment 
i s o l a t i o n  manual va l ve  and b l i n d  f l ange  
t h a t  i s  r equ i red  t o  be c losed d u r i n g  
acc iden t  cond i t i ons  i s  closed. 

31 days 

SR 3 .6 .4 .2 .2  V e r i f y  t h e  i s o l a t i o n  t ime  o f  each power 
operated and each automatic SCIV i s  
w i t h i n  l i m i t s .  

ABWR TS 

92 days 

SR 3.6.4.2.3 V e r i f y  each automatic SCIV actuates t o  
t h e  i s o l a t i o n  p o s i t i o n  on an ac tua l  o r  
s imulated ac tua t i on  s i gna l .  

Rev. 0, Design Control Document/Tier 2 
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SGT System 
3.6.4.3 

3.6 CONTAINMENT SYSTEMS 

3.6.4.3 Standby Gas Treatment (SGT) System 

LC0 3.6.4.3 Two SGT t r a i n s  s h a l l  be OPERABLE. 

APPLICABILITY: MODES 1, 2, and 3, 
Dur ing  movement o f  i r r a d i a t e d  f u e l  assemblies i n  t h e  

secondary containment, 
Dur ing  CORE ALTERATIONS, 
Dur ing  opera t ions  w i t h  a p o t e n t i a l  f o r  d r a i n i n g  t h e  r e a c t o r  

vessel (OPDRVs). 

ACTIONS 

ABWR TS 3.6-40 Rev. O .  Design Control DocumentITier 2 

CONDITION 

A. One SGT t r a i n  
inoperable.  

B. Two SGT t r a i n s  
inoperab le  i n  MODES 1, 
2, o r  3. 

C. Required Ac t i on  and 
assoc ia ted  Complet ion 
Time o f  Cond i t i on  A o r  
B n o t  met i n  MODE 1, 
2, o r  3. 

D. Required Ac t i on  and 
assoc ia ted  Completion 
Time o f  Cond i t i on  A 
n o t  met d u r i n g  
movement o f  i r r a d i a t e d  
f u e l  assemblies i n  t h e  
secondary containment, 
d u r i n g  CORE 
ALTERATIONS, o r  d u r i n g  
OPDRVs. 

REQUIRED ACTION 

A . l  Restore SGT t r a i n  t o  
OPERABLE s ta tus .  

B. 1 Restore one SGT t r a i n  
t o  OPERABLE s ta tus .  

C . l  Be i n  MODE 3. 

AND 
C.2 Be i n  MODE 4. 

- - - - - - - - - - - - N O T E - - - - - - - - - - - - -  
LC0 3.0.3 i s  n o t  app l i cab le .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

D . l  Place OPERABLE SGT 
t r a i n  i n  opera t ion .  

- OR 

COMPLETION TIME 

7 days 

4 hours 

12 hours 

36 hours 

Immediately 

(cont inued)  



SGT System 
3.6.4.3 

ACTIONS 

CONDITION 

D. (con t inued)  

E .  Two SGT subsystems 
inoperab le  du r i ng  
movement o f  i r r a d i a t e d  
f u e l  assemblies i n  t h e  
secondary containment, 
d u r i n g  CORE 
ALTERATIONS, o r  d u r i n g  
OPDRVs. 

REQUIRED ACTION 

0.2.1 Suspend movement o f  
i r r a d i a t e d  f u e l  
assemblies i n  
secondary 
containment. 

AND - 

0.2.2 Suspend CORE 
ALTERATIONS. 

0.2.3 I n i t i a t e  a c t i o n  t o  
suspend OPDRVs. 

E.1 - - - - - - - - N O T E - - - - - - - - -  
LC0 3.0.3 i s  n o t  
appl i c a b l e .  
. . . . . . . . . . . . . . . . . . . . .  

Suspend movement o f  
i r r a d i a t e d  f u e l  
assemblies i n  
secondary 
containment. 

E. 2 Suspend CORE 
ALTERATIONS. 

E.3 I n i t i a t e  a c t i o n  t o  
suspend OPDRVs. 

COMPLETION TIME 

Immediate ly  

Immediately 

Immediately 

Immediately 

Immediately 

Immedi ate1 y 
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SGT System 
3.6 .4 .3  

SURVEILLANCE REQUIREMENTS 
I 

SURVEILLANCE I FREQUENCY 

SR 3.6 .4 .3 .1  Operate each SGT t r a i n  f o r  2 10 
cont inuous hours w i t h  hea ters  opera t ing .  

31 days 

SR 3.6.4.3.2 Perform requ i red  SGT f i l t e r  t e s t i n g  i n  
accordance w i t h  t h e  V e n t i l a t i o n  F i l t e r  
Tes t i ng  Program (VFTP) . 

I n  accordance 
w i t h  t h e  VFTP 

SR 3.6.4.3.3 V e r i f y  each SGT t r a i n  ac tua tes  on an 
ac tua l  o r  s imu la ted  i n i t i a t i o n  s i gna l .  

ABWR TS 

18 months 

SR 3.6.4.3.4 V e r i f y  each SGT f i l t e r  c o o l e r  bypass 
damper can be opened and t h e  f an  s t a r t e d .  

Rev. 0. Design Control DocumntITier  2 
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RCW/RSW System and UHS-Operating 
3 . 7 . 1  

3 .7  PLANT SYSTEMS 

3 . 7 . 1  Reactor B u i l d i n g  Coo l ing  Water(RCW) System, Reactor Serv ice  
Water (RSW) System and U l t i m a t e  Heat S ink  (UHS)-Operating 

LC0 3 . 7 . 1  D i v i s i o n s  A, B and C o f  t h e  RCW/RSW System and t h e  UHS s h a l l  
be OPERABLE. 

APPLICABILITY: MODES 1, 2, and 3. 

ACTIONS 

(cont inued)  

CONDITION 

A. One RCW pump and/or 
one RSW pump and/or 
one RCW/RSW heat  
exchanger and/or one 
[spray network]  i n  t h e  
UHS inoperab le  i n  a 
s i n g l e  d i v i s i o n .  

B. One RCW/RSW d i v i s i o n  
inoperab le  f o r  reasons 
o t h e r  than  
Cond i t i on  A. 

OR - 
Both [spray networks] 
i n  one UHS d i v i s i o n  
inoperab le .  

ABWR TS Rev. 0, Design Control DocumentITier 2 

REQUIRED ACTION 

A. 1 Restore pump(s) 
and/or heat exchanger 
and/or UHS [spray 
network] t o  OPERABLE 
s ta tus .  

0.1 Declare assoc ia ted  
supported r e q u i r e d  
f e a t u r e ( s )  inoperab le  
and e n t e r  appl i c a b l e  
Cond i t ions  and 
Required Ac t ions  o f  
t h e  LCDs f o r  t h e  
inoperab le  r e q u i r e d  
f ea tu re (s ) .  

AND - 
8.2 I n i t i a t e  a c t i o n  t o  

r e s t o r e  RCW/RSW 
d i v i s i o n  o r  UHS 
[spray  networks] t o  
OPERABLE s ta tus .  

COMPLETION TIME 

14 days 

Immediately 

Immediately 



RCW/RSW System and UHS-Operating 
3.7.1 

C. Cond i t i on  A e x i s t s  i n  
two o r  more RCW/RSW o r  
UHS [spray  network]  
d i v i s i o n s .  

ACTIONS (cont inued)  

0. Required A c t i o n  and 
assoc ia ted  Complet ion 
Time o f  Cond i t i on  A, B 
o r  C n o t  met. 

Two o r  more RCW/RSW 
d i v i s i o n s  i nope rab le  
f o r  reasons o t h e r  than  
Cond i t i on  C. 

COMPLETION TIME CONDITION 

UHS inoperab le .  

REQUIRED ACTION 

Two o r  more UHS [spray 
network]  d i v i s i o n s  
inoperab le  f o r  reasons 
o t h e r  than  
Cond i t i on  C. 

C.1 Restore one 
inoperab le  RCW/RSW o r  
UHS [spray network]  
d i v i s i o n  t o  OPERABLE 
s ta tus .  

C.2 Restore two 
inoperab le  RCW/RSW o r  
UHS [spray network]  
d i v i s i o n s  t o  OPERABLE 
s ta tus .  

0.1 Be i n  MODE 3. 

AN0 - 
D.2 Be i n  MODE 4. 

7 days 

14 days 

12 hours 

36 hours 
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RCU/RSY Sys tera and MS-Operat f ng 
3.7.1 

SURVE I LLANCE REOU I RWENTS 
- SURVE 1 L W E  I F REQtiENCV 

SR 3 .7 .1 .1  V e r i f y t h e u a t e r l e v e l o f e a c h U H S  
[spray pond] i s  1 [ 1 m. 

24 hours 

SR 3.7.1 . 2  Ver i f y  the water leve l  in  each RSW puslp 
wel l  o f  the intake st ructure i s  2 [ ] m. 

24 hours 

SR 3 . 7 . 1 . 4  - - - + - - - - - - - - - - - - - - - N O T E - - - - - - - - - - - - - - - - - - - -  
I so la t i on  of f low t o  ind iv idual  components 
does not render RCY/RSW System inoperable. 

1 

Ver i fy  each RCU/RSW d i v i s i o n  and associated 
UHS [spray network] d i v i s ion  manual, power 
operated, and automatic valve i n  the f low 
path servic ing safety re lated systems o r  
components, t ha t  i s  not locked, sealed, o r  
otherwise secured i n  posi t ion, i s  i n  the 
correct  pos i t ion.  

I SR 3.7.1.3 Veri fy the RSY water temperature a t  the 
i n l e t  t o  the RCY/RSW heat exchangers i s  

I ,< [33.3)*C. 

& 4- 

31 days 

c3 
24 hours $ 

G> 22- w C- :.- 
% 

e: 

SR 3.7.1.5 VerifyeachRCU/RSWdivisionandassociated 
UHS [spray network] d i v i s ion  actuate on an 
actual or  simulated i n i t i a t i o n  signal. 

18 months 
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RCW/RSW System and UHS - Shutdown 
3.7.2 

3.7 PLANT SYSTEMS 

Reactor B u i l d i n g  Coo l ing  Water (RCW) System, Reactor Serv ice  
Water (RSW) System and U l t i m a t e  Heat S ink  (UHS) - Shutdown 

LC0 3.7.2 Three RCW/RSW d i v i s i o n s  and UHS s h a l l  be OPERABLE. 

- - - - - - - - - - - - - - - - - - - - - - - - - N O T E - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
One RCW/RSW d i v i s i o n  may be inoperab le  i n  MODE 5, and a f t e r  
30 hours f rom i n i t i a l  e n t r y  i n t o  MODE 4 f rom MODE 3. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

APPLICABILITY: MODE 4, 
MODE 5 except w i t h  t h e  r e a c t o r  c a v i t y  t o  d ryer /separa to r  
s torage pool  ga te  removed and water  l e v e l  t 7.0 m over  t he  
t o p  o f  t h e  r e a c t o r  pressure vessel f l ange .  

ACTIONS 
I I 

CONDITION I REQUIRED ACTION I COMPLETION TIME 

A. One RCW pump and/or 
one RSW pump and/or 
one RCW/RSW heat  
exchanger and/or one 
[spray network]  i n  t h e  
UHS i n  one d i v i s i o n  
inoperab le .  

B. Cond i t i on  A e x i s t s  i n  
two o r  more RCW/RSW o r  
UHS [spray network]  
d i v i s i o n s .  

A. 1 Restore pump(s) 
and/or heat  exchanger 
and/or UHS [spray  
network]  t o  OPERABLE 
s ta tus .  

B . l  Restore one 
inoperab le  RCW/RSW o r  
UHS [spray  network]  
d i v i s i o n  t o  OPERABLE 
s ta tus .  

AND I - 
8.2 Restore two 

inoperab le  RCW/RSW o r  
UHS [spray  network]  
d i v i s i o n s  t o  OPERABLE 
s ta tus .  

14 days 

7 days 

14 days 

(con t inued)  
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RCW/RSW System and UHS - Shutdown 
3.7.2 

Enter  a p p l i c a b l e  
RCW/RSW o r  UHS [spray Cond i t ions  and 
network]  d i v i s i o n s  Required Ac t i ons  o f  
inoperab le  f o r  reasons LC0 3.8.11, "AC 
o t h e r  than  Cond i t i on  A Sources - Shutdown 
o r  B. (Low Water Leve l ) "  

f o r  d i e s e l  
OR - generator(s)  made 

inoperab le  by 
UHS inoperab le .  

Required A c t i o n  and Enter  a p p l i c a b l e  
assoc ia ted  Completion Cond i t ions  and 
Time o f  Cond i t i on  A o r  Required Ac t i ons  o f  
B n o t  met. LC0 3.4.8, "Residual 

Heat Removal (RHR) - 
MODE 4 ,"  o r  LC0 
3.9.8, "RHR-Low Water 
Level ", f o r  RHR 
shutdown cool  i n g  made 
inoperab le  by RCW/RSW. 
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RCU/RSU System and UHS - Shutdown 
3.7.2 

SURVE I LLANC E REQU IRERENTS 

SR 3.7.2.1 Verify the water level  o f  each UHS 
[spray pond] i s  2 [ 1 m. 

SR 3.7.2.2 Verify the water level i n  each RSW pump 
well of the intake structure i s  L [ ] m. 

SR 3 . 7 . 2 . 3  Verify the RSW water temperature a t  the 
i n l e t  t o  the RCY/RSW heat exchangers i s  
r [ 3 3 . 3 l 0 c .  

SR 3 . 7 . 2 . 4  - - - - - - - - - - - - - - - - - - - N O T E - - - - - - - - - - - - - - - - - - - -  
Isolat ion o f  flow t o  individual components 
does not render RCW/RSW System inoperable. 
- - - - * - - - - - - - - - - - - - - - - - - - - - - - - - - - - * - - - - - - - - *  

components, that i s  not locked, sealed, o r  
otherwise secured i n  position, i s  i n  the 
correct position. 

actual or simulated i n i t i a t i o n  signal. 

ABUR TS 



RCW/RSW System and UHS - Re fue l i ng  
3.7.3 

3.7 PLANT SYSTEMS 

3.7 .3  Reactor B u i l d i n g  Coo l ing  Water (RCW) System and Reactor Se rv i ce  Water 
(RSW) System and U l t i m a t e  Heat S ink  (UHS) - Re fue l i ng  

LC0 3 . 7 . 3  One RCW/RSW d i v i s i o n  and UHS s h a l l  be OPERABLE. 

APPLICABILITY: MODE 5 w i t h  t h e  r e a c t o r  c a v i t y  t o  d ryer /separa to r  s to rage 
pool  ga te  removed and water  l e v e l  t 7 .0  m over  t h e  t o p  
o f  t h e  r e a c t o r  pressure vessel f l ange .  

ACTIONS 

No RCW/RSW d i v i s i o n  
OPERABLE. 

CONDITION 

UHS inoperable.  

Associated d i v i s i o n a l  
UHS [spray networks] 
inoperable.  

REQUIRED ACTION 

A. 1 Enter  appl i c a b l e  
Cond i t ions  and 
Required Ac t ions  o f  
LC0 3.8.2, "AC 
Sources-Refuel ing" 
f o r  t h e  d i e s e l  
genera to r  made 
inoperab le  by 
RCW/RSW. 

COMPLETION TIME 

AND - 

A.2 Enter  appl i c a b l e  
Cond i t ions  and 
Required Ac t ions  o f  
LC0 3.9.7, "RHR-High 
Water Level" ,  f o r  
RHR-Shutdown Coo l ing  
made inoperab le  by 
RCW/RSW. 

Immediately 

Immediately 
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RCU/RSU System and MS - Refuel ing 
3.7.3 

WRVE 1 LLANCE REOUIREHENTS 

SURVEILLANCE 

SR 3 .7 .3 .1  Ver i fy  the water leve l  o f  each UHS [spray 
pond] i s  1 [ ] m. 

SR 3 .7 .3 .2  Ver i fy  the water leve l  i n  each RSU pump 
wel l  o f  the intake st ructure i s  2 [ ] a. 

t SR 3 . 7 . 3 . 3  Ver i fy  the RSY water temperature a t  the 
I i n l e t  t o  the RtU/RSW heat exchangers i s  

< [33.3]'C. - 

SR 3 . 7 . 3 . 4  - - - - - - - a + - - - m -  NOTE------------------------ 
I so la t ion  of f low t o  ind iv idual  components 
does not render RCU/RSW System inoperable. 
- - - - - - * - - - - - - - - - - - - - - - - - - * - - - - - - - * - * - - - - -  

Ver i fy  RCY/RSY d i v i s ion  and associated UHS 
[spray network] d i v i s i o n  manual, power 
operated, and automatic valve i n  the f low 
path serv ic ing safety re la ted systems o r  
components, t ha t  i s  not locked, sealed, o r  
otherwise secured i n  pos i t ion  i s  i n  the 
correct pos i t ion.  

SR 3.7.3.5 Ver i fy  each RCW/RSY d iv i s ion  and assoicated 
1lHS [spray network] d i v i s ion  actuate on an 
actual o r  simulated i n q t i a t i o n  signal. 

FREQUENCY 

24 hours 

24 hours 

24 hours 

31 days 

18 months 

ABYR TS 



CRHA EF System 
3.7.4 

3.7 PLANT SYSTEM 

3.7 .4  Cont ro l  Room H a b i t a b i l i t y  Area (CRHA) - Emergency 
F i l t r a t i o n  (EF) System 

LC0 3 . 7 . 4  Two d i v i s i o n s  o f  t h e  CRHA EF System s h a l l  be OPERABLE. 

APPLICABILITY: MODES 1, 2, and 3 ,  
Dur ing  movement o f  i r r a d i a t e d  f u e l  assemblies i n  t h e  

secondary containment, 
Dur ing  CORE ALTERATIONS, 
Dur ing  opera t ions  w i t h  a p o t e n t i a l  f o r  d r a i n i n g  t h e  r e a c t o r  

vessel (OPDRVs) . 

A. One EF d i v i s i o n  
inoperab le .  

ACTIONS 

CONDITION 

B. Required Ac t i on  and 
Associated Completion 
Time o f  Cond i t i on  A 
n o t  met i n  MODE 1, 2, 
o r  3.  

A. 1 Restore EF d i v i s i o n  
t o  OPERABLE s ta tus .  

B. 1 Be i n  MODE 3 .  

AND - 

8.2 Be i n  MODE 4 .  

REQUIRED ACTION 

7 days 

12 hours 

36 hours 

COMPLETION TIME 

I 

(cont inued)  
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CRHA EF System 
3.7.4 

ACTIONS (cont inued)  

CONDITION 

C.  Required A c t i o n  and 
assoc ia ted  Completion 
Time o f  Cond i t i on  A 
n o t  met d u r i n g  
movement o f  i r r a d i a t e d  
f u e l  assemblies i n  t h e  
secondary containment, 
d u r i n g  CORE 
ALTERATIONS, o r  d u r i n g  
OPDRVs . 

D. Two EF d i v i s i o n s  
inoperab le  i n  MODE 1, 
2, o r  3. 

REQUIRED ACTION 

- - - - - - - - - - - - N O T E - - - - - - - - - - - - -  
LC0 3.0.3 i s  n o t  app l i cab le .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

C . l  Place OPERABLE EF 
d i v i s i o n  i n  standby 
mode. 

OR - 
C.2.1 Suspend movement o f  

i r r a d i a t e d  f u e l  
assemblies i n  t h e  
secondary 
containment. 

AND 
C.2.2 Suspend CORE 

ALTERATIONS. 

AND 
C.2.3 I n i t i a t e  a c t i o n  t o  

suspend OPDRVs. 

D. 1 Enter  LC0 3.0.3. 

COMPLETION TIME 

Immediate ly  

Immediate ly  

Immediate ly  

Immediate ly  

Immediate ly  

(cont inued)  
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CRHA EF System 
3 . 7 . 4  

ACTIONS (cont inued)  

CONDITION 

E. Two EF d i v i s i o n s  
inoperab le  d u r i n g  
movement o f  i r r a d i a t e d  
f u e l  assemblies i n  t h e  
secondary containment, 
d u r i n g  CORE 
ALTERATIONS, o r  d u r i n g  
OPDRVs . 

REQUIRED ACTION 

- - - - - - - - - - - - N O T E - - - - - - - - - - - - -  
LC0 3 . 0 . 3  i s  n o t  app l i cab le .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

E. l  Suspend movement o f  
i r r a d i a t e d  f u e l  
assemblies i n  t h e  
secondary 
containment. 

E.2 Suspend CORE 
ALTERATIONS. 

E.3 I n i t i a t e  a c t i o n  t o  
suspend OPDRVs. 

COMPLETION TIME 

Immediately 

Immediately 

Immediately 

SR 3 . 7 . 4 . 1  Operate each EF d i v i s i o n  f o r  > 10 
cont inuous hours w i t h  t h e  heaters  
opera t ing .  

SURVEILLANCE REQUIREMENTS 

31 days 

SURVEILLANCE 

SR 3 . 7 . 4 . 2  Perform r e q u i r e d  EF f i l t e r  t e s t i n g  i n  
accordance w i t h  t h e  V e n t i l a t i o n  F i l t e r  
Tes t i ng  Program (VFTP) . 

FREQUENCY 

I n  accordance 
w i t h  t h e  VFTP 

SR 3 . 7 . 4 . 3  V e r i f y  each EF d i v i s i o n  actuates on an 
ac tua l  o r  s imulated i n i t i a t i o n  s i gna l .  

18 months 

ABWR TS 
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CRHA EF System 
3 .7 .4  

SURVEl LLANCE REQUIREMENTS (continued) 

SURVEILLANCE 1 FREQUENCY 

ABWR TS 

SR 3 . 7 . 4 . 4  V e r i f y  each EF d i v i s l o n  can maintain 
a  p o s i t i v e  pressure of 1 3.2 mm water gauge 
r e l a t i v e  t o  the  atmosphere during the  
i s o l a t i o n  mode o f  operat ion a t  a f low r a t e  
o f  5 360 m3/h. 
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18 months 
on a 
STAGGERED 
TEST BASIS 



Con t ro l  Room AC System 
3.7.5 

3.7 PLANT SYSTEM 

3.7 .5  Con t ro l  Room H a b i t a b i l i t y  Area (CRHA) - A i r  Cond i t i on ing  (AC) System 

LC0 3.7.5 Two d i v i s i o n s  o f  t h e  CRHA AC System s h a l l  be OPERABLE. 

APPLICABILITY: MODES 1, 2, and 3 ,  
Dur ing  movement o f  i r r a d i a t e d  f u e l  assemblies i n  t h e  

secondary containment, 
Dur ing  CORE ALTERATIONS, 
Dur ing  opera t ions  w i t h  a p o t e n t i a l  f o r  d r a i n i n g  t h e  r e a c t o r  

vessel (OPDRVs) . 
ACTIONS 

A. One AC d i v i s i o n  
inoperab le .  

CONDITION REQUIRED ACTION COMPLETION TIME 

A. 1 Restore AC d i v i s i o n  
t o  OPERABLE s ta tus .  

12 hours 

36 hours 

30 days 

B. Required A c t i o n  and 
Associated Complet ion 
Time o f  Cond i t i on  A 
n o t  met i n  MODE 1, 2, 
o r  3.  

(cont inued)  

B. 1 Be i n  MODE 3.  

AND 
8.2 Be i n  MODE 4. 
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Cont ro l  Room AC System 
3.7.5 

C. Required Ac t i on  and 
associated Completion 
Time o f  Cond i t i on  A 
n o t  met d u r i n g  
movement o f  i r r a d i a t e d  
f u e l  assemblies i n  t h e  
secondary containment, 
d u r i n g  CORE 
ALTERATIONS, o r  d u r i n g  
OPDRVs . 

ACTIONS (cont inued)  

- - - - - - - - - - - - N O T E - - - - - - - - - - - - -  
LC0 3.0.3 i s  n o t  app l i cab le .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

CONDITION 

I c .I PI ace OPERABLE AC 
d i v i s i o n  i n  
opera t ion .  

C.2.1 Suspend movement o f  
i r r a d i a t e d  f u e l  
assemblies i n  t h e  
secondary 
containment. 

REQUIRED ACTION 

C.2.2 Suspend CORE 
ALTERATIONS. 

COMPLETION TIME 

C.2.3 I n i t i a t e  a c t i o n  t o  
suspend OPDRVs. 

Immediately 

Immediately 

Immediately 

Immediately 

D. Two AC d i v i s i o n s  
inoperab le  i n  MODE 1, 
2, o r  3. 

D. 1 Enter  LC0 3.0.3. Immediately 

ABWR TS 
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(cont inued)  
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Con t ro l  Room AC System 
3.7.5 

E. Two AC d i v i s i o n s  
inoperab le  d u r i n g  
movement o f  i r r a d i a t e d  
f u e l  assemblies i n  t h e  

ACTIONS (cont inued)  

secondary containment, 
d u r i n g  CORE 
ALTERATIONS, o r  d u r i n g  
OPDRVs . 

- - - - - - - - - - - - N O T E - - - - - - - - - - - - -  
LC0 3.0.3 i s  n o t  app l i cab le .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

COMPLETION TIME CONDITION 

E.1 Suspend movement o f  
i r r a d i a t e d  f u e l  
assemblies i n  t h e  
secondary 
containment. 

REQUIRED ACTION 

AND 

E. 2 Suspend CORE 
ALTERATIONS. 

AND - 

E.3 I n i t i a t e  a c t i o n  t o  
suspend OPDRVs. 

I n e d i a t e l y  

Immediately 

Immediately 

SURVEILLANCE REQUIREMENTS 

SR 3.7.5.1 V e r i f y  each CRHA AC d i v i s i o n  has t h e  
c a p a b i l i t y  t o  remove t h e  assumed heat  
1 oad . 

SURVEILLANCE 

18 months 

FREQUENCY 
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Main Condenser Of fgas 
3.7.6 

3.7 PLANT SYSTEMS 

3.7.6 Main Condenser Of fgas 

LC0 3.7.6 The gross gamma a c t i v i t y  r a t e  o f  t h e  nob le  gases measured a t  t h e  
of fgas recombiner e f f l u e n t  s h a l l  be < 14.8 GBq/second a f t e r  decay 
o f  30 minutes. 

APPLICABILITY: MODE 1, 
MODES 2 and 3 w i t h  any main steam l i n e  n o t  i s o l a t e d  and 

steam j e t  a i r  e j e c t o r  (SJAE) i n  opera t ion .  

ACTIONS 

gases n o t  w i t h i n  
l i m i t .  

B. Required Ac t i on  and I s o l a t e  a l l  main 
assoc ia ted  Completion steam l i n e s .  
Time n o t  met. 

I s o l a t e  SJAE. 

8.3.1 Be i n  MODE 3. 

8.3.2 Be i n  MODE 4. 
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Main Condenser Of fgas 
3 .7 .6  

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE I FREQUENCY 

SR 3.7.6.1 - - - - - - - - - - - - - - - - - - -  N O T E - - - - - - - - - - - - - - - - - - - -  
Not r equ i red  t o  be performed u n t i l  31 days 
a f t e r  any main steam l i n e  n o t  i s o l a t e d  and 
SJAE i n  opera t ion .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

V e r i f y  t h e  gross gamma a c t i v i t y  r a t e  o f  t h e  
nob le  gases i s  5 14.8 GBq/second a f t e r  
decay o f  30 minutes. 

31 days 

m 
Once w i t h i n  
4 hours a f t e r  a 
2 50% increase 
i n  t h e  nominal 
steady s t a t e  
f i s s i o n  gas 
re1  ease a f t e r  
f a c t o r i n g  o u t  
inc reases  due 
t o  changes i n  
THERMAL POWER 
1 eve1 
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Main Turb ine  Bypass System 
3.7.7 

3.7 PLANT SYSTEMS 

3.7.7 Main Turb ine  Bypass System 

LC0 3.7.7 The Main Turb ine  Bypass System s h a l l  be OPERABLE. 

LC0 3.2.2, "MINIMUM CRITICAL POWER RATIO (MCPR)," l i m i t s  f o r  
an inoperab le  Main Turb ine  Bypass System, as s p e c i f i e d  i n  
t h e  Core Operat ing L i m i t s  Report (COLR), a r e  made 
app l i cab le .  

APPLICABILITY: THERMAL POWER t 40% RTP. 

ACTIONS 
7 7  

CONDITION I REQUIRED ACTION I COMPLETION TIME 

A. Requirements o f  t h e  
LC0 n o t  met o r  Main 
Turb ine  Bypass System 
inoperab le .  

SURVEILLANCE REOUIREMENTS 

B. Required A c t i o n  and 
assoc ia ted  Complet ion 
Time n o t  met. 

A. 1 S a t i s f y  t h e  
requi rements o f  t h e  
LC0 o r  r e s t o r e  Main 
Turb ine  Bypass System 
t o  OPERABLE s t a t u s .  

2 hours 

B. 1 Reduce THERMAL POWER 
t o  < 40% RTP. 

SURVEILLANCE 

I 

(cont inued)  

4 hours 

FREQUENCY 

SR 3.7.7.1 Perform bypass va l ve  opening t e s t  t o  t 10% 
p o s i t i o n  f o r  each t u r b i n e  bypass va lve .  

ABWR TS 
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Main Turbine Bypass System 
3 .7 .7  

SR 3 .7 .7 .2  Perform a system funct ional  t e s t .  

SURVEILLANCE REQUIREMENTS (continued) 

SURVEILLANCE 

ABWR TS 

FREQUENCY 

SR 3.7.7.3 V e r i f y  the TURBINE BYPASS SYSTEM RESPONSE 
TIME i s  w i th in  l i m i t s .  

Rev. 0. Design Control Document/Tier 2 
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Fuel Pool Water Level 
3 . 7 . 8  

3.7 PLANT SYSTEMS 

3 . 7 . 8  Fuel Pool Water Level 

LC0 3.7.8 The f u e l  pool  water  l e v e l  s h a l l  be 2 7.0 m over  t h e  t op  o f  
i r r a d i a t e d  f u e l  assemblies seated i n  t h e  spent f u e l  s torage 
pool .  

APPLICABILITY: Dur ing movement o f  i r r a d i a t e d  f u e l  assemblies i n  t h e  
associated f u e l  s torage poo l .  

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Fuel pool water  l e v e l  
n o t  w i t h i n  l i m i t .  

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE 1 FREQUENCY 

A.1 - - - - - - - -NOTE- - - - - - - - -  
LC0 3.0.3 i s  n o t  
app l i cab le .  
. . . . . . . . . . . . . . . . . . . . .  

1 Suspend movement o f  
i r r a d i a t e d  f u e l  
assemblies i n  t h e  
associated f u e l  
s torage poo l ( s ) .  

Imned ia te ly  

ABWR TS 

SR 3.7 .8 .1  V e r i f y  t h e  f u e l  pool  water l e v e l  i s  
> 7.0 m over  t h e  t o p  o f  i r r a d i a t e d  f u e l  
assemblies seated i n  t h e  storage racks.  

Rev. 0. Deslgn Control Document/Tler 2 
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AC Sources -Opera t ing  
3 .8 .1  

3 . 8  ELECTRICAL POWER SYSTEMS 

3 .8 .1  AC Sources-Operat ing 

LC0 3 . 8 . 1  The fo l l ow ing  AC e l e c t r i c a l  power sources s h a l l  be OPERABLE: 

a. Two q u a l i f i e d  c i r c u i t s  between t h e  o f f s i t e  t ransmiss ion  
network and t h e  o n s i t e  Class 1E AC E l e c t r i c  Power 
D i s t r i b u t i o n  System; and 

b. Three d i e s e l  genera to rs  (DGs). 

APPLICABILITY: MODES 1, 2, and 3 .  

A. One o f  two o f f s i t e  AC 
power sources t o  one 
ESF bus inoperable.  

-- - 

CONDITION 

A. 1 V e r i f y  a f f e c t e d  ESF 
bus i s  powered f rom 
t h e  o t h e r  operable 
o f f s i t e  AC c i r c u i t .  

A.2 V e r i f y  t h e  CTG i s  
f u n c t i o n a l  by 
v e r i f y i n g  t h e  CTG 
s t a r t s  and achieves 
steady s t a t e  vo l t age  
and frequency w i t h i n  
2 minutes. 

REQUIRED ACTION 

A.3 V e r i f y  t h e  CTG 
c i r c u i t  breakers a r e  
a1 igned t o  t h e  
a f f e c t e d  ESF bus. 

COMPLETION TIME 

72 hours 

Once pe r  8 hours 
t h e r e a f t e r  

72 hours 

Once pe r  7 days 
t h e r e a f t e r  

72 hours 

Once p e r  8 hours 

I thereafter 
(cont inued)  
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AC Sources-Operat ing 
3.8.1 

A. (cont inued)  

ACTIONS (cont inued)  

B. One r e q u i r e d  o f f s i t e  
c i r c u i t  inoperab le .  

AND - 

COMPLETION TIME CONDITION 

A.4 Restore inoperab le  
o f f s i t e  AC power t o  
a f f e c t e d  ESF bus. 

REQUIRED ACTION 

B. 1 Perform SR 3.8.1.1 
f o r  OPERABLE r e q u i r e d  
o f f s i t e  c i r c u i t .  

AND - 
8.2 Declare r e q u i r e d  

f ea tu re (s )  w i t h  no 
power ava i  1 ab le  f rom 
an OPERABLE o f f s i t e  
c i r c u i t  inoperab le  
when t h e  redundant 
r e q u i r e d  f ea tu re (s )  
a re  inoperab le .  

AND - 

8.3 V e r i f y  t h e  combustion 
t u r b i n e  genera to r  
(CTG) i s  f u n c t i o n a l  
by v e r i f y i n g  t h e  CTG 
s t a r t s  and achieves 
steady s t a t e  vo l t age  
and f requency w i t h i n  
2 minutes. 

30 days 

1 hour 

i m  
Once p e r  
B hours 
t h e r e a f t e r  

1 24 hours f rom 
d i scove ry  o f  no 
power ava i  1 ab le  
f rom an 
OPERABLE 
o f f s i t e  c i r c u i t  
t o  one d i v i s i o n  
concur ren t  w i t h  
i n o p e r a b i l  i t y  
o f  redundant 
r e q u i r e d  
f ea tu re (s )  

72 hours 

1 (cont inued)  
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ACTIONS (cont inued) 

CONDITION 

B. (cont inued) 

ABWR TS 

AC Sources-Operat ing 
3.8.1 

REQUIRED ACTION 

8.4 V e r i f y  t h e  CTG 
c i r c u i t  breakers a re  
capable o f  being 
a l i gned  t o  each o f  
ESF buses. 

8.5 Restore requ i red  
o f f s i t e  c i r c u i t  t o  
OPERABLE s ta tus .  

COMPLETION TIME 

72 hours 

Once per  8 
hours 
t h e r e a f t e r  

14 days 

AND - 
1 day f rom 
d iscovery  o f  
two d i v i s i o n s  
w i t h  no power 
a v a i l a b l e  f rom 
an OPERABLE 
o f f s i t e  c i r c u i t  

15 days from 
d iscovery  o f  
f a i l u r e  t o  meet 
t h e  LC0 

(cont inued) 
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AC Sources -Operat ing 
3.8.1 

C. - - - - - - - - -NOTE- - - - - - - - -  
Required Ac t i on  C.3.1 
o r  C.3.2 s h a l l  be 
completed i f  t h i s  
Cond i t ion  i s  entered. 
. . . . . . . . . . . . . . . . . . . . . .  

ACTIONS (cont inued) 

One requ i red  DG 
inoperable.  

C . l  Perform SR 3.8.1.1 
f o r  OPERABLE r e q u i r e d  
o f f s i t e  c i r c u i t ( s ) .  

COMPLETION TIME CONDITION 

C. 2 Decl a re  requ i red  
fea tu re (s ) ,  supported 
by t he  inoperable DG, 
inoperable when t h e  
redundant requ i red  
fea tu re (s )  a re  
inoperable.  

REQUIRED ACTION 

AND - 
C.3.1 Determine OPERABLE 

DG(s) a re  n o t  
inoperable due t o  
common cause f a i l u r e .  

C.3.2 Perform SR 3.8.1.2 
f o r  OPERABLE DG(s) 

AND - 
C. 4 V e r i f y  t he  combustion 

t u r b i n e  generator  
(CTG) i s  f u n c t i o n a l  
by v e r i f y i n g  t h e  CTG 
s t a r t s  and achieves 
steady s t a t e  vo l tage 
and frequency w i t h i n  
2 minutes. 

AND - 

1 hour 

Once pe r  
8 hours 
t h e r e a f t e r  

4 hours from 
d iscovery  o f  
Cond i t ion  C 
concurrent  w i t h  
i n o p e r a b i l i t y  
o f  redundant 
r e q u i r e d  
fea tu re (s )  

24 hours 

24 hours 

72  hours 

(cont inued) 
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AC Sources-Operat ing 
3.8.1 

C. (cont inued)  

ACTIONS (cont inued)  

C .  5 V e r i f y  t h e  CTG 
c i r c u i t  breakers a r e  
a l i g n e d  t o  t h e  ESF 
bus assoc ia ted  w i t h  
t h e  inoperab le  DG. 

CONDITION 

C.6 Restore r e q u i r e d  DG 
t o  OPERABLE s t a t u s .  

72 hours 

REQUIRED ACTION 

Once p e r  8  
hours 
t h e r e a f t e r  

COMPLETION TIME 

14 days 

15 days f rom 
d i scove rv  o f  
f a i l u r e  t o  meet 
t h e  LC0 

D. Two r e q u i r e d  o f f s i t e  
c i r c u i t s  inoperab le .  

D. 1 Declare r e q u i r e d  
f e a t u r e ( s )  inoperab le  
when t h e  redundant 
r e q u i r e d  f e a t u r e ( s )  
a r e  inoperab le .  

AND - 

D.2 Restore one r e q u i r e d  
o f f s i t e  c i r c u i t  t o  
OPERABLE s ta tus .  

12 hours f rom 
d i scove ry  o f  
Cond i t i on  D 
concur ren t  w i t h  
i noperabi 1  i t y  
o f  redundant 
r e q u i r e d  
f ea tu re (s )  

24 hours 

-- 

(cont inued)  
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3.8.1 

ACTIONS (cont inued)  

CONDITION 

E. One r e q u i r e d  o f f s i t e  
c i r c u i t  inoperable.  

One r e q u i r e d  DG 
inoperab le .  

REQUIRED ACTION 

- - - - - - - - - - - - N O T E - - - - - - - - - - - -  
En ter  a p p l i c a b l e  Cond i t ions  
and Required Ac t ions  o f  
LC0 3.8.9, " D i s t r i b u t i o n  
Systems -Operat ing," when 
Cond i t i on  D i s  entered w i t h  
no r e q u i r e d  AC power source 
t o  one d i v i s i o n .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  

E . l  V e r i f y  t h e  combustion 
t u r b i n e  genera to r  
(CTG) i s  f u n c t i o n a l  
by v e r i f y i n g  t h e  CTG 
s t a r t s  and achieves 
steady s t a t e  vo l t age  
and frequency w i t h i n  
2 minutes. 

E.2 V e r i f y  t h e  CTG 
c i r c u i t  breakers a re  
a1 igned t o  t h e  ESF 
bus associated w i t h  
t h e  inoperab le  DG. 

AND 

E.3.1 Restore r e q u i r e d  
o f f s i t e  c i r c u i t  t o  

I OPERABLE s t a t u s .  

E.3.2 Restore r e q u i r e d  DG 
t o  OPERABLE s t a t u s .  

COMPLETION TIME 

12 hours 

12 hours 

Once pe r  8 
hours 
t h e r e a f t e r  

72 hours 

72 hours 

(cont inued)  
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3.8.1 

F. Two r e q u i r e d  DGs 
inoperab le .  

ACTIONS (cont inued)  

F . l  V e r i f y  t h e  combustion 
t u r b i n e  genera to r  
(CTG) i s  f u n c t i o n a l  
by v e r i f y i n g  t h e  CTG 
s t a r t s  and achieves 
steady s t a t e  vo l t age  
and frequency w i t h i n  
2 minutes. 

CONDITION 

F. 2 V e r i f y  t h e  CTG 
c i r c u i t  breakers a r e  
a l i g n e d  t o  one ESF 
bus assoc ia ted  w i t h  
an inoperab le  DG and 
capable o f  be ing  
a l i gned  t o  t h e  o t h e r  
ESF bus assoc ia ted  
w i t h  an inoperab le  
DG . 

F.3 Restore one r e q u i r e d  
DG t o  OPERABLE 
s ta tus .  

REQUIRED ACTION 

2 hours 

COMPLETION TIME 

2 hours 

Once p e r  8 
hours 
t h e r e a f t e r  

72 hours 

G. Required A c t i o n  and 
Associated Complet ion 
Time o f  Cond i t i on  A, 
B, C, D, E o r  F n o t  
met. 

G . l  Be i n  MODE 3. 

AND - 
6.2 Be i n  MODE 4. 

12 hours 

36 hours 

Immediately H. Three o r  more r e q u i r e d  
AC sources inoperab le .  

ABWR TS 3.8-7 Rev. 0. Design Control Document/Tier 2 
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AC Sources-Operat ing 
3.8.1 

SR 3.8.1.1 V e r i f y  c o r r e c t  breaker  al ignment and 
i n d i c a t e d  power a v a i l a b i l i t y  f o r  each 
r e q u i r e d  o f f s i t e  c i r c u i t .  

SURVEILLANCE REQUIREMENTS 

7 days 

SURVEILLANCE 

SR 3.8.1.2 - - - - - - - - - - - - - - - - - - - N O T E S - - - - - - - - - - - - - - - - - - -  
1. Performance o f  SR 3.8.1.7 s a t i s f i e s  

t h i s  SR. 

FREQUENCY 

2. A l l  DG s t a r t s  may be preceded by an 
engine p re lube  p e r i o d  and f o l l owed  by 
a warmup p e r i o d  p r i o r  t o  load ing .  

A mod i f i ed  DG s t a r t  i n v o l v i n g  i d l i n g  
and gradual  a c c e l e r a t i o n  t o  
synchronous speed may be used f o r  t h i s  
SR as recommended by t h e  manufacturer .  
When mod i f i ed  s t a r t  procedures a re  n o t  
used, t h e  t ime, vo l tage ,  and frequency 
to le rances  o f  SR 3.8.1.7 must be met. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

V e r i f y  each DG s t a r t s  f rom standby 
c o n d i t i o n s  and achieves steady s t a t e  
vo l t age  t [6210] V and < [7590]  V and 
frequency t [58.8] Hz and 5 r61.21 Hz. 

As s p e c i f i e d  i n  
Table 3.8.1-1 

I 

(cont inued)  
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3.8 .1  

SR 3.8.1.3 - - - - - - - - - - - - - - - - - - - N O T E S - - - - - - - - - - - - - - - - - - -  
1. DG load ings  may i n c l u d e  gradual  

1 oadi  ng as recommended by t h e  
manufacturer.  

SURVEILLANCE REQUIREMENTS (cont inued)  

2. Momentary t r a n s i e n t s  ou t s i de  t h e  l o a d  
range do no t  i n v a l i d a t e  t h i s  t e s t .  

SURVEILLANCE 

3. Th is  Su rve i l l ance  s h a l l  be conducted 
on o n l y  one DG a t  a t ime.  

FREQUENCY 

4. Th is  SR s h a l l  be preceded by, and 
imned ia te ly  f o l l ow ,  w i t hou t  shutdown, 
a successfu l  performance o f  SR 3.8.1.2 
o r  SR 3.8 .1 .7 .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

V e r i f y  each DG i s  synchronized and loaded 
and operates f o r  t 60 minutes a t  a  l o a d  
2 5000 kW and < [ ] kW. 

As s p e c i f i e d  i n  
Table 3.8.1-1 

SR 3.8.1.4 V e r i f y  each day tank  con ta ins  2 [ ] l i t e r s  
o f  f u e l  o i l .  

31 days 

SR 3.8.1.5 Check f o r  and remove accumulated water  f rom 
each day tank.  

(cont inued)  

31 days 

SR 3.8.1.6 V e r i f y  t h e  f u e l  o i l  t r a n s f e r  system 
operates t o  au toma t i ca l l y  t r a n s f e r  f u e l  o i l  
f rom t h e  storage t ank  t o  t h e  day tank.  

ABWR TS 
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3.8.1 

SR 3.8.1.7 - - - - - - - - - - - - - - - - - - - N O T E - - - - - - - - - - - - - - - - - - - -  
A l l  DG s t a r t s  may be preceded by an engine 
p r e l  ube pe r i od .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

SURVEILLANCE REQUIREMENTS (cont inued)  

V e r i f y  each DG s t a r t s  f rom standby 
c o n d i t i o n  and achieves, i n  < 20 seconds, 
vo l t age  2 [6210] V and < [7590] V and 
frequency 2 [58.8] Hz and < [61.2] Hz. 

SURVEILLANCE 

184 days 

FREQUENCY 

SR 3.8.1.8 - - - - - - - - - - - - - - - - - - - N O T E S - - - - - - - - - - - - - - - - - -  
1. Th i s  S u r v e i l l a n c e  s h a l l  n o t  be 

performed i n  MODE 1 o r  2. 

2. C r e d i t  may be taken f o r  unplanned 
events t h a t  s a t i s f y  t h i s  SR. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

V e r i f y  manual t r a n s f e r  o f  t h e  
[ u n i t  power supply ]  f rom t h e  normal 
o f f s i t e  c i r c u i t  t o  each r e q u i r e d  
a l t e r n a t e  o f f s i t e  c i r c u i t .  

18 months 

I 

(cont inued)  
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3.8.1 

Th i s  Su rve i l l ance  s h a l l  n o t  be 
performed i n  MODE 1 o r  2. 

SURVEILLANCE REQUIREMENTS (cont inued)  

2. C r e d i t  may be taken f o r  unplanned 
events t h a t  s a t i s f y  t h i s  SR. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

SURVEILLANCE 

L J 

V e r i f y  each DG ope ra t i ng  a t  a  power f a c t o r  
< 0.9 r e j e c t s  a  l o a d  > 540 kW f o r  
D i v i s i o n  1  and t 1400 kW f o r  D i v i s i o n s  2  
and 3, and: 

FREQUENCY 

18 months 

I 

a. Fo l l ow ing  l oad  r e j e c t i o n ,  t h e  
f requency i s  < [ ] HZ; I 

b. W i t h i n  3  seconds f o l l o w i n g  l oad  
r e j e c t i o n ,  t h e  vo l t age  i s  t [6210] V 
and < [7590] V; and 

c .  W i t h i n 3  s e c o n d s f o l l o w i n g l o a d  
r e j e c t i o n ,  t h e  frequency i s  t 58.8 Hz 
and < 61.2 Hz. 

SR 3.8.1.10 - - - - - - - - - - - - - - - - - N O T E S - - - - - - - - - - - - - - - - - - - -  
1. Th i s  Su rve i l l ance  s h a l l  n o t  be 

performed i n  MODE 1 o r  2. 

2. C r e d i t  may be taken f o r  unplanned 
events t h a t  s a t i s f y  t h i s  SR. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

V e r i f y  each DG ope ra t i ng  a t  a  power f a c t o r  
< 0.9 does no t  t r i p  and vo l t age  i s  
mainta ined < [ ] V d u r i n g  and f o l l o w i n g  
a  l oad  r e j e c t i o n  o f  a  l oad  [5000] V and 
s [  I k W .  

18  months 

I 

(cont inued)  
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3.8.1 

SR 3.8.1.11 - - - - - - - - - - - - - - - - - - - N O W - - - - - - - - - - - - - - - - - - -  
1. A l l  DG s t a r t s  may be preceded by an 

engine p r e l  ube per iod.  

SURVEILLANCE REqUIREMENTS (cont i nued) 

2. Th is  Surve i l lance s h a l l  no t  be 
performed i n  MODE 1, 2, o r  3. 

SURVEILLANCE 

3 .  C r e d i t  may be taken f o r  unplanned 
events t h a t  s a t i s f y  t h i s  SR. 

FREQUENCY 

V e r i f y  on an actual  o r  simulated l o s s  o f  
o f f s i t e  power s igna l  : 

a. Oe-energizat ion o f  emergency buses; 

b .  Load shedding from emergency buses; 
and 

c .  OG au to -s ta r t s  from standby cond i t i on  
and: 

1. energizes permanently connected 
loads i n  I 20 seconds, 

2. sequenti a1 l y  energizes 
auto-connected shutdown loads, 

3 .  maintains steady s t a t e  vo l tage 
2 [6210] V and r (75901 V, 

4.  mainta ins steady s t a t e  frequency 
2 [58.8] Hz and 5 [61.2]  HZ, and 

5. suppl ies permanently connected and 
auto-connected shutdown loads f o r  
2 5 minutes. 

18 months 

(continued) 
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3.8.1 

SR 3.8.1.12 - - - - - - - - - - - - - - - - - - -  N O T E S - - - - - - - - - - - - - - - - - - -  
1. All DG s t a r t s  may be preceded by an 

engine prelube per iod.  

SURVEILLANCE REQUIREMENTS (continued) 

2. Th is  Surve i l1  ance s h a l l  n o t  be 
performed i n  MODE 1 o r  2. 

SURVEILLANCE 

3 .  Cred i t  may be taken f o r  unplanned 
events t h a t  s a t i s f y  t h i s  SR. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FREQUENCY 

a. I n  I 20 seconds a f t e r  a u t o - s t a r t  and 
du r ing  tes ts ,  achieves vo l tage 
2 [6210] V and I [7590] V;  

V e r i f y  on an ac tua l  o r  s imulated Emergency 
Core Cool i n g  System (ECCS) i n i t i a t i o n  
s igna l  each DG au to -s ta r t s  from standby 
condi t i on and : 

b. I n  I 20 seconds a f t e r  a u t o - s t a r t  and 
du r ing  tes t s ,  achieves frequency 
2 [58.8] Hz and I [61.2] Hz; 

18 months 

c. Operates f o r  2 5 minutes; I 
d. Permanently connected 1 oads remain 

energized from t h e  o f f s i t e  power 
system; and 

e. Emergency 1 oads are sequenti a1 ly 
energized from the  o f f s i  t e  power 
system. 

ABWR TS 
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3.8.1 

SR 3.8.1.13 - - - - - - - - - - - - - - - - - - N O T E S - - - - - - - - - - - - - - - - - - -  
1. Th is  Su rve i l l ance  s h a l l  n o t  be 

performed i n  MODE 1, 2, o r  3. 

SURVEILLANCE REQUIREMENTS (cont inued)  

2. C r e d i t  may be taken f o r  unplanned 
events t h a t  s a t i s f y  t h i s  SR. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

SURVEILLANCE 

V e r i f y  each DG's automat ic  t r i p s  a r e  
bypassed on ac tua l  o r  s imu la ted  l o s s  o f  
vo l t age  s i g n a l  on t h e  emergency bus 
concur ren t  w i t h  an ac tua l  o r  s imu la ted  ECCS 
i n i t i a t i o n  s i gna l  except:  

FREQUENCY 

18 months 

a. Engine overspeed; and I 
b. Generator d i f f e r e n t i a l  c u r r e n t .  I 

SR 3.8.1.14 - - - - - - - - - - - - - - - - - - - N O T E S - - - - - - - - - - - - - - - - - - -  
1. Momentary t r a n s i e n t s  ou t s i de  t h e  l o a d  

and power f a c t o r  ranges do n o t  
i n v a l i d a t e  t h i s  t e s t .  

2. Th i s  Su rve i l l ance  s h a l l  n o t  be 
performed i n  MODE 1 o r  2. 

3 .  C r e d i t  may be taken f o r  unplanned 
events t h a t  s a t i s f y  t h i s  SR. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

V e r i f y  each DG ope ra t i ng  a t  a  power f a c t o r  
5 0.9, operates f o r  2 24 hours: 

a. For > 2  hours loaded, > 5225 kW and 
< 5500 kW; and 

b. For t h e  remain ing hours o f  t h e  t e s t  
1  oaded > 5000 kW and 5 [ 1. 

18 months 

(cont inued)  
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3.8.1 

SR 3.8.1.15 - - - - - - - - - - - - - - - - - - - N O T E S - - - - - - - - - - - - - - - - - - -  
1. Th i s  S u r v e i l l a n c e  s h a l l  be performed 

w i t h i n  5 minutes o f  s h u t t i n g  down t h e  
DG a f t e r  t h e  DG has operated t 2 hours 
loaded 2 5225 kW and 2 5500 kW. 

SURVEILLANCE REUUIREMENTS (cont inued)  

Momentary t r a n s i e n t s  ou t s i de  o f  l o a d  
range do n o t  i n v a l i d a t e  t h i s  t e s t .  

SURVEILLANCE 

2. A l l  DG s t a r t s  may be preceded by an 
engine p r e l  ube pe r i od .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FREQUENCY 

V e r i f y  each DG s t a r t s  and achieves, i n  
5 20 seconds, vo l t age  2 [6210] V and 
< [7590] V and frequency 2 [58.8] Hz 
and 5 [61.2] Hz. 

18 months 

SR 3.8.1.16 - - - - - - - - - - - - - - - - - - - N O T E S - - - - - - - - - - - - - - - - - - -  
1. Th i s  S u r v e i l l a n c e  s h a l l  n o t  be 

performed i n  MODE 1, 2, o r  3. 

2. C r e d i t  may be taken f o r  unplanned 
events t h a t  s a t i s f y  t h i s  SR. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

V e r i f y  each DG: 

a. Synchronizes w i t h  o f f s i t e  power source 
w h i l e  loaded w i t h  emergency l oads  upon 
a s imu la ted  r e s t o r a t i o n  o f  o f f s i t e  
power; 

b. T rans fe rs  loads  t o  o f f s i t e  power 
source; and 

c .  Returns t o  ready - to - l oad  ope ra t i on .  

18 months 

(cont inued)  

ABWR TS 3.8-15 Rev. 0. Design Control DocurnentITier 2 



AC Sources-Operat ing 
3.8.1 

SR 3.8.1.17 - - - - - - - - - - - - - - - - - - - N O T E S - - - - - - - - - - - - - - - - - - -  
1. Th is  Su rve i l l ance  s h a l l  n o t  be 

performed i n  MODE 1, 2, o r  3. 

SURVEILLANCE REQUIREMENTS (cont inued)  

2 .  C r e d i t  may be taken f o r  unplanned 
events t h a t  s a t i s f y  t h i s  SR. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

SURVEILLANCE FREQUENCY 

a. Return ing OG t o  ready - to - l oad  
opera t ion ;  and 

V e r i f y ,  w i t h  a  DG ope ra t i ng  i n  t e s t  mode 
and connected t o  i t s  bus, an ac tua l  o r  
s imu la ted  ECCS i n i t i a t i o n  s i gna l  ove r r i des  
t h e  t e s t  mode by: 

b. Au toma t i ca l l y  ene rg i z i ng  t h e  
emergency l o a d  f rom o f f s i t e  power. 

18 months 

SR 3.8.1.18 - - - - - - - - - - - - - - - - - - N O T E S - - - - - - - - - - - - - - - - - - -  
1. Th is  Su rve i l l ance  s h a l l  n o t  be 

performed i n  MODE 1, 2, o r  3. 

2 .  C r e d i t  may be taken f o r  unplanned 
events t h a t  s a t i s f y  t h i s  SR. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I 

(cont inued)  

V e r i f y  i n t e r v a l  between each sequenced l o a d  
b l o c k  i s  w i t h i n  + 10% o f  design i n t e r v a l  
f o r  each l oad  sequencer t imer .  

ABWR TS 
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3.8 .1  

SR 3 . 8 . 1 . 1 9  - - - - - - - - - - - - - - - - - - -  NOTES---- - - - - - - - - - - - - - - -  
1. A l l  DG s t a r t s  may be preceded by an 

engine p r e l  ube per iod .  

SURVEILLANCE REQUIREMENTS (continued) 

2 .  This Su rve i l l ance  s h a l l  no t  be 
performed i n  MODE 1, 2 ,  o r  3. 

SURVEILLANCE 

3 .  Cred i t  may be taken f o r  unplanned 
events t h a t  s a t i s f y  t h i s  SR. 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

FREQUENCY 

a. De-energi za t i on  o f  emergency buses; I 

Ver i f y ,  on an ac tua l  o r  s imulated l o s s  o f  
a f f s i t e  power s igna l  i n  con junc t ion  w i t h  an 
ac tua l  o r  simulated ECCS i n i t i a t i o n  s igna l  : 

b. Load shedding from emergency buses; 
and 

18 months 

c. DG a u t o - s t a r t s  from standby c o n d i t i o n  
and : 

1. energizes permanently connected 
loads i n  I20 seconds, 

2. sequen t i a l l y  energizes 
auto-connected emergency loads, 

3. achieves steady s t a t e  vo l tage 
2 [6210] V and 5 [7590] V, 

4. achieves steady s t a t e  frequency 
2 [58.8]  Hz and I [61 .2 ]  Hz, and 

5. supp l ies  permanently connected and 
auto-connected emergency loads f o r  
2 5 minutes. 

ABWR TS 

(continued) 
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AC Sources - Operating 
3.8.1 

SR 3.8.1.20 - - - - - - - - - - - - - - - - - - - N O T E - - - - - - - - - - - - - - - - - - - -  
A l l  DG s t a r t s  may be preceded by an engine 
p re l  ube period . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

SURVEILLANCE REQUIREMENTS (continued) 

SURVEILLANCE 

ABWR TS 

FREQUENCY 

Veri fy,  when star ted  simultaneously from 
standby condition, each Div is ion 1, 2 ,  
and 3 DG achieves, i n  < 20 seconds, vol tage 
1 [6210] V and 5 [7590] V and frequency 
2 [58.8] Hz and < [61.2] Hz.  
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AC Sources - 0 p e r a t i  ng 
3.8.1 

Table 3.8.1-1 (page 1 o f  1) 
D iese l  Generator Test  Schedule 

NUMBER OF FAILURES 
I N  LAST 25 VALID T E S T S ( ~ )  I FREQUENCY 

31 days 

7 days(b) ( bu t  t 24 hours)  

(a)  C r i t e r i a  f o r  de te rmin ing  number o f  f a i l u r e s  and v a l i d  t e s t s  s h a l l  be i n  
accordance w i t h  Regulatory P o s i t i o n  C.2.1 o f  Regulatory Guide 1.9, 
Rev is ion  3, where t h e  number o f  t e s t s  and f a i l u r e s  i s  determined on a 
p e r  DG bas is .  

(b)  Th i s  t e s t  frequency s h a l l  be ma in ta ined  u n t i l  seven consecut ive  f a i l u r e  
f r e e  s t a r t s  f rom standby cond i t i ons  and l oad  and r u n  t e s t s  have been 
performed. Th i s  i s  cons i s ten t  w i t h  Regulatory P o s i t i o n  [ 1, o f  
Regulatory Guide 1.9, Rev is ion  3. I f ,  subsequent t o  t h e  7 f a i l u r e  f r e e  
t e s t s ,  1 o r  more a d d i t i o n a l  f a i l u r e s  occur such t h a t  t h e r e  a r e  again 4 
o r  more f a i l u r e s  i n  t h e  l a s t  25 t e s t s ,  t h e  t e s t i n g  i n t e r v a l  s h a l l  again 
be reduced as noted above and mainta ined u n t i l  7 consecut ive f a i l u r e  
f r e e  t e s t s  have been performed. 
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AC Sources -Refuel i n g  
3.8.2 

3.8 ELECTRICAL POWER SYSTEMS 

3.8.2 AC Sources-Refuel ing 

LC0 3.8.2 The f o l l o w i n g  AC e l e c t r i c a l  power sources s h a l l  be OPERABLE: 

a. One qua1 i f i e d  c i r c u i t  between t h e  o f f s i t e  t ransmiss ion  
network and t h e  o n s i t e  Class 1E AC e l e c t r i c a l  power 
d i s t r i b u t i o n  subsystern(s) r e q u i r e d  by LC0 3.8.10, 
" D i s t r i b u t i o n  Systems-Shutdown"; and 

b. One o r  more d i e s e l  genera to r (s )  (DG) capable o f  
supp ly ing  a t  l e a s t  one d i v i s i o n  o f  t h e  r e q u i r e d  OPERABLE 
fea tu res  v i a  t h e  o n s i t e  Class 1E AC e l e c t r i c a l  power 
d i s t r i b u t i o n  subsystern(s) r e q u i r e d  by LC0 3.8.10. 

APPLICABILITY: MODE 5 w i t h  water  l e v e l  i n  t h e  r e f u e l i n g  c a v i t y  t 7.0 meters 
above t h e  r e a c t o r  pressure vessel f lange,  o r  d u r i n g  movement 
o f  i r r a d i a t e d  f u e l  assembl i es i n  secondary containment . 

ACTIONS 

ABWR TS 

CONDITION 

A. Required o f f s i t e  
c i r c u i t  inoperable.  

Rev. 0. Design Control Oocument/Tier 2 

REQUIRED ACTION 

- - - - - - - - - - - - N O T E - - - - - - - - - - - - -  
En ter  a p p l i c a b l e  Cond i t i on  
and Required Ac t ions  o f  
LC0 3.8.10, w i t h  one r e q u i r e d  
d i v i s i o n  de-energ ized as a 
r e s u l t  o f  Cond i t i on  B. 
- - - - - - - - - - - - - - - - - - - - - - - - - - * - -  

A . l . l  I n i t i a t e  a c t i o n  t o  
r e s t o r e  requ i red  
o f f s i t e  c i r c u i t  t o  
OPERABLE s t a t u s  
supp ly ing  power t o  
a1 1 r e q u i r e d  ESF 
buses. 

AND - 

COMPLETION TIME 

Immediately 

(cont inued)  



AC Sources - R e f u e l i n g  
3 . 8 . 2  

ACTIONS (con t inued)  

CONDITION 

A. (cont inued)  

REQUIRED ACTION 

4 . 1 . 2  Declare a f f e c t e d  
r e q u i r e d  f ea tu re (s )  
w i t h  no power 
a v a i l a b l e  f rom an 
OPERABLE o f f s i t e  
c i r c u i t  inoperab le .  

4 . 2 . 1  Suspend CORE 
ALTERATIONS. 

4 .2 .2  Suspend movement o f  
i r r a d i a t e d  f u e l  
assemblies i n  
secondary 
containment. 

4 .2 .3  I n i t i a t e  a c t i o n  t o  
suspend opera t ions  
w i t h  a p o t e n t i a l  f o r  
d r a i n i n g  t h e  r e a c t o r  
vessel (OPDRVs) . 

4 .2 .4  I n i t i a t e  a c t i o n  t o  
r e s t o r e  r e q u i r e d  
o f f s i t e  c i r c u i t  t o  
OPERABLE s t a t u s  
supp ly ing  power t o  
a l l  r e q u i r e d  ESF 
buses. 

COMPLETION TIME 

Immediately 

Immediately 

Immediately 

Immediate ly  

Immediately 

(cont inued)  
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AC Sources -Refuel i n g  
3.8.2 

8. One o r  more requ i red  8.1 Suspend CORE 
DGs inoperable.  ALTERATIONS. 

ACTIONS (cont inued) 

Immediately 

CONDITION 

I n i t i a t e  a c t i o n  t o  Immediately 
suspend OPDRVs. 

REQUIRED ACTION 

8.2 Suspend movement o f  
i r r a d i a t e d  f u e l  
assemblies i n  
secondary 
containment. 

COMPLETION TIME 

Immediately 

ABWR TS 

8.4 I n i t i a t e  a c t i o n  t o  
r e s t o r e  requ i red  
DG(s) t o  OPERABLE 
s ta tus .  
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AC Sources - R e f u e l i n g  
3.8.2 

SR 3.8.2.1 - - - - - - - - - - - - - - - - - - - N O T E - - - - - - - - - - - - - - - - - - - -  
1. SR 3.8.1.3 i s  o n l y  r e q u i r e d  when more 

than  t h e  minimum number o f  AC sources 
r e q u i r e d  by LC0 3.8.2 a r e  a v a i l a b l e ,  
bu t  a t  l e a s t  every s i x  months. 

SURVEILLANCE REQUIREMENTS 

2. SR 3.8.1.12, SR 3.8.1.13, SR 3.8.1.17, 
and SR 3.8.1.19 are  o n l y  r e q u i r e d  when 
t h e  associated ECCS loads  a re  r e q u i r e d  
t o  be OPERABLE. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

SURVEILLANCE FREQUENCY 

ABWR TS 

For AC sources r e q u i r e d  t o  be OPERABLE, t h e  
SRs o f  S p e c i f i c a t i o n  3.8.1, except 
SR 3.8.1.8,  SR 3.8.1.14, and SR 3.8.1.20 
are  app l i cab le .  
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I n  accordance 
w i t h  a p p l i c a b l e  
SRs 



Diese l  Fuel O i l ,  Lube O i l ,  and S t a r t i n g  A i r  
3.8.3 

3.8 ELECTRICAL POWER SYSTEMS 

3.8.3 D iese l  Fuel O i l ,  Lube O i l ,  and S t a r t i n g  A i r  

LC0 3.8.3 The s to red  d i e s e l  f u e l  o i l ,  l ube  o i l ,  and s t a r t i n g  a i r  
subsystem s h a l l  be w i t h i n  l i m i t s  f o r  each r e q u i r e d  d i e s e l  
genera to r  (DG). 

APPLICABILITY: When associated DG i s  r e q u i r e d  t o  be OPERABLE. 

ACTIONS 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - N O T E - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
Separate Cond i t ion  e n t r y  i s  a l lowed f o r  each DG. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

tank .  

COMPLETION TIME CONDITION 

A. One o r  more DGs w i t h  
f u e l  o i l  l e v e l  < [ ] 
l i t e r s  and t [ ] 
l i t e r s  i n  s torage 

48 hours 

REQUIRED ACTION 

A . l  Restore f u e l  o i l  
l e v e l  t o  w i t h i n  
l i m i t s .  

B. O n e o r m o r e D G s w i t h  
l ube  o i l  i nven to ry  
< [ ] l i t e r s  and 
t [ ] l i t e r s .  

ABWR TS 

C. One o r  more DGs w i t h  
s to red  f u e l  o i l  t o t a l  
p a r t i c u l a t e s  n o t  
w i t h i n  l i m i t .  

(cont inued)  

B . l  Restore l ube  o i l  
i nven to ry  t o  w i t h i n  
l i m i t s .  
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- -  - - - - - 

48 hours 

C . l  Restore f u e l  o i l  
t o t a l  p a r t i c u l a t e s  t o  
w i t h i n  l i m i t .  

7 days 



ACTIONS (cont inued)  

CONDITION 

D. One o r  more DGs w i t h  
new f u e l  o i l  
p r o p e r t i e s  n o t  w i t h i n  
l i m i t s .  

E. One o r  more DGs w i t h  
s t a r t i n g  a i r  r e c e i v e r  
pressure 
< [ ] kPaG and 
> [ ] kPaG. 

F. Required Ac t ions  and 
assoc ia ted  Completion 
Time n o t  met. 

One o r  more DGs w i t h  
d i e s e l  f u e l  o i l ,  l ube  
o i l ,  o r  s t a r t i n g  a i r  
subsystem n o t  w i t h i n  
l i m i t s  f o r  reasons 
o t h e r  than  
Cond i t i on  A, B, C, D, 
o r  E. 

ABWR TS 

D iese l  Fuel O i l ,  Lube O i l ,  and S t a r t i n g  A i r  
3.8.3 

REQUIRED ACTION 

0.1 Restore s to red  f u e l  
o i l  p r o p e r t i e s  t o  
w i t h i n  l i m i t s .  

E.l Restore s t a r t i n g  a i r  
r e c e i v e r  pressure t o  
> [ ] kPaG. 

F . l  Declare associated DG 
inoperab le .  

COMPLETION TIME 

30 days 

48 hours 

Immediate ly  
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Diese l  Fuel O i l ,  Lube O i l ,  and S t a r t i n g  A i r  
3.8.3 

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE 1 FREQUENCY 

SR 3.8.3.1 V e r i f y  each f u e l  o i l  s torage t ank  con ta ins  
> [ ] l i t e r s .  

31 days 

SR 3.8.3.2 V e r i f y  l ube  o i l  i nven to ry  f o r  each DG i s  
2 [ ] l i t e r s .  

31 days 

SR 3.8.3.3 V e r i f y  f u e l  o i l  p r o p e r t i e s  o f  new and 
s to red  f u e l  o i l  a re  t e s t e d  i n  accordance 
w i t h ,  and mainta ined w i t h i n  t h e  l i m i t s  o f ,  
t h e  D iese l  Fuel O i l  Tes t i ng  Program. 

I n  accordance 
w i t h  t h e  D iese l  
Fuel O i l  
Tes t i ng  Program 

- - 

SR 3.8.3.4 V e r i f y  each DG a i r  s t a r t  r e c e i v e r  pressure 
i s  z [ ] kPaG. 

SR 3.8.3.6 For each f u e l  o i l  s torage tank: 

a. D ra in  t h e  f u e l  o i l ;  

b. Remove t h e  sediment; and 

c. Clean t h e  tank.  

31 days 

SR 3.8.3.5 Check f o r  and remove accumulated water  f rom 
each f u e l  o i l  s torage tank.  

ABWR TS 

31 days 
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DC Sources -Opera t ing  
3.8.4 

3.8 ELECTRICAL POWER SYSTEMS 

3.8.4 DC Sources-Operat ing 

LC0 3.8.4 The D i v i s i o n  I, D i v i s i o n  11, D i v i s i o n  111, and D i v i s i o n  I V  
DC e l e c t r i c a l  power subsystems s h a l l  be OPERABLE. 

APPLICABILITY: MODES 1, 2, and 3 

A. One DC e l e c t r i c a l  
power subsystem 
( e i t h e r  D i v i s i o n  I ,  
11, o r  111) 
inoperable.  

ACTIONS 

A. 1 Determine OPERABLE OC 
e l e c t r i c a l  subsystems 
are  n o t  inoperab le  
due t o  common cause 
f a i l u r e .  

CONDITION 

AND - 
A.2 Declare a f f e c t e d  

r e q u i r e d  f ea tu res  
inoperable.  

REQUIRED ACTION 

AND - 

COMPLETION TIME 

A.3 V e r i f y  t h e  combustion 
t u r b i n e  genera to r  
(CTG) i s  f u n c t i o n a l  
by v e r i f y i n g  t h e  CTG 
s t a r t s  and achieves 
steady s t a t e  vo l t age  
and frequency w i t h i n  
2 minutes. 

AND - 

A.4 V e r i f y  t h e  CTG 
c i r c u i t  breakers a re  
capable o f  be ing  
a1 igned t o  t h e  two 
una f f ec ted  ESF buses. 

2 hours 

2 hours 

12 hours 

12 hours 

Once per  8 hours 
t h e r e a f t e r  

(cont inued)  
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DC Sources-Operat ing 
3.8.4 

ACTIONS (cont inued)  

CONDITION 

A. (cont inued)  

B. D i v i s i o n  IV  DC 
e l e c t r i c a l  power 
subsystem inoperab le .  

C .  One DC e l e c t r i c a l  
Dower subsvstem 

inoperab le .  

D i v i s i o n  I V  DC 
e l e c t r i c a l  power 
subsystem inoperab le .  

D. Required A c t i o n  and 
assoc ia ted  Complet ion 
Time n o t  met. 

REQUIRED ACTION 

A. 5 Restore inoperab le  DC 
e l e c t r i c a l  power 
subsystem t o  OPERABLE 
s ta tus .  

B. 1 Determine OPERABLE DC 
e l e c t r i c a l  subsystems 
a re  n o t  inoperab le  
due t o  common cause 
f a i l u r e .  

AND - 
8.2 Declare a f f e c t e d  

r e q u i r e d  f e a t u r e s  
inoperab le .  

C . l  Restore inoperab le  DC 
e l e c t r i c a l  power 
subsystem ( o t h e r  than  
D i v i s i o n  IV )  t o  
OPERABLE s ta tus .  

C.2 Restore D i v i s i o n  I V  
DC e l e c t r i c a l  power 
subsystem t o  OPERABLE 
s ta tus .  

D. 1 Be i n  MODE 3. 

AND - 
D.2 Be i n  MODE 4. 

COMPLETION TIME 

72 hours 

2 hours 

2 hours 

2 hours 

2 hours 

12 hours 

36 hours 
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DC Sources-Operating 
3.8.4 

SR 3.8.4.1 Verifybatteryterminal voltageis 
> [ ] V on float charge. 

SURVEILLANCE REQUIREMENTS 

7 days 

SURVEILLANCE 

SR 3.8.4.2 Verify no visible corrosion at terminals 
and connectors. 

FREQUENCY 

Verify connection resistance is 
5 [ ] ohms for inter-cell connections, 
5 [ ] ohms for inter-rack connections, 
5 ] ohms for inter-tier connections, 
and 5 [ ] ohms for terminal 
connections. 

92 days 

SR 3.8.4.3 Verifycells,cell plates, andbattery 
racks show no visual indication of physical 
damage or abnormal deterioration. 

12 months 

SR 3.8.4.4 Remove visible corrosion, and verify cell 
to cell and terminal connections are coated 
with anti-corrosion material. 

12 months 

SR 3.8.4.5 Verify connection resistance is 
5 [ ] ohms for inter-cell connections, 
5 [ ] ohms for inter-rack connections, 

[ ] ohms for inter-tier connections, 
and 5 [ ] ohms for terminal 
connections. 

12 months 

I 

(continued) 
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DC Sources -Opera t ing  
3.8.4 

SR 3.8.4.6 - - - - - - - - - - - - - - - - - - - N O T E S - - - - - - - - - - - - - - - - - - -  
1. Th i s  Su rve i l l ance  s h a l l  n o t  be 

performed i n  MODE 1, 2, o r  3. 

SURVEILLANCE REQUIREMENTS (cont inued)  

2 .  C r e d i t  may be taken f o r  unplanned 
events t h a t  s a t i s f y  t h i s  SR. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

SURVEILLANCE 

V e r i f y  each requ i red  b a t t e r y  charger  
supp l i es  > [ ] amps a t  > 125 V f o r  
> 12 hours. 

FREQUENCY 

18 months 

SR 3.8.4.7 - - - - - - - - - - - - - - - - - - - N O T E S - - - - - - - - - - - - - - - - - - -  
1. The mod i f i ed  performance d ischarge  

t e s t  i n  SR 3.8.4.8 may be performed 
every 60 months i n  l i e u  o f  a s e r v i c e  
t e s t  i n  SR 3.8.4.7. 

2. Th is  Su rve i l l ance  s h a l l  n o t  be 
performed i n  MODE 1, 2, o r  3. I 

3. C r e d i t  may be taken f o r  unplanned 
events t h a t  s a t i s f y  t h i s  SR. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I 

(cont inued)  

V e r i f y  b a t t e r y  capac i t y  i s  adequate t o  
supply, and ma in ta in  i n  OPERABLE s ta tus ,  
t h e  r e q u i r e d  emergency loads  f o r  t h e  design 
d u t y  c y c l e  when subjected t o  a b a t t e r y  
s e r v i c e  t e s t .  

ABWR TS 
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DC Sources - Operating 
3.8.4 

SR 3.8.4.8 - - - - - - - - - - - - - - - - - - -  NOTES---- - - - - - - - - - - - - - - -  
1. Th is  Surve i l lance s h a l l  no t  be 

performed i n  MODE 1, 2, o r  3. 

SURVEILLANCE REQUIREMENTS (continued) 

2.  Credit  may be taken f o r  unplanned 
events t h a t  s a t i s f y  t h i s  SR. 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

SURVEILLANCE 

V e r i f y  b a t t e r y  capac i ty  i s  2 80% o f  the  
manufacturer 's r a t i n g  when subjected t o  a 
performance discharge t e s t  o r  a mod i f ied  
performance discharge t e s t .  

FREQUENCY 

60 months 

- - - - -  NOTE------ 
Only appl i c a b l e  
when b a t t e r y  
shows 
degradat ion o r  
has reached 85% 
o f  expected 
l i f e .  
- - - - - - - - - - - - - - -  

12 months 
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DC Sources -Shutdown 
3.8.5 

3.8 ELECTRICAL POWER SYSTEMS 

3.8.5 DC Sources-Shutdown 

LC0 3.8.5 DC e l e c t r i c a l  power subsystem(s) s h a l l  be OPERABLE t o  
suppor t  t h e  requ i red  OPERABLE fea tu res  and t h e  e l e c t r i c a l  
power d i s t r i b u t i o n  subsystem(s) r e q u i r e d  by LCD 3.8.10, 
" D i s t r i b u t i o n  Systems-Shutdown." 

APPLICABILITY: MODES 4 and 5, 
Dur ing  movement o f  i r r a d i a t e d  f u e l  assemblies i n  secondary 
containment. 

A. One o r  more r e q u i r e d  
DC e l e c t r i c a l  power 
subsystems inoperab le .  

ACTIONS 

A. 1 Declare a f f e c t e d  
r e q u i r e d  f e a t u r e ( s )  
inoperab le .  

CONDITION 

A.2.1 Suspend CORE 
ALTERATIONS. 

A.2.2 Suspend movement o f  
i r r a d i a t e d  f u e l  
assemblies i n  
secondary 
containment. 

REQUIRED ACTION 

A.2.3 I n i t i a t e  a c t i o n  t o  
suspend opera t ions  
w i t h  a p o t e n t i a l  f o r  
d r a i n i n g  t h e  r e a c t o r  
vessel .  

COMPLETION TIME 

Immediately 

Immedi ate1 y 

Immediately 

Immediately 

(cont inued)  
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DC Sources-Shutdown 
3 .8 .5  

A. (cont inued)  

ACTIONS 

CONDITION 

SURVEILLANCE REQUIREMENTS 

A.2 .4  I n i t i a t e  a c t i o n  t o  
r e s t o r e  r e q u i r e d  DC 
e l e c t r i c a l  power 
subsystems t o  
OPERABLE s t a t u s .  

REQUIRED ACTION 

Immediately 

SR 3 . 8 . 5 . 1  For DC sources r e q u i r e d  t o  be OPERABLE t h e  I n  accordance 
f o l l o w i n g  SRs a r e  a p p l i c a b l e :  I :u:h a p p l i c a b l e  

COMPLETION TIME 

SURVEILLANCE 

ABWR TS 

FREQUENCY 
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B a t t e r y  C e l l  Parameters 
3.8.6 

3.8 ELECTRICAL POWER SYSTEMS 

3.8.6 B a t t e r y  C e l l  Parameters 

LC0 3.8.6 B a t t e r y  c e l l  parameters f o r  t h e  D i v i s i o n  1, 2, 3, and 4 
b a t t e r i e s  s h a l l  be w i t h i n  t h e  Category A and B l i m i t s  o f  
Table 3.8.6-1. 

APPLICABILITY: When associated DC e l e c t r i c a l  power subsystems a r e  r e q u i r e d  
t o  be OPERABLE. 

ACTIONS 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - N O T E - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
Separate Cond i t i on  e n t r y  i s  a l lowed f o r  each b a t t e r y .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

(cont inued)  

CONDITION 

A. One o r  more b a t t e r i e s  
w i t h  one o r  more 
b a t t e r y  c e l l  
parameters n o t  w i t h i n  
l i m i t s .  
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REQUIRED ACTION 

A . l  V e r i f y  p i l o t  c e l l s  
e l e c t r o l y t e  l e v e l  and 
f l o a t  vo l t age  meet 
Table 3.8.6-1 
Category C 1 i m i t s .  

AND 

A.2 V e r i f y  b a t t e r y  c e l l  
parameters meet 
Table 3.8.6-1 
Category C l i m i t s .  

AND - 

A.3 Restore b a t t e r y  c e l l  
parameters t o  
Category A and B 
l i m i t s  o f  
Table 3.8.6-1. 

COMPLETION TIME 

1 hour  

24 hours 

31 days 



B a t t e r y  C e l l  Parameters 
3.8.6 

ACTIONS (cont inued)  

One o r  more b a t t e r i e s  
w i t h  average 
e l e c t r o l y t e  
temoerature o f  t h e  

CONDITION 

B. Required A c t i o n  and 
assoc ia ted  Complet ion 
Time o f  Cond i t i on  A 
n o t  met. 

r ep resen ta t i ve  c e l l s  
< 10'C. 

One o r  more b a t t e r i e s  
w i t h  one o r  more 
b a t t e r y  c e l l  
parameters n o t  w i t h i n  
Category C l i m i t s .  

REQUIRED ACTION 

B . l  Declare assoc ia ted  
b a t t e r y  inoperab le .  

COMPLETION TIME 

Imned ia te ly  

SURVEILLANCE REQUIREMENTS - 

I 

(cont inued)  

SURVEILLANCE 

SR 3.8.6.1 V e r i f y  b a t t e r y  c e l l  parameters meet 
Table 3.8.6-1 Category A l i m i t s .  

ABWR TS 

FREQUENCY 

7 days 
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Bat tery  Ce l l  Parameters 
3 . 8 . 6  

SR 3 . 8 . 6 . 2  Ver i f y  ba t te ry  c e l l  parameters meet 
Table 3 . 8 . 6 - 1  Category B l i m i t s .  

92 days 

9C?P 

Once w i th in  
24 hours a f t e r  
ba t te ry  
discharge 
< [  I V  

I Once w i th in  
24 hours a f t e r  
ba t te ry  
overcharge 
> [  I V  

ABWR TS 

SR 3 .8 .6 .3  Ver i f y  average e l e c t r o l y t e  temperature o f  
representat ive  c e l l s  i s  r lO0C. 
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92 days 



B a t t e r y  C e l l  Parameters 
3.8.6 

Table 3.8.6-1 (page 1 o f  1) 
B a t t e r y  C e l l  Parameter Requirements 

LIMITS FOR EACH CATEGORY C: 

F l o a t  Vol tage 

Not more t han  

connected c e l l  s 

(a) It i s  acceptable f o r  t h e  e l e c t r o l y t e  l e v e l  t o  t e m p o r a r i l y  i nc rease  above 
t h e  s p e c i f i e d  maximum l e v e l  d u r i n g  e q u a l i z i n g  charges p rov ided  i t  i s  n o t  
over f low ing .  

(b)  Cor rec ted  f o r  e l e c t r o l y t e  temperature and l e v e l .  

( c )  Or b a t t e r y  charg ing  c u r r e n t  i s  < [ ] amps when on f l o a t  charge. Th i s  i s  
acceptable o n l y  d u r i n g  a maximum o f  [ ] days f o l l o w i n g  a b a t t e r y  
recharge. 
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I n v e r t e r s - O p e r a t i n g  
3.8.7 

3.8 ELECTRICAL POWER SYSTEMS 

3.8.7 I n v e r t e r s - O p e r a t i n g  

LC0 3.8.7 The D i v i s i o n  I, D i v i s i o n  11, D i v i s i o n  111, and D i v i s i o n  I V  
i n v e r t e r s  s h a l l  be OPERABLE. 

APPLICABILITY: MODES 1, 2, and 3. 

ACTIONS 

A. One i n v e r t e r  
inoperab le .  

CONDITION 

- - - - - - - - - - - - - N O T E - - - - - - - - - - - -  
Immediately e n t e r  a p p l i c a b l e  
Cond i t ions  and Required 
Ac t ions  o f  LC0 3.8.9 
" D i s t r i b u t i o n  Systems - 
Operat ing," f o r  de-energ ized 
AC V i t a l  buses. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

REQUIRED ACTION COMPLETION TIME 

A. 1 Restore i n v e r t e r s  t o  
OPERABLE s ta tus .  

(cont inued)  

7 days 

A.2 Declare a f f e c t e d  
r e q u i r e d  f ea tu res  
inoperable.  

ABWR TS 

24 hours 
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I n v e r t e r s - O p e r a t i n g  
3.8.7 

B. One i n v e r t e r  ( e i t h e r  
D i v i s i o n  I, 11, 
o r  111) inoperab le  

ACTIONS (cont inued)  

D i v i s i o n  I V  i n v e r t e r  
inoperable.  

CONDITION 

- - - - - - - - - - - - - N O T E - - - - - - - - - - - -  
Immediately e n t e r  a p p l i c a b l e  
Cond i t ions  and Required 
Ac t ions  o f  LC0 3.8.9 
" D i s t r i b u t i o n  Systems - 
Operating," f o r  de-energ ized 
AC V i t a l  buses. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I B. l  Restore inooerab le  1 2 hours 

REQUIRED ACTION 

i n v e r t e r  ( o the r  than  
D i v i s i o n  I V )  t o  
OPERABLE s ta tus .  

COMPLETION TIME 

C.  Required A c t i o n  and 
assoc ia ted  Completion 
Time o f  Cond i t i on  A, 
o r  B n o t  met. 

8.2 Restore D i v i s i o n  I V  
i n v e r t e r  t o  OPERABLE 
s ta tus .  

C . l  Be i n  MODE 3. 

AND - 

C.2 Be i n  MODE 4. 

2 hours 

12 hours 

36 hours 

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE 

ABWR TS 

FREQUENCY 

SR 3.8.7.1 V e r i f y  c o r r e c t  i n v e r t e r  vo l tage ,  frequency, 
and al ignment t o  r e q u i r e d  AC v i t a l  buses. 

Rev. 0. Design Control Document/Tier 2 
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Inver ters-Shutdown 
3.8.8 

3.8 ELECTRICAL POWER SYSTEMS 

3.8.8 Inver ters-Shutdown 

LC0 3.8.8 I n v e r t e r ( s )  s h a l l  be OPERABLE t o  suppor t  r e q u i r e d  OPERABLE 
fea tu res  and t h e  o n s i t e  Class 1E AC v i t a l  bus e l e c t r i c a l  
power d i s t r i b u t i o n  subsystem(s) r e q u i r e d  by LC0 3.8.10, 
" D i s t r i b u t i o n  Systems-Shutdown." 

APPLICABILITY: MODES 4 and 5, 
Dur ing  movement o f  i r r a d i a t e d  f u e l  assemblies i n  t h e  

secondary containment. 

ACTIONS 

CONDITION 

A. One o r  more r e q u i r e d  
i n v e r t e r s  inoperab le .  

I 1 

REQUIRED ACTION 

A.2.1 Suspend CORE 
ALTERATIONS. 

COMPLETION TIME 

A . l  Declare a f f e c t e d  
r e q u i r e d  f e a t u r e ( s )  
inoperab le .  

Immediate ly  

A.2.2 Suspend hand1 i n g  o f  
i r r a d i a t e d  f u e l  
assemblies i n  t h e  
secondary 
containment. 

Immediate ly  

Immediate ly  

A.2.3 I n i t i a t e  a c t i o n  t o  
suspend opera t ions  
w i t h  a p o t e n t i a l  f o r  
d r a i n i n g  t h e  r e a c t o r  
vessel .  
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Immediately 

w 
(cont inued)  



Inverters-Shutdown 
3 .8 .8  

I CONDITION REQUIRED ACTION I COMPLETION -TIME 

A. (continued) A.2.4 I n i t i a t e  act ion  t o  
restore  required 
inve r te rs  t o  OPERABLE 
status.  

SR 3 .8 .8 .1  V e r i f y  correct  i n v e r t e r  vol tage,  frequency, 7 days 
and alignments t o  required AC v i t a l  buses. 

Immediately 

SURVEILLANCE REQUIREMENTS 

ABWR TS 

SURVEILLANCE 

Rev. 0. Design Control DocumentITier 2 

FREQUENCY 



D i s t r i b u t i o n  Systems-Operat ing 
3.8.9 

3.8 ELECTRICAL POWER SYSTEMS 

3.8.9 D i s t r i b u t i o n  Systems-Operat ing 

LC0 3.8.9 D i v i s i o n s  I, 11, and 111 AC, D i v i s i o n s  I, 11, 111, and I V  
DC, and D i v i s i o n s  I, 11, 111, and I V  AC v i t a l  bus e l e c t r i c a l  
power d i s t r i b u t i o n  subsystems s h a l l  be OPERABLE. 

APPLICABILITY: MODES 1, 2, and 3. 

A. One AC e l e c t r i c a l  
power d i s t r i b u t i o n  
subsystem inoperab le .  

ACTIONS 

A. 1 Declare a f f e c t e d  
r e q u i r e d  f ea tu res  
inoperab le .  

CONDITION 

AND - 
A.2 V e r i f y  t h e  combustion 

t u r b i n e  genera to r  
(CTG) i s  f u n c t i o n a l  
by v e r i f y i n g  t h e  CTG 
s t a r t s  and achieves 
steady s t a t e  vo l t age  
and frequency w i t h i n  
2 minutes. 

REQUIRED ACTION 

A.3 V e r i f y  t h e  CTG 
c i r c u i t  breakers a r e  
capable o f  be ing  
a1 igned t o  t h e  
OPERABLE 6.9 kV 
e s s e n t i a l  AC buses. 

COMPLETION TIME 

AND - 

2 hours 

12 hours 

12 hours 

Once pe r  8 
hours 
t h e r e a f t e r  

(cont inued)  
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D i s t r i b u t i o n  Systems -Opera t ing  
3.8.9 

A. (cont inued)  

ACTIONS (cont inued)  

A.4 Restore AC e l e c t r i c a l  
power d i s t r i b u t i o n  
subsystem t o  OPERABLE 
s ta tus .  

72 hours 

COMPLETION TIME CONDITION 

7 days f rom 
d i scove ry  o f  
f a i l u r e  t o  meet 
LC0 

REQUIRED ACTION 

B. One AC v i t a l  bus 
e l e c t r i c a l  power 
d i s t r i b u t i o n  subsystem 
inoperab le .  

8. 1 Declare a f f e c t e d  
requ i red  f ea tu res  
inoperab le .  

AND - 

8.2 Restore AC v i t a l  bus 
e l e c t r i c a l  power 
d i s t r i b u t i o n  
subsystem t o  OPERABLE 
s ta tus .  

2 hours 

72 hours 

7 days f rom 
d i scove ry  o f  
f a i l u r e  t o  meet 
LC0 

C.  One AC v i t a l  bus 
e l e c t r i c a l  power 
d i s t r i b u t i o n  subsystem 
( e i t h e r  D i v i s i o n  I. 
i ~ ,  o r  1111 
inoperab le .  

D i v i s i o n  I V  AC v i t a l  
bus inoperab le .  

C . l  Restore inoperab le  AC 
v i t a l  bus (o the r  than  
D i v i s i o n  IV)  t o  
OPERABLE s ta tus .  

C .  2 Restore inoperab le  
D i v i s i o n  I V  AC v i t a l  
bus t o  OPERABLE 
s ta tus .  

2 hours 

2 hours 

I I 

(cont inued)  
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D i s t r i b u t i o n  Systems-Operat ing 
3.8.9 

ACTIONS (cont inued)  

D.2 V e r i f y  t h e  combustion 
t u r b i n e  genera to r  
(CTG) i s  f u n c t i o n a l  
by v e r i f y i n g  t h e  CTG 
s t a r t s  and achieves 
steady s t a t e  vo l t age  
and frequency w i t h i n  
2 minutes. 

CONDITION 

D. One DC e l e c t r i c a l  
power d i s t r i b u t i o n  
subsystem ( e i t h e r  
D i v i s i o n  I, 11, o r  
111) inoperab le .  

AND - 

D. 1 Declare a f f e c t e d  
r e q u i r e d  f ea tu res  
inoperab le .  

AND 

D.3 V e r i f y  t h e  CTG 
c i r c u i t  breakers a re  
capable o f  be ing  
a l i gned  t o  t h e  two 
una f f ec ted  6.9 kV 
e s s e n t i a l  AC buses. 

REQUIRED ACTION 

AND - 

COMPLETION TIME 

D.4 Restore DC e l e c t r i c a l  
power d i s t r i b u t i o n  
subsystems t o  
OPERABLE s ta tus .  

2 hours 

12 hours 

12 hours 

AND 

Once p e r  8 hours 
t h e r e a f t e r  

72 hours 

7 days f rom 
d i scove ry  o f  
f a i l u r e  t o  meet 
LC0 

2 hours E. D i v i s i o n  I V  DC 
e l e c t r i c a l  power 
d i s t r i b u t i o n  subsystem 
inoperable.  

ABWR TS 

E . l  Declare a f f e c t e d  
requ i red  f ea tu res  
inoperab le .  

(cont inued)  

Rev. 0. Design Control DocumentITier 2 



D i s t r i b u t i o n  Systems-Operat ing 
3.8.9 

F .  One DC e l e c t r i c a l  
power d i s t r i b u t i o n  
subsystem ( e i t h e r  
D i v i s i o n  I, 11, o r  
111) inoperable.  

ACTIONS (cont inued)  

D i v i s i o n  I V  DC 
e l e c t r i c a l  power 
d i s t r i b u t i o n  subsystem 
inoperab le .  

CONDITION 

F. 1 Restore inoperab le  DC 
e l e c t r i c a l  power 
d i s t r i b u t i o n  
subsystems ( o t h e r  
than  D i v i s i o n  IV)  t o  
OPERABLE s ta tus .  

F. 2 Restore D i v i s i o n  I V  
DC e l e c t r i c a l  power 
d i s t r i b u t i o n  
subsystems t o  
OPERABLE s ta tus .  

REQUIRED ACTION 

2 hours 

COMPLETION TIME 

2 hours 

G. Required A c t i o n  and 
assoc ia ted  Completion 
Time o f  Cond i t i on  A, 
B, C, D, E, o r  F n o t  
met. 

G.  1  Be i n  MODE 3. 

m 
6 .2  Be i n  MODE 4. 

12 hours 

36 hours 

SURVEILLANCE REQUIREMENTS - 
SURVEILLANCE 

ABWR TS 

FREQUENCY 

SR 3.8.9.1 V e r i f y  c o r r e c t  breaker  a1 ignments and 
vo l t age  t o  requ i red  AC, DC, and AC v i t a l  
bus e l e c t r i c a l  power d i s t r i b u t i o n  
subsystems. 
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D i s t r i b u t i o n  Systems-Shutdown 
3.8.10 

3.8 ELECTRICAL POWER SYSTEMS 

3.8.10 D i s t r i b u t i o n  Systems-Shutdown 

LC0 3.8.10 The necessary p o r t i o n s  o f  t h e  D i v i s i o n s  I, 11, and I 1 1  AC, 
D i v i s i o n s  I, 11, 111, and 4 DC, and D i v i s i o n s  I, 11, 111, 
and I V  AC v i t a l  bus e l e c t r i c a l  power d i s t r i b u t i o n  subsystems 
s h a l l  be OPERABLE t o  suppor t  equipment r e q u i r e d  t o  be 
OPERABLE. 

APPLICABILITY: MODES 4 and 5, 
Dur ing  movement o f  i r r a d i a t e d  f u e l  assemblies i n  t h e  

secondary containment. 

A. One o r  more r e q u i r e d  
AC, DC, o r  AC v i t a l  
bus e l e c t r i c a l  power 
d i s t r i b u t i o n  
subsystems inoperab le .  

CONDITION 

A. 1 Declare assoc ia ted  
supported r e q u i r e d  
f ea tu re (s )  
inoperab le .  

A.2.1 Suspend CORE 
ALTERATIONS. 

REQUIRED ACTION 

AND - 

COMPLETION TIME 

A.2.2 Suspend hand1 i n g  o f  
i r r a d i a t e d  f u e l  
assemblies i n  t h e  
secondary 
containment. 

AND - 

Immediately 

Immediately 

Immediate ly  

(cont inued)  
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ACTIONS 

CONOITION 

A. (cont inued)  

D i s t r i b u t i o n  Systems-Shutdown 
3.8.10 

REQUIRED ACTION COMPLETION TIME 

A.2.4 I n i t i a t e  a c t i o n s  t o  
r e s t o r e  r e q u i r e d  AC, 
DC, and AC v i t a l  bus 
e l e c t r i c a l  power 
d i s t r i b u t i o n  
subsystems t o  
OPERABLE s ta tus .  

A.2.3 I n i t i a t e  a c t i o n  t o  
suspend opera t ions  
w i t h  a p o t e n t i a l  f o r  
d r a i n i n g  t h e  r e a c t o r  
vessel .  

Inmed ia te ly  

Immediately 

- 

SURVEILLANCE REQUIREMENTS 

A.2.5 Declare associated 
r e q u i r e d  shutdown 
c o o l i n g  subsystem(s) 
inoperab le  and n o t  i n  
opera t ion .  

Immediately 

SR 3.8.10.1 V e r i f y  c o r r e c t  breaker  al ignments and 
vo l t age  t o  r e q u i r e d  AC, DC, and AC v i t a l  
bus e l e c t r i c a l  power d i s t r i b u t i o n  
subsystems. 

SURVEILLANCE 

7 days 

FREQUENCY 
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AC Sources-Shutdown (Low Water Leve l )  
3.8.11 

3.8 ELECTRICAL POWER SYSTEMS 

3.8.11 AC Sources-Shutdown (Low Water Leve l )  

LC0 3.8.11 The f o l l  owing AC e l e c t r i c a l  power sources s h a l l  be OPERABLE: 

a. One qua1 i f i e d  c i r c u i t  between t h e  o f f s i t e  t ransmiss ion  
network and t h e  o n s i t e  Class 1E AC e l e c t r i c a l  power 
d i s t r i b u t i o n  subsystems r e q u i r e d  by LC0 3.8.10, 
" D i s t r i b u t i o n  Systems-Shutdown;" 

b. Two o r  more d i e s e l  genera to rs  (DGs) capable o f  supp ly ing  
t h e  r e q u i r e d  OPERABLE fea tu res  v i a  t h e  o n s i t e  Class 1E 
AC e l e c t r i c a l  power d i s t r i b u t i o n  subsystems r e q u i r e d  by 
LC0 3.8.10. 

APPLICABILITY: MODE 4 and MODE 5 w i t h  water  l e v e l  i n  t h e  r e f u e l i n g  c a v i t y  
< 7.0 meters above t h e  r e a c t o r  pressure vessel  f lange.  

A. Required o f f s i t e  
c i r c u i t  inoperab le .  

ACTIONS 

- - - - - - - - - - - - N O T E - - - - - - - - - - - - -  
En ter  app l i cab le  Cond i t i on  
and Required Ac t ions  o f  
LC0 3.8.10, w i t h  one r e q u i r e d  
d i v i s i o n  de-energ ized as a 
r e s u l t  o f  Cond i t i on  A. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

CONDITION 

A . l . l  I n i t i a t e  a c t i o n  t o  
r e s t o r e  requ i red  
o f f s i t e  c i r c u i t  t o  
OPERABLE s t a t u s  
supp ly ing  power t o  
a l l  r e q u i r e d  ESF 
buses. 

Immediately 

REQUIRE0 ACTION 

(cont inued)  

COMPLETION TIME 
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AC Sources-Shutdown (Low Water Level )  
3.8.11 

(cont inued)  

CONDITION 

A. (cont inued)  

ABWR TS Rev. 0. Design Control DocumntITier  2 

REQUIRED ACTION 

A.1.2 Declare a f f e c t e d  
r e q u i r e d  f e a t u r e ( s )  
w i t h  no power 
a v a i l a b l e  f rom an 
OPERABLE o f f s i t e  
c i r c u i t  inoperable.  

OR - 
A.2.1 Suspend CORE 

ALTERATIONS. 

AND - 

A.2.2 Suspend movement o f  
i r r a d i a t e d  f u e l  
assemblies i n  
secondary 
containment. 

AND 

A.2.3 I n i t i a t e  a c t i o n  t o  
suspend ope ra t i ons  
w i t h  a p o t e n t i a l  f o r  
d r a i n i n g  t h e  r e a c t o r  
vessel (OPDRVs). 

A!@ 
A.2.4 I n i t i a t e  a c t i o n  t o  

r e s t o r e  r e q u i r e d  
o f f s i t e  c i r c u i t  t o  
OPERABLE s t a t u s  
supp ly ing  power t o  
a l l  r e q u i r e d  ESF 
buses. 

COMPLETION TIME 

8 hours 

8 hours 

8 hours 

8 hours 

Immediate ly  



AC Sources-Shutdown (Low Water Level )  
3.8.11 

(cont inued) 

Rev. 0. Design Control DocumentITier 2 

COMPLETION TIME 

1 hour 

1 hour 

AND 
Once pe r  
8 hours 
t h e r e a f t e r  

14 days 

CONDITION 

B. One r e q u i r e d  DG 
inoperable.  

REQUIRED ACTION 

B . l  V e r i f y  t he  combustion 
t u r b i n e  genera tor  
(CTG) i s  f u n c t i o n a l  
by v e r i f y i n g  t h e  CTG 
s t a r t s  and achieves 
steady s t a t e  vo l t age  
and frequency w i t h i n  
2 minutes. 

AND 

B.2 V e r i f y  t he  CTG 
c i r c u i t  breakers a re  
a l i gned  t o  t h e  6.9 kV 
essen t i a l  AC bus 
associated w i t h  t h e  
inoperable requ i red  
DG . 

A!@ 
B.3 Restore requ i red  DG 

t o  OPERABLE s ta tus .  



AC Sources-Shutdown (Low Water Level )  
3.8.11 

C .  Required Act ion and 
Completion Time o f  
Condition B not  met. 

Two o r  more requi red  i r r a d i a t e d  f u e l  
DGs inoperable.  

containment. 

I n i t i a t e  ac t ion  t o  
suspend OPDRVs. 

I n i t i a t e  a c t i o n  t o  
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AC Sources-Shutdown (Low Water Leve l )  
3 . 8 . 1 1  

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE 

ABWR TS 

SR 3 . 8 . 1 1 . 1  For AC sources required t o  be OPERABLE, 
t h e  SRs o f  S p e c i f i c a t i o n  3 . 8 . 2  are  
appl i c a b l e .  

Rev. 0. Design Control Docunent/Tier 2 

I n  accordance 
w i t h  appl icab le  
SRs 



Refue l i ng  Equipment I n t e r l o c k s  
3.9 .1  

3 . 9  REFUELING OPERATIONS 

3 . 9 . 1  Refue l i ng  Equipment I n t e r l o c k s  

LC0 3 . 9 . 1  The r e f u e l i n g  equipment i n t e r l o c k s  s h a l l  be OPERABLE. 

APPLICABILITY: Dur ing  i n - vesse l  f u e l  movement w i t h  equipment assoc ia ted  
w i t h  t h e  i n t e r l o c k s .  

ACTIONS 

Suspend i n - vesse l  
r e f u e l i n g  equipment f u e l  movement w i t h  
i n t e r l o c k s  inoperable.  equipment assoc ia ted  

w i t h  t h e  inoperab le  
i n t e r l o c k ( s ) .  

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE 

b. Refuel machine p o s i t i o n ,  and I 

FREQUENCY 

SR 3 .9 .1 .1  Perform CHANNEL FUNCTIONAL TEST on each o f  
t h e  f o l l o w i n g  requ i red  r e f u e l i n g  equipment 
i n t e r l o c k  inpu ts :  

c .  Refuel machine main h o i s t ,  f u e l  
1  oaded . 

7 days 
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Refuel P o s i t i o n  Rod-Out I n t e r l o c k  
3.9.2 

3.9 REFUELING OPERATIONS 

3.9.2 Refuel P o s i t i o n  Rod-Out I n t e r l o c k  

LC0 3.9.2 The r e f u e l  p o s i t i o n  rod -ou t  i n t e r l o c k  s h a l l  be OPERABLE. 

APPLICABILITY: MODE 5 w i t h  t h e  r e a c t o r  mode sw i t ch  i n  t h e  r e f u e l  p o s i t i o n  
and any c o n t r o l  r o d  withdrawn. 

ACT1 ONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Refuel p o s i t i o n  
rod-ou t  i n t e r 1  ock 
inoperab le .  

A. 1 Suspend c o n t r o l  r o d  
wi thdrawal .  

AND - 
A.2 I n i t i a t e  a c t i o n  t o  

f u l l y  i n s e r t  a l l  
i n s e r t a b l e  c o n t r o l  
rods i n  core  c e l l s  
con ta in i ng  one o r  
more f u e l  assemblies. 

Immediately 

Immediate ly  

SR 3.9.2.1 V e r i f y  r e a c t o r  mode sw i t ch  locked i n  r e f u e l  
p o s i t i o n .  

SURVEILLANCE REQUIREMENTS 

12 hours 

SURVEILLANCE 

(cont inued)  

FREQUENCY 
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Refuel Posit ion Rod-Out In te r lock  
3 .9 .2  

SR 3.9.2.2 - - - - - - - - - - - - - - - - - - -  N O T E - - - - - - - - - - - - - - - - - - - -  
Not required t o  be performed u n t i l  1 hour 
a f t e r  any control rod i s  withdrawn. 
- - - - - - - - - - - - - - - - - - - - - - - - - - - * - * - - - - - - - - - - - - -  

SURVEILLANCE REQUIREMENTS (continued) 

Perform CHANNEL FUNCTIONAL TEST. 

SURVEILLANCE 

1 7 days 

FREQUENCY 

ABWR TS Rev. 0.  Design Control Document/Tier 2 



Cont ro l  Rod P o s i t i o n  
3.9.3 

3.9 REFUELING OPERATIONS 

3.9.3 Cont ro l  Rod P o s i t i o n  

LC0 3.9.3 A l l  c o n t r o l  rods s h a l l  be f u l l y  i nse r ted .  

APPLICABILITY: When l o a d i n g  f u e l  assemblies i n t o  t h e  core.  

ACTIONS 

SURVEILLANCE REOUIREMENTS 

A. One o r  more c o n t r o l  
rods  n o t  f u l l y  
i n s e r t e d .  

SR 3.9.3.1 V e r i f y  a l l  c o n t r o l  rods  are f u l l y  i nse r ted .  12 hours 

A. 1 Suspend l o a d i n g  f u e l  
assemblies i n t o  t h e  
core.  

SURVEILLANCE 

ABWR TS 

Immediate ly  

FREQUENCY 
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Cont ro l  Rod P o s i t i o n  I n d i c a t i o n  
3 . 9 . 4  

3 . 9  REFUELING OPERATIONS 

3.9 .4  Cont ro l  Rod P o s i t i o n  I n d i c a t i o n  

LC0 3.9.4 One c o n t r o l  r od  " f u l l - i n "  p o s i t i o n  i n d i c a t i o n  channel f o r  
each c o n t r o l  r od  s h a l l  be OPERABLE i n  core  c e l l s  c o n t a i n i n g  
one o r  more f u e l  assemblies. 

APPLICABILITY: MODE 5. 

ACTIONS 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - N O T E - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
Separate Cond i t i on  e n t r y  i s  a l lowed f o r  each r e q u i r e d  channel.  
-------------.---------------------------------------------------------------- 

A. One o r  more r e q u i r e d  
c o n t r o l  r o d  p o s i t i o n  
i n d i c a t i o n  channels 
inoperab le .  

--- 

CONDITION 

A. 1.1 Suspend i n - vesse l  
f u e l  movement. 

AND - 

--  - 

REQUIRED ACTION 

A.1.2 Suspend c o n t r o l  r od  
w i thdrawa l .  

COMPLETION TIME 

A.1.3 I n i t i a t e  a c t i o n  t o  
f u l l y  i n s e r t  a l l  
i n s e r t a b l e  c o n t r o l  
rods i n  core  c e l l s  
con ta in i ng  one o r  
more f u e l  assemblies. 

Immediately 

Immediate ly  

Immediately 

I OR I (Continued) 
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Cont ro l  Rod P o s i t i o n  I n d i c a t i o n  
3.9.4 

---- 

A. (cont inued)  

ACTIONS 

A.2.1 I n i t i a t e  a c t i o n  t o  
f u l l y  i n s e r t  t h e  
c o n t r o l  r o d  
associated w i t h  t h e  
inoperab le  p o s i t i o n  
i n d i c a t o r .  

CONDITION 

A.2.2 I n i t i a t e  a c t i o n  t o  
d isarm t h e  associated 
f u l l y  i n s e r t e d  
c o n t r o l  r od  d r i v e .  

Imned ia te ly  

REQUIRED ACTION 

Imned ia te ly  

COMPLETION TIME 

SURVEILLANCE REOUIREMENTS 

SURVEILLANCE 

SR 3.9 .4 .1  V e r i f y  t h e  r e q u i r e d  channel has no " f u l l -  
i n "  i n d i c a t i o n  on each c o n t r o l  r o d  t h a t  i s  
n o t  " f u l l - i n . "  

FREQUENCY 

Each t ime  t h e  
c o n t r o l  r o d  i s  
withdrawn f rom 
t h e  " f u l l - i n "  
p o s i t i o n  
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Cont ro l  Rod OPERABILITY-Refueling 
3.9.5 

3.9 REFUELING OPERATIONS 

3.9.5 Cont ro l  Rod OPERABILITY-Refueling 

LC0 3.9.5 Each withdrawn c o n t r o l  r od  s h a l l  be OPERABLE. 

APPLICABILITY: MODE 5. 

ACTIONS 

inoperab le .  inoperab le  withdrawn 
c o n t r o l  rods. 

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE I FREQUENCY 

SR 3.9.5.1 I n s e r t  each withdrawn c o n t r o l  r od  a t  l e a s t  
one step.  

ABWR TS 

7 days 

SR 3.9.5.2 V e r i f y  each withdrawn c o n t r o l  r o d  scram 
accumulator pressure i s  > 10.49 MPaG. 
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7 days 



RPV Water Level  
3.9.6 

3.9 REFUELING OPERATIONS 

3.9.6 Reactor Pressure Vessel (RPV) Water Level 

LC0 3.9.6 RPV water  l e v e l  s h a l l  be 2 7.0 m above t h e  t o p  o f  t h e  RPV 
f 1 ange. 

APPLICABILITY Dur ing  movement o f  i r r a d i a t e d  f u e l  assemblies w i t h i n  t h e  
RPV, 

Dur ing  movement o f  new f u e l  assemblies o r  hand l i ng  o f  
c o n t r o l  rods w i t h i n  t h e  RPV, when i r r a d i a t e d  f u e l  
assemblies a r e  seated w i t h i n  t h e  RPV. 

ACTIONS 
= 

CONDITION 

A. RPV water  l e v e l  n o t  
w i t h i n  l i m i t .  

SURVEILLANCE REQUIREMENTS 

ABWR TS 

REQUIRED ACTION 

A. 1 Suspend movement o f  
f u e l  assemblies and 
hand1 i n g  o f  c o n t r o l  
rods  w i t h i n  t h e  RPV. 

SURVEILLANCE 

SR 3.9.6.1 V e r i f y  RPV water  l e v e l  i s  > 7.0 m above t h e  
t o p  o f  t h e  RPV f lange.  

Rev. 0. Design Control DocumentITier 2 

COMPLETION TIME 

Immediately 

FREQUENCY 

24 hours 



RHR-High Water Level  
3.9.7 

3 . 9  REFUELING OPERATIONS 

3.9.7 Residual Heat Removal (RHR) -H igh  Water Level 

LC0 3 .9 .7  One RHR shutdown c o o l i n g  subsystem s h a l l  be OPERABLE and i n  
opera t ion .  

- - - - - - - - - - - - - - - - - - - - - - - - - - - - N O T E - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
The r e q u i r e d  RHR shutdown c o o l i n g  subsystem may be removed 
f rom ope ra t i on  f o r  up t o  2  hours pe r  8 hour pe r i od .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

APPLICABILITY: MODE 5 w i t h  i r r a d i a t e d  f u e l  i n  t h e  r e a c t o r  p ressure  vessel 
(RPV) and w i t h  t h e  water  l e v e l  2 7 .0  m above t h e  t o p  o f  t h e  
RPV f 1 ange. 

ACTIONS 

CONDITION I REQUIRED ACTION I COMPLETION TIME 

A. Required RHR shutdown 
c o o l i n g  subsystem 
inoperab le .  

A. 1 V e r i f y  an a l t e r n a t e  
method o f  decay heat  
removal i s  a v a i l a b l e .  

1 hour 

Once p e r  
24 hours 
t h e r e a f t e r  

B. Required A c t i o n  and 
assoc ia ted  Completion 
Time o f  Cond i t i on  A 
n o t  met. 

B. 1 Suspend l oad ing  
i r r a d i a t e d  f u e l  
assemblies i n t o  t h e  
RPV. 

AND - 

8 . 2  I n i t i a t e  a c t i o n  t o  
r e s t o r e  t h e  secondary 
containment t o  
OPERABLE s ta tus .  

Immediately 

Immediate1 y 

(cont inued)  

ABWR TS 

- 
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RHR- High Water Level  
3.9.7 

B. (cont inued)  

ACTIONS 

8.3 I n i t i a t e  a c t i o n  t o  
r e s t o r e  one standby 
gas t rea tment  
subsystem t o  OPERABLE 
s ta tus .  

CONDITION 

8.4 I n i t i a t e  a c t i o n  t o  
r e s t o r e  one secondary 
containment i s o l a t i o n  
va l ve  and assoc ia ted  
i ns t rumen ta t i on  t o  
OPERABLE s t a t u s  i n  
each assoc ia ted  
p e n e t r a t i o n  f l o w  pa th  
n o t  i s o l a t e d .  

Immediate ly  

REQUIRED ACTION 

Immediately 

COMPLETION TIME 

C.  2 Mon i to r  r e a c t o r  
coo lan t  temperature. 

C .  Required RHR shutdown 
c o o l i n g  subsystem n o t  
i n  opera t ion .  

1 hour  f rom 
d iscovery  o f  no 
r e a c t o r  cool  an t  
c i r c u l a t i o n  

C . l  E s t a b l i s h  r e a c t o r  
cool  an t  c i r c u l a t i o n  
by an a l t e r n a t e  
method. 

Once pe r  hour 

SR 3.9.7.1 V e r i f y  one RHR shutdown c o o l i n g  subsystem 
i s  ope ra t i ng  and c i r c u l a t i n g  r e a c t o r  
cool  ant .  

SURVEILLANCE REQUIREMENTS 

12 hours 

SURVEILLANCE 
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FREQUENCY 



RHR - Low Water Level  
3.9.8 

3.9 REFUELING OPERATIONS 

3 .9 .8  Residual Heat Removal (RHR) -Low Water Level 

LC0 3.9.8 Two RHR shutdown c o o l i n g  subsystems s h a l l  be OPERABLE, and 
one RHR shutdown c o o l i n g  subsystem s h a l l  be i n  opera t ion .  

- - - - - - - - - - - - - - - - - - - - - - - - - - - - N O T E - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
The r e q u i r e d  ope ra t i ng  shutdown c o o l i n g  subsystem may be 
removed f rom ope ra t i on  f o r  up t o  2 hours p e r  8 hour per iod .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

APPLICABILITY: MODE 5 w i t h  i r r a d i a t e d  f u e l  i n  t h e  r e a c t o r  pressure vessel  
(RPV) and w i t h  t h e  water  l e v e l  < 7.0 m above t h e  t o p  o f  t h e  
RPV f l ange .  

ACTIONS 
I I 

CONDITION I REQUIRED ACTION I COMPLETION TIME 

A. One o r  two RHR 
shutdown cool  i n g  
subsystems inoperab le .  

A. 1 V e r i f y  an a l t e r n a t e  
method o f  decay heat  
removal i s  avai  1 a b l e  
f o r  each inoperab le  
RHR shutdown cool  i n g  
subsystem. 

1 hour 

Once p e r  
24 hours 
t h e r e a f t e r  

Required Ac t i on  and 
assoc ia ted  Completion 
Time o f  Cond i t i on  A 
n o t  met. 

0.1 I n i t i a t e  a c t i o n  t o  
r e s t o r e  t h e  secondary 
containment t o  
OPERABLE s ta tus .  

8.2 I n i t i a t e  a c t i o n  t o  
r e s t o r e  one standby 
gas t rea tment  
subsystem t o  OPERABLE 
s ta tus .  

Immediately 

Immediate ly  

(cont inued)  
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RHR-Low Water Level 
3.9.8 

B. (cont inued)  

ACTIONS 

8.3 I n i t i a t e  a c t i o n  t o  
r e s t o r e  one secondary 
containment i s o l a t i o n  
va l ve  and assoc ia ted  
i ns t rumen ta t i on  t o  
OPERABLE s t a t u s  i n  
each assoc ia ted  
p e n e t r a t i o n  f l o w  pa th  
n o t  i s o l a t e d .  

CONDITION 

Immediately 

C. No RHR shutdown 
c o o l i n g  subsystem i n  
ope ra t i on .  

REQUIRED ACTION 

C . l  E s t a b l i s h  r e a c t o r  
coo lan t  c i r c u l a t i o n  
by an a1 t e r n a t e  
method. 

COMPLETION TIME 

AND - 
C. 2 Mon i to r  r e a c t o r  

coo lan t  temperature. 

1 hour f rom 
d i scove ry  o f  no 
r e a c t o r  coo lan t  
c i r c u l a t i o n  

Once p e r  hour 

SURVEILLANCE REQUIREMENTS 
b 

SURVEILLANCE 

SR 3.9.8.1 V e r i f y  one RHR shutdown c o o l i n g  subsystem 
i s  ope ra t i ng  and c i r c u l a t i n g  r e a c t o r  
cool  ant .  

FREQUENCY 

12 hours 
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I n s e r v i c e  Leak and Hyd ros ta t i c  Tes t ing  Operat ion 
3.10.1 

3.10 SPECIAL OPERATIONS 

3.10.1 I n s e r v i c e  Leak and Hyd ros ta t i c  Tes t ing  Operat ion 

LC0 3.10.1 The average r e a c t o r  coo lan t  temperature s p e c i f i e d  i n  
Table 1.1-1 f o r  MODE 4 may be changed t o  'NA," and ope ra t i on  
considered n o t  t o  be i n  MODE 3; and t h e  requirements o f  
LC0 3.4.8, "Residual Heat Removal (RHR) Shutdown Cool i n g  
System- Cold Shutdown, " may be suspended, t o  a1 low 
performance o f  an i n s e r v i c e  l e a k  o r  h y d r o s t a t i c  t e s t  
prov ided t h e  f o l l o w i n g  MODE 3 LCOs a re  met: 

a. LC03.3.1.1, "SSLC Sensor Ins t rumenta t ion , "  Funct ions 
7b, 24a and 24bl;  

b. LC0 3.3.1.4, "ESF Actua t ion  Ins t rumenta t ion , "  
Funct ion 11; 

c. LC03.6.4.1, "Secondary Containment"; 

d. LC0 3.6.4.2, "Secondary Containment I s o l a t i o n  Valves 
(SCIVs)"; and 

e. LC0 3.6.4.3, "Standby Gas Treatment (SGT) System." 

APPLICABILITY: MODE 4 w i t h  average r e a c t o r  coo lan t  temperature > 93'C. 
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Inservice Leak and Hydrostatic Testing Operation 
3.10.1 

ACTIONS 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - N O T E - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
Separate Condition entry is allowed for each requirement of the LCO. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

A. One or more of the --------NOTE--------- 
above requirements not Required Actions to 
met. be in MODE 4 include 

reducing average 
reactor cool ant 

. . . . . . . . . . . . . . . . . . . . .  

A . 2 . 1  Suspend activities 
that could increase 
the average reactor 
coolant temperature 
or pressure. 

A . 2 . 2  Reduce average 
reactor cool ant 
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Inserv ice  Leak and Hydrosta t ic  Test ing  Operation 
3 . 1 0 . 1  

SURVEILLANCE REOUIREMENTS 

SURVEILLANCE 

ABWR TS 

FREQUENCY 

SR 3 . 1 0 . 1 . 1  Perform t h e  appl icab le  SRs f o r  the  requi red  
MODE 3 LCOs. 
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According t o  
t h e  appl icab le  
SRs 



Reactor Mode Swi tch  I n t e r l o c k  Tes t i ng  
3.10.2 

3.10 SPECIAL OPERATIONS 

3.10.2 Reactor Mode Swi tch I n t e r l o c k  Tes t i ng  

LC0 3.10.2 The r e a c t o r  mode sw i t ch  p o s i t i o n  s p e c i f i e d  i n  Table 1.1-1  
(Sec t ion  1.1, D e f i n i t i o n s )  f o r  MODES 3, 4, and 5 may be 
changed t o  i n c l u d e  t h e  run,  s ta r t up /ho t  standby, and r e f u e l  
p o s i t i o n ,  and ope ra t i on  considered n o t  t o  be i n  MODE 1 o r  2, 
t o  a l l o w  t e s t i n g  o f  i ns t rumen ta t i on  assoc ia ted  w i t h  t h e  
r e a c t o r  mode sw i t ch  i n t e r l o c k  f unc t i ons ,  p rov ided :  

a. A l l  c o n t r o l  rods remain f u l l y  i n s e r t e d  i n  co re  c e l l s  
c o n t a i n i n g  one o r  more f u e l  assemblies; and 

b. No CORE ALTERATIONS a r e  i n  progress.  

APPLICABILITY: MODES 3 and 4 w i t h  t h e  r e a c t o r  mode sw i t ch  i n  t h e  run, 
s ta r t up /ho t  standby, o r  r e f u e l  p o s i t i o n ,  

MODE 5 w i t h  t h e  r e a c t o r  mode sw i t ch  i n  t h e  r u n  o r  
s ta r t up /ho t  standby p o s i t i o n .  

ACTIONS 

ABWR TS 

CONDITION 

A. One o r  more o f  t h e  
above requi rements n o t  
met. 

3.10-4 Rev. 0. Design Control Document/Tier 2 

REQUIRED ACTION 

A. 1 Suspend CORE 
ALTERATIONS except 
f o r  c o n t r o l  r o d  
i n s e r t i o n .  

AND 

A.2 F u l l y  i n s e r t  a l l  
i n s e r t a b l e  c o n t r o l  
rods i n  co re  c e l l s  
c o n t a i n i n g  one o r  
more f u e l  assemblies. 

AND - 

COMPLETION TIME 

Immediately 

1 hour 

(cont inued)  



Reactor Mode Swi tch I n t e r l o c k  Tes t i ng  
3.10.2 

ACTIONS 

CONDITION REQUIRED ACTION 

A. (cont inued)  A.3.1 Place t h e  r e a c t o r  
mode sw i t ch  i n  t h e  
shutdown p o s i t i o n .  

A.3.2 - - - - - - - -NOTE-- - - - - - - -  
Only a p p l i c a b l e  i n  
MODE 5. . . . . . . . . . . . . . . . . . . . . .  

P lace t h e  r e a c t o r  
mode sw i t ch  i n  t h e  
r e f u e l  p o s i t i o n .  

COMPLETION TIME 

1 hour 

1 hour  

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE 

SR 3.10.2.1 V e r i f y  a l l  c o n t r o l  rods a re  f u l l y  i n s e r t e d  
i n  core  c e l l s  con ta in i ng  one o r  more f u e l  
assembl i es .  

SR 3.10.2.2 V e r i f y  no CORE ALTERATIONS are  i n  progress. 

FREQUENCY 

12 hours 

24 hours 
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Cont ro l  Rod Withdrawal -Hot  Shutdown 
3.10.3 

3.10 SPECIAL OPERATIONS 

3.10.3 Cont ro l  Rod Withdrawal -Hot  Shutdown 

LC0 3.10.3 The r e a c t o r  mode sw i t ch  p o s i t i o n  s p e c i f i e d  i n  Table 1.1-1 
f o r  MODE 3 may be changed t o  i nc l ude  t h e  r e f u e l  p o s i t i o n ,  
and ope ra t i on  considered n o t  t o  be i n  MODE 2, t o  a l l o w  
wi thdrawal  o f  a s i n g l e  c o n t r o l  r o d  o r  c o n t r o l  r o d  p a i r ,  
p rov ided  t h e  f o l l o w i n g  requi rements a re  met: 

a. LC0 3.9.2, "Refuel P o s i t i o n  Rod-Out I n t e r l o c k " ;  

b. LC0 3.9.4, "Contro l  Rod P o s i t i o n  I n d i c a t i o n " ;  

c. A l l  o t h e r  c o n t r o l  rods a re  f u l l y  i nse r ted ;  and 

d. 1. LC0 3.3.1.1, "SSLC Sensor Ins t rumenta t ion , "  MODE 5 
requi rements f o r  Funct ions l .a ,  l . d ,  2.a, and 2.d 
o f  Table 3.3.1.1-1, 
and 

LC0 3.3.1.2, "RPS and MSIV T r i p  Actuat ion,"  
Funct ions l . a ,  l . b ,  3, and 4, 
and 

LC0 3.9.5, "Contro l  Rod OPERABILITY -Refuel ing,"  

2. A l l  o t h e r  c o n t r o l  rods i n  a f i v e  by f i v e  a r r a y  
centered on each c o n t r o l  r o d  be ing  withdrawn are 
disarmed, and 

LC0 3.1.1, "SHUTDOWN MARGIN (SDM) , " MODE 5 
requirements, except  t h e  s i n g l e  c o n t r o l  r o d  o r  p a i r  
t o  be withdrawn may be assumed t o  be t h e  h ighes t  
wor th c o n t r o l  rod. 

APPLICABILITY: MODE 3 w i t h  t h e  r e a c t o r  mode sw i t ch  i n  t h e  r e f u e l  p o s i t i o n .  
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Cont ro l  Rod Withdrawal -Hot  Shutdown 
3.10.3 

ACTIONS 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - N O T E - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
Separate Cond i t i on  e n t r y  i s  a l lowed f o r  each requi rement  o f  t h e  LCO. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

A. One o r  more o f  t h e  - - - - - - - -NOTES- - - - - - - -  
above requi rements n o t  1. Required Ac t ions  
met. t o  f u l l y  i n s e r t  

a l l  i n s e r t a b l e  
c o n t r o l  rods  
i n c l u d e  p l a c i n g  
t h e  r e a c t o r  mode 
sw i t ch  i n  t h e  
shutdown p o s i t i o n .  

2. Only a p p l i c a b l e  i f  
t h e  requi rement  
n o t  met i s  a  

. . . . . . . . . . . . . . . . . . . . .  

a f f e c t e d  LCO. 

A.2.1 I n i t i a t e  a c t i o n  t o  
f u l l y  i n s e r t  a l l  
i n s e r t a b l e  c o n t r o l  

A.2.2 Place t h e  r e a c t o r  
mode sw i t ch  i n  t h e  
shutdown p o s i t i o n .  
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Cont ro l  Rod Withdrawal -Hot  Shutdown 
3.10.3 

SURVEILLANCE REQUIREMENTS 
%- 

SR 3.10.3.1 Perform t h e  app l i cab le  SRs f o r  t h e  r e q u i r e d  
LCOs. 

SURVEILLANCE 

Accord ing t o  
t h e  a p p l i c a b l e  
SRs 

FREQUENCY 

SR 3.10.3.2 - - - - - - - - - - - - - - - - - - - N O T E - - - - - - - - - - - - - - - - - - - -  
Not r e q u i r e d  t o  be met i f  SR 3.10.3.1 i s  
s a t i s f i e d  f o r  LC0 3.10.3.d.l requirements. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

V e r i f y  a l l  c o n t r o l  rods, o t h e r  than  t h e  
c o n t r o l  r o d  o r  r od  p a i r  be ing withdrawn, i n  
a f i v e  by f i v e  a r ray  centered on each 
c o n t r o l  r o d  be ing  withdrawn, a r e  disarmed. 

24 hours 

SR 3.10.3.3 V e r i f y  a l l  c o n t r o l  rods, o t h e r  than  t h e  
c o n t r o l  r o d  o r  r od  p a i r  be ing  withdrawn, 
a re  f u l l y  i nse r ted .  

24 hours 
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Cont ro l  Rod Withdrawal -Co ld  Shutdown 
3.10.4 

3.10 SPECIAL OPERATIONS 

3.10.4 Cont ro l  Rod Withdrawal -Co ld  Shutdown 

-CO 3.10.4 The r e a c t o r  mode sw i t ch  p o s i t i o n  s p e c i f i e d  i n  Table 1.1-1 
f o r  MODE 4 may be changed t o  i nc l ude  t h e  r e f u e l  p o s i t i o n ,  
and ope ra t i on  considered no t  t o  be i n  MODE 2, t o  a l l o w  
wi thdrawal  o f  a s i n g l e  c o n t r o l  r o d  o r  c o n t r o l  r o d  p a i r ,  and 
subsequent removal o f  t h e  assoc ia ted  c o n t r o l  r o d  d r i v e s  
(CRD) i f  des i red ,  p rov ided  t h e  f o l l o w i n g  requi rements a re  
met: 

a. A l l  o t h e r  c o n t r o l  rods a r e  f u l l y  i nse r ted ;  

b. 1. LC0 3.9.2, "Refuel P o s i t i o n  Rod-Out I n t e r l o c k , "  and 

LC0 3.9.4, "Contro l  Rod P o s i t i o n  I n d i c a t i o n , "  

OR - 

2. A c o n t r o l  r od  wi thdrawal  b l o c k  i s  i nse r ted ;  and 

c.  1. LC0 3.3.1.1, "SSLC Sensor Ins t rumenta t ion , "  MODE 5 
requirements f o r  Funct ions l . a ,  l . d ,  2.a, and 2.d., 
o f  Table 3.3.1.1-1, 

LC0 3.3.1.2, "RPS and MSIV T r i p  Actuat ion,"  
Funct ions l .a ,  l . b ,  3, and 4; and 

LC0 3.9.5, "Cont ro l  Rod OPERABILITY-Refueling," 

2. A l l  o t h e r  c o n t r o l  rods  i n  a f i v e  by f i v e  a r r a y  
centered on t h e  c o n t r o l  r o d  be ing  withdrawn are  
disarmed, and 

LC0 3.1.1, "SHUTDOWN MARGIN (SDM)," MODE 5 
requirements, except t h e  s i n g l e  c o n t r o l  r o d  o r  
c o n t r o l  r o d  p a i r  t o  be withdrawn may be assumed t o  
be t h e  h ighes t  wor th c o n t r o l  r o d  o r  c o n t r o l  r o d  
p a i r .  

APPLICABILITY: MODE 4 w i t h  t h e  r e a c t o r  mode sw i t ch  i n  t h e  r e f u e l  p o s i t i o n .  
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Control Rod Withdrawal -Cold Shutdown 
3.10.4 

ACTIONS 

Separate Condition entry is allowed for each requirement of the LCO. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

(continued) 

CONDITION 

A. One or more of the 
above requirements not 
met with the affected 
control rod(s) 
insertable. 
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REQUIRED ACTION 

A. 1 --------NOTES-------- 
1. Required Actions 

to fully insert 
all insertable 
control rods 
include placing 
the reactor mode 
switch in the 
shutdown position. 

2. Only applicable if 
the requirement 
not met is a 
required LCO. . . . . . . . . . . . . . . . . . . . . .  

Enter the applicable 
Condition of the 
affected LCO. 

OR - 

A.2.1 Initiate action to 
fully insert all 
insertable control 
rods. 

!YE! 

A.2.2 Place the reactor 
mode switch in the 
shutdown position. 

COMPLETION TIME 

Immediately 

Immediately 

1 hour 



Cont ro l  Rod Withdrawal -Co ld  Shutdown 
3.10.4 

B. One o r  more o f  t h e  
above requi rements n o t  
met w i t h  t h e  a f f e c t e d  
c o n t r o l  r od (s )  n o t  
i nse r tab l  e. 

ACTIONS (cont inued)  

B. 1 Suspend wi thdrawal  o f  
t h e  c o n t r o l  r od (s )  
and removal o f  
associated CRD(s). 

8.2.1 I n i t i a t e  a c t i o n  t o  
f u l l y  i n s e r t  a l l  
c o n t r o l  rods. 

COMPLETION TIME CONDITION 

8.2.2 I n i t i a t e  a c t i o n  t o  
s a t i s f y  t h e  
requi rements o f  t h i s  
LCO. 

REQUIRED ACTION 

Immediate ly  

Immediately 

Immediately 

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE I FREQUENCY 

SR 3.10.4.1 Perform t h e  a p p l i c a b l e  SRs f o r  t h e  r e q u i r e d  
LCOs. 

Accord ing t o  
appl i c a b l  e SRs 

SR 3.10.4.2 - - - - - - - - - - - - - - - - - - - N O T E - - - - - - - - - - - - - - - - - - - -  
Not r e q u i r e d  t o  be met i f  SR 3.10.4.1 i s  
s a t i s f i e d  f o r  LC0 3.10.4.c. l  requi rements.  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

V e r i f y  a l l  c o n t r o l  rods, o t h e r  than  t h e  
c o n t r o l  r o d  o r  r od  p a i r  be ing withdrawn, i n  
a f i v e  by f i v e  a r ray  centered on each 
c o n t r o l  r o d  being withdrawn, a re  disarmed. 

24 hours 

ABWR TS 

(cont inued)  
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Cont ro l  Rod Withdrawal -Co ld  Shutdown 
3.10.4 

SR 3.10.4.3 V e r i f y  a l l  c o n t r o l  rods, o t h e r  than  t h e  
c o n t r o l  r o d  o r  r o d  p a i r  be ing  withdrawn, 
a re  f u l l y  i nse r ted .  

SURVEILLANCE REQUIREMENTS (cont inued)  

24 hours 

SURVEILLANCE 

SR 3.10.4.4 - - - - - - - - - - - - - - - - - - - N O T E - - - - - - - - - - - - - - - - - - - -  
Not r e q u i r e d  t o  be met i f  SR 3.10.4.1 i s  
s a t i s f i e d  f o r  LC0 3.10.4.b. l  requi rements.  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FREQUENCY 

V e r i f y  a c o n t r o l  r o d  wi thdrawal  b l ock  i s  
i nse r ted .  

24 hours 
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CRD Removal -Re fue l i ng  
3.10.5 

3.10 SPECIAL OPERATIONS 

3.10.5 Cont ro l  Rod D r i v e  (CRD) Removal -Re fue l i ng  

LC0 3.10.5 The requi rements o f  Funct ions l .a,  l .b ,  l . d ,  2.a, 2.d and 12 
o f  LC0 3.3.1.1, "SSLC Sensor Ins t rumenta t ion" ;  Func t ions  
l . a ,  l . b ,  3, and 4 o f  LC0 3.3.1.2, "RPS and MSIV Ac tua t ion" ,  
LC0 3.3.8.1, " E l e c t r i c  Power Mon i to r ing" ;  LC0 3.9.1, 
"Refue l ing  Equipment I n t e r l o c k s " ;  LC0 3.9.2, "Re fue l i ng  
P o s i t i o n  Rod-Out I n t e r l o c k " ;  LC0 3.9.4, "Cont ro l  Rod 
P o s i t i o n  I n d i c a t i o n " ;  and LC0 3.9.5, "Cont ro l  Rod 
OPERABILITY -Refuel ing,"  may be suspended i n  MODE 5 t o  a l l o w  
t h e  removal o f  a  s i n g l e  CRD o r  CRD p a i r  assoc ia ted  w i t h  
c o n t r o l  rod(s )  withdrawn f rom core  c e l l ( s )  c o n t a i n i n g  one 
o r  more f u e l  assemblies, p rov ided  t h e  f o l l o w i n g  requi rements 
a re  met: 

a. A l l  o t h e r  c o n t r o l  rods a r e  f u l l y  i n s e r t e d ;  

b. A l l  o t h e r  c o n t r o l  rods i n  a f i v e  by f i v e  a r r a y  centered 
on t h e  c o n t r o l  r od  be ing  removed a r e  disarmed; 

c .  A c o n t r o l  r od  wi thdrawal  b l ock  i s  i nse r ted ;  

d. LC0 3.1.1, "SHUTDOWN MARGIN (SDM)," MODE 5 requirements, 
except t h e  s i n g l e  c o n t r o l  r od  ( o r  p a i r )  t o  be withdrawn 
may be assumed t o  be t h e  h ighes t  wor th c o n t r o l  r o d  p a i r ;  
and 

e. No o t h e r  CORE ALTERATIONS are  i n  progress.  

APPLICABILITY: MODE 5 w i t h  LC0 3.9.5 n o t  met. 

ACTIONS 
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CONDITION 

A. One o r  more o f  t h e  
above requi rements n o t  
met. 

REQUIRED ACTION 

A. 1 Suspend removal o f  
t h e  c o n t r o l  rod(s )  
and assoc ia ted  CRD 
mechanism. 

AND - 

COMPLETION TIME 

Immediately 

(cont inued)  



CRD Removal -Refuel  i n g  
3.10.5 

ACTIONS 

CONDITION I REQUIRED ACTION 

A. (cont inued)  A.2.1 I n i t i a t e  a c t i o n  t o  
f u l l y  i n s e r t  a l l  
c o n t r o l  rods. 

A.2.2 I n i t i a t e  a c t i o n  t o  
s a t i s f y  t h e  
requirements o f  t h i s  
LCD. 

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE 

SR 3.10.5.1 V e r i f y  a l l  c o n t r o l s  rods, o the r  than t h e  
c o n t r o l  r o d  withdrawn f o r  t h e  removal o f  
t h e  associated CRD, a re  f u l l y  inser ted .  

SR 3.10.5.2 V e r i f y  a l l  c o n t r o l  rods, o the r  than t h e  
c o n t r o l  r o d  withdrawn f o r  t h e  removal o f  
t h e  associated CRD, i n  a f i v e  by f i v e  a r r a y  
centered on each c o n t r o l  r o d  withdrawn f o r  
t h e  removal o f  t h e  associated CRD, a re  
disarmed. 

SR 3.10.5.3 V e r i f y  a c o n t r o l  r o d  wi thdrawal  b l o c k  i s  
inser ted .  

COMPLETION TIME 

Imned ia te ly  

Imned ia te ly  

- ~ 

FREQUENCY 

24 hours 

24 hours 

24 hours 

(cont inued)  
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CRD Removal - Refuel i n g  
3 .10 .5  

SR 3 . 1 0 . 5 . 4  Perform SR 3 .1 .1 .1 .  

SURVEILLANCE REQUIREMENTS (continued) 

According t o  
SR 3 .1 .1 .1  

SURVEILLANCE FREQUENCY 

ABWR TS 

SR 3.10.5.5  V e r i f y  no CORE ALTERATIONS, other  than t h e  
s i n g l e  control  rod o r  cont ro l  rod p a i r  
being removed, are  i n  progress. 
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Mu1 t i p l e  Cont ro l  Rod Withdrawal -Re fue l i ng  
3.10.6 

3.10 SPECIAL OPERATIONS 

3.10.6 M u l t i p l e  Cont ro l  Rod Withdrawal -Re fue l i ng  

LC0 3.10.6 The requi rements o f  LC0 3.9.3, "Cont ro l  Rod P o s i t i o n " ;  
LC0 3.9.4, "Contro l  Rod P o s i t i o n  I n d i c a t i o n " ;  and LC0 3.9.5, 
"Contro l  Rod OPERABILITY - Refuel ing," may be suspended, and 
t h e  " f u l l  i n "  p o s i t i o n  i n d i c a t o r s  may be bypassed f o r  any 
number o f  c o n t r o l  rods  i n  MODE 5, t o  a l l o w  wi thdrawal  o f  
these c o n t r o l  rods, removal o f  assoc ia ted  c o n t r o l  r o d  d r i v e s  
(CRDs), o r  both, p rov ided  t h e  f o l l o w i n g  requi rements a re  
met: 

a. The f o u r  f u e l  assemblies a re  removed f rom t h e  co re  c e l l s  
associated w i t h  each c o n t r o l  r o d  o r  CRD t o  be removed; 

b. A l l  o t h e r  c o n t r o l  rods i n  core  c e l l s  c o n t a i n i n g  one o r  
more f u e l  assemblies a re  f u l l y  i nse r ted ;  and 

c .  Fuel assemblies s h a l l  o n l y  be loaded i n  compliance w i t h  
an approved s p i r a l  r e l o a d  sequence. 

APPLICABILITY: MODE 5 w i t h  LC0 3.9.3, LC0 3.9.4, o r  LC0 3.9.5 n o t  met. 
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Mu1 tiple Control Rod Withdrawal -Refuel ing 
3.10.6 

ACTIONS 

CONDITION REQUIRED ACTION 

A. One or more of the A. 1 Suspend withdrawal of 
above requirements not control rods and 
met. removal of associated 

CRDs. 

A.2.1 Initiate action to 
fully insert all 
control rods in core 
cells containing one 
or more fuel 
assemblies. 

A.2.2 Initiate action to 
satisfy the 
requirements of this 

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE 

SR 3.10.6.1 Verify the four fuel assemblies are removed 
from core cells associated with each 
control rod or CRD removed. 

SR 3.10.6.2 Verify all other control rods in core cells 
containing one or more fuel assemblies are 
fully inserted. 

COMPLETION TIME 

Immediately 

Immediately 

Immediately 

FREQUENCY 

24 hours 

24 hours 

(continued) 
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Mu1 t i p1 e Control Rod Withdrawal - Refuel ing  
3.10.6 

SR 3 . 1 0 . 6 . 3  - - - - - - - - - - - - - - - - - - - N O T E - - - - - - - - - - - - - - - - - - - -  
Only required t o  be met during fue l  
loading. 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

SURVEILLANCE REQUIREMENTS (continued) 

V e r i f y  fue l  assemblies being loaded are  i n  
compl i ance w i  t h  an approved sp i ra l  re1 oad 
sequence. 

SURVEILLANCE 

24 hours 

FREQUENCY 
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Cont ro l  Rod Tes t i ng -Ope ra t i ng  
3.10.7 

3.10 SPECIAL OPERATIONS 

3.10.7 Cont ro l  Rod Tes t ing-Opera t ing  

LC0 3.10.7 The requi rements o f  LC0 3.1.6, "Rod P a t t e r n  Cont ro l , "  may be 
suspended and c o n t r o l  rods bypassed i n  t h e  Rod A c t i o n  and 
P o s i t i o n  I n f o r m a t i o n  (RAPI) Subsystem as a l lowed by 
SR 3.3.5.1.7, t o  a l l o w  performance o f  SDM demonstrat ions,  
c o n t r o l  r o d  scram t ime  t e s t i n g ,  c o n t r o l  r o d  f r i c t i o n  
t e s t i n g ,  and t h e  S t a r t u p  Test  Program, p rov ided  conformance 
t o  t h e  approved c o n t r o l  r o d  sequence f o r  t h e  s p e c i f i e d  t e s t  
i s  v e r i f i e d  by a  second l i c e n s e d  ope ra to r  o r  o t h e r  q u a l i f i e d  
member o f  t h e  t e c h n i c a l  s t a f f .  

APPLICABILITY: MODES 1  and 2 w i t h  LC0 3.1.6 n o t  met. 

ACTIONS 

A. Requirements o f  t h e  
LC0 n o t  met. 

SURVEILLANCE REOUIREMENTS 

SURVEILLANCE 

ABWR TS 

FREQUENCY 

SR 3.10.7.1 V e r i f y  movement o f  c o n t r o l  rods  i s  i n  
compliance w i t h  t h e  approved c o n t r o l  r o d  
sequence f o r  t h e  s p e c i f i e d  t e s t  by a  second 
l i c e n s e d  ope ra to r  o r  o t h e r  q u a l i f i e d  member 
o f  t h e  t e c h n i c a l  s t a f f .  
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r o d  movement 



SDM T e s t - R e f u e l i n g  
3.10.8 

3.10 SPECIAL OPERATIONS 

3.10.8 SHUTDOWN MARGIN (SDM) Test  - Refuel i n g  

LC0 3.10.8 The r e a c t o r  mode sw i t ch  p o s i t i o n  s p e c i f i e d  i n  Tab le  1.1-1 
f o r  MODE 5 may be changed t o  i n c l u d e  t h e  s ta r t up /ho t  standby 
p o s i t i o n ,  and ope ra t i on  considered n o t  t o  be i n  MODE 2, t o  
a l l o w  SDM t e s t i n g ,  p rov ided  t h e  f o l l o w i n g  requi rements a re  
met: 

a. LC0 3.3.1.1, "SSLC Sensor Ins t rumenta t ion , "  MODE 2 
requi rements f o r  Funct ions 2.a and 2.d o f  
Table 3.3.1.1-1; 

b. 1. LC0 3.3.5.1, "Contro l  Rod B lock  Ins t rumenta t ion , "  
MODE 2 requi rements f o r  Func t ion  1.b o f  
Table 3.3.5.1-1, 

2 .  Conformance t o  t h e  approved c o n t r o l  r o d  sequence f o r  
t h e  SDM t e s t  i s  v e r i f i e d  by a second l i c e n s e d  
opera to r  o r  o t h e r  q u a l i f i e d  member o f  t h e  t e c h n i c a l  
s t a f f ;  

c. Each withdrawn c o n t r o l  r o d  s h a l l  be coupled t o  t h e  
associated CRD; 

d. A l l  c o n t r o l  r o d  w i thdrawa ls  t h a t  a re  n o t  i n  compliance 
w i t h  t h e  Ganged Withdrawal Sequence R e s t r i c t i o n s  (GWSR) 
s h a l l  be made us ing  e i t h e r  t h e  NOTCH wi thdrawal  mode o r  
t h e  STEP wi thdrawal  mode; and 

e. No o t h e r  CORE ALTERATIONS are  i n  progress. 

APPLICABILITY: MODE 5 w i t h  t h e  r e a c t o r  mode swi tch  i n  s ta r t up /ho t  standby 
p o s i t i o n .  
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SDM Test  - Refuel i n g  
3.10.8 

ACTIONS 

CONDITION 

A. One o r  more o f  t h e  
above requi rements n o t  
met, f o r  reasons o t h e r  
than  Cond i t i on  8. 

REQUIRED ACTION 

B. One c o n t r o l  r o d  n o t  
coupled t o  i t s  
assoc ia ted  CRD. 

COMPLETION TIME 

A. 1 Place t h e  r e a c t o r  
mode sw i t ch  i n  t h e  
shutdown o r  r e f u e l  
p o s i t i o n .  

SURVEILLANCE REQUIREMENTS 

SR 3.10.8.2 - - - - - - - - - - - - - - - - - - - N O T E - - - - - - - - - - - - - - - - - - - -  
Not r e q u i r e d  t o  be met i f  SR 3.10.8.3 
s a t i s f i e d .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Imned ia te ly  

0.1 Declare t h e  a f f e c t e d  
c o n t r o l  r o d  
inoperable.  

SURVEILLANCE 

SR 3.10.8.1 Perform t h e  a p p l i c a b l e  SRs f o r  LC0 3.3.1.1, 
Funct ions 2.a and 2.d. 

Imned ia te ly  

FREQUENCY 

Accord ing t o  
t h e  appl i c a b l e  
SRs 

I 

(cont inued)  

Perform t h e  a p p l i c a b l e  SRs f o r  LC0 3.3.5.1, 
Func t ion  1.b. 

ABWR TS 

Accord ing t o  
t h e  appl i c a b l e  
SRs 
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SDM Test  - Refuel i n g  
3.10.8 

SR 3.10.8.3 - - - - - - - - - - - - - - - - - - - N O T E - - - - - - - - - - - - - - - - - - - -  
Not r e q u i r e d  t o  be met i f  SR 3.10.8.2 
s a t i s f i e d .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

SURVEILLANCE REQUIREMENTS (cont inued)  

V e r i f y  movement o f  c o n t r o l  rods i s  i n  
compliance w i t h  t h e  approved c o n t r o l  r o d  
sequence f o r  t h e  SDM t e s t  by a  second 
l i c e n s e d  opera to r  o r  o t h e r  q u a l i f i e d  member 
o f  t h e  t e c h n i c a l  s t a f f .  

SURVEILLANCE 

Dur i ng  c o n t r o l  
r o d  movement 

FREQUENCY 

SR 3.10.8.4 V e r i f y  no o t h e r  CORE ALTERATIONS are  i n  I 12 hours 
progress.  

SR 3.10.8.5 V e r i f y  each withdrawn c o n t r o l  r o d  does n o t  
go t o  t h e  withdrawn o v e r t r a v e l  p o s i t i o n .  

P r i o r  t o  
s a t i s f y i n g  
LC0 3.10.8.c 
requi rement  
a f t e r  work on 
c o n t r o l  r o d  o r  
CRD System t h a t  
cou ld  a f f e c t  
coup1 i ng 

AND 
Once t h e  f i r s t  
t ime  t h e  
c o n t r o l  r o d  i s  
withdrawn t o  
" f u l l  o u t "  
p o s i t i o n  a f t e r  
t h e  assoc ia ted  
o r i f i c e d  f u e l  
suppor t  has 
been moved 
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Reactor In te rna l  Pumps -Testing 
3.10.9 

3.10 SPECIAL OPERATIONS 

3.10.9 Reactor In ternal  Pumps (RIPS)-Testing 

LC0 3.10.9 The requirements o f  LC0 3.4.1, *Reactor In terna l  Pmps 
Operating, " may be sl~spended f o r  I 24 hours t o  a1 low: 

a. PHYSICS TESTS, provided THERHAL POYER i s  I 5% RTP; and 

b. Perfonnance o f  the Startup Test Program. "p n -. 
r 3 

APPLICABILITY: WODES 1 and 2 wi th less than nine RIPS i n  operation. 

ACTIONS 

A. Requirements o f  
LC0 3.4.1 not met f o r  
> 24 hours. 

0. Requirements o f  the Place the reactor 
LC0 not met f o r  mode switch i n  the 
reasons other than shutdown posit ion. 
Condition A. 

SURVEILLANCE REQUIREMENTS 

SR 3.10.9.2 Ver i fy  THERMAL POWER i s  5 5% RTP during 
PHYSICS TESTS. 

SR 3.10.9.1 Ver i fy  LC0 3.4.1 requirements suspended f o r  
5 24 hours. 
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T r a i n i n g  S ta r t ups  
3.10.10 

3.10 SPECIAL OPERATIONS 

3.10.10 T r a i n i n g  S ta r t ups  

LC0 3.10.10 The low pressure core  f l o o d e r  (LPFL) OPERABILITY 
requi rements s p e c i f i e d  i n  LC0 3.5.1, "ECCS-Operating," may 
be changed t o  a l l o w  one r e s i d u a l  heat  removal subsystem t o  
be a l i gned  i n  t h e  shutdown c o o l i n g  mode f o r  t r a i n i n g  
s ta r t ups ,  p rov ided  t h e  f o l l o w i n g  requi rements a re  met: 

a. REACTOR THERMAL POWER 5 1% RTP; and 

b. Average r e a c t o r  coo lan t  temperature i s  < 93'C. 

APPLICABILITY: MODE 2  w i t h  one LPFL subsystem s u c t i o n  va l ve  c losed.  

ACTIONS 

CONDITION 

SURVEILLANCE REOUIREMENTS 

A. One o r  more o f  t h e  
above requi rements n o t  
met. 

REQUIRED ACTION 

SR 3.10.10.1 V e r i f y  REACTOR THERMAL POWER 5 1% RTP. 1 hour 

COMPLETION TIME 

A. 1  Place t h e  r e a c t o r  
mode sw i t ch  i n  t h e  
shutdown p o s i t i o n .  

SURVEILLANCE 

Imned ia te l y  

FREQUENCY 

ABWR TS 

SR 3.10.10.2 V e r i f y  average r e a c t o r  coo lan t  temperature 
i s  < 93°C. 
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Low Power PHYSICS TEST 
3.10.11 

3.10 SPECIAL OPERATIONS 

3.10.11 Low Power PHYSICS TEST 

LC0 3.10.11 The r e a c t o r  mode sw i t ch  p o s i t i o n  s p e c i f i e d  i n  Table 1.1-1 
f o r  MODE 5 may be changed t o  i nc l ude  t h e  s ta r t up /ho t  standby 
p o s i t i o n ,  and ope ra t i on  considered n o t  t o  be i n  MODE 2, t o  
a l l o w  Low Power PHYSICS TEST, p rov ided  t h e  f o l l o w i n g  
requi rements a r e  met: 

a. 1. LC03.3.5.1, "Contro l  RodB lock  Ins t rumenta t ion , "  
MODE 2 requi rements f o r  Func t ion  1.b o f  
Table 3.3.5.1-1, 

2. Conformance t o  t h e  approved c o n t r o l  r o d  sequence f o r  
t h e  Low Power PHYSICS TEST i s  v e r i f i e d  by a second 
l i c e n s e d  opera to r  o r  o t h e r  q u a l i f i e d  member o f  t h e  
t echn i ca l  s t a f f ;  

b. Each withdrawn c o n t r o l  r o d  s h a l l  be coupled t o  t h e  
assoc ia ted  CRD; 

c. A l l  c o n t r o l  r o d  w i thdrawa ls  t h a t  a re  n o t  i n  compliance 
w i t h  t h e  Ganged Withdrawal Sequence R e s t r i c t i o n s  (GWSR) 
s h a l l  be made us ing  e i t h e r  t h e  NOTCH wi thdrawa l  mode o r  
t h e  STEP wi thdrawal  mode; 

d. No o t h e r  CORE ALTERATIONS are  i n  progress;  

e. REACTOR THERMAL POWER < 1% RTP; and 

f. Average r e a c t o r  coo lan t  temperature < 93'C (200 'F) 

APPLICABILITY: MODE 5 w i t h  t h e  r e a c t o r  mode sw i t ch  i n  s ta r t up /ho t  standby 
p o s i t i o n .  

ACTIONS 

A. One o r  more o f  t h e  Place t h e  r e a c t o r  
above requi rements n o t  mode sw i t ch  i n  t h e  
met. shutdown o r  r e f u e l  
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Low Power PHYSICS TEST 
3.10.11 

SR 3  . 10 . 11 . 1 - - - - - - - - - - - - - - - - - - - N O T E - - - - - - - - - - - - - - - - - - - -  
Not r e q u i r e d  t o  be met i f  SR 3.10.11.2 
s a t i s f i e d .  
- - - * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

SURVEILLANCE REQUIREMENTS 

Perform t h e  app l i cab le  SRs f o r  LC0 3.3.5.1, 
Func t ion  1.b. 

SURVEILLANCE 

Accord ing t o  
t h e  a p p l i c a b l e  

: SRs 

FREQUENCY 

SR 3  . 10 . 11 . 2 - - - - - - - - - - - - - - - - - - - N O T E - - - - - - - - - - - - - - - - - - - -  
Not r equ i red  t o  be met i f  SR 3.10.11.1 
s a t i s f i e d .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

V e r i f y  movement o f  c o n t r o l  rods i s  i n  
compliance w i t h  t h e  approved c o n t r o l  r o d  
sequence f o r  t h e  Low Power PHYSICS TEST by 
a  second l i c e n s e d  opera to r  o r  o t h e r  
q u a l i f i e d  member o f  t h e  t echn i ca l  s t a f f .  

Dur ing  c o n t r o l  
r o d  movement 

SR 3.10.11.3 V e r i f y  no o t h e r  CORE ALTERATIONS a r e  i n  
progress. 

12 hours 

ABWR TS 

(cont inued)  
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Low Power PHYSICS TEST 
3.10.11 

SR 3.10.11.4 V e r i f y  each withdrawn c o n t r o l  r o d  does n o t  
go t o  t h e  withdrawn o v e r t r a v e l  p o s i t i o n .  

SURVEILLANCE REQUIREMENTS (cont inued)  

P r i o r  t o  
s a t i s f y i n g  
LC0 3.10.11.b 
requi rement  
a f t e r  work on 
c o n t r o l  r o d  o r  
CRD System t h a t  
c o u l d  a f f e c t  
coup1 i ng 

LW 

Once t h e  f i r s t  
t ime  t h e  
c o n t r o l  r o d  i s  
withdrawn t o  
" f u l l  o u t "  
p o s i t i o n  a f t e r  
t h e  assoc ia ted  
o r i f i c e d  f u e l  
suppor t  has 
been moved 

SURVEILLANCE 

SR 3.10.11.5 V e r i f y  REACTOR THERMAL POWER I 1% RTP. I 1 hour 

FREQUENCY 

SR 3.10.11.6 V e r i f y  average r e a c t o r  coo lan t  temperature 
i s  I 93'C. 

1 hour 
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Mu1 t i p l e  Cont ro l  Rod D r i v e  Subassembly Removal - Refuel i n g  
3.10.12 

3.10 SPECIAL OPERATIONS 

3.10.12 Mu1 t i p l e  Cont ro l  Rod D r i v e  Subassembly Removal- Re fue l i ng  

LC0 3.10.12 The requi rements o f  LC0 3.9.3, "Contro l  Rod Pos i t i on " ;  
LC0 3.9 .4 ,  "Cont ro l  Rod P o s i t i o n  I n d i c a t i o n " ;  and LC0 3.9.5, 
"Cont ro l  Rod OPERABILITY -Refuel  ing, " may be suspended, and 
t h e  " f u l l  i n "  p o s i t i o n  i n d i c a t o r s  may be bypassed f o r  any 
number o f  c o n t r o l  rods i n  MOOE 5, t o  a l l o w  removal o f  
c o n t r o l  r o d  d r i v e  subassemblies w i t h  t h e  c o n t r o l  rods  
mainta ined f u l l y  i n s e r t e d  by t h e i r  a n t i - r o t a t i o n  devices, 
p rov ided  t h e  f o l l o w i n g  requirements a re  met: 

a. No two adjacent  ( f ace  o r  d iagona l )  c o n t r o l  r o d  d r i v e s  
a re  t o  have t h e i r  subassemblies removed c o n c u r r e n t l y  
unless one o f  t h e  two adjacent  c o n t r o l  rods  has i t s  f o u r  
f u e l  assemblies removed f rom i t s  associated core  c e l l ,  
and 

b.  A l l  o t h e r  c o n t r o l  rods  i n  core  c e l l s  c o n t a i n i n g  one o r  
more f u e l  assemblies a re  f u l l y  i nse r ted .  

APPLICABILITY: MOOE 5 w i t h  LC0 3.9.3, LC0 3 .9 .4 ,  o r  LC0 3 .9 .5  n o t  met. 

ACTIONS 

ABWR TS 

.~ 

CONDITION 

A. One o r  more o f  t h e  
above requirements n o t  
met. 

Rev. 0. Design Control Document/Tler 2 

REQUIRE0 ACTION 

A. 1 Suspend removal o f  
associated CRD 
subassemblies. 

AN0 - 

COMPLETION TIME 

Immediately 

(cont inued)  



Mu1 t i p l e  Cont ro l  Rod D r i v e  Subassembly Removal - Refuel i ng 
3.10.12 

ACTIONS 

CONDITION I REQUIRED ACTION 

A. (cont inued)  A.2.1 I n i t i a t e  a c t i o n  t o  
f u l l y  i n s e r t  a l l  
c o n t r o l  rods  i n  co re  
c e l l s  c o n t a i n i n g  one 
o r  more f u e l  
assemblies. 

A.2.2 I n i t i a t e  a c t i o n  t o  
s a t i s f y  t h e  
requirements o f  t h i s  

I LCO. 

SURVEILLANCE REOUIREMENTS 

COMPLETION TIME 

Immediately 

SURVEILLANCE 

SR 3.10.12.1 V e r i f y  t h e  a n t i  - r o t a t i o n  devices assoc ia ted  
w i t h  each CRD subassembly removed are  i n  
t h e  c o r r e c t  p o s i t i o n  t o  ma in ta i n  t h e  
c o n t r o l  r o d  f u l l y  inser ted .  

SR 3.10.12.2 For each c o n t r o l  r od  w i t h  i t s  associated 
CRD subassembly removed, v e r i f y  f rom over  
t h e  r e a c t o r  vessel t h a t  t h e  t o p  o f  t h e  
c o n t r o l  r o d  i s  v i s i b l e  a t  i t s  f u l l y  
i n s e r t e d  p o s i t i o n .  

SR 3.10.12.3 V e r i f y  a l l  o the r  c o n t r o l  rods i n  core  c e l l s  
con ta in i ng  one o r  more f u e l  assemblies a re  
f u l l y  i nse r ted .  

FREQUENCY 

24 hours 

24 hours 

24 hours 
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Design Features 
4.0 

4.0 DESIGN FEATURES 

4.1 S i t e  

4.1.1 S i t e  and Exc lus ion  Area Boundaries 

The s i t e  and exc lus ion  area boundaries [ s h a l l  be as descr ibed  o r  
as shown i n  F igure  4.1-11. 

4.1.2 Low P o ~ u l a t i o n  Zone ( L P U  

The LPZ [ s h a l l  be as descr ibed  o r  as shown i n  F igu re  4.1-21. 

4.2 Reactor Core 

4.2.1 Fuel Assemblies 

The r e a c t o r  s h a l l  con ta in  872 f u e l  assemblies. Each assembly 
s h a l l  c o n s i s t  o f  a  m a t r i x  o f  z i rcon ium a l l o y  f u e l  rods  w i t h  an 
i n i t i a l  composi t ion o f  n a t u r a l  o r  s l i g h t l y  enr iched uranium 
d i o x i d e  (UO,) as f u e l  m a t e r i a l ,  and water  rods.  L i m i t e d  
s u b s t i t u t i o n s  o f  z i rcon ium a l l o y  rods f o r  f u e l  rods, i n  accordance 
w i t h  approved a p p l i c a t i o n s  o f  f u e l  r o d  con f i gu ra t i ons ,  may be 
used. Fuel assemblies s h a l l  be l i m i t e d  t o  those f u e l  des igns t h a t  
have been analyzed w i t h  app l i cab le  NRC s t a f f  approved codes and 
methods and shown by t e s t s  o r  analyses t o  comply w i t h  a l l  s a f e t y  
design bases. A l i m i t e d  number o f  l e a d  t e s t  assemblies t h a t  have 
n o t  completed rep resen ta t i ve  t e s t i n g  may be p laced i n  n o n l i m i t i n g  
core  reg ions .  

4.2.2 Cont ro l  Rod Assemblies 

The r e a c t o r  core  s h a l l  con ta in  205 c r u c i f o r m  shaped c o n t r o l  r o d  
assemblies. The c o n t r o l  m a t e r i a l  s h a l l  be boron ca rb ide  and/or 
hafnium meta l  as approved by t h e  NRC. 

ABWR TS 
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Design Features 
4.0 

- 4.0 DESIGN FEATURES (continued) 

4.3 Fuel Storage 

4.3.1 Criticality 

4.3.1.1 The spent fuel storage racks are designed and shall be 
maintained with: 

a. Fuel assemblies having a maximum k-infinity of 1.35 in 
the normal reactor core configuration at cold conditions; 

b. k,,, s 0.95 tf fully flooded with unborated water, which 
x3 - 

Includes an allowance for uncertainties as described in G"3 
- 3  

Section 9.1 of the DtD Tier 2. *; 
"4 

C 

e 
4.3. I . 2  The new fuel storage racks are designed and shall be 

maintained with: 

a. Fuel assemblies having a maximum k-infinity of 1.35 in 
the normal reactor core configuration at 20'C; 

b.  k,,, I 0.95 if f ~ l l y  flooded with unborated water, which 
includes an a1 lowance for uncertainties as described i n  
Section 9.1 of the DCD Tier 2: 

c . k,,, d 0.98 i f moderated by aqueous foam, which includes 
an allowance for uncertainties as described in 
Section 9.1 of the DCD Tier 2: and 

d.  A nominal [approximately 161 cm center to center distance 
between fuel assembl ies placed in storage racks. 

The spent fuel storage pool is designed and shall be maintained to 
prevent inadvertent draining o f  the pool below 3.1 m above the top 
of the active fuel. 

4.3.3.1 The spent fuel storage pool is designed and shall be 
maintained with a storage capacity 1 imited to no less 
than 2354 fuel assenbl l es  (270% of full core di schaqe). 
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Design Features 
4 .0  

- - 
(Th is  f i g u r e  s h a l l  be suppl ied by t h e  COL a p p l i c a n t . )  

T h i s  f i g u r e  s h a l l  cons is t  o f  [ a  map o f ]  t h e  s i t e  a r e a  and 
prov ide ,  as a  minimum, t h e  in format ion  descr ibed i n  Sect ion  
[ 2 . 1 . 2 ]  o f  t h e  FSAR r e l a t i n g  t o  [ t h e  map]. 

F igure  4 .1 -1  (page 1  o f  1) 
S i t e  and Exclusion Area Boundaries 
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Design Features 
4.0 

- 
(This figure shall be supplied by the COL applicant.) 

This figure shall consist of [a map of] the site area 
showing the LPZ boundary. Features such as towns, roads, 
and recreational areas shall be indicated in sufficient 
detail to allow identification of significant shifts in 
population distribution within the LPZ. 

Figure 4.1-2 (page 1 of 1) 
Low Population Zone 
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R e s p o n s i b i l i t y  
5.1 

5.0 ADMINISTRATIVE CONTROLS 

5.1 R e s p o n s i b i l i t y  

5.1.1 The [P lan t  Super in tendent ]  s h a l l  be respons ib l e  f o r  o v e r a l l  u n i t  
ope ra t i on  and s h a l l  de lega te  i n  w r i t i n g  t h e  succession t o  t h i s  
r e s p o n s i b i l i t y  d u r i n g  h i s  absence. 

The [ P l a n t  Super in tendent ] ,  o r  h i s  designee, i n  accordance w i t h  
approved a d m i n i s t r a t i v e  procedures, s h a l l  approve, p r i o r  t o  
implementat ion, each proposed t e s t  o r  experiment and proposed 
changes and m o d i f i c a t i o n s  t o  u n i t  systems o r  equipment t h a t  a f f e c t  
nuc lea r  sa fe t y .  

5.1.2 The [ S h i f t  Superv isor  (SS)] s h a l l  be respons ib l e  f o r  t h e  c o n t r o l  
room command f u n c t i o n .  A management d i r e c t i v e  t o  t h i s  e f f e c t ,  
s igned by t h e  [ h i ghes t  l e v e l  o f  co rpo ra te  o r  s i t e  management] 
s h a l l  be issued annua l l y  t o  a l l  s t a t i o n  personnel .  Dur ing  any 
absence o f  t h e  [SS] f rom t h e  c o n t r o l  room w h i l e  t h e  u n i t  i s  i n  
MODE 1, 2, 3, o r  4, an i n d i v i d u a l  w i t h  an a c t i v e  Senior  Reactor 
Operator (SRO) l i c e n s e  s h a l l  be des ignated t o  assume t h e  c o n t r o l  
room command f unc t i on .  Dur ing  any absence o f  t h e  [SS] f rom t h e  
c o n t r o l  room w h i l e  t h e  u n i t  i s  i n  MODE 5, an i n d i v i d u a l  w i t h  an 
a c t i v e  SRO l i c e n s e  o r  Reactor Operator l i c e n s e  s h a l l  be des ignated 
t o  assume t h e  c o n t r o l  room command f u n c t i o n .  
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Organ iza t ion  
5.2 

5.0 ADMINISTRATIVE CONTROLS 

5.2 Organ iza t ion  

5.2.1 Ons i t e  and O f f s i t e  Oraan iza t ions  

Ons i t e  and o f f s i t e  o rgan iza t ions  s h a l l  be es tab l i shed  f o r  u n i t  
o p e r a t i  on and co rpo ra te  management, respec t i ve1  y .  The ons i  t e  and 
o f f s i t e  o rgan i za t i ons  s h a l l  i nc l ude  t h e  p o s i t i o n s  f o r  a c t i v i t i e s  
a f f e c t i n g  s a f e t y  o f  t h e  nuc lea r  power p l a n t .  

a. L ines  o f  a u t h o r i t y ,  r e s p o n s i b i l i t y ,  and communication s h a l l  
be de f i ned  and es tab l i shed  throughout  h i ghes t  management 
l e v e l s ,  i n te rmed ia te  l e v e l s ,  and a l l  ope ra t i ng  o r g a n i z a t i o n  
p o s i t i o n s .  These r e l a t i o n s h i p s  s h a l l  be documented and 
updated, as appropr ia te ,  i n  o rgan i za t i on  cha r t s ,  f u n c t i o n a l  
d e s c r i p t i o n s  o f  departmental r e s p o n s i b i l  i t i e s  and 
r e l a t i o n s h i p s ,  and j o b  d e s c r i p t i o n s  f o r  key personnel 
p o s i t i o n s ,  o r  i n  equ i va len t  forms o f  documentation. These 
requi rements s h a l l  be documented i n  t h e  [ a p p l i c a n t ' s  FSAR]; 

b. The [P lan t  Super intendent ]  s h a l l  be respons ib l e  f o r  o v e r a l l  
sa fe  ope ra t i on  o f  t h e  p l a n t  and s h a l l  have c o n t r o l  over  
those o n s i t e  a c t i v i t i e s  necessary f o r  sa fe  ope ra t i on  and 
maintenance o f  t h e  p l a n t ;  

c .  The [a  s p e c i f i e d  corpora te  execut ive  p o s i t i o n ]  s h a l l  have 
corpora te  r e s p o n s i b i l i t y  f o r  o v e r a l l  p l a n t  nuc lea r  s a f e t y  
and s h a l l  take  any measures needed t o  ensure acceptable 
performance o f  t h e  s t a f f  i n  opera t ing ,  ma in ta i n i ng ,  and 
p r o v i d i n g  t echn i ca l  support t o  t h e  p l a n t  t o  ensure nuc lea r  
sa fe ty ;  and 

d. The i n d i v i d u a l s  who t r a i n  t h e  ope ra t i ng  s t a f f ,  c a r r y  o u t  
h e a l t h  physics,  o r  per form qua1 i t y  assurance f u n c t i o n s  may 
r e p o r t  t o  t h e  app rop r i a te  o n s i t e  manager; however, these 
i n d i v i d u a l s  s h a l l  have s u f f i c i e n t  o rgan i za t i ona l  freedom t o  
ensure t h e i r  independence f rom ope ra t i ng  pressures.  

(cont inued)  
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Organ iza t ion  
5.2 

5.2 Organ iza t ion  

5.2.2 U n i t  S t a f f  

The u n i t  s t a f f  o rgan i za t i on  s h a l l  i nc l ude  t h e  f o l l o w i n g :  

a. An a u x i l i a r y  opera to r  s h a l l  be assigned t o  each r e a c t o r  
con ta in i ng  f u e l  and an a d d i t i o n a l  auxi  1  i ary  ope ra to r  s h a l l  
be assigneq f o r  each c o n t r o l  room f rom which a  r e a c t o r  i s  
opera t ing .  

b. A t  l e a s t  one l i censed  Reactor Operator (RO) s h a l l  be p resent  
i n  t h e  c o n t r o l  room when f u e l  i s  i n  t h e  r e a c t o r .  I n  
a d d i t i o n ,  w h i l e  t h e  u n i t  i s  i n  MODE 1, 2, 3 o r  4, a t  l e a s t  
one l i censed  Senior  Reactor Operator (SRO) s h a l l  be p resent  
i n  t h e  c o n t r o l  room. 

c .  A  [Hea l th  Physics Technic ian]  s h a l l  be on s i t e  when f u e l  i s  
i n  t h e  r e a c t o r .  The p o s i t i o n  may be vacant f o r  n o t  more 
than  2 hours, i n  o rder  t o  p rov ide  f o r  unexpected absence, 
p rov ided  immediate a c t i o n  i s  taken t o  f i l l  t h e  r e q u i r e d  
p o s i t i o n .  

- 
d. A d m i n i s t r a t i v e  procedures s h a l l  be developed and implemented 

t o  l i m i t  t h e  work ing hours o f  u n i t  s t a f f  who per fo rm 
s a f e t y  r e l a t e d  f unc t i ons  (e.g., l i censed  SROs, l i c e n s e d  ROs, 
h e a l t h  p h y s i c i s t s ,  a u x i l i a r y  opera to rs ,  and key maintenance 
personnel ) . 
Adequate s h i f t  coverage s h a l l  be mainta ined w i t h o u t  r o u t i n e  
heavy use o f  over t ime.  The o b j e c t i v e  s h a l l  be t o  have 
ope ra t i ng  personnel work an [8 o r  121 hour day, nominal 
40 hour week, w h i l e  t h e  u n i t  i s  opera t ing .  However, i n  t h e  
event t h a t  unforeseen problems r e q u i r e  s u b s t a n t i a l  amounts 
o f  over t ime t o  be used, o r  d u r i n g  extended pe r i ods  o f  
shutdown f o r  r e f u e l i n g ,  major  maintenance, o r  major  p l a n t  
m o d i f i c a t i o n ,  on a  temporary bas i s  t h e  f o l l o w i n g  guide1 i nes  
s h a l l  be fo l lowed:  

L 1. An i n d i v i d u a l  should n o t  be pe rm i t t ed  t o  work more than  
16 hours s t r a i g h t ,  exc lud ing  s h i f t  t u rnove r  t ime;  

' Two u n i t  s i t e s  w i t h  bo th  u n i t s  shutdown o r  de fue led  r e q u i r e  a  t o t a l  o f  
t h r e e  a u x i l i a r y  opera to rs  f o r  t h e  two u n i t s  

(cont inued)  
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Organization 
5.2 

5.2 Organization 

5.2.2 Unit Staff (continued) 

2. An individual should not be permitted to work more than 
16 hours in any 24 hour period, nor more than 24 hours in 
any 48 hour period, nor more than 72 hours in any 7 day 
period, all excluding shift turnover time; 1 

r 3. A break of at least 8 hours should be allowed between 
work periods, including shift turnover time; 1 

4. Except during extended shutdown periods, the use of 
overtime should be considered on an individual basis and 
not for the entire staff on a shift. 

Any deviation from the above guidelines shall be authorized 
in advance by the [Plant Superintendent] or his designee, in 
accordance with approved administrative procedures, or by 
higher levels of management, in accordance with established 
procedures and with documentation of the basis for granting 
the deviation. 

Controls shall be included in the procedures such that 
individual overtime shall be reviewed monthly by the [Plant 
Superintendent] or his designee to ensure that excessive 
hours have not been assigned. Routine deviation from the 
above guidelines is not authorized. 

OR - 

The amount of overtime worked by unit staff members 
performing safety related functions shall be limited and 
controlled in accordance with the NRC Policy Statement on 
working hours (Generic Letter 82-12). 1 

e. The [Operations Manager or Assistant Operations Manager] 
shall hold an active SRO license. 

f. The Shift Technical Advisor (STA) shall provide advisory 
technical support to the Shift Supervisor (SS) in the areas 
of thermal hydraulics, reactor engineering, and plant 
analysis with regard to the safe operation of the unit. In 
addition, the STA shall meet the qua1 ifications specified by 
the Commission Policy Statement on Engineering Expertise on 
Shift. 
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U n i t  S t a f f  Q u a l i f i c a t i o n s  
5.3 

5.0 ADMINISTRATIVE CONTROLS 

5.3 U n i t  S t a f f  Q u a l i f i c a t i o n s  

Reviewer's Note: Minimum q u a l i f i c a t i o n s  f o r  members o f  t h e  u n i t  s t a f f  s h a l l  
be s p e c i f i e d  by use o f  an o v e r a l l  q u a l i f i c a t i o n  statement r e f e r e n c i n g  an ANSI 
Standard acceptable t o  t h e  NRC s t a f f  o r  by s p e c i f y i n g  i n d i v i d u a l  p o s i t i o n  
q u a l i f i c a t i o n s .  General ly ,  t h e  f i r s t  method i s  p re fe rab le ;  however, t h e  
second method i s  adaptable t o  those u n i t  s t a f f s  r e q u i r i n g  spec ia l  
qual i f i c a t i o n  statements because o f  unique o rgan i za t i ona l  s t r uc tu res .  

5.3.1 Each member o f  t h e  u n i t  s t a f f  s h a l l  meet o r  exceed t h e  minimum 
q u a l i f i c a t i o n s  o f  [Regulatory Guide 1.8, Rev is ion  2, 1987, o r  more 
recen t  r ev i s i ons ,  o r  ANSI Standard acceptable t o  t h e  NRC s t a f f ] .  
The s t a f f  n o t  covered by [Regulatory Guide 1.81 s h a l l  meet o r  
exceed t h e  minimum qual i f i c a t i o n s  o f  [Regulat ions,  Regulatory 
Guides, o r  ANSI Standards acceptable t o  NRC s t a f f ] .  

Rev. 0. Design Control DocumentlTier 2 



TS Bases Con t ro l  
5.4 

5.0 ADMINISTRATIVE CONTROLS 

5.4 Techn ica l  S p e c i f i c a t i o n s  (TS) Bases Con t ro l  

Changes t o  t h e  Bases o f  t h e  TS s h a l l  be made under  a p p r o p r i a t e  
a d m i n i s t r a t i v e  c o n t r o l s  and rev iews .  

L icensees may make changes t o  Bases w i t h o u t  p r i o r  NRC approval  
p rov i ded  t h e  changes do n o t  i n v o l v e  e i t h e r  o f  t h e  f o l l o w i n g :  

a. A  change i n  t h e  p l a n t - s p e c i f i c  TS, o r  p l a n t - s p e c i f i c  DCD 
T i e r  1  o r  T i e r  2* i n f o r m a t i o n ;  o r  

b .  A  change t o  t h e  s i  t e - s p e c i f i c  p o r t i o n  o f  t h e  FSAR t h a t  
i n v o l v e s  an unreviewed s a f e t y  q u e s t i o n  as d e f i n e d  i n  
10 CFR 50.59, o r  a  change t o  T i e r  2  o f  t h e  p l a n t - s p e c i f i c  
DCD t h a t  i n v o l v e s  an unreviewed s a f e t y  q u e s t i o n  as d e f i n e d  
i n  t h e  des i gn  c e r t i f i c a t i o n  r u l e  f o r  t h e  ABWR (Appendix A  t o  
10 CFR 52) .  

Changes t o  t h e  Bases implemented w i t h o u t  p r i o r  NRC approval  s h a l l  
be p rov i ded  t o  t h e  NRC on a f requency c o n s i s t e n t  w i t h  
10 CFR 50.71. 

The Bases Con t ro l  Program s h a l l  c o n t a i n  p r o v i s i o n s  t o  ensure t h a t  
t h e  Bases a re  ma in ta ined  c o n s i s t e n t  w i t h  t h e  FSAR, which c o n s i s t s  
o f  t h e  p l a n t - s p e c i f i c  DCD and t h e  s i t e - s p e c i f i c  p o r t i o n  o f  t h e  
FSAR. 

Proposed changes t h a t  meet t h e  c r i t e r i a  o f  S p e c i f i c a t i o n  5.4.2.a 
o r  S p e c i f i c a t i n  5.4.2.b above s h a l l  be rev iewed and approved by 
t h e  NRC p r i o r  t o  implementat ion.  
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Procedures, Programs, and Manual s 
5.5 

5.0 ADMINISTRATIVE CONTROLS 

5.5 Procedures, Programs, and Manuals 

5.5.1 Procedures 

5.5.1.1 Scope 

Written procedures shall be established, implemented, and 
maintained covering the following activities: 

a. The appl icable procedures recommended in Regulatory 
Guide 1.33, Revision 2, Appendix A, February 1978; 

b. The emergency operating procedures required to implement the 
requirements of NUREG-0737 and NUREG-0737, Supplement 1, as 
stated in [Generic Letter 82-33]; 

c. Quality assurance for effluent and environmental monitoring; 

d. Fire Protection Program implementation; and 

e. All programs specified in Specification 5.5.2. 

5.5.2 Programs and Manuals 

The following programs shall be established, implemented, and 
maintained: 

5.5.2.1 Offsi te Dose Calculation Manual (ODCM) 

a. The ODCM shall contain the methodology and parameters used 
in the calculation of offsite doses resulting from 
radioactive gaseous and liquid effluents, in the calculation 
of gaseous and liquid effluent monitoring alarm and trip 
setpoints, and in the conduct of the Radiological 
Environmental Monitoring Program; and 

b. The ODCM shall also contain the Radioactive Effluent 
Controls program required by Specification 5.5.2.4, and 
descriptions of the information that should be included in 
the Annual Radiological Environmental Operating, and 
Radioactive Effluent Release, reports required by 
Specification 5.7.1.2 and Specification 5.7.1.3. 

(continued) 
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Procedures, Programs, and Manual s  
5.5 

5 .5  Procedures, Programs, and Manuals 

5.5 .2 .1  O f f s i t e  Dose C a l c u l a t i o n  Manual (ODCM) (cont inued)  

Licensee i n i t i a t e d  changes t o  t h e  ODCM: 

a. Sha l l  be documented and records  o f  rev iews performed s h a l l  
be re ta i ned .  Th is  documentation s h a l l  con ta in :  

1. s u f f i c i e n t  i n fo rma t i on  t o  suppor t  t h e  change(s) t oge the r  
w i t h  t h e  app rop r i a te  analyses o r  eva lua t i ons  j u s t i f y i n g  
t h e  change(s), and 

2. a de termina t ion  t h a t  t h e  change(s) ma in ta i n  t h e  l e v e l s  o f  
r a d i o a c t i v e  e f f l u e n t  c o n t r o l  r equ i red  pursuant  t o  
10 CFR 20.1302, 40 CFR 190, 10 CFR 50.36a, and 10 CFR 50, 
Appendix I, and no t  adversely  impact t h e  accuracy o r  
re1  i a b i l  i t y  o f  e f f l u e n t ,  dose, o r  s e t p o i n t  c a l c u l a t i o n s ;  

b. S h a l l  become e f f e c t i v e  a f t e r  rev iew and acceptance by p l a n t  
rev iews and t h e  approval o f  t h e  [P lan t  Super intendent ] ;  and 

c. Sha l l  be submit ted t o  t h e  NRC i n  t h e  form o f  a complete, 
l e g i b l e  copy o f  t h e  e n t i r e  ODCM as a p a r t  o f ,  o r  concur ren t  
w i t h ,  t h e  Rad ioac t i ve  E f f l u e n t  Release Report f o r  t h e  p e r i o d  
of t h e  r e p o r t  i n  which any change i n  t h e  ODCM was made. 
Each change s h a l l  be i d e n t i f i e d  by markings i n  t h e  margin o f  
t h e  a f f e c t e d  pages, c l e a r l y  i n d i c a t i n g  t h e  area o f  t h e  page 
t h a t  was changed, and s h a l l  i n d i c a t e  t h e  da te  ( i . e . ,  month 
and year )  t h e  change was implemented. 

5.5 .2 .2  Primary Coolant Sources Outs ide Containment 

Th i s  program prov ides  c o n t r o l s  t o  min imize leakage f rom those 
p o r t i o n s  o f  systems ou ts i de  containment t h a t  cou ld  con ta in  h i g h l y  
r a d i o a c t i v e  f l u i d s  du r i ng  a ser ious  t r a n s i e n t  o r  acc iden t  t o  
l e v e l s  as low as p rac t i cab le .  The systems i n c l u d e  t h e  Low 
Pressure Core Flooder, High Pressure Core Flooder ,  Residual Heat 
Removal, Reactor Core I s o l a t i o n  Cool ing, Hydrogen Recombiner, Post 
Accident  Sampling, Standby Gas Treatment, Suppression Pool 
Cleanup, Reactor Water Cleanup, Fuel Pool Coo l ing  and Cleanup, 
Process Sampling, Containment Atmospheric Mon i to r ing ,  and F i s s i o n  
Product Mon i to r .  The program s h a l l  i nc l ude  t h e  f o l l o w i n g :  

(cont inued)  
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Procedures, Programs, and Manuals 
5.5 

5.5 Procedures, Programs, and Manuals 

5.5.2.2 Pr imary Coolant Sources Outs ide Containment (cont inued)  

a. Prevent ive  maintenance and p e r i o d i c  v i s u a l  i n s p e c t i o n  
requirements; and 

b. I n t e g r a t e d  l e a k  t e s t  requi rements f o r  each system a t  
r e f u e l i n g  c y c l e  i n t e r v a l s  o r  l ess .  

5.5.2.3 Post Accident  Sampling 

Th i s  program prov ides  c o n t r o l s  t h a t  ensure t h e  c a p a b i l i t y  t o  
o b t a i n  and analyze r e a c t o r  coo lan t ,  r a d i o a c t i v e  gases, and 
p a r t i c u l a t e s  i n  p l a n t  gaseous e f f l u e n t s  and containment atmosphere 
samples under acc iden t  cond i t i ons .  The program s h a l l  i n c l u d e  t h e  
f o l l o w i n g :  

a. T r a i n i n g  o f  personnel;  

b. Procedures f o r  sampling and ana l ys i s ;  and 

c.  P rov i s i ons  f o r  maintenance o f  sampling and a n a l y s i s  
equipment. 

5.5.2.4 Rad ioac t i ve  E f f l u e n t  Con t ro l s  Program 

Th i s  program conforms t o  10 CFR 50.36a f o r  t h e  c o n t r o l  o f  
r a d i o a c t i v e  e f f l u e n t s  and f o r  ma in ta i n i ng  t h e  doses t o  members o f  
t h e  p u b l i c  f rom r a d i o a c t i v e  e f f l u e n t s  as low as reasonably 
achievable.  The program (1)  s h a l l  be con ta ined  i n  t h e  ODCM, (2 )  
s h a l l  be implemented by procedures, and (3)  s h a l l  i n c l u d e  remedial  
a c t i o n s  t o  be taken whenever t h e  program l i m i t s  a r e  exceeded. The 
program s h a l l  i n c l u d e  t h e  f o l l o w i n g  elements: 

a. L i m i t a t i o n s  on t h e  f u n c t i o n a l  c a p a b i l i t y  o f  r a d i o a c t i v e  
l i q u i d  and gaseous mon i t o r i ng  i ns t rumen ta t i on  i n c l u d i n g  
s u r v e i l l a n c e  t e s t s  and s e t p o i n t  de te rm ina t i on  i n  accordance 
w i t h  t h e  methodology i n  t h e  ODCM; 

b. L i m i t a t i o n s  on t h e  concent ra t ions  o f  r a d i o a c t i v e  m a t e r i a l  
re leased i n  l i q u i d  e f f l u e n t s  t o  u n r e s t r i c t e d  areas, 
conforming t o  10 t imes  t h e  concen t ra t i on  values i n  
Appendix B, Table 2, Column 2 t o  10 CFR 20.1001-20.2401; 

(cont inued)  
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5.5.2.4 Radioactive Effluent Controls Program (continued) 

c. Monitoring, sampling, and analysis of radioactive liquid and 
gaseous effluents pursuant to 10 CFR 20.1302 and with the 
methodology and parameters in the ODCM; 

d. Limitations on the annual and quarterly doses or dose 
commitment to a member of the public from radioactive 
materials in liquid effluents released from each unit to 
unrestricted areas, conforming to 10 CFR 50, Appendix I; 

e. Determination of cumulative and projected dose contributions 
from radioactive effluents for the current calendar quarter 
and current calendar year in accordance with the methodology 
and parameters in the ODCM at least every 31 days; 

f. Limitations on the functional capability and use of the 
liquid and gaseous effluent treatment systems to ensure that 
appropriate portions of these systems are used to reduce 
releases of radioactivity when the projected doses in a 
period of 31 days would exceed 2 percent of the guidelines 
for the annual dose or dose commitment, conforming to 
10 CFR 50, Appendix I; 

g. Limitations on the dose rate resulting from radioactive 
material released in gaseous effluents to areas beyond the 
site boundary conforming to the dose associated with 
10 CFR 20, Appendix B, Table 11, Column 1; 

h. Limitations on the annual and quarterly air doses resulting 
from noble gases released in gaseous effluents from each 
unit to areas beyond the site boundary, conforming to 
10 CFR 50, Appendix I;  

i .  Limitations on the annual and quarterly doses to a member of 
the public from iodine-131, iodine-133, tritium, and all 
radionuclides in particulate form with half lives > 8 days 
in gaseous effluents released from each unit to areas beyond 
the site boundary, conforming to 10 CFR 50, Appendix I; and 

j. Limitations on the annual dose or dose commitment to any 
member of the public due to releases of radioactivity and to 
radiation from uranium fuel cycle sources, conforming to 
40 CFR 190. 

(continued) 
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5.5.2.5 Component C y c l i c  o r  T rans ien t  L i m i t  

Th is  program prov ides  c o n t r o l s  t o  t r a c k  t h e  c y c l i c  and t r a n s i e n t  
occurrences i n  DCD T i e r  2, Sec t ion  3.9.1.1 t o  ensure t h a t  
components a re  mainta ined w i t h i n  t h e  design l i m i t s .  

5.5.2.6 I n s e r v i c e  Tes t i ng  Program 

Th i s  program s h a l l  i nc l ude  t h e  f o l l ow ing :  

a. Tes t i ng  f requenc ies  s p e c i f i e d  i n  Sec t ion  X I  o f  t h e  ASME 
B o i l e r  and Pressure Vessel Code and a p p l i c a b l e  Addenda as 
f o l l ows :  

ASME B o i l e r  and Pressure 
Vessel Code and 
appl i c a b l e  Addenda 
te rmino logy  f o r  Required Frequencies 
i n s e r v i c e  t e s t i n g  f o r  per fo rming  i n s e r v i  ce 
a c t i v i t i e s  t e s t i n q  a c t i v i t i e s  

Week1 y A t  l e a s t  once p e r  7 days 
Monthly A t  l e a s t  once pe r  31 days 
Q u a r t e r l y  o r  every 

3 months A t  l e a s t  once pe r  92 days 
Semiannual ly o r  

every 6 months A t  l e a s t  once pe r  184 days 
Every 9 months A t  l e a s t  once pe r  276 days 
Year ly  o r  annua l l y  A t  l e a s t  once pe r  366 days 
B i e n n i a l l y  o r  every 

2 years A t  l e a s t  once pe r  731 days 

b. The p r o v i s i o n s  o f  SR 3.0.2 are a p p l i c a b l e  t o  t h e  above 
requ i red  Frequencies f o r  per fo rming  i n s e r v i c e  t e s t i n g  
a c t i v i t i e s ;  

c .  The p r o v i s i o n s  o f  SR 3.0.3 are a p p l i c a b l e  t o  i n s e r v i c e  
t e s t i n g  a c t i v i t i e s ;  and 

d. Noth ing i n  t h e  ASME B o i l e r  and Pressure Vessel Code s h a l l  be 
construed t o  supersede t h e  requi rements o f  any TS. 

(cont inued)  
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5.5.2.7 V e n t i l a t i o n  F i l t e r  Tes t i ng  Program (VFTP) 

A program s h a l l  be es tab l i shed  t o  implement t h e  f o l l o w i n g  r e q u i r e d  
t e s t i n g  o f  Engineered Safe ty  Feature (ESF) f i l t e r  v e n t i l a t i o n  
systems a t  t h e  f requencies s p e c i f i e d  i n  [Regulatory Guide 1, 
and i n  accordance w i t h  Regulatory Guide 1.52, Rev is ion  2; ASME 
N510-1989; and AG-1-1991. 

a. Demonstrate f o r  each o f  t h e  ESF systems t h a t  an i n p l a c e  t e s t  
o f  t h e  h igh  e f f i c i e n c y  p a r t i c u l a t e  a i r  (HEPA) f i l t e r s  shows 
a pene t ra t i on  and system bypass < [0.05]% when t e s t e d  i n  
accordance w i t h  Regulatory Guide 1.52, Rev is ion  2, and ASME 
N510-1989 a t  t h e  system f l o w r a t e  s p e c i f i e d  below [t lo%]: 

ESF V e n t i l a t i o n  System 

Cont ro l  Room H a b i t a b i l i t y  System 
Standby Gas Treatment System 

F l  owrate 

b. Demonstrate f o r  each o f  t h e  ESF systems t h a t  an i n p l a c e  t e s t  
o f  t h e  charcoal  adsorber shows a p e n e t r a t i o n  and system 
bypass < [0.05]% when t e s t e d  i n  accordance w i t h  Regulatory 
Guide 1.52, Rev is ion  2, and ASME N510-1989 a t  t h e  system 
f l o w r a t e  s p e c i f i e d  below [ t  lo%]:  

ESF V e n t i l a t i o n  System 

Cont ro l  Room Hab i tab i  1 i t y  System 
Standby Gas Treatment System 

F l  owrate 

c .  Demonstrate f o r  each o f  t h e  ESF systems t h a t  a l a b o r a t o r y  
t e s t  o f  a sample o f  t h e  charcoal adsorber, when ob ta ined  as 
descr ibed i n  Regulatory Guide 1.52, Rev is ion  2, shows t h e  
methyl i o d i d e  pene t ra t i on  l e s s  than t h e  va lue  s p e c i f i e d  
below when t e s t e d  i n  accordance w i t h  [ASTM 03803-19891 a t  a 
temperature o f  < [3O0C] and g r e a t e r  than  o r  equal t o  t h e  
r e l a t i v e  hum id i t y  s p e c i f i e d  below: 

ESF V e n t i l a t i o n  System Pene t ra t i on  RH 

Contro l  Room H a b i t a b i l i t y  System 
Standby Gas Treatment System [ 1 [I 

(cont inued)  
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5.5.2.7 V e n t i l a t i o n  F i l t e r  Tes t i ng  Program (VFTP) (cont inued)  

Reviewer's Note: A l lowab le  pene t ra t i on  = [loo% - methyl i o d i d e  
e f f i c i e n c y  f o r  charcoal  c r e d i t e d  i n  s t a f f  s a f e t y  eva lua t ion ] /  
( s a f e t y  f a c t o r ) .  r I Safe ty  f a c t o r  = [5] f o r  systems w i t h  hea ters .  

d. Demonstrate f o r  each o f  t h e  ESF systems t h a t  t h e  pressure 
drop across t h e  combined HEPA f i l t e r s ,  t h e  p r e f i l  t e r s ,  and 
t h e  charcoal  adsorbers i s  l e s s  than  t h e  value s p e c i f i e d  
below when t e s t e d  i n  accordance w i t h  Regulatory Guide 1.52, 
Rev is ion  2, and ASME N510-1989 a t  t h e  system f l o w r a t e  
s p e c i f i e d  below [t  lo%] : 

ESF V e n t i l a t i o n  System D e l t a  P  F l  owrate 

Cont ro l  Room H a b i t a b i l i t y  System 
Standby Gas Treatment System 

e. Demonstrate t h a t  t h e  heaters f o r  each o f  t h e  ESF systems 
d i s s i p a t e  t h e  value s p e c i f i e d  below [t 10x1 when t e s t e d  i n  
accordance w i t h  ASME N510-1989: 

ESF V e n t i l a t i o n  System 

Cont ro l  Room H a b i t a b i l i t y  System 
Standby Gas Treatment System 

Wattage 

The p r o v i s i o n s  o f  SR 3.0.2 and SR 3.0.3 are  a p p l i c a b l e  t o  t h e  VFTP 
t e s t  f requencies.  

5.5.2.8 Exp los ive  Gas R a d i o a c t i v i t y  Mon i t o r i ng  Program 

Th is  program prov ides  c o n t r o l s  f o r  p o t e n t i a l l y  exp los i ve  gas 
m ix tu res  conta ined i n  t h e  Of fgas System. The gaseous 
r a d i o a c t i v i t y  q u a n t i t i e s  s h a l l  be determined f o l l o w i n g  t h e  
methodology i n  Branch Technical  P o s i t i o n  (BTP) ETSB 11-5, 
"Pos tu la ted  Rad ioac t i ve  Release due t o  Waste Gas System Leak o r  
F a i l u r e " .  

(cont inued)  
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5.5.2.8 Exp los ive  Gas R a d i o a c t i v i t y  Mon i t o r i ng  Program (cont inued)  

The program s h a l l  inc lude :  

a. The l i m i t s  f o r  concent ra t ions  of hydrogen and oxygen i n  t h e  
Of fgas System and a s u r v e i l l a n c e  program t o  ensure t h e  
l i m i t s  a re  mainta ined.  Such l i m i t s  s h a l l  be app rop r i a te  t o  
t h e  system's design c r i t e r i a  ( i . e . ,  whether o r  n o t  t h e  
system i s  designed t o  w i ths tand a hydrogen exp los ion) ;  

b. A s u r v e i l l a n c e  program t o  ensure t h a t  t h e  q u a n t i t y  o f  
r a d i o a c t i v i t y  i n  t h e  Of fgas System i s  l e s s  than  t h e  amount 
t h a t  would r e s u l t  i n  a whole body exposure o f  2 25 mSv t o  
any i n d i v i d u a l  i n  an u n r e s t r i c t e d  area, i n  t h e  event o f  
i nadve r ten t  bypass o f  t h e  Of fgas Systems charcoal  beds as 
analyzed i n  DCD T i e r  2, Sec t ion  15.7.1. 

The p r o v i s i o n s  o f  SR 3.0.2 and SR 3.0.3 a re  a p p l i c a b l e  t o  t h e  
Exp los ive  Gas R a d i o a c t i v i t y  Mon i t o r i ng  Program s u r v e i l l a n c e  
f requencies.  

(cont inued)  
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5.5.2.9 D iese l  Fuel O i l  Tes t i ng  Program 

A  d i e s e l  f u e l  o i l  t e s t i n g  program t o  implement r e q u i r e d  t e s t i n g  o f  
bo th  new f u e l  o i l  and s to red  f u e l  o i l  s h a l l  be es tab l i shed .  The 
program s h a l l  i nc l ude  sampl i ng and t e s t i n g  requirements, and 
acceptance c r i t e r i a ,  a l l  i n  accordance w i t h  a p p l i c a b l e  ASTM 
Standards. The purpose o f  t h e  program i s  t o  e s t a b l i s h  t h e  
f o l l o w i n g :  

a. A c c e p t a b i l i t y  o f  new f u e l  o i l  f o r  use p r i o r  t o  a d d i t i o n  t o  
s torage tanks by de te rmin ing  t h a t  t h e  f u e l  o i l  has: 

1. an API g r a v i t y  o r  an abso lu te  s p e c i f i c  g r a v i t y  w i t h i n  
1  i m i t s ,  

2. a f l a s h  p o i n t  and k inemat ic  v i s c o s i t y  w i t h i n  l i m i t s  f o r  
ASTM 2D f u e l  o i l ,  and 

3 .  a  c l e a r  and b r i g h t  appearance w i t h  p roper  c o l o r ;  

b. Other p r o p e r t i e s  f o r  ASTM 2D f u e l  o i l  are w i t h i n  l i m i t s  
w i t h i n  3 1  days f o l l o w i n g  sampling and a d d i t i o n  t o  s to rage 
tanks; and 

c.  To ta l  p a r t i c u l a t e  concen t ra t i on  o f  t h e  f u e l  o i l  i s  < 10 mg/l 
when t e s t e d  every 3 1  days i n  accordance w i t h  ASTM 0-2276, 
Method A-2 o r  A-3.  

5.5.2.10 Sof tware E r r o r  Eva lua t ion  Program 

Th is  program prov ides  c o n t r o l s  t o  ensure t h a t  app rop r i a te  so f tware  
e r r o r  eva lua t i on  procedures, t o  p r o t e c t  t h e  p l a n t  f rom common mode 
so f tware  e r r o r s ,  a re  es tab l i shed  t o  ensure t h a t  redundant system 
c a p a b i l i t y  i s  n o t  adversely  a f f ec ted .  Th is  program s h a l l  eva lua te  
t h e  cause o f  t h e  i n o p e r a b i l i t y ,  t h e  a f f e c t e d  components, and t h e  
p lans  and schedule f o r  complet ing proposed remedia l  ac t i ons .  I f  a  
de te rmina t ion  i s  made t h a t  a  common mode so f tware  e r r o r  e x i s t s ,  
then  a  Specia l  Report s h a l l  be submit ted i n  accordance w i t h  
S p e c i f i c a t i o n  5.7.2.b. 
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5.6 Safety Function Determination Program (SFDP) 

5.6.1 This program ensures loss of safety function is detected and 
appropriate actions taken. Upon failure to meet two or more LCOs 
at the same time, an evaluation shall be made to determine if loss 
of safety function exists. Additionally, other appropriate 
1 imitations and remedial or compensatory actions may be identified 
to be taken as a result of the support system inoperability and 
corresponding exception to entering supported system Condition and 
Required Actions. This program implements the requirements of 
LC0 3.0.6. 

The SFDP shall contain the following: 

a. Provisions for cross division checks to ensure a loss of the 
capability to perform the safety function assumed in the 
accident analysis does not go undetected; 

b. Provisions for ensuring the plant is maintained in a safe 
condition if a loss of function condition exists; 

c. Provisions to ensure that an inoperable supported system's 
Completion Time is not inappropriately extended as a result 
of mu1 tip1 e support system inoperabi 1 ities; and 

d. Other appropriate limitations and remedial or compensatory 
actions. 

A loss of safety function exists when, assuming no concurrent 
single failure, a safety function assumed in the accident analysis 
cannot be performed. For the purpose of this program, a loss of 
safety function may exist when a support system is inoperable, 
and : 

a. A required system redundant to system(s) supported by the 
inoperable support system is also inoperable (Case A); or 

b. A required system redundant to system(s) in turn supported 
by the inoperable supported system is also inoperable 
(Case B ) ;  or 

(continued) 
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5.6 .3  (cont inued)  

c .  A r equ i red  system redundant t o  suppor t  system(s) f o r  t h e  
supported systems (a) and (b) above i s  a l s o  inoperab le  
(Case C). 

Generic Example: 

D i v i s i o n  A D i v i s i o n  B 

System i System i +Case C 
1 1 

System ii +(Support System System ii 
1 Inoperable)  .L 

System iii System iii +Case A 
1 1 

System i v  System i v  +Case B 

5.6.4 The SFDP i d e n t i f i e s  where a l o s s  o f  s a f e t y  f u n c t i o n  e x i s t s .  I f  a 
l o s s  o f  s a f e t y  f u n c t i o n  i s  determined t o  e x i s t  by t h i s  program, 
t h e  app rop r i a te  Cond i t ions  and Required Ac t ions  o f  t h e  LC0 i n  
which t h e  l o s s  o f  s a f e t y  f u n c t i o n  e x i s t s  are r e q u i r e d  t o  be 
entered.  
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5.7 Repor t ing  Requirements 

5.7.1 Rout ine R e ~ o r t s  

The f o l l o w i n g  r e p o r t s  s h a l l  be submit ted i n  accordance w i t h  
10 CFR 50.4. 

5.7.1.1 Annual Reports 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - N O T E - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
A s i n g l e  submi t t a l  may be made f o r  a m u l t i p l e  u n i t  s t a t i o n .  The 
submi t t a l  should combine sec t ions  common t o  a l l  u n i t s  a t  t h e  
s t a t i o n .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 
Annual Reports cover ing  t h e  a c t i v i t i e s  o f  t h e  u n i t  as descr ibed  
below f o r  t h e  p rev ious  calendar  year  s h a l l  be submit ted by 
March 31 o f  each year .  [The i n i t i a l  r e p o r t  s h a l l  be submit ted by 
March 31 o f  t h e  year  f o l l o w i n g  i n i t i a l  c r i t i c a l i t y . ]  

Reports r e q u i r e d  on an annual bas is  i nc l ude :  

a. Occupational Rad ia t ion  Exposure Report 

A t a b u l a t i o n  on an annual bas i s  o f  t h e  number o f  s t a t i o n ,  
u t i l i t y ,  and o t h e r  personnel ( i n c l u d i n g  c o n t r a c t o r s )  f o r  
whom mon i t o r i ng  was requ i red ,  r e c e i v i n g  an annual deep dose 
equ i va len t  > 1 mSv and t h e  associated c o l l e c t i v e  deep dose 
equ i va len t  ( r epo r ted  i n  person-rem) accord ing t o  work and 
j o b  f unc t i ons  (e.g., r e a c t o r  opera t ions  and su rve i l l ance ,  
i n s e r v i c e  inspec t ion ,  r o u t i n e  maintenance, spec ia l  
maintenance [descr ibe  maintenance], waste processing,  and 
r e f u e l i n g ) .  Th is  t a b u l a t i o n  supplements t h e  requi rements o f  
10 CFR 20.2206. The dose assignments t o  va r i ous  d u t y  
f u n c t i o n s  may be est imated based on pocket dosimeter,  
thermoluminescent dosimeter (TLD), o r  f i l m  badge 
measurements. Small exposures t o t a l l i n g  < 20% o f  t h e  
i n d i v i d u a l  t o t a l  dose need no t  be accounted f o r .  I n  t h e  
aggregate, a t  l e a s t  80% o f  t h e  t o t a l  deep dose equ i va len t  
rece ived  from ex te rna l  sources should be assigned t o  
s p e c i f i c  major  work f unc t i ons ;  and 

[b. Any o t h e r  u n i t  unique r e p o r t s  r e q u i r e d  on an annual bas i s . ]  

(cont inued)  
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5.7.1.2 Annual Rad io log i ca l  Environmental Operat ing Report 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - N O T E - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
A s i n g l e  submi t t a l  may be made f o r  a m u l t i p l e  u n i t  s t a t i o n .  The 
submi t t a l  should combine sec t i ons  common t o  a l l  u n i t s  a t  t h e  
s t a t i o n .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 
The Annual Rad io log i ca l  Environmental Opera t ing  Report cove r i ng  
t h e  ope ra t i on  o f  t h e  u n i t  d u r i n g  t h e  p rev ious  ca lendar  yea r  s h a l l  
be submit ted by May 15 o f  each year .  The r e p o r t  s h a l l  i n c l u d e  
summaries, i n t e r p r e t a t i o n s ,  and analyses o f  t r ends  o f  t h e  r e s u l t s  
o f  t h e  Rad io log i ca l  Environmental Mon i t o r i ng  Program f o r  t h e  
r e p o r t i n g  pe r i od .  The m a t e r i a l  p rov ided  s h a l l  be c o n s i s t e n t  w i t h  
t h e  o b j e c t i v e s  o u t l i n e d  i n  t h e  O f f s i t e  Dose C a l c u l a t i o n  Manual 
(ODCM), and i n  10 CFR 50, Appendix I, Sect ions  IV.B.2, IV.B.3, 
and 1V.C. 

The Annual Rad io log i ca l  Environmental Operat ing Report s h a l l  
i n c l u d e  t h e  r e s u l t s  o f  analyses o f  a1 1 r a d i o l o g i c a l  environmental 
samples and o f  a l l  environmental r a d i a t i o n  measurements taken 
d u r i n g  t h e  p e r i o d  pursuant  t o  t h e  l o c a t i o n s  s p e c i f i e d  i n  t h e  t a b l e  
and f i g u r e s  i n  t h e  ODCM, as w e l l  as summarized and t abu la ted  
r e s u l t s  o f  these analyses and measurements [ i n  t h e  fo rmat  o f  t h e  
t a b l e  i n  t h e  Rad io log i ca l  Assessment Branch Technical  Pos i t i on ,  
Rev is ion  1, November 19791. [The r e p o r t  s h a l l  i d e n t i f y  t h e  TLD 
r e s u l t s  t h a t  represent  c o l l o c a t e d  dosimeters i n  r e l a t i o n  t o  t h e  
NRC TLD program and t h e  exposure p e r i o d  assoc ia ted  w i t h  each 
r e s u l t . ]  I n  t h e  event t h a t  some i n d i v i d u a l  r e s u l t s  a re  n o t  
a v a i l a b l e  f o r  i n c l u s i o n  w i t h  t h e  r e p o r t ,  t h e  r e p o r t  s h a l l  be 
submit ted n o t i n g  and e x p l a i n i n g  t h e  reasons f o r  t h e  m iss ing  
r e s u l t s .  The miss ing  da ta  s h a l l  be submit ted i n  a supplementary 
r e p o r t  as soon as poss ib le .  

(cont inued)  
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Rad ioac t i ve  E f f l u e n t  Release Report 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - N O T E - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
A s i n g l e  submi t t a l  may be made f o r  a m u l t i p l e  u n i t  s t a t i o n .  The 
submi t t a l  should combine sec t ions  common t o  a l l  u n i t s  a t  t h e  
s t a t i o n ;  however, f o r  u n i t s  w i t h  separate radwaste systems, t h e  
submi t t a l  s h a l l  s p e c i f y  t h e  re leases  o f  r a d i o a c t i v e  m a t e r i a l  f rom 
each u n i t .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  [ 
The Rad ioac t i ve  E f f l u e n t  Release Report cove r i ng  t h e  ope ra t i on  o f  
t h e  u n i t  d u r i n g  t h e  p rev ious  year  s h a l l  be submit ted p r i o r  t o  May 
1 o f  each year  i n  accordance w i t h  10 CFR 50.36a. The r e p o r t  s h a l l  
i nc l ude  a summary o f  t h e  q u a n t i t i e s  o f  r a d i o a c t i v e  l i q u i d  and 
gaseous e f f l u e n t s  and s o l i d  waste re leased f rom t h e  u n i t .  The 
m a t e r i a l  p rov ided  s h a l l  be cons i s ten t  w i t h  t h e  o b j e c t i v e s  o u t l i n e d  
i n  t h e  ODCM and Process Contro l  Program and i n  conformance w i t h  
10 CFR 50.36a and 10 CFR 50, Appendix I, Sect ion  IV.B.1. 

Month ly  Operat ing Reports 

Rout ine r e p o r t s  o f  ope ra t i ng  s t a t i s t i c s  and shutdown experience[,  
i n c l u d i n g  documentation o f  a1 1 chal lenges t o  t h e  s a f e t y / r e l  i e f  
va lves, ]  s h a l l  be submit ted on a monthly bas i s  no l a t e r  than  t h e  
15 th  o f  each month f o l l o w i n g  t h e  calendar  month covered by t h e  
r e p o r t .  

CORE OPERATING LIMITS REPORT (COLR) 

a. Core ope ra t i ng  l i m i t s  s h a l l  be es tab l i shed  p r i o r  t o  each 
r e l o a d  cyc le ,  o r  p r i o r  t o  any remain ing p o r t i o n  o f  a  r e l o a d  
cyc le ,  and s h a l l  be documented i n  t h e  COLR f o r  t h e  
f o l l o w i n g :  

The i n d i v i d u a l  s p e c i f i c a t i o n s  t h a t  address core  ope ra t i ng  
l i m i t s  must be re fe renced here.  C I 

b. The a n a l y t i c a l  methods used t o  determine t h e  core  ope ra t i ng  
l i m i t s  s h a l l  be those p r e v i o u s l y  reviewed and approved by 
t h e  NRC, s p e c i f i c a l l y  those descr ibed  i n  t h e  f o l l o w i n g  
documents: 

(cont inued)  
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5.7.1.5 CORE OPERATING LIMITS REPORT (COLR) (cont inued)  

I d e n t i f y  t h e  Top ica l  Repor t (s)  by number, t i t l e ,  date, and 
NRC s t a f f  approval document, o r  i d e n t i f y  t h e  s t a f f  Sa fe ty  
Eva lua t i on  Report f o r  a  p l a n t  s p e c i f i c  methodology by NRC 
l e t t e r  and date. L- I 

c. The core  ope ra t i ng  l i m i t s  s h a l l  be determined such t h a t  a l l  
a p p l i c a b l e  1 i m i t s  (e.g., f u e l  thermal mechanical 1 i m i t s ,  
core  thermal  hydraul  i c  1 i m i  t s ,  Emergency Core Cool i n g  
Systems (ECCS) l i m i t s ,  nuc lea r  l i m i t s  such as SDM, t r a n s i e n t  
ana l ys i s  l i m i t s ,  and acc iden t  ana l ys i s  l i m i t s )  o f  t h e  s a f e t y  
ana l ys i s  a re  met. 

d. The COLR, i n c l u d i n g  any midcyc le  r e v i s i o n s  o r  supplements, 
s h a l l  be p rov ided  upon issuance f o r  each r e l o a d  c y c l e  t o  t h e  
NRC. 

5.7.1.6 Reactor Coolant System (RCS) PRESSURE AND TEMPERATURE LIMITS 
REPORT (PTLR) 

The RCS pressure and temperature l i m i t s ,  i n c l u d i n g  heatup and 
cooldown ra tes ,  c r i t i c a l i t y ,  and h y d r o s t a t i c  and l e a k  t e s t  1  i m i t s ,  
s h a l l  be es tab l i shed  and documented i n  t h e  PTLR. [The i n d i v i d u a l  
S p e c i f i c a t i o n s  t h a t  address t h e  r e a c t o r  vessel pressure and 
temperature l i m i t s  and t h e  heatup and cooldown r a t e s  may be 
referenced. ]  The a n a l y t i c a l  methods used t o  determine t h e  
pressure and temperature l i m i t s  i n c l u d i n g  t h e  heatup and cooldown 
r a t e s  s h a l l  be those p r e v i o u s l y  reviewed and approved by t h e  NRC 
i n  [Top ica l  Repor t (s) ,  number, t i t l e ,  date, and NRC s t a f f  approval 
document, o r  s t a f f  s a f e t y  eva lua t i on  r e p o r t  f o r  a  p l a n t  s p e c i f i c  
methodology by NRC l e t t e r  and da te ] .  The r e a c t o r  vessel pressure 
and temperature l i m i t s ,  i n c l u d i n g  those f o r  heatup and cooldown 
ra tes ,  s h a l l  be determined so t h a t  a l l  app l i cab le  l i m i t s  (e.g., 
heatup l i m i t s ,  cooldown l i m i t s ,  and i n s e r v i c e  l e a k  and h y d r o s t a t i c  
t e s t i n g  l i m i t s )  o f  t h e  ana l ys i s  a re  met. The PTLR, i n c l u d i n g  
r e v i s i o n s  o r  supplements t he re to ,  s h a l l  be p rov ided  upon issuance 
f o r  each r e a c t o r  vessel f l uency  per iod .  

(cont inued)  
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5.7 Reporting Requirements (continued) 

5.7.2 Soeci a1 R e ~ o r t s  

[ 
Special Reports may be required covering inspection, test, and 
maintenance activities. These special reports are determined on 
an individual basis for each unit, and their preparation and 
submittal are designated in the Technical Specifications. 

Special Reports shall be submitted in accordance with 10 CFR 50.4 
within the time period specified for each report. 

I 
The following Special Reports shall be submitted: 

a. When a Special Report is required by Condition C of LC0 
3.3.3.1, "Essential Multiplexer System," a report shall be 
submitted within the following 14 days. The report shall 
outline the cause of the inoperability, consideration of 
common mode failures, and the plans and schedule for 
restoring the EMS transmission segments to OPERABLE status. 

b. When a Special Report is required by Specification 5.5.2.10, 
"Software Error Evaluation Program," a report shall be 
submitted within the following 7 days. The report shall 
outline the cause of the inoperability, the affected 
components, and the plans and schedule for completing 
proposed remedial actions. 
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B 2.0 SAFETY LIMITS (SLs) 

B 2.1.1 Reactor Core SLs 

BASES 

BACKGROUND GDC 10 (Ref. 1) requires, and SLs ensure, that specified 
acceptable fuel design 1 imits are not exceeded during steady 
state operation, normal operational transients, and 
anticipated operational occurrences (AOOs). 

The fuel cladding integrity SL is set such that no 
significant fuel damage is calculated to occur if the limit 
is not violated. Because fuel damage is not directly 
observable, a stepback approach is used to establish an SL, 
such that the MCPR is not less than the limit specified in 
Specification 2.1.1.2. MCPR greater than the specified limit 
represents a conservative margin relative to the conditions 
required to maintain fuel cladding integrity. 

The fuel cladding is one of the physical barriers that 
separate the radioactive materials from the environs. The 
integrity of this cladding barrier is related to its 
relative freedom from perforations or cracking. A1 though 
some corrosion or use related cracking may occur during the 
life of the cladding, fission product migration from this 
source is incrementally cumulative and continuously 
measurable. Fuel cladding perforations, however, can result 
from thermal stresses, which occur from reactor operation 
significantly above design conditions. 

While fission product migration from cladding perforation is 
just as measurable as that from use related cracking, the 
thermally caused cladding perforations signal a threshold 
beyond which still greater thermal stresses may cause gross, 
rather than incremental, cladding deterioration. Therefore, 
the fuel cladding SL is defined with a margin to the 
conditions that would produce onset of transition boiling 
(i.e., MCPR = 1.00). These conditions represent a 
significant departure from the condition intended by design 
for planned operation. The MCPR fuel cladding integrity SL 
ensures that during normal operation and during AOOs, at 
least 99.9% of the fuel rods in the core do not experience 
transition boiling. 

(continued) 
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BACKGROUND Operat ion above t h e  boundary o f  t h e  nuc lea te  b o i l i n g  regime 
(cont inued)  cou ld  r e s u l t  i n  excessive c l add ing  temperature because o f  

t h e  onset  o f  t r a n s i t i o n  b o i l i n g  and t h e  r e s u l t a n t  sharp 
reduc t i on  i n  heat t r a n s f e r  c o e f f i c i e n t .  I n s i d e  t h e  steam 
f i l m ,  h i g h  c l add ing  temperatures a re  reached, and a c l add ing  
water  (z i rcon ium water)  r e a c t i o n  may t ake  p lace.  Th i s  
chemical r e a c t i o n  r e s u l t s  i n  o x i d a t i o n  o f  t h e  f u e l  c l add ing  
t o  a s t r u c t u r a l l y  weaker form. Th i s  weaker fo rm may l o s e  
i t s  i n t e g r i t y ,  r e s u l t i n g  i n  an u n c o n t r o l l e d  re l ease  o f  
a c t i v i t y  t o  t h e  r e a c t o r  cool  ant .  

APPLICABLE The f u e l  c l add ing  must n o t  s u s t a i n  damage as a r e s u l t  o f  
SAFETY ANALYSES normal ope ra t i on  and AOOs. The r e a c t o r  core  SLs a re  

es tab l i shed  t o  p rec lude  v i o l a t i o n  o f  t h e  f u e l  des ign 
c r i t e r i o n  t h a t  an MCPR l i m i t  i s  t o  be es tab l i shed,  such t h a t  
a t  l e a s t  99.9% o f  t h e  f u e l  rods  i n  t h e  core would n o t  be 
expected t o  experience t h e  onset o f  t r a n s i t i o n  b o i l i n g .  

The Reactor P r o t e c t i o n  System se tpo in t s  (LC0 3.3.1.1, "SSLC 
Sensor Ins t rumenta t ion" ) ,  i n  combinat ion w i t h  a l l  t h e  LCOs, 
a re  designed t o  p revent  any a n t i c i p a t e d  combinat ion o f  
t r a n s i e n t  cond i t i ons  f o r  Reactor Coolant  System water  l e v e l ,  
pressure, and THERMAL POWER l e v e l  t h a t  would r e s u l t  i n  
reach ing  t h e  MCPR 1 im i  t. 

2.1.1.1 Fuel Claddina I n t e a r i t v  (General E l e c t r i c  
Comoanv (GE) F u e l 1  

GE c r i t i c a l  power c o r r e l a t i o n s  a re  a p p l i c a b l e  f o r  a l l  
c r i t i c a l  power c a l c u l a t i o n s  a t  pressures 2 5.41 MPaG o r  core  
f l ows  2 10% o f  r a t e d  f l ow .  For  ope ra t i on  a t  l ow  pressures 
and low f lows,  another bas i s  i s  used, as f o l l o w s :  

Since t h e  pressure d rop  i n  t h e  bypass r e g i o n  i s  
e s s e n t i a l l y  a l l  e l e v a t i o n  head, t h e  core  pressure 
drop a t  low power and f l ows  w i l l  always be 
> 0.031 MPa. Analysez (Ref.  2) show t h a t  w i t h  a 
bundle f l o w  o f  12.7 m/h,  bundle pressure drop i s  
n e a r l y  independent o f  bundle power and has a va lue  o f  
0.024 MPa. Thus, t h e  bundle f low w i t h  a 0.031 MPa 
d r i v i n g  head w i l l  be > 12.7 m/h .  F u l l  s ca le  

(cont inued)  
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APPLICABLE 2.1.1.1 Fuel Claddina I n t e a r i t v  (General E l e c t r i c  
SAFETY ANALYSES Com~anv (GE) F u e l 1  (cont inued)  

ATLAS t e s t  da ta  taken a t  pressures f rom 0.098 MPaA t o  
5.5 MPaA i n d i c a t e  t h a t  t h e  f u e l  assembly c r i t i c a l  
power a t  t h i s  f l o w  i s  approx imate ly  3.35 MWt. Wi th  
t h e  design peaking f ac to r s ,  t h i s  corresponds t o  a 
THERMAL POWER > 50% RTP. Thus, a THERMAL POWER l i m i t  
o f  25% RTP f o r  r e a c t o r  pressure c 5.41 MPaG i s  
conserva t i ve .  

2.1.1.2 MCPR (GE F u e l 1  

The f u e l  c l add ing  i n t e g r i t y  SL i s  s e t  such t h a t  no 
s i g n i f i c a n t  f u e l  damage i s  c a l c u l a t e d  t o  occur  i f  t h e  
l i m i t  i s  n o t  v i o l a t e d .  Since t h e  parameters t h a t  
r e s u l t  i n  f u e l  damage are  n o t  d i r e c t l y  observable 
d u r i n g  r e a c t o r  opera t ion ,  t h e  thermal  and hydraul  i c  
c o n d i t i o n s  t h a t  r e s u l t  i n  t h e  onset  o f  t r a n s i t i o n  
b o i l i n g  have been used t o  mark t h e  beg inn ing  o f  t h e  
reg ion  i n  which f u e l  damage cou ld  occur. A l though i t  
i s  recognized t h a t  t h e  onset o f  t r a n s i t i o n  b o i l i n g  
would n o t  r e s u l t  i n  damage t o  BWR f u e l  rods,  t h e  
c r i t i c a l  power a t  which b o i l i n g  t r a n s i t i o n  i s  
c a l c u l a t e d  t o  occur has been adopted as a convenient  
l i m i t .  However, t h e  u n c e r t a i n t i e s  i n  mon i t o r i ng  t h e  
core  ope ra t i ng  s t a t e  and i n  t h e  procedures used t o  
c a l c u l a t e  t h e  c r i t i c a l  power r e s u l t  i n  an u n c e r t a i n t y  
i n  t h e  value o f  t h e  c r i t i c a l  power. Therefore,  t h e  
f u e l  c l add ing  i n t e g r i t y  SL i s  d e f i n e d  as t h e  c r i t i c a l  
power r a t i o  i n  t h e  l i m i t i n g  f u e l  assembly f o r  which 
more than 99.9% o f  t h e  f u e l  rods i n  t h e  core  a re  
expected t o  avo id  b o i l i n g  t r a n s i t i o n ,  cons ide r i ng  t h e  
power d i s t r i b u t i o n  w i t h i n  t h e  core  and a l l  
u n c e r t a i n t i e s .  

The MCPR SL i s  determined us ing  a s t a t i s t i c a l  model 
t h a t  combines a l l  t h e  u n c e r t a i n t i e s  i n  o p e r a t i n g  
parameters and t h e  procedures used t o  c a l c u l a t e  
c r i t i c a l  power. The p r o b a b i l i t y  o f  t h e  occurrence o f  
b o i l i n g  t r a n s i t i o n  i s  determined us ing  t h e  approved 
General E l e c t r i c  C r i t i c a l  Power c o r r e l a t i o n s .  D e t a i l s  
o f  t h e  f u e l  c ladd ing  i n t e g r i t y  SL c a l c u l a t i o n  a re  
g i ven  i n  Ref. 2. Ref. 2 a l s o  i nc l udes  a t a b u l a t i o n  o f  

(cont inued)  
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APPLICABLE 3.1.1.2 MCPR I G E  F u e l 1  (cont inued)  
SAFETY ANALYSES 

t h e  u n c e r t a i n t i e s  used i n  t h e  de te rm ina t i on  o f  t h e  
MCPR SL and o f  t h e  nominal va lues o f  t h e  parameters 
used i n  t h e  MCPR SL s t a t i s t i c a l  ana l ys i s .  

2.1.1.3 Reactor Vessel Water Level 

Dur ing  MODES 1 and 2, t h e  r e a c t o r  vessel water  l e v e l  
i s  r e q u i r e d  t o  be above t h e  t o p  o f  t h e  a c t i v e  f u e l  t o  
p rov ide  core  c o o l i n g  c a p a b i l i t y .  Wi th f u e l  i n  t h e  
r e a c t o r  vessel d u r i n g  pe r i ods  when t h e  r e a c t o r  i s  shu t  
down, cons ide ra t i on  must be g i ven  t o  water l e v e l  
requirements due t o  t h e  e f f e c t  o f  decay heat.  I f  t h e  
water  l e v e l  should drop below t h e  t o p  o f  t h e  a c t i v e  
i r r a d i a t e d  f u e l  d u r i n g  t h i s  per iod ,  t h e  a b i l i t y  t o  
remove decay heat  i s  reduced. Th is  reduc t i on  i n  
cool  i n g  c a p a b i l i t y  cou ld  l ead  t o  e leva ted  c l add ing  
temperatures and c l a d  p e r f o r a t i o n  i n  t h e  event  t h a t  
t h e  water l e v e l  becomes < 2/3 o f  t h e  core  he igh t .  The 
r e a c t o r  vessel water  l e v e l  SL has been es tab l i shed  a t  
t h e  t o p  o f  t h e  a c t i v e  i r r a d i a t e d  f u e l  t o  p rov ide  a  
p o i n t  t h a t  can be moni tored and t o  a l s o  p rov ide  
adequate margin f o r  e f f e c t i v e  ac t i on .  

SAFETY LIMITS The r e a c t o r  core  SLs a re  es tab l i shed  t o  p r o t e c t  t h e  
i n t e g r i t y  o f  t h e  f u e l  c l a d  b a r r i e r  t o  t h e  re l ease  o f  
r a d i o a c t i v e  m a t e r i a l s  t o  t h e  envi rons.  SL 2.1.1.1 and 
SL 2.1.1.2 ensure t h a t  t h e  core operates w i t h i n  t h e  
f u e l  des ign c r i t e r i a .  SL 2.1.1.3 ensures t h a t  t h e  
r e a c t o r  vessel water l e v e l  i s  g r e a t e r  than t h e  t op  o f  
t h e  a c t i v e  i r r a d i a t e d  f u e l ,  thus ma in ta in i ng  a  
coo lab le  geometry. 

APPLICABILITY SLs 2.1.1.1, 2.1.1.2, and 2.1.1.3 a re  a p p l i c a b l e  i n  
a l l  MODES. 

(cont inued)  
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Reactor Core SLs 
B  2.1.1 

BASES 

SAFETY LIMIT 2.2.1 
VIOLATIONS 

I f  any SL i s  v i o l a ted ,  t h e  NRC Operat ions Center must 
be n o t i f i e d  w i t h i n  1 hour, i n  accordance w i t h  
10 CFR 50.72 (Ref. 3) .  

Exceeding an SL may cause f u e l  damage and c rea te  a  
p o t e n t i a l  f o r  r a d i o a c t i v e  re leases  i n  excess o f  
10 CFR 100, "Reactor S i t e  C r i t e r i a , ' '  l i m i t s  (Ref. 4 ) .  
Therefore, i t  i s  r e q u i r e d  t o  i n s e r t  a l l  i n s e r t a b l e  
c o n t r o l  rods and r e s t o r e  compliance w i t h  t h e  SL w i t h i n  
2 hours. The 2 hour Complet ion Time ensures t h a t  t h e  
opera to rs  t ake  prompt remedial  a c t i o n  and a l s o  ensures 
t h a t  t h e  p r o b a b i l i t y  o f  an acc iden t  occu r r i ng  d u r i n g  
t h i s  p e r i o d  i s  minimal.  

I f  any SL i s  v i o l a t e d ,  t h e  app rop r i a te  sen io r  
management o f  t h e  nuc lear  p l a n t  and t h e  u t i l i t y  s h a l l  
be n o t i f i e d  w i t h i n  24 hours. The 24 hour p e r i o d  
p rov ides  t ime  f o r  p l a n t  opera to rs  and s t a f f  t o  take  
t h e  appropr ia te  immediate a c t i o n  and assess t h e  
c o n d i t i o n  o f  t h e  u n i t  be fo re  r e p o r t i n g  t o  t h e  sen io r  
management. 

I f  any SL i s  v i o l a t e d ,  a  Licensee Event Report s h a l l  
be prepared and submit ted w i t h i n  30 days t o  t h e  NRC i n  
accordance w i t h  10 CFR 50.73 (Ref. 5 ) .  A copy o f  t h e  
r e p o r t  s h a l l  a l s o  be p rov ided  t o  t h e  sen io r  management 
o f  t h e  nuc lear  p l a n t ,  and t h e  u t i l i t y  V ice 
Pres iden t  -Nuclear  Operat ions and t h e  [ o f f s i t e  
rev iewers s p e c i f i e d  i n  S p e c i f i c a t i o n  5.5.2 [ " O f f s i t e  
Review and A u d i t " ] ] .  

(cont inued)  
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Reactor Core SLs 
B 2.1.1 

BASES 

SAFETY LIMIT 2.2.5 
VIOLATIONS 

(con t inued)  I f  any SL i s  v i o l a t e d ,  r e s t a r t  o f  t h e  u n i t  s h a l l  n o t  
comm&ce u n t i l  au tho r i zed  by t h e  NRC. Th i s  
requirement ensures t h e  NRC t h a t  a l l  necessary 
reviews, analyses, and ac t i ons  a re  completed be fo re  
t h e  u n i t  begins i t s  r e s t a r t  t o  normal opera t ion .  

REFERENCES 1. 10 CFR 50, Appendix A, GDC 10. 

2. NEOE-24011-P-A, ( l a t e s t  approved r e v i s i o n ) .  

3. 10 CFR 50.72. 

4. 10 CFR 100. 

5. 10CFR50.73 .  
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RCS Pressure SL 
B 2.1.2 

B 2.0 SAFETY LIMITS (SLs) 

B 2.1.2 Reactor Coolant System (RCS) Pressure SL 

BASES 

BACKGROUND The SL on reactor steam dome pressure protects the RCS 
against overpressurization. In the event of fuel cladding 
failure, fission products are released into the reactor 
coolant. The RCS then serves as the primary barrier in 
preventing the release of fission products into the 
atmosphere. Establishing an upper 1 imit on reactor steam 
dome pressure ensures continued RCS integrity. According to 
10 CFR 50, Appendix A, GDC 14, "Reactor Coolant Pressure 
Boundary," and GDC 15, "Reactor Coolant System Design" 
(Ref. l), the reactor coolant pressure boundary (RCPB) shall 
be designed with sufficient margin to ensure that the design 
conditions are not exceeded during normal operation and 
anticipated operational occurrences (AOOs) . 
During normal operation and AOOs, RCS pressure is limited 
from exceeding the design pressure by more than lo%, in 
accordance with Section I 1 1  of the ASME Code (Ref. 2). To 
ensure system integrity, all RCS components are 
hydrostatically tested at 125% of design pressure, in 
accordance with ASME Code requirements, prior to initial 
operation when there is no fuel in the core. Any further 
hydrostatic testing with fuel in the core is done under 
LC0 3.10.1, "Inservice Leak and Hydrostatic Testing 
Operation. " Following inception of unit operation, RCS 
components shall be pressure tested, in accordance with the 
requirements of ASME Code, Section XI (Ref. 3). 

Overpressurization of the RCS could result in a breach of 
the RCPB. If this occurred in conjunction with a fuel 
cladding failure, fission products could enter the 
containment atmosphere, raising concerns relative to limits 
on radioactive releases specified in 10 CFR 100, "Reactor 
Site Criteria" (Ref. 4). 

(continued) 
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RCS Pressure SL 
B 2.1.2 

BASES (cont inued)  

APPLICABLE The RCS s a f e t y / r e l i e f  va lves and t h e  Reactor P r o t e c t i o n  
SAFETY ANALYSES System Reactor Vessel Steam Dome Pressure-High Func t ion  

have s e t t i n g s  es tab l i shed  t o  ensure t h a t  t h e  RCS pressure SL 
w i l l  n o t  be exceeded. 

The RCS pressure SL has been se lec ted  such t h a t  i t  i s  a t  a  
pressure below which i t  can be shown t h a t  t h e  i n t e g r i t y  o f  
t h e  system i s  no t  endangered. The r e a c t o r  pressure vessel 
i s  designed t o  ASME, B o i l e r  and Pressure Vessel Code, 
Sec t ion  111, [ l a t e r  E d i t i o n ] ,  i n c l u d i n g  Addenda through t h e  
[ l a t e r  E d i t i o n ]  (Ref. 5), which pe rm i t s  a maximum pressure 
t r a n s i e n t  o f  110%, 9.48 MPaG, o f  design pressure 8.62 MPaG. 
The SL o f  9.13 MPaG, as measured by t h e  r e a c t o r  steam dome 
pressure i n d i c a t o r ,  i s  equ i va len t  t o  9.48 MPaG a t  t h e  lowest  
e l e v a t i o n  o f  t h e  RCS. The RCS pressure SL i s  se lec ted  t o  be 
t h e  lowest  t r a n s i e n t  overpressure a l lowed by t h e  a p p l i c a b l e  
codes. 

SAFETY LIMITS The maximum t r a n s i e n t  pressure a l l owab le  i n  t h e  RCS pressure 
vessel under t h e  ASME Code, Sec t ion  111, i s  110% o f  design 
pressure. The maximum t r a n s i e n t  pressure a l l owab le  i n  t h e  
RCS p ip i ng ,  valves, and f i t t i n g s  i s  110% o f  design pressures 
o f  8.62 MPaG f o r  suc t i on  p i p i n g  and 10.35 MPaG f o r  d ischarge 
p i p i n g .  The most l i m i t i n g  o f  these two al lowances i s  t h e  
110% o f  design pressure;  t he re fo re ,  t h e  SL on maximum 
a l lowab le  RCS pressure i s  es tab l i shed  a t  9.48 MPaG. 

APPLICABILITY SL 2.1.2 app l i es  i n  a l l  MODES. 

SAFETY LIMIT 2.2.1 
VIOLATIONS 

I f  any SL i s  v i o l a ted ,  t h e  NRC Operat ions Center must be 
n o t i f i e d  w i t h i n  1 hour. i n  accordance w i t h  10 CFR 50.72 
(Ref.  6) 

Exceeding t h e  RCS pressure SL may cause immediate RCS 
f a i l u r e  and c rea te  a p o t e n t i a l  f o r  r a d i o a c t i v e  re leases  i n  

(cont inued)  
- - 

ABWR TS 

- - - 

B 2.0-8 Rev. 0. Design Control DocumentITier 2 



RCS Pressure SL 
B 2.1.2 

BASES 

SAFETY LIMIT (cont inued)  
VIOLATIONS 

(cont inued)  excess o f  10 CFR 100, "Reactor S i t e  C r i t e r i a , "  l i m i t s  
(Ref.  4 ) .  Therefore, i t  i s  r e q u i r e d  t o  i n s e r t  a l l  
i n s e r t a b l e  c o n t r o l  rods  and r e s t o r e  compliance w i t h  t h e  SL 
w i t h i n  2 hours. The 2 hour Complet ion Time ensures t h a t  t h e  
opera to rs  t ake  prompt remedial  ac t i on .  

I f  any SL i s  v i o l a t e d ,  t h e  app rop r i a te  sen io r  management o f  
t h e  nuc lea r  p l a n t  and t h e  u t i l i t y  s h a l l  be n o t i f i e d  w i t h i n  
24 hours. The 24 hour p e r i o d  p rov ides  t ime  f o r  p l a n t  
opera to rs  and s t a f f  t o  take  t h e  app rop r i a te  immediate a c t i o n  
and assess t h e  c o n d i t i o n  o f  t h e  u n i t  be fo re  r e p o r t i n g  t o  t h e  
sen io r  management. 

I f  any SL i s  v i o l a t e d ,  a Licensee Event Report s h a l l  be 
prepared and submit ted w i t h i n  30 days t o  t h e  NRC i n  
accordance w i t h  10 CFR 50.73 (Ref.  7 ) .  A copy o f  t h e  r e p o r t  
s h a l l  a l s o  be p rov ided  t o  t h e  sen io r  management o f  t h e  
nuc lea r  p l a n t ,  and t h e  u t i l i t y  V ice Pres iden t  -Nuclear  
Operat ions, and t h e  [ o f f s i t e  rev iewers  s p e c i f i e d  i n  
S p e c i f i c a t i o n  5.5.2 [ " O f f s i t e  Review and Aud i t " ] ] .  

I f  any SL i s  v i o l a t e d ,  r e s t a r t  o f  t h e  u n i t  s h a l l  n o t  
commence u n t i l  au tho r i zed  by t h e  NRC. Th i s  requi rement  
ensures t h e  NRC t h a t  a l l  necessary reviews, analyses, and 
ac t i ons  a re  completed be fo re  t h e  u n i t  begins i t s  r e s t a r t  t o  
normal o p e r a t i  on. 

REFERENCES 1. 10 CFR 50, Appendix A, GDC 14, GDC 15, and GDC 28. 

2. ASME, B o i l e r  and Pressure Vessel Code, Sec t i on  111, 
A r t i c l e  NB-7000. 

(cont inued)  
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RCS Pressure SL 
B 2 .1 .2  

BASES 

REFERENCES 
(continued) 3 .  B o i l e r  and Pressure Vessel Code, Section X I ,  

A r t i c l e  IW-5000 

4 .  10 CFR 100. 

5 .  ASME, B o i l e r  and Pressure Vessel Code, [ l a t e r  
E d i t i o n ] ,  Addenda, [ l a t e r  E d i t i o n ] .  

6. 10 CFR 50.72. 

7.  10 CFR 50.73.  
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LCOs and SRs 
B  3.0 

B  3.0 LIMITING CONDITION FOR OPERATION (LCOs) AND SURVEILLANCE REQUIREMENTS 
(SRs) 

BASES 

LCOs LC0 3.0.1 through LC0 3.0.7 e s t a b l i s h  t h e  genera l  
requi rements app l i cab le  t o  a l l  S p e c i f i c a t i o n s  and app ly  a t  
a l l  t imes, unless o therw ise  s ta ted .  

LC0 3.0.1 es tab l i shes  t h e  A p p l i c a b i l i t y  statement w i t h i n  
each i n d i v i d u a l  S p e c i f i c a t i o n  as t h e  requi rement  f o r  when 
t h e  LC0 i s  r e q u i r e d  t o  be met ( i . e . ,  when t h e  u n i t  i s  i n  t h e  
MODES o r  o t h e r  s p e c i f i e d  cond i t i ons  o f  t h e  A p p l i c a b i l i t y  
statement o f  each S p e c i f i c a t i o n ) .  

LC0 3.0.2 es tab l i shes  t h a t  upon d iscovery  o f  a  f a i l u r e  t o  
meet an LCO, t h e  associated ACTIONS s h a l l  be met. The 
Complet ion Time o f  each Required Ac t i on  f o r  an ACTIONS 
Cond i t i on  i s  app l i cab le  f rom t h e  p o i n t  i n  t ime  t h a t  an 
ACTIONS Cond i t i on  i s  entered. The Required Ac t i ons  
e s t a b l i s h  those remedial  measures t h a t  must be taken w i t h i n  
s p e c i f i e d  Completion Times when t h e  requi rements o f  an LC0 
are  n o t  met. Th is  S p e c i f i c a t i o n  es tab l i shes  t h a t :  

a. Completion o f  t h e  Required Ac t ions  w i t h i n  t h e  
s p e c i f i e d  Completion Times c o n s t i t u t e s  compliance w i t h  
a  S p e c i f i c a t i o n ;  and 

b. Completion o f  t h e  Required Ac t ions  i s  n o t  r e q u i r e d  
when an LC0 i s  met w i t h i n  t h e  s p e c i f i e d  Complet ion 
Time, unless o therw ise  s p e c i f i e d .  

There a re  two bas i c  types o f  Required Act ions.  The f i r s t  
t ype  o f  Required Ac t i on  s p e c i f i e s  a  t ime l i m i t  i n  which t h e  
LC0 must be met. Th i s  t ime l i m i t  i s  t h e  Completion Time t o  
r e s t o r e  an inoperab le  system o r  component t o  OPERABLE s t a t u s  
o r  t o  r e s t o r e  v a r i a b l e s  t o  w i t h i n  s p e c i f i e d  l i m i t s .  I f  t h i s  
type  o f  Required Ac t i on  i s  n o t  completed w i t h i n  t h e  
s p e c i f i e d  Completion Time, a  shutdown may be r e q u i r e d  t o  

(cont inued)  
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LCOs and SRs 
B 3.0 

BASES 

LCOs LC0 3.0.2 (cont inued)  

p lace  t h e  u n i t  i n  a  MODE o r  c o n d i t i o n  i n  which t h e  
S p e c i f i c a t i o n  i s  n o t  app l i cab le .  (Whether s t a t e d  as a  
Required Ac t i on  o r  no t ,  c o r r e c t i o n  o f  t h e  en te red  Cond i t i on  
i s  an a c t i o n  t h a t  may always be considered upon e n t e r i n g  
ACTIONS.) The second t ype  o f  Required A c t i o n  s p e c i f i e s  t h e  
remedia l  measures t h a t  pe rm i t  con t inued ope ra t i on  o f  t h e  
u n i t  t h a t  i s  n o t  f u r t h e r  r e s t r i c t e d  by t h e  Complet ion Time. 
I n  t h i s  case, compliance w i t h  t h e  Required Ac t i ons  p rov ides  
an acceptable l e v e l  o f  s a f e t y  f o r  con t inued opera t ion .  

Completing t h e  Required Ac t ions  i s  n o t  r e q u i r e d  when an LC0 
i s  met o r  i s  no l onge r  app l i cab le ,  un less  o therw ise  s t a t e d  
i n  t h e  i n d i v i d u a l  S p e c i f i c a t i o n s .  

The na tu re  o f  some Required Ac t ions  o f  some Cond i t ions  
necess i ta tes  t h a t ,  once t h e  Cond i t i on  i s  entered, t h e  
Required Ac t ions  must be completed even though t h e  
assoc ia ted  Cond i t ions  no l onge r  e x i s t .  The i n d i v i d u a l  LCO's 
ACTIONS s p e c i f y  t h e  Required Ac t ions  where t h i s  i s  t h e  case. 
An example o f  t h i s  i s  i n  LC0 3.8.1, "AC Sources-Operat ing."  

The Completion Times o f  t h e  Required Ac t i ons  a re  a l s o  
a p p l i c a b l e  when a  system o r  component i s  removed f rom 
se rv i ce  i n t e n t i o n a l l y .  The reasons f o r  i n t e n t i o n a l l y  
r e l y i n g  on t h e  ACTIONS inc lude ,  b u t  a re  n o t  l i m i t e d  t o ,  
performance o f  Surve i l lances ,  p reven t i ve  maintenance, 
c o r r e c t i v e  maintenance, o r  i n v e s t i g a t i o n  o f  ope ra t i ona l  
problems. En te r i ng  ACTIONS f o r  these reasons must be done 
i n  a  manner t h a t  does n o t  compromise sa fe t y .  I n t e n t i o n a l  
e n t r y  i n t o  ACTIONS should n o t  be made f o r  ope ra t i ona l  
convenience. A1 t e r n a t i v e s  t h a t  would n o t  r e s u l t  i n  
redundant equipment being inoperab le  should be used instead.  
Doing so l i m i t s  t h e  t ime bo th  subsystems/d iv is ions o f  a  
s a f e t y  f u n c t i o n  a re  inoperab le  and l i m i t s  t h e  t ime  o t h e r  
c o n d i t i o n s  e x i s t  which r e s u l t  i n  LC0 3.0.3 be ing  entered. 
I n d i v i d u a l  S p e c i f i c a t i o n s  may s p e c i f y  a  t ime  l i m i t  f o r  
per fo rming  an SR when equipment i s  removed f rom s e r v i c e  o r  
bypassed f o r  t e s t i n g .  I n  t h i s  case, t h e  Complet ion Times o f  
t h e  Required Ac t ions  a re  a p p l i c a b l e  when t h i s  t ime l i m i t  
exp i res ,  i f  t h e  equipment remains removed f rom se rv i ce  o r  
bypassed. 

(cont inued)  
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LCOs and SRs 
B 3.0 

BASES 

LCOs LC0 3.0.2 (cont inued)  

When a  change i n  MODE o r  o t h e r  s p e c i f i e d  c o n d i t i o n  i s  
r e q u i r e d  t o  comply w i t h  Required Ac t ions ,  t h e  u n i t  may e n t e r  
a  MODE o r  o t h e r  s p e c i f i e d  c o n d i t i o n  i n  which another  
S p e c i f i c a t i o n  becomes app l i cab le .  I n  t h i s  case, t h e  
Complet ion Times o f  t h e  assoc ia ted  Required Ac t i ons  would 
app ly  f rom t h e  p o i n t  i n  t ime  t h a t  t h e  new S p e c i f i c a t i o n  
becomes a p p l i c a b l e  and t h e  ACTIONS Cond i t i on (s )  a r e  entered.  

LC0 3.0.3 es tab l i shes  t h e  a c t i o n s  t h a t  must be implemented 
when an LC0 i s  n o t  met and: 

a. An assoc ia ted  Required A c t i o n  and Complet ion Time i s  
n o t  met and no o t h e r  Cond i t i on  app l i es ;  o r  

b. The c o n d i t i o n  o f  t h e  u n i t  i s  n o t  s p e c i f i c a l l y  
addressed by t h e  assoc ia ted  ACTIONS. Th i s  means t h a t  
no combinat ion o f  Cond i t ions  s t a t e d  i n  t h e  ACTIONS can 
be made t h a t  e x a c t l y  corresponds t o  t h e  ac tua l  
c o n d i t i o n  o f  t h e  u n i t .  Sometimes, p o s s i b l e  
combinat ions o f  Cond i t ions  a r e  such t h a t  e n t e r i n g  
LC0 3.0.3 i s  warranted; i n  such cases, t h e  ACTIONS 
s p e c i f i c a l l y  s t a t e  a  Cond i t i on  corresponding t o  such 
combinat ions and a l so  t h a t  LC0 3.0.3 be en te red  
immediate1 y. 

Th i s  S p e c i f i c a t i o n  d e l i n e a t e s  t h e  t ime  1  i m i t s  f o r  p l a c i n g  
t h e  u n i t  i n  a  sa fe  MODE o r  o t h e r  s p e c i f i e d  c o n d i t i o n  when 
ope ra t i on  cannot be mainta ined w i t h i n  t h e  l i m i t s  f o r  sa fe  
ope ra t i on  as de f i ned  by t h e  LC0 and i t s  ACTIONS. It i s  n o t  
in tended t o  be used as an ope ra t i ona l  convenience t h a t  
pe rm i t s  r o u t i n e  vo lun ta ry  removal o f  redundant systems o r  
components f rom s e r v i c e  i n  l i e u  o f  o t h e r  a l t e r n a t i v e s  t h a t  
would n o t  r e s u l t  i n  redundant systems o r  components be ing  
inoperab le .  
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LCOs and SRs 
B 3 . 0  

BASES (cont inued)  

LCOs LC0 3 . 0 . 3  (cont inued)  

Upon e n t e r i n g  LC0 3 . 0 . 3 ,  1 hour i s  a l lowed t o  p repare  f o r  an 
o r d e r l y  shutdown be fo re  i n i t i a t i n g  a change i n  u n i t  
ope ra t i on .  Th i s  i nc l udes  t ime  t o  pe rm i t  t h e  ope ra to r  t o  
coo rd ina te  t h e  r e d u c t i o n  i n  e l e c t r i c a l  gene ra t i on  w i t h  t h e  
l o a d  d i spa t che r  t o  ensure t h e  s t a b i l i t y  and a v a i l a b i l i t y  o f  
t h e  e l e c t r i c a l  g r i d .  The t ime  l i m i t s  s p e c i f i e d  t o  reach 
lower  MODES o f  ope ra t i on  pe rm i t  t h e  shutdown t o  proceed i n  a 
c o n t r o l l e d  and o r d e r l y  manner t h a t  i s  w e l l  w i t h i n  t h e  
s p e c i f i e d  maximum cooldown r a t e  and w i t h i n  t h e  c a p a b i l i t i e s  
o f  t h e  u n i t ,  assuming t h a t  o n l y  t h e  minimum r e q u i r e d  
equipment i s  OPERABLE. Th i s  reduces thermal  s t resses  on 
components o f  t h e  Reactor Coolant  System and t h e  p o t e n t i a l  
f o r  a  p l a n t  upset t h a t  cou ld  cha l lenge s a f e t y  systems under 
c o n d i t i o n s  t o  which t h i s  S p e c i f i c a t i o n  app l i es .  The use and 
i n t e r p r e t a t i o n  o f  s p e c i f i e d  t imes  t o  complete t h e  a c t i o n s  o f  
LC0 3 . 0 . 3  a re  cons i s ten t  w i t h  t h e  d i scuss ion  o f  Sec t ion  1 . 3 ,  
Complet ion Times. 

A u n i t  shutdown r e q u i r e d  i n  accordance w i t h  LC0 3 . 0 . 3  may be 
te rmina ted  and LC0 3 . 0 . 3  e x i t e d  i f  any o f  t h e  f o l l o w i n g  
occurs: 

a. The LC0 i s  now met. 

b. A Cond i t i on  e x i s t s  f o r  which t h e  Required Ac t i ons  have 
now been performed. 

c .  ACTIONS e x i s t  t h a t  do n o t  have exp i red  Complet ion 
Times. These Complet ion Times a re  a p p l i c a b l e  f rom t h e  
p o i n t  i n  t ime  t h a t  t h e  Cond i t i on  i s  i n i t i a l l y  en te red  
and n o t  f rom t h e  t ime  LC0 3 . 0 . 3  i s  ex i t ed .  

The t ime  l i m i t s  o f  S p e c i f i c a t i o n  3 . 0 . 3  a l l o w  37 hours f o r  
t h e  u n i t  t o  be i n  MODE 4 when a shutdown i s  r e q u i r e d  d u r i n g  
MODE 1 opera t ion .  I f  t h e  u n i t  i s  i n  a lower  MODE o f  
ope ra t i on  when a shutdown i s  requ i red ,  t h e  t ime  l i m i t  f o r  
reach ing  t h e  nex t  lower  MODE app l i es .  I f  a lower  MODE i s  
reached i n  l e s s  t ime  than  al lowed, however, t h e  t o t a l  
a l l owab le  t ime  t o  reach MODE 4, o r  o t h e r  a p p l i c a b l e  MODE, i s  
n o t  reduced. For example, i f  MODE 2 i s  reached i n  2 hours, 
then  t h e  t ime  a l lowed f o r  reach ing  MODE 3  i s  t h e  n e x t  

(cont inued)  
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1 1  hours, because t h e  t o t a l  t ime  f o r  reach ing  MODE 3 i s  n o t  
reduced f rom t h e  a l lowab le  l i m i t  o f  13 hours. Therefore,  i f  
remedial  measures a r e  completed t h a t  would pe rm i t  a  r e t u r n  
t o  MODE 1, a pena l t y  i s  n o t  i n c u r r e d  by having t o  reach a 
lower  MODE o f  ope ra t i on  i n  l e s s  than  t h e  t o t a l  t ime  al lowed. 

I n  MODES 1, 2, and 3, LC0 3.0.3 p rov ides  a c t i o n s  f o r  
Cond i t ions  n o t  covered i n  o t h e r  S p e c i f i c a t i o n s .  The 
requi rements o f  LC0 3.0.3 do n o t  apply  i n  MODES 4 and 5 
because t h e  u n i t  i s  a l ready  i n  t h e  most r e s t r i c t i v e  
Cond i t i on  r e q u i r e d  by LC0 3.0.3. The requi rements o f  LC0 
3.0.3 do n o t  apply  i n  o t h e r  s p e c i f i e d  c o n d i t i o n s  o f  t h e  
A p p l i c a b i l i t y  (unless i n  MODE 1, 2, o r  3) because t h e  
ACTIONS o f  i n d i v i d u a l  S p e c i f i c a t i o n s  s u f f i c i e n t l y  d e f i n e  t h e  
remedia l  measures t o  be taken. 

Except ions t o  LC0 3.0.3 are  p rov ided  i n  ins tances  where 
r e q u i r i n g  a u n i t  shutdown, i n  accordance w i t h  LC0 3.0.3, 
would n o t  p rov ide  app rop r i a te  remedia l  measures f o r  t h e  
assoc ia ted  c o n d i t i o n  o f  t h e  u n i t .  An example o f  t h i s  i s  i n  
LC0 3.7.8, "Fuel Pool Water Level ." LC0 3.7.8 has an 
A p p l i c a b i l i t y  o f  "Dur ing movement o f  i r r a d i a t e d  f u e l  
assemblies i n  t h e  associated f u e l  s torage poo l . "  Therefore,  
t h i s  LC0 can be app l i cab le  i n  any o r  a l l  MODES. I f  t h e  LC0 
and t h e  Required Ac t ions  o f  LC0 3.7.8 are  n o t  met w h i l e  i n  
MODE 1, 2, o r  3, t h e r e  i s  no s a f e t y  b e n e f i t  t o  be gained by 
p l a c i n g  t h e  u n i t  i n  a shutdown c o n d i t i o n .  The Required 
Ac t i on  o f  LC0 3.7.8 o f  "Suspend movement o f  i r r a d i a t e d  f u e l  
assemblies i n  t h e  associated f u e l  s torage pool  ( s ) "  i s  t h e  
app rop r i a te  Required Ac t i on  t o  complete i n  l i e u  o f  t h e  
ac t i ons  o f  LC0 3.0.3. These except ions a re  addressed i n  t h e  
i n d i v i d u a l  S p e c i f i c a t i o n s .  

LC0 3.0.4 es tab l i shes  l i m i t a t i o n s  on changes i n  MODES o r  
o t h e r  s p e c i f i e d  cond i t i ons  i n  t h e  Appl i c a b i l  i t y  when an LC0 
i s  n o t  met. It prec ludes p l a c i n g  t h e  u n i t  i n  a d i f f e r e n t  
MODE o r  o t h e r  s p e c i f i e d  c o n d i t i o n  when t h e  f o l l o w i n g  e x i s t :  

a. The requirements o f  an LCO, i n  t h e  MODE o r  o t h e r  
s p e c i f i e d  c o n d i t i o n  t o  be entered, a re  n o t  met; and 
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b. Continued noncompl i ance w i t h  these LC0 requi rements 
would r e s u l t  i n  t h e  u n i t  be ing  r e q u i r e d  t o  be p laced 
i n  a  MODE o r  o t h e r  s p e c i f i e d  c o n d i t i o n  i n  which t h e  
LC0 does n o t  apply  t o  comply w i t h  t h e  Required 
Ac t ions .  

Compliance w i t h  Required Ac t ions  t h a t  pe rm i t  con t inued 
ope ra t i on  o f  t h e  u n i t  f o r  an u n l i m i t e d  p e r i o d  o f  t i m e  i n  a  
MODE o r  o t h e r  s p e c i f i e d  c o n d i t i o n  p rov ides  an acceptable 
l e v e l  o f  s a f e t y  f o r  cont inued opera t ion .  Th i s  i s  w i t h o u t  
regard  t o  t h e  s t a t u s  o f  t h e  u n i t  be fo re  o r  a f t e r  t h e  MODE 
change. Therefore,  i n  such cases, e n t r y  i n t o  a  MODE o r  
o t h e r  s p e c i f i e d  c o n d i t i o n  i n  t h e  A p p l i c a b i l i t y  may be made 
i n  accordance w i t h  t h e  p r o v i s i o n s  o f  t h e  Required Act ions.  
The p r o v i s i o n s  o f  t h i s  S p e c i f i c a t i o n  should n o t  be 
i n t e r p r e t e d  as endors ing t h e  f a i l u r e  t o  exe rc i se  t h e  good 
p r a c t i c e  o f  r e s t o r i n g  systems o r  components t o  OPERABLE 
s t a t u s  be fo re  u n i t  s t a r t u p .  

The p r o v i s i o n s  o f  LC0 3.0.4 s h a l l  n o t  p revent  changes i n  
MODES o r  o t h e r  s p e c i f i e d  c o n d i t i o n s  i n  t h e  A p p l i c a b i l i t y  
t h a t  are requ i red  t o  comply w i t h  ACTIONS. I n  add i t i on ,  t h e  
p r o v i s i o n s  o f  LC0 3.0.4 s h a l l  n o t  p revent  changes i n  MODES 
o r  o t h e r  s p e c i f i e d  c o n d i t i o n s  i n  t h e  A p p l i c a b i l i t y  t h a t  
r e s u l t  f rom a  normal shutdown. 

Except ions t o  LC0 3.0.4 a re  s t a t e d  i n  t h e  i n d i v i d u a l  
S p e c i f i c a t i o n s .  Exceptions may app ly  t o  a l l  t h e  ACTIONS o r  
t o  a  s p e c i f i c  Required Ac t i on  o f  a  S p e c i f i c a t i o n .  

Su rve i l l ances  do no t  have t o  be performed on t h e  assoc ia ted  
inoperab le  equipment ( o r  on v a r i a b l e s  ou t s i de  t h e  s p e c i f i e d  
l i m i t s ) ,  as pe rm i t t ed  by SR 3.0.1. Therefore, changing 
MODES o r  o t h e r  s p e c i f i e d  cond i t i ons  w h i l e  i n  an ACTIONS 
Condi t ion,  e i t h e r  i n  compliance w i t h  LC0 3.0.4, o r  where an 
except ion  t o  LC0 3.0.4 i s  s ta ted ,  i s  n o t  a  v i o l a t i o n  o f  
SR 3.0.1 o r  SR 3.0.4 f o r  those Su rve i l l ances  t h a t  do n o t  
have t o  be performed due t o  t h e  assoc ia ted  inoperab le  
equipment. However, SRs must be met t o  ensure OPERABILITY 
p r i o r  t o  d e c l a r i n g  t h e  associated equipment OPERABLE ( o r  
v a r i a b l e  w i t h i n  l i m i t s )  and r e s t o r i n g  compliance w i t h  t h e  
a f f e c t e d  LCO. 

(cont inued)  
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LC0 3.0.5 es tab l i shes  t h e  al lowance f o r  r e s t o r i n g  equipment 
t o  s e r v i c e  under a d m i n i s t r a t i v e  c o n t r o l s  when i t  has been 
removed from se rv i ce  o r  dec la red  inoperab le  t o  comply w i t h  
ACTIONS. The s o l e  purpose o f  t h i s  S p e c i f i c a t i o n  i s  t o  
p rov ide  an exception t o  LC0 3.0.2 (e.g., t o  n o t  comply w i t h  
t h e  a p p l i c a b l e  Required Ac t i on (s ) )  t o  a l l o w  t h e  performance 
o f  SRs t o  demonstrate: 

a. The OPERABILITY o f  t h e  equipment be ing  r e t u r n e d  t o  
serv ice ;  

b. The OPERABILITY o f  o t h e r  equipment; o r  

c. That v a r i a b l e s  a re  w i t h i n  l i m i t s  

The a d m i n i s t r a t i v e  c o n t r o l s  ensure t h e  t ime  t h e  equipment i s  
r e tu rned  t o  se rv i ce  i n  c o n f l i c t  w i t h  t h e  requi rements o f  t h e  
ACTIONS i s  l i m i t e d  t o  t h e  t ime a b s o l u t e l y  necessary t o  
per fo rm t h e  a l lowed SRs. Th i s  S p e c i f i c a t i o n  does n o t  
p rov ide  t ime t o  per fo rm any o t h e r  p reven t i ve  o r  c o r r e c t i v e  
maintenance. 

An example o f  demonstrat ing t h e  OPERABILITY o f  t h e  equipment 
be ing  re tu rned  t o  se rv i ce  i s  reopening a  containment 
i s o l a t i o n  va l ve  t h a t  has been c losed t o  comply w i t h  Required 
Ac t ions ,  and must be reopened t o  per fo rm t h e  SRs. 

An example o f  demonstrat ing t h e  OPERABILITY o f  o t h e r  
equipment i s  t a k i n g  an inoperab le  channel o r  t r i p  system ou t  
o f  t h e  t r i p p e d  c o n d i t i o n  t o  p revent  t h e  t r i p  f u n c t i o n  f rom 
occu r r i ng  d u r i n g  t h e  performance o f  an SR on another  channel 
i n  t h e  o t h e r  t r i p  system. A s i m i l a r  example o f  
demonstrat ing t h e  OPERABILITY o f  o t h e r  equipment i s  t a k i n g  
an inoperab le  channel o r  t r i p  system ou t  o f  t h e  t r i p p e d  
c o n d i t i o n  t o  pe rm i t  t h e  l o g i c  t o  f u n c t i o n  and i n d i c a t e  t h e  
app rop r i a te  response d u r i n g  t h e  performance o f  an SR on 
another channel i n  t h e  same t r i p  system. 

LC0 3.0.6 es tab l i shes  an except ion  t o  LC0 3.0.2 f o r  suppor t  
systems t h a t  have an LC0 s p e c i f i e d  i n  t h e  Technical  

(cont inued)  
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S p e c i f i c a t i o n s  (TS) . Th is  except ion  i s  p rov ided  because 
LC0 3.0.2 would r e q u i r e  t h a t  t h e  Cond i t ions  and Required 
Ac t ions  o f  t h e  associated inoperab le  suppor ted system LC0 be 
en te red  s o l e l y  due t o  t h e  i n o p e r a b i l i t y  o f  t h e  suppor t  
system. Th is  except ion  i s  j u s t i f i e d  because t h e  ac t i ons  
t h a t  a re  r e q u i r e d  t o  ensure t h e  p l a n t  i s  ma in ta ined  i n  a 
sa fe  c o n d i t i o n  a re  s p e c i f i e d  i n  t h e  suppor t  system LCO's 
Required Act ions.  These Required Ac t i ons  may i n c l u d e  
e n t e r i n g  t h e  supported system's Cond i t ions  and Required 
Ac t ions  o r  may s p e c i f y  o t h e r  Required Ac t ions .  

When a suppor t  system i s  inoperab le  and t h e r e  i s  an LC0 
s p e c i f i e d  f o r  i t  i n  t h e  TS, t h e  supported system(s) a re  
r e q u i r e d  t o  be dec la red  inoperab le  i f  determined t o  be 
inoperab le  as a r e s u l t  o f  t h e  suppor t  system i n o p e r a b i l i t y .  
However, i t  i s  n o t  necessary t o  e n t e r  i n t o  t h e  supported 
systems' Cond i t ions  and Required Ac t ions  un less  d i r e c t e d  t o  
do so by t h e  suppor t  system's Required Ac t ions .  The 
p o t e n t i a l  con fus ion  and incons is tency  o f  requi rements 
r e l a t e d  t o  t h e  e n t r y  i n t o  m u l t i p l e  suppor t  and supported 
systems' LCOs' Cond i t ions  and Required Ac t i ons  a r e  
e l  im i  nated by p r o v i d i n g  a1 1 t h e  ac t i ons  t h a t  a re  necessary 
t o  ensure t h e  p l a n t  i s  mainta ined i n  a sa fe  c o n d i t i o n  i n  t h e  
suppor t  system's Required Act ions.  

However, t h e r e  a re  instances where a suppor t  system's 
Required Ac t i on  may e i t h e r  d i r e c t  a supported system t o  be 
dec la red  inoperab le  o r  d i r e c t  e n t r y  i n t o  Cond i t ions  and 
Required Ac t ions  f o r  t h e  supported system. Th i s  may occur  
immediately o r  a f t e r  some s p e c i f i e d  de lay  t o  per fo rm some 
o t h e r  Required Ac t ion .  Regardless o f  whether i t  i s  
immediate o r  a f t e r  some delay,  when a suppor t  system's 
Required Ac t i on  d i r e c t s  a supported system t o  be dec la red  
inoperab le  o r  d i r e c t s  e n t r y  i n t o  Cond i t ions  and Required 
Ac t ions  f o r  a supported system, t h e  a p p l i c a b l e  Cond i t ions  
and Required Ac t ions  s h a l l  be en te red  i n  accordance w i t h  
LC0 3.0.2. 

S p e c i f i c a t i o n  5.8, "Sa fe ty  Funct ion Determina t ion  Program" 
(SFDP), ensures l o s s  o f  s a f e t y  f u n c t i o n  i s  de tec ted  and 
app rop r i a te  ac t i ons  a re  taken. Upon f a i l u r e  t o  meet two o r  
more LCOs concur ren t l y ,  an eva lua t i on  s h a l l  be made t o  
determine i f  l o s s  o f  s a f e t y  f u n c t i o n  e x i s t s .  A d d i t i o n a l l y ,  

(cont inued)  
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o t h e r  l i m i t a t i o n s ,  remedia l  ac t ions ,  o r  compensatory a c t i o n s  
may be i d e n t i f i e d  as a r e s u l t  o f  t h e  suppor t  system 
i n o p e r a b i l i t y  and corresponding except ion  t o  e n t e r i n g  
supported system Cond i t ions  and Required Ac t ions .  The SFDP 
implements t h e  requi rements o f  LC0 3.0.6. 

Cross d i v i s i o n  checks t o  i d e n t i f y  a l o s s  o f  s a f e t y  f u n c t i o n  
f o r  those suppor t  systems t h a t  suppor t  s a f e t y  systems a r e  
requ i red .  The c ross  d i v i s i o n  check v e r i f i e s  t h a t  t h e  
supported systems o f  t h e  redundant OPERABLE suppor t  system 
are  OPERABLE, thereby  ensur ing  sa fe ty  f unc t i on  i s  r e ta i ned .  
I f  t h i s  eva lua t i on  determines t h a t  a l o s s  o f  s a f e t y  f u n c t i o n  
e x i s t s ,  t h e  app rop r i a te  Cond i t ions  and Required Ac t i ons  o f  
t h e  LC0 i n  which t h e  l o s s  o f  s a f e t y  f u n c t i o n  e x i s t s  a r e  
requ i red  t o  be entered. 

There a re  c e r t a i n  spec ia l  t e s t s  and opera t ions  r e q u i r e d  t o  
be performed a t  var ious  t imes  over  t h e  l i f e  o f  t h e  u n i t .  
These spec ia l  t e s t s  and opera t ions  a re  necessary t o  
demonstrate s e l e c t  u n i t  performance c h a r a c t e r i s t i c s ,  t o  
per fo rm spec ia l  maintenance a c t i v i t i e s ,  and t o  per fo rm 
spec ia l  evo lu t i ons .  Specia l  Operat ions LCOs i n  Sec t ion  3.10 
a l l o w  s p e c i f i e d  TS requi rements t o  be changed t o  pe rm i t  
performances o f  these spec ia l  t e s t s  and opera t ions ,  which 
o therw ise  cou ld  n o t  be performed i f  r e q u i r e d  t o  comply w i t h  
t h e  requi rements o f  these TS. Unless o therw ise  spec i f i ed ,  
a l l  t h e  o t h e r  TS requirements remain unchanged. Th i s  w i l l  
ensure a l l  app rop r i a te  requi rements o f  t h e  MODE o r  o t h e r  
s p e c i f i e d  c o n d i t i o n  n o t  d i r e c t l y  associated w i t h  o r  r e q u i r e d  
t o  be changed t o  per form t h e  spec ia l  t e s t  o r  ope ra t i on  w i l l  
remain i n  e f f e c t .  

The A p p l i c a b i l i t y  o f  a  Specia l  Operat ions LC0 represents  a 
c o n d i t i o n  n o t  necessa r i l y  i n  compliance w i t h  t h e  normal 
requi rements o f  t h e  TS. Compliance w i t h  Specia l  Operat ions 
LCOs i s  o p t i o n a l .  A spec ia l  ope ra t i on  may be performed 
e i t h e r  under t h e  p r o v i s i o n s  o f  t h e  app rop r i a te  Specia l  
Operat ions LC0 o r  under t h e  o t h e r  a p p l i c a b l e  TS 
requi rements.  I f  i t  i s  des i red  t o  per fo rm t h e  spec ia l  
ope ra t i on  under t h e  p r o v i s i o n s  o f  t h e  Specia l  Operat ions 
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LCO, t h e  requi rements o f  t h e  Specia l  Operat ions LC0 s h a l l  be 
f o l l owed .  When a Speci a1 Operat ions LC0 r e q u i r e s  another  
LC0 t o  be met, o n l y  t h e  requi rements o f  t h e  LC0 statement 
a re  r e q u i r e d  t o  be met regard less  o f  t h a t  LCO's 
A p p l i c a b i l i t y  ( i . e . ,  should t h e  requi rements o f  t h i s  o t h e r  
LC0 n o t  be met, t h e  ACTIONS o f  t h e  Spec ia l  Operat ions LC0 
apply, n o t  t h e  ACTIONS o f  t h e  o t h e r  LCO). However, t h e r e  
a r e  ins tances  where t h e  Specia l  Operat ions LC0 ACTIONS may 
d i r e c t  t h e  o t h e r  LCOs' ACTIONS be met. The Su rve i l l ances  o f  
t h e  o t h e r  LC0 a re  n o t  r e q u i r e d  t o  be met, un less s p e c i f i e d  
i n  t h e  Specia l  Operat ions LCO. I f  c o n d i t i o n s  e x i s t  such 
t h a t  t h e  A p p l i c a b i l i t y  o f  any o t h e r  LC0 i s  met, a l l  t h e  
o t h e r  LCO's requi rements (ACTIONS and SRs) a re  r e q u i r e d  t o  
be met concur ren t  w i t h  t h e  requi rements o f  t h e  Spec ia l  
Operat ions LCO. 

-- -- -  

SURVEILLANCE SR 3.0.1 through SR 3.0.4 e s t a b l i s h  t h e  genera l  requi rements 
REQUIREMENTS a p p l i c a b l e  t o  a l l  S p e c i f i c a t i o n s  and app ly  a t  a l l  t imes,  

unless o therw ise  s ta ted .  

SR 3.0.1 es tab l i shes  t h e  requi rement  t h a t  SRs must be met 
d u r i n g  t h e  MODES o r  o t h e r  s p e c i f i e d  c o n d i t i o n s  i n  t h e  
A p p l i c a b i l i t y  f o r  which t h e  requi rements o f  t h e  LC0 apply ,  
un less o therw ise  s p e c i f i e d  i n  t h e  i n d i v i d u a l  SRs. Th i s  
S p e c i f i c a t i o n  i s  t o  ensure t h a t  Su rve i l l ances  a re  performed 
t o  v e r i f y  t h e  OPERABILITY o f  systems and components, and 
t h a t  v a r i a b l e s  a re  w i t h i n  s p e c i f i e d  l i m i t s .  F a i l u r e  t o  meet 
a S u r v e i l l a n c e  w i t h i n  t h e  s p e c i f i e d  Frequency, i n  accordance 
w i t h  SR 3.0.2, c o n s t i t u t e s  a f a i l u r e  t o  meet an LCO. 

Systems and components are assumed t o  be OPERABLE when t h e  
assoc ia ted  SRs have been met. Noth ing  i n  t h i s  
S p e c i f i c a t i o n ,  however, i s  t o  be construed as i m p l y i n g  t h a t  
systems o r  components a re  OPERABLE when: 

a. The systems o r  components a re  known t o  be inoperab le ,  
a l though s t i l l  meeting t h e  SRs; o r  

(cont inued)  
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LCOs and SRs 
B 3.0 

BASES 

SURVEILLANCE SR 3.0.1 (cont inued)  
REQUIREMENTS 

b. The requi rements o f  t h e  Su rve i l l ance (s )  a r e  known t o  
be n o t  met between r e q u i r e d  S u r v e i l l a n c e  performances. 

Su rve i l l ances  do n o t  have t o  be performed when t h e  u n i t  i s  
i n  a  MODE o r  o t h e r  s p e c i f i e d  c o n d i t i o n  f o r  which t h e  
requi rements o f  t h e  assoc ia ted  LC0 a r e  n o t  app l i cab le ,  
un less  o therw ise  s p e c i f i e d .  The SRs assoc ia ted  w i t h  a  
Specia l  Operat ions LC0 are o n l y  a p p l i c a b l e  when t h e  Specia l  
Operat ions LC0 i s  used as an a l l owab le  except ion  t o  t h e  
requi rements o f  a  S p e c i f i c a t i o n .  

Survei  11 ances, i n c l u d i n g  Survei  11 ances invoked by Required 
Act ions,  do n o t  have t o  be performed on inoperab le  equipment 
because t h e  ACTIONS d e f i n e  t h e  remedia l  measures t h a t  apply .  
Su rve i l l ances  have t o  be met and performed i n  accordance 
w i t h  SR 3.0.2, p r i o r  t o  r e t u r n i n g  equipment t o  OPERABLE 
s ta tus .  

Upon complet ion o f  maintenance, app rop r i a te  pos t  maintenance 
t e s t i n g  i s  r e q u i r e d  t o  dec la re  equipment OPERABLE. Th i s  
i nc l udes  ensur ing  a p p l i c a b l e  Su rve i l l ances  a r e  n o t  f a i l e d  
and t h e i r  most r ecen t  performance i s  i n  accordance w i t h  
SR 3.0.2. Post maintenance t e s t i n g  may n o t  be p o s s i b l e  i n  
t h e  c u r r e n t  MODE o r  o t h e r  s p e c i f i e d  c o n d i t i o n s  i n  t h e  
A p p l i c a b i l i t y  due t o  t h e  necessary u n i t  parameters n o t  
hav ing  been es tab l i shed.  I n  these s i t u a t i o n s ,  t h e  equipment 
may be considered OPERABLE prov ided  t e s t i n g  has been 
s a t i s f a c t o r i l y  completed t o  t h e  e x t e n t  p o s s i b l e  and t h e  
equipment i s  n o t  o therw ise  be l i eved  t o  be incapab le  o f  
per fo rming  i t s  f u n c t i o n .  Th i s  w i l l  a l l o w  ope ra t i on  t o  
proceed t o  a  MODE o r  o t h e r  s p e c i f i e d  c o n d i t i o n  where o t h e r  
necessary pos t  maintenance t e s t s  can be completed. Some 
examples o f  t h i s  process are:  

a. Cont ro l  r o d  d r i v e  maintenance d u r i n g  r e f u e l i n g  t h a t  
r e q u i r e s  scram t e s t i n g  a t  > r5.51 MPaG.] However, i f  
o t h e r  app rop r i a te  t e s t i n g  i s  s a t i s f a c t o r i l y  completed 
and t h e  scram t ime  t e s t i n g  o f  SR 3.1.3.4 i s  s a t i s f i e d ,  
t h e  c o n t r o l  r o d  can be considered OPERABLE. Th i s  
a l l ows  s t a r t u p  t o  proceed t o  reach [5 .51  MPaG] t o  
per fo rm o t h e r  necessary t e s t i n g .  

(cont inued)  
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LCOs and SRs 
B 3.0 

BASES 

SURVEILLANCE SR 3.0.1 (cont inued)  
REOUIREMENTS 

b. High pressure core  f l o o d e r  (HPCF) maintenance d u r i n g  
shutdown t h a t  r equ i res  system f u n c t i o n a l  t e s t s  a t  a  
s p e c i f i e d  pressure. Provided o t h e r  app rop r i a te  
t e s t i n g  i s  s a t i s f a c t o r i l y  completed, s t a r t u p  can 
proceed w i t h  HPCF considered OPERABLE. Th i s  a l l ows  
ope ra t i on  t o  reach t h e  s p e c i f i e d  p ressure  t o  complete 
t h e  necessary pos t  maintenance t e s t i n g .  

SR 3.0.2 es tab l i shes  t h e  requi rements f o r  meet ing t h e  
s p e c i f i e d  Frequency f o r  Survei 11 ances and any Required 
Ac t i on  w i t h  a  Completion Time t h a t  r e q u i r e s  t h e  p e r i o d i c  
performance o f  t h e  Required Ac t i on  on a  "once p e r  ..." 
i n t e r v a l .  

SR 3.0.2 permi ts  a  25% ex tens ion  o f  t h e  i n t e r v a l  s p e c i f i e d  
i n  t h e  Frequency. Th is  ex tens ion  f a c i l i t a t e s  Su rve i l l ance  
schedul ing and considers p l a n t  ope ra t i ng  c o n d i t i o n s  t h a t  may 
n o t  be s u i t a b l e  f o r  conduct ing t h e  Su rve i l l ance  
(e.g., t r a n s i e n t  cond i t i ons  o r  o t h e r  ongoing Su rve i l l ance  o r  
maintenance a c t i v i t i e s ) .  

The 25% ex tens ion  does n o t  s i g n i f i c a n t l y  degrade t h e  
re1  i a b i l  i t y  t h a t  r e s u l t s  f rom per fo rming  t h e  Su rve i l l ance  a t  
i t s  s p e c i f i e d  Frequency. Th is  i s  based on t h e  r e c o g n i t i o n  
t h a t  t h e  most probable r e s u l t  o f  any p a r t i c u l a r  Su rve i l l ance  
being performed i s  t h e  v e r i f i c a t i o n  o f  conformance w i t h  t h e  
SRs. The except ions t o  SR 3.0.2 a re  those Su rve i l l ances  f o r  
which t h e  25% ex tens ion  o f  t h e  i n t e r v a l  s p e c i f i e d  i n  t h e  
Frequency does n o t  apply. These except ions a re  s t a t e d  i n  
t h e  i n d i v i d u a l  Spec i f i ca t i ons .  An example o f  where SR 3.0.2 
does n o t  apply  i s  a  Su rve i l l ance  w i t h  a  Frequency o f  " i n  
accordance w i t h  10 CFR 50, Appendix J, as mod i f i ed  by 
approved exemptions." The requi rements o f  r e g u l a t i o n s  take  
precedence over  t h e  TS. The TS cannot i n  and o f  themselves 
extend a  t e s t  i n t e r v a l  spec i f i ed  i n  t h e  r e g u l a t i o n s .  
Therefore, t he re  i s  a  Note i n  t h e  Frequency s t a t i n g ,  
"SR 3.0.2 i s  n o t  app l i cab le . "  

As s ta ted  i n  SR 3.0.2, t h e  25% ex tens ion  a l s o  does n o t  app ly  
t o  t h e  i n i t i a l  p o r t i o n  o f  a  p e r i o d i c  Complet ion Time t h a t  

(cont inued)  
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LCOs and SRs 
B 3.0 

BASES 

SURVEILLANCE SR 3.0.2 (cont inued)  
REQUIREMENTS 

r e q u i r e s  performance on a  "once p e r  ..." basis .  The 25% 
ex tens ion  app l i es  t o  each performance a f t e r  t h e  i n i t i a l  
performance. The i n i  t i a1 performance o f  t h e  Required 
Act ion,  whether i t  i s  a  p a r t i c u l a r  S u r v e i l l a n c e  o r  some 
o t h e r  remedia l  ac t ion ,  i s  considered a  s i n g l e  a c t i o n  w i t h  a  
s i n g l e  Completion Time. One reason f o r  n o t  a l l o w i n g  t h e  25% 
ex tens ion  t o  t h i s  Complet ion Time i s  t h a t  such an a c t i o n  
u s u a l l y  v e r i f i e s  t h a t  no l o s s  o f  f u n c t i o n  has occurred by 
checking t h e  s t a t u s  o f  redundant o r  d i v e r s e  components o r  
accomplishes t h e  f u n c t i o n  o f  t h e  inoperab le  equipment i n  an 
a l t e r n a t i v e  manner. 

The p r o v i s i o n s  o f  SR 3.0.2 a r e  n o t  in tended t o  be used 
repea ted l y  merely  as an ope ra t i ona l  convenience t o  extend 
Su rve i l l ance  i n t e r v a l s  ( o the r  than  those c o n s i s t e n t  w i t h  
r e f u e l i n g  i n t e r v a l s )  o r  p e r i o d i c  Complet ion Time i n t e r v a l s  
beyond those s p e c i f i e d  . 

SR 3.0.3 

SR 3.0.3 es tab l i shes  t h e  f l e x i b i l i t y  t o  d e f e r  d e c l a r i n g  
a f f e c t e d  equipment inoperab le  o r  an a f f e c t e d  v a r i a b l e  
ou t s i de  t h e  s p e c i f i e d  l i m i t s  when a  S u r v e i l l a n c e  has n o t  
been completed w i t h i n  t h e  s p e c i f i e d  Frequency. A de lay  
p e r i o d  o f  up t o  24 hours o r  up t o  t h e  l i m i t  o f  t h e  s p e c i f i e d  
Frequency, whichever i s  less ,  app l i es  f rom t h e  p o i n t  i n  t ime 
t h a t  i t  i s  d iscovered t h a t  t h e  Su rve i l l ance  has n o t  been 
performed i n  accordance w i t h  SR 3.0.2, and n o t  a t  t h e  t ime  
t h a t  t h e  s p e c i f i e d  Frequency was n o t  met. Th i s  de lay  p e r i o d  
p rov ides  adequate t ime t o  complete Su rve i l l ances  t h a t  have 
been missed. Th is  de lay  p e r i o d  permi ts  t h e  complet ion o f  a  
Su rve i l  1  ance be fo re  complying w i t h  Required Ac t i ons  o r  o t h e r  
remedial  measures t h a t  m igh t  p rec lude  complet ion o f  t h e  
Survei  11 ance. 

The bas i s  f o r  t h i s  de lay  p e r i o d  i nc l udes  cons ide ra t i on  o f  
u n i t  cond i t i ons ,  adequate p lanning,  a v a i l a b i l i t y  o f  
personnel,  t h e  t ime  r e q u i r e d  t o  per fo rm t h e  Su rve i l l ance ,  
t h e  s a f e t y  s i g n i f i c a n c e  o f  t h e  de lay  i n  complet ing t h e  
requ i red  Su rve i l  1  ance, and t h e  r e c o g n i t i o n  t h a t  t h e  most 
probable r e s u l t  o f  any p a r t i c u l a r  Su rve i l l ance  be ing  

(cont inued)  
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LCOs and SRs 
B  3.0 

BASES 

SURVEILLANCE SR 3.0J (cont inued)  
REQUIREMENTS 

performed i s  t h e  v e r i f i c a t i o n  o f  conformance w i t h  t h e  
requirements. 

When a  Su rve i l l ance  w i t h  a  Frequency based n o t  on t ime  
i n t e r v a l s ,  b u t  upon s p e c i f i e d  u n i t  c o n d i t i o n s  o r  ope ra t i ona l  
s i t u a t i o n s ,  i s  d iscovered n o t  t o  have been performed when 
spec i f i ed ,  SR 3.0.3 a l lows t h e  f u l l  de lay  p e r i o d  o f  24 hours 
t o  per fo rm t h e  Su rve i l l ance .  SR 3.0.3 a l s o  p rov ides  a  t ime  
1  i m i t  f o r  complet ion o f  Su rve i l l ances  t h a t  become a p p l i c a b l e  
as a  consequence o f  MODE changes imposed by Required 
Ac t ions .  

F a i l u r e  t o  comply w i t h  s p e c i f i e d  Frequencies f o r  SRs i s  
expected t o  be an i n f r e q u e n t  occurrence. Use o f  t h e  de lay  
p e r i o d  es tab l i shed  by SR 3.0.3 i s  a  f l e x i b i l i t y  which i s  n o t  
in tended t o  be used as an ope ra t i ona l  convenience t o  extend 
Survei  11 ance i n t e r v a l  s  . 
I f  a  Su rve i l l ance  i s  no t  completed w i t h i n  t h e  a l lowed de lay  
per iod ,  then  t h e  equipment i s  considered inoperab le  o r  t h e  
v a r i a b l e  then  i s  considered ou t s i de  t h e  s p e c i f i e d  l i m i t s  and 
t h e  Completion Times o f  t h e  Required Ac t ions  f o r  t h e  
a p p l i c a b l e  LC0 Cond i t ions  begin immediate ly  upon e x p i r a t i o n  
o f  t h e  de lay  pe r i od .  I f  a  S u r v e i l l a n c e  i s  f a i l e d  w i t h i n  t h e  
de lay  per iod ,  then  t h e  equipment i s  inoperable,  o r  t h e  
v a r i a b l e  i s  ou t s i de  t h e  s p e c i f i e d  1  i m i t s  and t h e  Completion 
Times o f  t h e  Required Ac t ions  f o r  t h e  a p p l i c a b l e  Cond i t ions  
begin immediate ly  upon t h e  f a i l u r e  o f  t h e  Su rve i l l ance .  

Completion o f  t h e  Su rve i l l ance  w i t h i n  t h e  de lay  p e r i o d  
a l lowed by t h i s  S p e c i f i c a t i o n ,  o r  w i t h i n  t h e  Complet ion Time 
o f  t h e  ACTIONS, res to res  compliance w i t h  SR 3.0.1. 

SR 3.0.4 es tab l i shes  t h e  requi rement  t h a t  a l l  a p p l i c a b l e  SRs 
must be met be fo re  e n t r y  i n t o  a  MODE o r  o t h e r  s p e c i f i e d  
c o n d i t i o n  i n  t h e  A p p l i c a b i l i t y .  

Th is  S p e c i f i c a t i o n  ensures t h a t  system and component 
OPERABILITY requirements and v a r i a b l e  l i m i t s  a re  met be fo re  

(cont inued)  
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LCOs and SRs 
B 3.0  

BASES 

SURVEILLANCE SR 3 .0 .4  (cont inued)  
REQUIREMENTS 

e n t r y  i n t o  MODES o r  o the r  s p e c i f i e d  c o n d i t i o n s  i n  t h e  
A p p l i c a b i l i t y  f o r  which these systems and components ensure 
sa fe  ope ra t i on  o f  t h e  u n i t .  Th i s  S p e c i f i c a t i o n  a p p l i e s  t o  
changes i n  MODES o r  o t h e r  s p e c i f i e d  cond i t i ons  i n  t h e  
A p p l i c a b i l i t y  associated w i t h  u n i t  shutdown as w e l l  as 
s t a r t u p .  

The p rov i s i ons  o f  SR 3 .0 .4  s h a l l  n o t  p revent  changes i n  
MODES o r  o the r  s p e c i f i e d  cond i t i ons  i n  t h e  A p p l i c a b i l i t y  
t h a t  a re  r e q u i r e d  t o  comply w i t h  ACTIONS. 

The p r e c i s e  requirements f o r  performance o f  SRs are  
s p e c i f i e d  such t h a t  except ions t o  SR 3 . 0 . 4  are  n o t  
necessary. The s p e c i f i c  t ime frames and cond i t i ons  
necessary f o r  meeting t h e  SRs are  s p e c i f i e d  i n  t h e  
Frequency, i n  t h e  Surve i l lance ,  o r  both.  Th i s  a l l ows  
performance o f  Su rve i l l ances  when t h e  p r e r e q u i s i t e  
condi t i o n ( s )  s p e c i f i e d  i n  a  S u r v e i l  1  ance procedure r e q u i r e  
e n t r y  i n t o  t h e  MODE o r  o t h e r  s p e c i f i e d  c o n d i t i o n  i n  t h e  
A p p l i c a b i l i t y  o f  t h e  associated LC0 p r i o r  t o  t h e  performance 
o r  complet ion o f  a  Su rve i l l ance .  A Su rve i l l ance  t h a t  cou ld  
n o t  be performed u n t i l  a f t e r  e n t e r i n g  t h e  LC0 A p p l i c a b i l i t y  
would have i t s  Frequency s p e c i f i e d  such t h a t  i t  i s  n o t  "due" 
u n t i l  t h e  s p e c i f i c  cond i t i ons  needed are  met. A l t e r n a t e l y ,  
t h e  Su rve i l l ance  may be s ta ted  i n  t h e  form o f  a  Note as n o t  
r equ i red  ( t o  be met o r  performed) u n t i l  a  p a r t i c u l a r  event, 
cond i t i on ,  o r  t ime has been reached. Fu r the r  d i scuss ion  o f  
t h e  s p e c i f i c  formats o f  SRs' annota t ion  i s  found i n  
Sec t ion  1.4,  Frequency. 
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SDM 
B 3.1.1 

B 3.1 REACTIVITY CONTROL SYSTEMS 

B 3.1.1 SHUTDOWN MARGIN (SDM) 

BASES 

BACKGROUND SDM requirements are specified to ensure: 

a. The reactor can be made subcritical from all operating 
conditions and transients and Design Basis Events; 

b. The reactivity transients associated with postulated 
accident conditions are controllable within acceptable 
limits; and 

c. The reactor will be maintained sufficiently 
subcri tical to preclude inadvertent criticality in the 
shutdown condition. 

These requirements are satisfied by the control rods, as 
described in GDC 26 (Ref. l ) ,  which can compensate for the 
reactivity effects of the fuel and water temperature changes 
experienced during a1 1 operating conditions. 

APPLICABLE The control rod removal error during refueling event 
SAFETY ANALYSES analysis (Ref. 2) assumes the core is subcritical with the 

highest worth control rod withdrawn. The analysis of this 
reactivity insertion event assumes the refueling interlocks 
are OPERABLE when the reactor is in the refueling mode of 
operation. These interlocks prevent the withdrawal of more 
than one control rod, or control rod pair, from the core 
during refueling. (Special consideration and requirements 
for multiple control rod withdrawal during refueling are 
covered in Special Operations LC0 3.10.6, "Mu1 tiple Control 
Rod Withdrawal -Refueling. " )  The analysis assumes this 
condition is acceptable since the core will be shut down 
with the highest worth control rod or rod pair withdrawn, if 
adequate SDM has been demonstrated. 

Prevention or mitigation of reactivity insertion events is 
necessary to limit energy deposition in the fuel to prevent 
significant fuel damage, which could result in undue release 
of radioactivity. Adequate SDM ensures inadvertent 
critical ities will not cause significant fuel damage. 

(continued) 
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SDM 
B 3.1.1 

BASES 

APPLICABLE 
SAFETY ANALYSES 

(continued) SDM satisfies Criterion 2 of the NRC Policy Statement. 

LC0 The specified SDM limit accounts for the uncertainty in the 
demonstration of SDM by testing. Separate SDM limits are 
provided for testing where the highest worth control rod or 
rod pair is determined analytically or by measurement. This 
is due to the reduced uncertainty in the SDM test when the 
highest worth control rod or rod pair is determined by 
measurement. When SDM is demonstrated by calculations not 
associated with a test (i.e., to confirm SDM during the fuel 
loading sequence), additional margin is included to account 
for uncertainties in the calculation. To ensure adequate 
SDM during the design process, a design margin is included 
to account for uncertainties in the design calculations 
(Ref. 3). 

APPLICABILITY In MODES 1 and 2, SDM must be provided because 
subcriticality with the highest worth control rod or rod 
pair withdrawn is assumed in the analysis (Ref. 4). In 
MODES 3 and 4, SDM is required to ensure the reactor will be 
held subcritical with margin for a single withdrawn control 
rod or rod pair. SDM is required in MODE 5 to prevent an 
inadvertent criticality during the withdrawal of a single 
control rod from a core cell containing one or more fuel 
assemblies or of a control rod pair from loaded core cells 
during scram time testing. 

ACTIONS 

With SDM not within the limits of the LC0 in MODE 1 or 2, 
SDM must be restored within 6 hours. Failure to meet the 
specified SDM may be caused by a control rod that cannot be 
inserted. The 6 hour Completion time is acceptable, 
considering that the reactor can still be shut down, 
assuming no additional failures of control rods to insert, 
and the low probability of an event occurring during this 
interval . 

(continued) 
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SDM 
B 3.1.1 

BASES 

ACTIONS B.1 
(cont inued)  

I f  t h e  SDM cannot be res to red ,  t h e  p l a n t  must be brought  t o  
MODE 3 w i t h i n  12 hours, t o  prevent  t h e  p o t e n t i a l  f o r  Fu r the r  
reduc t ions  i n  a v a i l a b l e  SDM (e.g., a d d i t i o n a l  s tuck  c o n t r o l  
rods) .  The a l lowed Completion Time o f  12 hours i s  
reasonable, based on ope ra t i ng  experience, t o  reach  MODE 3 
f rom f u l l  power cond i t i ons  i n  an o r d e r l y  manner and w i t h o u t  
cha l l eng ing  p l a n t  systems. 

Wi th SDM n o t  w i t h i n  l i m i t s  i n  MODE 3, t h e  opera to r  must 
immediately i n i t i a t e  a c t i o n  t o  f u l l y  i n s e r t  a l l  i n s e r t a b l e  
c o n t r o l  rods.  Ac t i on  must con t inue  u n t i l  a l l  i n s e r t a b l e  
c o n t r o l  rods a re  f u l l y  inser ted .  Th is  a c t i o n  r e s u l t s  i n  t h e  
l e a s t  r e a c t i v e  c o n d i t i o n  f o r  t h e  core. 

p.1. 0.2. D.3. and 0.4 

With SDM n o t  w i t h i n  l i m i t s  i n  MODE 4, t h e  opera to r  must 
immediately i n i t i a t e  a c t i o n  t o  f u l l y  i n s e r t  a l l  i n s e r t a b l e  
c o n t r o l  rods. Th i s  a c t i o n  r e s u l t s  i n  t h e  l e a s t  r e a c t i v e  
c o n d i t i o n  f o r  t h e  core. Ac t ions  must a l s o  be i n i t i a t e d  
w i t h i n  1 hour t o  p rov ide  means f o r  c o n t r o l  o f  p o t e n t i a l  
r a d i o a c t i v e  re1  eases. Th is  inc ludes  ensur ing  secondary 
containment (LC0 3.6.4.1, "Secondary Containment") i s  
OPERABLE; a t  l e a s t  one Standby Gas Treatment (SGT) subsystem 
(LC0 3.6.4.3, "Standby Gas Treatment (SGT) System") i s  
OPERABLE; and a t  l e a s t  one secondary containment i s o l a t i o n  
va l ve  (LC0 3.6.4.2, "Secondary Containment I s o l a t i o n  Valves 
(SCIVs) " )  and associated i ns t rumen ta t i on  (LC0 3.3.1.4, "ESF 
Ac tua t i on  Ins t rumenta t ion" )  a re  OPERABLE i n  each associated 
pene t ra t i on  f l o w  pa th  no t  i s o l a t e d .  Th i s  may be performed 
as an a d m i n i s t r a t i v e  check, by examining l o g s  o r  o t h e r  
in fo rmat ion ,  t o  determine i f  t h e  components a re  o u t  o f  
se rv i ce  f o r  maintenance o r  o the r  reasons. I t  i s  n o t  
necessary t o  per form t h e  SRs needed t o  demonstrate t h e  
OPERABILITY o f  t h e  components. If, however, any r e q u i r e d  
component i s  inoperable,  then i t  must be r e s t o r e d  t o  
OPERABLE s ta tus .  I n  t h i s  case, SRs may need t o  be performed 
t o  r e s t o r e  t h e  component t o  OPERABLE s ta tus .  Ac t i ons  must 
con t inue  u n t i l  a l l  r equ i red  components a re  OPERABLE. 

(cont inued)  
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SDM 
B 3.1.1 

BASES 

ACTIONS 
(cont inued)  E.1, E.2. E.3. E.4. and E.5 

Wi th SDM n o t  w i t h i n  l i m i t s  i n  MODE 5, t h e  ope ra to r  must 
immediate ly  suspend CORE ALTERATIONS t h a t  cou ld  reduce SDM, 
e.g., i n s e r t i o n  o f  f u e l  i n  t h e  core  o r  t h e  wi thdrawal  o f  
c o n t r o l  rods.  Suspension o f  these a c t i v i t i e s  s h a l l  n o t  
p rec lude  complet ion o f  movement o f  a  component t o  a  sa fe  
c o n d i t i o n .  I n s e r t i n g  c o n t r o l  rods  o r  removing f u e l  f rom t h e  
core  w i l l  reduce t h e  t o t a l  r e a c t i v i t y  and are  t h e r e f o r e  
excluded f rom t h e  suspended ac t ions .  

Ac t i on  must a l so  be immediate ly  i n i t i a t e d  t o  f u l l y  i n s e r t  
a l l  i n s e r t a b l e  c o n t r o l  rods i n  core c e l l s  c o n t a i n i n g  one o r  
more f u e l  assemblies. Ac t i on  must con t inue  u n t i l  a l l  
i n s e r t a b l e  c o n t r o l  rods i n  core c e l l s  c o n t a i n i n g  one o r  more 
f u e l  assemblies have been f u l l y  i nse r ted .  Cont ro l  rods  i n  
core  c e l l s  con ta in i ng  no f u e l  assemblies do n o t  a f f e c t  t h e  
r e a c t i v i t y  o f  t h e  core  and t h e r e f o r e  do n o t  have t o  be 
i nse r ted .  

Ac t i on  must a l s o  be i n i t i a t e d  w i t h i n  1  hour t o  p rov ide  means 
f o r  c o n t r o l  o f  p o t e n t i a l  r a d i o a c t i v e  re leases .  Th i s  
i nc l udes  ensur ing  secondary containment (LC0 3.6.4.1) i s  
OPERABLE; a t  l e a s t  one SGT subsystem (LC0 3.6.4.3) i s  
OPERABLE; and a t  l e a s t  one secondary containment i s o l a t i o n  
va l ve  (LC0 3.6.4.2) and associated i ns t rumen ta t i on  
(LC0 3.3.1.4) a re  OPERABLE i n  each assoc ia ted  p e n e t r a t i o n  
f l o w  pa th  n o t  i s o l a t e d .  Th i s  may be performed as an 
a d m i n i s t r a t i v e  check, by examining l o g s  o r  o t h e r  
in fo rmat ion ,  t o  determine i f  t h e  components a re  o u t  o f  
se rv i ce  f o r  maintenance o r  o t h e r  reasons. It i s  n o t  
necessary t o  per form t h e  SRs needed t o  demonstrate t h e  
OPERABILITY o f  t h e  components. If, however, any r e q u i r e d  
component i s  inoperable,  then  i t  must be r e s t o r e d  t o  
OPERABLE s ta tus .  I n  t h i s  case, SRs may need t o  be performed 
t o  r e s t o r e  t h e  component t o  OPERABLE s t a t u s .  Ac t i ons  must 
con t inue  u n t i l  a l l  r equ i red  components a re  OPERABLE. 

(cont inued)  
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SDM 
B 3.1.1 

BASES 

SURVEILLANCE SR 3.1.1.1 
REQUIREMENTS 

Adequate SDM must be demonstrated t o  ensure t h e  r e a c t o r  can 
be made s u b c r i t i c a l  f rom any i n i t i a l  ope ra t i ng  c o n d i t i o n .  
Adequate SDM i s  demonstrated by t e s t i n g  be fo re  o r  d u r i n g  t h e  
f i r s t  s t a r t u p  a f t e r  f u e l  movement, c o n t r o l  r o d  rep1 acement, 
o r  s h u f f l i n g  w i t h i n  t h e  r e a c t o r  p ressure  vesse l .  Cont ro l  
r o d  replacement r e f e r s  t o  t h e  decoupl ing and removal o f  a  
c o n t r o l  r o d  f rom a  core  l o c a t i o n ,  and subsequent replacement 
w i t h  a  new c o n t r o l  r o d  o r  a  c o n t r o l  r o d  f rom another  core  
l o c a t i o n .  Since core  r e a c t i v i t y  w i l l  va ry  d u r i n g  t h e  c y c l e  
as a  f u n c t i o n  o f  f u e l  d e p l e t i o n  and po ison  burnup, t h e  
beginning o f  c y c l e  (BOC) t e s t  must a l s o  account f o r  changes 
i n  core  r e a c t i v i t y  d u r i n g  t h e  cyc l e .  Therefore,  t o  o b t a i n  
t h e  SDM, t h e  i n i t i a l  measured va lue  must be inc reased by  an 
adder, "R",  which i s  t h e  d i f f e r e n c e  between t h e  c a l c u l a t e d  
va lue  o f  maximum core  r e a c t i v i t y  du r i ng  t he  o p e r a t i n g  c y c l e  
and t h e  c a l c u l a t e d  BOC core  r e a c t i v i t y .  I f  t h e  va lue  o f  R  
i s  nega t i ve  ( i  .e., BOC i s  t h e  most r e a c t i v e  p o i n t  i n  t h e  
cyc l e ) ,  no c o r r e c t i o n  t o  t h e  BOC measured va lue  i s  r e q u i r e d  
(Ref. 4) .  For t h e  SDM demonstrat ions t h a t  r e l y  s o l e l y  on 
c a l c u l a t i o n ,  a d d i t i o n a l  margin (0.10% Ak/k) must be added t o  
t h e  SDM l i m i t  o f  0.28% Ak/k t o  account f o r  u n c e r t a i n t i e s  i n  
t h e  c a l c u l a t i o n  o f  t h e  h i ghes t  wor th  c o n t r o l  r o d  o r  c o n t r o l  
r o d  p a i r .  

The SDM may be demonstrated d u r i n g  an i n  sequence c o n t r o l  
r od  p a i r  wi thdrawal ,  i n  which t h e  h i ghes t  wor th  c o n t r o l  r o d  
p a i r  i s  a n a l y t i c a l l y  determined, o r  d u r i n g  l o c a l  c r i t i c a l s ,  
where t h e  h i ghes t  wo r th  c o n t r o l  r o d  p a i r  i s  determined by 
t e s t i n g .  Local c r i t i c a l  t e s t s  r e q u i r e  t h e  wi thdrawal  o f  ou t  
o f  sequence c o n t r o l  rods.  Th i s  t e s t i n g  would t h e r e f o r e  
r e q u i r e  bypassing o f  t h e  Rod Worth M in im i ze r  t o  a l l o w  t h e  
ou t  o f  sequence wi thdrawal ,  and t h e r e f o r e  a d d i t i o n a l  
requi rements must be met (see LC0 3.10.7, "Cont ro l  Rod 
Tes t i ng  - Opera t ing" ) .  

The Frequency o f  4  hours a f t e r  reach ing  c r i t i c a l i t y  i s  
a l lowed t o  p rov i de  a  reasonable amount o f  t ime  t o  perform 
t h e  r e q u i r e d  c a l c u l a t i o n s  and app rop r i a te  v e r i f i c a t i o n .  

Dur ing  MODE 5, adequate SDM i s  a l s o  r e q u i r e d  t o  ensure t h e  
r e a c t o r  does no t  reach c r i t i c a l i t y  d u r i n g  c o n t r o l  r o d  
w i thdrawa ls .  An e v a l u a t i o n  o f  each i n  vessel f u e l  movement 
d u r i n g  f u e l  l o a d i n g  ( i n c l u d i n g  s h u f f l i n g  f u e l  w i t h i n  t h e  
core )  i s  r equ i r ed  t o  ensure adequate SDM i s  ma in ta ined  

(cont inued)  
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SDM 
B 3.1.1 

BASES 

SURVEILLANCE SR 3.1.1.1 (cont inued)  
REQUIREMENTS 

d u r i n g  r e f u e l  ing.  Th i s  eva lua t i on  ensures t h e  
i n t e rmed ia te  l oad ing  p a t t e r n s  a re  bounded by t h e  safetv 
analyses f o r  t h e  f i i a i  co re  l oad ing  pattern-.  For  example, 
bounding analyses t h a t  demonstrate adequate SDM f o r  t h e  most 
r e a c t i v e  c o n f i g u r a t i o n s  d u r i n g  t h e  r e f u e l i n g  may be 
performed t o  demonstrate a c c e p t a b i l i t y  o f  t h e  e n t i r e  f u e l  
movement sequence. These bounding analyses i n c l u d e  
a d d i t i o n a l  margins t o  t h e  SDM l i m i t  o t  account f o r  t h e  
assoc ia ted  u n c e r t a i n t i e s .  S p i r a l  o f f l o a d  o r  r e l o a d  
sequences i n h e r e n t l y  s a t i s f y  t h e  SR, p rov ided  t h e  f u e l  
assemblies a re  re loaded i n  t h e  same c o n f i g u r a t i o n  analyzed 
f o r  t h e  new cyc le .  Removing f u e l  f rom t h e  core  w i l l  always 
r e s u l t  i n  an inc rease  i n  SDM. 

REFERENCES 1. 10 CFR 50, Appendix A, GDC 26. 

2. DCD T i e r  2, Sec t ion  15.4.1. 

3.  DCD T i e r  2, Sec t ion  4.3.2. 

4. NDE-24011-P-A-9, "GE Standard A p p l i c a t i o n  f o r  Reactor 
Fuel,"  Sec t ion  3.2.4.1, Sept. 1988. 
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Reactivity Anomalies 
B 3.1.2 

B 3.1 REACTIVITY CONTROL SYSTEMS 

B 3.1.2 Reactivity Anomalies 

BASES 

BACKGROUND In accordance with GDC 26, GDC 28, and GDC 29 (Ref. l), 
reactivity shall be controllable such that subcritical ity is 
maintained under cold conditions and acceptable fuel design 
limits are not exceeded during normal operation and 
anticipated operational occurrences. Reactivity anomaly is 
used as a measure of the predicted versus measured core 
reactivity during power operation. The continual 
confirmation of core reactivity is necessary to ensure that 
the Design Basis Accident (OBA) and transient safety 
analyses remain valid. A large reactivity anomaly could be 
the result of unanticipated changes in fuel reactivity, 
control rod worth, or operation at conditions not consistent 
with those assumed in the predictions of core reactivity, 
and could potentially result in a loss of SDM or violation 
of acceptable fuel design 1 imi ts. Comparing predicted 
versus measured core reactivity validates the nuclear 
methods used in the safety analysis and supports the SDM 
demonstrations (LC0 3.1.1, "SHUTDOWN MARGIN (SDM)") in 
ensuring the reactor can be brought safely to cold, 
subcritical conditions. 

When the reactor core is critical or in normal power 
operation, a reactivity balance exists and the net 
reactivity is zero. A comparison of predicted and measured 
reactivity is convenient under such a balance, since 
parameters are being maintained relatively stable under 
steady state power conditions. The positive reactivity 
inherent in the core design is balanced by the negative 
reactivity of the control components, thermal feedback, 
neutron leakage, and materials in the core that absorb 
neutrons, such as burnable absorbers, producing zero net 
reactivity. 

In order to achieve the required fuel cycle energy output, 
the uranium enrichment in the new fuel loading and the fuel 
loaded in the previous cycles provide excess positive 
reactivity beyond that required to sustain steady state 
operation at the beginning of cycle (BOC). When the reactor 
is critical at RTP and operating moderator temperature, the 
excess positive reactivity is compensated by burnable 

(continued) 
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R e a c t i v i t y  Anomalies 
B  3.1.2 

BASES 

BACKGROUND absorbers ( i f  any), c o n t r o l  rods, and whatever neu t ron  
(cont inued)  poisons (main ly  xenon and samarium) a re  p resent  i n  t h e  f u e l .  

The p red i c ted  core r e a c t i v i t y ,  as represented by k  e f f e c t i v e  
(k,,,), i s  c a l c u l a t e d  by a  3D core  s imu la to r  code as a  
f u n c t i o n  o f  c y c l e  exposure. Th i s  c a l c u l a t i o n  i s  performed 
f o r  p r o j e c t e d  ope ra t i ng  s t a t e s  and c o n d i t i o n s  throughout  t h e  
cyc le .  The moni tored k,,, i s  c a l c u l a t e d  by t h e  co re  
mon i t o r i ng  system f o r  ac tua l  p l a n t  c o n d i t i o n s  and i s  then  
compared t o  t h e  p r e d i c t e d  va lue  f o r  t h e  c y c l e  exposure. 

APPLICABLE 
SAFETY ANALYSES 

Accurate p r e d i c t i o n  o f  core r e a c t i v i t y  i s  e i t h e r  an e x p l i c i t  
o r  imp1 i c i t  assumption i n  t h e  acc iden t  a n a l y s i s  eva lua t ions .  
Every acc iden t  eva lua t i on  (Ref.  2 )  i s ,  t he re fo re ,  dependent 
upon accurate eva lua t i on  o f  core  r e a c t i v i t y .  I n  p a r t i c u l a r ,  
SDM and r e a c t i v i t y  t r a n s i e n t s ,  such as c o n t r o l  r o d  
wi thdrawal  events o r  r o d  drop acc idents,  a re  ve ry  s e n s i t i v e  
t o  accurate p r e d i c t i o n  o f  core  r e a c t i v i t y .  These acc iden t  
ana l ys i s  eva lua t i ons  r e l y  on computer codes t h a t  have been 
qua1 i f i e d  aga ins t  a v a i l a b l e  t e s t  data, ope ra t i ng  p l a n t  data, 
and a n a l y t i c a l  benchmarks. Mon i t o r i ng  r e a c t i v i t y  anomaly 
p rov ides  a d d i t i o n a l  assurance t h a t  t h e  nuc lea r  methods 
p rov ide  an accurate rep resen ta t i on  o f  t h e  co re  r e a c t i v i t y .  

The comparison between measured and p r e d i c t e d  i n i t i a l  core 
r e a c t i v i t y  p rov ides  a  no rma l i za t i on  f o r  t h e  c a l c u l a t i o n a l  
models used t o  p r e d i c t  core  r e a c t i v i t y .  I f  t h e  measured and 
p r e d i c t e d  k,,, f o r  i d e n t i c a l  core  c o n d i t i o n s  a t  BOC do n o t  
reasonably agree, then  t h e  assumptions used i n  t h e  r e l o a d  
c y c l e  design ana l ys i s  o r  t h e  c a l c u l a t i o n  models used t o  
p r e d i c t  k,,, may n o t  be accurate.  I f  reasonable agreement 
between measured and p r e d i c t e d  core  r e a c t i v i t y  e x i s t s  a t  
BOC, then  t h e  p r e d i c t i o n  may be normal ized t o  t h e  measured 
value. Therea f te r ,  any s i g n i f i c a n t  d e v i a t i o n s  i n  t h e  
measured k  ,, from t h e  p r e d i c t e d  k,,, t h a t  develop d u r i n g  
f u e l  d e p l e t i o n  may be an i n d i c a t i o n  t h a t  t h e  assumptions o f  
t h e  DBA and t r a n s i e n t  analyses a re  no l onge r  v a l i d ,  o r  t h a t  
an unexpected change i n  core cond i t i ons  has occurred.  

R e a c t i v i t y  anomalies s a t i s f y  C r i t e r i o n  2 o f  t h e  NRC P o l i c y  
Statement. 

(cont inued)  
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R e a c t i v i t y  Anomalies 
B  3.1.2 

BASES (cont inued)  

LC0 The r e a c t i v i t y  anomaly l i m i t  i s  es tab l i shed  t o  ensure p l a n t  
ope ra t i on  i s  mainta ined w i t h i n  t h e  assumptions o f  t h e  s a f e t y  
analyses. Large d i f f e r e n c e s  between moni tored and p r e d i c t e d  
core  r e a c t i v i t y  may i n d i c a t e  t h a t  t h e  assumptions o f  t h e  DBA 
and t r a n s i e n t  analyses a re  no l onge r  v a l i d ,  o r  t h a t  t h e  
u n c e r t a i n t i e s  i n  t h e  Nuclear  Design Methodology a re  l a r g e r  
than  expected. A  l i m i t  on t h e  d i f f e r e n c e  between t h e  
moni tored core  k, , and t h e  p r e d i c t e d  core  k,, o f  1% Ak/k 
has been es tab l i s f ied  based on eng ineer ing  judgment. A  > 1% 
d e v i a t i o n  i n  r e a c t i v i t y  f rom t h a t  p r e d i c t e d  i s  l a r g e r  than  
expected f o r  normal ope ra t i on  and should t h e r e f o r e  be 
evaluated.  

APPLICABILITY I n  MODE 1, most o f  t h e  c o n t r o l  rods  a r e  withdrawn and steady 
s t a t e  ope ra t i on  i s  t y p i c a l l y  achieved. Under these 
cond i t i ons ,  t h e  comparison between p r e d i c t e d  and moni tored 
core  r e a c t i v i t y  p rov ides  an e f f e c t i v e  measure o f  t h e  
r e a c t i v i t y  anomaly. I n  MODE 2, c o n t r o l  rods  a r e  t y p i c a l l y  
be ing withdrawn d u r i n g  a  s ta r t up .  I n  MODES 3  and 4, a l l  
c o n t r o l  rods are f u l l y  inser ted ,  and, t he re fo re ,  t h e  r e a c t o r  
i s  i n  t h e  l e a s t  r e a c t i v e  s t a t e ,  where mon i t o r i ng  core  
r e a c t i v i t y  i s  n o t  necessary. I n  MODE 5, f u e l  l o a d i n g  
r e s u l t s  i n  a  c o n t i n u a l l y  changing core  r e a c t i v i t y .  SDM 
requi rements (LC0 3.1.1) ensure t h a t  f u e l  movements a re  
performed w i t h i n  t h e  bounds o f  t h e  s a f e t y  ana l ys i s ,  and an 
SDM demonstrat ion i s  r e q u i r e d  d u r i n g  t h e  f i r s t  s t a r t u p  
f o l l o w i n g  opera t ions  t h a t  cou ld  have a l t e r e d  core  r e a c t i v i t y  
(e.g., f u e l  movement, c o n t r o l  r o d  replacement, c o n t r o l  r o d  
s h u f f l i n g ) .  The SDM t e s t ,  r e q u i r e d  by LC0 3.1.1, p rov ides  a  
d i r e c t  comparison o f  t h e  p r e d i c t e d  and moni tored core  
r e a c t i v i t y  a t  c o l d  cond i t i ons ;  t he re fo re ,  r e a c t i v i t y  anomaly 
i s  no t  r e q u i r e d  d u r i n g  these cond i t i ons .  

ACTIONS u 
Should an anomaly develop between measured and p r e d i c t e d  
core  r e a c t i v i t y ,  t h e  core  r e a c t i v i t y  d i f f e r e n c e  must be 
r e s t o r e d  t o  w i t h i n  t h e  l i m i t  t o  ensure con t inued  ope ra t i on  
i s  w i t h i n  t h e  core  des ign  assumptions. Res to ra t i on  t o  
w i t h i n  t h e  l i m i t  cou ld  be performed by an e v a l u a t i o n  o f  t h e  
core  des ign and s a f e t y  ana l ys i s  t o  determine t h e  reason f o r  
t h e  anomaly. Th i s  eva lua t i on  norma l l y  rev iews t h e  core  

(cont inued)  
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BASES 

ACTIONS (cont inued)  

cond i t i ons  t o  determine t h e i r  cons is tency  w i t h  i n p u t  t o  
design c a l c u l a t i o n s .  Measured core  and process parameters 
a re  a l s o  normal ly  evaluated t o  determine t h a t  they  a re  
w i t h i n  t h e  bounds o f  t h e  sa fe t y  ana lys is ,  and s a f e t y  
ana l ys i s  c a l c u l  a t i o n a l  models may be reviewed t o  v e r i f y  t h a t  
they  a re  adequate f o r  r ep resen ta t i on  o f  t h e  core  cond i t i ons .  
The r e q u i r e d  Completion Time o f  72 hours i s  based on t h e  low 
p r o b a b i l i t y  o f  a  DBA d u r i n g  t h i s  per iod,  and a l l ows  
s u f f i c i e n t  t ime  t o  assess t h e  phys i ca l  c o n d i t i o n  o f  t h e  
r e a c t o r  and complete t h e  eva lua t i on  o f  t h e  core  des ign  and 
s a f e t y  ana l ys i s .  

I f  t h e  core  r e a c t i v i t y  cannot be r e s t o r e d  t o  w i t h i n  t h e  
1% Ak/k l i m i t ,  t h e  p l a n t  must be brought  t o  a  MODE i n  which 
t h e  LC0 does n o t  apply .  To achieve t h i s  s ta tus ,  t h e  p l a n t  
must be brought t o  a t  l e a s t  MODE 3  w i t h i n  12 hours. The 
a l lowed Completion Time o f  12 hours i s  reasonable, based on 
ope ra t i ng  experience, t o  reach MODE 3  f rom f u l l  power 
cond i t i ons  i n  an o r d e r l y  manner and w i t hou t  cha l l eng ing  
p l a n t  systems. 

SURVEILLANCE SR 3.1.2.1 
REOUIREMENTS 

V e r i f y i n g  t h e  r e a c t i v i t y  d i f f e r e n c e  between t h e  moni tored 
and p r e d i c t e d  core  k,,, i s  w i t h i n  t h e  l i m i t s  o f  t h e  LC0 
prov ides  f u r t h e r  assurance t h a t  p l a n t  ope ra t i on  i s  
mainta ined w i t h i n  t h e  assumptions o f  t h e  DBA and t r a n s i e n t  
analyses. The Core Mon i t o r i ng  System c a l c u l a t e s  t h e  core  
k,,, f o r  t h e  r e a c t o r  cond i t i ons  obta ined f rom p l a n t  
ins t rumenta t ion .  A  comparison o f  t h e  moni tored core  k,,, t o  
t h e  p red i c ted  core k,,, a t  t h e  same c y c l e  exposure i s  used 
t o  c a l c u l a t e  t h e  r e a c t i v i t y  d i f f e r e n c e .  The comparison i s  
r equ i red  when t h e  core  r e a c t i v i t y  has p o t e n t i a l l y  changed by 
a  s i g n i f i c a n t  amount. Th is  may occur f o l l o w i n g  a  r e f u e l i n g  
i n  which new f u e l  assemblies a re  loaded, f u e l  assemblies a re  
shuf f led w i t h i n  t h e  core, o r  c o n t r o l  rods  a re  rep laced o r  
shu f f led .  Contro l  r o d  replacement r e f e r s  t o  t h e  decoupl ing 
and removal o f  a  c o n t r o l  r od  f rom a  core  l o c a t i o n ,  and 
subsequent replacement w i t h  a  new c o n t r o l  r o d  o r  a  c o n t r o l  

(cont inued)  
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SURVEILLANCE SR 3.1.2.1 (continued) 
REQUIREMENTS 

(continued) rod from another core location. Also, core reactivity 
changes during the cycle. The 24 hour interval after 
reaching equilibrium conditions following a startup is based 
on the need for equilibrium xenon concentrations in the 
core, such that accurate comparison between the monitored 
and predicted core k,,, values can be made. For the 
purposes of this SR, the reactor is assumed to be at 
equilibrium conditions when steady state operations (no 
control rod movement or core flow changes) at > 75% RTP have 
been obtained. The 1000 MW.d/t Frequency was developed, 
considering the relatively slow change in core reactivity 
with exposure and operating experience related to variations 
in core reactivity. This comparison requires the core to be 
operating at power levels which minimize the uncertainties 
and measurement errors, in order to obtain meaningful 
results. Therefore, the comparison is only done when in 
MODE 1. 

REFERENCES 1. 10 CFR 50, Appendix A, GOC 26, GOC 28, and GDC 29. 

2. DCD Tier 2, Chapter 15. 
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Cont ro l  Rod OPERABILITY 
B 3.1.3 

B  3.1 REACTIVITY CONTROL SYSTEMS 

B 3.1.3 Cont ro l  Rod OPERABILITY 

BASES - 
BACKGROUND Cont ro l  rods  a re  components o f  t h e  Cont ro l  Rod D r i v e  (CRD) 

System, which i s  t h e  p r imary  r e a c t i v i t y  c o n t r o l  system f o r  
t h e  r e a c t o r .  I n  con junc t i on  w i t h  t h e  Reactor P r o t e c t i o n  
System, t h e  CRD System prov ides  t h e  means f o r  t h e  r e l i a b l e  
c o n t r o l  o f  r e a c t i v i t y  changes t o  ensure t h a t  under 
c o n d i t i o n s  o f  normal opera t ion ,  i n c l u d i n g  a n t i c i p a t e d  
ope ra t i ona l  occurrences, s p e c i f i e d  acceptable f u e l  des ign 
l i m i t s  a re  n o t  exceeded. I n  a d d i t i o n ,  t h e  c o n t r o l  rods  
p rov ide  t h e  c a p a b i l i t y  t o  h o l d  t h e  r e a c t o r  core  s u b c r i t i c a l  
under a l l  cond i t i ons  and t o  l i m i t  t h e  p o t e n t i a l  amount and 
r a t e  o f  r e a c t i v i t y  inc rease  caused by a  ma l f unc t i on  i n  t h e  
CRD System. The CRD System i s  designed t o  s a t i s f y  t h e  
requi rements o f  GDC 26, GDC 27, GDC 28, and GDC 29, 
(Ref .  1 ) .  

The CRD System cons i s t s  o f  205 f i n e  mot ion c o n t r o l  r o d  d r i v e  
(FMCRD) mechanisms and a  103 h y d r a u l i c  c o n t r o l  u n i t  (HCU) 
assembl i e s .  The FMCRD i s  an e lec t ro -hyd rau l  i c  ac tua ted  
mechanism t h a t  p rov ides  normal p o s i t i o n i n g  o f  t h e  c o n t r o l  
rods us ing  an e l e c t r i c  motor, and scram i n s e r t i o n  o f  t h e  
c o n t r o l  rods us ing  h y d r a u l i c  power. The h y d r a u l i c  power f o r  
scram i s  p rov ided  by h igh  pressure water  s to red  i n  t h e  
i n d i v i d u a l  HCU accumulators, each o f  which supp l i es  
s u f f i c i e n t  volume t o  scram two FMCRDs. Normal c o n t r o l  r o d  
p o s i t i o n i n g  i s  performed us ing  a  b a l l - n u t  and r o t a t i n g  b a l l -  
screw arrangement d r i v e n  by an e l e c t r i c  s tepp ing  motor. A  
ho l l ow  p i s ton ,  which i s  coupled a t  t h e  upper end t o  t h e  
c o n t r o l  rod, r e s t s  on t h e  b a l l - n u t .  The b a l l - n u t  i n s e r t s  
t h e  ho l l ow  p i s t o n  and connected c o n t r o l  r o d  i n t o  t h e  core o r  
withdraws them depending on t h e  d i r e c t i o n  o f  r o t a t i o n  o f  t h e  
s tepp ing  motor.  An e lect romechanical  brake mechanism 
engages t h e  motor d r i v e  s h a f t  when t h e  motor i s  deenergized 
t o  p revent  i nadve r ten t  wi thdrawal  o f  t h e  c o n t r o l  rod, b u t  
does n o t  r e s t r i c t  scram i n s e r t i o n .  

Th i s  S p e c i f i c a t i o n ,  a long w i t h  LC0 3.1.4, "Cont ro l  Rod Scram 
Times, " and LC0 3.1.5, "Cont ro l  Rod Scram Accumulators," 
ensure t h a t  t h e  performance o f  t h e  c o n t r o l  rods  i n  t h e  event  
o f  a  Design Basis  Accident  (DBA) o r  t r a n s i e n t  meets t h e  
assumptions used i n  t h e  s a f e t y  analyses o f  References. 2, 3, 
4, and 5. 

(cont inued)  
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Cont ro l  Rod OPERABILITY 
B  3 . 1 . 3  

BASES 

APPLICABLE The a n a l y t i c a l  methods and assumptions used i n  t h e  
SAFETY ANALYSES eva lua t i ons  i n v o l v i n g  c o n t r o l  r ods  a r e  presented i n  

References 2 ,  3 ,  4, and 5 .  The c o n t r o l  rods p rov ide  t h e  
p r imary  means f o r  r a p i d  r e a c t i v i t y  c o n t r o l  ( r e a c t o r  scram), 
f o r  ma in ta i n i ng  t h e  r e a c t o r  s u b c r i t i c a l ,  and f o r  l i m i t i n g  
p o t e n t i a l  e f f e c t s  o f  r e a c t i v i t y  i n s e r t i o n  events caused by 
ma l f unc t i ons  i n  t h e  CRD System. 

The c a p a b i l i t y  o f  i n s e r t i n g  t h e  c o n t r o l  rods ensures t h a t  
t h e  assumptions f o r  scram r e a c t i v i t y  i n  t h e  DBA and 
t r a n s i e n t  analyses a re  n o t  v i o l a t e d .  Since t h e  SDM ensures 
t h e  r e a c t o r  w i l l  be s u b c r i t i c a l  w i t h  t h e  h ighes t  wor th  
c o n t r o l  r o d  p a i r  withdrawn (assumed s i n g l e  f a i l u r e )  o f  an 
HCU, t h e  a d d i t i o n a l  f a i l u r e  o f  a  second c o n t r o l  r o d  t o  
i n s e r t  cou ld  i n v a l i d a t e  t h e  demonstrated SDM and p o t e n t i a l l y  
1  i m i t  t h e  a b i l i t y  o f  t h e  CRD System t o  h o l d  t h e  r e a c t o r  
s u b c r i t i c a l .  Therefore,  t h e  requi rement  t h a t  a l l  c o n t r o l  
rods  be OPERABLE ensures t h e  CRD System can per fo rm i t s  
in tended func t i on .  

The c o n t r o l  rods a l so  ~ r o t e c t  t h e  f u e l  f rom damaae t h a t  
cou ld  r e s u l t  i n  r e l ease  o f  r a d i o a c t i v i t y .  The l i m i t s  
p ro tec ted  are t h e  MCPR Safe ty  L i m i t  (SL) (see Bases f o r  
LC0 3 . 2 . 2 ,  "MINIMUM CRITICAL POWER RATIO (MCPR)"), t h e  1% 
c ladd ing  p l a s t i c  s t r a i n  f u e l  des ign 1  i m i t  - ( see-  ~ a s e s  f o r  
LC0 3 . 2 . 1 .  "AVERAGE PLANAR LINEAR HEAT GENERATION RATE 
(APLGHR)," and LC0 3 . 2 . 3 ,  "LINEAR HEAT GENERATION RATE 
(LHGR)"), and t h e  f u e l  damage l i m i t  (see Bases f o r  
LC0 3 . 1 . 6 ,  "Rod Pa t te rn  Con t ro l " )  d u r i n g  r e a c t i v i t y  
i n s e r t i o n  events. 

The negat ive  r e a c t i v i t y  i n s e r t i o n  (scram) p rov ided  by t h e  
CRD System prov ides  t h e  a n a l y t i c a l  bas i s  f o r  de te rm ina t i on  
o f  p l a n t  thermal l i m i t s  and prov ides  p r o t e c t i o n  aga ins t  f u e l  
damage l i m i t s  d u r i n g  a  Rod Withdrawal E r r o r  (RWE) event.  
Bases f o r  LC0 3 . 1 . 4 ,  LC0 3 . 1 . 5 ,  and LC0 3 . 1 . 6  d iscuss  i n  
more d e t a i l  how t h e  SLs are  p ro tec ted  by t h e  CRD System. 

Cont ro l  r o d  OPERABILITY s a t i s f i e s  C r i t e r i o n  3  o f  t h e  NRC 
P o l i c y  Statement. 

LC0 OPERABILITY o f  an i n d i v i d u a l  c o n t r o l  r o d  i s  based on a  
combinat ion o f  f a c t o r s ,  p r i m a r i l y  t h e  scram i n s e r t i o n  t imes, 
t h e  c o n t r o l  r o d  coup l i ng  i n t e g r i t y ,  and t h e  a b i l i t y  t o  

(cont inued)  
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LC0 determine t h e  c o n t r o l  r od  p o s i t i o n .  Accumulator OPERABILITY 
(cont inued)  i s  addressed by LC0 3.1.5. Although n o t  a l l  c o n t r o l  rods  

a re  requ i red  t o  be OPERABLE t o  s a t i s f y  t h e  in tended 
r e a c t i v i t y  c o n t r o l  requirements, s t r i c t  c o n t r o l  over  t h e  
number and d i s t r i b u t i o n  o f  inoperab le  c o n t r o l  rods  i s  
r e q u i r e d  t o  s a t i s f y  t h e  assumptions o f  t h e  DBA and t r a n s i e n t  
analyses. 

APPLICABILITY I n  MODES 1 and 2, t h e  c o n t r o l  rods a re  assumed t o  f u n c t i o n  
d u r i n g  a  DBA o r  t r a n s i e n t  and are  t h e r e f o r e  r e q u i r e d  t o  be 
OPERABLE i n  these MODES. I n  MODES 3  and 4, c o n t r o l  rods  a r e  
n o t  ab le  t o  be withdrawn s i nce  t h e  r e a c t o r  mode sw i t ch  i s  i n  
Shutdown and a  c o n t r o l  r od  b l o c k  i s  app l ied .  Th i s  p rov ides  
adequate requi rements f o r  c o n t r o l  r o d  OPERABILITY d u r i n g  
these cond i t i ons .  Cont ro l  r o d  requi rements i n  MODE 5  a re  
l oca ted  i n  LC0 3.9.5, "Rod OPERABILITY-Refueling." 

ACTIONS The ACTIONS t a b l e  i s  mod i f i ed  by a  Note i n d i c a t i n g  t h a t  a  
separate Cond i t ion  e n t r y  i s  a l lowed f o r  each c o n t r o l  rod. 
Th i s  i s  acceptable, s ince  t h e  Required Ac t ions  f o r  each 
Cond i t i on  p rov ide  app rop r i a te  compensatory a c t i o n s  f o r  each 
inoperab le  c o n t r o l  rod .  Complying w i t h  t h e  Required Ac t ions  
may a1 1  ow f o r  cont inued opera t ion ,  and subsequent inoperab le  
c o n t r o l  rods are governed by subsequent Cond i t i on  e n t r y  and 
a p p l i c a t i o n  o f  associated Required Act ions.  

A.1. A.2. and A.3 

A  c o n t r o l  r o d  i s  considered s tuck  i f  i t  w i l l  n o t  i n s e r t  by 
e i t h e r  FMCRD d r i v e  motor to rque o r  scram pressure.  The 
f a i l u r e  o f  a  c o n t r o l  r od  t o  i n s e r t  d u r i n g  SR 3.1.3.2 o r  SR 
3.1.3.3 alone, however, does n o t  necessa r i l y  mean t h a t  t h e  
c o n t r o l  r o d  i s  stuck, s ince  f a i l u r e  o f  t h e  motor d r i v e  would 
a l s o  r e s u l t  i n  a  f a i l u r e  o f  these t e s t s .  V e r i f i c a t i o n  o f  a  
s tuck  r o d  can be made by a t tempt ing  t o  wi thdraw t h e  rod. I f  
t h e  motor i s  work ing and t h e  r o d  i s  a c t u a l l y  s tuck,  t h e  
t r a v e l i n g  n u t  w i l l  back down f rom t h e  bot tom o f  t h e  d r i v e  
and a  r o d  separa t ion  a larm and r o d  b lock  w i l l  r e s u l t  (see 
LC0 3.3.5.1). Conversely, i f  t h e  motor d r i v e  i s  known t o  be 
f a i l e d ,  t h e  r o d  i s  n o t  necessa r i l y  inoperab le  s i nce  i t  i s  

(cont inued)  
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ACTIONS A.1. A.2. and A.3 (cont inued)  

p robab ly  s t i l l  capable o f  scram. However, a t  t h e  nex t  
r equ i red  performance o f  SR 3.1.3.2 o r  3.1.3.3, t h e r e  would 
be no way o f  v e r i f y i n g  i n s e r t a b i l i t y ,  except  by scram. I n  
t h i s  case, an i n d i v i d u a l  scram should be attempted. I f  t h e  
r o d  scrams, t h e  r o d  i s  n o t  s tuck  b u t  should be considered 
inoperab le  and bypassed i n  RCIS s i nce  i t  cannot be withdrawn 
and a  separa t ion  s i t u a t i o n  w i l l  e x i s t  u n t i l  t h e  motor i s  
r epa i red  and t h e  t r a v e l i n g  n u t  i s  r u n - i n  t o  t h e  f u l l  i n  
p o s i t i o n .  I f  t h e  r o d  f a i l s  t o  i n s e r t  by i n d i v i d u a l  scram, 
i t  should be considered s tuck  and t h e  app rop r i a te  ACTIONS 
taken. The f a i l u r e  o f  a  c o n t r o l  r o d  p a i r  t o  i n s e r t  i s  
assumed i n  t h e  design bas i s  t r a n s i e n t  and acc iden t  analyses 
and t he re fo re ,  w i t h  one withdrawn c o n t r o l  r o d  stuck,  some 
t ime i s  a l lowed t o  make t h e  c o n t r o l  r o d  i n s e r t a b l e .  

Wi th a  f u l l y  i n s e r t e d  c o n t r o l  r od  stuck, no a c t i o n s  a r e  
requ i red  as l ong  as t h e  c o n t r o l  r o d  remains f u l l y  i nse r ted .  
The Required Ac t ions  a re  mod i f i ed  by a  Note t h a t  a l l ows  a  
s tuck  c o n t r o l  r o d  t o  be bypassed i n  t h e  Rod A c t i o n  and 
P o s i t i o n  I n fo rma t i on  (RAPI) Subsystem t o  a l l o w  con t inued 
opera t ion .  SR 3.3.5.1.7 p rov ides  a d d i t i o n a l  requi rements 
when c o n t r o l  rods are bypassed i n  RAPI t o  ensure compliance 
w i t h  t h e  RWE ana l ys i s .  With one withdrawn c o n t r o l  r o d  
stuck,  t h e  c o n t r o l  r o d  must be disarmed w i t h i n  2  hours. The 
motor d r i v e  may be disarmed by p l a c i n g  t h e  r o d  i n  RAPI 
bypass o r  by manual ly d isconnec t ing  i t s  power supply .  The 
a l lowed Completion Time o f  2 hours i s  acceptable, 
cons ide r i ng  t h e  r e a c t o r  can s t i l l  be shut  down, assuming no 
a d d i t i o n a l  c o n t r o l  rods f a i l  t o  i n s e r t ,  and prov ides  a  
reasonable amount o f  t ime t o  per form t h e  Required Ac t i on  i n  
an o r d e r l y  manner. I s o l a t i n g  t h e  c o n t r o l  r o d  f rom scram 
prevents damage t o  t h e  CRD and surrounding f u e l  assemblies 
should a  scram occur. The c o n t r o l  r o d  can be i s o l a t e d  f rom 
scram by i s o l a t i n g  i t s  assoc ia te  h y d r a u l i c  c o n t r o l  u n i t .  
Two CRDs shar ing  an HCU can be i n d i v i d u a l l y  i s o l a t e d  f rom 
scram. 

Mon i t o r i ng  o f  t h e  i n s e r t i o n  c a p a b i l i t y  o f  withdrawn c o n t r o l  
rods  must a l s o  be performed w i t h i n  24 hours. SR 3.1.3.2 and 
SR 3.1.3.3 per form p e r i o d i c  t e s t s  o f  t h e  c o n t r o l  r o d  
i n s e r t i o n  c a p a b i l i t y  o f  withdrawn c o n t r o l  rods.  Tes t i ng  
withdrawn c o n t r o l  rods ensures t h a t  a  gener ic  problem does 
n o t  e x i s t .  The a l lowed Completion Time o f  24 hours p rov ides  

(cont inued)  
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a  reasonable t ime t o  t e s t  t h e  c o n t r o l  rods, cons ide r i ng  t h e  
p o t e n t i a l  f o r  a  need t o  reduce power t o  pe r f o rm  t h e  t e s t s .  
Required Ac t i on  A.2 i s  mod i f i ed  by a  Note t h a t  s t a t e s  t h e  
requi rement  i s  n o t  a p p l i c a b l e  when below t h e  ac tua l  l ow  
power s e t p o i n t  (LPSP) o f  t h e  RCIS, s i n c e  t h e  no tch  
i n s e r t i o n s  may n o t  be compat ib le  w i t h  t h e  requi rements o f  
r o d  p a t t e r n  c o n t r o l  (LC0 3.1.6) and t h e  RCIS (LC0 3.3.1.2). 

To a l l o w  con t inued  ope ra t i on  w i t h  a  withdrawn c o n t r o l  r o d  
s tuck,  an e v a l u a t i o n  o f  adequate SOM i s  a l s o  r e q u i r e d  w i t h i n  
72 hours. Should a  DBA o r  t r a n s i e n t  r e q u i r e  a  shutdown, t o  
p reserve  t h e  s i n g l e  f a i l u r e  c r i t e r i o n  an a d d i t i o n a l  c o n t r o l  
r o d  would have t o  be assumed t o  have f a i l e d  t o  i n s e r t  when 
requ i r ed .  Therefore, t h e  o r i g i n a l  SDM demonstrat ion may n o t  
be v a l i d .  The SDM must t h e r e f o r e  be eva lua ted  (by 
measurement o r  ana l ys i s )  w i t h  t h e  s tuck  c o n t r o l  r o d  a t  i t s  
s tuck  p o s i t i o n  and t h e  h i ghes t  wor th  OPERABLE c o n t r o l  r o d  
p a i r  assoc ia ted  w i t h  t h e  same HCU assumed t o  be f u l l y  
withdrawn. 

With a  s i n g l e  c o n t r o l  r od  s tuck  i n  a  withdrawn p o s i t i o n ,  t h e  
remain ing OPERABLE c o n t r o l  rods a re  capable o f  p r o v i d i n g  t h e  
r e q u i r e d  scram and shutdown r e a c t i v i t y .  F a i l u r e  t o  reach 
MODE 4 i s  o n l y  l i k e l y  i f  an a d d i t i o n a l  c o n t r o l  r o d  ad jacen t  
t o  t h e  s tuck  c o n t r o l  r od  a l s o  f a i l s  t o  i n s e r t  d u r i n g  a  
r equ i r ed  scram. Even w i t h  t h e  pos tu l a ted  a d d i t i o n a l  s i n g l e  
f a i l u r e  o f  an adjacent  c o n t r o l  r o d  (and i t s  assoc ia ted  
c o n t r o l  r o d  f o r  t h e  same HCU) t o  i n s e r t ,  s u f f i c i e n t  
r e a c t i v i t y  c o n t r o l  remains t o  reach and ma in ta i n  MODE 3  
c o n d i t i o n s  (Ref.  6 ) .  Required a c t i o n  A.2 per forms a  
movement t e s t  on each remain ing withdrawn c o n t r o l  r o d  t o  
ensure t h a t  no a d d i t i o n a l  c o n t r o l  rods a re  s tuck .  
Therefore,  72 hours i s  a l lowed t o  per fo rm t h e  a n a l y s i s  t o  
t e s t  i n  Required Ac t i on  A.3. 

B . l  and 8.2 

Wi th two o r  more withdrawn c o n t r o l  rods  stuck, t h e  s tuck  
c o n t r o l  rods should be i s o l a t e d  f rom scram pressure  w i t h i n  2  
hours and t h e  p l a n t  brought  t o  MODE 3  w i t h i n  12 hours. 
I s o l a t i n g  t h e  c o n t r o l  r o d  f rom scram preven ts  damage t o  t h e  
CRD and surrounding f u e l  assemblies should a  scram occur.  
The c o n t r o l  r od  can be i s o l a t e d  f rom scram by i s o l a t i n g  i t s  

(cont inued)  
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assoc ia te  h y d r a u l i c  c o n t r o l  u n i t .  Two CRDs shar ing  an HCU 
can be i n d i v i d u a l l y  i s o l a t e d  f rom scram. The occurrence o f  
more than  one c o n t r o l  r o d  s tuck  a t  a  withdrawn p o s i t i o n  
increases t h e  p r o b a b i l i t y  t h a t  t h e  r e a c t o r  cannot be shut  
down i f  requ i red .  I n s e r t i o n  o f  a l l  i n s e r t a b l e  c o n t r o l  rods  
e l i m i n a t e s  t h e  p o s s i b i l i t y  o f  an a d d i t i o n a l  f a i l u r e  o f  a  
c o n t r o l  r o d  t o  i n s e r t .  The a l lowed Complet ion Time o f  
12 hours i s  reasonable, based on ope ra t i ng  experience, t o  
reach MODE 3 f rom f u l l  power c o n d i t i o n s  i n  an o r d e r l y  manner 
and w i t hou t  cha l l eng ing  p l a n t  systems. 

C . l  and C . 2  

Wi th one o r  more c o n t r o l  rods inoperab le  f o r  reasons o t h e r  
than  be ing  s tuck  i n  t h e  withdrawn p o s i t i o n ,  ope ra t i on  may 
cont inue,  p rov ided  t h e  c o n t r o l  rods a re  f u l l y  i n s e r t e d  
w i t h i n  3 hours and disarmed (however, they  do n o t  need t o  be 
i s o l a t e d  from scram) w i t h i n  4 hours. I n s e r t i n g  a c o n t r o l  
r o d  ensures t h e  shutdown and scram c a p a b i l i t i e s  a r e  n o t  
adverse ly  a f f ec ted .  The c o n t r o l  r o d  i s  disarmed t o  p revent  
i nadve r ten t  wi thdrawal  d u r i n g  subsequent opera t ions .  The 
c o n t r o l  rods  can be disarmed by d isconnec t ing  power t o  t h e  
motor d r i v e  o r  by p l a c i n g  t h e  r o d  i n  RCIS INOP Bypass. 
Required Ac t i on  C . l  i s  mod i f i ed  by a Note t h a t  a l l ows  
c o n t r o l  rods t o  be bypassed i n  t h e  RCIS i f  r e q u i r e d  t o  a l l o w  
i n s e r t i o n  o f  t h e  inoperab le  c o n t r o l  rods  and con t inued 
opera t ion .  A1 so, as noted, c o n t r o l  rods  dec la red  inoperab le  
w i t h  a f a i l e d  motor d r i v e  can o n l y  be i n s e r t e d  by scram. 
Cont ro l  rods w i t h  f a i l e d  motor d r i v e s  a re  n o t  i nope rab le  f o r  
t h i s  reason alone, b u t  must be considered so upon f a i l u r e  o f  
SR 3.1.3.2 o r  SR 3.1.3.3, o r  when n o t  i n  compliance w i t h  
GWSR (see LC0 3.1.6). Th is  does n o t  c o n f l i c t  w i t h  SR 3.0.1 
s i nce  t h e  a b i l i t y  t o  move t h e  c o n t r o l  r o d  v i a  t h e  FMCRD, as 
d iscussed i n  t h e  bases f o r  SR 3.1.3.2 and SR 3.1.3.3, i s  
r equ i red  t o  prove t h a t  t h e  r o d  i s  n o t  s tuck.  L ikewise,  l o s s  
o f  p o s i t i o n  i n d i c a t i o n ,  assuming no r o d  movement, would n o t  
r e s u l t  i n  c o n t r o l  r od (s )  i n o p e r a b i l i t y  u n t i l  f a i l u r e  o f  SR 
3.1.3.1. SR 3.3.5.1.7 p rov ides  a d d i t i o n a l  requi rements when 
t h e  c o n t r o l  rods  a re  bypassed t o  ensure compliance w i t h  t h e  
RWE ana l ys i s .  

The a l lowed Completion Times are reasonable, cons ide r i ng  t h e  
small  number o f  a l lowed inoperab le  c o n t r o l  rods, and p rov ide  

(cont inued)  
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t ime  t o  i n s e r t  and d isarm t h e  c o n t r o l  rods  i n  an o r d e r l y  
manner and w i t hou t  cha l l eng ing  p l a n t  systems. 

D . l  and D . 2  

Out o f  sequence c o n t r o l  rods may inc rease  t h e  p o t e n t i a l  
r e a c t i v i t y  wor th o f  a  c o n t r o l  rod, o r  gang o f  c o n t r o l  rods, 
d u r i n g  a  RWE and the re fo re ,  t h e  d i s t r i b u t i o n  o f  inoperab le  
c o n t r o l  rods must be c o n t r o l l e d .  A t  5 10% RTP, t h e  gener ic  
ganged wi thdrawal  sequence r e s t r i c t i o n s  (GWSR) (which i s  
equ i va len t  t o  p rev ious  banked p o s i t i o n  wi thdrawal  sequence 
(BPWS) ana l ys i s  (Ref. 6) r e q u i r e s  i n s e r t e d  c o n t r o l  rods  n o t  
i n  compliance w i t h  GWSR t o  be separated by a t  l e a s t  two 
OPERABLE c o n t r o l  rods i n  a l l  d i r e c t i o n s ,  i n c l u d i n g  t h e  
d iagona l .  Therefore,  i f  two o r  more inoperab le  c o n t r o l  rods 
a re  n o t  i n  compliance w i t h  GWSR and n o t  separated by a t  
l e a s t  two OPERABLE c o n t r o l  rods, a c t i o n  must be taken t o  
r e s t o r e  compliance w i t h  GWSR o r  r e s t o r e  t h e  c o n t r o l  rods t o  
OPERABLE s ta tus .  A Note has been added t o  t h e  Cond i t i on  t o  
c l a r i f y  t h a t  t h e  Cond i t ion  i s  n o t  a p p l i c a b l e  when > 10% RTP 
s ince  t h e  GWSR i s  n o t  r e q u i r e d  t o  be f o l l owed  under these 
cond i t ions ,  as descr ibed  i n  t h e  Bases f o r  LC0 3 .1 .6 .  

E . l  - 
If  any Required Ac t i on  and assoc ia ted  Completion Time o f  
Cond i t i on  A, C, D, o r  E  are n o t  met o r  n i n e  o r  more 
inoperab le  c o n t r o l  rods e x i s t ,  t h e  p l a n t  must be brought  t o  
a  MODE i n  which t h e  LC0 does n o t  apply .  To achieve t h i s  
s ta tus ,  t h e  p l a n t  must be brought  t o  MODE 3 w i t h i n  12 hours. 
Th i s  ensures a l l  i n s e r t a b l e  c o n t r o l  rods  a re  i n s e r t e d  and 
p laces  t h e  r e a c t o r  i n  a  c o n d i t i o n  t h a t  does n o t  r e q u i r e  t h e  
a c t i v e  f u n c t i o n  ( i  .e., scram) o f  t h e  c o n t r o l  rods.  The 
number o f  c o n t r o l  rods  pe rm i t t ed  t o  be inoperab le  when 
ope ra t i ng  above 10% RTP cou ld  be more than  t h e  va lue  
spec i f i ed ,  bu t  t h e  occurrence o f  a  l a r g e  number o f  
inoperab le  c o n t r o l  rods  cou ld  be i n d i c a t i v e  o f  a  gene r i c  
problem, and i n v e s t i g a t i o n  and r e s o l u t i o n  o f  t h e  p o t e n t i a l  
problem should be undertaken. The a1 lowed Complet ion Time 
o f  12 hours i s  reasonable, based on ope ra t i ng  experience, t o  
reach MODE 3 f rom f u l l  power c o n d i t i o n s  i n  an o r d e r l y  manner 
and w i t h o u t  cha l l eng ing  p l a n t  systems. 

(cont inued)  
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The p o s i t i o n  o f  each c o n t r o l  r o d  must be determined, t o  
ensure adequate i n f o rma t i on  on c o n t r o l  r o d  p o s i t i o n  i s  
a v a i l a b l e  t o  t h e  opera to r  f o r  de te rmin ing  CRD OPERABILITY 
and c o n t r o l l i n g  r o d  pa t t e rns .  Cont ro l  r o d  p o s i t i o n  may be 
determined by t h e  use o f  OPERABLE p o s i t i o n  i n d i c a t o r s ,  by 
moving c o n t r o l  rods t o  a  p o s i t i o n  w i t h  an OPERABLE 
i n d i c a t o r ,  o r  by t h e  use o f  o t h e r  app rop r i a te  methods. The 
24 hour Frequency o f  t h i s  SR i s  based on ope ra t i ng  
exper ience r e l a t e d  t o  expected changes i n  c o n t r o l  r o d  
p o s i t i o n  and t h e  a v a i l a b i l i t y  o f  c o n t r o l  r o d  p o s i t i o n  
i n d i c a t i o n s  i n  t h e  c o n t r o l  room. 

SR 3.1.3.2 and SR 3.1.3.3 

Cont ro l  r o d  i n s e r t i o n  c a p a b i l i t y  i s  demonstrated by 
i n s e r t i n g  each p a r t i a l l y  o r  f u l l y  withdrawn c o n t r o l  r o d  a t  
two notches and observ ing t h a t  t h e  c o n t r o l  r o d  moves. The 
c o n t r o l  r od  may then be re tu rned  t o  i t s  o r i g i n a l  p o s i t i o n .  
T h i s  ensures t h e  c o n t r o l  r o d  i s  n o t  s t uck  and i s  f r e e  t o  
i n s e r t  on a  scram s i g n a l .  These Su rve i l l ances  a r e  n o t  
r e q u i r e d  when THERMAL POWER i s  l e s s  t han  o r  equal t o  t h e  
ac tua l  LPSP o f  t h e  RCIS s ince  t h e  no t ch  i n s e r t i o n s  may n o t  
be compat ib le  w i t h  t h e  requirements o f  t h e  GWSR (LC0 3.1.6) 
and t h e  RCIS (LC0 3.3.5.1). The 7 day Frequency o f  
SR 3.1.3.2 i s  based on ope ra t i ng  exper ience r e l a t e d  t o  t h e  
changes i n  CRD performance and t h e  ease o f  pe r f o rm ing  no t ch  
t e s t i n g  f o r  f u l l y  withdrawn c o n t r o l  rods. P a r t i a l l y  
withdrawn c o n t r o l  rods a re  t e s t e d  a t  a  31  day Frequency, 
based on t h e  p o t e n t i a l  power r e d u c t i o n  r e q u i r e d  t o  a l l o w  t h e  
c o n t r o l  r o d  movement, and cons ide r i ng  t h e  l a r g e  t e s t i n g  
sample o f  SR 3.1.3.2. Furthermore, t h e  31  day Frequency 
takes  i n t o  account ope ra t i ng  exper ience r e l a t e d  t o  changes 
i n  CRO performance. A t  any t ime, i f  a  c o n t r o l  r o d  i s  
immovable, a  de te rmina t ion  o f  t h a t  c o n t r o l  r od ' s  
t r i p p a b i l i t y  (OPERABILITY) must be made and app rop r i a te  
a c t i o n  must be taken. 

(cont inued)  
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V e r i f y i n g  t h e  scram t ime  f o r  each c o n t r o l  r o d  t o  60X r o d  
i n s e r t i o n  p o s i t i o n  i s  < [ ] seconds prov ides  reasonable 
assurance t h a t  t h e  c o n t r o l  r o d  w i l l  i n s e r t  when r e q u i r e d  
d u r i n g  a  DBA o r  t r a n s i e n t ,  thereby comple t ing  i t s  shutdown 
func t i on .  Th i s  SR i s  performed i n  con junc t i on  w i t h  t h e  
c o n t r o l  r o d  scram t ime  t e s t i n g  o f  SR 3 .1 .4 .1 ,  SR 3.1.4.2,  
SR 3 .1 .4 .3 ,  and SR 3.1 .4 .4 .  SRs i n  LC0 3.3.1.1,  "SSLC 
Sensor Ins t rumenta t ion" ,  and LC0 3 .3 .1 .2 ,  "RPS and MSIV 
Ac tua t ion" ,  ove r l ap  t h i s  Su rve i l l ance  t o  p rov ide  complete 
t e s t i n g  o f  t h e  assumed s a f e t y  f u n c t i o n .  The assoc ia ted  
Frequencies a re  acceptable, cons ide r i ng  t h e  more f requent  
t e s t i n g  performed t o  demonstrate o t h e r  aspects o f  c o n t r o l  
r o d  OPERABILITY and ope ra t i ng  experience, which shows scram 
t imes do n o t  s i g n i f i c a n t l y  change over  an ope ra t i ng  cyc le .  

SR 3.1 .3 .5  

Coupl ing v e r i f i c a t i o n  i s  performed t o  ensure t h e  c o n t r o l  r o d  
i s  connected t o  t h e  CRDM and w i l l  pe r fo rm i t s  in tended 
f u n c t i o n  when necessary. The Su rve i l l ance  r e q u i r e s  
v e r i f y i n g  t h a t  a  c o n t r o l  r o d  does n o t  go t o  t h e  withdrawn 
ove r t r ave l  p o s i t i o n  when i t  i s  f u l l y  withdrawn. The 
ove r t r ave l  p o s i t i o n  f e a t u r e  p rov ides  a  p o s i t i v e  check on t h e  
coup l i ng  i n t e g r i t y ,  s ince  o n l y  an uncoupled ho l l ow  p i s t o n  
can reach t h e  ove r t r ave l  p o s i t i o n .  The v e r i f i c a t i o n  i s  
r e q u i r e d  t o  be performed t h e  f i r s t  t ime  a  c o n t r o l  r o d  i s  
withdrawn t o  t h e  " f u l l  ou t "  p o s i t i o n  a f t e r  t h e  associated 
o r i f i c i e d  f u e l  suppor t  has been moved o r  p r i o r  t o  d e c l a r i n g  
t h e  c o n t r o l  r o d  OPERABLE a f t e r  work on t h e  c o n t r o l  r o d  o r  
CRD System t h a t  cou ld  a f f e c t  t h e  coup l ing .  Th is  Frequency 
i s  acceptable, cons ider ing  t h e  mechanical i n t e g r i t y  o f  t h e  
bayonet coup l i ng  design o f  t h e  FMCROs. The bayongt coup l i ng  
can o n l y  be engaged/disengaged by per fo rming  a  45 r o t a t i o n  
of t h e  FMCRD mechanism r e l a t i v e  t o  t h e  c o n t r o l  rod .  Th i s  i s  
normal ly  performed by r o t a t i n g  t h e  FMCRD mechanism 45 f rom 
below t h e  vessel w i t h  t h e  c o n t r o l  r od  kep t  f rom r o t a t i n g  by 
t h e  o r i f i c e d  f u e l  suppor t  t h a t  has been i n s t a l l e d  f rom 
above. Once t h e  coup1 i n g  i s  engage# and t h e  FMCRD midd le  
f l ange  i s  b o l t e d  i n t o  p lace,  t h e  45 r o t a t i o n  r e q u i r e d  f o r  
uncoupl i n g  cannot be accompl i shed unless t h e  assoc ia ted  
o r i f i c i e d  f u e l  suppor t  i s  removed (which would a l l o w  f o r  t h e  
c o n t r o l  r o d  t o  be r o t a t e d  f rom above) o r  t h e  FMCRD midd le  

(cont inued)  
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f l ange  i s  unbo l ted  (which would a l l o w  f o r  r o t a t i o n  o f  t h e  
FMCRD mechanism from below). Therefore, a f t e r  FMCRD 
maintenance i n  which t h e  FMCRD i s  uncoupled and t hen  
recoupled o r  a f t e r  t h e  o r i f i c e d  f u e l  suppor t  has been moved, 
i t  i s  r e q u i r e d  t o  per form coup l ing  v e r i f i c a t i o n  t h e  f i r s t  
t ime t h e  FMCRD i s  withdrawn t o  t h e  " f u l l  ou t "  p o s i t i o n .  
Therea f te r ,  i t  i s  n o t  necessary t o  check t h e  coup l i ng  
i n t e g r i t y  again u n t i l  t h e  FMCRD maintenance work has 
r e s u l t e d  i n  uncoupl ing and recoup1 ing, o r  t h e  o r i f i c i e d  
f u e l  suppor t  has been moved. 

REFERENCES 1. 10 CFR 50, Appendix A, GDC 26, GDC 27, GDC 28, and 
GDC 29. 

2. DCO T i e r  2, Sec t ion  4.6.2. 

3. DCD T i e r  2, Sec t ion  5.2.2. 

4. DCD T i e r  2, Sec t ion  15.4.1. 

5. DCD T i e r  2, Sec t ion  15.4.9. 

6. NEDO-21231, "Banked P o s i t i o n  Withdrawal Sequence," 
Sec t ion  7.2, January 1977. 

ABWR TS Rev. 0. Design Control Document/Tier 2 



Cont ro l  Rod Scram Times 
B  3.1.4 

B 3 . 1  REACTIVITY CONTROL SYSTEMS 

B  3.1 .4  Cont ro l  Rod Scram Times 

BASES 

BACKGROUND The scram f u n c t i o n  o f  t h e  Cont ro l  Rod D r i v e  (CRD) System 
c o n t r o l s  r e a c t i v i t y  changes d u r i n g  abnormal ope ra t i ona l  
t r a n s i e n t s  t o  ensure t h a t  s p e c i f i e d  acceptable f u e l  des ign 
l i m i t s  are n o t  exceeded (Ref.  1 ) .  The c o n t r o l  rods  a re  
scrammed by p o s i t i v e  means, us ing  h y d r a u l i c  pressure exe r ted  
on t h e  CRD p i s ton .  

A s i n g l e  h y d r a u l i c  c o n t r o l  u n i t  (HCU) powers t h e  scram 
a c t i o n  o f  two f i n e  mot ion c o n t r o l  r o d  d r i v e s  (FMCRDs). When 
a  scram s igna l  i s  i n i t i a t e d ,  c o n t r o l  a i r  i s  vented f rom t h e  
scram va l ve  i n  each HCU, a l l o w i n g  i t  t o  open by s p r i n g  
ac t i on .  High pressure n i t r o g e n  then  r a i s e s  t h e  p i s t o n  
w i t h i n  t h e  HCU accumulator and f o r ces  t h e  d i sp laced  w te r  
through t h e  scram p i p i n g  t o  t h e  connected FMCRDs. I n s i d e  
each FMCRD, t h e  h i g h  pressure water  l i f t s  t h e  ho l l ow  p i s t o n  
o f f  t h e  b a l l - n u t  and d r i v e s  t h e  c o n t r o l  r o d  i n t o  t h e  core.  
A  b u f f e r  assembly s tops t h e  ho l l ow  p i s t o n  a t  t h e  end o f  i t s  
s t roke .  Departure f rom t h e  b a l l - n u t  re leases  spr ing- loaded 
l a t c h e s  i n  t h e  ho l l ow  p i s t o n  t h a t  engage s l o t s  i n  t h e  gu ide  
tube. These l a t c h e s  suppor t  t h e  c o n t r o l  r o d  i n  t h e  i n s e r t e d  
p o s i t i o n .  The c o n t r o l  r o d  cannot be withdrawn u n t i l  t h e  
b a l l - n u t  i s  d r i v e n  up and engaged w i t h  t h e  ho l l ow  p i s t o n .  
S t a t i o n a r y  f i n g e r s  on t h e  b a l l - n u t  then  cam t h e  l a t c h e s  o u t  
o f  t h e  s l o t s  and h o l d  them i n  t h e  r e t r a c t e d  p o s i t i o n .  A  
scram a c t i o n  i s  complete when every FMCRD has reached t h e i r  
f u l l y  i n s e r t e d  p o s i t i o n .  

APPLICABLE 
SAFETY ANAl 

The a n a l y t i c a l  methods and assumptions used i n  e v a l u a t i n g  
.YSES t h e  c o n t r o l  r od  scram f u n c t i o n  are presented i n  References 

2, 3 ,  and 4.  The Design Basis  Accident  (DBA) and t r a n s i e n t  
analyses assume t h a t  a l l  o f  t h e  c o n t r o l  rods  scram a t  a  
s p e c i f i e d  i n s e r t i o n  r a t e .  The r e s u l t i n g  nega t i ve  scram 
r e a c t i v i t y  forms t h e  bas i s  f o r  t h e  de te rm ina t i on  o f  p l a n t  
thermal 1  i m i t s  (e.g., t h e  MCPR). Other  d i s t r i b u t i o n s  o f  
scram t imes  (e.g., severa l  c o n t r o l  rods  scramming slower 
than  t h e  average t ime, w i t h  severa l  c o n t r o l  rods scramming 
f a s t e r  than t h e  average t ime)  can a l s o  p rov ide  s u f f i c i e n t  
scram r e a c t i v i t y .  Su rve i l  1  ance o f  each i n d i v i d u a l  c o n t r o l  

(cont inued)  
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BASES 

APPLICABLE 
SAFETY ANALYSES 

(cont inued)  rod 's  scram t ime ensures t h e  scram r e a c t i v i t y  assumed i n  t h e  
DBA and t r a n s i e n t  analyses can be met. 

The scram f u n c t i o n  o f  t h e  CRD System p r o t e c t s  t h e  MCPR 
Safe ty  L i m i t  (SL) (see Bases f o r  LC0 3.2.2,  "MINIMUM 
CRITICAL POWER RATIO (MCPR)"), and t h e  1% c ladd ing  p l a s t i c  
s t r a i n  f u e l  des ign l i m i t  (see Bases f o r  LC0 3.2 .1 ,  "AVERAGE 
PLANAR LINEAR HEAT GENERATION RATE (APLHGR) ," and LC0 3 .2 .3 ,  
"LINEAR HEAT GENERATION RATE (LHGR)"), which ensure t h a t  no 
f u e l  damage w i l l  occur  i f  these l i m i t s  a r e  n o t  exceeded. 
Above 6.55 MPaG, t h e  scram f u n c t i o n  i s  designed t o  i n s e r t  
negat ive  r e a c t i v i t y  a t  a  r a t e  f a s t  enough t o  p revent  t h e  
ac tua l  MCPR f rom becoming l e s s  than  t h e  MCPR SL d u r i n g  t h e  
analyzed 1  i m i  t i n g  power t r a n s i e n t .  Below 6.55 MPaG, t h e  
scram f u n c t i o n  i s  assumed t o  per form d u r i n g  t h e  Rod 
Withdrawal E r r o r  (RWE) event (Ref. 4) and, t he re fo re ,  a l s o  
p rov ides  p r o t e c t i o n  aga ins t  v i o l a t i n g  f u e l  damage l i m i t s  
d u r i n g  r e a c t i v i t y  i n s e r t i o n  acc iden ts  (see Bases f o r  
LC0 3.1.6,  "Rod P a t t e r n  Con t ro l " ) .  For t h e  r e a c t o r  vessel 
overpressure p r o t e c t i o n  ana lys is ,  t h e  scram func t i on ,  a long 
w i t h  t h e  s a f e t y / r e l i e f  valves, ensure t h a t  t h e  peak vessel 
pressure i s  mainta ined w i t h i n  t h e  a p p l i c a b l e  ASME Code 
l i m i t s .  

Cont ro l  r o d  scram t imes  s a t i s f y  C r i t e r i o n  3 o f  t h e  NRC 
P o l i c y  Statement. 

LC0 The scram t imes  s p e c i f i e d  i n  Table 3.1 .4 -1  ( i n  t h e  
accompanying LCO) a re  requ i red  t o  ensure t h a t  t h e  scram 
r e a c t i v i t y  assumed i n  t h e  DBA and t r a n s i e n t  a n a l y s i s  i s  met. 
To account f o r  s i n g l e  f a i l u r e  and "s low" scramming c o n t r o l  
rods,  t h e  scram t imes s p e c i f i e d  i n  Table 3.1 .4 -1  are  f a s t e r  
than  those assumed i n  t h e  design bas i s  ana l ys i s .  The scram 
t imes  have a  margin t o  a l l o w  up t o  [8.0] o f  t h e  c o n t r o l  rods 
t o  have scram t imes t h a t  exceed t h e  s p e c i f i e d  l i m i t s  ( i .e. ,  
"s low" c o n t r o l  rods)  assuming a  s i n g l e  s tuck  c o n t r o l  r o d  (as 
a l lowed by LC0 3.1.3, "Cont ro l  Rod OPERABILITY") and an 
a d d i t i o n a l  c o n t r o l  r o d  f a i l i n g  t o  scram pe r  t h e  s i n g l e  
f a i l u r e  c r i t e r i o n .  The scram t imes are  s p e c i f i e d  as a  
f u n c t i o n  o f  r e a c t o r  steam dome pressure t o  account f o r  t h e  
pressure dependence o f  t h e  scram t imes. The scram t imes  are  
s p e c i f i e d  r e l a t i v e  t o  measurements based on reed sw i t ch  

(cont inued)  
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LC0 p o s i t i o n s ,  which p rov ide  t h e  c o n t r o l  r o d  p o s i t i o n  
(cont inued)  i n d i c a t i o n .  The reed sw i tch  c loses  ( "p ickup" )  when t h e  

ho l low p i s t o n  passes a  s p e c i f i c  l o c a t i o n  and then  opens 
("dropout" )  as t h e  ho l low p i s t o n  tube  t r a v e l s  upward. 
V e r i f i c a t i o n  o f  t h e  s p e c i f i e d  scram t imes i n  Table 3.1.4-1 
i s  accomplished through measurement o f  t h e  "dropout"  t imes.  

To ensure t h a t  l o c a l  scram r e a c t i v i t y  r a t e s  a re  mainta ined 
w i t h i n  acceptable l i m i t s ,  no more than two o f  t h e  a l lowed 
"slow" c o n t r o l  rods may occupy adjacent  l o c a t i o n s .  

Table 3.1.4-1 i s  mod i f i ed  by two Notes, which s t a t e  c o n t r o l  
rods  w i t h  scram t imes n o t  w i t h i n  t h e  l i m i t s  o f  t h e  Table a re  
considered "slow" and t h a t  c o n t r o l  rods w i t h  scram t imes 
> [ ] seconds t o  60% r o d  i n s e r t i o n  p o s i t i o n  a re  considered 
inoperab le  as requ i red  by SR 3.1.3.4. 

Th i s  LC0 app l i es  o n l y  t o  OPERABLE c o n t r o l  rods s i nce  
inoperab le  c o n t r o l  rods  w i l l  be i n s e r t e d  and disarmed 
(LC0 3.1.3). Slow scramming c o n t r o l  rods may be 
conservat ive1 y  dec la red  inoperab le  and n o t  accounted f o r  as 
"slow" rods. 

APPLICABILITY I n  MODES 1 and 2, a  scram i s  assumed t o  f u n c t i o n  d u r i n g  
t r a n s i e n t s  and acc iden ts  analyzed f o r  these p l a n t  
cond i t i ons .  These events a re  assumed t o  occur  d u r i n g  
s t a r t u p  and power opera t ion ;  t he re fo re ,  t h e  scram f u n c t i o n  
o f  t h e  c o n t r o l  rods  i s  r e q u i r e d  d u r i n g  these MODES. I n  
MODES 3  and 4, t h e  c o n t r o l  rods a re  n o t  ab le  t o  be withdrawn 
s ince  t h e  r e a c t o r  mode sw i t ch  i s  i n  Shutdown and a  c o n t r o l  
r o d  b lock  i s  appl ied.  Th is  p rov ides  adequate requi rements 
f o r  c o n t r o l  r o d  scram c a p a b i l i t y  d u r i n g  these cond i t i ons .  
Scram requirements i n  MODE 5 a re  conta ined i n  LC0 3.9.5, 
"Cont ro l  Rod OPERABILITY - Refuel i ng .  " 

ACTIONS L u  

When t h e  requirements o f  t h i s  LC0 are  n o t  met, t h e  r a t e  o f  
negat ive  r e a c t i v i t y  i n s e r t i o n  d u r i n g  a  scram may n o t  be 
w i t h i n  t h e  assumptions o f  t h e  s a f e t y  analyses. Therefore 
t h e  p l a n t  must be brought t o  a  MODE i n  which t h e  LC0 does 
n o t  apply .  To achieve t h i s  s ta tus ,  t h e  p l a n t  must be 

(cont inued)  
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ACTIONS 
(cont inued)  brought t o  MODE 3 w i t h i n  12 hours. The a l lowed Complet ion 

Time o f  12 hours i s  reasonable. based on o ~ e r a t i n a  
experience, t o  reach MODE 3 f rom f u l l  power c o n d i t i o n s  i n  an 
o r d e r l y  manner and w i t hou t  cha l l eng ing  p l a n t  systems. 

SURVEILLANCE The f o u r  SRs o f  t h i s  LC0 a re  mod i f i ed  by  a Note s t a t i n g  t h a t  
REQUIREMENTS d u r i n g  a  s i n g l e  o r  p a i r  c o n t r o l  r o d  scram t ime  su rve i l l ance ,  

t h e  CRD pumps s h a l l  be i s o l a t e d  f rom t h e  associated scram 
accumulator. Wi th  t h e  CRD pump i s o l a t e d  (i .e., charg ing  
va lve  c losed) ,  t h e  i n f l u e n c e  o f  t h e  CRD pump head does n o t  
a f f e c t  t h e  s i n g l e  o r  p a i r  c o n t r o l  r o d  scram t imes.  Dur ing a  
f u l l  co re  scram, t h e  CRD pump head would be seen by a l l  
c o n t r o l  rods  and would have a  n e g l i g i b l e  e f f e c t  on t h e  scram 
i n s e r t i o n  times. 

The scram r e a c t i v i t y  used i n  DBA and t r a n s i e n t  analyses i s  
based on assumed c o n t r o l  r o d  scram t ime.  Measurement o f  t h e  
scram t imes w i t h  r e a c t o r  steam dome pressure 2 6.55 MPaG 
demonstrates acceptable scram t imes f o r  t h e  t r a n s i e n t s  
analyzed i n  References 2 and 3. 

Scram i n s e r t i o n  t imes increase w i t h  i nc reas ing  r e a c t o r  
pressure because o f  t h e  competing e f f e c t s  o f  r e a c t o r  steam 
dome pressure and s to red  accumulator energy. Therefore, 
demonstrat ion o f  adequate scram t imes a t  r e a c t o r  steam dome 
pressure g rea te r  than 6.55 MPaG ensures t h a t  t h e  scram t imes 
w i l l  be w i t h i n  t h e  s p e c i f i e d  l i m i t s  a t  h i ghe r  pressures.  
L i m i t s  a re  s p e c i f i e d  as a  f u n c t i o n  o f  r e a c t o r  pressure t o  
account f o r  t h e  s e n s i t i v i t y  o f  t h e  scram i n s e r t i o n  t imes  
w i t h  pressure and t o  a l l o w  a  range o f  pressures over  which 
scram t ime  t e s t i n g  can be performed. To ensure scram t ime 
t e s t i n g  i s  performed w i t h i n  a  reasonable t ime  f o l l o w i n g  a  
r e f u e l i n g  o r  a f t e r  a  shutdown 2 120 days, a l l  c o n t r o l  rods 
a re  r e q u i r e d  t o  be t e s t e d  be fo re  exceeding 40% RTP. Th i s  
Frequency i s  acceptable, cons ider ing  t h e  a d d i t i o n a l  
su rve i l l ances  performed f o r  c o n t r o l  r o d  OPERABILITY, t h e  
f requent  v e r i f i c a t i o n  o f  adequate accumulator pressure, and 
t h e  requ i red  t e s t i n g  o f  c o n t r o l  rods  a f f e c t e d  by work on 
c o n t r o l  rods  o r  t h e  CRD System. 

(cont inued)  
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SURVEILLANCE SR 3.1.4.2 
REOUIREMENTS 

(cont inued)  A d d i t i o n a l  t e s t i n g  o f  a  sample o f  c o n t r o l  rods  i s  r e q u i r e d  
t o  v e r i f y  t h e  cont inued performance o f  t h e  scram f u n c t i o n  
d u r i n g  t h e  cyc le .  A  rep resen ta t i ve  sample con ta ins  a t  l e a s t  
10% o f  t h e  c o n t r o l  rods. The sample remains rep resen ta t i ve  
i f  no more than 20% o f  t h e  c o n t r o l  rods  i n  t h e  sample t e s t e d  
a re  determined t o  be "slow." I f  more than 209C o f  t h e  sample 
i s  dec la red  t o  be "slow" p e r  t h e  c r i t e r i a  i n  Table 3.1.4-1, 
a d d i t i o n a l  c o n t r o l  rods a re  t e s t e d  u n t i l  t h i s  20% c r i t e r i o n  
(e.g., 20% o f  t h e  e n t i r e  sample s i ze )  i s  s a t i s f i e d ,  o r  u n t i l  
t h e  t o t a l  number o f  "slow" c o n t r o l  rods( th roughout  t h e  core, 
f rom a l l  Su rve i l l ances )  exceeds t h e  LC0 l i m i t .  For  planned 
t e s t i n g ,  t h e  c o n t r o l  rods se lec ted  f o r  t h e  sample should be 
d i f f e r e n t  f o r  each t e s t .  Data f rom i nadve r ten t  scrams 
should be used whenever poss ib l e  t o  avo id  unnecessary 
t e s t i n g  a t  power, even i f  t h e  c o n t r o l  rods  w i t h  da ta  were 
p r e v i o u s l y  t e s t e d  i n  a  sample. The 120 day Frequency i s  
based on ope ra t i ng  exper ience t h a t  has shown c o n t r o l  r o d  
scram t imes do n o t  s i g n i f i c a n t l y  change over  an ope ra t i ng  
cyc le .  Th is  Frequency i s  a l s o  reasonable, based on t h e  
a d d i t i o n a l  Su rve i l l ances  done on t h e  CRDs a t  more f requent  
i n t e r v a l s  i n  accordance w i t h  LC0 3.1.3 and LC0 3.1.5, 
"Contro l  Rod Scram Accumulators. " 

When work t h a t  cou ld  a f f e c t  t h e  scram i n s e r t i o n  t ime  i s  
performed on a  c o n t r o l  r o d  o r  t h e  CRD System, t e s t i n g  must 
be done t o  demonstrate t h a t  each a f f e c t e d  c o n t r o l  r o d  
r e t a i n s  adequate scram performance over  t h e  range o f  
app l i cab le  r e a c t o r  pressures f rom zero t o  t h e  maximum 
pe rm iss ib l e  pressure.  The scram t e s t i n g  must be performed 
once be fo re  d e c l a r i n g  t h e  c o n t r o l  r o d  OPERABLE. The 
r e q u i r e d  scram t ime  t e s t i n g  must demonstrate t h a t  t h e  
a f f e c t e d  c o n t r o l  r o d  i s  s t i l l  w i t h i n  t h e  l i m i t s  o f  
Table 3.1.4-1, f o r  s t a r t u p  cond i t i ons .  

S p e c i f i c  examples o f  work t h a t  cou ld  a f f e c t  t h e  scram t imes 
i nc l ude  (bu t  a re  n o t  l i m i t e d  t o )  t h e  f o l l o w i n g :  removal o f  
any CRD f o r  maintenance o r  mod i f i ca t i on ;  replacement o f  a  
c o n t r o l  rod; and maintenance o r  m o d i f i c a t i o n  o f  a  scram 
so leno id  p i l o t  valve, scram valve,  accumulator i s01  a t i o n  
valve,  o r  check valves i n  t h e  p i p i n g  r e q u i r e d  f o r  scram. 

(cont inued)  
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SURVEILLANCE SR 3 .1 .4 .3  (cont inued)  
REOUIREMENTS 

(cont inued)  The Frequency o f  once p r i o r  t o  d e c l a r i n g  t h e  a f f e c t e d  
c o n t r o l  r o d  OPERABLE i s  acceptable because o f  t h e  c a p a b i l i t y  
o f  t e s t i n g  t h e  c o n t r o l  r od  over  a range o f  ope ra t i ng  
c o n d i t i o n s  and t h e  more f requent  s u r v e i l  1 ances on o t h e r  
aspects o f  c o n t r o l  r o d  OPERABILITY. 

When work t h a t  cou ld  a f f e c t  t h e  scram i n s e r t i o n  t ime  i s  
performed on a c o n t r o l  r o d  o r  CRD System, t e s t i n g  must be 
done t o  demonstrate each a f f e c t e d  c o n t r o l  r o d  i s  s t i l l  
w i t h i n  t h e  l i m i t s  o f  Table 3.1.4-1 w i t h  t h e  r e a c t o r  steam 
dome pressure r 6.55 MPaG. Where work has been performed a t  
h i gh  r e a c t o r  pressure, t h e  requi rements o f  SR 3.1 .4 .3  and 
SR 3.1 .4 .4  w i l l  be s a t i s f i e d  w i t h  one t e s t .  For  a c o n t r o l  
r o d  a f f e c t e d  by work performed w h i l e  shu t  down, however, a 
zero  p ressure  and a h i gh  p ressure  t e s t  may be requ i r ed .  
Th i s  t e s t i n g  ensures t h a t  t h e  c o n t r o l  r o d  scram performance 
i s  acceptable f o r  ope ra t i ng  r e a c t o r  p ressure  c o n d i t i o n s  
p r i o r  t o  wi thdrawing t h e  c o n t r o l  r o d  f o r  con t inued  
opera t ion .  A1 t e r n a t i v e l y ,  a t e s t  d u r i n g  h y d r o s t a t i c  
pressure t e s t i n g  cou ld  a l so  s a t i s f y  bo th  c r i t e r i a .  

The Frequency o f  once p r i o r  t o  exceeding 40% RTP i s  
acceptable because o f  t h e  c a p a b i l i t y  o f  t e s t i n g  t h e  c o n t r o l  
r o d  a t  t h e  d i f f e r e n t  c o n d i t i o n s  and t h e  more f r equen t  
s u r v e i l l a n c e s  on o t h e r  aspects o f  c o n t r o l  r o d  OPERABILITY. 

REFERENCES 1. 10 CFR 50, Appendix A, GDC 10. 

2. DCD T i e r  2, Sect ion  4.6.2. 

3.  DCD T i e r  2, Sect ion  5.2 .2 .  

4.  DCD T i e r  2, Sect ion 15.4.1.  

ABWR TS Rev. 0. Design Control DocumentITier 2 



Cont ro l  Rod Scram Accumulators 
B 3.1.5 

B 3.1 REACTIVITY CONTROL SYSTEMS 

B 3.1.5 Cont ro l  Rod Scram Accumulators 

BASES 

BACKGROUND The c o n t r o l  r o d  scram accumulators a re  p a r t  o f  t h e  Cont ro l  
Rod D r i ve  (CRD) System and are  p rov ided  t o  ensure t h a t  t h e  
c o n t r o l  rods scram under vary ing  r e a c t o r  cond i t i ons .  The 
c o n t r o l  r o d  scram accumulators s t o r e  s u f f i c i e n t  energy t o  
f u l l y  i n s e r t  a p a i r  o f  c o n t r o l  rods  assoc ia ted  w i t h  a 
s p e c i f i c  h y d r a u l i c  c o n t r o l  u n i t  (HCU) a t  any r e a c t o r  vessel 
pressure.  The accumulator i s  a h y d r a u l i c  c y l i n d e r  w i t h  a 
f r e e  f l o a t i n g  p i s t o n .  The p i s t o n  separates t h e  water  used 
t o  scram t h e  c o n t r o l  rods f rom t h e  n i t rogen,  which p rov ides  
t h e  requ i red  energy. The scram accumulators a re  necessary 
t o  scram t h e  c o n t r o l  rods  w i t h i n  t h e  r e q u i r e d  i n s e r t i o n  
t imes o f  LC0 3.1.4, "Contro l  Rod Scram Times." 

APPLICABLE 
SAFETY ANALYSES 

The a n a l y t i c a l  methods and assumptions used i n  eva lua t i ng  
t h e  c o n t r o l  r o d  scram f u n c t i o n  a re  presented i n  
References 1, 2, 3, and 4. The Design Basis  Accident  (DBA) 
and t r a n s i e n t  analyses assume t h a t  a l l  o f  t h e  c o n t r o l  rods 
scram a t  a s p e c i f i e d  i n s e r t i o n  r a t e .  OPERABILITY o f  each 
i n d i v i d u a l  c o n t r o l  r o d  scram accumulator, a long w i t h  
LC0 3.1.3, "Contro l  Rod OPERABILITY," and LC0 3.1.4, ensures 
t h a t  t h e  scram r e a c t i v i t y  assumed i n  t h e  DBA and t r a n s i e n t  
analyses can be met. The ex is tence  o f  an inoperab le  
accumulator may i n v a l i d a t e  p r i o r  scram t ime measurements f o r  
t h e  associated c o n t r o l  rod.  

The scram f u n c t i o n  o f  t h e  CRD System, and, t he re fo re ,  t h e  
OPERABILITY o f  t h e  accumulators, p r o t e c t s  t h e  MCPR Safe ty  
L i m i t  (see Bases f o r  LC0 3.2.2, "MINIMUM CRITICAL POWER 
RATIO (MCPR)") and t h e  1% c ladd ing  p l a s t i c  s t r a i n  f u e l  
des ign 1 i m i t  (see Bases f o r  LC0 3.2.1, "AVERAGE PLANAR 
LINEAR HEAT GENERATION RATE (APLHGR) ," and LC0 3.2.3, 
"LINEAR HEAT GENERATION RATE (LHGR)"), which ensure t h a t  no 
f u e l  damage w i l l  occur i f  these l i m i t s  a re  n o t  exceeded (see 
Bases f o r  LC0 3.1.4). Also, t h e  scram f u n c t i o n  a t  low 
r e a c t o r  vessel pressure (i.e., s t a r t u p  cond i t i ons )  p rov ides  
p r o t e c t i o n  aga ins t  v i o l a t i n g  f u e l  des ign 1 im i  t s  d u r i n g  
r e a c t i v i t y  i n s e r t i o n  acc iden ts  (see Bases f o r  LC0 3.1.6, 
"Rod Pa t te rn  Cont ro l  " )  . 

(cont inued)  
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BASES 

APPLICABLE Cont ro l  r od  scram accumulators s a t i s f y  C r i t e r i o n  3 o f  t h e  
SAFETY ANALYSES NRC P o l i c y  Statement. 

(cont inued)  

LC0 The OPERABILITY o f  t h e  c o n t r o l  r o d  scram accumulators I s  
r e q u i r e d  t o  ensure t h a t  adequate scram i n s e r t i o n  c a p a b i l i t y  
e x i s t s  when needed over  t h e  e n t i r e  range o f  r e a c t o r  
pressures.  The OPERABILITY o f  t h e  scram accumulators i s  
based on ma in ta in i ng  adequate accumulator pressure. 

APPLICABILITY I n  MODES 1 and 2, t h e  scram f u n c t i o n  i s  r e q u i r e d  f o r  
m i t i g a t i o n  o f  DBAs and t r a n s i e n t s  and, t he re fo re ,  t h e  scram 
accumulators must be OPERABLE t o  suppor t  t h e  scram func t i on .  
I n  MODES 3 and 4, c o n t r o l  rods a re  o n l y  a l lowed t o  be 
withdrawn s i nce  t h e  r e a c t o r  mode sw i t ch  i s  i n  Shutdown and a 
c o n t r o l  r o d  b lock  i s  app l ied .  Th i s  p rov ides  adequate 
requi rements f o r  c o n t r o l  r o d  scram accumulator OPERABILITY 
under these cond i t i ons .  Requirements f o r  scram accumulators 
i n  MODE 5 a re  conta ined i n  LC0 3.9.5, "Cont ro l  Rod 
OPERABILITY - Refuel i ng .  " 

ACTIONS The ACTIONS t a b l e  i s  mod i f i ed  by a Note i n d i c a t i n g  t h a t  a 
separate Cond i t i on  e n t r y  i s  a l lowed f o r  each c o n t r o l  r o d  
scram accumulator.  Th is  i s  acceptable s i nce  t h e  Required 
Ac t ions  f o r  each Cond i t ion  p rov ide  app rop r i a te  compensatory 
a c t i o n  f o r  each a f f e c t e d  c o n t r o l  rod .  Complying w i t h  t h e  
Required Ac t ions  may a l l o w  f o r  cont inued ope ra t i on  and 
subsequent a f f e c t e d  c o n t r o l  rods governed by subsequent 
Cond i t i on  e n t r y  and a p p l i c a t i o n  o f  assoc ia ted  Required 
Ac t ions .  

Wi th one c o n t r o l  r o d  scram accumulator inoperable,  t h e  scram 
f u n c t i o n  cou ld  become severe ly  degraded because t h e  
accumulator i s  t h e  p r imary  source o f  scram f o r c e  f o r  t h e  
associated c o n t r o l  r o d  o r  r od  p a i r  a t  a l l  r e a c t o r  pressures. 
I n  t h i s  event, t h e  associated c o n t r o l  r o d  o r  r o d  p a i r  i s  
dec la red  inoperab le  and LC0 3.1.3 entered. Th is  would 

(cont inued)  

ABWR TS B 3.1-29 Rev. 0. Design C o n t r o l  D o c u w n t / T i e r  2 



Cont ro l  Rod Scram Accumulators 
B 3 . 1 . 5  

BASES 

ACTIONS (cont inued)  

r e s u l t  i n  r e q u i r i n g  t h e  a f f e c t e d  c o n t r o l  r o d  o r  r o d  p a i r  t o  
be f u l l y  i n s e r t e d  and disarmed, thereby  s a t i s f y i n g  i t s  
in tended f u n c t i o n  i n  accordance w i t h  ACTIONS o f  LC0 3 . 1 . 3 .  
The a l lowed Completion Time o f  8 hours i s  considered 
reasonable, based on t h e  l a r g e  number o f  c o n t r o l  rods  
a v a i l a b l e  t o  p rov ide  t h e  scram f u n c t i o n .  A d d i t i o n a l l y ,  an 
automat ic  r e a c t o r  scram f u n c t i o n  i s  p rov ided  on sensed low 
pressure i n  t h e  CRD charg ing  water  header (see LC0 3 . 3 . 1 . 1 ,  
"SSLC Sensor Ins t rumenta t ion" ) .  Th is  a n t i c i p a t o r y  r e a c t o r  
t r i p  p r o t e c t s  aga ins t  t h e  p o s s i b i l i t y  o f  s i g n i f i c a n t  
pressure degradat ion (and thus reduced scram f o r c e )  
concu r ren t l y  i n  m u l t i p l e  c o n t r o l  r od  scram accumulators due 
t o  a t r a n s i e n t  i n  t h e  CRD h y d r a u l i c  system. 

Wi th two o r  more c o n t r o l  r o d  scram accumulators inoperable,  
t h e  scram f u n c t i o n  cou ld  become seve re l y  degraded because 
t h e  accumulators a re  t h e  p r imary  source o f  scram f o r c e  f o r  
t h e  c o n t r o l  rods a t  a l l  r e a c t o r  pressures.  I n  t h i s  event,  
t h e  associated c o n t r o l  rods a re  dec la red  inoperab le  and LC0 
3 . 1 . 3  entered.  Th i s  would r e s u l t  i n  r e q u i r i n g  t h e  a f f e c t e d  
c o n t r o l  rods t o  be f u l l y  i n s e r t e d  and disarmed, thereby  
s a t i s f y i n g  i t s  in tended f u n c t i o n  i n  accordance w i t h  ACTIONS 
o f  LC0 3 . 1 . 3 .  

The a l lowed Completion Time o f  1  hour i s  considered 
reasonable, based on t h e  c a p a b i l i t y  t o  d r i v e  i n  t h e  c o n t r o l  
rods  by t h e  FMCRD motors and t h e  low p r o b a b i l i t y  o f  a DBA o r  
t r a n s i e n t  occu r r i ng  w h i l e  t h e  a f f e c t e d  accumulators a re  
inoperable.  

The r e a c t o r  mode sw i t ch  must be immediate ly  p laced i n  t h e  
shutdown p o s i t i o n  i f  any Required Ac t i on  and assoc ia ted  
Completion Time cannot be met. Th i s  ensures t h a t  a l l  
i n s e r t a b l e  c o n t r o l  rods are i n s e r t e d  and t h a t  t h e  r e a c t o r  i s  
i n  a c o n d i t i o n  t h a t  does n o t  r e q u i r e  t h e  a c t i v e  f u n c t i o n  
( i  .e., scram) o f  t h e  c o n t r o l  rods.  Th i s  Required A c t i o n  i s  
mod i f i ed  by a Note s t a t i n g  t h a t  t h e  Required A c t i o n  i s  n o t  
a p p l i c a b l e  i f  a l l  c o n t r o l  rods  assoc ia ted  w i t h  t h e  

(cont inued)  
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inoperab le  scram accumulators a re  f u l l y  inser ted ,  s i nce  t h e  
f u n c t i o n  o f  t h e  c o n t r o l  rods has been performed. 

SURVEILLANCE SR 3.1.5.1 
REOUIREMENTS . . - - - . . - . . - . . . . 

SR 3.1.5.1 r e q u i r e s  t h a t  t h e  accumulator pressure be checked 
every 7 days t o  ensure adequate accumulator p ressure  e x i s t s  
t o  p rov ide  s u f f i c i e n t  scram fo rce .  The p r ima ry  i n d i c a t o r  o f  
accumulator OPERABILITY i s  t h e  accumulator pressure.  A 
minimum accumulator pressure i s  s p e c i f i e d ,  below which t h e  
c a p a b i l i t y  o f  t h e  accumulator t o  per fo rm i t s  in tended 
f u n c t i o n  becomes degraded and t h e  accumulator i s  considered 
inoperable.  The minimum accumulator pressure o f  
12.75 MPaG i s  w e l l  below t h e  expected pressure o f  
14.71 MPaG (Ref.  2 ) .  Dec la r i ng  t h e  accumulator inoperab le  
when t h e  minimum pressure i s  n o t  mainta ined ensures t h a t  
s i g n i f i c a n t  degradat ion i n  scram t imes does n o t  occur .  The 
7 day Frequency has been shown t o  be acceptable th rough 
ope ra t i ng  experience and takes i n t o  account i n d i c a t i o n s  
a v a i l a b l e  i n  t h e  c o n t r o l  room. 

REFERENCES 1. NEDE-24011-P-A, "General E l e c t r i c  Standard Appl i c a t i o n  
Fuel,"  September 1988. 

2 .  DCDTier  2, Sec t ion  4.6.1 

3. DCD T i e r  2, Sec t ion  5.2.2 

4. DCD T i e r  2, Sec t ion  15.4.1 
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B 3.1.6 Rod P a t t e r n  Cont ro l  

BASES 

BACKGROUND Cont ro l  r o d  p a t t e r n s  d u r i n g  s t a r t u p  c o n d i t i o n s  a re  
c o n t r o l l e d  by t h e  opera to r  and t h e  r o d  wor th  m in im ize r  (RWM) 
(LC0 3.3.5.1, "Contro l  Rod B lock  Ins t rumenta t ion" ) ,  so t h a t  
o n l y  s p e c i f i e d  c o n t r o l  r o d  sequences and r e l a t i v e  p o s i t i o n s  
a re  a l lowed over  t h e  ope ra t i ng  range o f  a l l  c o n t r o l  rods  
i n s e r t e d  t o  1G% RTP. The sequences e f f e c t i v e l y  l i m i t  t h e  
p o t e n t i a l  amount o f  r e a c t i v i t y  a d d i t i o n  t h a t  cou ld  occur  
d u r i n g  a  c o n t r o l  r od  wi thdrawal ,  s p e c i f i c a l l y  t h e  r o d  
wi thdrawal  e r r o r  (RWE) event.  

APPLICABLE The a n a l y t i c a l  methods and assumptions used i n  e v a l u a t i n g  
SAFETY ANALYSES t h e  RWE are  summarized i n  References 1 and 2. RWE analyses 

assume t h a t  t h e  r e a c t o r  opera to r  f o l l o w s  p resc r i bed  
wi thdrawal  sequences. These sequences d e f i n e  t h e  p o t e n t i  a1 
i n i t i a l  cond i t i ons  f o r  t h e  RWE ana l ys i s .  The RWM 
(LC0 3.3.5.1) p rov ides  backup t o  ope ra to r  c o n t r o l  o f  t h e  
wi thdrawal  sequences t o  ensure t h a t  t h e  i n i t i a l  c o n d i t i o n s  
o f  t h e  RWE ana l ys i s  a re  no t  v i o l a t e d .  

Prevent ion  o r  m i t i g a t i o n  o f  p o s i t i v e  r e a c t i v i t y  i n s e r t i o n  
events i s  necessary t o  l i m i t  t h e  energy d e p o s i t i o n  i n  t h e  
f u e l ,  thereby  p reven t i ng  s i g n i f i c a n t  f u e l  damage, which 
cou ld  r e s u l t  i n  undue re lease  o f  r a d i o a c t i v i t y  (Reference 
4 ) .  Since t h e  f a i l u r e  consequences f o r  UO, have been shown 
t o  be i n s i g n i f i c a n t  below f u e l  energy depos i t i ons  o f  
1256 J/g, t h e  f u e l  damage l i m i t  o f  1172 J/g p rov ides  a  
margin o f  s a f e t y  from s i g n i f i c a n t  core  damage, which would 
r e s u l t  i n  re lease  o f  r a d i o a c t i v i t y  (Reference 3 ) .  Generic 
ana l ys i s  o f  t h e  GWSR (equ i va len t  t o  t h e  BPWS, see Reference 
5) has demonstrated t h a t  t h e  1172 J/g f u e l  damage l i m i t  w i l l  
n o t  be v i o l a t e d  du r i ng  a  pos tu la ted  r e a c t i v i t y  t r a n s i e n t  
w h i l e  f o l l o w i n g  t h e  GWSR mode o f  ope ra t i on .  

Cont ro l  r o d  p a t t e r n s  analyzed i n  References 1  and 2, f o l l o w  
t h e  GWSR which i s  t h e  same as t h e  banked p o s i t i o n  wi thdrawal  
sequence (BPWS) descr ibed  i n  Reference 5. The GWSR i s  
a p p l i c a b l e  f rom t h e  c o n d i t i o n  o f  a l l  c o n t r o l  rods  f u l l y  
i n s e r t e d  t o  10% RTP. For  t h e  GWSR, t h e  c o n t r o l  rods  a re  
r e q u i r e d  t o  be moved i n  groups, w i t h  a l l  c o n t r o l  rods  

(cont inued)  
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APPLICABLE assigned t o  a  s p e c i f i c  group r e q u i r e d  t o  be w i t h i n  s p e c i f i e d  
SAFETY ANALYSES banked p o s i t i o n s .  The banked p o s i t i o n s  a r e  d e f i n e d  t o  

(cont inued)  min imize t h e  maximum incrementa l  c o n t r o l  r o d  worths w i t h o u t  
be ing  o v e r l y  r e s t r i c t i v e  d u r i n g  normal p l a n t  opera t ion .  The 
gener ic  BPWS ana l ys i s  (Reference 5) a l s o  eva lua ted  t h e  
e f f e c t  o f  f u l l y  i nse r ted ,  inoperab le  c o n t r o l  rods  n o t  i n  
compliance w i t h  t h e  sequence, t o  a l l o w  a  l i m i t e d  number 
( i .e. ,  e i g h t )  and d i s t r i b u t i o n  o f  f u l l y  i nse r ted ,  inoperab le  
c o n t r o l  rods. 

Rod p a t t e r n  c o n t r o l  s a t i s f i e s  t h e  requi rements o f  
C r i t e r i o n  3  o f  t h e  NRC P o l i c y  Statement. 

LC0 Compliance w i t h  t h e  p resc r i bed  c o n t r o l  r o d  sequences 
minimizes t h e  p o t e n t i a l  consequences o f  a  RWE by l i m i t i n g  
t h e  i n i t i a l  c o n d i t i o n s  t o  those c o n s i s t e n t  w i t h  t h e  GWSR. 
Th i s  LC0 o n l y  app l i es  t o  OPERABLE c o n t r o l  rods. For 
inoperab le  c o n t r o l  rods requ i red  t o  be i nse r ted ,  separate 
requi rements are s p e c i f i e d  i n  LC0 3.1.3, "Cont ro l  Rod 
OPERABILITY," cons i s ten t  w i t h  t h e  al lowances f o r  inoperab le  
c o n t r o l  rods i n  t h e  GWSR. 

APPLICABILITY Compliance w i t h  GWSR i s  r e q u i r e d  i n  MODES 1 and 2, when 
THERMAL POWER i s  5 10% RTP. When THERMAL POWER i s  
> 10% RTP, t h e r e  i s  no c r e d i b l e  c o n t r o l  r o d  c o n f i g u r a t i o n  
t h a t  r e s u l t s  i n  a  c o n t r o l  r od  worth t h a t  cou ld  exceed t h e  
1172 J/g f u e l  damage l i m i t  d u r i n g  a  RWE. I n  MODES 3, 4, 
and 5, s ince  o n l y  a  t o t a l  o f  one c o n t r o l  r od  o r  c o n t r o l  r o d  
p a i r  can be withdrawn f rom core c e l l s  c o n t a i n i n g  f u e l  
assemblies, adequate SDM ensures t h a t  t h e  r e a c t o r  w i l l  
remain subcr i  t i c a l .  

ACTIONS A . l  and A.2 

Wi th one o r  more OPERABLE c o n t r o l  rods n o t  i n  compliance 
w i t h  t h e  p resc r i bed  c o n t r o l  r od  sequence, a c t i o n  may be 
taken t o  e i t h e r  c o r r e c t  t h e  c o n t r o l  r o d  p a t t e r n  o r  dec la re  
t h e  associated c o n t r o l  rods inoperab le  w i t h i n  8 hours. 
Noncompliance w i t h  t h e  p resc r i bed  sequence may be t h e  r e s u l t  
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ACTIONS A. l  and A.2 (cont inued)  

o f  f a i l e d  synchros, d r i f t i n g  f rom a  c o n t r o l  r o d  d r i v e  purge 
water t r a n s i e n t ,  l e a k i n g  scram valves,  o r  a  power reduc t i on  
t o  5 10% RTP be fore  e s t a b l i s h i n g  t h e  c o r r e c t  c o n t r o l  r o d  
p a t t e r n .  The number o f  OPERABLE c o n t r o l  rods  n o t  i n  
compliance w i t h  t h e  p resc r i bed  sequence i s  1  i m i t e d  t o  e i g h t  
t o  prevent  t h e  opera to r  f rom a t tempt ing  t o  c o r r e c t  a  c o n t r o l  
r o d  p a t t e r n  t h a t  s i g n i f i c a n t l y  dev ia tes  f rom t h e  p resc r i bed  
sequence. When t h e  c o n t r o l  r o d  p a t t e r n  i s  n o t  i n  compliance 
w i t h  t h e  p resc r i bed  sequence, a l l  c o n t r o l  r o d  movement 
should be stopped except f o r  moves needed t o  c o r r e c t  t h e  
c o n t r o l  r od  pa t t e rn ,  o r  scram i f  warranted. 

Required Ac t i on  A. l  i s  mod i f i ed  by a  Note, which a l lows 
c o n t r o l  rods t o  be bypassed i n  RAPI t o  a l l o w  t h e  a f f e c t e d  
c o n t r o l  rods t o  be re tu rned t o  t h e i r  c o r r e c t  p o s i t i o n .  Th i s  
ensures t h a t  t h e  c o n t r o l  rods  w i l l  be moved t o  t h e  c o r r e c t  
p o s i t i o n .  A  c o n t r o l  r o d  n o t  i n  compliance w i t h  t h e  
p resc r i bed  sequence i s  n o t  considered inoperab le  except as 
requ i red  by Required Ac t i on  A.2. OPERABILITY o f  c o n t r o l  
rods  i s  determined by compliance w i t h  LC0 3.1.3; LC0 3.1.4, 
"Cont ro l  Rod Scram Times"; and LC0 3.1.5, "Contro l  Rod Scram 
Accumulators." The a l lowed Complet ion Time o f  8 hours i s  
reasonable, cons ider ing  t h e  r e s t r i c t i o n s  on t h e  number o f  
a l lowed ou t  o f  sequence c o n t r o l  rods and t h e  l o w  p r o b a b i l i t y  
o f  a  RWE occu r r i ng  du r i ng  t h e  t ime  t h e  c o n t r o l  rods  a re  ou t  
o f  sequence. 

B . l  and 8.2 

I f  n ine  o r  more OPERABLE c o n t r o l  rods a re  o u t  o f  sequence, 
t h e  c o n t r o l  r od  p a t t e r n  s i g n i f i c a n t l y  dev ia tes  f rom t h e  
p rescr ibed  sequence. Cont ro l  r od  wi thdrawal  should be 
suspended immediately t o  prevent  t h e  p o t e n t i a l  f o r  f u r t h e r  
d e v i a t i o n  f rom t h e  p resc r i bed  sequence. Cont ro l  r o d  
i n s e r t i o n  t o  c o r r e c t  c o n t r o l  rods  withdrawn beyond t h e i r  
a l lowed p o s i t i o n  i s  a l lowed s ince,  i n  genera l ,  i n s e r t i o n  o f  
c o n t r o l  rods has l e s s  impact on c o n t r o l  r od  wor th  than 
wi thdrawals have. Required Ac t i on  B . l  i s  mod i f i ed  by a  Note 
t h a t  a l lows t h e  a f f e c t e d  c o n t r o l  rods t o  be bypassed i n  RAPI 
i n  accordance w i t h  SR 3.3.5.1.7 t o  a l l o w  i n s e r t i o n  on ly .  

Wi th n i ne  o r  more OPERABLE c o n t r o l  rods  n o t  i n  compliance 
w i t h  GWSR, t h e  r e a c t o r  mode sw i t ch  must be p laced i n  t h e  

(cont inued)  
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BASES 

ACTIONS B . l  and B.? (cont inued)  

shutdown p o s i t i o n  w i t h i n  1 hour. Wi th t h e  r e a c t o r  
modeswitch i n  shutdown, t h e  r e a c t o r  i s  shut  down, and 
t h e r e f o r e  does n o t  meet t h e  a p p l i c a b i l i t y  requi rements o f  
t h i s  LCO. The a l lowed Completion Time o f  1  hour i s  
reasonable t o  a l l o w  i n s e r t i o n  o f  c o n t r o l  rods  t o  r e s t o r e  
compliance, and i s  appropr ia te  r e l a t i v e  t o  t h e  low 
p r o b a b i l i t y  o f  a  RWE occu r r i ng  w i t h  t h e  c o n t r o l  rods  ou t  o f  
sequence. 

SURVEILLANCE SR 3.1.6.1 
REQUIREMENTS 

The c o n t r o l  r od  p a t t e r n  i s  v e r i f i e d  t o  be i n  compliance w i t h  
t h e  GWSR a t  a  24 hour Frequency, ensur ing t h e  assumptions o f  
t h e  RWE analyses a re  met. The 24 hour Frequency o f  t h i s  
Survei 11 ance was developed cons ide r i ng  t h a t  t h e  p r imary  
check o f  t h e  c o n t r o l  r o d  p a t t e r n  compliance w i t h  t h e  GWSR i s  
performed by t h e  RWM (LC0 3.3.5.1). The RWM p rov ides  
c o n t r o l  r o d  b locks  t o  en fo rce  t h e  requ i red  c o n t r o l  r o d  
sequence and i s  r equ i red  t o  be OPERABLE when ope ra t i ng  a t  
5 10% RTP. 

REFERENCES 1. NEDE-24011-P-A-9-US, "General E l e c t r i c  Standard 
A p p l i c a t i o n  f o r  Reactor Fuel - Supplement f o r  Un i ted  
States,"  September 1988. 

2. DCD T i e r  2, Sec t ion  15.4.1. 

3. NUREG-0800, "Standard Review Plan," Sec t ion  15.4.1, 
"Uncont ro l led  Cont ro l  Rod Assembly Withdrawal f rom a  
S u b c r i t i c a l  o r  Low Rod Power S t a r t u p  Condi t ion,"  
Rev is ion  2, J u l y  1981. 

4. 10 CFR 100.11, "Determinat ion o f  Exc lus ion  Area Low 
Popu la t ion  Zone and Popu la t ion  Center Dis tance."  

5. NEDO-21231, "Banked P o s i t i o n  Withdrawal Sequence," 
January 1977. 
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B 3 .1 .7  

B 3.1  REACTIVITY CONTROL SYSTEMS 

B 3.1.7 Standby L i q u i d  Cont ro l  (SLC) System 

BASES - 
BACKGROUND The SLC System i s  designed t o  p rov ide  t h e  c a p a b i l i t y  o f  

b r i n g i n g  t h e  reac to r ,  a t  any t ime i n  a  f u e l  cyc le ,  f rom f u l l  
power and minimum c o n t r o l  r o d  i nven to ry  (which i s  a t  t h e  
peak o f  t h e  xenon t r a n s i e n t )  t o  a  s u b c r i t i c a l  c o n d i t i o n  w i t h  
t h e  r e a c t o r  i n  t h e  most r e a c t i v e  xenon f r e e  s t a t e  w i t hou t  
t a k i n g  c r e d i t  f o r  c o n t r o l  r o d  movement. The SLC System 
s a t i s f i e s  t h e  requirements o f  10 CFR 50.62 (Ref.  1) on 
a n t i c i p a t e d  t r a n s i e n t  w i t hou t  scram (ATWS). 

The SLC System cons i s t s  o f  a  boron s o l u t i o n  s to rage tank, 
two p o s i t i v e  displacement pumps, two motor operated 
i n j e c t i o n  valves,  which a re  p rov ided  i n  p a r a l l e l  f o r  
redundancy, and associated p i p i n g  and va lves  used t o  
t r a n s f e r  bora ted  water  f rom t h e  s to rage t ank  t o  t h e  r e a c t o r  
pressure vessel (RPV) . The bora ted  s o l u t i o n  i s  d ischarged 
through t h e  "B" h i gh  pressure core f l o o d e r  (HPCF) subsystem 
sparger. 

APPLICABLE 
SAFETY ANALYSES 

The SLC System i s  au toma t i ca l l y  i n i t i a t e d .  The SLC System 
i s  used i n  t h e  event t h a t  n o t  enough c o n t r o l  rods  can be 
i n s e r t e d  t o  accomplish shutdown and cooldown i n  t h e  normal 
manner. The SLC System i n j e c t s  bora ted  water  i n t o  t h e  
r e a c t o r  core t o  compensate f o r  a l l  o f  t h e  va r i ous  r e a c t i v i t y  
e f f e c t s  t h a t  cou ld  occur d u r i n g  p l a n t  opera t ion .  To meet 
t h i s  ob jec t i ve ,  i t  i s  necessary t o  i n j e c t  a  q u a n t i t y  o f  
boron t h a t  produces a  concen t ra t i on  o f  850 ppm o f  n a t u r a l  
boron i n  t h e  r e a c t o r  core a t  20'C w i t h  t h e  r e a c t o r  a t  normal 
water  l e v e l .  Consider ing u n c e r t a i n t i e s  o f  m i x i ng  and t h e  
d i l u t i o n  by RHR water,  t h e  bora ted  water  concen t ra t i on  w i l l  
be 1070 ppm (Ref.  2) o r  h i ghe r  f o r  a  mass o f  water  equal t o  
t h e  sum o f  t h e  mass o f  water  i n  t h e  RPV a t  normal water  
l e v e l  and t h e  RHR shutdown c o o l i n g  p i p i n g .  The temperature 
versus concen t ra t i on  l i m i t s  i n  F igure  3 .1 .7 -1  are  c a l c u l a t e d  
such t h a t  t h e  r e q u i r e d  concen t ra t i on  i s  achieved. 
Th i s  q u a n t i t y  o f  borated s o l u t i o n  i s  t h e  amount t h a t  i s  
above t h e  pump suc t i on  s h u t o f f  l e v e l  i n  t h e  boron s o l u t i o n  
s torage tank.  No c r e d i t  i s  taken f o r  t h e  p o r t i o n  o f  t h e  
tank  volume t h a t  cannot be i n j e c t e d .  

(cont inued)  
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APPLICABLE 
SAFETY ANALYSIS The SLC System s a t i s f i e s  t h e  requi rements o f  t h e  NRC P o l i c y  

(cont inued)  Statement because ope ra t i ng  exper ience and p r o b a b i l i s t i c  
r i s k  assessment have g e n e r a l l y  shown i t  t o  be impor tan t  t o  
p u b l i c  h e a l t h  and sa fe t y .  

LC0 The OPERABILITY o f  t h e  SLC System prov ides  backup c a p a b i l i t y  
f o r  r e a c t i v i t y  c o n t r o l ,  independent o f  normal r e a c t i v i t y  
c o n t r o l  p rov i s i ons  prov ided by t h e  c o n t r o l  rods. The 
OPERABILITY o f  t h e  SLC System i s  based on t h e  cond i t i ons  o f  
t h e  borated s o l u t i o n  i n  t h e  storage t ank  and t h e  
a v a i l a b i l i t y  o f  a  f l o w  pa th  t o  t h e  RPV, i n c l u d i n g  t h e  
OPERABILITY o f  t h e  pumps and valves.  Because t h e  minimum 
r e q u i r e d  boron s o l u t i o n  concen t ra t i on  i s  t h e  same f o r  bo th  
ATWS m i t i g a t i o n  and c o l d  shutdown ( u n l i k e  some prev ious  
r e a c t o r  designs) then i f  t h e  boron s o l u t i o n  concen t ra t i on  i s  
l e s s  than t h e  requ i red  l i m i t ,  bo th  SLC subsystems s h a l l  be 
declared inoperable.  Two SLC subsystems are  r e q u i r e d  t o  be 
OPERABLE, each con ta in i ng  an OPERABLE pump, a  motor operated 
i n j e c t i o n  valve,  and associated p ip i ng ,  va lves,  and 
inst ruments and c o n t r o l s  t o  ensure an OPERABLE f l o w  pa th .  

APPLICABILITY I n  MODES 1  and 2, shutdown c a p a b i l i t y  i s  requ i red .  I n  
MODES 3  and 4, c o n t r o l  rods a re  n o t  ab le  t o  be withdrawn 
s i nce  t h e  r e a c t o r  mode swi tch  i s  i n  Shutdown and a  c o n t r o l  
r o d  b lock  i s  app l ied .  Th is  p rov ides  adequate c o n t r o l s  t o  
ensure t h e  r e a c t o r  remains s u b c r i t i c a l .  I n  MODE 5, o n l y  a  
s i n g l e  c o n t r o l  r od  o r  c o n t r o l  r od  p a i r  can be withdrawn from 
a  core  c e l l  con ta in i ng  f u e l  assemblies. Demonstrat ion o f  
adequate SDM (LC0 3.1.1, "SHUTDOWN MARGIN (SDM)") ensures 
t h a t  t h e  r e a c t o r  w i l l  no t  become c r i t i c a l .  Therefore, t h e  
SLC System i s  no t  r equ i red  t o  be OPERABLE d u r i n g  these 
cond i t i ons ,  when o n l y  a  s i n g l e  c o n t r o l  r od  o r  c o n t r o l  r o d  
p a i r  can be withdrawn. 

(cont inued)  
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ACTIONS - A. 1 

I f  t h e  boron concen t ra t i on  i s  l e s s  than  t h e  r e q u i r e d  l i m i t s  
g i ven  i n  F igure  3.1.7-1, t h e  concen t ra t i on  must be r e s t o r e d  
t o  w i t h i n  l i m i t s  i n  72 hours. For  ATWS 
prevent ion/mi  t i g a t i o n  t h e  ABWR fea tu res :  an automat ic  r o d  
i n s e r t  (ARI) and an e l e c t r i c a l  i n s e r t i o n  o f  FHCRDs, bo th  o f  
which u t i l i z e  sensors and l o g i c  t h a t  a re  d i v e r s e  and 
independent o f  t h e  r e a c t o r  p r o t e c t i o n  system; an ATWS 
r e c i r c u l a t i o n  pump t r i p  (RPT) ; and, automat ic  i n i t i a t i o n  o f  
SLCS under ATWS cond i t i ons  (Ref. 3) .  These f ea tu res  p rov ide  
t h e  ABWR an ATWS prevent ion  and m i t i g a t i o n  c a p a b i l i t y  w e l l  
beyond prev ious  BWRs. Because o f  t h e  l ow  p r o b a b i l i t y  o f  an 
ATWS event, t h e  ATWS prevention/mi t i g a t  i o n  f ea tu res  and t h e  
f a c t  t h a t  SLC System c a p a b i l i t y  s t i l l  e x i s t s  f o r  vessel 
i n j e c t i o n  under these cond i t i ons ,  t h e  a l lowed Complet ion 
Time o f  72 hours i s  acceptable and prov ides  adequate t ime t o  
r e s t o r e  concen t ra t i on  t o  w i t h i n  l i m i t s .  The second 
Completion Time f o r  Required A c t i o n  A. l  es tab l i shes  a l i m i t  
on t h e  maximum t ime  a l lowed f o r  any combinat ion o f  
concen t ra t i on  ou t  o f  l i m i t s  o r  inoperab le  SLC subsystems 
d u r i n g  any s i n g l e  cont iguous occurrence o f  f a i l i n g  t o  meet 
t h e  LCO. I f  Cond i t i on  A i s  en te red  wh i le ,  f o r  instance,  an 
SLC subsystem i s  inoperab le  and t h a t  subsystem i s  
subsequently r e tu rned  t o  OPERABLE, t h e  LC0 may a l ready  have 
been n o t  met f o r  up t o  7 days. Th is  s i t u a t i o n  cou ld  l e a d  t o  
a t o t a l  d u r a t i o n  o f  10 days (7 days i n  Cond i t i on  B, f o l l owed  
by 3 days i n  Cond i t i on  A), s ince  i n i t i a l  f a i l u r e  o f  t h e  LCO, 
t o  r e s t o r e  t h e  SLC System. Then an SLC subsystem cou ld  be 
found inooperable again, and concen t ra t i on  cou ld  be r e s t o r e d  
t o  w i t h i n  l i m i t s .  Th is  cou ld  con t inue  i n d e f i n i t e l y .  

Th i s  Completion Time a l lows f o r  an except ion  t o  t h e  normal 
" t ime  zero"  f o r  beginning t h e  a l lowed outage t ime  "c lock,"  
r e s u l t i n g  i n  e s t a b l i s h i n g  t h e  " t ime  zero"  a t  t h e  t ime  t h e  
LC0 was i n i t i a l l y  n o t  met i ns tead  o f  a t  t h e  t ime Cond i t i on  A 
was entered.  The 10 day Completion Time i s  an acceptable 
l i m i t a t i o n  on t h i s  p o t e n t i a l  t o  f a i l  t o  meet t h e  LC0 
i n d e f i n i t e l y .  

(cont inued)  
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(continued) 

If one SLC System subsystem is inoperable, the inoperable 
subsystem must be restored to OPERABLE status within 7 days. 
In this condition, the remaining OPERABLE subsystem is 
adequate to perform the shutdown function. However, the 
overall reliability is reduced because a single failure in 
the remaining OPERABLE subsystem could result in reduced SLC 
System shutdown capability. The 7 day Completion Time is 
based on the availability of an OPERABLE subsystem capable 
of performing the intended SLC System function and the low 
probability of an ATWS event. The second Completion Time 
for Required Action B.l establishes a limit on the maximum 
time allowed for any combination of concentration out of 
limits or inoperable SLC subsystems during any single 
contiguous occurrence of failing to meet the LCO. If 
Condition B is entered while, for instance, concentration is 
out of limits, and is subsequently returned to within 
limits, the LC0 may already have been not met for up to 7 
days. This situation could lead to a total duration of 10 
days (3 days in Condition A, followed by 7 days in Condition 
B), since initial failure of the LCO, to restore the SLC 
System. Then concentration could be found out of limits 
again, and the SLC subsystem could be restored to OPERABLE. 
This could continue indefinitely. 

This Completion Time allows for an exception to the normal 
"time zero" for beginning the allowed outage time "clock," 
resulting in establishing the "time zero" at the time the 
LC0 was initially not met instead of at the time Condition B 
was entered. The 10 day Completion Time is an acceptable 
limitation on this potential to fail to meet the LC0 
indefinitely. 

If both SLC subsystems are inoperable, at least one 
subsystem must be restored to OPERABLE status within 
8 hours. The allowed Completion Time of 8 hours is 
considered acceptable, given the low probability of ACTIONS 
an ATWS event. 

(continued) 
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ACTIONS 
(cont inued)  Qzl 

If any Required A c t i o n  and assoc ia ted  Complet ion Time i s  n o t  
met, t h e  p l a n t  must be brought  t o  a MODE i n  which t h e  LC0 
does n o t  apply. To achieve t h i s  s ta tus ,  t h e  p l a n t  must be 
brought  t o  MODE 3 w i t h i n  12 hours. The a l lowed Complet ion 
Time o f  12 hours i s  reasonable, based on ope ra t i ng  
experience, t o  reach MODE 3 f rom f u l l  power c o n d i t i o n s  i n  an 
o r d e r l y  manner and w i t h o u t  cha l l eng ing  p l a n t  systems. 

SURVEILLANCE SR 3.1.7.1 and SR 3.1.7.2 
REOUIREMENTS 

SR 3.1.7.1 and SR 3.1.7.2 a re  24 hour Su rve i l l ances ,  
v e r i f y i n g  c e r t a i n  c h a r a c t e r i s t i c s  o f  t h e  SLC System (e.g., 
t h e  volume and temperature o f  t h e  bora ted  s o l u t i o n  i n  t h e  
s to rage tank) ,  thereby ensur ing  t h e  SLC System OPERABILITY 
w i t h o u t  d i s t u r b i n a  normal o l a n t  o ~ e r a t i o n .  These 
Survei  11 ances e n s i r e  t h a t  t h e  proper  bora ted  s o l u t i o n  and 
temperature are mainta ined.  Ma in ta i n i ng  a minimum s p e c i f i e d  
bora ted  s o l u t i o n  temperature i s  impor tan t  i n  ensur ing  t h a t  
t h e  boron remains i n  s o l u t i o n  and does n o t  p r e c i p i t a t e  o u t  
i n  t h e  storage tank. The 24 hour Frequency o f  these SRs i s  
based on ope ra t i ng  exper ience t h a t  has shown t h e r e  a re  
r e l a t i v e l y  slow v a r i a t i o n s  i n  t h e  measured parameters o f  
volume and temperature. 

Th i s  S u r v e i l l a n c e  r e q u i r e s  an examinat ion o f  t h e  sodium 
pentaborate s o l u t i o n  by us ing  chemical a n a l y s i s  t o  ensure 
t h e  p roper  concen t ra t i on  o f  boron e x i s t s  i n  t h e  s to rage 
tank .  SR 3.1.7.3 must be performed anyt ime boron o r  water  
i s  added t o  t h e  storage t ank  s o l u t i o n  t o  e s t a b l i s h  t h a t  t h e  
boron s o l u t i o n  concen t ra t i on  i s  w i t h i n  t h e  s p e c i f i e d  1 i m i t s .  
Th i s  S u r v e i l l a n c e  must be performed anyt ime t h e  temperature 
i s  r e s t o r e d  t o  w i t h i n  t h e  l i m i t s  o f  F i gu re  3.1.7-1, t o  
ensure no s i g n i f i c a n t  boron p r e c i p i t a t i o n  occurred.  The 
31  day Frequency o f  t h i s  S u r v e i l l a n c e  i s  app rop r i a te  because 
o f  t h e  r e l a t i v e l y  slow v a r i a t i o n  o f  boron concen t ra t i on  
between su rve i l l ances .  

(cont inued)  
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SLC System 
B 3 .1 .7  

BASES 

SURVEILLANCE SR 3 .1 .7 .4  
REQUIREMENTS 

(cont inued)  SR 3 .1 .7 .4  v e r i f i e s  each va l ve  i n  t h e  system i s  i n  i t s  
c o r r e c t  p o s i t i o n .  V e r i f y i n g  t h e  c o r r e c t  a l ignment  f o r  
manual, power operated, and automat ic  va lves  i n  t h e  SLC 
System f l o w  pa th  ensures t h a t  t h e  p roper  f l o w  paths w i l l  
e x i s t  f o r  system opera t ion .  Th is  S u r v e i l l a n c e  does n o t  
app ly  t o  va lves t h a t  a re  locked, sealed, o r  o therw ise  
secured i n  p o s i t i o n ,  s ince  they  were v e r i f i e d  t o  be i n  t h e  
c o r r e c t  p o s i t i o n  p r i o r  t o  l ock ing ,  sea l ing ,  o r  secur ing.  
Th i s  v e r i f i c a t i o n  o f  va l ve  a l ignment  does n o t  app ly  t o  
va lves  t h a t  cannot be i n a d v e r t e n t l y  misal igned,  such as 
check valves.  Th is  SR does no t  r e q u i r e  any t e s t i n g  o r  va l ve  
man ipu la t ion ;  r a the r ,  i t  i nvo l ves  v e r i f i c a t i o n  t h a t  those 
valves capable o f  be ing  m ispos i t i oned  are  i n  t h e  c o r r e c t  
p o s i t i o n s .  The 31 day Frequency i s  based on eng ineer ing  
judgment and i s  cons i s ten t  w i t h  t h e  procedura l  c o n t r o l s  
govern ing va l ve  ope ra t i on  t h a t  ensure c o r r e c t  va l ve  
p o s i t i o n s .  

SR 3 .1 .7 .5  

Demonstrf t ing each SLC System pump develops a f l o w  r a t e  
r 11.4 m /h a t  a d ischarge pressure b 8.43 MPaG ensures t h a t  
pump performance has n o t  degraded d u r i n g  t h e  f u e l  cyc le .  
Th is  minimum pump f l o w  r a t e  requi rement  ensures t h a t ,  when 
combined w i t h  t h e  sodium pentaborate s o l u t i o n  concen t ra t i on  
requirements, t h e  r a t e  o f  nega t i ve  r e a c t i v i t y  i n s e r t i o n  f rom 
t h e  SLC System w i l l  adequately compensate f o r  t h e  p o s i t i v e  
r e a c t i v i t y  e f f e c t s  encountered d u r i n g  power reduc t ion ,  
cooldown o f  t h e  moderator, and xenon decay. Th i s  t e s t  
con f i rms one p o i n t  on t h e  pump design curve, and i s  
i n d i c a t i v e  o f  o v e r a l l  performance. Such i n s e r v i c e  
i nspec t  ions  c o n f i r m  component OPERABILITY, t r e n d  
performance, and d e t e c t  i n c i p i e n t  f a i l u r e s  by i n d i c a t i n g  
abnormal performance. The Frequency o f  t h i s  S u r v e i l  1 ance i s  
92 days. 

Cyc l i ng  each motor operated va l ve  (MOV) th rough one complete 
c y c l e  o f  f u l l  t r a v e l  demonstrates t h a t  t h e  va lves  a re  
mechanical ly  OPERABLE, t h a t  t h e  motor i s  e l e c t r i c a l l y  
OPERABLE and t h a t  t h e  MOV w i l l  f u n c t i o n  when requ i red .  The 
Frequency o f  t h i s  Su rve i l l ance  i s  92 days. 

(cont inued)  
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SLC System 
B 3.1.7 

BASES 

SURVEILLANCE SR 3.1.7.7 and SR 3.1.7.8 
REQUIREMENTS 

(cont inued)  These Surve i l lances ,  a long w i t h  SR 3.1.7.6, ensure t h a t  
t h e r e  i s  a  f u n c t i o n i n g  f l o w  pa th  f rom t h e  boron s o l u t i o n  
s to rage tank  t o  t h e  RPV. I n  SR 3.1.7.7, t h e  pump and 
i n j e c t i o n  va l ve  t e s t e d  should be a l t e r n a t e d  such t h a t  bo th  
complete f l o w  paths are t e s t e d  every 36 months, a t  
a1 t e r n a t i n g  18 month i n t e r v a l s .  The S u r v e i l l a n c e  may be 
performed i n  separate steps t o  p revent  i n j e c t i n g  boron i n t o  
t h e  RPV. An acceptable method f o r  v e r i f y i n g  f l o w  f rom t h e  
pump t o  t h e  RPV i s  t o  pump deminera l i zed  water  f rom a  t e s t  
t ank  through one SLC subsystem and i n t o  t h e  RPV. I n  SR 
3.1.7.8, bo th  SLCS pumps are t e s t e d  f o r  simultaneous 
ope ra t i on  t o  demonstrate o p e r a b i l i t y  o f  bo th  SLCS pumps f o r  
ATWS m i t i g a t i o n .  The 18 month Frequencies a r e  based on t h e  
need t o  per form these Su rve i l l ances  under t h e  c o n d i t i o n s  
t h a t  app ly  du r i ng  a  p l a n t  outage and t h e  p o t e n t i a l  f o r  an 
unplanned t r a n s i e n t  i f  t h e  S u r v e i l  1  ance(s) were performed 
w i t h  t h e  r e a c t o r  a t  power. Operat ing exper ience has shown 
these components u s u a l l y  pass t h e  S u r v e i l l a n c e  t e s t  when 
performed a t  t h e  18 month Frequency; t he re fo re ,  t h e  
Frequency was concluded t o  be acceptable f rom a  r e 1  i abi  1  i t y  
s tandpo in t .  

REFERENCES 1. 10CFR50.62 .  

2. DCD T i e r  2, Sec t ion  9.3.5.3. 

3. DCD T i e r  2, Sec t ion  15.8.2. 
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APLHGR 
B 3.2.1 

B 3.2 POWER DISTRIBUTION LIMITS 

B 3.2.1 AVERAGE PLANAR LINEAR HEAT GENERATION RATE (APLHGR) 

BASES 

BACKGROUND The APLHGR i s  a measure o f  t h e  average LHGR o f  a l l  t h e  f u e l  
rods  i n  a f u e l  assembly a t  any a x i a l  l o c a t i o n .  L i m i t s  on 
t h e  APLHGR are  s p e c i f i e d  t o  ensure t h a t  t h e  f u e l  des ign 
l i m i t s  i d e n t i f i e d  i n  Reference 1 are  n o t  exceeded d u r i n g  
a n t i c i p a t e d  ope ra t i ona l  occurrences (AOOs) and t h a t  t h e  peak 
c l add ing  temperature (PCT) d u r i n g  t h e  p o s t u l a t e d  design 
bas i s  l o s s  o f  coo lan t  acc iden t  (LOCA) does n o t  exceed t h e  
l i m i t s  s p e c i f i e d  i n  10 CFR 50.46. 

APPLICABLE The a n a l y t i c a l  methods and assumptions used i n  eva lua t i ng  
SAFETY ANALYSES t h e  f u e l  des ign l i m i t s  a re  presented i n  t h e  DCO T i e r  2, 

Chapter 4, and i n  Reference 1. The a n a l y t i c a l  methods and 
assumptions used i n  eva lua t i ng  Design Basis  Accidents 
(DBAs), a n t i c i p a t e d  ope ra t i ona l  t r a n s i e n t s ,  and normal 
opera t ions  t h a t  determine APLHGR l i m i t s  a re  presented i n  
DCD T i e r  2, Chapters 4, 6, and 15, and i n  Reference 1. 

Fuel design eva lua t i ons  a re  performed t o  demonstrate t h a t  
t h e  1% l i m i t  on t h e  f u e l  c l add ing  p l a s t i c  s t r a i n  and o t h e r  
f u e l  des ign l i m i t s  descr ibed i n  Reference 1 a r e  n o t  exceeded 
du r i ng  AOOs f o r  ope ra t i on  w i t h  LHGR up t o  t h e  ope ra t i ng  
l i m i t  LHGR. APLHGR l i m i t s  a re  equ i va len t  t o  t h e  LHGR l i m i t  
f o r  each f u e l  r o d  d i v i d e d  by t h e  l o c a l  peaking f a c t o r  o f  t h e  
f u e l  assembly. APLHGR l i m i t s  a re  developed as a f u n c t i o n  o f  
exposure and t h e  var ious  ope ra t i ng  core  f l o w  and power 
s t a t e s  t o  ensure adherence t o  f u e l  des ign  l i m i t s  d u r i n g  t h e  
l i m i t i n g  AOOs. Flow dependent APLHGR l i m i t s  a re  determined 
us ing  t h e  t h r e e  dimensional BWR s imu la to r  code (Ref.  2) t o  
analyze slow f l o w  runout  t r a n s i e n t s .  The f l o w  dependent 
m u l t i p l i e r ,  MAPFACf, i s  dependent on t h e  maximum core  f l o w  
runout  c a p a b i l i t y .  The maximum runout  f l o w  i s  dependent on 
t h e  e x i s t i n g  s e t t i n g  o f  t he  core  f l o w  l i m i t e r  i n  t h e  
R e c i r c u l a t i o n  Flow Cont ro l  System. 

Based on analyses o f  l i m i t i n g  p l a n t  t r a n s i e n t s  (o the r  than  
core  f l o w  increases)  over  a range o f  power and f l o w  
cond i t i ons ,  power dependent mu1 t i p 1  i e r s ,  MAPFAC,, a r e  a1 so 
generated. Due t o  t h e  s e n s i t i v i t y  o f  t h e  t r a n s i e n t  response 
t o  i n i t i a l  core f l o w  l e v e l s  a t  power l e v e l s  below those a t  

(cont inued)  
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APLHGR 
B  3 . 2 . 1  

BASES 

APPLICABLE which t u r b i n e  s top  va l ve  c l o s u r e  and t u r b i n e  c o n t r o l  va l ve  
SAFETY ANALYSES f a s t  c l o s u r e  scram s i g n a l s  a re  bypassed, bo th  h i g h  and low 

(cont inued)  core  f l o w  MAPFAC, l i m i t s  a r e  p rov ided  f o r  o p e r a t i o n  a t  power 
l e v e l s  between 25% RTP and t h e  p r e v i o u s l y  mentioned bypass 
power l e v e l .  The exposure dependent APLHGR l i m i t s  a r e  
reduced by MAPFAC, and MAPFACf a t  va r i ous  o p e r a t i n g  
c o n d i t i o n s  t o  ensure t h a t  a l l  f u e l  des ign  c r i t e r i a  a r e  met 
f o r  normal ope ra t i on  and AOOs. A  complete d i scuss ion  o f  t h e  
ana l ys i s  code i s  p rov ided  i n  Reference 3. 

LOCA analyses a r e  then  performed t o  ensure t h a t  t h e  above 
determined APLHGR l i m i t s  a re  adequate t o  meet t h e  PCT and 
maximum o x i d a t i o n  l i m i t s  o f  10 CFR 50.46. The a n a l y s i s  i s  
performed us ing  c a l c u l a t i o n a l  models t h a t  a re  c o n s i s t e n t  
w i t h  t h e  requi rements o f  10 CFR 50, Appendix K. A  complete 
d i scuss ion  o f  t h e  ana l ys i s  code i s  p rov ided  i n  Reference 1. 
The PCT f o l l o w i n g  a  pos tu la ted  LOCA i s  a  f u n c t i o n  o f  t h e  
average heat  genera t ion  r a t e  o f  a l l  t h e  rods  o f  a f u e l  
assembly a t  any a x i a l  l o c a t i o n  and i s  n o t  s t r o n g l y  
i n f l uenced  by t h e  rod  t o  r o d  power d i s t r i b u t i o n  w i t h i n  an 
assembly. The APLHGR l i m i t s  s p e c i f i e d  a re  equ i va len t  t o  t h e  
LHGR o f  t h e  h ighes t  powered f u e l  r o d  assumed i n  t h e  LOCA 
ana l ys i s  d i v i d e d  by i t s  l o c a l  peaking f a c t o r .  A  
conserva t i ve  m u l t i p l i e r  i s  app l i ed  t o  t h e  LHGR assumed i n  
t h e  LOCA ana l ys i s  t o  account f o r  t h e  u n c e r t a i n t y  assoc ia ted  
w i t h  t h e  measurement o f  t h e  APLHGR. 

The APLHGR s a t i s f i e s  C r i t e r i o n  2 o f  t h e  NRC P o l i c y  
Statement. 

The APLHGR l i m i t s  s p e c i f i e d  i n  t h e  COLR are  t h e  r e s u l t  o f  
f u e l  des ign,  DBA, and t r a n s i e n t  analyses. The l i m i t  i s  
determined by m u l t i p l y i n g  t h e  smal le r  o f  t h e  MAPFACf and 
MAPFAC, f a c t o r s  t imes t h e  exposure dependent APLHGR l i m i t s  

APPLICABILITY The APLHGR l i m i t s  a re  p r i m a r i l y  de r i ved  f rom f u e l  design 
eva lua t i ons  and LOCA and t r a n s i e n t  analyses t h a t  a re  assumed 
t o  occur a t  h i gh  power l e v e l s .  Design c a l c u l a t i o n s  (Ref.  3)  
and ope ra t i ng  experience have shown t h a t  as power i s  
reduced, t h e  margin t o  t h e  r e q u i r e d  APLHGR l i m i t s  increases.  
Th is  t r e n d  con t inues  down t o  t h e  power range o f  5% t o  
15% RTP when e n t r y  i n t o  MODE 2  occurs.  When i n  MODE 2, t h e  

(cont inued)  
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APLHGR 
B 3.2.1 

BASES 

APPLICABILITY S ta r t up  Range Neutron Mon i to r  (SRNM) scram f u n c t i o n  p rov ides  
(cont inued)  prompt scram i n i t i a t i o n  d u r i n g  any s i g n i f i c a n t  t r a n s i e n t ,  

thereby  e f f e c t i v e l y  removing any APLHGR l i m i t  compliance 
concern i n  MODE 2. Therefore, a t  THERMAL POWER l e v e l s  
5 25% RTP, t h e  r e a c t o r  operates w i t h  s u b s t a n t i a l  margin t o  
t h e  APLHGR l i m i t s ;  thus, t h i s  LC0 i s  n o t  r equ i red .  

ACTIONS 

I f  any APLHGR exceeds t h e  requ i red  1  i m i t s ,  an assumption 
rega rd ing  an i n i t i a l  c o n d i t i o n  o f  t h e  DBA and t r a n s i e n t  
analyses may n o t  be met. Therefore,  prompt a c t i o n  i s  taken 
t o  r e s t o r e  t h e  APLHGR(s) t o  w i t h i n  t h e  r e q u i r e d  l i m i t s  such 
t h a t  t h e  p l a n t  w i l l  be ope ra t i ng  w i t h i n  analyzed c o n d i t i o n s  
and w i t h i n  t h e  design l i m i t s  o f  t h e  f u e l  rods. The 2  hour 
Completion Time i s  s u f f i c i e n t  t o  r e s t o r e  t h e  APLHGR(s) t o  
w i t h i n  i t s  l i m i t s  and i s  acceptable based on t h e  l ow  
p r o b a b i l i t y  o f  a  t r a n s i e n t  o r  DBA occu r r i ng  s imu l taneous ly  
w i t h  t h e  APLHGR o u t  o f  s p e c i f i c a t i o n .  

I f  t h e  APLHGR cannot be r e s t o r e d  t o  w i t h i n  i t s  r e q u i r e d  
l i m i t s  w i t h i n  t h e  assoc ia ted  Completion Time, t h e  p l a n t  must 
be brought  t o  a  MODE o r  o t h e r  s p e c i f i e d  c o n d i t i o n  i n  which 
t h e  LC0 does n o t  apply .  To achieve t h i s  s ta tus ,  THERMAL 
POWER must be reduced t o  < 25% RTP w i t h i n  4  hours. The 
a l lowed Completion Time i s  reasonable, based on ope ra t i ng  
experience, t o  reduce THERMAL POWER t o  < 25% RTP i n  an 
o r d e r l y  manner and w i t hou t  cha l l eng ing  p l a n t  systems. 

SURVEILLANCE SR 3.2.1.1 
REOUIREMENTS . .- 

APLHGRs are  requ i red  t o  be i n i t i a l l y  c a l c u l a t e d  w i t h i n  
12 hours a f t e r  THERMAL POWER i s  t 25% RTP and then  every  
24 hours t h e r e a f t e r .  They a re  compared t o  t h e  s p e c i f i e d  
l i m i t s  i n  t h e  COLR t o  ensure t h a t  t h e  r e a c t o r  i s  ope ra t i ng  
w i t h i n  t h e  assumptions o f  t h e  s a f e t y  ana l ys i s .  The 24 hour 
Frequency i s  based on bo th  eng ineer ing  judgment and 
r e c o g n i t i o n  o f  t h e  slowness o f  changes i n  power d i s t r i b u t i o n  
under normal cond i t i ons .  The 12 hour al lowance a f t e r  

(cont inued)  
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APLHGR 
B 3.2.1 

BASES 

SURVEILLANCE SR 3.2.1.1 (continued) 
REQUIREMENTS 

THERMAL POWER 2 25% RTP i s  achieved i s  acceotable a iven the  
l a r g e  inherent  margin t o  opera t ing  l i m i t s  a t  low power 
1 eve1 s . 

REFERENCES 1. NEDO-24011-P-A, "General E l e c t r i c  Standard A p p l i c a t i o n  
f o r  Reactor Fuel,"  September 1988. 

2. NEDO-301300-A, "Steady S ta te  Nuclear Methods," May 
1985. 

3. NED0 24154, " Q u a l i f i c a t i o n  o f  t h e  One-Dimensional Core 
Trans ien t  Model f o r  B o i l i n g  Water Reactors," October 
1978. 
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MCPR 
B 3.2.2 

B  3.2 POWER DISTRIBUTION LIMITS 

B 3.2.2 MINIMUM CRITICAL POWER RATIO (MCPR) 

BASES 

BACKGROUND The MCPR i s  t h e  r a t i o  o f  t h e  f u e l  assembly power t h a t  would 
r e s u l t  i n  t h e  onset o f  b o i l i n g  t r a n s i t i o n  t o  t h e  ac tua l  f u e l  
assembly power. The MCPR Safe ty  L i m i t  (SL) i s  s e t  such t h a t  
99.9% o f  t h e  f u e l  rods  avo id  b o i l i n g  t r a n s i t i o n  i f  t h e  l i m i t  
i s  n o t  v i o l a t e d  ( r e f e r  t o  t h e  Bases f o r  SL 2.1.2). The 
ope ra t i ng  l i m i t  MCPR i s  es tab l i shed  t o  ensure t h a t  no f u e l  
damage r e s u l t s  d u r i n g  a n t i c i p a t e d  ope ra t i ona l  occurrences 
(AOOs). A l though f u e l  damage does n o t  n e c e s s a r i l y  occur  i f  
a  f u e l  r o d  a c t u a l l y  experiences b o i l i n g  t r a n s i t i o n  (Ref.  l ) ,  
t h e  c r i t i c a l  power a t  which b o i l i n g  t r a n s i t i o n  i s  c a l c u l a t e d  
t o  occur  has been adopted as a  f u e l  des ign  c r i t e r i o n .  

The onset o f  t r a n s i t i o n  b o i l i n g  i s  a  phenomenon t h a t  i s  
r e a d i l y  de tec ted  d u r i n g  t h e  t e s t i n g  o f  va r i ous  f u e l  bundle 
designs.  Based on these exper imenta l  data, c o r r e l a t i o n s  
have been developed t o  p r e d i c t  c r i t i c a l  bundle power ( i . e . ,  
t h e  bundle power l e v e l  a t  t h e  onset o f  t r a n s i t i o n  b o i l i n g )  
f o r  a  g i ven  s e t  o f  p l a n t  parameters (e.g., r e a c t o r  vessel 
pressure, f l ow ,  and subcool i n g )  . Because p l a n t  ope ra t i ng  
c o n d i t i o n s  and bundle power l e v e l s  a r e  moni tored and 
determined r e l a t i v e l y  e a s i l y ,  mon i t o r i ng  t h e  MCPR i s  a  
convenient  way o f  ensur ing t h a t  f u e l  f a i l u r e s  due t o  
inadequate c o o l i n g  do no t  occur .  

APPLICABLE The a n a l y t i c a l  methods and assumptions used i n  e v a l u a t i n g  
SAFETY ANALYSES t h e  AOOs t o  e s t a b l i s h  t he  ope ra t i ng  l i m i t  MCPR a re  presented 

i n  DCD T i e r  2, Chapters 4, 6, and 15, and Reference 2. To 
ensure t h a t  t h e  MCPR SL i s  n o t  exceeded d u r i n g  any t r a n s i e n t  
event t h a t  occurs w i t h  moderate frequency, 1  i m i t i n g  
t r a n s i e n t s  have been analyzed t o  determine t h e  l a r g e s t  
r e d u c t i o n  i n  c r i t i c a l  power r a t i o  (CPR). The types  o f  
t r a n s i e n t s  eva lua ted  a re  l o s s  o f  feedwater f low,  inc rease  i n  
pressure and power, p o s i t i v e  r e a c t i v i t y  i n s e r t i o n ,  and 
coo lan t  temperature decrease. The 1  i m i t i n g  t r a n s i e n t  y i e l d s  
t h e  l a r g e s t  change i n  CPR (ACPR). When t h e  l a r g e s t  ACPR i s  
added t o  t h e  MCPR SL, t h e  r e q u i r e d  ope ra t i ng  l i m i t  MCPR i s  
obta ined.  

(cont inued)  
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MCPR 
B 3.2.2 

BASES 

APPLICABLE The MCPR ope ra t i ng  l i m i t s  de r i ved  f rom t h e  t r a n s i e n t  
SAFETY ANALYSES a n a l y s i s  a re  dependent on t h e  ope ra t i ng  core  f l o w  and power 

(cont inued)  s t a t e  (MCPRf and MCPR,, r e s p e c t i v e l y )  t o  ensure adherence t o  
f u e l  des ign l i m i t s  d u r i n g  t h e  wors t  t r a n s i e n t  t h a t  occurs 
w i t h  moderate frequency. Flow dependent MCPR l i m i t s  a re  
determined by steady s t a t e  thermal h y d r a u l i c  methods w i t h  
key phys ics  response i n p u t s  benchmarked us ing  t h e  t h r e e  
dimensional BWR s imu la to r  code (Reference 3)  t o  analyze slow 
f l o w  runout  t r a n s i e n t s .  The ope ra t i ng  l i m i t  i s  dependent on 
t h e  maximum core  f l o w  l i m i t e r  s e t t i n g  i n  t h e  R e c i r c u l a t i o n  
Flow Cont ro l  System. 

Power dependent MCPR l i m i t s  (MCPR,) a r e  determined by t h e  
one dimensional t r a n s i e n t  code (Reference 4) f o r  a n t i c i p a t e d  
t r a n s i e n t s  t h a t  a re  s i g n i f i c a n t l y  a f f e c t e d  by power. Due t o  
t h e  s e n s i t i v i t y  o f  t h e  t r a n s i e n t  response t o  i n i t i a l  co re  
f l o w  l e v e l s  a t  power l e v e l s  below those  a t  which t h e  t u r b i n e  
s top  va l ve  c l osu re  and t u r b i n e  c o n t r o l  va l ve  f a s t  c l o s u r e  
scram t r i p s  a re  bypassed, h i g h  and low f l o w  MCPR, ope ra t i ng  
l i m i t s  are p rov ided  f o r  ope ra t i ng  between 25% RTP and t h e  
p r e v i o u s l y  mentioned bypass power l e v e l .  

The MCPR s a t i s f i e s  C r i t e r i o n  2  o f  t h e  NRC P o l i c y  Statement. 

The MCPR ope ra t i ng  1  i m i t s  s p e c i f i e d  i n  t h e  COLR are  t h e  
r e s u l t  o f  t h e  Design Basis  Accident  (DBA) and t r a n s i e n t  
ana l ys i s .  The MCPR ope ra t i ng  l i m i t s  a re  determined by t h e  
l a r g e r  o f  t h e  MCPRf and MCPR, l i m i t s .  

APPLICABILITY The MCPR ope ra t i ng  l i m i t s  are p r i m a r i l y  d e r i v e d  f rom 
t r a n s i e n t  analyses t h a t  a re  assumed t o  occur a t  h i g h  power 
l e v e l s .  Below 25% RTP, t h e  r e a c t o r  i s  ope ra t i ng  a t  a  
minimum r e a c t o r  i n t e r n a l  pump speed and t h e  moderator v o i d  
r a t i o  i s  smal l .  Su rve i l l ance  o f  thermal l i m i t s  below 
25% RTP i s  unnecessary due t o  t h e  l a r g e  i nhe ren t  margin t h a t  
ensures t h a t  t h e  MCPR SL i s  n o t  exceeded even i f  a  l i m i t i n g  
t r a n s i e n t  occurs. 

S t a t i s t i c a l  analyses documented i n  Reference 5  i n d i c a t e  t h a t  
t h e  nominal va lue  o f  t h e  i n i t i a l  MCPR expected a t  25% RTP i s  
> 3.5. Studies o f  t h e  v a r i a t i o n  o f  l i m i t i n g  t r a n s i e n t  
behavior  have been performed over  t h e  range o f  power and 

(cont inued)  
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MCPR 
B 3 . 2 . 2  

BASES 

APPLICABILITY f l o w  cond i t i ons .  These s tud ies  encompass t h e  range o f  key 
(cont inued)  ac tua l  p l a n t  parameter va lues impor tan t  t o  t y p i c a l l y  

1 i m i t i n g  t r a n s i e n t s .  The r e s u l t s  o f  these s tud ies  
demonstrate t h a t  a margin i s  expected between performance 
and t h e  MCPR requirements, and t h a t  margins inc rease  as 
power i s  reduced t o  25% RTP. Th i s  t r e n d  i s  expected t o  
con t inue  t o  t h e  5% t o  15% power range when e n t r y  i n t o  MODE 2 
occurs.  When i n  MODE 2,  t h e  S ta r t up  Range Neutron Mon i t o r  
(SRNM) prov ides  r a p i d  scram i n i t i a t i o n  f o r  any s i g n i f i c a n t  
power inc rease  t r a n s i e n t ,  which e f f e c t i v e l y  e l i m i n a t e s  any 
MCPR compliance concern. Therefore,  a t  THERMAL POWER l e v e l s  
< 25% RTP, t h e  r e a c t o r  i s  ope ra t i ng  w i t h  s u b s t a n t i a l  margin 
t o  t h e  MCPR l i m i t s  and t h i s  LC0 i s  n o t  r equ i red .  

ACTIONS 

I f  any MCPR i s  ou t s i de  t h e  requ i red  l i m i t s ,  an assumption 
regard ing  an i n i t i a l  c o n d i t i o n  o f  t h e  design bas i s  t r a n s i e n t  
analyses may n o t  be met. Therefore, prompt a c t i o n  should be 
taken t o  r e s t o r e  t h e  MCPR(s) t o  w i t h i n  t h e  r e q u i r e d  l i m i t s  
such t h a t  t h e  p l a n t  remains ope ra t i ng  w i t h i n  analyzed 
cond i t i ons .  The 2 hour Completion Time i s  no rma l l y  
s u f f i c i e n t  t o  r e s t o r e  t h e  MCPR(s) t o  w i t h i n  i t s  l i m i t s  and 
i s  acceptable based on t h e  low p r o b a b i l i t y  o f  a t r a n s i e n t  o r  
DBA o c c u r r i n g  s imul taneously  w i t h  t h e  MCPR ou t  o f  
s p e c i f i c a t i o n .  

I f  t h e  MCPR cannot be r e s t o r e d  t o  w i t h i n  t h e  r e q u i r e d  l i m i t s  
w i t h i n  t h e  associated Completion Time, t h e  p l a n t  must be 
brought  t o  a MODE o r  o t h e r  s p e c i f i e d  c o n d i t i o n  i n  which t h e  
LC0 does no t  apply. To achieve t h i s  s ta tus ,  THERMAL POWER 
must be reduced t o  < 25% RTP w i t h i n  4 hours. The a l lowed 
Completion Time i s  reasonable, based on ope ra t i ng  
experience, t o  reduce THERMAL POWER t o  < 25% RTP i n  an 
o r d e r l y  manner and w i t hou t  cha l l eng ing  p l a n t  systems. 

ABWR TS 

(cont inued)  
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MCPR 
B 3.2.2 

BASES (cont inued)  

SURVEILLANCE SR 3.2.2.1 
REOUIREMENTS 

The MCPR i s  r equ i red  t o  be i n i t i a l l y  c a l c u l a t e d  w i t h i n  
12 hours a f t e r  THERMAL POWER i s  > 25% RTP and then  every 
24 hours t h e r e a f t e r .  It i s  compared t o  t h e  s p e c i f i e d  l i m i t s  
i n  t h e  COLR t o  ensure t h a t  t h e  r e a c t o r  i s  ope ra t i ng  w i t h i n  
t h e  assumptions o f  t h e  s a f e t y  ana l ys i s .  The 24 hour 
Frequency i s  based on bo th  eng ineer ing  judgment and 
r e c o g n i t i o n  o f  t h e  slowness o f  changes i n  power d i s t r i b u t i o n  
d u r i n g  normal opera t ion .  The 12 hour al lowance a f t e r  
THERMAL POWER reaches > 25% RTP i s  acceptable g i v e n  t h e  
l a r g e  i nhe ren t  margin t o  ope ra t i ng  l i m i t s  a t  l ow  power 
1 eve1 s. 

REFERENCES 1. NUREG-0562, June 1979. 

2. NEDO-24011-P-A, "General E l e c t r i c  Standard A p p l i c a t i o n  
f o r  Reactor Fuel," September 1988. 

3. NEDO-30131-A, "Steady S ta te  Nuclear  Methods," May 
1985. 

4. NEDO-24154, " Q u a l i f i c a t i o n  o f  t h e  One-Dimensional Core 
T rans ien t  Model f o r  Boi 1 i n g  Water Reactors, " October 
1978. 

5. "BWR/C Generic Rod Withdrawal E r r o r  Ana lys is ,  " 
Appendix 158, General E l e c t r i c  Standard Safe ty  
Ana lys is  Report, GESSAR. 
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LHGR (Non-GE Fuel )  
B 3.2.3 

B 3.2 POWER DISTRIBUTION LIMITS 

B 3.2.3 LINEAR HEAT GENERATION RATE (LHGR) (Non-GE Fuel )  

BASES 

BACKGROUND The LHGR i s  a measure o f  t h e  heat  gene ra t i on  r a t e  o f  a f u e l  
r o d  i n  a f u e l  assembly a t  any a x i a l  l o c a t i o n .  L i m i t s  on t h e  
LHGR a re  s p e c i f i e d  t o  ensure t h a t  f u e l  des ign  l i m i t s  a re  n o t  
exceeded anywhere i n  t h e  co re  d u r i n g  normal opera t ion ,  
i n c l u d i n g  a n t i c i p a t e d  ope ra t i ona l  occurrences (AOOs) . 
Exceeding t h e  LHGR l i m i t  cou ld  p o t e n t i a l l y  r e s u l t  i n  f u e l  
damage and subsequent r e l ease  o f  r a d i o a c t i v e  m a t e r i a l s .  
Fuel design l i m i t s  a re  s p e c i f i e d  t o  ensure t h a t  f u e l  system 
damage, f u e l  r o d  f a i l u r e  o r  i n a b i l i t y  t o  coo l  t h e  f u e l  does 
n o t  occur  d u r i n g  t h e  a n t i c i p a t e d  ope ra t i ng  c o n d i t i o n s  
i d e n t i f i e d  i n  Reference 1. 

APPLICABLE The a n a l y t i c a l  methods and assumptions used i n  e v a l u a t i n g  
SAFETY ANALYSES t h e  f u e l  system design a re  presented i n  References 1 and 2. 

The f u e l  assembly i s  designed t o  ensure ( i n  c o n j u n c t i o n  w i t h  
t h e  core  nuc lea r  and thermal h y d r a u l i c  design, p l a n t  
equipment, ins t rumenta t ion ,  and p r o t e c t i o n  system) t h a t  f u e l  
damage w i l l  no t  r e s u l t  i n  t h e  re l ease  o f  r a d i o a c t i v e  
m a t e r i a l s  i n  excess o f  t h e  g u i d e l i n e s  o f  10 CFR, Pa r t s  20, 
50, and 100. The mechanisms t h a t  cou ld  cause f u e l  damage 
d u r i n g  ope ra t i ona l  t r a n s i e n t s  and t h a t  a r e  considered i n  
f u e l  eva lua t i ons  are: 

a. Rupture o f  t h e  f u e l  r o d  c l add ing  caused by s t r a i n  f rom 
t h e  r e l a t i v e  expansion o f  t h e  U02 p e l l e t ;  and 

b. Severe overheat ing  o f  t h e  f u e l  r o d  c l add ing  caused by 
inadequate coo l i ng .  

A va lue  o f  1% p l a s t i c  s t r a i n  o f  t h e  Z i r c a l o y  c l add ing  has 
been de f i ned  as t h e  l i m i t  below which f u e l  damage caused by 
o v e r s t r a i n i n g  o f  t h e  f u e l  c l add ing  i s  n o t  expected t o  occur  
(Reference 3) .  The MCPR Sa fe t y  L i m i t  ensures t h a t  f u e l  
damage caused by severe overheat ing  o f  t h e  f u e l  r o d  c l add ing  
i s  avoided. 

Fuel des ign  eva lua t i ons  have been performed and demonstrate 
t h a t  t h e  1% f u e l  c l add ing  p l a s t i c  s t r a i n  des ign  l i m i t  i s  n o t  
exceeded d u r i n g  cont inuous ope ra t i on  w i t h  LHGRs up t o  t h e  

(cont inued)  
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LHGR (Non-GE Fuel )  
B  3.2.3 

BASES 

APPLICABLE ope ra t i ng  l i m i t  s p e c i f i e d  i n  t h e  COLR. The a n a l y s i s  a l s o  
SAFETY ANALYSES inc ludes  allowances f o r  sho r t  term t r a n s i e n t  ope ra t i on  above 

(cont inued)  t h e  ope ra t i ng  1  i m i t  t o  account f o r  AOOs, p l u s  an a1 lowance 
f o r  d e n s i f i c a t i o n  power sp i k i ng .  

The LHGR s a t i s f i e s  C r i t e r i o n  2  o f  t h e  NRC P o l i c y  Statement. 

The LHGR i s  a  bas i c  assumption i n  t h e  f u e l  des ign  ana l ys i s .  
The f u e l  has been designed t o  operate a t  r a t e d  core  power 
w i t h  s u f f i c i e n t  design margin t o  t h e  LHGR c a l c u l a t e d  t o  
cause a  1% f u e l  c l add ing  p l a s t i c  s t r a i n .  The ope ra t i ng  
l i m i t  t o  accomplish t h i s  o b j e c t i v e  i s  s p e c i f i e d  i n  t h e  COLR. 

APPLICABILITY The LHGR l i m i t s  a re  de r i ved  f rom f u e l  design ana l ys i s  t h a t  
i s  l i m i t i n g  a t  h i g h  power l e v e l  cond i t i ons .  A t  co re  thermal 
power l e v e l s  < 25% RTP, t h e  r e a c t o r  i s  ope ra t i ng  w i t h  a  
s u b s t a n t i a l  margin t o  t h e  LHGR l i m i t s  and, t he re fo re ,  t h e  
S p e c i f i c a t i o n  i s  o n l y  r equ i red  when t h e  r e a c t o r  i s  ope ra t i ng  
a t  t 25% RTP. 

ACTIONS 

I f  any LHGR exceeds i t s  r e q u i r e d  l i m i t ,  an assumption 
regard ing  an i n i t i a l  c o n d i t i o n  o f  t h e  f u e l  des ign ana l ys i s  
i s  n o t  met. Therefore, prompt a c t i o n  should be taken t o  
r e s t o r e  t h e  LHGR(s) t o  w i t h i n  i t s  r e q u i r e d  l i m i t s  such t h a t  
t h e  p l a n t  i s  opera t ing  w i t h i n  analyzed cond i t i ons .  The 
2  hour Completion Time i s  normal ly  s u f f i c i e n t  t o  r e s t o r e  t h e  
LHGR(s) t o  w i t h i n  i t s  l i m i t s  and i s  acceptable based on t h e  
low p r o b a b i l i t y  o f  a  t r a n s i e n t  o r  Design Basis  Accident  
occu r r i ng  s imul taneously  w i t h  t h e  LHGR o u t  o f  s p e c i f i c a t i o n .  

I f  t h e  LHGR cannot be r e s t o r e d  t o  w i t h i n  i t s  r e q u i r e d  l i m i t s  
w i t h i n  t h e  associated Completion Time, t h e  p l a n t  must be 
brought  t o  a  MODE o r  o the r  s p e c i f i e d  c o n d i t i o n  i n  which t h e  
LC0 does n o t  apply. To achieve t h i s  s ta tus ,  THERMAL POWER 
must be reduced t o  < 25% RTP w i t h i n  4 hours. The a l lowed 

(cont inued)  
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LHGR (Non-GE Fuel )  
B 3.2.3 

BASES 

ACTIONS (cont inued)  

Completion Time i s  reasonable, based on ope ra t i ng  
experience, t o  reduce THERMAL POWER t o  < 25% RTP i n  an 
o r d e r l y  manner and w i t h o u t  cha l l eng ing  p l a n t  systems. 

SURVEILLANCE SR 3.2.3.1 
REOUIREMENTS ~ ~ 

The LHGR i s  r e q u i r e d  t o  be i n i t i a l l y  c a l c u l a t e d  w i t h i n  
12 hours a f t e r  THERMAL POWER i s  2 25% RTP and then  every  
24 hours t h e r e a f t e r .  It i s  compared w i t h  t h e  s p e c i f i e d  
l i m i t s  i n  t h e  COLR t o  ensure t h a t  t h e  r e a c t o r  i s  ope ra t i ng  
w i t h i n  t h e  assumptions o f  t h e  s a f e t y  ana l ys i s .  The 24 hour 
Frequency i s  based on bo th  eng ineer ing  judgment and 
r e c o g n i t i o n  o f  t h e  slowness o f  changes i n  power d i s t r i b u t i o n  
under normal cond i t i ons .  The 12 hour al lowance a f t e r  
THERMAL POWER > 25% RTP i s  achieved i s  acceptable g i ven  t h e  
l a r g e  i nhe ren t  margin t o  ope ra t i ng  l i m i t s  a t  lower  power 
1 eve1 s. 

REFERENCES 1. [Non GE Fuel Ana l ys i s ] .  

2. DCD T i e r  2, Chapter 4. 

3. NUREG-0800, Sec t ion  I 1  A.2(9), Rev is ion  2, J u l y  1981. 
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SSLC Sensor I ns t rumen ta t i on  
B  3 . 3 . 1 . 1  

B 3 . 3  INSTRUMENTATION 

B 3 . 3 . 1 . 1  Safe ty  System Logic and Cont ro l  (SSLC) Sensor I ns t rumen ta t i on  

BASES 

BACKGROUND The SSLC i n i t i a t e s  p r o t e c t i v e  ac t i ons  when one o r  more 
moni tored parameters exceed t h e i r  s p e c i f i e d  l i m i t  t o  
preserve t h e  i n t e g r i t y  o f  t h e  f u e l  c l add ing  and t h e  Reactor 
Coolant System (RCS) and min imize t h e  energy t h a t  must be 
removed f rom t h e  RCS f o l l o w i n g  acc iden ts  o r  t r a n s i e n t s .  

The p r o t e c t i o n  and mon i t o r i ng  f unc t i ons  o f  t h e  SSLC have 
been designed t o  ensure sa fe  ope ra t i on  o f  t h e  reac to r .  Th i s  
i s  achieved by s p e c i f y i n g  L i m i t i n g  Safe ty  System S e t t i n g s  
(LSSS) i n  terms o f  parameters moni tored by t h e  SSLC, as w e l l  
as L i m i t i n g  Condi t ions o f  Operat ion (LCOs) on r e a c t o r  system 
parameters and equipment performance. For t h e  purpose o f  
t h i s  s p e c i f i c a t i o n  t h e  LSSS are  de f i ned  as t h e  A l lowab le  
Values, which, i n  con junc t i on  w i t h  t h e  LCOs, e s t a b l i s h  t h e  
t h resho ld  f o r  p r o t e c t i v e  system a c t i o n  t o  p revent  exceeding 
acceptable l i m i t s ,  i n c l u d i n g  Safe ty  L i m i t s  (SLs), d u r i n g  
Design Basis  Accidents (DBAs). 

The SSLC i s  comprised o f  f o u r  independent l o g i c  d i v i s i o n s  
(Div .  I, 11, 111, IV ) .  Each l o g i c  d i v i s i o n  p rov ides  
p r o t e c t i v e  a c t i o n  i n i t i a t i o n  s i gna l s  f o r  s a f e t y  system pr ime 
movers associated w i t h  t h e i r  d i v i s i o n .  Each d i v i s i o n  i s  a  
c o l l e c t i o n  o f  SENSOR CHANNELS which p rov ide  da ta  t o  t h e  
LOGIC CHANNELS i n  t h e  d i v i s i o n .  The LOGIC CHANNELS p rov ide  
i n i t i a t i o n  s i g n a l s  t o  t h e  app rop r i a te  OUTPUT CHANNELS. The 
OUTPUT CHANNELS cause ac tua t i on  o f  t h e  equipment t h a t  
implements p r o t e c t i v e  ac t ions .  The Funct ions l i s t e d  i n  Table 
3 . 3 . 1 . 1 - 1  have a t  l e a s t  one SENSOR CHANNEL i n  one o r  more 
d i v i s i o n s .  

Each SSLC d i v i s i o n  has f i v e  main components: 

- D i g i t a l  T r i p  Module (DTM). The d i g i t a l  t r i p  module i s  a  
microprocessor based dev ice  t h a t  acqu i res  da ta  f o r  most 
process parameters t o  be moni tored i n  i t s  d i v i s i o n  and 
generates a  p r o t e c t i v e  a c t i o n  i n i t i a t i o n  s i gna l  w i t h i n  

' i t s  d i v i s i o n  i f  t h e  moni tored parameter i s  ou t s i de  o f  
s p e c i f i e d  l i m i t s .  The p r o t e c t i v e  a c t i o n  i n i t i a t i o n  s i gna l  
i s  a l s o  t r a n s m i t t e d  t o  o the r  d i v i s i o n s  associated w i t h  
t h e  moni tored parameter. Most o f  t h e  parameters a re  
t r a n s m i t t e d  t o  t h e  DTM v i a  t h e  Essen t i a l  M u l t i p l e x i n g  

(cont inued)  
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SSLC Sensor I ns t rumen ta t i on  
B  3.3.1.1 

BASES 

BACKGROUND System (EMS) i n  i t s  d i v i s i o n  w h i l e  some are  rece i ved  f rom 
( Continued ) sub-systems o r  devices associated w i t h  t h e  same d i v i s i o n  

as t h e  DTM. There a re  t h ree  DTMs i n  each d i v i s i o n .  One 
DTM serves t h e  Reactor P r o t e c t i o n  System and MSIV c l o s u r e  
f u n c t i o n s  w h i l e  t h e  o the rs  serve t h e  ESF and non-MSIV 
i s o l a t i o n  f unc t i ons .  For t h e  d iscuss ions  i n  t h i s  LC0 t h e  
DTMs t h a t  implement t h e  RPS and MSIV c l osu re  f u n c t i o n s  
a re  r e f e r r e d  t o  as t h e  "RPS/MSIV DTMs" and t h e  ones t h a t  
implement t h e  ESF and non-MSIV c l osu re  f u n c t i o n s  a re  
r e f e r r e d  t o  as t h e  "ESF DTMs". 

- T r i p  Logic  U n i t  (TLU). The TLU i s  a  microprocessor  based 
dev ice  t h a t  uses t h e  parameter t r i p  i n f o r m a t i o n  f rom t h e  
RPS/MSIV DTMs i n  a l l  f o u r  d i v i s i o n s  t o  determine i f  a  
p r o t e c t i v e  a c t i o n  i s  requ i red .  There i s  a  TLU i n  each 
d i v i s i o n .  The combina tor ia l  l o g i c  used t o  c r e a t e  
p r o t e c t i v e  system a c t u a t i o n  commands i s  performed i n  t h e  
TLU. Some da ta  used f o r  i n i t i a t i n g  p r o t e c t i v e  a c t i o n s  a re  
connected d i r e c t l y  t o  t h e  TLUs. 

- Sa fe ty  System Log ic  U n i t  (SLU). The SLU i s  a  
microprocessor  based dev ice  t h a t  uses t h e  parameter t r i p  
i n fo rma t i on  f rom t h e  ESF DTMs i n  a l l  f o u r  d i v i s i o n s  t o  
determine i f  a  p r o t e c t i v e  a c t i o n  i s  requ i red .  The 
combina tor ia l  l o g i c  used t o  c rea te  p r o t e c t i v e  system 
a c t u a t i o n  commands i s  performed i n  t h e  SLU. The p o t e n t i a l  
f o r  spur ious ac tua t i on  due t o  f a i l u r e  o f  an SLU i s  
g r e a t l y  reduced by employing two SLUs i n  p a r a l l e l  w i t h  a  
two-ou t -o f - two ou tpu t  con f i rma t i on  r e q u i r e d  be fo re  
component o r  system ac tua t i on  i s  pe rm i t t ed .  Some da ta  
used f o r  i n i t i a t i n g  p r o t e c t i v e  ac t i ons  a re  connected 
d i r e c t l y  t o  t h e  SLUs. There a re  two se t s  o f  dual  
redundant SLUs i n  each o f  t h ree  d i v i s i o n s  (DIV I, 11, & 
111). 

- Output Logic  U n i t  (OLU). The OLUs r e c e i v e  p r o t e c t i v e  
a c t i o n  i n i t i a t i o n  commands f rom t h e  TLUs i n  t h e  same 
d i v i s i o n .  The OLU conta ins  hardware l o g i c  t o  p rov ide  
t r i p ,  s e a l - i n ,  r ese t ,  and manual t e s t  f unc t i ons  f o r  t h e  
RPS and MSIV c l osu re  f unc t i ons .  

- Bypass U n i t  (BPU). The BPU prov ides  t h e  bypass and bypass 
i n t e r l o c k  f unc t i ons .  A  BPU i n  each d i v i s i o n  p rov ides  
bypass s i g n a l s  t o  t h e  TLU, SLU and OLU i n  i t s  d i v i s i o n .  
The bypass u n i t  con ta ins  l o g i c  t o  en fo rce  r e s t r i c t i o n s  on 
bypassing m u l t i p l e  d i v i s i o n s  o f  r e l a t e d  Funct ions. 

(cont inued)  
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SSLC Sensor Instrumentation 
B 3.3.1.1 

BASES 

BACKGROUND Most of the parameters are analog signals that are digitized 
( Continued ) by the EMS. Each division has one EMS that transmits data to 

the DTMs in the same division. The DTM processing logic 
compares this data against numeric trip setpoints to 
determine if a protective action is required. 

Typically, a process sensor in each of the four divisions 
provides a signal to the EMS and DTMs in its division. 
Exceptions are: 

- Some parameters are received by the DTM as discrete (i.e. 
2 state) actuation data signals directly from other 
systems or devices (e.g. MSIV closure signals, PRRM 
system). 

- Some parameters are received by the DTM as analog signals 
directly from process sensors (e.g. Turbine 1st stage 
pressure). 

- Some parameters are received directly by the SLU or TLU 
as discrete (i.e. 2 state) actuation data signals 
directly from other systems (e.g. NMS signals, CUW, ECCS, 
manual initiation signals). These parameters are covered 
by other LCOs, except the NMS parameters are covered by 
this LCO. 

- Some parameters are received by the SLU as analog signals 
directly from process sensors (e.g. RHR pump discharge 
pressure). These parameters are covered by other LCOs. 

- Parameters that are used for control of equipment 
associated with a specific division may use one or two 
sensors (e.g. ECCS pump pressure interlocks, manual 
initiation of an ECCS pump). These parameters are covered 
by other LCOs. 

- Some parameters may use multiple sensors within a 
division to provide additional redundancy (e.g. Level 1) 
or where a distributed parameter is monitored (e.g. 
Suppression pool temperature). 

- Some parameters (e.9. SLCS and FWRB initiation on Reactor 
Vessel Water Level-Low, Level 2) are connected to signal 
processing electronics that are separate from the normal 
SSLC processor. An Analog Trip Module (ATM) and logic 
card is provided in each division for these parameters. 

(continued) 
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SSLC Sensor I ns t rumen ta t i on  
B  3.3.1.1 

BASES 

BACKGROUND The SSLC hardware and l o g i c  i s  arranged so t h e  system uses 
( Continued ) two -ou t -o f  f o u r  co inc iden t  i n i t i a t i o n  l o g i c  ( i . e .  2 s i gna l s  

f o r  t h e  same parameter must exceed t h e  s e t p o i n t  be fo re  a  
p r o t e c t i v e  a c t i o n  i n i t i a t i o n  command i s  issued). The 
i n t e r d i v i s i o n a l  i n i t i a t i o n  da ta  used i n  t h e  SLU/TLU l o g i c  i s  
t r a n s m i t t e d  between d i v i s i o n s  by i s o l a t e d  f i b e r  o p t i c  l i n k s  
f rom t h e  DTMs o r  o the r  systems i n  t h e  redundant d i v i s i o n s .  

There a re  two bas ic  segments t h a t  a re  used t o  i n i t i a t e  
p r o t e c t i v e  ac t ions .  The SENSOR CHANNEL segment c o n s i s t s  o f  
t h e  i ns t rumen ta t i on  p o r t i o n  which encompasses t h e  sensors, 
sensor da ta  conversion, sensor da ta  t ransmiss ion  pa th  ( i . e .  
EMS), t h e  mechanisms respons ib le  f o r  a c q u i r i n g  da ta  f rom t h e  
EMS, and t h e  s e t p o i n t  comparison. C a p a b i l i t y  i s  p rov ided  t o  
manual ly t r i p  i n d i v i d u a l  SENSOR CHANNELS. I n t e r l o c k s  a re  
p rov ided  t o  prevent  p l a c i n g  more than one SENSOR CHANNEL f o r  
a  g i ven  Funct ion i n  t r i p  a t  t h e  same t ime.  

The LOGIC CHANNEL segment c o n s i s t s  o f  t h e  f u n c t i o n s  
respons ib l e  f o r  implementing t h e  i n i t i a t i o n  l o g i c ,  
genera t ing  i n i t i a t i o n  s i gna l s  when needed, and va r i ous  
suppor t  f unc t i ons .  The LOGIC CHANNELS i n  each d i v i s i o n  send 
da ta  t o  t h e  OUTPUT CHANNELS. 

The SENSOR CHANNELS and LOGIC CHANNELS are  r e p l i c a t e d  i n  
f o u r  independent and separated d i v i s i o n s  o f  equipment. The 
sensors and EMS are no t  considered t o  be p a r t  o f  t h e  SSLC. 
However, t h e  sensors and t h e  analog t o  d i g i t a l  convers ion 
p o r t i o n  o f  t h e  EMS are  addressed by t h i s  LC0 s i nce  these 
devices can e f f e c t  t h e  r e s u l t s  o f  su rve i l l ances  r e q u i r e d  by 
t h i s  LCO. 

Various bypasses a re  p rov ided  t o  pe rm i t  o n - l i n e  maintenance 
and c a l i b r a t i o n .  The " d i v i s i o n  o f  sensors bypass" d i sab les  
t h e  DTM inpu ts  t o  t h e  associated SLU and TLU i n  one 
d i v i s i o n .  The d i r e c t  t r i p  i n p u t s  t o  t h e  SLU and TLU are  n o t  
bypassed. I n t e r l o c k s  a re  p rov ided  so o n l y  one d i v i s i o n  o f  
sensors a t  a  t ime can be p laced i n  bypass. When a  d i v i s i o n  
o f  sensors i s  bypassed t h e  sensor t r i p  l o g i c  i n  a l l  SLUs and 
TLUs become 2 ou t  o f  3  and a l l  o f  them are  capable o f  
p r o v i d i n g  s i gna l s  t o  equipment used t o  p rov ide  p r o t e c t i v e  
ac t i on .  Other bypasses a re  used t o  manual ly o r  au toma t i ca l l y  
d i s a b l e  se lec ted  Funct ions when they a re  n o t  requ i red .  

The RPS/MSIV OUTPUT CHANNEL may be bypassed w i t h  t h e  TLU 
l o g i c  ou tpu t  bypass which d i sab les  t h e  t r i p  i n p u t  t o  t h e  SLU 

(cont inued)  
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SSLC Sensor I ns t rumen ta t i on  
B 3.3.1.1 

BASES 

BACKGROUND i n  one l o g i c  d i v i s i o n .  I n t e r l o c k s  a re  p rov ided  so o n l y  one 
( Continued ) d i v i s i o n  a t  a  t ime  can be placed i n  TLU l o g i c  ou tpu t  bypass. 

When a l o g i c  d i v i s i o n  i s  bypassed t h e  f i n a l  a c t u a t i o n  l o g i c  
becomes 2/3 f o r  t h e  scram and MSIV c l o s u r e  ac t i ons .  The 
sensor t r i p  l o g i c  w i t h i n  t h e  unbypassed l o g i c  d i v i s i o n s  
remains as 2/4. 

The Main Steam1 i n e  I s o l a t i o n  spec ia l  bypass i s  s i m i l a r  t o  
t h e  d i v i s i o n  o f  sensors bypass except i t  a f f e c t s  o n l y  t h e  
Main Steam I s o l a t i o n  Valve c l osu re  scram. Th is  bypass i s  
p rov ided  t o  pe rm i t  ope ra t i on  w i t h  one steam l i n e  i s o l a t e d .  

I f  one o f  t h e  redundant SLUs i n  a d i v i s i o n  i s  inoperab le  i t  
can be bypassed a t  t h e  associated OUTPUT CHANNELS, which 
changes t h e  a c t u a t i o n  l o g i c  t o  one-out-of -one i n  t h e  
assoc ia ted  d i v i s i o n .  

The NMS conta ins  a bypass which causes one o f  t h e  NMS APRM 
d i v i s i o n s  t o  be bypassed i n  t h e  NMS l o g i c .  The t r i p  l o g i c  i n  
a l l  f o u r  NMS APRM d i v i s i o n s  then  becomes 2/3 and a l l  
d i v i s i o n s  w i l l  send a t r i p  s i gna l  t o  a l l  f o u r  SSLC d i v i s i o n s  
when appropr ia te .  Th i s  bypass i s  t h e r e f o r e  t r anspa ren t  t o  
t h e  SSLC. I n t e r l o c k s  a re  p rov ided  so o n l y  one NMS APRM 
d i v i s i o n  can be p laced i n  bypass. 

S i m i l a r l y ,  t h e  NMS conta ins  a bypass f o r  SRNM channels. 
Refer  t o  t h e  bases o f  LC0 3.3.2.1 f o r  d e t a i l s  o f  t h e  bypass 
implementat ion. 

Since t h e  l o g i c  i s  2/3 even w i t h  any one d i v i s i o n  o f  sensors 
i n  bypass and any one TLU l o g i c  ou tpu t  bypass, t h e  SSLC 
s t i l l  meets t h e  s i n g l e  f a i l u r e  c r i t e r i a  f o r  f a i l u r e  t o  t r i p  
and spur ious  t r i p  p revent ion  under t h i s  c o n d i t i o n .  

Each processing d i v i s i o n  has t e s t  and t r i p  swi tches l oca ted  
i n  t h e  d i v i s i o n a l  c o n t r o l  room panels.  These t e s t  swi tches 
a re  used f o r  t e s t i n g  t h e  SSLC and can a l s o  p rov ide  manual 
p r o t e c t i v e  a c t i o n  i n i t i a t i o n .  

The SSLC inc ludes  a v a r i e t y  o f  s e l f - t e s t  and mon i t o r i ng  
f ea tu res .  The se l  f - t e s t  i n  each microprocessor  based dev ice  
checks t h e  h e a l t h  o f  t h e  microprocessor ,  RAM, ROM, 
communications, and sof tware.  Any de tec ted  f a i l u r e  t h a t  
cou ld  degrade p r o t e c t i v e  a c t i o n  i n i t i a t i o n  a c t i v a t e s  an 
annunciator  and prov ides  f a u l t  i n d i c a t i o n  t o  t h e  board 
l e v e l .  T rans ien t  f a i l u r e s  (e.g da ta  t ransmiss ion  b i t  e r r o r )  

(cont inued)  
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SSLC Sensor I ns t rumen ta t i on  
B  3.3.1.1 

BASES 

BACKGROUND a r e  logged t o  p rov ide  maintenance i n fo rma t i on .  Mon i t o r i ng  o f  
( Continued ) t h e  power supp l ies ,  card  ou t  o f  f i l e  i n t e r l o c k s ,  and memory 

b a t t e r i e s  ( i f  used) causes an INOP/TRIP i n  a d d i t i o n  t o  
a c t i v a t i n g  an annunciator .  I f  t h e  s e l f - t e s t  d e t e c t s  a  
f a i l u r e  i n  one o f  t h e  redundant SLUs w i t h i n  a  d i v i s i o n ,  t h e  
f a i l e d  SLU i s  au toma t i ca l l y  bypassed ( i n i t i a t i o n  l o g i c  
becomes one-out-of -one)  and an a larm i s  generated. 

S igna l  v a l i d i t y  t e s t s  a re  performed on t h e  da ta  rece i ved  
f rom t h e  EMS. I f  a  permanent e r r o r  i s  de tec ted  on a  
p a r t i c u l a r  parameter t h e  l o g i c  s t a t e  f o r  t h a t  parameter w i l l  
d e f a u l t  t o  a  t r i p p e d  s t a t e  f o r  t h e  s i gna l  and an annunc ia to r  
o r  a larm w i l l  be ac t i va ted .  S o f t  ( i  .e., t r a n s i e n t )  e r r o r s  
w i l l  be logged t o  p rov ide  maintenance i n fo rma t i on .  

Once a  p r o t e c t i v e  a c t i o n  i s  i n i t i a t e d ,  i t  sea ls  i n  and must 
be manual ly r e s e t .  The manual r e s e t s  a re  i n o p e r a t i v e  i f  t h e  
SSLC i n i t i a t i o n  s i g n a l s  a re  s t i l l  p resent .  

Reactor P r o t e c t i o n  System (RPSl 

The RPS p o r t i o n  o f  t h e  SSLC i n i t i a t e s  a  r e a c t o r  scram when 
one o r  more moni tored parameters exceed t h e i r  s p e c i f i e d  
l i m i t  t o  preserve t h e  i n t e g r i t y  o f  t h e  f u e l  c l a d d i n g  and t h e  
Reactor Coolant System (RCS) and min imize t h e  energy t h a t  
must be absorbed f o l l o w i n g  a  l o s s  o f  coo lan t  acc iden t  
(LOCA) . Th is  can be accomplished e i t h e r  a u t o m a t i c a l l y  o r  
manual 1  y. 

The RPS, as shown i n  Reference 3, uses f o u r  independent 
d i v i s i o n s  each con ta in i ng  sensors, t h e  EMS, t h e  SSLC, l o a d  
d r i v e r s ,  and swi tches t h a t  a re  necessary t o  cause i n i t i a t i o n  
o f  a  r e a c t o r  scram. Func t iona l  d i v e r s i t y  i s  p rov ided  by 
mon i t o r i ng  a  wide range o f  dependent and independent 
parameters. The i n p u t  parameters t o  t h e  SSLC scram l o g i c  a re  
f rom devices t h a t  mon i to r :  

- r e a c t o r  vessel water  l e v e l  
- r e a c t o r  vessel steam dome pressure 
- SRNM Neutron F lux  & neu t ron  f l u x  p e r i o d  
- APRM neutron f l u x  
- APRM simulated thermal power 
- o s c i l l a t i o n  power range mon i t o r  
- r a p i d  core f l o w  decrease 
- main steam 1  i n e  i s o l a t i o n  va l ve -c l osu re  

(cont inued)  
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SSLC Sensor I ns t rumen ta t i on  
B 3.3.1.1 

BASES 

BACKGROUND Reactor P r o t e c t i o n  Svstem IRPSL (cont inued)  
I Continued 1 

- t u r b i n e  c o n t r o l  va l ve  f a s t  c l o s u r e  ( t r i p  o i l  pressure 
1 ow) 

- t u r b i n e  s top  va l ve -c l osu re  
- suppression pool  temperature 
- main steam tunne l  r a d i a t i o n  
- d r y w e l l  pressure 
- CRD water  header charg ing  pressure 

Two normal ly  energized, so leno id  operated, scram p i l o t  
va lves  a re  l oca ted  on t h e  Hyd rau l i c  Cont ro l  U n i t  (HCU) f o r  
each Cont ro l  Rod D r i v e  (CRD) p a i r .  The scram p i l o t  va lves  
c o n t r o l  t h e  a i r  supply t o  t h e  scram i n l e t  va l ve  f o r  t h e  
assoc ia ted  CRD p a i r .  When e i t h e r  scram p i l o t  va l ve  so leno id  
i s  energized, a i r  pressure holds t h e  scram va lves  c losed.  
Therefore,  bo th  scram p i l o t  va l ve  so leno ids  must be 
de-energ ized t o  cause a c o n t r o l  r o d  p a i r  t o  scram. The 
scram va l ve  c o n t r o l s  t h e  supply pa th  f o r  t h e  CRD water  
du r i ng  a scram. 

Each o f  t h e  p i l o t  va l ve  solenoids i s  c o n t r o l l e d  by a 
s e r i e s / p a r a l l e l  arrangement o f  f o u r  l o a d  d r i v e r s  (one s e t  o f  
l oad  d r i v e r s  i s  i n  d i v i s i o n  11, a second s e t  i s  i n  d i v i s i o n  
111) w i t h  t h e  ou tpu ts  o f  t h e  f o u r  l o g i c  d i v i s i o n s  connected 
t o  t h e  l oad  d r i v e r s  such t h a t  a t r i p  s i gna l  f rom any two o f  
t h e  l o g i c  d i v i s i o n s  r e s u l t s  i n  de-energ iz ing  bo th  so lenoids,  
a i r  b l eed ing  o f f ,  scram va lves  opening, and c o n t r o l  r od  
scram. 

The backup scram valves,  which energ ize  on a scram s igna l  t o  
depressur ize  t h e  scram a i r  header, a re  a l s o  c o n t r o l l e d  by 
t h e  RPS p o r t i o n  o f  t h e  SSLC. 

Two hardwired manual scram swi tches which comple te ly  bypass 
t h e  EMS, SSLC, and l oad  d r i v e r s  are prov ided.  The swi tches 
on t h e  main c o n t r o l  console remove power f rom t h e  scram 
p i l o t  va l ve  solenoids and a l s o  energ ize  t h e  a i r  header dump 
va l ve  so leno ids  (backup scram). When t h e  r e a c t o r  mode sw i t ch  
i s  i n  t h e  SHUTDOWN p o s i t i o n ,  manual scram i s  a l s o  i n i t i a t e d .  
The manual scram func t i ons  a re  covered i n  LC0 3.3.1.2. 

(cont inued)  
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SSLC Sensor I ns t rumen ta t i on  
B 3.3.1.1 

BASES 

BACKGROUND Emeraencv Core Cool ina Svstems (ECCSI 
( Continued ) 

The Emergency Core Coo l ing  Systems (ECCS) encompass t h e  High 
Pressure Core Flooder  (HPCF) system, Automatic 
Depressur iza t ion  System (ADS), Reactor Core I s o l a t i o n  
Coo l ing  (RCIC) system, and t h e  Low Pressure F looder  (LPFL) 
mode o f  t h e  Residual Heat Removal (RHR) system. The purpose 
o f  t h e  ECCS p o r t i o n  o f  t h e  SSLC i ns t rumen ta t i on  i s  t o  
i n i t i a t e  app rop r i a te  responses f rom t h e  systems and t h e  
standby Diesel -Generators (DGs) t o  ensure t h a t  f u e l  i s  
adequately cooled i n  t h e  event o f  a  des ign  bas i s  acc iden t  o r  
t r a n s i e n t .  The equipment i nvo l ved  w i t h  each o f  these systems 
i s  descr ibed  i n  t h e  Bases f o r  LC0 3.5.1, "ECCS4perat ing." 

To p rov ide  redundant and d i v e r s e  p r o t e c t i o n  aga ins t  
a n t i c i p a t e d  ope ra t i ona l  occurrences (AOOs) and Design Basis  
Accidents (DBAs), a  wide range o f  dependent and independent 
parameters a re  monitored. I n  add i t i on ,  hardwired manual 
s t a r t  o f  HPCF C i s  p rov ided  from t h e  main c o n t r o l  room. 

Mot ive  power f o r  t h e  motor d r i v e n  ECCS pumps i s  supp l i ed  
f rom AC buses t h a t  can rece i ve  normal AC power o r  standby AC 
power f rom t h e  DGs. I ns t rumen ta t i on  power f o r  a l l  o f  t h e  
ECCS systems o r i g i n a t e  i n  t h e  125 VDC e s s e n t i a l  busses. The 
t h r e e  LPFL systems, except va lves  w i t h  i s01  a t  i o n  func t ions ,  
a re  supp l ied  by t h e  d i v i s i o n  I, 11, and I 1 1  AC and DC busses 
w h i l e  t h e  two HPCF system are  supp l ied  by t h e  d i v i s i o n  I 1  
and 111 AC and DC busses. Cont ro l  power f o r  RCIC ins t ruments  
and c o n t r o l s ,  except f o r  va lves w i t h  i s o l a t i o n  f unc t i ons ,  
o r i g i n a t e s  i n  t h e  d i v i s i o n  I DC bus. ADS 1 i s  powered by t h e  
d i v i s i o n  I DC bus and ADS 2 by t h e  d i v i s i o n  I 1  DC bus. The 
LPFL and R C I C  va lves  t h a t  p rov ide  i s o l a t i o n  f u n c t i o n s  
rece i ve  power f rom busses s u i t a b l e  f o r  p r o v i d i n g  t h e  
redundant i s o l a t i o n  f unc t i ons .  

Low Pressure Flooder (LPFL) Svstem (Mode o f  t h e  Residual 
Heat Removal Svsteml 

The LPFL c o n s i s t s  o f  t h r e e  independent subsystems. Each 
subsystem has separate and independent pumps, va lves,  and 
vessel i n j e c t i o n  paths.  

The LPFL pumps and t h e  associated DGs are  i n i t i a t e d  
a u t o m a t i c a l l y  when h igh  d r y w e l l  pressure o r  low r e a c t o r  
water  l e v e l  (Level 1) i s  detected.  Automatic and manual 

(cont inued)  
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o ~ e n i n a  o f  t h e  i n j e c t i o n  va l ve  t o  t h e  vessel i s  ~ r o h i b i t e d  
u n t i l  r e a c t o r  pressure drops below t h e  i n j e c t i o n '  permiss ive  
s e t p o i n t .  The LPFL pump motor s t a r t e r s  a re  i n t e r l o c k e d  w i t h  
bus undervol tage mon i to rs  t o  p revent  s t a r t i n g  t h e  motors 
unless t h e  bus vo l t age  i s  adequate. 

The LPFL pump motor and valves a re  p rov ided  w i t h  system 
l e v e l  and dev ice  l e v e l  manual c o n t r o l s  t o  pe rm i t  opera to r  
c o n t r o l  o f  t h e  systems. 

The LPFL pumps s t a r t  immediate ly  i f  normal power i s  
a v a i l a b l e .  When normal AC power i s  n o t  a v a i l a b l e  LPFL 
a c t u a t i o n  i s  delayed t o  a l l ow  s u f f i c i e n t  t ime  f o r  t h e  
standby power t o  become a v a i l a b l e  and t o  pe rm i t  l o a d  
sequencing so t h a t  t h e  peak demand on t h e  standby power 
source i s  w i t h i n  acceptable l i m i t s .  The LPFL must p rov ide  
f l o w  t o  t h e  vessel w i t h i n  a  s p e c i f i e d  maximum t ime  from 
r e c e i p t  o f  an a c t u a t i o n  s i gna l  and vessel pressure 
permiss ive  when these delays a re  inc luded.  

A  pump discharge pressure and pump f l o w  t r a n s m i t t e r  mon i to r  
t h e  d ischarge o f  each pump t o  c o n t r o l  t h e  minimum f l o w  
bypass va lve .  See 83.3.1.4, "ESF Ac tua t i on  I ns t rumen ta t i on "  
f o r  a d d i t i o n a l  i n fo rma t i on .  

The LPFL suc t i on  valves from t h e  suppression pool  a re  
normal ly  open. On r e c e i p t  o f  an LPFL i n i t i a t i o n  s i gna l ,  t h e  
r e a c t o r  shutdown c o o l i n g  system va lves  and t h e  RHR t e s t  l i n e  
va lves a re  s igna led  t o  c l o s e  t o  ensure t h a t  t h e  LPFL pump 
discharge i s  a l i gned  f o r  i n j e c t i o n  t o  t h e  r e a c t o r .  

Reactor Core Is01 a t i o n  Cool i n a  Svstem ( R C I C )  

The i ns t rumen ta t i on  and c o n t r o l s  f o r  t h e  R C I C  system 
prov ides  c o n t r o l  o f  t h e  R C I C  pump, t u r b i n e  and assoc ia ted  
valves and o t h e r  equipment du r i ng  a  l o s s - o f - c o o l a n t  
acc ident ,  when t h e  r e a c t o r  vessel i s  i s o l a t e d  w h i l e  i n  h o t  
standby, when normal coo lan t  f l o w  i s  unava i l ab le  w i t h  t h e  
r e a c t o r  vessel i s o l a t e d ,  d u r i n g  a  p l a n t  shutdown w i t h  l o s s  
o f  feedwater, and f o r  a  complete l o s s  o f  AC power. 

When actuated, t h e  R C I C  system pumps dem ine ra l i ze r  water  
f rom t h e  Condensate Storage Tank (CST) t o  t h e  r e a c t o r  vessel 

(cont inued)  
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b u t  may use t h e  suppression pool  as an a l t e r n a t e  source o f  
water.  Suc t ion  f l o w  w i l l  t r a n s f e r  a u t o m a t i c a l l y  t o  t h e  
suppression pool  on low CST l e v e l  o r  h i g h  suppression poo l  
1  eve1 . 
The R C I C  system i s  i n i t i a t e d  a u t o m a t i c a l l y  when e i t h e r  h i g h  
d r y w e l l  pressure o r  low r e a c t o r  vessel water  Level  2 i s  
de tec ted  and produces t h e  design f l o w  r a t e  w i t h i n  a 
s p e c i f i e d  t ime.  The system then f u n c t i o n s  t o  p rov ide  makeup 
water  t o  t h e  r e a c t o r  vessel u n t i l  t h e  r e a c t o r  vessel water  
l e v e l  i s  res to red .  R C I C  f l o w  w i l l  shut  down a u t o m a t i c a l l y  
when Reactor Water Level-High, Level 8 i s  de tec ted .  I n  
a d d i t i o n ,  t u r b i n e  overspeed and h i g h  exhaust p ressure  
equipment p r o t e c t i o n  s i g n a l s  w i l l  t r i p  t h e  t u r b i n e .  The R C I C  
system i s  a l so  shut  down by t h e  i s o l a t i o n  f e a t u r e  descr ibed  
i n  t h e  i s o l a t i o n  sec t i on  o f  t h i s  LCO. 

A pump discharge pressure and pump f l o w  t r a n s m i t t e r  mon i to r  
t h e  d ischarge o f  each pump t o  c o n t r o l  t h e  minimum f l o w  
bypass valve.  See LC0 83.3.1.4 "ESF Ac tua t i on  
Ins t rumenta t ion"  f o r  a d d i t i o n a l  i n fo rma t i on .  

The RCIC t u r b i n e  and va lves  are p rov ided  w i t h  system l e v e l  
and dev ice  l e v e l  manual c o n t r o l s  which pe rm i t  t h e  opera to r  
c o n t r o l  o f  t h e  systems. 

Hiah Pressure Core Flooder  Svstem (HPCF) 

The HPCF cons i s t s  o f  two independent subsystems (HPCF B and 
C). Each subsystem has separate and independent pumps, 
va lves,  and vessel i n j e c t i o n  paths.  

The HPCF system i s  i n i t i a t e d  when r e a c t o r  vessel low water  
l e v e l  (Level 1.5) o r  h i gh  d r y w e l l  pressure i s  detected.  The 
HPCF pumps' motor s t a r t e r s  a re  i n t e r l o c k e d  w i t h  bus 
undervol tage mon i to rs  t o  p revent  s t a r t i n g  t h e  motors un less  
t h e  bus vo l t age  i s  adequate. 

The HPCF w i l l  con t inue  d i scha rg ing  t o  t h e  r e a c t o r  vessel 
u n t i l  r e a c t o r  h i g h  water  l e v e l  (Level 8) i s  detected.  The 
HPCF then  au toma t i ca l l y  stops f l o w  by c l o s i n g  t h e  i n j e c t i o n  
va l ve  b u t  t h e  motor w i l l  con t inue  t o  run.  The i n j e c t i o n  

(cont inued)  
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valve will reopen if reactor water level subsequently 
decreases to the low level initiation point. 

The HPCF is provided with system level and device level 
manual controls which permit operator control of the 
systems. The manual controls for HPCF C system initiation 
are hardwired and completely bypass the EMS and SSLC. 

When actuated, the HPCF system pumps demineralizer water 
from the Condensate Storage Tank (CST) to the reactor vessel 
but may use the suppression pool as an alternate source of 
water. Suction flow will transfer automatically to the 
suppression pool on low CST level or high suppression pool 
1 eve1 . 
The HPCF pumps start immediately if normal AC power is 
available. When normal AC power is not available HPCF 
actuation is delayed to allow sufficient time for the 
standby power to become available and to permit load 
sequencing so that the peak demand on the standby power 
source is within acceptable limits. The HPCF must provide 
flow to the vessel within a specified maximum time from 
receipt of an actuation signal when these delays are 
included. 

A pump discharge pressure and pump flow transmitter monitor 
the discharge of each pump to control the minimum flow 
bypass valve. A low suction pressure Function is also 
provided to protect the pumps from cavitation. See LC0 
basis 83.3.1.4, "ESF Actuation Instrumentation" for 
additional information on these signals. 

Automatic Deoressurization Svstem (ADS) 

Reactor depressurization by the ADS is provided to reduce 
the pressure during a loss-of-coolant accident where the 
HPCF and/or RCIC are unable to maintain vessel water level 
above the LPFL initiation point and reactor pressure remains 
above the low pressure injection permissive setpoint. 
Opening the ADS valves reduces pressure sufficiently to 
allow the LPFL systems to inject water at the design flow 
rate. 

(continued) 
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The mot ive  power f o r  t h e  opening t h e  ADS va lves  i s  f rom 
l o c a l  accumulators supp l i ed  by t h e  h i g h  p ressure  n i t r o g e n  
supply  systems ( D i v i s i o n  I and 11). The ADS accumulators 
have s u f f i c i e n t  capac i t y  t o  opera te  t h e  s a f e t y  r e l i e f  va l ve  
t w i c e  w i t h  t h e  d rywe l l  a t  70% o f  des ign  p ressure  w i t h  no 
ex te rna l  source o f  n i t r ogen .  

Two ADS subsystems, ADS 1  and ADS 2 a re  prov ided.  ADS 1 i s  
c o n t r o l l e d  by a  d i v i s i o n  I SLU P a i r  and ADS 2 i s  c o n t r o l l e d  
by a  d i v i s i o n  I 1  SLU Pa i r .  Each ADS d i v i s i o n  c o n t r o l s  one o f  
t h e  two separate so leno id  operated p i l o t  va lves  on each 
Sa fe t y /Re l i e f  Valve (SRV) assigned t o  t h e  ADS. Ene rg i z i ng  
e i t h e r  p i l o t  va l ve  causes t h e  SRV t o  open. 

ADS i n i t i a t i o n  i s  armed when low r e a c t o r  water  l e v e l  (Level  
1) p e r s i s t s  f o r  more then  a  s p e c i f i e d  amount o f  t ime  
(ou t s i de  containment LOCA) o r  when l ow  r e a c t o r  water  l e v e l  
occurs concu r ren t l y  w i t h  h i g h  d r y w e l l  p ressure  ( i n s i d e  
containment LOCA). When ADS i s  armed, t h e  ADS i n i t i a t i o n  
t i m e r  w i l l  s t a r t .  Whi le t h e  ADS t i m e r  i s  running,  ADS 
i n i t i a t i o n  may be i n t e r r u p t e d  by ope ra to r  a c t i o n  o r  by l o s s  
o f  t h e  arming s i g n a l .  I f  t h e  t i m e r  i s  n o t  i n t e r r u p t e d ,  ADS 
w i l l  i n i t i a t e  i f  any one o f  t h e  5 LPFL o r  HPCF pumps a re  
ope ra t i ng  when t h e  t i m e r  t imes o u t .  

Manual and automat ic  ADS i n h i b i t  i s  a l s o  p rov ided  t o  assure 
e f f e c t i v e n e s s  o f  t h e  Standby L i q u i d  Cont ro l  System f o r  a 
pos tu la ted  ATWS event.  F i gu re  83.3.1 . l - 1  shows t h e  channels 
and l o g i c  used f o r  ADS i n h i b i t .  The automat ic  i n h i b i t  i s  
removed when t h e  APRMS i n d i c a t e  t h a t  power l e v e l  i s  below a  
s p e c i f i e d  va lue  and a  r e a c t o r  water  l e v e l  s i gna l ,  which i s  
independent o f  t h e  ADS i n i t i a t i o n  r e a c t o r  water  l e v e l ,  
i n d i c a t e s  l e v e l  i s  below Level 1.5. 

Manual i n h i b i t  i s  p rov ided  by a  key locked ope ra to r  sw i t ch  i n  
each ADS d i v i s i o n .  Each sw i t ch  w i l l  i n h i b i t  ADS i n  t h a t  
d i v i s i o n  i f  ADS has n o t  i n i t i a t e d .  The swi tches a re  
i n e f f e c t i v e  once t h e  ADS t ime rs  have t imed ou t  so t hey  
cannot be used t o  rec lose  t h e  valves.  The i n h i b i t  s t a t u s  i s  
annunciated i n  t h e  c o n t r o l  room. 

The r e a c t o r  low water  l e v e l  i n i t i a t i o n  s e t t i n g  f o r  t h e  ADS 
i s  se lec ted  t o  depressur ize  t h e  r e a c t o r  vessel i n  t ime  t o  
a l l o w  adequate c o o l i n g  by t h e  LPFL systems f o l l o w i n g  a  l o s s -  

(cont inued)  
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o f - c o o l a n t  acc iden t  w i t h  an assumed f a i l u r e  o f  t h e  HPCF 
and/or R C I C .  

P o s i t i v e  i n d i c a t i o n  o f  ope ra t i on  o f  an HPCF o r  LPFL pump i s  
de tec ted  by  two pump d ischarge  pressure t r a n s m i t t e r s  
connected t o  each pump. One t r a n s m i t t e r  serves t h e  ADS 1 
l o g i c  and t h e  second serves t h e  ADS 2 l o g i c .  These 
t r a n s m i t t e r s  are d i f f e r e n t  f rom t h e  t r a n s m i t t e r  used f o r  
c o n t r o l l i n g  t h e  minimum f l o w  va l ve  (i .e. t h e r e  a re  t h r e e  
pressure t r a n s m i t t e r s  on each pump). 

The r e a c t o r  vessel low water  Level 1 f o r  ADS i s  sourced f rom 
8 l e v e l  t r a n s m i t t e r s .  One s e t  o f  f o u r  i s  used by t h e  ADS 1 
l o g i c  and t h e  o t h e r  s e t  i s  used by t h e  ADS 2 l o g i c .  The l ow  
water  Level 1.5 ATWS ADS i n h i b i t  s i gna l  i s  sourced f rom 4 
l e v e l  t r a n s m i t t e r s  t h a t  a re  d i f f e r e n t  f rom t h e  Level 1 
t r a n s m i t t e r s .  

The ADS i n i t i a t i o n  t i m e r  s e t t i n g  i s  l ong  enough t o  pe rm i t  
HPCF and/or R C I C  t o  r e s t o r e  water  l e v e l  b u t  s h o r t  enough t o  
p rov ide  adequate t ime f o r  LPFL t o  adequately cool  t h e  f u e l  
i f  t h e  HPCF i s  assumed t o  be inoperab le .  

Manual a c t u a t i o n  pushbuttons a re  p rov ided  t o  a l l o w  t h e  
opera to r  t o  i n i t i a t e  ADS. Manual a c t u a t i o n  r e q u i r e s  a  
sequence o f  ac t i ons  combined w i t h  annunciators t o  assure 
manual i n i t i a t i o n  o f  ADS i s  a  d e l i  be ra te  ac t .  Manual 
a c t u a t i o n  i s  p r o h i b i t e d  unless a  pump d ischarge  pressure 
permiss ive  i s  a c t i v e .  

ISOLATION 

The i s o l a t i o n  p o r t i o n  o f  t h e  SSLC a u t o m a t i c a l l y  i n i t i a t e s  
c l osu re  o f  app rop r i a te  i s o l a t i o n  valves.  The f u n c t i o n  o f  
t h e  i s o l a t i o n  valves, i n  combinat ion w i t h  o t h e r  acc iden t  
m i t i g a t i o n  systems, i s  t o  l i m i t  f i s s i o n  p roduc t  r e l ease  
du r i ng  and f o l l o w i n g  pos tu la ted  Design Basis  Accidents 
(DBAs). Valve c l osu re  w i t h i n  t h e  t ime  l i m i t s  s p e c i f i e d  f o r  
those i s o l a t i o n  valves designed t o  c l o s e  a u t o m a t i c a l l y  
ensures t h a t  t h e  re l ease  o f  r a d i o a c t i v e  m a t e r i a l  t o  t h e  
environment w i l l  be cons i s ten t  w i t h  t h e  assumptions used i n  
t h e  ABWR s a f e t y  analyses f o r  a  DBA. Reference 5 maps t h e  
i s o l a t i o n  f unc t i ons  t o  t h e  equipment t h a t  i s  i s o l a t e d .  

(cont inued)  
-- - 
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The is01  a t i o n  i ns t rumen ta t i on  inc ludes  t h e  sensors, t h e  EMS, 
t h e  SSLC, l oad  d r i v e r s ,  and swi tches t h a t  a r e  necessary t o  
cause c l o s u r e  o f  t h e  valves p rov ided  t o  c l o s e  o f f  f l o w  pa ths  
t h a t  cou ld  r e s u l t  i n  unacceptable f i s s i o n  p roduc t  re lease .  
Func t iona l  d i v e r s i t y  i s  p rov ided  by mon i t o r i ng  a wide range 
o f  independent parameters. The i n p u t  da ta  t o  t h e  i s o l a t i o n  
l o g i c  o r i g i n a t e s  i n  devices t h a t  mon i t o r  l o c a l  parameters 
(e.g. h i g h  temperatures, h i g h  r a d i a t i o n ,  h i g h  f l ows )  as w e l l  
as p r imary  system and containment system parameters t h a t  a re  
i n d i c a t i v e  o f  a  l eak .  

Manual i s01  a t i o n  capabi 1 i t y  i s  p rov ided  by ope ra to r  swi tches 
t h a t  i n i t i a t e  a d i v i s i o n  t r i p  o r  i n d i v i d u a l  va l ve  c losures .  

The i s o l a t i o n  f u n c t i o n s  a re  p rov ided  i n  t h e  same SSLC 
devices as t h e  ECCS, except f o r  t h e  MSIV c losure ,  which i s  
p rov ided  i n  t h e  same SSLC devices as t h e  RPS. 

1. Main Steam L i n e  I s o l a t i o n  

Two normal ly  energized, so leno id  operated, p i l o t  va lves  a re  
l o c a t e d  on each MSIV. Both so leno ids  must be de-energ ized t o  
cause t h e  va l ve  t o  c lose.  Each p i l o t  va l ve  so leno id  i s  
c o n t r o l  l e d  by independent ser ies /para l  l e l  arrangements o f  
f o u r  l oad  d r i v e r s  ( e i g h t  t o t a l  each MSIV) w i t h  t h e  ou tpu ts  
o f  t h e  f o u r  l o g i c  d i v i s i o n s  connected t o  t h e  l o a d  d r i v e r s  
such t h a t  a t r i p  s i gna l  from any two o f  t h e  l o g i c  d i v i s i o n s  
r e s u l t s  i n  de-energ iz ing  bo th  so lenoids.  The l o a d  d r i v e r s  
f o r  t h e  outboard MSIVs are i n  d i v i s i o n  I and t h e  l o a d  
d r i v e r s  f o r  t h e  inboard  MSIVs are  i n  d i v i s i o n  11. 

The Funct ions used t o  i n i t i a t e  MSIV c l o s u r e  are:  

- Reactor Vessel Water Level-Low, Level 1.5 
- Main Steam L ine  Pressure-Low 
- Main Steam L i n e  Flow-High ( i n  any one o f  t h e  steam l i n e s )  
- Main Steam Tunnel Rad ia t ion-H igh  
- Main Steam Tunnel Temperature-High 
- Main Turb ine Area Temperature-High 
- Condenser Vacuum-Low. 

(cont inued)  
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BACKGROUND 2. Containment I s o l a t i o n  
( Continued ) 

Containment i s o l a t i o n  c loses  va lves  (except  MSIVs) and 
dampers i n  e f f l u e n t  p ipes  and duc ts  t h a t  pene t ra te  t h e  
p r imary  and/or secondary containment t o  p revent  f i s s i o n  
p roduc t  r e l ease  and i n i t i a t e s  t h e  standby gas t rea tment  
system (SGTS) t o  remove f i s s i o n  p roduc ts  f rom t h e  secondary 
containment atmosphere. Is01 a t i o n  i n i t i a t i o n  i s  performed i n  
t h e  d i v i s i o n  I, I 1  and 111 ESF SLUs. The Funct ions used f o r  
containment i s o l a t i o n  i n i t i a t i o n  are: 

- Reactor Vessel Water Level-Low, Level 1 
- Reactor Vessel Water Level-Low, Level 2 
- Reactor Vessel Water Level-Low, Level 3  
- Drywe l l  Pressure-High 
- Drywe l l  Sump Dra in  Low Conduc t i v i t y  Water (LCW) 

Rad ia t ion-H igh  (Note: S ing le  s i gna l  f rom PRRM system t o  
d i v i s i o n  I SLU on l y .  Th is  s i gna l  i s  covered by LC0 
3 . 3 . 1 . 4 ,  "ESF Ac tua t i on  I ns t rumen ta t i on " . )  

- Drywe l l  Sump Dra in  High Conduc t i v i t y  Water (HCW) 
Radiat ion-High.  (Note: S i n g l e  s i gna l  f rom PRRM system t o  
d i v i s i o n  I SLU o n l y .  Th is  s i gna l  i s  covered by LC0 
3 . 3 . 1 . 4 ,  "ESF Ac tua t i on  Ins t rumenta t ion"  .) 

- Reactor B u i l d i n g  Area/Fuel Handl ing Area Exhaust A i r  
Radiat ion-High.  (Note: S igna l  r ece i ved  d i r e c t l y  f rom PRRM 
d i s c r e t e  ou tpu ts  t o  t h e  DTMs.) 

Each o f  these parameters i s  used t o  i s o l a t e  one o r  more 
l i n e s  t h a t  penet ra te  t h e  containment. 

3 .  Reactor Core I s o l a t i o n  Cool i n a  (RCIC) Svstem I s o l a t i o n  

The R C I C  i s o l a t i o n  p r o t e c t s  aga ins t  breaks i n  t h e  steam 
supply  l i n e  t o  t h e  R C I C  t u rb ine .  R C I C  i s o l a t i o n  t r i p  
c a l c u l a t i o n s  a re  performed i n  t h e  DTMs i n  a l l  f o u r  ESF 
d i v i s i o n s .  I s o l a t i o n  i n i t i a t i o n  f o r  t h e  inboard  i s o l a t i o n  
va l ve  i s  performed i n  t h e  d i v i s i o n  I ESF SLU p a i r s  and f o r  
t h e  outboard i s o l a t i o n  valves i n  t h e  d i v i s i o n  I 1  ESF SLU 
p a i r s .  The Funct ions used f o r  R C I C  i s o l a t i o n  i n i t i a t i o n  are:  

- R C I C  Equipment Area Temperature-High 
- R C I C  Steam Supply L i ne  Pressure-Low 
- R C I C  Steam Supply L i ne  Flow-High 

(cont inued)  
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BACKGROUND 3 .  Reactor Core Is01 a t i o n  Cool i n a  (RCIC) Svstem I s o l a t i o n  
( Continued ) (cont inued)  

- R C I C  Turb ine Exhaust Diaphragm Pressure-High. (Th i s  
Func t ion  i s  addressed i n  LC0 3 . 3 . 1 . 4 ,  "ESF Ac tua t i on  
Ins t rumenta t ion" . )  

4. Reactor Water C l e a n u ~  Svstem I s o l a t i o n  

Th is  i s01  a t i o n  p r o t e c t s  aga ins t  breaks i n  1 i nes  c a r r y i n g  
Cleanup Water (CUW) and a l s o  serves t o  a l i g n  CUW va lves  so 
they  do n o t  i n t e r f e r e  w i t h  ECCS i n j e c t i o n .  I s o l a t i o n  
i n i t i a t i o n  f o r  t h e  inboard  i s o l a t i o n  va l ve  i s  performed i n  
t h e  d i v i s i o n  I 1  ESF SLU p a i r  and f o r  t h e  outboard i s o l a t i o n  
va lves  i n  t h e  d i v i s i o n  I ESF SLU p a i r .  The Func t ions  used 
f o r  CUW l i n e  isolation/ECCS l i n e u p  i n i t i a t i o n  are:  

- CUW Area Temperatures-High 
- CUW D i f f e r e n t i a l  Flow-High 
- Main Steam Tunnel Temperature-High 
- Reactor Vessel Water Level-Low, Level 2 
- CUW I s o l a t i o n  on Standby L i q u i d  Cont ro l  I n i t i a t i o n .  (Th i s  

Func t ion  i s  addressed i n  LC0 3 . 3 . 1 . 4 ,  "ESF Ac tua t i on  
Ins t rumenta t ion" . )  

- Reactor Vessel Steam Dome Pressure-High. (Th i s  Func t ion  
i s  used o n l y  i n  d i v i s i o n  I SLU a c t u a t i o n  i o g i c  t o  c l o s e  
t h e  head spray valve. )  

5. Shutdown Cool i n a  System I s o l a t i o n  

Th is  i s o l a t i o n  p r o t e c t s  aga ins t  breaks i n  l i n e s  used i n  t h e  
shutdown c o o l i n g  mode o f  t h e  RHR and a l s o  serves t o  a l i g n  
RHR va lves  so they  do no t  i n t e r f e r e  w i t h  ECCS i n j e c t i o n .  
I s o l a t i o n / i n j e c t i o n  l i n e u p  i n i t i a t i o n  f o r  t h e  RHR loops  a re  
performed i n  t h e  ESF SLUs as f o l l o w s :  

RHR LOOP A B C 
Inboard D iv .  I Div .  I 1  D i v .  111 
Outboard D iv .  I 1  D iv .  I 1 1  Div.  I 

(cont inued)  

ABWR TS B 3 . 3 - 1 6  Rev. 0. Design Control DocumentITier 2 



SSLC Sensor I ns t rumen ta t i on  
B 3.3.1.1 

BASES 

BACKGROUND 5. Shutdown Cool i n 4  Svstem I s o l a t i o n  (cont inued)  
( Continued ) 

The Func t ions  used f o r  RHR isolat ion/ECCS l i n e - u p  i n i t i a t i o n  
are: 

- RHR Area Temperatures-High 
- Reactor Vessel Water Level-Low, Level 3 
- Reactor Vessel Steam Dome Pressure-High 

OTHER ESF FUNCTIONS 

The SSLC prov ides  a c t u a t i o n  Funct ions f o r  va r i ous  o t h e r  ESF 
Funct ions:  

1. D iese l  Generator (DG) I n i t i a t i o n .  The DG a r e  i n i t i a t e d  
on h i g h  d r y w e l l  pressure, low r e a c t o r  water  Level  1.5 
and Level 1, o r  Essen t i a l  6 . 9  kV bus undervol tage 
(covered i n  LC0 3.3.1.4, "ESF Ac tua t i on  
I ns t rumen ta t i on " ) .  

2. Standby Gas Treatment Ac tua t ion .  The Standby Gas 
Treatment (SGTS) system i s  a u t o m a t i c a l l y  i n i t i a t e d  on 
h i g h  d r y w e l l  pressure, low r e a c t o r  water  Level 3, 
r e a c t o r  b u i l d i n g  area exhaust a i r  h i g h  r a d i a t i o n ,  o r  
f u e l  hand l ing  area exhaust a i r  h i g h  r a d i a t i o n .  

3. Reactor B u i l d i n g  Coo l ing  Water/Service Water 
Ac tua t ion .  Th is  Feature i s  ac tua ted  on h i g h  d r y w e l l  
pressure, low Level 1, o r  6.9 kV emergency bus 
undervol tage s i g n a l s  (covered i n  LC0 3.3.1.3). 

4. Containment Atmospheric Mon i t o r i ng  System S t a r t .  The 
Containment Atmospheric Mon i t o r i ng  (CAM) system i s  
au toma t i ca l l y  s t a r t e d  on a h i g h  d r y w e l l  pressure o r  
low Level 1 s i g n a l .  

5. Suppression Pool Coo l ing  Ac tua t ion .  Suppression pool  
c o o l i n g  i s  au toma t i ca l l y  i n i t i a t e d  on h i g h  suppression 
pool  temperature. 

6. Reactor Serv ice  Water System (RSW) Pump T r i p  and 
System I s o l a t i o n  Ac tua t ion .  The RSW pumps and 
i s o l a t i o n  o f  RSW system valves a re  i n i t i a t e d  upon 
d e t e c t i o n  o f  h i gh  water  l e v e l  i n  t h e  RCW/RSW heat  
exchanger rooms t o  p rov ide  f l o o d  p r o t e c t i o n  (Ref.  11). 

(cont inued)  
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BACKGROUND 
( Continued ) ATWS MITIGATION 

The ABWR prov ides  va r i ous  f ea tu res  t o  m i t i g a t e  a  p o s t u l a t e d  
A n t i c i p a t e d  Trans ien t  Wi thout  Scram (ATWS) event .  The ADS 
i n h i b i t  i s  as descr ibed  above i n  t h e  ADS Func t ion  o f  ECCS. 

The Standby L i q u i d  Cont ro l  System (SLCS) i n i t i a t i o n  and 
Feedwater Runback (FWRB) ATWS m i t i g a t i o n  f e a t u r e s  a r e  
performed by SSLC c i r c u i t r y  d i v e r s e  t o  and independent o f  
t h e  microprocessor-based devices o f  t h e  p r imary  p r o t e c t i v e  
system func t i ons .  These Features a re  i n i t i a t e d  by Reactor 
Vessel Steam Dome Pressure - H igh  o r  Reactor Water Level  - 
Low, Level 2 Funct ions when t h e  SRNM ATWS permiss ive  i s  
a c t i v e .  The i n i t i a t i o n  s i g n a l s  a re  p rov ided  by Analog T r i p  
Modules (ATM) t h a t  a re  l o c a t e d  i n  t h e  SSLC cab ine t s .  

There i s  an ATM i n  each d i v i s i o n  f o r  each o f  t h e  f u n c t i o n s .  
The ATMs a re  connected d i r e c t l y  t o  t h e  sensors i n  t h e  
d i v i s i o n  assoc ia ted  w i t h  t h e  ATM. The ou tpu t s  o f  a l l  f o u r  
ATMs a re  connected t o  f o u r  l o g i c  u n i t s  (one i n  each 
d i v i s i o n )  us ing  s u i t a b l e  i s o l a t i o n .  Each l o g i c  u n i t  uses 2 
o u t  o f  4  l o g i c  t o  c rea te  i n i t i a t i o n  s i gna l s .  The SRNM ATWS 
permiss ive  f u n c t i o n  w i l l  pe rm i t  i n i t i a t i o n  o n l y  when power 
l e v e l  i s  above a  s p e c i f i e d  va lue .  The i n i t i a t i o n  s i g n a l s  
f rom t h e  f o u r  l o g i c  u n i t s  a re  connected t o  a  s e r i e s / p a r a l l e l  
arrangement o f  l o a d  d r i v e r s  i n  t h e  d r i v e n  systems such t h a t  
an i n i t i a t i o n  s i gna l  from any two o f  t h e  l o g i c  u n i t s  w i l l  
cause a c t u a t i o n  o f  SLC and FWRB ATWS m i t i g a t i o n  fea tu res .  

RECIRCULATION PUMP TRIPS 

Automatic R e c i r c u l a t i o n  Pump T r i p s  (RPT) a re  i nc l uded  i n  t h e  
ABWR t o  ma in ta i n  t h e  MCPR w i t h i n  l i m i t s  f o r  some 
p r e s s u r i z a t i o n  events a t  End o f  Cycle c o n d i t i o n s  (EOC-RPT) 
and t o  reduce core  r e a c t i v i t y  f o r  p o s t u l a t e d  ATWS events 
(ATWS-RPT). The SSLC prov ides  low Level 2 and composite EOC- 
RPT ( t u r b i n e  s top  va l ve  c l osu re  o r  t u r b i n e  c o n t r o l  va l ve  
f a s t  c l osu re )  da ta  t o  t h e  RPT s igna l  p rocess ing  devices.  See 
t h e  bas i s  f o r  LC0 3 . 3 . 4 . 1 ,  "ATWS & EOC RPT Ins t rumen ta t i on "  
f o r  a d d i t i o n a l  i n fo rma t i on .  

(cont inued)  
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BACKGROUND SSLC SUMMARY 
( Continued ) 

The SSLC i s  a  complex o f  equipment and so f tware  t h a t  
suppor ts  a  v a r i e t y  o f    unctions and Features i n  a  v a r i e t y  o f  
con f i gu ra t i ons .  Table B3.3.1.1-1 i s  a  summary o f  t h e  SSLC 
Funct ions and t h e  p r o t e c t i v e  equipment supported by t h e  
Funct ions.  

APPLICABLE The a c t i o n s  o f  t h e  SSLC are assumed i n  t h e  s a f e t y  analyses 
SAFETY ANALYSIS, o f  References 1, 2, and 8. The SSLC i n i t i a t e s  app rop r i a te  
LCO, and p r o t e c t i v e  ac t i ons  when a  moni tored parameter i s  o u t s i d e  o f  
APPLICABILITY a  s p e c i f i e d  A l lowab le  Value t o  preserve t h e  i n t e g r i t y  o f  t h e  

f u e l  c ladd ing ,  t h e  Reactor Coolant Pressure Boundary (RCPB), 
and t h e  containment. The A l lowab le  Values g i ven  i n  Table 
3.3.1.1-1 are c a l c u l a t e d  us ing  a  p resc r i bed  s e t p o i n t  
methodology. The SSLC prov ides  i n i t i a t i o n  s i g n a l s  f o r  RPS, 
ESF and p l a n t  i s o l a t i o n .  

SSLC i ns t rumen ta t i on  s a t i s f i e s  C r i t e r i o n  3  o f  t h e  NRC P o l i c y  
Statement. Funct ions no t  s p e c i f i c a l l y  c r e d i t e d  i n  t h e  ABWR 
s a f e t y  ana l ys i s  a re  r e t a i n e d  f o r  t h e  o v e r a l l  redundancy and 
d i v e r s i t y  o f  t h e  RPS as requ i red  by t h e  NRC approved 
l i c e n s i n g  bas is .  

The OPERABILITY o f  t h e  SSLC i s  dependent on t h e  OPERABILITY 
o f  t h e  Funct ions s p e c i f i e d  i n  Table 3.3.1.1-1. Each 
Funct ion must have a  r e q u i r e d  number o f  OPERABLE d i v i s i o n s ,  
w i t h  t h e i r  se tpo in t s  w i t h i n  t h e  s p e c i f i e d  A l lowab le  Value, 
where appropr ia te .  The s i gna l  p rocess ing  channels w i t h i n  
each d i v i s i o n  a re  c a l i b r a t e d  cons i s ten t  w i t h  a p p l i c a b l e  
s e t p o i n t  methodology assumptions. Each channel must a l s o  
respond w i t h i n  i t s  s p e c i f i e d  response t ime.  

Where appl i cab le ,  A1 lowabl e  Values a re  s p e c i f i e d  f o r  each 
SSLC Func t ion  s p e c i f i e d  i n  Table 3.3.1.1-1. Nominal t r i p  
s e t p o i n t s  are s p e c i f i e d  i n  t h e  s e t p o i n t  c a l c u l a t i o n s .  The 
nominal se tpo in t s  a re  se lec ted  t o  ensure t h a t  t h e  e f f e c t i v e  
t r i p  p o i n t s  do n o t  exceed t h e  A l lowab le  Value between 
successive CHANNEL CALIBRATIONS. Operat ion w i t h  an 
e f f e c t i v e  t r i p  p o i n t  l e s s  conserva t i ve  than  t h e  nominal t r i p  
se tpo in t ,  bu t  w i t h i n  i t s  A l lowab le  Value, i s  acceptable. A  
channel i s  inoperab le  i f  t h e  e f f e c t i v e  t r i p  p o i n t  i s  ou t s i de  
t h e  A1 lowable Value. 

(cont inued)  
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APPLICABLE Setpo in ts  a re  those predetermined values o f  ou tpu t  a t  which 
SAFETY ANALYSIS, an a c t i o n  should take  p lace .  The numeric s e t p o i n t s  p rov ided  
LCO, and i n  t h e  SSLC processor  da ta  base are  compared t o  t h e  measured 
APPLICABILITY process parameter (e.g., r e a c t o r  vessel water  l e v e l ) ,  and 
( Continued ) when t h e  measured value o f  t h e  process parameter exceeds t h e  

se tpo in t ,  t h e  l o g i c  i n  t h e  s i gna l  processors dec la res  a  t r i p  
c o n d i t i o n  f o r  t h e  parameter. 

The a n a l y t i c  l i m i t s  are de r i ved  f rom t h e  l i m i t i n g  va lues o f  
t h e  process parameters ob ta ined  from t h e  s a f e t y  ana l ys i s .  
The A l lowab le  Values a re  de r i ved  f rom t h e  a n a l y t i c  l i m i t s ,  
co r rec ted  f o r  c a l i b r a t i o n ,  process, and some o f  t h e  
ins t rument  e r r o r s .  The nominal t r i p  s e t p o i n t s  a re  then  
determined, account ing f o r  t h e  remain ing ins t rument  e r r o r s  
(e.g., d r i f t ) .  The t r i p  s e t p o i n t s  de r i ved  i n  t h i s  manner 
p rov ide  adequate p r o t e c t i o n  because i ns t rumen ta t i on  
u n c e r t a i n t i e s ,  process e f f e c t s ,  ca l  i b r a t i o n  to le rances ,  
ins t rument  d r i f t ,  and severe environment e r r o r s  ( f o r  
channels t h a t  must f u n c t i o n  i n  harsh environments as de f i ned  
by 10 CFR 50.49) are accounted f o r .  

The i n d i v i d u a l  SSLC Funct ions t h a t  a re  r e q u i r e d  t o  be 
OPERABLE i n  t h e  MODES and o t h e r  c o n d i t i o n s  s p e c i f i e d  i n  
Table 3.3.1.1-1 may be needed t o  m i t i g a t e  t h e  consequences 
o f  a  design bas i s  acc iden t  o r  t r a n s i e n t .  To ensure r e l i a b l e  
i n i t i a t i o n  o f  p r o t e c t i v e  ac t i ons  severa l  Funct ions a re  
requ i red  f o r  each s a f e t y  system a c t u a t i o n  t o  p rov ide  p r imary  
and d i v e r s e  i n i t i a t i o n  s i gna l s .  

Th i s  LC0 covers a l l  Funct ions t h a t  use connect ions t o  t h e  
DTMs and t h e  NMS Funct ions.  Funct ions,  o t h e r  than  NMS, t h a t  
a r e  connected t o  t h e  SLUs o r  TLUs are covered i n  t h e  system 
a c t u a t i o n  LCOs. 

Reactor P r o t e c t i o n  System 

RPS i s  r e q u i r e d  t o  be OPERABLE i n  MODE 1, MODE 2, and MODE 5 
w i t h  any c o n t r o l  r od  withdrawn from a  core  c e l l  c o n t a i n i n g  
one o r  more f u e l  assemblies. Cont ro l  rods withdrawn f rom a  
core c e l l  con ta in i ng  no f u e l  assemblies do n o t  a f f e c t  t h e  
r e a c t i v i t y  o f  t h e  core and t h e r e f o r e  do n o t  need scram 
c a p a b i l i t y .  The requ i red  "Shut Down Margin (SDM)" 
(LC0 3.1.1) and "Refuel P o s i t i o n  One-Rod-Out I n t e r l o c k "  
(LC0 3.9.2) ensure t h a t  no event r e q u i r i n g  RPS w i l l  occur  
when t h e  r e a c t o r  mode swi tch  i s  i n  t h e  r e f u e l i n g  p o s i t i o n .  

(cont inued)  
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APPLICABLE Reactor P r o t e c t i o n  Svstem (cont inued)  
SAFETY ANALYSIS, 
LCO. and Dur ina normal ope ra t i on  i n  MODES 3 and 4. a l l  c o n t r o l  rods 
APPLICABILITY are  f i l l y  i n s e r t e d  and t h e  Reactor Mode Swi tch Shutdown 
( Continued ) P o s i t i o n  c o n t r o l  r o d  wi thdrawal  b l ock  Func t ion  (See LC0 

3.3.5.1, "Cont ro l  Rod B lock  I ns t rumen ta t i on " )  does n o t  a l l o w  
any c o n t r o l  r o d  t o  be withdrawn. Under these cond i t i ons ,  
t h e  RPS scram i s  n o t  r equ i red  t o  be OPERABLE. 

The OPERABILITY o f  scram p i l o t  va lves  and assoc ia ted  
so leno ids  and backup scram valves, descr ibed i n  t h e  
Background sec t ion ,  a re  no t  addressed by t h i s  LCO. 

Emeraency Core Cool ina Svstem (ECCS) 

The ECCS i s  i n i t i a t e d  t o  preserve t h e  i n t e g r i t y  o f  t h e  f u e l  
c l add ing  by l i m i t i n g  t h e  pos t  LOCA peak c l add ing  temperature 
t o  l e s s  than t h e  10 CFR 50.46 l i m i t s .  I n  genera l ,  t h e  ECCS 
i n i t i a t i o n  Funct ions a re  requ i red  t o  be OPERABLE i n  t h e  
MODES o r  o the r  s p e c i f i e d  cond i t i ons  t h a t  may r e q u i r e  ECCS 
( o r  DG) i n i t i a t i o n  t o  m i t i g a t e  t h e  consequences o f  a design 
bas i s  acc iden t  o r  t r a n s i e n t .  The a p p l i c a b i l i t y  bas i s  f o r  
t h e  ECCS systems are  g iven  i n  LC0 3.5.1, "ECCS-Operating" 
and 3.5.2, "ECCS-Shutdown." To ensure r e l i a b l e  ECCS and DG 
func t i on ,  a combinat ion o f  Funct ions i s  r e q u i r e d  t o  p rov ide  
p r imary  and secondary i n i t i a t i o n  data.  

I s o l a t i o n  

I s o l a t i o n  va l ve  c losures  a re  used t o  l i m i t  t h e  o f f s i t e  dose 
as descr ibed i n  LC0 3.6.1.3, "Primary Containment I s o l a t i o n  
Valves".  I n  general,  t h e  i n d i v i d u a l  Funct ions t h a t  i n i t i a t e  
i s o l a t i o n  va l ve  c l osu re  a re  r e q u i r e d  t o  be OPERABLE i n  
MODES 1, 2, and 3 cons i s ten t  w i t h  t h e  A p p l i c a b i l i t y  f o r  
LC0 3.6.1.1, "Primary Containment." Funct ions t h a t  have 
d i f f e r e n t  A p p l i c a b i l i t i e s  are discussed below i n  t h e  
i n d i v i d u a l  Funct ions d iscuss ion .  

Funct ions t h a t  a re  used t o  m i t i g a t e  t h e  a f f e c t  o f  ATWS 
events a re  r e q u i r e d  t o  be OPERABLE i n  MODES 1 and 2. Refer  
t o  LC0 3.3.1.3, "SLC and FWRB Actua t ion , "  and LC0 3.3.4.1, 
"ATWS and EOC-RPT Ins t rumenta t ion"  f o r  a d d i t i o n a l  bases d iscussion.  

(cont inued)  
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APPLICABLE 
SAFETY ANALYSIS, Funct ions 
LCO, and 
APPLICABILITY The s p e c i f i c  App l i cab le  Safe ty  Analyses, LCO, and 
( Continued ) A p p l i c a b i l i t y  d iscuss ions  are 1 i s t e d  below on a Func t ion  by 

Funct ion basis .  

1 . a  & b. S t a r t u ~  Ranae Neutron Mon i t o r  (SRNM) Neutron 
F lux  - Hiah/Short Per iod  

The SRNMs mon i to r  neutron f l u x  l e v e l s  f rom very  low power 
l e v e l s  t o  a power l e v e l  where t h e  Average Power Range 
Mon i to rs  (APRMs) a re  on sca le .  There i s  a s p e c i f i e d  minimum 
ove r l ap  between t h e  SRNMs and APRMs t o  assure cont inuous 
mon i t o r i ng  o f  neutron f l u x  l e v e l s .  The SRNMs generate t r i p  
s i g n a l s  t o  prevent  f u e l  damage r e s u l t i n g  f rom abnormal 
p o s i t i v e  r e a c t i v i t y  i n s e r t i o n s  under c o n d i t i o n s  t h a t  a re  n o t  
covered by t h e  APRMs. The SRNMs generate bo th  h i g h  neut ron  
f l u x  and h igh  r a t e  o f  change o f  neu t ron  f l u x  ( i . e .  sho r t  
per iod)  t r i p s .  I n  t h i s  power range, t h e  most s i g n i f i c a n t  
source o f  r e a c t i v i t y  change i s  due t o  c o n t r o l  r o d  
wi thdrawal .  

The SRNM prov ides  d i ve rse  p r o t e c t i o n  f o r  t h e  Rod Worth 
Min imizer  (RWM) i n  t h e  Rod Cont ro l  & I n fo rma t i on  System 
(RCIS) which moni tors and c o n t r o l s  t h e  movement o f  c o n t r o l  
rods  a t  low power. The RWM prevents t h e  wi thdrawal  o f  an 
o u t  o f  sequence c o n t r o l  r od  d u r i n g  s t a r t u p  t h a t  cou ld  r e s u l t  
i n  an unacceptable neutron f l u x  excurs ion.  The SRNM 
prov ides  m i t i g a t i o n  o f  any neut ron  f l u x  excurs ion.  ABWR 
s a f e t y  analyses have been performed (Ref. 6) t o  eva lua te  t h e  
consequences o f  c o n t r o l  r od  wi thdrawal  events d u r i n g  s t a r t u p  
t h a t  a re  m i t i g a t e d  o n l y  by t h e  SRNM. Th is  ana lys is ,  which 
assumes t h e  most l i m i t i n g  SRNM bypass o r  ou t  o f  s e r v i c e  
cond i t i on ,  demonstrates t h a t  t h e  SRNMs p rov ide  p r o t e c t i o n  
aga ins t  c o n t r o l  r o d  wi thdrawal  e r r o r s  and r e s u l t s  i n  peak 
f u e l  energy depos i t i ons  below t h e  f u e l  f a i l u r e  t h resho ld  
c r i t e r i o n .  

The SRNMs are  a l s o  capable o f  l i m i t i n g  o the r  r e a c t i v i t y  
excurs ions d u r i n g  s ta r t up ,  such as c o l d  water  i n j e c t i o n  
events, a l though no c r e d i t  i s  s p e c i f i c a l l y  assumed i n  any 
ABWR s a f e t y  ana lys is .  

(cont inued)  
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APPLICABLE 1.a & b. S t a r t u ~  Ranqe Neutron Mon i t o r  (SRNM) Neut ron  
SAFETY ANALYSIS, F lux-Hiqh/Shor t  Per iod  (cont inued)  
LCO. and 
APP~ICABILITY The t e n  SRNM f i x e d  i n - c o r e  regene ra t i ve  f i s s i o n  chambers are 
( Continued ) each connected t o  e l e c t r o n i c s  s u i t a b l e  f o r  mon i t o r i ng  

neut ron  f l u x  f o r  power l e v e l s  up t o  15% RTP. The SRNM 
de tec to rs  a re  evenly  d i s t r i b u t e d  throughout  t h e  core  and are  
l o c a t e d  s l i g h t l y  above t h e  f u e l  mid-p lane.  The SRNM's a re  
assigned t o  t h e  f o u r  Neutron Mon i t o r i ng  System (NMS) 
d i v i s i o n s  and have bypass f ea tu res  as descr ibed  i n  83.3.2.1, 
"SRNM Ins t rumenta t ion" .  

For  each d i v i s i o n ,  a h i gh  f l u x ,  s h o r t  per iod ,  o r  INOP t r i p  
f rom any one SRNM channel w i l l  r e s u l t  i n  a t r i p  s i gna l  f rom 
t h a t  d i v i s i o n .  The SRNM t r i p  da ta  i s  t r a n s m i t t e d  t o  t h e  TLUs 
i n  t h e  SSLC. The d i v i s i o n  o f  sensor bypass i n  t h e  RPS 
p o r t i o n  o f  t h e  SSLC does n o t  bypass t h e  SRNM t r i p  s i gna l  
i n p u t  . 
The S ta r t up  Range Neutron Mon i to r  Neutron F lux-H igh /Shor t  
Per iod  Funct ions must be OPERABLE d u r i n g  MODE 2 when c o n t r o l  
rods may be withdrawn and t h e  p o t e n t i a l  f o r  c r i t i c a l i t y  
e x i s t s .  I n  MODE 5, when a c e l l  w i t h  f u e l  has i t s  c o n t r o l  
r o d  withdrawn, t h e  SRNMs p rov ide  mon i t o r i ng  f o r  and 
p r o t e c t i o n  aga ins t  unexpected r e a c t i v i t y  excurs ions.  I n  
MODE 1, t h e  APRM System, t h e  s imulated thermal  power 
mon i to r ,  and t h e  Automatic Thermal L i m i t  Mon i t o r  (ATLM) 
Funct ions o f  t h e  RCIS prov ide  p r o t e c t i o n  aga ins t  c o n t r o l  r o d  
wi thdrawal  e r r o r  events and t h e  SRNMs are  n o t  r equ i red .  The 
s h o r t  p e r i o d  Funct ion i s  au toma t i ca l l y  bypassed and i s  n o t  
r e q u i r e d  t o  be OPERABLE a t  very low power l e v e l s .  

1 .c .  SRNM ATWS Permiss ive 

Dur ing  some low power p l a n t  c o n d i t i o n s  t h e  ATWS t r i p s  cou ld  
i n t e r f e r e  w i t h  normal p l a n t  maneuvering and cause 
unnecessary s t r e s s  on p l a n t  equipment. I n  o rde r  t o  p revent  
t h e  r i s k s  associated w i t h  t h e  s t resses ,  and t o  c o n f i r m  t h a t  
an ATWS may have occurred,  t h e  SLCS i n i t i a t i o n  and Feedwater 
Runback ATWS Funct ions are d i sab led  a t  low SRNM neut ron  f l u x  
l e v e l s .  

The SRNM ATWS Permiss ive Funct ion i s  used i n  t h e  SLC and 
FWRB ATWS m i t i g a t i o n  Features t o  pe rm i t  i n i t i a t i o n  when t h e  
power l e v e l  as de tec ted  by t h e  SRNM i s  g r e a t e r  than  t h e  

(cont inued)  

ABWR TS B 3.3-23 Rev. O. Design Control DocumentjTier 2 



SSLC Sensor I ns t rumen ta t i on  
B  3.3.1.1 

BASES 

APPLICABLE 1.c SRNM ATWS Permiss ive (cont inued)  
SAFETY ANALYSIS. 
L C O ~  and A l lowab le  Value. When a l l  o f  t h e  unbypassed SRNM channels 
APPLICABILITY i n d i c a t e  t h a t  power l e v e l  i s  l e s s  than  t h e  A l lowab le  Value 
( Continued ) then  t h e  permiss ive  i s  removed and t h e  a f f e c t e d  ATWS 

m i t i g a t i o n  Features a re  au toma t i ca l l y  i n h i b i t e d .  Th i s  
Func t ion  i s  i m p l i c i t l y  assumed i n  t h e  ana l ys i s  o f  
Reference 7. 

Th is  Funct ion i s  r equ i red  t o  be OPERABLE i n  MODES 1  and 2 
s i nce  these are  t h e  MODES where t h e  ATWS Funct ions must be 
OPERABLE. See B3.3.1.3, "SLC & FWRB Ac tua t i on "  f o r  t h e  
a p p l i c a b i l i t y  bas is .  

The A l lowab le  Value i s  se lec ted  h igh  enough t o  pe rm i t  t h e  
necessary p l a n t  maneuvers, and low enough t o  assure t h a t  
ATWS i s  a v a i l a b l e  when t h e  p l a n t  power l e v e l  w i l l  n o t  pe rm i t  
l ong  te rm c o o l i n g  by t h e  ECCS and t h e i r  suppor t  systems. 

1.d. SRNM- I n o ~  

Th is  t r i p  s i gna l  p rov ides  conf idence t h a t  a  minimum number 
o f  SRNMs are  OPERABLE. Whenever t h e  SRNM s e l f - t e s t  and 
mon i t o r i ng  de tec t s  a  c o n d i t i o n  t h a t  cou ld  p revent  i t  f rom 
genera t ing  a  t r i p  when needed an INOP/TRIP s i g n a l  w i l l  be 
sent  t o  a l l  f o u r  TLUs and a l l  f o u r  SSLC ATWS l o g i c  u n i t s .  
Th i s  Func t ion  was no t  s p e c i f i c a l l y  c r e d i t e d  i n  any ABWR 
s a f e t y  ana l ys i s ,  bu t  i t  i s  r e t a i n e d  f o r  t h e  o v e r a l l  
redundancy and d i v e r s i t y  o f  t h e  RPS as r e q u i r e d  by t h e  NRC 
approved 1 i censing bas i s  . 
Th is  Funct ion i s  p rov ided  by s e l f - t e s t  and o t h e r  mon i t o r i ng  
f ea tu res  and i s  a  d i s c r e t e  s i gna l  so t h e r e  i s  no A l lowab le  
Value f o r  t h i s  Funct ion.  

Th i s  Func t ion  i s  r equ i red  t o  be OPERABLE when t h e  S t a r t u p  
Range Mon i to r  Neutron F lux-H igh /Shor t  Per iod  and ATWS 
Funct ions a re  requ i red .  

(cont inued)  
-- 
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APPLICABLE 2.a. Averaae Power Ranqe Mon i to r  Neutron Flux-Hiah,  
SAFETY ANALYSIS, Setdown 
LCO. and 
APPLICABILITY The APRM d i v i s i o n s  rece i ve  i n p u t  s i g n a l s  f rom t h e  Local 
( Continued ) Power Range Mon i to rs  (LPRM) d i s t r i b u t e d  throughout  t h e  

r e a c t o r  core.  The APRM d i v i s i o n s  average these LPRM s i g n a l s  
t o  p rov ide  a  cont inuous i n d i c a t i o n  o f  average r e a c t o r  power 
f rom a  few percent  t o  g r e a t e r  than  Rated Thermal Power 
(RTP). For ope ra t i on  a t  low power ( i .e . ,  MODE 2), t h e  
Average Power Range Mon i to r  Neutron F lux  - High/Setdown 
Func t ion  i s  capable o f  genera t ing  a  t r i p  s i gna l  t h a t  
p revents  f u e l  damage r e s u l t i n g  f rom abnormal o p e r a t i n g  
t r a n s i e n t s  i n  t h i s  power range. For most opera t ions  a t  low 
power l e v e l s ,  t h e  Average Power Range Mon i t o r  Neutron 
Flux-High/Setdown Func t ion  w i l l  p rov ide  a  secondary scram 
t o  t h e  S t a r t u p  Range Neutron Mon i to r  Neutron 
F lux-H igh /Shor t  Per iod  Func t ion  because o f  t h e  r e l a t i v e  
se tpo in t s .  Wi th  t h e  SRNMs near t h e  h i g h  end o f  t h e i r  range, 
i t  i s  p o s s i b l e  t h a t  t h e  Average Power Range Mon i t o r  Neutron 
Flux-High/Setdown Func t ion  w i l l  p rov ide  t h e  p r imary  t r i p  
s i gna l  f o r  a  corewide inc rease  i n  power. 

No s p e c i f i c  ABWR s a f e t y  analyses take  d i r e c t  c r e d i t  f o r  t h e  
Average Power Range Mon i to r  Neutron Flux-High/Setdown 
Funct ion.  However, t h i s  Func t ion  i n d i r e c t l y  ensures t h a t ,  
be fo re  t h e  r e a c t o r  mode swi tch  i s  p laced i n  t h e  r u n  
p o s i t i o n ,  r e a c t o r  power does no t  exceed 25% RTP (SL 2.1.1.1) 
when ope ra t i ng  a t  low r e a c t o r  pressure and l ow  core  f low.  
Therefore,  i t  i n d i r e c t l y  prevents f u e l  damage d u r i n g  
s i g n i f i c a n t  r e a c t i v i t y  increases w i t h  THERMAL POWER 
< 25% RTP. 

The APRM System i s  made up o f  f o u r  independent d i v i s i o n s .  
Each APRM d i v i s i o n  t r ansm i t s  a  t r i p  s i gna l  t o  a l l  f o u r  RPS 
TLUs us ing  s u i t a b l e  i s o l a t o r s .  The system i s  designed t o  
a l l o w  one d i v i s i o n  t o  be bypassed. Four d i v i s i o n s  o f  APRM 
Neutron Flux-High/Setdown are  requ i red  t o  be OPERABLE t o  
ensure t h a t  no s i n g l e  f a i l u r e  w i l l  p rec lude  a  scram f rom 
t h i s  Func t ion  on a  v a l i d  s i gna l .  I n  a d d i t i o n ,  t o  p r o v i d e  
adequate coverage o f  t h e  e n t i r e  core, a t  l e a s t  1201 LPRM 
i n p u t s  a re  requ i red  f o r  each APRM d i v i s i o n ,  w i t h  a t  l e a s t  
two LPRM i n p u t s  f rom each o f  t h e  f o u r  a x i a l  l e v e l s  a t  which 
t h e  LPRMs are  l oca ted .  

The Al lowable Value i s  based on p reven t i ng  s i g n i f i c a n t  
increases i n  power when THERMAL POWER i s  < 25% RTP. 

(cont inued)  
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APPLICABLE 2.a. Averaqe Power Ranqe Mon i to r  Neutron Flux-Hiqh,  
SAFETY ANALYSIS, Setdown (cont inued)  
LCO, and 
APPLICABILITY The Average Power Range Mon i to r  Neutron Flux-High/Setdown 
( Continued ) Func t ion  must be OPERABLE d u r i n g  MODE 2 when c o n t r o l  rods  

may be withdrawn. I n  MODE 1, t h e  Average Power Range Mon i to r  
Neutron F lux -H igh  Func t ion  p rov ides  p r o t e c t i o n  aga ins t  
r e a c t i v i t y  t r a n s i e n t s  and t h e  ATLM f u n c t i o n  o f  t h e  RCIS 
p r o t e c t s  aga ins t  c o n t r o l  r o d  wi thdrawal  e r r o r  events.  

2.b. Averaqe Power Ranqe Mon i to r  Simulated Thermal Power- 
Hiah, Flow Biased 

The Average Power Range Mon i to r  Simulated Thermal 
Power-High/f low b iased Func t ion  mon i to rs  a c a l c u l a t e d  va lue  
f o r  t h e  THERMAL POWER being t r a n s f e r r e d  t o  t h e  r e a c t o r  
coo lan t .  The neutron f l u x  t o  thermal power r e l a t i o n s h i p  i s  
modeled us ing  a s i n g l e  t ime cons tan t  t o  represent  t h e  f u e l  
heat  t r a n s f e r  dynamics and c a l c u l a t e  a parameter t h a t  i s  
p r o p o r t i o n a l  t o  t h e  THERMAL POWER i n  t h e  r e a c t o r .  The t r i p  
s e t p o i n t  i s  va r i ed  as a f u n c t i o n  o f  r e c i r c u l a t i o n  f low.  The 
s e t p o i n t  i s  p r o p o r t i o n a l  t o  t h e  r e a c t o r  power t h a t  
corresponds t o  t h e  r e c i r c u l a t i o n  f l o w  f o r  a r o d  p a t t e r n  t h a t  
p rov ides  100% power a t  100% r e c i r c u l a t i o n  f l ow .  There i s  an 
upper l i m i t  on t h e  s e t p o i n t  t h a t  i s  lower  than  t h e  APRM 
F ixed  Neutron Flux-High A l lowab le  Value. 

The Average Power Range Mon i to r  Simulated Thermal 
Power-High/Flow Biased Func t ion  p rov ides  p r o t e c t i o n  aga ins t  
t r a n s i e n t s  where THERMAL POWER increases s l ow ly  (such as t h e  
l o s s  o f  feedwater hea t i ng  event)  and p r o t e c t s  t h e  f u e l  
c l add ing  i n t e g r i t y  by ensur ing t h a t  t h e  MCPR SL i s  n o t  
exceeded. Dur ing  these events, t h e  thermal power inc rease  
does n o t  s i g n i f i c a n t l y  l a g  t h e  neut ron  f l u x  response and, 
because o f  a  lower t r i p  se tpo in t ,  w i l l  i n i t i a t e  a scram 
be fo re  t h e  h i g h  neut ron  f l u x  scram. For r a p i d  neu t ron  f l u x  
inc rease  events, t h e  thermal power l a g s  t h e  neut ron  f l u x  and 
t h e  Average Power Range Mon i to r  F ixed  Neutron F lux  - High 
Func t ion  w i l l  p rov ide  a scram s igna l  be fo re  t h e  Average 
Power Range Mon i to r  Simulated Thermal Power - High/Flow 
Biased Func t ion  s e t p o i n t  i s  exceeded. 

Th is  Func t ion 's  t r i p  s i gna l  i s  sent  t o  RPS over  t h e  same 
da ta  t ransmiss ion  paths as those descr ibed  i n  Func t ion  2.a 
above and i s  sub jec t  t o  t h e  same OPERABILITY cond i t i ons .  

(cont inued)  
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BASES 

APPLICABLE 2.b. Averaae Power Ranqe Mon i to r  Simulated Thermal Power- 
SAFETY ANALYSIS, Hioh, Flow Biased (cont inued)  
LCO, and 
APPLICABILITY Each APRM d i v i s i o n  rece ives  a t o t a l  r e c i r c u l a t i o n  f l o w  da ta  
( Continued ) va lue f rom t h e  EMS. The f l o w  i s  measured us ing  4 independent 

f l o w  t r a n s m i t t e r s  t h a t  mon i t o r  t h e  core  p l a t e  pressure drop. 

The A l lowab le  Value f o r  t h e  upper l i m i t  i s  based on analyses 
t h a t  t ake  c r e d i t  f o r  t h e  Average Power Range Mon i t o r  
Simulated Thermal Power-High/Flow Biased Func t ion  f o r  t h e  
m i t i g a t i o n  o f  t h e  l o s s  o f  feedwater hea ter  event.  The 
thermal power t ime  constant  o f  < [7]  seconds i s  based on t h e  
f u e l  hea t  t r a n s f e r  dynamics. 

The Average Power Range Mon i to r  Simulated Thermal 
Power-High/Flow Biased Func t ion  i s  r e q u i r e d  t o  be OPERABLE 
i n  MODE 1 when t h e r e  i s  t h e  p o s s i b i l i t y  o f  gene ra t i ng  
excessive thermal power and p o t e n t i a l l y  exceeding t h e  SL 
a p p l i c a b l e  t o  h i gh  pressure and core f l o w  c o n d i t i o n s  (MCPR 
SL). Dur ing  MODES 2 and 5, o t h e r  SRNM and APRM Funct ions 
p rov ide  p r o t e c t i o n  f o r  f u e l  c l add ing  i n t e g r i t y .  

2.c. Averaae Power Ranqe Mon i to r  F ixed  Neutron F lux  -H i sh  

The APRM d i v i s i o n s  p rov ide  t h e  p r imary  i n d i c a t i o n  o f  neu t ron  
f l u x  w i t h i n  t h e  core and respond almost ins tan taneous ly  t o  
neu t ron  f l u x  increases. The Average Power Range Mon i to r  
F ixed  Neutron F lux -H igh  Funct ion i s  capable o f  gene ra t i ng  a 
t r i p  s i gna l  t o  prevent  f u e l  damage o r  excessive RCS 
pressure.  For t h e  ove rp ressu r i za t i on  p r o t e c t i o n  a n a l y s i s  o f  
Reference 8, t h e  Average Power Range Mon i t o r  F ixed  Neutron 
F lux -H igh  Func t ion  i s  assumed t o  t e rm ina te  t h e  main steam 
i s o l a t i o n  va l ve  (MSIV) c l osu re  event and, a long w i t h  t h e  
s a f e t y / r e l i e f  va lves  (S/RVs), l i m i t s  t h e  peak r e a c t o r  
pressure vessel (RPV) pressure t o  l e s s  than  t h e  ASME Code 
l i m i t s .  I n  a d d i t i o n ,  t h i s  Func t ion  i s  assumed i n  t h e  runout  
o f  a l l  RIPS, i nadve r ten t  i n i t i a t i o n  o f  shutdown coo l ing ,  
f a s t  c l osu re  o f  1 t u r b i n e  c o n t r o l  valve, and pressure  
r e g u l a t o r  downscale f a i l u r e  analyses o f  Reference 2. 

Th i s  Func t ion 's  t r i p  s i gna l  i s  sent  t o  t h e  TLUs over  t h e  
same da ta  t ransmiss ion  paths as those descr ibed  f o r  Func t ion  
2.a above and i s  sub jec t  t o  t h e  same OPERABILITY cond i t i ons .  

(cont inued)  
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BASES 

APPLICABLE 2.c. Averaae Power Ranqe Mon i to r  F ixed  Neutron Flux-Hiah 
SAFETY ANALYSIS. (con t inued)  . . 
LCO, and 
APPLICABILITY The A l lowab le  Value i s  based on t h e  A n a l y t i c a l  L i m i t  assumed 
( Continued ) i n  t h e  vessel overpressure p r o t e c t i o n  analyses. 

The Average Power Range Mon i to r  F ixed  Neutron F lux  -H igh  
Funct ion i s  r equ i red  t o  be OPERABLE i n  MODE 1 where t h e  
p o t e n t i a l  consequences o f  t h e  analyzed t r a n s i e n t s  cou ld  
r e s u l t  i n  t h e  SLs (e.g., MCPR and RCS pressure)  be ing  
exceeded. Although t h e  Average Power Range Mon i t o r  F ixed  
Neutron F lux -H igh  Funct ion i s  assumed i n  t h e  CRDA ana l ys i s  
t h a t  i s  app l i cab le  i n  MODE 2, t h e  Average Power Range 
Mon i to r  Neutron F lux-H igh ,  Setdown Func t ion  c o n s e r v a t i v e l y  
bounds t h e  assumed t r i p  and, t oge the r  w i t h  t h e  assumed SRNM 
t r i p s ,  p rov ides  adequate p r o t e c t i o n .  Therefore,  t h e  Average 
Power Mon i to r  F ixed  Neutron F lux -H igh  Func t ion  i s  n o t  
r equ i red  i n  MODE 2. 

2.d. Averaqe Power Ranqe M o n i t o r - I n o ~  

Whenever t h e  APRM s e l f - t e s t  and mon i t o r i ng  a lgo r i t hms  d e t e c t  
a c o n d i t i o n  t h a t  cou ld  p revent  i t  f rom gene ra t i ng  a t r i p  
when needed o r  t h e  APRM has i n s u f f i c i e n t  OPERABLE LPRMs and 
t h e  d i v i s i o n  i s  n o t  bypassed, an INOP/TRIP s i gna l  w i l l  be 
sent  t o  a l l  f o u r  RPS d i v i s i o n s  over  t h e  same da ta  
t ransmiss ion  paths as those descr ibed  f o r  Func t ion  2.a 
above. I n t e r l o c k s  prevent  p l a c i n g  more then  one d i v i s i o n  i n  
bypass so o n l y  one d i v i s i o n  may be inoperab le  w i t h o u t  
causing a r e a c t o r  t r i p .  Th is  Func t ion  was n o t  s p e c i f i c a l l y  
c r e d i t e d  i n  any ABWR s a f e t y  ana lys is ,  b u t  i t  i s  r e t a i n e d  f o r  
t h e  o v e r a l l  redundancy and d i v e r s i t y  o f  t h e  RPS as r e q u i r e d  
by t h e  NRC approved l i c e n s i n g  bas is .  

Four d i v i s i o n s  o f  Average Power Range M o n i t o r - I n o p  a r e  
r e q u i r e d  t o  be OPERABLE t o  ensure t h a t  no s i n g l e  f a i l u r e  
w i l l  p rec lude  a scram from t h i s  Func t ion  on a v a l i d  s i gna l  

There i s  no A l lowab le  Value f o r  t h i s  Funct ion.  

Th is  Func t ion  i s  r equ i red  t o  be OPERABLE i n  t h e  MODES where 
t h e  APRM Funct ions a re  requ i red .  

(cont inued)  
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BASES 

APPLICABLE 2.e. R a ~ i d  Core Flow Decrease 
SAFETY ANALYSIS, 
LCO, and A r a p i d  core f l o w  decrease from h i g h  power can j eopa rd i ze  
APPLICABILITY t h e  MCPR SL. The Rapid Core Flow Decrease Func t ion  causes a 
( Continued ) scram f o r  r a p i d  f l o w  decreases when thermal power i s  g r e a t e r  

than  a s p e c i f i e d  l e v e l  t o  p rov ide  con f idence t h a t  t h e  SL 
w i l l  n o t  be v i o l a t e d .  

The Neutron Mon i t o r i ng  System Rapid Core Flow Decrease 
Func t ion  p rov ides  p r o t e c t i o n  aga ins t  t r a n s i e n t s  where core  
f l o w  decreases r a p i d l y .  Th is  f u n c t i o n  i s  assumed i n  t h e  a l l  
pump t r i p  ana l ys i s  o f  Reference 2. 

The scram s igna l  f rom t h i s  f u n c t i o n  i s  sent  t o  t h e  RPS TLUs 
over  t h e  same da ta  t ransmiss ion  pa th  as t h e  APRM t r i p s .  The 
APRM System i s  d i v i d e d  i n t o  f o u r  d i v i s i o n s .  Each APRM 
d i v i s i o n  sends a t r i p  s i gna l  t o  a l l  f o u r  RPS TLUs v i a  
s u i t a b l e  i s o l a t o r s .  The r a t e  o f  f l o w  decrease i s  c a l c u l a t e d  
f rom t o t a l  r e c i r c u l a t i o n  f l o w  da ta  acqu i red  f rom t h e  EMS. 
The f l o w  i s  measured us ing  4 independent f l o w  t r a n s m i t t e r s  
t h a t  mon i to r  t h e  core p l a t e  pressure drop. 

The Neutron Mon i t o r i ng  System Rapid Core Flow Decrease 
Func t ion  i s  au toma t i ca l l y  bypassed when thermal power i s  
l e s s  than  t h e  s p e c i f i e d  c o n d i t i o n  o f  a p p l i c a b i l i t y .  The 
thermal power va lue c a l c u l a t e d  f o r  t h e  Average Power Range 
Mon i to r  Simulated Thermal Power-High, Flow Biased Func t ion  
i s  used t o  implement t h e  bypass. 

Four d i v i s i o n s  o f  t h i s  Funct ion a re  r e q u i r e d  t o  be OPERABLE 
t o  ensure t h a t  no s i n g l e  f a i l u r e  w i l l  p rec lude  a scram f rom 
t h i s  Func t ion  on a v a l i d  s i g n a l .  

The A l lowab le  Value f o r  t h i s  f u n c t i o n  i s  d e r i v e d  f rom t h e  
a n a l y t i c  l i m i t  used i n  t h e  a l l  pump t r i p  ana l ys i s .  

The Neutron Mon i t o r i ng  System Rapid Core Flow Decrease 
Func t ion  i s  r equ i red  t o  be OPERABLE i n  MODE 1  when thermal 
power i s  g rea te r  than [80]% RTP where t h e r e  i s  a p o s s i b i l i t y  
o f  a  r a p i d  f l o w  decrease j eopa rd i z i ng  t h e  MCPR SL. A t  lower  
power l e v e l s  a t r i p  o f  a l l  r e c i r c u l a t i o n  pumps w i l l  n o t  
v i o l a t e  t h e  MCPR SL. 

(cont inued)  
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BASES 

APPLICABLE 2.f .  O s c i l l a t i o n  Power Ranae Mon i to r  
SAFETY ANALYSIS, 
LCO, and The Osci 11 a t i o n  Power Range Mon i to r  (OPRM) Func t ion  de tec t s  
APPLICABILITY t h e  ex is tence  o f  neutron f l u x  o s c i l l a t i o n s  t h a t  cou ld  cause 
( Continued ) v i o l a t i o n  o f  t h e  f u e l  thermal l i m i t s .  Th i s  Func t ion  i s  n o t  

assumed i n  any ABWR s a f e t y  ana l ys i s .  However, i t  i s  i nc l uded  
f o r  redundancy and d i v e r s i t y  and t o  p rov ide  con f idence t h a t  
t h e  assumptions used i n  f u e l  l i m i t s  c a l c u l a t i o n s  a re  
preserved. 

The OPRM uses two a lgor i thms t o  d e t e c t  f l u x  o s c i l l a t i o n s .  
Each a l g o r i t h m  operates on severa l  groups o f  LPRMs ( c a l l e d  
OPRM c e l l s ) .  The OPRM c e l l s  a re  se lec ted  t o  p rov ided  a  
rep resen ta t i on  o f  t h e  r a d i a l  neutron f l u x  d i s t r i b u t i o n  so 
t h a t  l o c a l  f l u x  o s c i l l a t i o n s  w i l l  be detected.  The OPRM 
l o g i c  i s  as shown i n  Reference 4. 

The ampl i tude/growth r a t e  a l go r i t hm measures t h e  ampl i t u d e  
o f  f l u x  o s c i l l a t i o n s  as a  f r a c t i o n  o f  t h e  average va lue  ( i . e  
% o f  p o i n t ) .  The a l g o r i t h m  i s  invoked i f  t h e  peak t o  average 
va lue  exceeds a  s p e c i f i e d  amount. The a l g o r i t h m  measures t h e  
p e r i o d  o f  t h e  o s c i l l a t i o n  t o  determine i f  i t  i s  w i t h i n  t h e  
range expected f o r  thermo-hydraul i c  core  o s c i l l a t i o n s .  I f  i t 
i s ,  then  t h e  c e l l  f l u x  i s  scanned f o r  t h r e e  o f  t h e  measured 
per iods.  I f  t h e  sensed f l u x  increases (growth r a t e )  by a  
s p e c i f i e d  amount o r  becomes l a r g e r  than  a  s p e c i f i e d  amount 
(ampl i tude)  w i t h i n  t h i s  per iod ,  then  a  t r i p  i s  dec la red .  

The p e r i o d  based a lgo r i t hm measures t h e  p e r i o d  o f  successive 
peaks and minimums i n  sensed f l u x .  I f  t h e  p e r i o d  i s  w i t h i n  
t h e  range expected f o r  core thermo-hydrau l i c  o s c i l l a t i o n s  
f o r  a  s p e c i f i e d  number o f  t imes and t h e  ampl i tude i s  g r e a t e r  
than  a  s p e c i f i e d  value, then  a  t r i p  i s  dec la red .  

There a re  f o u r  d i v i s i o n s  o f  OPRMs, one i n  each NMS d i v i s i o n .  
Each OPRM acqu i res  da ta  from LPRMs d i s t r i b u t e d  throughout  
t h e  core. Therefore, each OPRM i s  capable o f  d e t e c t i n g  an 
o s c i l l a t i o n  i n  any core reg ion .  Each OPRM sends t r i p  da ta  t o  
a l l  f o u r  RPS TLUs v i a  s u i t a b l e  i s o l a t o r s .  

The p o t e n t i a l  f o r  power o s c i l l a t i o n s  i n  a  BWR i s  r e s t r i c t e d  
t o  ope ra t i on  cond i t i ons  w i t h  low core  f l o w  and r e l a t i v e l y  
h i gh  power. I n  o rder  t o  reduce t h e  p o t e n t i a l  f o r  spur ious  
t r i p s  due t o  LPRM noise,  t h e  OPRM f u n c t i o n  i s  a u t o m a t i c a l l y  
bypassed when t h e  power f l o w  r e l a t i o n s h i p  i s  below t h e  
c h a r a c t e r i s t i c  shown i n  F igure  3.3 .1 .1 -1 .  

(cont inued)  
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BASES 

APPLICABLE 2.f .  O s c i l l a t i o n  Power Ranae Mon i t o r  (cont inued)  
SAFETY ANALYSIS, 
LCD, and The A l lowab le  Values f o r  t h e  t r i p  and bypass s e t p o i n t s  a re  
APPLICABILITY based on ex tens ive  ana l ys i s  o f  BWR core  o s c i l l a t i o n  
( Continued ) c h a r a c t e r i s t i c s .  

The OPRM Func t ion  i s  r e q u i r e d  t o  be OPERABLE when t h e  
power/f low c h a r a c t e r i s t i c  i s  as shown i n  F igu re  3.3.1.1-1 
s i nce  t h i s  shows cond i t i ons  where core  o s c i l l a t i o n s  can 
occur. Four d i v i s i o n s  o f  t h i s  f u n c t i o n  a re  r e q u i r e d  t o  be 
OPERABLE t o  ensure t h a t  no s i n g l e  f a i l u r e  w i l l  p rec lude  a  
scram f rom t h i s  Funct ion on a  v a l i d  s i g n a l .  

2.a. APRM ATWS ADS Permissive 

Dur ing  a  pos tu la ted  ATWS event t h e  Standby L i q u i d  Cont ro l  
(SLC) System i n j e c t s  bora ted  water i n t o  t h e  r e a c t o r  t o  
reduce power l e v e l .  Operat ion o f  any Sa fe t y /Re l i e f  va lves  
would i n t e r f e r e  w i t h  proper  ope ra t i on  o f  SLC. Therefore, ADS 
i s  i n h i b i t e d  i f  APRM i n d i c a t e d  power l e v e l  remains above t h e  
SLC i n i t i a t i o n  p o i n t .  The APRM ATWS ADS Permiss ive Func t ion  
i s  combined w i t h  a  Reactor Water Level-Low, Level 1.5 s i g n a l  
such t h a t  t h e  ADS i s  i n h i b i t e d  unless bo th  power and l e v e l  
a re  below t h e i r  se tpo in t s .  

The APRM ATWS ADS Permiss ive Func t ion  i s  used i n  t h e  ADS 
p o r t i o n  o f  t h e  SSLC. When two o f  t h e  f o u r  APRM channels 
i n d i c a t e  t h a t  power l e v e l  i s  l e s s  than t h e  A l lowab le  Value 
then t h e  i n h i b i t  i s  removed and ADS can occur  based on t h e  
ADS i n i t i a t i o n  s i gna l  data. 

Four channels o f  t h i s  Func t ion  i s  r e q u i r e d  t o  be OPERABLE i n  
Modes 1 and 2 s ince  these are  t h e  MODES where t h e  ATWS 
func t i ons  must be OPERABLE. See t h e  83.3.1.3, "SLC and FWRB 
Actua t ion"  f o r  t h e  a p p l i c a b i l i t y  bas is .  

The A l lowab le  Value i s  se lec ted  t o  be cons i s ten t  w i t h  t h e  
SRNM ATWS Permissive A1 1  owabl e  Value. 

3.a.. b. & c. Reactor Vessel Steam Dome Pressure-Hiah 

An increase i n  t h e  RPV pressure d u r i n g  r e a c t o r  ope ra t i on  
compresses t h e  steam vo ids  and r e s u l t s  i n  a  p o s i t i v e  
r e a c t i v i t y  i n s e r t i o n .  Th is  causes t h e  neut ron  f l u x  and 

(cont inued)  
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ABWR TS B 3.3-31 Rev. 0. Design Control DocumentlTier 2 



SSLC Sensor I ns t rumen ta t i on  
B 3.3.1.1 

BASES 

APPLICABLE 3.a.. b. & c .  Reactor Vessel Steam Dome Pressure-Hiah 
SAFETY ANALYSIS. [cont inued)  , . 
LCO, and 
APPLICABILITY THERMAL POWER t r a n s f e r r e d  t o  t h e  r e a c t o r  coo lan t  t o  
( Continued ) increase, which cou ld  chal lenge t h e  i n t e g r i t y  o f  t h e  f u e l  

c l add ing  and t h e  RCPB. None o f  t h e  ABWR s a f e t y  ana l ys i s  
takes d i r e c t  c r e d i t  f o r  t h i s  Funct ion.  However, t h e  Reactor 
Vessel Steam Dome Pressure-High Func t ion  i n i t i a t e s  a scram 
(3.a) f o r  t r a n s i e n t s  t h a t  r e s u l t s  i n  a pressure increase,  
counterac t ing  t h e  pressure increase by r a p i d l y  reduc ing  core  
power. For t h e  overpressure p r o t e c t i o n  ana l ys i s  o f  
Reference 8, t h e  r e a c t o r  scram which te rmina tes  t h e  MSIV 
c l osu re  event i s  conse rva t i ve l y  assumed t o  occur  on t h e  
Average Power Range Mon i to r  F ixed Neutron F l u x - H i g h  s igna l ,  
and, along w i t h  t h e  S/RVs, l i m i t s  t h e  peak RPV pressure t o  
l e s s  than t h e  ASME Sect ion  111 Code l i m i t s .  

The Reactor Steam Dome Pressure-High Func t ion  a l s o  i s o l a t e s  
(3.b) t h e  shutdown coo l i ng  p o r t i o n  o f  t h e  RHR System and 
c loses  t h e  head spray l i n e  f rom t h e  CUW system. Th i s  
i n t e r l o c k  i s  prov ided o n l y  f o r  equipment p r o t e c t i o n  t o  
prevent  an in te rsys tem LOCA scenar io and c r e d i t  f o r  t h e  
i n t e r l o c k  i s  n o t  assumed i n  any acc iden t  o r  t r a n s i e n t  
ana l ys i s  f o r  t h e  ABWR. 

Automatic Standby L i q u i d  Cont ro l  System (SLCS) and Feedwater 
Runback (FWRB) a re  a l s o  i n i t i a t e d  by t h i s  Func t ion  (3.c). 
These fea tu res  a re  prov ided t o  m i t i g a t e  a pos tu la ted  ATWS 
event.  

Each DTM rece ives  a da ta  va lue rep resen t i ng  measured r e a c t o r  
pressure f rom t h e  EMS i n  i t s  d i v i s i o n  and compares t h e  va lue  
aga ins t  a numeric s e t p o i n t  t o  determine i f  a t r i p  i s  
r equ i red  f o r  Funct ions 3.a and 3.b. Each ATM rece i ves  an 
analog s i gna l  d i r e c t l y  f rom t h e  process sensors f o r  Func t ion  
3.c. The ATM compares t h e  s i gna l  w i t h  a s e t p o i n t  t o  generate 
t h e  ATWS m i t i g a t i o n  Feature i n i t i a t i o n  s i g n a l .  

Reactor pressure i s  measured us ing  f o u r  independent 
(separate vessel taps,  inst rument  p i p i ng ,  e t c )  pressure 
t r a n s m i t t e r s  connected t o  t h e  RPV steam space. The f o u r  
sensors are connected t o  bo th  t h e  RMU and ATM i n  t h e  same 
d i v i s i o n .  The Reactor Vessel Steam Dome Pressure -High 
A l lowab le  Value i s  chosen t o  p rov ide  a s u f f i c i e n t  margin t o  

(cont inued)  
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BASES 

APPLICABLE 
SAFETY ANALYSIS, (cont inued)  
LCD, and 
APPLICABILITY t h e  ASME Sect ion  111 Code l i m i t s  d u r i n g  p r e s s u r i z a t i o n  
( Continued ) events. 

Four d i v i s i o n s  o f  Reactor Vessel Steam Dome Pressure-High 
Func t ion  a re  r e q u i r e d  t o  be OPERABLE t o  ensure t h a t  no 
s i n g l e  ins t rument  f a i l u r e  w i l l  p rec lude  a p r o t e c t i v e  a c t i o n  
f rom t h i s  Func t ion  on a v a l i d  s i gna l .  

Func t ion  3.a i s  r equ i red  t o  be OPERABLE i n  MODES 1 and 2 
s ince  these are  t h e  MODES where RPS i s  r e q u i r e d  t o  be 
OPERABLE. Funct ion 3.a i s  n o t  r equ i red  t o  be OPERABLE i n  
MODE 5 s ince  t h e r e  i s  no p o s s i b i l i t y  o f  h i gh  pressure i n  
t h i s  MODE. 

Funct ion 3.b i s  r equ i red  t o  be OPERABLE i n  MODES 1, 2, and 3 
when t h e  RCS may be pressur ized  and t h e  p o t e n t i a l  f o r  
pressure inc rease  e x i s t s .  

Funct ion 3.c i s  r equ i red  t o  be OPERABLE i n  MODES 1 and 2 
s ince  these are  t h e  MODES where ATWS fea tu res  must be 
OPERABLE. 

4.  Reactor Steam Dome Pressure-Low ( I n i e c t i o n  Permissive) 

Low r e a c t o r  steam dome pressure s i g n a l s  a re  used as 
permiss ives f o r  t h e  low pressure ECCS subsystems. Th is  
ensures t h a t ,  p r i o r  t o  opening t h e  i n j e c t i o n  va lves  o f  t h e  
low pressure ECCS subsystems, t h e  r e a c t o r  pressure has 
f a l l e n  t o  a va lue below these subsystems' maximum design 
pressure.  The Reactor Steam Dome Pressure-Low i s  one o f  
t h e  Funct ions assumed t o  be OPERABLE and capable o f  
p e r m i t t i n g  i n i t i a t i o n  o f  t h e  ECCS d u r i n g  t h e  t r a n s i e n t s  
analyzed i n  Reference 1. I n  add i t i on ,  t h e  Reactor Steam 
Dome Pressure-Low Func t ion  i s  d i r e c t l y  assumed i n  t h e  
ana l ys i s  o f  t h e  Design Basis  Accident  (maximum s teaml ine  
break, maximum feedwater l i n e  break, o r  maximum RHR shutdown 
s u c t i o n  l i n e  break) .  The core c o o l i n g  f u n c t i o n  o f  t h e  ECCS, 
a long w i t h  t he  scram a c t i o n  o f  t h e  RPS, ensures t h a t  t h e  
f u e l  peak c l add ing  temperature remains below t h e  l i m i t s  o f  
10 CFR 50.46. 

(cont inued)  
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BASES 

APPLICABLE 4. Reactor Steam Dome Pressure-Low ( I n j e c t i o n  Permiss ive)  
SAFETY ANALYSIS, (con t inued)  
LCO, and 
APPLICABILITY Each ESF DTM rece ives  a  da ta  va lue rep resen t i ng  measured 
( Continued ) r e a c t o r  pressure f rom the  EMS i n  i t s  d i v i s i o n  and compares 

t h e  value aga ins t  a  numeric s e t p o i n t  t o  determine i f  a  t r i p  
i s  requ i red .  Reactor pressure i s  measured us ing  f o u r  
independent (separate vessel taps, ins t rument  p i p i n g ,  e t c )  
pressure t r a n s m i t t e r s  connected t o  t h e  RPV steam space. 

The A l lowab le  Value i s  low enough t o  p revent  
ove rp ressu r i z i ng  t h e  equipment i n  t h e  low pressure  ECCS, b u t  
h i g h  enough t o  ensure t h a t  t h e  ECCS i n j e c t i o n  p revents  t h e  
f u e l  peak c l add ing  temperature f rom exceeding t h e  l i m i t s  o f  
10 CFR 50.46. 

Four d i v i s i o n s  o f  Reactor Steam Dome Pressure-Low Func t ion  
a re  r e q u i r e d  t o  be OPERABLE when t h e  assoc ia ted  ECCS i s  
r e q u i r e d  t o  be OPERABLE t o  ensure t h a t  no s i n g l e  ins t rument  
f a i l u r e  can prec lude  ECCS i n i t i a t i o n .  Refer  t o  LC0 3.5.1 and 
LC0 3.5.2 f o r  A p p l i c a b i l i t y  Bases f o r  t h e  low pressure ECCS 
subsystems. 

5. Reactor Vessel Water Level -Hiqh, Level 8 

High RPV water  l e v e l  i n d i c a t e s  t h a t  s u f f i c i e n t  c o o l i n g  water  
i nven to ry  e x i s t s  i n  t he  r e a c t o r  vessel such t h a t  t h e r e  i s  no 
danger t o  t h e  f u e l .  Therefore, t h e  Level 8 s i g n a l  i s  used 
t o  au toma t i ca l l y  t e rm ina te  R C I C  and HPCF i n j e c t i o n  t o  
p revent  ove r f l ow  i n t o  t h e  Main Steam Lines (MSLs). R C I C  
i n j e c t i o n  i s  te rmina ted  by c l o s i n g  t h e  R C I C  steam supply, 
steam supply  bypass, and c o o l i n g  water  supply  va lves.  HPCF 
i n j e c t i o n  i s  te rmina ted  by c l o s i n g  t h e  i n j e c t i o n  valve.  The 
Reactor Vessel Water Level -High, Level  8 Func t ion  i s  n o t  
assumed i n  any ABWR acc iden t  o r  t r a n s i e n t  analyses. It i s  
r e t a i n e d  s ince  i t  prov ides  a  p o t e n t i a l l y  s i g n i f i c a n t  
r educ t i on  i n  r i s k .  

Each ESF DTM rece ives  a  da ta  va lue rep resen t i ng  measured 
r e a c t o r  vessel water  l e v e l  f rom t h e  EMS i n  i t s  d i v i s i o n  and 
compares i t  aga ins t  a  numeric s e t p o i n t  t o  determine i f  a  
Level 8 t r i p  i s  r equ i red .  The r e a c t o r  water  l e v e l  s i g n a l s  
o r i g i n a t e  i n  f o u r  independent (separate vessel taps, 
inst rument  p ip ing ,  e t c . )  l e v e l  t r a n s m i t t e r s  t h a t  sense t h e  
pressure d i f f e r e n c e  between a  cons tan t  column o f  water  

(cont inued)  
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BASES 

APPLICABLE 5. Reactor Vessel Water Level -Hiah. Level 8 (con t inued)  
SAFETY ANALYSIS. 
L C O ~  and ( re fe rence  l e g )  and t h e  e f f e c t i v e  water  column ( v a r i a b l e  
APPLICABILITY l e g )  i n  t h e  vessel .  A concur ren t  h i g h  l e v e l  s i g n a l  f rom any 
( Continued ) two o r  more o f  t h e  sensors w i l l  cause t e r m i n a t i o n  o f  t h e  

i n j e c t i o n  f l ows .  

Four d i v i s i o n s  o f  t h e  Reactor  Vessel Water Level  -High, 
Level 8 Func t ion  a re  r e q u i r e d  t o  be OPERABLE when t h e  
assoc ia ted  ECCS i s  r e q u i r e d  t o  be OPERABLE t o  ensure t h a t  no 
s i n g l e  ins t rument  f a i l u r e  can prec lude  ECCS i n i t i a t i o n  due 
t o  f a l s e  h i g h  l e v e l .  Refer  t o  LC0 3.5.1, "ECCS-Operating" 
and LC0 3.5.2, "ECCS-Shutdown" f o r  A p p l i c a b i l i t y  Bases f o r  
t h e  low pressure ECCS subsystems. 

6.a. & b. Reactor Vessel Water Level -Low, Level 3 

Low RPV water  l e v e l  i n d i c a t e s  t h e  c a p a b i l i t y  t o  coo l  t h e  
f u e l  may be threatened.  Therefore,  a  r e a c t o r  scram i s  
i n i t i a t e d  a t  Level 3  t o  s u b s t a n t i a l l y  reduce t h e  heat  
generated i n  t h e  f u e l  f rom f i s s i o n .  The Reactor Vessel 
Water Level -Low, Level 3  scram Func t ion  (6.a) i s  assumed i n  
t h e  LOCA a n a l y s i s  o f  Reference 1, t h e  t r i p  o f f  a l l  feedpumps 
a n a l y s i s  i n  Reference 2, and t h e  o u t s i d e  containment 
feedwater l i n e  break a n a l y s i s  i n  Reference 2. 

Th i s  Func t ion  (6.b) a l s o  i n i t i a t e s  a containment i s o l a t i o n ,  
s t a r t s  t h e  SGTS, and i s o l a t e s  t h e  RHR shutdown c o o l i n g  mode. 
The i s o l a t i o n  f unc t i ons  a re  n o t  s p e c i f i c a l l y  assumed i n  any 
o f  t h e  ABWR s a f e t y  ana l ys i s ,  however, t hey  a re  imp1 i c i t l y  
assumed i n  f i s s i o n  re l ease  c a l c u l a t i o n s  s i nce  t h e  pa ths  t hey  
i s o l a t e  a re  assumed t o  be i s o l a t e d .  

The r e a c t o r  scram reduces t h e  amount o f  energy r e q u i r e d  t o  
be absorbed and, a long w i t h  t h e  i s o l a t i o n  and Emergency Core 
Cool ina Svstems IECCS) ac t ions .  ensures t h a t  t h e  f u e l  oeak 
c l add ing  t e m p e r a h r e  bemains below t h e  l i m i t s  o f  
10 CFR 50.46. 

Each DTM rece i ves  a da ta  va lue  rep resen t i ng  measured r e a c t o r  
vessel l e v e l  f rom t h e  EMS i n  i t s  d i v i s i o n  and compares i t  
aga ins t  a numeric s e t p o i n t  t o  determine i f  a Level  3  t r i p  i s  
r equ i red .  The r e a c t o r  water  l e v e l  s i g n a l s  o r i g i n a t e  i n  f o u r  
independent (separate vessel taps ,  ins t rument  p i p i n g ,  e t c . )  
l e v e l  t r a n s m i t t e r s  t h a t  sense t h e  p ressure  d i f f e r e n c e  

(cont inued)  
-- -- 
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BASES 

APPLICABLE 6.a. & b. Reactor Vessel Water Level -Low, Level 3  
SAFETY ANALYSIS. (con t inued)  . , 
LCO, and 
APPLICABILITY between a constant  column o f  water ( re fe rence  l e g )  and t h e  
( Continued ) e f f e c t i v e  water column ( v a r i a b l e  l e g )  i n  t h e  vesse l .  

Four d i v i s i o n s  o f  Reactor Vessel Water Level-Low, Level 3  
Func t ion  a re  requ i red  t o  be OPERABLE t o  ensure t h a t  no 
s i n g l e  inst rument  f a i l u r e  w i l l  p rec lude  a p r o t e c t i v e  a c t i o n  
f rom t h i s  Funct ion on a v a l i d  s i g n a l .  

The Reactor Vessel Water Level -Low, Level 3  A l lowab le  Value 
i s  se lec ted  t o  ensure t h a t ,  f o r  t r a n s i e n t s  i n v o l v i n g  l o s s  o f  
a l l  normal feedwater f l o w  w i t h  successfu l  ope ra t i on  o f  a  
h i g h  pressure system, i n i t i a t i o n  o f  t h e  low pressure ECCS a t  
RPV Water Level 1 w i l l  n o t  be requ i red .  

Reactor scram on t h i s  Funct ion i s  r e q u i r e d  i n  MODES 1 and 2 
where cons iderab le  energy e x i s t s  i n  t h e  RCS r e s u l t i n g  i n  t h e  
l i m i t i n g  t r a n s i e n t s  and acc idents.  I s o l a t i o n  i n i t i a t i o n  on 
t h i s  f u n c t i o n  i s  r equ i red  i n  modes 1, 2, and 3 which i s  
cons i s ten t  w i t h  t h e  a p p l i c a b i l i t y  o f  LC0 3.6.1.1, "Pr imary 
Containment". Shutdown c o o l i n g  i s 0 1  a t i o n  i s  a1 so r e q u i r e d  t o  
be OPERABLE d u r i n g  CORE ALTERATIONS and opera t ions  w i t h  t h e  
p o t e n t i a l  f o r  d r a i n i n g  t h e  r e a c t o r  vessel .  

7.a.. b. & c .  Reactor Vessel Water Level-Low. Level 2 

Should RPV water l e v e l  decrease t oo  f a r ,  f u e l  damage cou ld  
r e s u l t .  Low r e a c t o r  water Level 2 i n d i c a t e s  t h a t  normal 
feedwater f l o w  i s  i n s u f f i c i e n t  t o  ma in ta i n  r e a c t o r  vessel 
water l e v e l  and t h a t  t h e  c a p a b i l i t y  t o  cool  t h e  f u e l  may be 
threatened.  Therefore, t h e  R C I C  system i s  i n i t i a t e d  a t  
Level 2 t o  a s s i s t  i n  ma in ta i n i ng  water  l e v e l  above t h e  
a c t i v e  f u e l .  Reactor Vessel Water Level-Low, Level 2 i s  one 
o f  t h e  Funct ions (7.a) assumed t o  be OPERABLE and capable o f  
i n i t i a t i n g  RCIC d u r i n g  t h e  t r a n s i e n t s  analyzed i n  Reference 
2 and 8. The Reactor Vessel Water Level-Low, Level 2 
Funct ion associated w i t h  R C I C  i s  d i r e c t l y  assumed i n  t h e  
ana l ys i s  o f  t h e  Design Basis  Accident  i n  Reference 1 
(maximum steam1 i ne break, o r  maximum feedwater 1 i n e  break, 
o r  maximum RHR shutdown suc t i on  1 i n e  break).  

Th is  Func t ion  a l s o  i n i t i a t e s  a containment i s o l a t i o n  and 
i s o l a t e s  t h e  Reactor Water Clean-up system. The i s o l a t i o n  

(cont inued)  
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BASES 

APPLICABLE 7.a.. b. & c .  Reactor Vessel Water Level -Low, Level 2 
SAFETY ANALYSIS, (cont inued)  
LCO, and 
APPLICABILITY Funct ions (7.b) are n o t  s p e c i f i c a l l y  assumed i n  any o f  t h e  
( Continued ) ABWR s a f e t y  ana lys is ,  however, they  a re  i m p l i c i t l y  assumed 

i n  f i s s i o n  re l ease  c a l c u l a t i o n s  s ince  t h e  paths they  i s o l a t e  
a re  assumed t o  be i so la ted .  

The core  c o o l i n g  f u n c t i o n  o f  t h e  ECCS, a long  w i t h  t h e  
i s o l a t i o n  and RPS scram ac t ions ,  ensures t h a t  t h e  f u e l  peak 
c l add ing  temperature remains below t h e  l i m i t s  o f  10 CFR 
50.46. 

Automatic Standby L i q u i d  Cont ro l  System (SLCS) and Feedwater 
Runback (FWRB) a re  a l so  i n i t i a t e d  by t h i s  Func t ion  (7.c) .  
These f ea tu res  a re  p rov ided  t o  m i t i g a t e  a  pos tu la ted  ATWS 
event.  The ATWS-RPT i n i t i a t i o n  on t h i s  Func t ion  i s  addressed 
i n  LC0 3.3.4.1, "ATWS and EOC-RPT Ins t rumen ta t i on " .  Th is  
Func t ion  i s  assumed i n  t h e  ana l ys i s  o f  Reference 7. 

Each ESF DTM rece ives  a  da ta  va lue rep resen t i ng  measured 
r e a c t o r  vessel water l e v e l  f rom t h e  EMS i n  i t s  d i v i s i o n  and 
compares i t  aga ins t  a  numeric s e t p o i n t  t o  determine i f  a  
Level 2 t r i p  i s  r equ i red  f o r  Funct ions 7.a and 7.b. Each ATM 
rece i ves  an analog s i gna l  d i r e c t l y  f rom t h e  process sensors 
f o r  Func t ion  7.c. The ATM compares t h e  s i gna l  w i t h  a  
s e t p o i n t  t o  generate t h e  ATWS m i t i g a t i o n  Feature i n i t i a t i o n  
s i g n a l .  

The r e a c t o r  water l e v e l  s i gna l s  o r i g i n a t e  i n  f o u r  
independent (separate vessel taps,  ins t rument  p i p i n g ,  e tc . )  
l e v e l  t r a n s m i t t e r s  t h a t  sense t h e  pressure d i f f e r e n c e  
between a  constant  column o f  water ( re fe rence  l e g )  and t h e  
e f f e c t i v e  water column ( v a r i a b l e  l e g )  i n  t h e  vessel .  The 
f o u r  sensors a re  connected t o  bo th  t h e  ATM and RMU i n  t h e  
same d i v i s i o n .  

The Reactor Vessel Water Level-Level 2 A l lowab le  Value i s  
chosen such t h a t  f o r  complete l o s s  o f  feedwater f low,  t h e  
R C I C  System f low,  coupled w i t h  an assumed f a i l u r e  o f  t h e  
h igh  pressure core f l oode rs ,  w i l l  be s u f f i c i e n t  t o  avo id  
i n i t i a t i o n  o f  low pressure ECCS a t  Reactor Vessel Water 
Level -Low, Level 1. 

Four d i v i s i o n s  o f  Reactor Vessel Water Level -Low, Level 2 
Func t ion  a re  requ i red  t o  be OPERABLE t o  ensure t h a t  no 

(cont inued)  
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BASES 

APPLICABLE 7.a.. b .  & c .  Reactor Vessel Water Level-Low. Level 2 
SAFETY ANALYSIS, (cont inued)  
LCO, and 
APPLICABILITY s i n g l e  inst rument  f a i l u r e  w i l l  p rec lude a p r o t e c t i v e  a c t i o n  
( Continued ) f rom t h i s  Funct ion on a v a l i d  s i g n a l .  

The Reactor Vessel Water Level -Low, Level 2  Func t ions  7.a 
and 7.b a re  requ i red  t o  be OPERABLE i n  MODES 1, 2, & 3. The 
CUW i s o l a t i o n  i s  a l s o  requ i red  t o  be OPERABLE d u r i n g  CORE 
ALTERATIONS o r  opera t ions  w i t h  t h e  p o t e n t i a l  f o r  d r a i n i n g  
t h e  r e a c t o r  vessel.  Refer  t o  LC0 3.5.1, "ECCS-Operating" and 
LC0 3.5.2, "ECCS-Shutdown" f o r  A p p l i c a b i l i t y  Bases f o r  t h e  
RCIC system and LC0 3.6.1.1, "Pr imary Containment" f o r  t h e  
A p p l i c a b i l i t y  bas i s  f o r  i s o l a t i o n .  

Func t ion  7.c i s  r equ i red  t o  be OPERABLE i n  MODES 1 and 2 
s i nce  these are t h e  MODES where ATWS m i t i g a t i o n  Features 
must be OPERABLE. See 83.3.1.3 "SLC and FWRB Ac tua t i on "  f o r  
a p p l i c a b i l i t y  bas is .  

8.a.. b.. & c. Reactor Vessel Water Level-Low. Level 1.5 

Low RPV water l e v e l  i n d i c a t e s  t h a t  t h e  c a p a b i l i t y  t o  cool  
t h e  f u e l  may be threatened.  Should RPV water  l e v e l  decrease 
t o o  f a r ,  f u e l  damage cou ld  r e s u l t .  Therefore, t h e  HPCF 
Systems and associated DGs are i n i t i a t e d  a t  Level 1.5 t o  
ma in ta i n  l e v e l  above t h e  t op  o f  t h e  a c t i v e  f u e l .  The 
Reactor Vessel Water-Low, Level 1 .5  i s  one o f  t h e  Funct ions 
(8.a) assumed t o  be OPERABLE and capable o f  i n i t i a t i n g  HPCF 
d u r i n g  t h e  t r a n s i e n t s  analyzed i n  References 2 and 8. The 
Reactor Vessel Water Level -Low, Level 1.5 Func t ion  
associated w i t h  HPCF i s  d i r e c t l y  assumed i n  t h e  ana l ys i s  o f  
t h e  Design Basis  Accident  g i ven  i n  Reference 1 (maximum 
steam1 i n e  break, o r  maximum feedwater 1 i n e  break, o r  maximum 
RHR shutdown suc t i on  l i n e  break) .  

The Func t ion  8.b i n i t i a t e s  an MSIV c losure .  The MSIV c l osu re  
i s  n o t  s p e c i f i c a l l y  assumed i n  any ABWR s a f e t y  ana lys is ,  
however, i t  i s  i m p l i c i t l y  assumed i n  f i s s i o n  p roduc t  r e l ease  
c a l c u l a t i o n s  s ince  t h e  c a l c u l a t i o n s  assume t h e  main steam 
1 ines  a re  i s o l a t e d .  

The Funct ion 8.c removes t h e  ATWS ADS i n h i b i t  when t h e  APRM 
ATWS ADS Permissive i s  enabled. Th is  Func t ion  i s  p rov ided  t o  
prevent  t h e  ADS from i n t e r f e r i n g  w i t h  Standby L i q u i d  Cont ro l  

(cont inued)  
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BASES 

APPLICABLE 8.a.. b.. & c .  Reactor Vessel Water Level-Low. Level  1.5  
SAFETY ANALYSIS, (cont inued)  
LCO, and 
APPLICABILITY e f f e c t i v e n e s s  f o r  a pos tu la ted  ATWS event.  The o p e r a b i l i t y  
( Continued ) o f  t h i s  Funct ion i s  i m p l i c i t l y  assumed i n  t h e  a n a l y s i s  o f  

re fe rence  7. 

The core  c o o l i n g  f u n c t i o n  o f  t h e  ECCS, a long w i t h  scram and 
MSlV c losure ,  ensures t h a t  t h e  f u e l  peak c l add ing  
temperature remains below t h e  l i m i t s  o f  10 CFR 50.46. 

Each DTM rece ives  a da ta  va lue rep resen t i ng  measured r e a c t o r  
vessel water  l e v e l  from t h e  EMS i n  i t s  d i v i s i o n  and compares 
i t  aga ins t  a numeric s e t p o i n t  t o  determine i f  a Level  1.5 
t r i p  i s  r equ i red .  The r e a c t o r  water  l e v e l  s i g n a l s  o r i g i n a t e  
i n  f o u r  independent (separate vessel taps, ins t rument  
p i p i ng ,  e t c . )  l e v e l  t r a n s m i t t e r s  t h a t  sense t h e  pressure 
d i f f e r e n c e  between a cons tan t  column o f  water  ( r e fe rence  
l e g )  and t h e  e f f e c t i v e  water  column ( v a r i a b l e  l e g )  i n  t h e  
vessel .  

The Reactor Vessel Water Level-Level 1.5  Al lowab le  Value i s  
chosen such t ha t ,  f o r  complete l o s s  o f  feedwater f low,  t h e  
HPCF f low,  coupled w i t h  an assumed f a i l u r e  o f  t h e  R C I C ,  w i l l  
be s u f f i c i e n t  t o  avo id  i n i t i a t i o n  o f  LPFL a t  Reactor Vessel 
Water Level -Low, Level 1. 

Four d i v i s i o n s  o f  Reactor Vessel Water Level-Low, Level  1.5 
Funct ion  a re  requ i red  t o  be OPERABLE t o  ensure t h a t  no 
s i n g l e  ins t rument  f a i l u r e  w i l l  p rec lude  a p r o t e c t i v e  a c t i o n  
f rom t h i s  Func t ion  on a v a l i d  s i g n a l .  

The Reactor Vessel Water Level-Low, Level 1.5 Funct ions 8.a 
and 8.b a re  requ i red  t o  be OPERABLE i n  modes 1, 2, & 3. 
Funct ion 8.a i s  a l s o  r e q u i r e d  t o  be OPERABLE i n  MODES 4 and 
5 when HPCF i s  r equ i red  t o  be OPERABLE t o  s a t i s f y  t h e  
requi rement  f o r  OPERABLE ECCS pumps when RPV l e v e l  i s  l e s s  
than a s p e c i f i e d  va lue above t h e  vessel f lange.  Refer  t o  
LC0 3.5.1,  "ECCS-Operating" and LC0 3 .5 .2 ,  "ECCS-Shutdown" 
f o r  A p p l i c a b i l i t y  Bases f o r  t h e  HPCF system and LC0 3.6.1.1,  
"Pr imary Containment" f o r  t h e  A p p l i c a b i l i t y  bas i s  f o r  
i s o l a t i o n .  

The Func t ion  8.c i s  r equ i red  t o  be OPERABLE i n  Modes 1 and 
2 s ince  these are  t h e  MODES where t h e  ATWS f u n c t i o n s  must be 

(cont inued)  
-- 
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SSLC Sensor I ns t rumen ta t i on  
B 3.3.1.1 

BASES 

APPLICABLE 8.a.. b., & c. Reactor Vessel Water Level-Low. Level 1.6 
SAFETY ANALYSIS, (cont inued)  
LCO, and 
APPLICABILITY OPERABLE. See 83.3.1.3, "SLC and FWRB Ac tua t i on "  f o r  t h e  
( Continued ) a p p l i c a b i l i t y  bas is .  

9.a.. b. & c .  Reactor Vessel Water Level -Low. Level 1 

Low r e a c t o r  vessel water  l e v e l  i n d i c a t e s  t h a t  t h e  c a p a b i l i t y  
t o  cool  t h e  f u e l  may be threatened. Should RPV water  l e v e l  
decrease t o o  f a r ,  f u e l  damage cou ld  r e s u l t .  RCW, ADS, LPFL, 
and t h e  associated OGs are  i n i t i a t e d  a t  Level 1 t o  ensure 
t h a t  l o w  pressure f l o o d i n g  i s  a v a i l a b l e  t o  p revent  o r  
min imize f u e l  damage. The Reactor Vessel Water Level -Low, 
Level 1 ADS and LPFL i n i t i a t i o n  (9.a&b) i s  assumed i n  t h e  
ana l ys i s  o f  Design Basis  Accidents (maximum steaml ine break, 
o r  maximum feedwater l i n e  break, o r  maximum RHR shutdown 
suc t i on  l i n e  break) (Ref. 1 ) .  

Add i t i ona l  d e t a i l s  on t h e  cond i t i ons  f o r  i n i t i a t i n g  ADS are  
g iven  i n  t h e  background sec t i on  o f  t h i s  LCO. 

Th is  Func t ion  (9.c) i s  a l s o  used i n  t h e  containment 
i s o l a t i o n  l o g i c .  The containment i s o l a t i o n  i s  n o t  
s p e c i f i c a l l y  assumed i n  any o f  t h e  ABWR s a f e t y  ana l ys i s ,  
however, they  a re  i m p l i c i t l y  assumed i n  f i s s i o n  re l ease  
c a l c u l a t i o n s  s i nce  t h e  c a l c u l a t i o n s  assume these paths a re  
i s o l a t e d .  

The core  c o o l i n g  f u n c t i o n  o f  t h e  ECCS, a long w i t h  t h e  scram 
and i s o l a t i o n  ac t ions ,  ensures t h a t  t h e  f u e l  peak c l add ing  
temperature remains below t h e  1 i m i t s  o f  10 CFR 50.46. 

Each ESF DTM rece ives  two da ta  values from independent 
t r a n s m i t t e r s  represent ing  measured r e a c t o r  vessel water  
l e v e l  f rom t h e  EMS i n  i t s  d i v i s i o n  and compares them 
separa te ly  aga ins t  a  numeric s e t p o i n t  t o  determine i f  a 
Level 1 t r i p  i s  requ i red .  The r e a c t o r  water  l e v e l  s i g n a l s  
o r i g i n a t e  i n  e i g h t  l e v e l  t r a n s m i t t e r s  t h a t  sense t h e  
pressure d i f f e r e n c e  between a constant  column o f  water  
( re fe rence  l e g )  and t h e  e f f e c t i v e  water  column ( v a r i a b l e  
l e g )  i n  t h e  vessel .  Data values f rom f o u r  independent 
t r a n s m i t t e r s  (separate vessel taps, ins t rument  p i p i ng ,  e t c . )  
a re  used f o r  i n i t i a t i n g  ADS A, LPFL A & C, CAMS A (9.a), and 
f o r  t h e  i s o l a t i o n  l o g i c  (9.c) .  Four a d d i t i o n a l  t r a n s m i t t e r s  

(cont inued)  
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BASES 

APPLICABLE 9.a.. b. & c .  Reactor Vessel Water Level  -Low. Level 1 
SAFETY ANALYSIS, (cont inued)  
LCO, and 
APPLICABILITY are  used t o  p rov ide  da ta  values f o r  i n i t i a t i n g  t h e  D iese l  
( Continued ) Generators, t h e  Reactor B u i l d i n g  Cool i n g  Water, ADS 0, CAMS 

B and LPFL B (9.b). 

The Reactor Vessel Water Level - Low, Level 1 A1 lowable Value 
i s  h i g h  enough t o  a l l ow  s u f f i c i e n t  t i m e  f o r  t h e  h i g h  
pressure systems t o  be e f f e c t i v e  be fo re  t h e  low pressure 
f l oode rs  i n i t i a t e  and p rov ide  adequate coo l i ng .  

Four d i v i s i o n s  o f  t h e  Reactor Vessel Water Level-Low, 
Level 1 Funct ion a re  requ i red  t o  be OPERABLE t o  ensure t h a t  
no s i n g l e  inst rument  f a i l u r e  w i l l  p rec lude a p r o t e c t i v e  
a c t i o n  from t h i s  Funct ion on a v a l i d  s i g n a l .  

The Reactor Vessel Water Level -Low, Level 1 Func t ion  i s  
r equ i red  t o  be OPERABLE i n  modes 1, 2, & 3.  Funct ions 9.a 
and 9.b a re  a l s o  requ i red  t o  be OPERABLE i n  MODES 4 and 5 
when t h e  associated LPFL ( A  o r  C f o r  9.a, B f o r  9.b) a re  
requ i red  t o  be OPERABLE t o  s a t i s f y  t h e  requi rement  f o r  
OPERABLE ECCS pumps when RPV l e v e l  i s  l e s s  than a s p e c i f i e d  
va lue above t h e  vessel f lange.  Refer  t o  LC0 3.5 .1 ,  "ECCS- 
Operat ing"  and LC0 3.5.2, "ECCS-Shutdown" f o r  t h e  
A p p l i c a b i l i t y  Bases o f  t h e  ADS & LPFL systems, LC0 3.8.1, 
"AC Sources-Operating", 3.8 .2 ,  "AC-Sources-Refueling" and 
3.8.11, "AC Sources-Shutdown (Low Water Leve l ) "  f o r  t h e  
A p p l i c a b i l i t y  Bases o f  t h e  DGs and LC0 3.6.1.1, "Primary 
Containment" f o r  t h e  A p p l i c a b i l i t y  bas i s  f o r  i s o l a t i o n .  

10. Main Steam I s o l a t i o n  Valve-Closure 

MSIV c l osu re  r e s u l t s  i n  l o s s  o f  t h e  main t u r b i n e  and t h e  
condenser as a heat  s i n k  f o r  t h e  Nuclear  Steam Supply System 
and i n d i c a t e s  a need t o  shu t  down t h e  r e a c t o r  t o  reduce heat  
genera t ion .  Therefore, a  r e a c t o r  scram i s  i n i t i a t e d  on a 
Main Steam I s o l a t i o n  Valve-Closure s i gna l  be fo re  t h e  MSIVs 
are  complete ly  c losed i n  a n t i c i p a t i o n  o f  t h e  complete l o s s  
o f  t h e  normal heat  s i n k  and subsequent ove rp ressu r i za t i on  
t r a n s i e n t .  However, f o r  t h e  overpressur i  z a t i o n  p r o t e c t i o n  
ana l ys i s  o f  Reference 8, t h e  Average Power Range Mon i t o r  
F ixed Neutron F lux-H igh  Funct ion, a long w i t h  t h e  S/RVs, 
l i m i t s  t h e  peak RPV pressure t o  l e s s  than  t h e  ASME Code 
l i m i t s .  That i s ,  t h e  d i r e c t  scram on p o s i t i o n  swi tches f o r  

(cont inued)  
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BASES 

APPLICABLE 10. Main Steam I s o l a t i o n  Valve -C losu rg  (cont inued)  
SAFETY ANAL Y S I S .  -. . . - . . . . . . . . - . - - - , 
LCO, and MSIV c l o s u r e  events i s  no t  assumed i n  t h e  ove rp ressu r i za t i on  
APPLICABILITY ana l ys i s .  MSIV c l o s u r e  scram i s  assumed i n  t h e  MSIV c l o s u r e  
( Continued ) and ou t s i de  containment Main Steam L i n e  Break t r a n s i e n t s  

analyzed i n  Reference 2  (e.g., low steam l i n e  pressure, 
manual c l o s u r e  o f  MSIVs, h i g h  steam l i n e  f l ow) .  The r e a c t o r  
scram reduces t h e  amount o f  energy t o  be absorbed and, a long 
w i t h  t h e  ac t i ons  o f  t h e  ECCS, ensures t h a t  t h e  f u e l  peak 
c l add ing  temperature remains below t h e  1  i m i t s  o f  
10 CFR 50.46. 

Each RPS/MSIV DTM d i r e c t l y  rece ives  ( i . e .  n o t  v i a  t h e  EMS) 
va l ve  c l o s u r e  da ta  f rom bo th  t h e  outboard and inboard  MSIVs 
on a  s i n g l e  s teaml ine.  The c l osu re  s i g n a l s  o r i g i n a t e  f rom 
p o s i t i o n  swi tches mounted on each MSIV. The Main Steam 
I s o l a t i o n  Valve-Closure l o g i c  w i l l  cause a  scram when t h e  
steam f l o w  i s  shut  o f f  i n  two o r  more steam l i n e s .  One 
d i v i s i o n  ( i . e . ,  one steaml ine)  o f  t h i s  f u n c t i o n  may be 
bypassed t o  permi t  ope ra t i on  w i t h  one s teaml ine  i s o l a t e d .  

The Main Steam I s o l a t i o n  Va lve-C losure  A l lowab le  Value i s  
s p e c i f i e d  t o  ensure t h a t  a  scram occurs p r i o r  t o  a  
s i g n i f i c a n t  r educ t i on  i n  steam f l ow ,  thereby  reduc ing  t h e  
s e v e r i t y  o f  t h e  subsequent pressure t r a n s i e n t .  Note t h a t  t h e  
a l l owab le  va lue i s  n o t  implemented i n  t h e  i n i t i a t i o n  l o g i c ,  
b u t  i s  p a r t  o f  t h e  MSIV requi rements and t h e  MSIVs are  p a r t  
o f  t h e  Nuclear  B o i l e r  System (NBS). 

Four d i v i s i o n s  o f  t h e  Main Steam I s o l a t i o n  Va lve-C losure  
Func t ion  a re  r e q u i r e d  t o  be OPERABLE t o  ensure t h a t  no 
s i n g l e  ins t rument  f a i l u r e  w i l l  p rec lude  t h e  scram f rom t h i s  
Func t ion  on a  v a l i d  s i g n a l .  Th is  Func t ion  i s  o n l y  r e q u i r e d  
i n  MODE 1 since, w i t h  t h e  MSIVs open and t h e  heat  genera t ion  
r a t e  h igh,  a  p r e s s u r i z a t i o n  t r a n s i e n t  can occur i f  t h e  MSIVs 
c lose .  I n  a l l  o t h e r  MODES t h e  heat genera t ion  r a t e  i s  l ow  
enough so t h a t  t h e  o t h e r  d i ve rse  RPS f u n c t i o n s  p rov ide  
s u f f i c i e n t  p r o t e c t i o n .  

1l .a..  b.. & c .  Drywe l l  Pressure-Hiqh 

High pressure i n  t h e  d rywe l l  cou ld  i n d i c a t e  a  Reactor 
Coolant Pressure Boundary (RCPB) break i n s i d e  t h e  d r y w e l l .  
Var ious p r o t e c t i v e  ac t i ons  a re  i n i t i a t e d  t o  min imize  t h e  
p o s s i b i l i t y  o f  f u e l  damage, t o  reduce t h e  amount o f  energy 

(cont inued)  
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BASES 

APPLICABLE 1l.a.. b., & c. Drvwell Pressure-Hiah (continued) 
SAFETY ANALYSIS. 
LCO, and added to the coolant and the drywell, and to keep offsite 
APPLICABILITY dose within limits. The core cooling function of the ECCS, 
( Continued ) along with the scram action of the RPS, ensures that the 

fuel peak cladding temperature remains below the limits of 
10 CFR 50.46. The protective actions are: 

- Reactor Scram (1l.a). This function provides a scram 
signal that is diverse to the Reactor Vessel Water 
Level -Low, Level 3 Function for LOCA events inside the 
drywell. This scram initiation is not specifically 
credited in any ABWR safety analysis, but it is retained 
for the overall redundancy and diversity of the RPS as 
required by the NRC approved licensing basis. 

- ECCS pumps (LPFL, HPCF, & RCIC) and the associated 
Diesel -Generators (DGs) ( 1 1  b) . This function provides 
an ECCS initiation signal that is diverse to the low 
reactor water level initiations. ECCS initiation on this 
Function is not specifically credited in any ABWR safety 
analysis, but it is retained for overall redundancy and 
diversity as required by the NRC approved licensing 
basis. 

- Automatic Depressurization System (ADS) ( l l b )  The 
Drywell Pressure-High Function is assumed to be OPERABLE 
and capable of initiating the ADS during the accidents 
analyzed in Reference 1. 

- Containment Isolation (1l.c). The isolation of some of 
the CIVs on high drywell pressure supports actions to 
ensure that offsite dose limits of 10 CFR 100 are not 
exceeded. The Drywell Pressure-High Function associated 
with isolation of the containment is imp1 icitly assumed 
in the ABWR accident analysis as these leakage paths are 
assumed to be isolated post LOCA. 

- ESF Initiation (1l.b). Various ESF features that are 
initiated on this Function are SGTS, CAMS, RCW and RSW. 

Each DTM (both the RPS/MSIV and ESF DTMs) receives a data 
value representing measured drywell pressure from the EMS in 
its division and compares it against a numeric setpoint to 
determine if a trip is required. Drywell pressure is 
measured using four pressure transmitters connected to the 

(continued) 
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BASES 

APPLICABLE 1l.a.. b.. & c .  Drvwe l l  Pressure-Hiah (con t inued)  
SAFETY ANALYSIS. -. . . - . . . . . . . . - . . . - , 
LCO, and d rywe l l  atmosphere. The A l lowab le  Value was se lec ted  t o  be 
APPLICABILITY as low as poss ib l e  and be i n d i c a t i v e  o f  a  LOCA i n s i d e  
( Continued ) p r imary  containment. Negat ive baromet r i c  f l u c t u a t i o n s  a r e  

accounted f o r  i n  t h e  A l lowab le  Value. 

Four d i v i s i o n s  o f  Drywel l  Pressure-High Func t ion  a r e  
r e q u i r e d  t o  be OPERABLE t o  ensure t h a t  no s i n g l e  ins t rument  
f a i l u r e  w i l l  p rec lude  p r o t e c t i v e  a c t i o n  f rom t h i s  Func t ion  
on a v a l i d  s i g n a l .  

RPS I n i t i a t i o n  (Funct ion 1 l .a)  i s  r e q u i r e d  t o  be OPERABLE i n  
MODES 1 and 2 cons i s ten t  w i t h  t h e  a p p l i c a b i l i t y  o f  t h e  RPS 
i n  LC0 3.3.1.2, "RPS and MSIV Ac tua t ion" .  

ESF and i s o l a t i o n  i n i t i a t i o n  (Funct ions 1 l . b  and 1 l . c )  a re  
r e q u i r e d  i n  MODES 1, 2, and 3 where cons iderab le  energy 
e x i s t s  i n  t h e  RCS, r e s u l t i n g  i n  t h e  l i m i t i n g  t r a n s i e n t s  and 
acc iden ts .  I n  MODES 4 and 5, t h e  Drywe l l  Pressure-High 
Func t ion  i s  no t  r equ i red  s ince  t h e r e  i s  i n s u f f i c i e n t  energy 
i n  t h e  r e a c t o r  t o  p ressu r i ze  t h e  d r y w e l l  t o  t h e  Drywe l l  
Pressure-High s e t p o i n t .  

12. CRD Water Header Charaina Pressure-Low 

The Cont ro l  Rod Dr ives  (CRD) use h igh  pressure water  t h a t  i s  
s to red  i n  accumulators as t h e  mot ive  power f o r  d r i v i n g  i n  
t h e  c o n t r o l  rods.  The accumulators a re  connected th rough 
s u i t a b l e  va l ve  arrangements t o  a header which p rov ides  t h e  
h igh  pressure water.  I f  t h e  header pressure i s  lower  then  
some th resho ld  va lue then t h e  c o n t r o l  r o d  i n s e r t i o n  t ime may 
be g r e a t e r  then  spec i f i ed .  Therefore,  a  low CRD water  header 
charg ing  pressure scram i s  prov ided.  The CRD header pressure 
i s  i n d i r e c t l y  assumed i n  any s a f e t y  a n a l y s i s  where t h e  scram 
t ime i s  a s i g n i f i c a n t  parameter. 

Each RPS/MSIV OTM rece ives  a measured CRD charg ing  header 
pressure value f rom i t s  assoc ia ted  EMS and compares i t  
aga ins t  a numeric s e t p o i n t  t o  determine i f  a t r i p  i s  
r equ i red .  CRD charg ing  header pressure i s  measured us ing  
f o u r  pressure t r a n s m i t t e r s  connected t o  t h e  header. The 
A l lowab le  Value was se lec ted  t o  assure t h a t  t h e  scram t ime 
w i l l  be equal t o  o r  l e s s  than t h e  values used i n  va r i ous  

(cont inued)  
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BASES 

APPLICABLE 12. CRD Water Header Charqinq Pressure-Low (cont inued)  
SAFETY ANALYSIS. 
LCO, and s a f e t y  ana l ys i s  w i t h  t h e  r e a c t o r  pressure a t  t h e  h ighes t  
APPLICABILITY value t h a t  occurs d u r i n g  t h e  analyzed events. 
( Continued ) 

The CRD charg ing  header pressure t r i p  may be manual ly  
bvpassed f rom kev lock  swi tches i n  each d i v i s i o n  when t h e  
r e a c t o r  i s  i n  t h e  shutdown o r  r e f u e l i n g  modes. Each d i v i s i o n  
sends a  r o d  wi thdrawal  b l ock  t o  t h e  Rod Cont ro l  and 
I n fo rma t i on  System (RCIS) when t h e  bypass i s  invoked i n  t h a t  
d i v i s i o n .  

Four d i v i s i o n s  o f  CRD Water Header Charging Pressure-Low a r e  
requ i red  t o  be OPERABLE t o  ensure t h a t  no s i n g l e  ins t rument  
f a i l u r e  w i l l  p rec lude  a  scram f rom t h i s  Func t ion  on a  v a l i d  
s i g n a l .  The Funct ion i s  r equ i red  t o  be OPERABLE i n  MODES 1 
and 2 when t h e  scram f u n c t i o n  i s  r e q u i r e d  and i n  MODE 5 w i t h  
any c o n t r o l  r od  withdrawn f rom a  core  c e l l  c o n t a i n i n g  one o r  
more f u e l  assemblies. 

13 .  Turbine Stoo Valve-Closure 

Closure o f  t h e  Turb ine  Stop Valves (TSV) r e s u l t s  i n  t h e  l o s s  
o f  t h e  normal heat s i n k  and causes r e a c t o r  pressure,  neu t ron  
f l u x ,  and heat f l u x  t r a n s i e n t s  t h a t  must be l i m i t e d .  
Therefore,  a  r e a c t o r  scram i s  i n i t i a t e d  a t  t h e  s t a r t  o f  TSV 
c losu re  i n  a n t i c i p a t i o n  o f  these t r a n s i e n t s .  The Turb ine  
Stop Valve-Closure Func t ion  i s  t h e  p r imary  scram s igna l  f o r  
t h e  t u r b i n e  t r i p ,  runout  o f  a l l  feedwater pumps, and 
pressure r e g u l a t o r  upscale f a i  1  u re  events analyzed i n  
Reference 2. For these events, t h e  r e a c t o r  scram reduces 
t h e  amount o f  energy t o  be absorbed and, a long w i t h  t h e  
a c t i o n s  o f  t h e  End o f  Cycle R e c i r c u l a t i o n  Pump T r i p  
(EOC-RPT), ensures t h a t  t h e  MCPR SL i s  n o t  exceeded. 

Turb ine Stop Valve-Closure s i g n a l s  are i n i t i a t e d  by a  
p o s i t i o n  sw i tch  on each o f  t h e  f o u r  s top  valves.  Each 
p o s i t i o n  sw i tch  sends a  d i s c r e t e  s i gna l  d i r e c t l y  t o  one o f  
t h e  f o u r  RPS/MSIV DTMs ( i . e .  does n o t  come v i a  t h e  EMS). The 
l o g i c  f o r  t h e  Turb ine Stop Valve-Closure Func t ion  i s  such 
t h a t  a  t r i p  w i l l  occur  when c l o s u r e  o f  two o r  more TSVs i s  
detected.  

Th i s  Func t ion  must be enabled a t  THERMAL POWER > 40% RTP. 
Th i s  i s  normal ly  accomplished au toma t i ca l l y  us ing  t h e  da ta  

(cont inued)  
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BASES 

APPLICABLE 13, Turb ine  Stoo Valve-Closure (cont inued)  
SAFETY ANALYSIS, 
LCO, and f rom f o u r  independent pressure t r a n s m i t t e r s  sensing t u r b i n e  
APPLICABILITY f i r s t  s tage pressure.  Turb ine  f i r s t  s tage pressure  da ta  i s  
( Continued ) rece ived  i n  each RPS DTM v i a  t h e  EMS. 

The Turb ine Stop Valve-Closure A l lowab le  Value i s  se lec ted  
t o  be h i g h  enough t o  de tec t  imminent TSV c l o s u r e  thereby  
reduc ing  t h e  s e v e r i t y  o f  t h e  subsequent p ressure  t r a n s i e n t .  

Four d i v i s i o n s  o f  Turb ine Stop Valve-Closure a re  r e q u i r e d  t o  
be OPERABLE t o  ensure t h a t  no s i n g l e  ins t rument  f a i l u r e  w i l l  
p rec lude a scram f rom t h i s  Funct ion.  Th is  Func t ion  i s  
requ i red ,  cons i s ten t  w i t h  ana l ys i s  assumptions, whenever 
THERMAL POWER i s  2 40% RTP. The Reactor Vessel Steam Dome 
Pressure-High and t h e  Average Power Range Mon i to r  F ixed  
Neutron F lux-H igh  Funct ions are adequate t o  ma in ta i n  t h e  
necessary s a f e t y  margins when power i s  l e s s  than 40% RTP. 

14. Turb ine Cont ro l  Valve Fast Closure. T r i ~  O i l  Pressure- 
Low - 
Fast c l osu re  o f  t h e  TCVs r e s u l t s  i n  l o s s  o f  t h e  normal heat  
s i n k  and causes r e a c t o r  pressure, neu t ron  f l u x ,  and heat  
f l u x  t r a n s i e n t s  t h a t  must be l i m i t e d .  Therefore, a  r e a c t o r  
scram i s  i n i t i a t e d  on TCV f a s t  c l osu re  i n  a n t i c i p a t i o n  o f  
these t r a n s i e n t s .  The Turb ine Cont ro l  Valve Fast  Closure, 
T r i p  O i l  Pressure-Low Funct ion i s  t h e  p r imary  scram s i g n a l  
f o r  t h e  generator  l o a d  r e j e c t i o n  events analyzed i n  
Reference 2. For t h i s  event,  t h e  r e a c t o r  scram reduces t h e  
amount o f  energy t o  be absorbed and, along w i t h  t h e  ac t i ons  
o f  t h e  EOC-RPT System, ensures t h a t  t h e  MCPR SL i s  n o t  
exceeded. 

Turb ine Cont ro l  Valve Fast  Closure, T r i p  O i l  Pressure-Low 
s i g n a l s  a re  i n i t i a t e d  f rom a pressure sensor on each o f  t h e  
f o u r  t u r b i n e  c o n t r o l  va lve  h y d r a u l i c  mechanisms. The 
pressure sensor da ta  associated w i t h  each c o n t r o l  va l ve  i s  
t r a n s m i t t e d  d i r e c t l y  t o  one o f  t h e  f o u r  RPS/MSIV DTMs ( i . e .  
a re  n o t  t r a n s m i t t e d  v i a  t h e  EMS). Th i s  Func t ion  must be 
enabled a t  THERMAL POWER > 40% RTP as descr ibed  f o r  t h e  
Turb ine Stop Valve-Closure Funct ion.  

(cont inued)  
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BASES 

APPLICABLE 14. Turb ine Cont ro l  Valve Fas t  Closure. T r i o  O i l  Pressure- 
SAFETY ANALYSIS, Low (cont inued)  
LCO, and 
APPLICABILITY The Turb ine Cont ro l  Valve Fast  Closure, T r i p  O i l  
( Continued ) Pressure - Low A1 lowable Value i s  se lec ted  h i g h  enough t o  

d e t e c t  imminent TCV f a s t  c losure .  

Four d i v i s i o n s  o f  Turb ine Cont ro l  Valve Fas t  Closure, T r i p  
O i l  Pressure - Low Funct ion a re  r e q u i r e d  t o  be OPERABLE t o  
ensure t h a t  no s i n g l e  ins t rument  f a i l u r e  w i l l  p rec lude  a 
scram f rom t h i s  Funct ion on a v a l i d  s i g n a l .  Th i s  Func t ion  
i s  requ i red ,  cons i s ten t  w i t h  t h e  ana l ys i s  assumptions, 
whenever THERMAL POWER i s  2 40% RTP. The Reactor Vessel 
Steam Dome Pressure-High and t h e  Average Power Range 
Mon i t o r  F ixed  Neutron F lux -H iah  Funct ions a re  adeouate t o  
ma in ta i n  t h e  necessary s a f e t y  margins when power i; l e s s  
than  40% RTP. 

15.a. & b. Main Steam Tunnel Rad ia t ion-H iah  

High r a d i a t i o n  i n  t h e  steam l i n e  tunne l  i n d i c a t e s  a 
p o t e n t i a l  gross f u e l  f a i l u r e .  The MSIVs are t h e r e f o r e  c losed 
when h i g h  steam tunnel  r a d i a t i o n  (15.b)  i s  de tec ted  t o  
p revent  poss ib l e  v i o l a t i o n  o f  t h e  o f f s i t e  r e l ease  l i m i t s .  
The MSIV c l o s u r e  causes a l o s s  of t h e  normal hea t  s i n k  which 
r e s u l t s  i n  r e a c t o r  pressure, neutron f l u x ,  and heat  f l u x  
t r a n s i e n t s  t h a t  must be l i m i t e d .  Therefore,  a  r e a c t o r  scram 
(15.a) i s  a l s o  i n i t i a t e d  on h i g h  r a d i a t i o n  i n  t h e  main steam 
tunnel  t o  r a p i d l y  reduce power and t h e r e f o r e  t h e  s e v e r i t y  o f  
t h e  t r a n s i e n t s .  Th is  Funct ion i s  no t  s p e c i f i c a l l y  c r e d i t e d  
i n  any ABWR s a f e t y  ana l ys i s ,  bu t  i t  i s  r e t a i n e d  f o r  o v e r a l l  
redundancy and d i v e r s i t y  as requ i red  by t h e  NRC approved 
l i c e n s i n g  basis .  

High steam tunnel  r a d i a t i o n  i s  de tec ted  us ing  f o u r  r a d i a t i o n  
de tec to rs  l o c a t e d  such t h a t  each d e t e c t o r  can sense a l l  f o u r  
main steam l i n e s .  One r a d i a t i o n  d e t e c t o r  i s  connected t o  
each d i v i s i o n  o f  t h e  Process Rad ia t ion  Mon i t o r i ng  (PRRM) 
System t r i p  s i g n a l s  a re  generated when t h e  r a d i a t i o n  l e v e l  
exceeds i t s  s e t p o i n t .  A d i s c r e t e  s i gna l  i s  sent  d i r e c t l y  
f rom t h e  PRRM d i v i s i o n s  t o  t h e  RPS DTM i n  t h e  same d i v i s i o n  
( i . e .  does n o t  pass through t h e  EMS). 

(cont inued)  
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BASES 

APPLICABLE 15.a. & b. Main Steam Tunnel Rad ia t ion-H iah  (cont inued)  
SAFETY ANALYSIS, 
LCO, and The A l lowab le  Value f o r  t h i s  Func t ion  i s  s e t  low enouah t o  
APPLICABILITY p rov ide  reasonable assurance t h a t  p r o t e c t i v e  a c t i o n  w i l l  
( Continued ) occur  due t o  excessive r a d i a t i o n  b u t  h i g h  enough t o  prevent  

spur ious scrams due t o  normal steam tunne l  r a d i a t i o n  l e v e l s .  

Four d i v i s i o n s  o f  t h e  Steam L ine  Tunnel Rad ia t ion-H igh  
Func t ion  a re  requ i red  t o  be OPERABLE t o  p rov ide  conf idence 
t h a t  no s i n g l e  f a i l u r e  w i l l  p rec lude p r o t e c t i v e  a c t i o n  f rom 
t h i s  Func t ion  on a v a l i d  s i g n a l .  

RPS i n i t i a t i o n  (Func t ion  15.a) i s  r e q u i r e d  t o  be OPERABLE i n  
MODES 1 and 2 cons i s ten t  w i t h  t h e  a p p l i c a b i l i t y  o f  t h e  RPS 
i n  LC0 3.3.1.2, "RPS and MSIV Ac tua t i on " .  The MODE 5 
a p p l i c a b i l i t y  o f  RPS does n o t  apply  t o  t h i s  Func t ion  because 
t he re  i s  no f l o w  i n  t h e  steaml ines.  

I s o l a t i o n  i n i t i a t i o n  (Funct ion 15.b) i s  r e q u i r e d  t o  be 
OPERABLE i n  MODES 1, 2, and 3 cons i s ten t  w i t h  t h e  
a p p l i c a b i l i t y  o f  LC0 3.6.1.1, "Primary Containment". 

16.a. & b. S u ~ o r e s s i o n  Pool Temoerature-Hiqh 

High temperature i n  t h e  suppression pool  cou ld  i n d i c a t e  a 
break i n  t h e  r e a c t o r  coo lan t  system o r  a l e a k  through t h e  
Sa fe t y /Re l i e f  Valves (S/RV), o r  a s tuck  open S/RV. A r e a c t o r  
scram (16.a) i s  i n i t i a t e d  t o  reduce t h e  amount o f  energy 
added t o  t h e  containment. The Suppression Pool Temperature- 
High Funct ion i s  assumed i n  t h e  s tuck  open S/RV ana l ys i s  o f  
Reference 2. 

High suppression pool  temperature s i g n a l s  o r i g i n a t e  i n  f o u r  
d i v i s i o n s  o f  temperature sensors d i s t r i b u t e d  throughout  t h e  
suppression poo l .  The suppression pool  temperature 
mon i t o r i ng  system i n  each o f  t h e  f o u r  d i v i s i o n s  c a l c u l a t e s  a 
b u l k  average temperature from t h e  d i s t r i b u t e d  sensors and 
compares i t  aga ins t  a se tpo in t .  The h i g h  temperature t r i p  
da ta  f rom t h e  suppression pool temperature mon i t o r i ng  system 
i s  connected t o  t h e  RPS/MSIV DTM i n  t h e  same d i v i s i o n .  The 
a l lowab le  va lue was se lec ted  cons ider ing  t h e  maximum normal 
suppression pool  temperature and t o  i n d i c a t e  a s tuck  open 
S/RV. 

(cont inued)  
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BASES 

APPLICABLE 16.a. & b. S u ~ o r e s s i o n  Pool Temoerature-Hiah (cont inued)  
SAFETY ANALYSIS.  . . . . - . . 
LCO, and Th i s  Func t ion  (16.b) a l s o  cause automat ic  i n i t i a t i o n  o f  t h e  
APPLICABILITY suppression pool  c o o l i n g  mode o f  t h e  RHR systems. 
( Continued ) 

Four channels o f  t h e  Suppression Pool Temperature-High 
Func t ion  a re  requ i red  t o  be OPERABLE t o  p rov ide  conf idence 
t h a t  no s i n g l e  f a i l u r e  w i l l  p rec lude  p r o t e c t i o n  a c t i o n  f rom 
t h i s  f u n c t i o n  on a v a l i d  s i g n a l .  Func t ion  16.a i s  r e q u i r e d  
i n  MODES 1 and 2 where r e a c t o r  power may be h i g h  enough t o  
r e q u i r e  p l a n t  scram t o  reduce t h e  suppression pool  heat  l oad  
t o  w i t h i n  acceptable l i m i t s .  Func t ion  16.b i s  r e q u i r e d  t o  be 
OPERABLE i n  MODES 1, 2, and 3 where cons iderab le  energy 
e x i s t s  i n  t h e  p r imary  coo lan t .  

17. Condensate Storaqe Tank Level -Low 

The normal source o f  water  f o r  t h e  RCIC and HPCF pumps i s  
t h e  Condensate Storage Tank (CST). Low l e v e l  i n  t h e  
Condensate Storage Tank (CST) i n d i c a t e s  t h e  p o t e n t i a l  f o r  an 
inadequate supply o f  makeup water.  I f  t h e  water  l e v e l  i n  t h e  
CST f a l l s  below a s p e c i f i e d  l e v e l ,  t h e  suppression pool  
s u c t i o n  va l ve  au toma t i ca l l y  opens, f o l l owed  by automat ic  
c l o s u r e  o f  t h e  CST s u c t i o n  va lve .  Th is  ensures t h a t  an 
adequate supply  o f  makeup water  i s  con t i nuous l y  a v a i l a b l e  t o  
t h e  pumps. To p revent  l o s i n g  suc t i on  t o  t h e  pump, t h e  
va lves  a re  i n t e r l o c k e d  so t h a t  t h e  suppression pool  s u c t i o n  
va l ve  must be open be fo re  t h e  CST s u c t i o n  va l ve  
au toma t i ca l l y  c loses .  The Func t ion  i s  i m p l i c i t l y  assumed i n  
t h e  acc iden t  and t r a n s i e n t  analyses which take  c r e d i t  f o r  
R C I C  o r  HPCF s ince  t h e  analyses assume t h a t  t h e  s u c t i o n  
source i s  t h e  suppression poo l .  

Each ESF DTM rece ives  a da ta  va lue rep resen t i ng  measured 
condensate s torage tank  l e v e l  f rom t h e  EMS i n  i t s  d i v i s i o n  
and compares i t  aga ins t  a numeric s e t p o i n t  t o  determine i f  a 
t r a n s f e r  i s  r equ i red .  Condensate Storage Tank Level -Low 
s i g n a l s  o r i g i n a t e  from f o u r  l e v e l  t r a n s m i t t e r s .  The 
Condensate Storage Tank Level - Low Func t ion  A1 lowable Value 
i s  h i gh  enough t o  ensure adequate pump s u c t i o n  head w h i l e  
water  i s  being taken f rom t h e  CST. 

Four channels o f  t h e  Condensate Storage Tank Level  -Low 
Func t ion  a re  requ i red  t o  be OPERABLE t o  p rov ide  con f idence 
t h a t  no s i n g l e  f a i l u r e  w i l l  p rec lude  a t r a n s f e r  o f  t h e  

(cont inued)  
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APPLICABLE 17. Condensate Storaae Tank Level -Low (cont inued)  
SAFFTY ANAIYSTS.  - . . . - . . . . . . . . - . - - - , 
LCO, and s u c t i o n  source on a v a l i d  s i gna l .  The Func t ion  i s  r e q u i r e d  
APPLICABILITY t o  be OPERABLE i n  MODE 1 and i n  MODES 2 and 3 .  Th is  Func t ion  
f Continued 1 must a l s o  be OPERABLE i n  MODES 4 and 5 when HPCF i s  used t o  

s a t i s f y  t h e  requirement t h a t  a t  l e a s t  2 ECCS system be 
OPERABLE w i t h  RPV Level l e s s  than  [23]  f e e t  above t h e  vessel 
f lange.  The a p p l i c a b i l i t y  bas i s  i s  t h e  same as g i ven  f o r  
R C I C  and HPCF i n  LC0 3.5 .1 ,  "ECCS-Operating" and LC0 3.5.2,  
"ECCS-Shutdown". 

18. Suooression Pool Water Level -H iah  

High suppression pool  water  l e v e l  cou ld  r e s u l t  i n  t h e  loads  
on t h e  suppression pool  exceeding design values should t h e r e  
be a blowdown o f  t h e  r e a c t o r  vessel pressure th rough t h e  
S/RVs. Therefore, h i gh  suppression pool  water  l e v e l  i s  used 
t o  t r a n s f e r  t h e  s u c t i o n  source o f  RCIC and HPCF f rom t h e  
Condensate Storage Tank (CST) t o  t h e  suppression pool  t o  
e l i m i n a t e  t h e  p o s s i b i l i t y  o f  con t i nu ing  t o  p rov ide  
a d d i t i o n a l  water  from a source ou t s i de  containment. To 
p revent  l o s i n g  s u c t i o n  t o  t h e  pump, t h e  s u c t i o n  va lves  a re  
i n t e r l o c k e d  so t h a t  t h e  suppression pool  s u c t i o n  va l ve  must 
be open be fo re  t h e  CST suc t i on  va l ve  a u t o m a t i c a l l y  c loses .  
Th is  Func t ion  i s  i m p l i c i t l y  assumed i n  t h e  acc iden t  and 
t r a n s i e n t  analyses where suppression pool  l o a d i n g  i s  based 
on an assumed maximum water  l e v e l .  

Each ESF DTM rece ives  a da ta  va lue rep resen t i ng  measured 
suppression pool water  l e v e l  f rom t h e  EMS i n  i t s  d i v i s i o n  
and compares i t  aga ins t  a numeric s e t p o i n t  t o  determine i f  a 
t r a n s f e r  i s  requ i red .  Suppression Pool Water Level -H igh  
da ta  o r i g i n a t e s  i n  f o u r  l e v e l  t r a n s m i t t e r s .  The A l lowab le  
Value f o r  t h e  Suppression Pool Water Level -H igh  Func t ion  i s  
chosen t o  ensure t h a t  RCIC and HPCF w i l l  be a l i g n e d  f o r  
s u c t i o n  from t h e  suppression pool  be fo re  t h e  water  l e v e l  
reaches t h e  p o i n t  a t  which suppression pool  des ign  loads  
would be exceeded. 

Four channels o f  t h e  Suppression Pool Temperature-High 
Func t ion  a re  requ i red  t o  be OPERABLE t o  p rov ide  con f idence 
t h a t  no s i n g l e  f a i l u r e  w i l l  p rec lude  a t r a n s f e r  o f  t h e  
s u c t i o n  source on a v a l i d  s i g n a l .  The Func t ion  i s  r e q u i r e d  
t o  be OPERABLE i n  MODE 1 and i n  MODES 2 and 3 .  T h i s  Func t ion  
must a l s o  be OPERABLE i n  MODES 4 and 5 when HPCF i s  used t o  

(con t inued)  
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BASES 

APPLICABLE 18. S u ~ ~ r e s s i  on Pool Water Level - Hiqh (cont inued)  
SAFETY ANALYSIS. 
LCO, and s a t i s f y  t h e  requirement t h a t  a t  l e a s t  2 ECCS system be 
APPLICABILITY OPERABLE w i t h  RPV Level l e s s  than  [23] f e e t  above t h e  vessel 
( Continued ) f lange.  The a p p l i c a b i l i t y  bas i s  i s  t h e  same as g i ven  f o r  

R C I C  and HPCF i n  LC0 3.5.1, "ECCS-Operating" and LC0 3.5.2, 
"ECCS-Shutdown" . 

19. Main Steam L i n e  Pressure-Low 

Low MSL pressure i n d i c a t e s  t h a t  t h e r e  may be a problem w i t h  
t h e  t u r b i n e  pressure r e g u l a t i o n ,  which cou ld  r e s u l t  i n  a l ow  
r e a c t o r  vessel water  l e v e l  c o n d i t i o n  and t h e  RPV c o o l i n g  
down more than  55'C/h i f  t h e  pressure l o s s  i s  a l lowed t o  
con t inue .  The Main Steam L ine  Pressure-Low Func t ion  i s  
d i r e c t l y  assumed i n  t h e  ana l ys i s  o f  t h e  pressure r e g u l a t o r  
upscale f a i l u r e  (Ref.  2).  For t h i s  event,  t h e  c l o s u r e  o f  
t h e  MSIVs ensures t h a t  t h e  RPV temperature change l i m i t  
(55'C/h) i s  n o t  reached. I n  a d d i t i o n ,  t h i s  Func t ion  
suppor ts  ac t i ons  t o  ensure t h a t  Sa fe ty  L i m i t  2.1.1.1 i s  n o t  
exceeded. (Th i s  Func t ion  c loses  t h e  MSIVs p r i o r  t o  pressure 
decreasing below 5.41 MPaG, which r e s u l t s  i n  a scram due t o  
MSIV c losure ,  thus  reducing r e a c t o r  power t o  < 25% RTP.) 

The MSL low pressure da ta  o r i g i n a t e s  i n  f o u r  t r a n s m i t t e r s  
t h a t  a re  connected t o  t h e  MSL header. The t r a n s m i t t e r s  a re  
arranged such t h a t ,  even though p h y s i c a l l y  separated f rom 
each o ther ,  each t r a n s m i t t e r  i s  ab le  t o  d e t e c t  low MSL 
pressure. The pressure t r a n s m i t t e r  s i g n a l s  a re  d i g i t i z e d  and 
t r ansm i t t ed  t o  t h e  RPS/MSIV DTMs v i a  t h e  EMS. 

Four channels o f  Main Steam L i n e  Pressure-Low Func t ion  a re  
r e q u i r e d  t o  be OPERABLE t o  ensure t h a t  no s i n g l e  ins t rument  
f a i l u r e  can prec lude  t h e  i s o l a t i o n  f u n c t i o n  o r  cause a 
spur ious i s o l a t i o n .  

The A l lowab le  Value was se lec ted  t o  be h i g h  enough t o  
prevent  excessive RPV dep ressu r i za t i on .  

The Main Steam L i n e  Pressure-Low Func t ion  i s  r e q u i r e d  t o  be 
OPERABLE i n  MODE 1 s ince  t h i s  i s  when t h e  assumed t r a n s i e n t  
can occur. The Func t ion  i s  au toma t i ca l l y  bypassed when t h e  
r e a c t o r  mode sw i t ch  i s  no t  i n  t h e  RUN p o s i t i o n .  

(cont inued)  
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APPLICABLE 20. Main Steam L ine  Flow-Hiqh 
SAFETY ANALYSIS. 
LCO, and Main Steam L ine  Flow-High i s  p rov ided  t o  d e t e c t  a  break o f  
APPLICABILITY t h e  MSL and i n i t i a t e  c l osu re  o f  t h e  MSIVs. I f  t h e  steam 
( Continued ) were a l lowed t o  con t inue  f l o w i n g  ou t  o f  t h e  break, t h e  

r e a c t o r  would depressur ize  and t h e  core  cou ld  uncover. I f  
t h e  RPV water  l e v e l  decreases t o o  f a r ,  f u e l  damage cou ld  
occur. Therefore, an i s o l a t i o n  i s  i n i t i a t e d  on h i g h  MSL 
f l o w  t o  p revent  core damage. The Main Steam L i n e  Flow-High 
Func t ion  i s  d i r e c t l y  assumed i n  t h e  ana l ys i s  o f  t h e  main 
stream l i n e  break (MSLB) acc iden t  (Ref.  1  and 2) .  The 
i s o l a t i o n  ac t i on ,  a long w i t h  t h e  scram f u n c t i o n  o f  t h e  RPS, 
ensures t h a t  t h e  f u e l  peak c l add ing  temperature remains 
below t h e  l i m i t s  o f  10 CFR 50.46 and o f f s i t e  doses do n o t  
exceed t h e  10 CFR 100 l i m i t s .  

The MSL f l o w  da ta  o r i g i n a t e s  i n  16 t r a n s m i t t e r s  t h a t  a re  
connected t o  t h e  f o u r  MSLs. The t r a n s m i t t e r s  a re  arranged 
such t h a t ,  even though p h y s i c a l l y  separated f rom each o ther ,  
a l l  f o u r  connected t o  one steam l i n e  can d e t e c t  h i g h  f l ow .  
The f l o w  t r a n s m i t t e r  s i g n a l s  a re  d i g i t i z e d  and t r a n s m i t t e d  
t o  t h e  RPS/MSIV DTMs v i a  t h e  EMS. 

Four channels pe r  Steam l i n e  o f  Main Steam L ine  Flow-High 
Func t ion  f o r  each un i so la ted  MSL are  r e q u i r e d  t o  be OPERABLE 
so t h a t  no s i n g l e  inst rument  f a i l u r e  w i l l  p rec lude  d e t e c t i n g  
a  break i n  any i n d i v i d u a l  MSL o r  cause a  spur ious  i s o l a t i o n .  

The A l lowab le  Value i s  chosen t o  ensure t h a t  o f f s i t e  dose 
l i m i t s  a re  no t  exceeded due t o  t h e  break. Th i s  Func t ion  i s  
r e q u i r e d  t o  be OPERABLE i n  MODES 1, 2, and 3  c o n s i s t e n t  w i t h  
t h e  A p p l i c a b i l i t y  f o r  LC0 3.6.1.1, "Pr imary Containment." 

21. Condenser Vacuum- Low 

The Condenser Vacuum-Low Funct ion i s  p rov ided  t o  p revent  
ove rp ressu r i za t i on  o f  t h e  main condenser i n  t h e  event  o f  a  
l o s s  o f  t h e  main condenser vacuum. Since t h e  i n t e g r i t y  o f  
t h e  condenser i s  assumed i n  o f f s i t e  dose c a l c u l a t i o n s ,  t h e  
Condenser Vacuum-Low Funct ion i s  i m p l i c i t l y  assumed t o  be 
OPERABLE and capable o f  i n i t i a t i n g  c l o s u r e  o f  t h e  MSIVs. 
The c l o s u r e  o f  t h e  MSIVs i s  i n i t i a t e d  t o  p revent  t h e  
a d d i t i o n  o f  steam t h a t  would l e a d  t o  a d d i t i o n a l  condenser 
p r e s s u r i z a t i o n  and poss ib l e  r u p t u r e  o f  t h e  diaphragm 
i n s t a l l e d  t o  p r o t e c t  t h e  t u r b i n e  exhaust hood, thereby  
p reven t i ng  a  p o t e n t i a l  r a d i a t i o n  leakage path.  

(cont inued)  
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APPLICABLE 21, Condenser Vacuum - Low (cont inued)  
SAFETY ANALYSIS, 
LCO, and Condenser vacuum pressure da ta  o r i g i n a t e s  i n  f o u r  pressure 
APPLICABILITY t r a n s m i t t e r s  t h a t  sense t h e  pressure i n  t h e  condenser. The 
( Continued ) pressure t r a n s m i t t e r  s i gna l s  a re  d i g i t i z e d  and t r a n s m i t t e d  

t o  t h e  RPS/MSIV DTMs v i a  t h e  EMS. 

Four channels o f  Condenser Vacuum-Low Func t ion  a re  r e q u i r e d  
t o  be OPERABLE t o  ensure no s i n g l e  inst rument  f a i l u r e  can 
prec lude i s o l a t i o n  o r  cause a spur ious i s o l a t i o n .  

The A l lowab le  Value i s  chosen t o  p revent  damage t o  t h e  
condenser due t o  p ressu r i za t i on ,  thereby ensur ing  i t s  
i n t e g r i t y  f o r  o f f s i t e  dose ana l ys i s .  Th is  Func t ion  i s  
r e q u i r e d  t o  be OPERABLE i n  MODE 1,  cons i s ten t  w i t h  LC0 
3.6.1.1, "Primary Containment". However, as noted i n  a 
f oo tno te  t o  Table 3.3.1.1-1, t h e  Func t ion  i s  r e q u i r e d  t o  be 
OPERABLE i n  MODES 1,  2, and 3  o n l y  when one o r  more TSVs are  
n o t  f u l l y  closed, s ince t h e  p o t e n t i a l  f o r  condenser 
ove rp ressu r i za t i on  i s  minimized. Operator c o n t r o l s  a re  
p rov ided  t o  manual ly bypass t h e  Funct ion.  Bypass i s  
au toma t i ca l l y  p r o h i b i t e d  unless a l l  TSVs are  closed, t h e  
r e a c t o r  mode sw i t ch  i s  n o t  i n  run,  and r e a c t o r  pressure i s  
low. 

22. Main Steam Tunnel Temoerature- Hiah 

Main Steam Tunnel Temperature-High i s  p rov ided  t o  d e t e c t  a 
l e a k  i n  t h e  RCPB and i s  d i ve rse  t o  t h e  Main Steam L ine  
Flow-High Funct ion.  Th i s  Func t ion  i s  capable o f  d e t e c t i n g  
a very  smal l  leak .  I f  t h e  small  l e a k  i s  a l lowed t o  con t inue  
w i t hou t  i s o l a t i o n ,  o f f s i t e  dose l i m i t s  may be reached. 
Therefore, an MSIV c l osu re  and CUW i s o l a t i o n  a re  i n i t i a t e d  
on t h i s  Funct ion t o  l i m i t  o f f s i t e  re leases.  C r e d i t  f o r  t h i s  
Func t ion  i s  no t  assumed i n  any t r a n s i e n t  o r  acc iden t  
ana lys is ,  s i nce  bounding analyses a re  performed f o r  l a r g e  
breaks such as MSLBs. However, t h e  f u n c t i o n  i s  r e t a i n e d  f o r  
t h e  o v e r a l l  redundancy and d i v e r s i t y  as r e q u i r e d  by t h e  NRC 
approved l i c e n s i n g  bas is .  

Main steam tunne l  temperature da ta  o r i g i n a t e s  i n  f o u r  
temperature t r a n s m i t t e r s  l oca ted  i n  t h e  area be ing  
monitored. The temperature s i gna l s  a re  d i g i t i z e d  and 
t r a n s m i t t e d  t o  t h e  RPS/MSIV and ESF DTMs v i a  t h e  EMS. 

(cont inued)  
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APPLICABLE 22. Main Steam Tunnel T e m ~ e r a t u r e - H i a h  (cont inued)  
SAFETY ANALYSIS, 
LCO, and Four channel d i v i s i o n s  o f  Main Steam Tunnel 
APPLICABILITY Temperature-High Funct ion a re  r e q u i r e d  t o  be OPERABLE t o  
( Continued ) ensure t h a t  no s i n g l e  inst rument  f a i l u r e  can prec lude  

i s o l a t i o n  i n i t i a t i o n  o r  cause a spur ious i s o l a t i o n .  

The Main Steam Tunnel Temperature-High A l lowab le  Value i s  
chosen t o  d e t e c t  a l e a k  equ i va len t  t o  [95] L/min. Th i s  
Func t ion  i s  r equ i red  t o  be OPERABLE i n  MODES 1, 2, and 3 
cons i s ten t  w i t h  t h e  A p p l i c a b i l i t y  f o r  LC0 3.6.1.1, "Primary 
Containment." 

23. Main Turb ine Area Temoerature-Hiah 

Main t u r b i n e  area temperature measurements a re  p rov ided  t o  
d e t e c t  a l e a k  from t h e  associated steam p i p i n g .  Th i s  
Func t ion  i s  capable o f  d e t e c t i n g  a very  smal l  l e a k  and i s  
d i ve rse  t o  t h e  Main Steam L ine  F l o w -  High Funct ion.  I f  t h e  
small  l e a k  i s  a l lowed t o  con t inue  w i t h o u t  i s o l a t i o n ,  o f f s i t e  
dose l i m i t s  may be reached. These Funct ions a re  n o t  assumed 
i n  any ABWR t r a n s i e n t  o r  acc iden t  ana l ys i s ,  s i nce  bounding 
analyses a re  performed f o r  l a r g e  breaks. 

Main t u r b i n e  area temperature da ta  o r i g i n a t e s  i n  f o u r  
temperature t r a n s m i t t e r s  t h a t  a re  a p p r o p r i a t e l y  l o c a t e d  t o  
d e t e c t  p o t e n t i a l  l eaks  i n  t h e  main steam l i n e s .  The 
temperature t r a n s m i t t e r  da ta  i s  d i g i t i z e d  and t r a n s m i t t e d  t o  
t h e  RPS/MSIV DTMs i n  each d i v i s i o n  v i a  t h e  assoc ia ted  EMS. 
Four channels o f  t h e  Main Turb ine Area Temperature-High 
Funct ion a re  requ i red  t o  be OPERABLE t o  ensure t h a t  no 
s i n g l e  inst rument  f a i l u r e  can prec lude i s o l a t i o n  i n i t i a t i o n  
o r  cause a spur ious i s o l a t i o n .  

The A l lowab le  Values a re  s e t  low enough t o  d e t e c t  a l e a k  
equ i va len t  t o  1 . 5 8 ~ 1 0 ' ~  m3/s. Th i s  Func t ion  i s  r e q u i r e d  t o  
be OPERABLE i n  MODES 1, 2, and 3 cons i s ten t  w i t h  t h e  
A p p l i c a b i l i t y  f o r  LC0 3.6.1.1, "Primary Containment." 

24a. & 24b. Reactor B u i l d i n a  Area/Fuel Handl ina Area, 
Exhaust A i r  Rad ia t ion-H iah  

High v e n t i l a t i o n  exhaust r a d i a t i o n  i s  an i n d i c a t i o n  o f  
p o s s i b l e  gross f a i l u r e  o f  t h e  f u e l  c ladd ing .  The re l ease  

(cont inued)  
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APPLICABLE 24a. & 24b. Reactor B u i l d i n q  Area/Fuel Handl ina Area, 
SAFETY ANALYSIS, Exhaust A i r  Rad ia t ion-H iah  (cont inued)  
LCO, and 
APPLICABILITY may have o r i g i n a t e d  f rom t h e  containment due t o  a break i n  
( Continued ) t h e  RCPB o r  f rom t h e  r e f u e l i n g  f l o o r  due t o  a r e f u e l i n g  

acc ident .  When Exhaust A i r  Rad ia t ion-H igh  i s  detected,  
va lves whose pene t ra t i ons  communicate w i t h  t h e  containment 
atmosphere a re  i s o l a t e d  t o  l i m i t  t h e  re l ease  o f  f i s s i o n  
products.  The SGTS i s  a l s o  au toma t i ca l l y  i n i t i a t e d  on these 
Funct ions t o  assure adequate f i s s i o n  p roduc t  removal 
capac i ty .  A d d i t i o n a l l y ,  t h i s  Func t ion  i s  assumed t o  i n i t i a t e  
i s o l a t i o n  o f  t h e  containment d u r i n g  a f u e l  hand l ing  acc iden t  
(Ref. 2 ) .  

The Exhaust A i r  Rad ia t i on  -High s i g n a l s  a re  i n i t i a t e d  f rom 
r a d i a t i o n  de tec to rs  t h a t  a re  l oca ted  on t h e  v e n t i l a t i o n  
exhaust duc ts  coming f rom t h e  moni tored areas. There a re  
f o u r  r a d i a t i o n  de tec to rs  i n  each area which a re  connected t o  
t h e  f o u r  independent PRRM d i v i s i o n s .  T r i p  s i g n a l s  f rom t h e  
PRRM d i v i s i o n s  a re  sent  t o  t h e  ESF DTMs i n  t h e  same 
d i v i s i o n .  

Four channels o f  Exhaust A i r  Radia i o n  High a re  required t o  
be OPERABLE t o  ensure t h a t  no sTnsfe inst rument  f a i l u r e  can 
prec lude t h e  i s o l a t i o n  f u n c t i o n  o; cause a spur ious  
i s o l a t i o n .  

The A l lowab le  Values a re  chosen t o  p rompt ly  d e t e c t  gross 
f a i l u r e  o f  t h e  f u e l  c l add ing  and t o  ensure o f f s i t e  doses 
remain below 10 CFR 20 and 10 CFR 100 l i m i t s .  

Th i s  f u n c t i o n  i s  r equ i red  t o  be OPERABLE i n  MODES 1, 2, & 3. 
I n  a d d i t i o n  t h e  Func t ion  i s  r equ i red  t o  be OPERABLE d u r i n g  
CORE ALTERATIONS, opera t ions  w i t h  a p o t e n t i a l  f o r  d r a i n i n g  
t h e  r e a c t o r  vessel (OPDRVs), and movement o f  i r r a d i a t e d  f u e l  
assemblies i n  t h e  containment because t h e  c a p a b i l i t y  o f  
d e t e c t i n g  r a d i a t i o n  re leases  due t o  f u e l  f a i l u r e s  (due t o  
f u e l  uncovery o r  dropped f u e l  assemblies) must be p rov ided  
t o  ensure o f f s i t e  dose l i m i t s  are n o t  exceeded. 

25. R C I C  Steam L ine  Flow-Hiah 

The R C I C  Steam L ine  Flow-High Func t ion  i s  p rov ided  t o  
d e t e c t  a break of t h e  R C I C  steam l i n e s  and i n i t i a t e  c l osu re  
o f  t h e  R C I C  steam l i n e  i s o l a t i o n  va lves .  I f  t h e  steam i s  
a l lowed t o  con t inue  f l o w i n g  ou t  o f  t h e  break, t h e  r e a c t o r  

(cont inued)  
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APPLICABLE 25. R C I C  Steam L ine  Flow-Hiqh (cont inued)  
SAFETY ANALYSIS, 
LCO, and w i l l  depressur ize  and core uncovery can occur. Therefore, 
APPLICABILITY t h e  i s o l a t i o n  i s  i n i t i a t e d  on h igh  f l o w  t o  prevent  core  
( Continued ) damage. S p e c i f i c  c r e d i t  f o r  t h i s  Func t ion  i s  n o t  assumed i n  

any ABWR acc iden t  analyses s ince  t h e  bounding ana l ys i s  i s  
performed f o r  l a r g e  breaks such as MSL breaks. However, 
these inst ruments prevent  t h e  R C I C  steam 1  i n e  break f rom 
becoming bounding . 
The R C I C  Steam L ine  Flow-High da ta  o r i g i n a t e s  i n  f o u r  
t r a n s m i t t e r s  t h a t  a re  connected t o  t h e  R C I C  steam l i n e s .  The 
t r a n s m i t t e r  s i gna l s  are d i g i t i z e d  and t r a n s m i t t e d  t o  t h e  ESF 
DTMs v i a  t h e  EMS. 

Four channels o f  t h e  R C I C  Steam L ine  Flow-High Func t ion  a re  
r e q u i r e d  t o  be OPERABLE t o  ensure t h a t  no s i n g l e  inst rument  
f a i l u r e  can prec lude i s o l a t i o n  i n i t i a t i o n  o r  cause a  
spur ious i s o l a t i o n .  

The A l l  owable Value i s  chosen t o  be low enough t o  ensure 
t h a t  t h e  t r i p  occurs t o  prevent  f u e l  damage and ma in ta ins  
t h e  MSLB event as t h e  bounding event.  Th is  Func t ion  i s  
r e q u i r e d  t o  be OPERABLE i n  MODES 1, 2, and 3  cons i s ten t  w i t h  
t h e  A p p l i c a b i l i t y  f o r  LC0 3.6.1.1, "Primary Containment." 

26. RCIC Steam Suoolv L i ne  Pressure-Low 

Low RCIC steam supply  l i n e  pressure i n d i c a t e s  t h a t  t h e  
pressure o f  t h e  steam i n  t h e  R C I C  t u r b i n e  may be t o o  low t o  
con t inue  opera t ion  o f  t h e  t u r b i n e .  T h i s  i s o l a t i o n  i s  f o r  
equipment p r o t e c t i o n  and i s  no t  assumed i n  any t r a n s i e n t  o r  
acc iden t  ana l ys i s  f o r  t h e  ABWR. However, i t  a l s o  p rov ides  a  
d i v e r s e  s i g n a l  t o  i n d i c a t e  a  p o s s i b l e  system break. These 
inst ruments a re  inc luded i n  t h e  Technical  S p e c i f i c a t i o n s  
(TS) because o f  t h e  p o t e n t i a l  f o r  r i s k  due t o  p o s s i b l e  
f a i l u r e  o f  t h e  inst ruments p reven t i ng  R C I C  i n i t i a t i o n s .  

The R C I C  Steam Supply L i ne  Pressure-Low da ta  o r i g i n a t e s  i n  
f o u r  pressure t r a n s m i t t e r s  t h a t  are connected t o  t h e  system 
steam l i n e .  The t r a n s m i t t e r  s i g n a l s  a re  d i g i t i z e d  and 
t r a n s m i t t e d  t o  t h e  ESF DTMs v i a  t h e  EMS. 

(cont inued)  
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APPLICABLE 26. R C I C  Steam Suoolv L i ne  Pressure - Loy (cont inued)  
SAFETY ANALYSIS, 
LCO. and Four channels o f  t h e  R C I C  Steam Suoolv L i ne  Pressure-  Low 
APPLICABILITY Func t ion  are r e q u i r e d  t o  be OPERABLE t o  ensure t h a t  no 
( Continued ) s i n g l e  ins t rument  f a i l u r e  can prec lude  i s o l a t i o n  i n i t i a t i o n  

o r  cause a spur ious i s o l a t i o n .  

The A l lowab le  Value i s  se lec ted  t o  be h i g h  enough t o  p revent  
damage t o  t h e  system's t u rb ines .  Th is  Func t ion  i s  r e q u i r e d  
t o  be OPERABLE i n  MODES 1, 2, and 3 c o n s i s t e n t  w i t h  t h e  
A p p l i c a b i l i t y  f o r  LC0 3.6.1.1, "Pr imary Containment." 

27. RCIC Eauioment Area Temoerature-Hiah 

R C I C  equipment area temperatures a re  p rov ided  t o  d e t e c t  a 
l e a k  f rom t h e  associated system steam p i p i n g .  Th i s  Func t ion  
i s  capable o f  d e t e c t i n g  a very  smal l  l e a k  and i s  d i v e r s e  t o  
t h e  h i g h  f l o w  Funct ion.  I f  t h e  small  l e a k  i s  a l lowed t o  
con t inue  w i t hou t  i s o l a t i o n ,  o f f s i t e  dose l i m i t s  may be 
reached. These Funct ions a re  n o t  assumed i n  any ABWR 
t r a n s i e n t  o r  acc iden t  ana lys is ,  s i nce  bounding analyses a r e  
performed f o r  l a r g e  breaks such as MSL breaks. 

R C I C  equipment area temperature da ta  o r i g i n a t e s  i n  
temperature t r a n s m i t t e r s  t h a t  are a p p r o p r i a t e l y  l oca ted  t o  
d e t e c t  p o t e n t i a l  l eaks  i n  R C I C  steam l i n e s .  The temperature 
t r a n s m i t t e r  da ta  i s  d i g i t i z e d  and t r a n s m i t t e d  t o  t h e  ESF 
DTMs v i a  t h e  EMS. 

Four channels o f  t h e  R C I C  Equi ment Area ~empera tu re-H igh  
F u n c t ~ o n  are r e q u ~ r e d  t o  be OPERABLE t o  ensure t h a t  no 
s i n g l e  inst rument  f a i l u r e  can prec lude  t h e  i s o l a t i o n  
f u n c t i o n  o r  cause a spur ious i s o l a t i o n .  

The A l lowab le  Values are se t  low enough t o  d e t e c t  a l e a k  
equ i va len t  t o  1 . 5 8 ~ 1 0 ' ~  m3/s. Th is  Func t ion  i s  r e q u i r e d  t o  
be OPERABLE i n  MODES 1, 2, and 3 cons i s ten t  w i t h  t h e  
A p p l i c a b i l i t y  f o r  LC0 3.6.1.1, "Pr imary Containment." 

28. RHR Area Temoerature - Hiqh 

RHR Area Temperature-High i s  p rov ided  t o  d e t e c t  a l e a k  from 
t h e  assoc ia ted  system steam p i p i n g  when t h e  RHR i s  i n  t h e  
shutdown c o o l i n g  mode. Th is  Func t ion  i s  capable o f  d e t e c t i n g  
a very  smal l  leak .  I f  t h e  smal l  l e a k  i s  a l lowed t o  con t inue  

(cont inued)  
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APPLICABLE 28. RHR Area Tem~era tu re -H iah  (cont inued)  
SAFETY ANALYSIS. - . . . - . . . . . . . . - . . . . 
LCO, and w i t hou t  i s o l a t i o n ,  o f f s i t e  dose l i m i t s  may be reached. 
APPLICABILITY These Funct ions are n o t  assumed i n  any ABWR t r a n s i e n t  o r  
( Continued ) acc iden t  ana lys is ,  s ince  bounding analyses a r e  performed f o r  

l a r g e  breaks such as MSLBs. 

RHR Area Temperature-High da ta  o r i g i n a t e s  i n  temperature 
t r a n s m i t t e r s  t h a t  a re  a p p r o p r i a t e l y  l o c a t e d  t o  d e t e c t  l eaks  
i n  RHR equipment. Four ins t ruments  mon i t o r  each o f  t h e  
t h r e e  RHR areas. The temperature t r a n s m i t t e r  ou tpu t s  a re  
d i g i t i z e d  and t r ansm i t t ed  t o  t h e  ESF DTMs v i a  t h e  EMS. 

Four channels o f  RHR Area Temperature-High Func t ion  a r e  
r e q u i r e d  t o  be OPERABLE t o  ensure t h a t  no s i n g l e  ins t rument  
f a i l u r e  can prec lude  i s o l a t i o n  i n i t i a t i o n  o r  cause a  
spur ious i s o l a t i o n .  

Th is  Funct ion i s  o n l y  r equ i red  t o  be OPERABLE i n  MODES 2 and 
3 s i nce  these are  t h e  modes where t h e  shutdown c o o l i n g  mode 
o f  t h e  RHR i s  used. The A l lowab le  Values are s e t  l ow  enough 
t o  d e t e c t  a  l e a k  equ i va len t  t o  95 L/min. 

29. CUW D i f f e r e n t i a l  F low-Hiqh 

The h igh  d i f f e r e n t i a l  f l o w  s i gna l  i s  p rov ided  t o  d e t e c t  a  
break i n  t h e  CUW System. Th is  w i l l  d e t e c t  l eaks  i n  t h e  CUW 
System when area temperature would n o t  p rov ide  d e t e c t i o n  
( i  .e., a  c o l d  l e g  break) .  Should t h e  r e a c t o r  coo lan t  
con t inue  t o  f l o w  ou t  o f  t h e  break, o f f s i t e  dose l i m i t s  may 
be exceeded. Therefore,  i s o l a t i o n  o f  t h e  CUW System i s  
i n i t i a t e d  when h igh  d i f f e r e n t i a l  f l o w  i s  sensed t o  p revent  
exceeding o f f s i t e  doses. Th is  Func t ion  i s  n o t  assumed i n  any 
ABWR t r a n s i e n t  o r  acc iden t  ana l ys i s ,  s ince  bounding analyses 
a re  performed f o r  l a r g e  breaks such as MSLBs. 

D i f f e r e n t i a l  mass f l o w  i s  c a l c u l a t e d  i n  t h e  DTM i n  each ESF 
d i v i s i o n  as t h e  sum o f  t h e  r e t u r n  and blowdown f l ows  
sub t rac ted  f rom t h e  suc t i on  f l ow .  I n  o rder  t o  avo id  spur ious  
t r i p s  due t o  t r a n s i e n t  f l o w  cond i t i ons ,  t h e  f l o w  mismatch 
must p e r s i s t  f o r  a  s p e c i f i e d  t ime p e r i o d  be fo re  a  t r i p  i s  
dec l  ared. 

The mass f l o w  value f o r  each o f  t h e  t h r e e  f l ows  i s  
c a l c u l a t e d  from d i f f e r e n t i a l  pressure and temperature da ta  

(cont inued)  
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APPLICABLE 29. CUW D i f f e r e n t i a l  F low-Hiah (cont inued)  
SAFETY ANALYSIS, 
LCO, and assoc ia ted  w i t h  each o f  t h e  f lows .  The da ta  f o r  t h e  
APPLICABILITY d i f f e r e n t i a l  mass f l o w  c a l c u l a t i o n  o r i a i n a t e s  i n  t h r e e  
( Cont inued ) d i f f e r e n t i a l  pressure t r a n s m i t t e r s  and- three temperature 

t r a n s m i t t e r s  i n  each d i v i s i o n  ( t o t a l  o f  12 each type) .  The 
sensors a re  arranged t o  ma in ta i n  adequate d i v i s i o n a l  
sepa ra t i on  w h i l e  p r o v i d i n g  a r e p r e s e n t a t i v e  measurement o f  
f l o w  and temperature i n  t h e  t h r e e  f l o w  paths. The 
d i f f e r e n t i a l  pressure t r a n s m i t t e r  and temperature 
t r a n s m i t t e r  da ta  i s  d i g i t i z e d  and t r a n s m i t t e d  t o  t h e  ESF 
DTMs v i a  t h e  EMS. I f  t h e  c a l c u l a t e d  f l o w  d i f f e r e n c e  i s  t o o  
l a rge ,  each DTM generates an i s o l a t i o n  s i g n a l .  

Four channels o f  t h e  CUW D i f f e r e n t i a l  F low-High Func t ion  
a re  r e q u i r e d  t o  be OPERABLE t o  ensure t h a t  no s i n g l e  
ins t rument  f a i l u r e  can p rec lude  t h e  i s o l a t i o n  f u n c t i o n  o r  
cause a spur ious  i s o l a t i o n .  Three d i f f e r e n t i a l  p ressure  
SENSOR CHANNELS and t h r e e  temperature SENSOR CHANNELS must 
be OPERABLE i n  a d i v i s i o n  i n  o rde r  f o r  t h e  Func t ion  t o  be 
OPERABLE i n  t h e  d i v i s i o n .  Therefore,  a  f a i l u r e  i n  any one o f  
t h e  s i x  sensors i n  a d i v i s i o n  w i l l  r e s u l t  i n  t h e  Func t ion  
being dec la red  inoperab le  i n  t h e  d i v i s i o n .  

The CUW D i f f e r e n t i a l  Flow - High A l lowab le  Value ensures t h a t  
t h e  break o f  t h e  CUW p i p i n g  i s  detected.  The A l lowab le  Value 
o f  t h e  pe rs i s t ence  t ime i s  se l ec ted  t o  ensure t h a t  t h e  MSLB 
o u t s i d e  containment remains t h e  l i m i t i n g  break i n  t h e  ABWR 
s a f e t y  ana l ys i s  f o r  o f f s i t e  dose c a l c u l a t i o n s .  Th i s  Func t ion  
i s  r e q u i r e d  t o  be OPERABLE i n  MODES 1, 2, and 3 c o n s i s t e n t  
w i t h  t h e  A p p l i c a b i l i t y  f o r  LC0 3.6 .1 .1 ,  "Pr imary 
Containment." 

30. 31. & 32. CUW Area Temoeratures-Hiah 

Ambient and D i f f e r e n t i a l  CUW Area Temperature -H igh  
Funct ions are p rov ided  t o  de tec t  l eaks  i n  t h e  CUW System. 
These Funct ions a re  capable o f  d e t e c t i n g  very  smal l  l eaks  
and - f o r  t h e  ho t  p o r t i o n s  o f  t h e  CUW system - a re  d i v e r s e  
t o  t h e  h i gh  d i f f e r e n t i a l  f l o w  i ns t r umen ta t i on .  I f  t h e  smal l  
l e a k  con t inues  w i t hou t  i s o l a t i o n ,  o f f s i t e  dose 1 i m i t s  may be 
reached. C r e d i t  f o r  these Func t ions  i s  n o t  taken  i n  any 
t r a n s i e n t  o r  acc iden t  ana l ys i s  f o r  t h e  ABWR, s i nce  bounding 
analyses a re  performed f o r  l a r g e  breaks such as MSLBs. 
However, t h e  f u n c t i o n  i s  r e t a i n e d  f o r  t h e  o v e r a l l  redundancy 

(cont inued)  
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APPLICABLE 30. 31. & 32. CUW Area Temoeratures-Hiah (cont inued) 
SAFETY ANALYSIS, 
LCO, and and d i v e r s i t y  as requ i red  by t h e  NRC approved l i c e n s i n g  
APPLICABILITY basis.  
( Continued ) 

CUW area temperature da ta  o r i g i n a t e s  i n  temperature elements 
t h a t  a re  l o c a t e d  i n  t h e  room t h a t  i s  be ing  monitored. There 
are  twe lve  temperature t r a n s m i t t e r s  t h a t  p rov ide  i n p u t  t o  
t h e  CUW Area Temperature-High Funct ions ( f o u r  p e r  area) .  
The temperature da ta  i s  d i g i t i z e d  and t r a n s m i t t e d  t o  t h e  
DTMs v i a  t h e  EMS. Four channels are r e q u i r e d  t o  be OPERABLE 
t o  ensure t h a t  no s i n g l e  ins t rument  f a i l u r e  can prec lude 
i s o l a t i o n  i n i t i a t i o n  o r  cause a  spur ious i s o l a t i o n .  

The CUW Area Temperature-High A l lowab le  Value? I r e  s e t  low 
enough t o  de tec t  a  l e a k  equ i va len t  t o  1 . 5 8 ~ 1 0 -  m / s .  Th i s  
Func t ion  i s  requ i red  t o  be OPERABLE i n  MODES 1, 2, and 3  
cons i s ten t  w i t h  t h e  A p p l i c a b i l i t y  f o r  LC0 3.6.1.1, "Primary 
Containment". 

33. Cont ro l  B u i l d i n q  Basement Eauioment Cub ic le  Water 
beve l  - Hiqh 

The Cont ro l  B u i l d i n g  RCW/RSW heat  exchanger room water  l e v e l  
i ns t rumen ta t i on  i s  p rov ided t o  p revent  p o t e n t i a l  f l o o d i n g  o f  
t h e  Cont ro l  B u i l d i n g  due t o  breaks i n  t h e  Reactor Serv ice  
Water System (RSW) p i p i n g  i n  t h e  Cont ro l  B u i l d i n g .  F lood 
p r o t e c t i o n  i s  accomplished by automatic c l osu re  o f  c e r t a i n  
RSW valves and t r i p p i n g  o f  RSW pumps. These water  l e v e l  
da ta  o r i g i n a t e  i n  water l e v e l  sensing elements t h a t  a re  
l o c a t e d  i n  t h e  heat exchanger rooms t h a t  a re  be ing  
moni tored.  There are  f o u r  water l e v e l  t r a n s m i t t e r s  t h a t  
p rov ide  i n p u t  t o  t h e  RCW/RSW Heat Exchanger Room Water 
Level-High Funct ion per  RCW/RSW d i v i s i o n .  The water  l e v e l  
da ta  i s  d i g i t i z e d  and t r a n s m i t t e d  t o  t h e  DTMs v i a  t h e  EMS. 
Four channels a re  requ i red  t o  be OPERABLE pe r  RCW/RSW 
d i v i s i o n  t o  ensure t h a t  no s i n g l e  ins t rument  f a i l u r e  can 
prec lude p r o t e c t i v e  a c t i o n  i n i t i a t i o n  o r  cause a  p r o t e c t i v e  
a c t i o n  i n i t i a t i o n .  F igure  B 3.3.1.1-2 i l l u s t r a t e s  t h e  
arrangement o f  l e v e l  sensor i npu ts  t o  SSLC. 

The RCW/RSW Heat Exchanger Room Water Level -High A l lowab le  
Values are  se t  low enough t o  de tec t  a  break o f  t h e  RSW 
p i p i n g .  Th is  Func t ion  i s  requ i red  t o  be OPERABLE whenever 
t h e  RSW pumps are  r e q u i r e d  t o  be OPERABLE o r  i n  opera t ion .  

(cont inued) 
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ACTIONS A Note has been prov ided  t o  mod i fy  t h e  ACTIONS r e l a t e d  t o  
SSLC i ns t rumen ta t i on  channels. Sec t ion  1.3, Complet ion 
Times, s p e c i f i e s  t h a t  once a  Cond i t i on  has been entered, 
subsequent t r a i n s ,  subsystems, components, o r  v a r i a b l e s  
expressed i n  t h e  Condi t ion,  d iscovered t o  be inoperab le  o r  
n o t  w i t h i n  l i m i t s ,  w i l l  n o t  r e s u l t  i n  separate e n t r y  i n t o  
t h e  Cond i t ion .  Sec t ion  1.3 a l s o  s p e c i f i e s  t h a t  Required 
Ac t ions  o f  t h e  Cond i t ion  con t inue  t o  apply  f o r  each 
a d d i t i o n a l  f a i l u r e ,  w i t h  Completion Times based on i n i t i a l  
e n t r y  i n t o  t h e  Cond i t ion .  However, t h e  Required Ac t ions  f o r  
inoperab le  SSLC i ns t rumen ta t i on  p rov ide  app rop r i a te  
compensatory measures f o r  m u l t i p l e  inoperab le  channels. As 
such, a  Note has been prov ided  t h a t  a l lows separate 
Cond i t ion  e n t r y  f o r  each inoperab le  SSLC i ns t rumen ta t i on  
channel.  

Note t h a t  some o f  t h e  cond i t i ons  have p l a c i n g  a  channel i n  
t r i p  as an a l l owab le  ac t i on .  Th is  causes t h e  i n i t i a t i o n  
l o g i c  t o  become 1  ou t  o f  3  which p rov ides  adequate p l a n t  
p r o t e c t i o n  bu t  increases t h e  v u l n e r a b i l i t y  t o  spur ious  
i n i t i a t i o n s .  Th is  a c t i o n  should be used w i t h  cau t i on  on 
Funct ions t h a t  i n i t i a t e  SLC (3 and 7 )  because a  spur ious  SLC 
a c t u a t i o n  cou ld  cause a  de lay  i n  p l a n t  r e s t a r t .  

A.1. A.2.1.1. A.2.1.2. A.2.2.1 and A.2.2.2 

A  SENSOR CHANNEL i s  considered t o  be OPERABLE when a l l  
components o r  devices requ i red  t o  p rov ide  t h e  r e s u l t s  o f  a  
t r i p  c a l c u l a t i o n  t o  t h e  LOGIC CHANNELS t h a t  use t h e  da ta  
from t h e  channel are OPERABLE. I f  any LOGIC CHANNEL t h a t  
uses t h e  t r i p  da ta  from a  SENSOR CHANNEL does n o t  r ece i ve  
v a l i d  da ta  then  t h e  channel i s  considered t o  be inoperab le .  

Since each Funct ion has f o u r  SENSOR CHANNELS, a f a i l u r e  i n  
one SENSOR CHANNEL w i l l  cause t h e  i n i t i a t i o n  l o g i c  t o  become 
1/3 o r  2/3 depending on t h e  na tu re  o f  t h e  f a i l u r e  ( i . e  
f a i l u r e  which causes a  channel t r i p  vs. a  f a i l u r e  which does 
n o t  cause a  channel t r i p ) .  Therefore,  an a d d i t i o n a l  s i n g l e  
f a i l u r e  w i l l  n o t  r e s u l t  i n  l o s s  o f  p r o t e c t i o n  b u t  cou ld  
cause a  spur ious i n i t i a t i o n  o f  a  p r o t e c t i v e  a c t i o n  f o r  
a d d i t i o n a l  f a i l u r e s  t h a t  r e s u l t  i n  a  t r i p p e d  c o n d i t i o n .  

Ac t i on  A . l  f o r ces  a  t r i p  c o n d i t i o n  i n  t h e  i nope rab le  SENSOR 
CHANNEL which causes t h e  i n i t i a t i o n  l o g i c  t o  become 1/3 f o r  

(cont inued)  
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I ACTIONS A.1, A.2.1.1, A.2.1.2. A.2.2.1 and A.2.2.2 (cont inued)  
( Continued ) 

t h e  s p e c i f i c  Funct ions t h a t  a re  p laced i n  t r i p .  I n  t h i s  
c o n d i t i o n  a  s i n g l e  f a i l u r e  w i l l  n o t  r e s u l t  i n  l o s s  o f  
p r o t e c t i o n .  Th is  Ac t i on  i s  a p p l i c a b l e  when more than  one 
Funct ion has a  s i n g l e  inoperab le  SENSOR CHANNEL w i t h o u t  
regard  t o  t h e  d i v i s i o n s  con ta in i ng  t h e  f a i l e d  channels. I n  
t h i s  c o n d i t i o n ,  t h e  a v a i l a b i l  i t y  o f  t h e  Func t ion  t o  p rov ide  
a  p l a n t  p r o t e c t i v e  a c t i o n  i s  a t  l e a s t  equ i va len t  t o  t h e  2/4 
t r i p  l o g i c .  Since p l a n t  p r o t e c t i o n  c a p a b i l i t y  i s  w i t h i n  t h e  
design bas i s  no f u r t h e r  a c t i o n  i s  r e q u i r e d  when t h e  
inoperab le  SENSOR CHANNEL i s  p laced i n  t r i p .  

Ac t i on  A.2.1.1 bypasses a l l  SENSOR CHANNELS, except t h e  NMS, 
i n  t h e  d i v i s i o n  con ta in i ng  t h e  inoperab le  SENSOR CHANNEL. 
Th is  causes t h e  l o g i c  f o r  a l l  Funct ions i n  t h e  a f f e c t e d  
d i v i s i o n  t o  become 2/3 so a  s i n g l e  f a i l u r e  w i l l  n o t  r e s u l t  
i n  l o s s  o f  p r o t e c t i o n  o r  cause a  spur ious  i n i t i a t i o n .  
However, t h e  degree o f  redundancy i s  reduced. As i n d i c a t e d  
by a  no te  i n  t h e  LCO, t h i s  a c t i o n  i s  n o t  a p p l i c a b l e  t o  t h e  
NMS Funct ions.  Th is  a c t i o n  may be implemented f o r  s i n g l e  
SENSOR CHANNEL f a i l u r e s  i n  m u l t i p l e  Funct ions o n l y  when a l l  
f a i l u r e s  a re  i n  t h e  same d i v i s i o n .  

Ac t i on  A.2.1.2 i s  s i m i l a r  t o  Ac t i on  A.2.1.1 b u t  app l i es  on l y  
t o  t h e  NMS Funct ions as i n d i c a t e d  by a  no te  i n  t h e  LCO. The 
NMS t r i p  l o g i c  i n  a l l  NMS d i v i s i o n s  then  becomes 2/3 and 
remains as 2/4 i n  t h e  SSLC. I n  t h i s  c o n d i t i o n  a  s i n g l e  
f a i l u r e  w i l l  n o t  r e s u l t  i n  l o s s  o f  p r o t e c t i o n  o r  cause a  
spur ious i n i t i a t i o n .  

The APRM p o r t i o n  o f  t h e  NMS i s  bypassed o r  t r i p p e d  on a  
d i v i s i o n  bas is .  The SRNM, however, i s  bypassed o r  t r i p p e d  
by t r i p p i n g  o r  bypassing t h e  i n d i v i d u a l  SENSOR CHANNELS. 
Bypass must be accomplished us ing  t h e  t h r e e  SRNM bypass 
swi tches as descr ibed i n  83.3.2.1, "SRNM Ins t rumen ta t i on " .  
Th is  arrangement a l so  prevents bypassing a l l  D i v i s i o n  I 1  
sensors; t he re fo re ,  f a i l u r e  o f  a l l  D i v i s i o n  I 1  sensors 
r e q u i r e s  t a k i n g  t h e  t r i p  ac t i on .  For t h e  SRNM, any 
inoperab le  SENSOR CHANNEL must be bypassed even i f  t h e  
assoc ia ted  SSLC SRNM d i v i s i o n  remains OPERABLE. The 
requi rement  f o r  t h e  i n d i v i d u a l  SRNM channel bypass i s  
c o n t r o l l e d  by LC0 3.3.2.1, "SRNM Ins t rumen ta t i on " .  

The Completion Time o f  s i x  hours f o r  implementing Ac t ions  
A . l ,  A.2.1.1, and A.2.1.2 i s  based on p r o v i d i n g  s u f f i c i e n t  

(con t inued)  
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t ime  f o r  t h e  opera to r  t o  determine which o f  t h e  a c t i o n s  i s  
appropr ia te .  The Completion Time i s  acceptable because t h e  
p r o b a b i l i t y  o f  an event r e q u i r i n g  t h e  Func t ion  coupled w i t h  
a  f a i l u r e  i n  another  SENSOR CHANNEL o f  t h e  same Func t ion  
o c c u r r i n g  w i t h i n  t h a t  t ime p e r i o d  i s  low. 

Ac t i on  A.2.2.1 r e s t o r e s  a l l  r e q u i r e d  SENSOR CHANNELS f o r  t h e  
Func t ion  t o  t h e  OPERABLE s t a t u s  f o l l o w i n g  complet ion o f  
Ac t i on  A.2.1.1 o r  A.2.1.2. Ac t i on  A.2.2.2 p rov ides  an 
a l t e r n a t e  t o  A.2.2.1. Both o f  these Ac t ions  p lace  t h e  SSLC 
w i t h i n  t h e  SSLC a v a i l a b i l i t y  design bas is .  Implementing 
Ac t ions  A.2.1.1 o r  A.2.1.2 p rov ides  conf idence t h a t  p l a n t  
p r o t e c t i o n  i s  mainta ined g iven  an a d d i t i o n a l  s i n g l e  f a i l u r e  
and t h e  SSLC s e l f - t e s t s  w i l l  d e t e c t  most f a i l u r e s ,  so 
ope ra t i on  i n  t h i s  c o n d i t i o n  f o r  30 days i s  acceptable.  A lso,  
t h e  PRA ana l ys i s  has shown t h a t  t h e  change i n  core  damage 
frequency i s  n e g l i g i b l e  w i t h  t h r e e  i ns tead  o f  f o u r  OPERABLE 
d i v i s i o n s  o f  sensors. 

Note 1  f o r  Ac t i on  A.2.2.2 r e q u i r e s  t h a t  t h e  bypass 
implemented pe r  Ac t i on  A.2.1.1 o r  A.2.1.2 be removed a f t e r  
implementing Ac t i on  A.2.2.2. Th i s  i s  necessary t o  r e s t o r e  
t h e  SSLC t o  w i t h i n  i t s  a v a i l a b i l i t y  design bas is .  Note 2  i s  
inc luded t o  pe rm i t  a  d i v i s i o n  o f  sensors o r  NMS d i v i s i o n  
bypass f o r  a  l i m i t e d  p e r i o d  t o  pe rm i t  r e p a i r s .  Note 3  i s  
i nc l uded  t o  pe rm i t  p l a c i n g  a  d i v i s i o n  i n  d i v i s i o n  o f  sensors 
bypass even i f  t h e  d i v i s i o n  con ta ins  SENSOR CHANNELS t h a t  
were t r i p p e d  due t o  p rev ious  e n t r i e s  i n t o  t h e  c o n d i t i o n .  
P lac ing  a  d i v i s i o n  i n  d i v i s i o n  o f  sensor bypass masks any 
SENSOR CHANNEL manual t r i p s  i n  t h e  d i v i s i o n .  Th i s  
c o n f i g u r a t i o n  i s  acceptable f o r  t h e  p e r i o d  o f  t ime t h a t  a  
d i v i s i o n  o f  sensor bypass i s  pe rm i t t ed  under o t h e r  ac t i ons  
o f  Cond i t ion  A. 

B.1, 8.2.1, 8.2.2 and 8 . 3  

Cond i t i on  B  occurs when two SENSOR CHANNELS f o r  t h e  same 
Funct ion become inoperab le .  I n  t h i s  c o n d i t i o n  t h e  
i n i t i a t i o n  l o g i c  cou ld  be 2/2 so a  s i n g l e  f a i l u r e  would 
cause l o s s  o f  i n i t i a t i o n  f rom t h e  Funct ion.  

P lac ing  one o f  t h e  f a i l e d  SENSOR CHANNELS i n  t r i p  (Ac t i on  
B . l )  causes t h e  t r i p  l o g i c  t o  become 1/2 so a  f a i l u r e  i n  an 

(cont inued)  
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a d d i t i o n a l  SENSOR CHANNEL f o r  t h e  f u n c t i o n  w i l l  n o t  p revent  
i n i t i a t i o n  o f  a  p r o t e c t i v e  a c t i o n  f rom t h e  Func t ion .  The 
t h r e e  hour Complet ion t ime  f o r  t h i s  A c t i o n  p rov ides  
s u f f i c i e n t  t ime  f o r  t h e  ope ra to r  t o  implement t h e  Ac t i on .  
Opera t ion  f o r  t h i s  amount o f  t ime  does n o t  c o n t r i b u t e  
s i g n i f i c a n t l y  t o  p l a n t  r i s k  because t h e  p r o b a b i l i t y  o f  an 
event  r e q u i r i n g  t h e  Funct ion,  coupled w i t h  an undetected 
F a i l u r e  i n  one o f  t h e  remain ing channels f o r  t h e  Funct ion,  
w i t h i n  t h e  t ime  p e r i o d  i s  q u i t e  low. 

A c t i o n  8.2.1 r e q u i r e s  p l a c i n g  t h e  d i v i s i o n  c o n t a i n i n g  t h e  
second f a i l e d  SENSOR CHANNEL i n  d i v i s i o n  o f  sensors bypass 
f o r  those Funct ions g i ven  i n  t h e  LC0 note.  A c t i o n  8.2.2 
r e q u i r e s  a  s i m i l a r  a c t i o n  f o r  inoperab le  NMS channels. 
Per forming these a c t i o n s  w i l l  p revent  a  change i n  s t a t u s  o f  
t h e  inoperab le  channel f rom causing a  spur ious  i n i t i a t i o n  o f  
a  p r o t e c t i v e  ac t i on .  A  Complet ion Time o f  6 hours i s  
pe rm i t t ed  f o r  these ac t i ons .  The p r o b a b i l i t y  o f  t h e  f a i l e d  
channel causing a  spur ious i n i t i a t i o n  d u r i n g  t h i s  t ime  
p e r i o d  i s  q u i t e  low.  

A c t i o n  8.3 r e s t o r e s  a t  l e a s t  one o f  t h e  f a i l e d  channels t o  
OPERABLE s ta tus .  A  Complet ion Time o f  30 days i s  pe rm i t t ed  
f o r  t h i s  Ac t ion .  The Complet ion Time i s  based on t h e  low 
p r o b a b i l i t y  o f  an undetected f a i l u r e  i n  bo th  o f  t h e  OPERABLE 
channels f o r  t h e  Func t ion  o c c u r r i n g  i n  t h a t  t ime  pe r i od .  The 
s e l f - t e s t  f ea tu res  o f  t h e  SSLC, NMS, and EMS p rov ide  a  h i g h  
degree o f  conf idence t h a t  no undetected f a i l u r e s  w i l l  occur  
i n  t h e  a l l owab le  Complet ion Time. 

C . l  and C.2 

Th i s  Cond i t i on  app l i es  when t h r e e  SENSOR CHANNELS f o r  t h e  
same Func t ion  become inoperable.  Th i s  Cond i t i on  represents  
a  case where automat ic  p r o t e c t i v e  a c t i o n  f rom a  Func t ion  i s  
1/1 (one o f  t h e  channels f a i l s  i n  a  t r i p p e d  s t a t e )  o r  i s  
comple te ly  unava i lab le .  

A c t i o n  C . l  causes t h e  i n i t i a t i o n  l o g i c  t o  become 1/1 so a  
p r o t e c t i v e  A c t i o n  f rom t h e  Func t ion  i s  s t i l l  a v a i l a b l e  bu t  
t h e  s i n g l e  f a i l u r e  c r i t e r i a  f o r  automat ic  a c t u a t i o n  i s  n o t  
met. However, o the r  d i v e r s e  t r i p  parameters a re  a v a i l a b l e ,  
i n c l u d i n g  manual i n i t i a t i o n .  

(con t inued)  
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A c t i o n  C.2 causes r e s t o r a t i o n  o f  a  second channel f o r  t h e  
Func t ion  so t h e  i n i t i a t i o n  l o g i c  becomes 1/2 and p l a n t  
p r o t e c t i o n  i s  mainta ined f o r  a s i n g l e  a d d i t i o n a l  f a i l u r e .  
The s i x  hour Complet ion Time f o r  C.2 p rov ides  a reasonable 
amount o f  t ime  t o  e f f e c t  r e p a i r s  on a t  l e a s t  one o f  t h e  
inoperab le  channels and avo id  t h e  r i s k s  assoc ia ted  w i t h  
p l a n t  shutdown. 

0.1 and 0.2 

Th i s  Cond i t i on  a p p l i e s  when a l l  o f  t h e  SENSOR CHANNELS f o r  
t h e  same Func t ion  become inoperab le .  Th i s  Cond i t i on  
represents  a case where automat ic  p r o t e c t i v e  a c t i o n  f rom a 
Func t ion  i s  comple te ly  unava i l ab le .  However, o t h e r  d i v e r s e  
t r i p  parameters a re  ava i l ab le ,  i n c l u d i n g  manual i n i t i a t i o n .  

Al though A c t i o n  0.1 does n o t  r e s t o r e  t h e  i n i t i a t i o n  
c a p a b i l i t y  f rom t h e  Func t ion  i t  i s  r e q u i r e d  so t h a t  t h e  
l o g i c  w i l l  become 1/1 when A c t i o n  0.2 i s  completed. 

A c t i o n  0.2 causes r e s t o r a t i o n  o f  a t  l e a s t  one channel f o r  
t h e  Func t ion  which causes t h e  i n i t i a t i o n  l o g i c  t o  become 1/1 
so p r o t e c t i v e  a c t i o n  f o r  t h e  Func t ion  i s  r es to red .  The one 
hour Complet ion Time f o r  0.2 p rov ides  some amount o f  t ime  t o  
e f f e c t  r e p a i r s  on a t  l e a s t  one o f  t h e  inoperab le  channels 
and avo id  t h e  r i s k s  assoc ia ted  w i t h  p l a n t  shutdown. P l a n t  
ope ra t i on  i n  t h i s  c o n d i t i o n  f o r  t h e  s p e c i f i e d  t ime  does n o t  
c o n t r i b u t e  s i g n i f i c a n t l y  t o  p l a n t  r i s k  because t h e  
p r o b a b i l i t y  o f  an event r e q u i r i n g  t h e  Func t ion  w i t h i n  t h e  
Complet ion Time i s  low. 

Required A c t i o n  E . l  d i r e c t s  e n t r y  i n t o  t h e  app rop r i a te  
Cond i t i on  re fe renced i n  Table 3.3.1.1-1 i f  t h e  Required 
A c t i o n  and assoc ia ted  Complet ion Times o f  Cond i t ions  A, B, 
C, o r  D a re  n o t  met. The a p p l i c a b l e  Cond i t i on  s p e c i f i e d  i n  
t h e  Table i s  Func t ion  and MODE o r  o t h e r  s p e c i f i e d  c o n d i t i o n  
dependent and may change as t h e  Required A c t i o n  o f  a  
p rev ious  Cond i t i on  i s  completed. Each t ime  t h e  e n t r y  
c o n d i t i o n  i s  met, Cond i t ion  E w i l l  be en te red  f o r  t h a t  

(cont inued)  
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channe l / d i v i s i on  and prov ides  f o r  t r a n s f e r  t o  t h e  
app rop r i a te  subsequent Cond i t ion .  

F.1. G.1, H . l  and J.1 

I f  t h e  Required Ac t i on  f o r  Cond i t ions  A, B, C, o r  D a r e  n o t  
met w i t h i n  t h e  s p e c i f i e d  Completion Times, t h e  p l a n t  must be 
p laced i n  a MODE o r  o t h e r  s p e c i f i e d  c o n d i t i o n  i n  which t h e  
LC0 does n o t  apply .  The Completion Times are  reasonable, 
based on ope ra t i ng  experience, t o  reach t h e  s p e c i f i e d  
c o n d i t i o n  f rom f u l l  power c o n d i t i o n s  i n  an o r d e r l y  manner 
and w i t h o u t  cha l l eng ing  p l a n t  systems. I n  a d d i t i o n ,  t h e  
Completion Time o f  Required Ac t i on  F . l  i s  c o n s i s t e n t  w i t h  
t h e  Completion Time prov ided  i n  LC0 3.2.2, "MINIMUM CRITICAL 
POWER RATIO (MCPR) . " 

I f  t h e  Required Ac t i on  f o r  Cond i t ions  A, B, C, o r  D a r e  n o t  
met w i t h i n  t h e  s p e c i f i e d  Completion Times, t h e  p l a n t  must be 
p laced i n  a c o n d i t i o n  i n  which t h e  LC0 does n o t  apply. Th is  
i s  done by immediately i n i t i a t i n g  a c t i o n  t o  i n s e r t  a l l  
i n s e r t a b l e  c o n t r o l  rods i n  core c e l l s  c o n t a i n i n g  one o r  more 
f u e l  assemblies. Cont ro l  rods i n  core  c e l l s  c o n t a i n i n g  no 
f u e l  assemblies do n o t  a f f e c t  t h e  r e a c t i v i t y  o f  t h e  core  and 
are, t he re fo re ,  n o t  r e q u i r e d  t o  be i nse r ted .  A c t i o n  must 
con t inue  u n t i l  a l l  i n s e r t a b l e  c o n t r o l  rods i n  core  c e l l s  
con ta in i ng  one o r  more f u e l  assemblies a re  f u l l y  i n s e r t e d .  

Th is  Ac t i on  app l i es  when t h e  Required Ac t i ons  and assoc ia ted  
Completion Times f o r  Cond i t ions  A, B, C, o r  D a r e  n o t  met 
f o r  Funct ions used t o  i s o l a t e  s p e c i f i c  f l o w  paths. 

I f  t h e  Funct ion i s  n o t  r es to red  t o  OPERABLE s t a t u s  o r  p laced 
i n  t r i p  w i t h i n  t h e  a l lowed Completion Time, p l a n t  ope ra t i on  
may con t inue  i f  t h e  a f f e c t e d  p e n e t r a t i o n  f l o w  pa th (s )  i s  
i s o l a t e d .  I s o l a t i n g  t h e  a f f e c t e d  p e n e t r a t i o n  f l o w  pa th(s )  
accomplishes t h e  s a f e t y  a c t i o n  o f  t h e  inoperab le  f u n c t i o n .  

(cont inued)  
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p o r t i o n  o f  t h e  system i n  t h e  assoc ia ted  room mon i to red  by 
t h e  inoperab le  Funct ion.  

The Completion Time i s  acceptable because i t  min imizes r i s k  
w h i l e  a l l o w i n g  s u f f i c i e n t  t ime f o r  p l a n t  ope ra t i ons  
personnel t o  i s o l a t e  t h e  a f f e c t e d  p e n e t r a t i o n  f l o w  pa th(s )  . 

L.1. L.2.1, L . 2 . 2 .  and L.2.3 

Th i s  A c t i o n  app l i es  when t h e  Required Ac t ions  o f  Cond i t ions  
A, 0,  C, o r  D are n o t  met w i t h i n  t h e  s p e c i f i e d  Complet ion 
Times f o r  those i s o l a t i o n  Funct ions t h a t  have t h e  c o n d i t i o n s  
o f  a p p l i c a b i l i t y  g i ven  i n  foo tno tes  ( f )  o r  (g)  o f  Table 
3.3.1.1-1. 

I f  t h e  Func t ion  i s  n o t  r es to red  t o  OPERABLE s t a t u s  o r  p laced 
i n  t r i p  w i t h i n  t h e  a l lowed Completion Time, t h e  assoc ia ted  
p e n e t r a t i o n  f l o w  pa th(s )  may be i s o l a t e d  (Required 
Ac t i on  L . l ) .  I s o l a t i n g  t he  a f f e c t e d  p e n e t r a t i o n  f l o w  
pa th(s )  accomplishes t h e  s a f e t y  a c t i o n  o f  t h e  inoperab le  
Funct ion.  

A l t e r n a t e l y ,  t h e  p l a n t  must be p laced i n  a c o n d i t i o n  i n  
which t h e  LC0 does n o t  apply .  I f  app l i cab le ,  CORE 
ALTERATIONS and movement o f  i r r a d i a t e d  f u e l  assemblies must 
be immediate ly  suspended. Suspension o f  these a c t i v i t i e s  
s h a l l  n o t  p rec lude  complet ion o f  movement o f  a  component t o  
a sa fe  c o n d i t i o n .  Also, i f  app l i cab le ,  a c t i o n  must be 
immediately i n i t i a t e d  t o  suspend OPDRVs t o  min imize t h e  
p r o b a b i l i t y  o f  a  vessel d r a i n  down and subsequent p o t e n t i a l  
f o r  f i s s i o n  p roduc t ion  re lease .  Ac t ions  must con t inue  u n t i l  
OPDRVs are  suspended. 

As noted, Ac t i on  L.2.2 app l i es  o n l y  t o  Func t ion  24 s i nce  
t h i s  i s  t h e  o n l y  f u n c t i o n  r e q u i r e d  w h i l e  moving f u e l  
assemblies i n  t h e  containment. 

Th is  Required Ac t i on  i s  in tended t o  ensure t h a t  app rop r i a te  
ac t i ons  are taken i f  mu1 t i p l e ,  inoperable,  u n t r i p p e d  SENSOR 
CHANNELS f o r  t h e  same Func t ion  r e s u l t s  i n  a complete l o s s  o f  

(cont inued)  
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automat ic  t r a n s f e r  o f  t h e  s u c t i o n  f rom t h e  condensate 
s to rage t ank  t o  suppression pool  f o r  t h e  HPCF and R C I C .  
Automatic t r a n s f e r  c a p a b i l i t y  i s  considered t o  be l o s t  i f  
t h e  Required Ac t ions  app l i cab le  t o  Funct ions 17 and 18 are  
n o t  met w i t h i n  t h e  a l lowab le  Completion Time f o r  Cond i t ions  
A, B, C ,  o r  D. 

As noted, t h e  Required A c t i o n  i s  o n l y  a p p l i c a b l e  i f  t h e  HPCF 
o r  R C I C  pump s u c t i o n  i s  no t  a l i gned  t o  t h e  suppression pool ,  
s ince,  i f  al igned,  t h e  Required Ac t i on  i s  a l ready  performed. 

I f  t h e  inoperab le  channel cannot be r e s t o r e d  t o  OPERABLE 
s t a t u s  w i t h i n  t h e  a l l owab le  ou t  o f  s e r v i c e  t ime  i n  Ac t ions  
A, B, C o r  D, t h e  suc t i on  source must be a l i gned  t o  t h e  
suppression pool  which per forms t h e  in tended f u n c t i o n  o f  t h e  
channel ( s h i f t i n g  t h e  s u c t i o n  source t o  t h e  suppression 
poo l ) .  The Completion Time prov ides  s u f f i c i e n t  t ime  t o  
per fo rm t h e  ope ra t i on  which w i l l  a l l o w  ope ra t i on  t o  
con t inue .  Measures must be taken t o  ensure t h a t  t h e  HPCF 
and R C I C  System p i p i n g  remains f i l l e d  w i t h  water  w h i l e  t h e  
s u c t i o n  i s  a l i gned  t o  t h e  suppression poo l .  

Required Ac t i on  N. 1  i s  in tended t o  ensure t h a t  app rop r i a te  
ac t i ons  a re  taken f o r  m u l t i p l e  f a i l u r e s  i n  devices t h a t  
a f f e c t  one o r  more o f  t he  a v a i l a b l e  ECCS systems. The 
a f f e c t e d  Funct ions a re  those Funct ions t h a t  e f f e c t  e i t h e r  
t h e  low pressures systems o n l y  o r  t h e  h i g h  pressure systems 
on l y .  The inoperab le  SENSOR CHANNELS f o r  t h e  Funct ions 
covered by t h i s  a c t i o n  may r e s u l t  i n  l o s s  o f  automat ic  
i n i t i a t i o n  c a p a b i l i t y  f o r  t h e  assoc ia ted  f ea tu re (s ) .  I n  t h i s  
s i t u a t i o n ,  t h e  f ea tu re (s )  associated w i t h  t h e  inoperab le  
channels must be dec la red  inoperab le  w i t h i n  1  hour. The 
Completion Time i s  based on p r o v i d i n g  a reasonable amount o f  
t ime  t o  e s t a b l i s h  which f ea tu res  are assoc ia ted  w i t h  t h e  
inoperab le  Funct ion.  

Dec la r i ng  t h e  supported f ea tu res  inoperab le  w i l l  cause e n t r y  
i n t o  t h e  LC0 t h a t  i s  app rop r i a te  f o r  t h e  inoperab le  Feature 
and s u i t a b l e  compensatory measurements taken. 

(cont inued)  
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BASES 

ACTIONS QLl 
( Continued ) 

I f  Required Ac t i on  M i s  n o t  completed w i t h i n  i t s  s p e c i f i e d  
Completion Time, t h e  associated f ea tu re (s )  may be incapable 
o f  per fo rming  t h e  in tended f u n c t i o n  so t h e  supported 
f ea tu re (s )  associated w i t h  t h e  inoperab le  u n t r i p p e d  channels 
must be dec la red  inoperab le  immediately.  

P.1. P.2. R.1. and R.2 

These Ac t ions  apply  when t h e  Required Ac t i ons  o f  Cond i t ions  
A, B, C, o r  D  are  n o t  met w i t h i n  t h e  s p e c i f i e d  Complet ion 
Times f o r  ECCS i n i t i a t i o n  Funct ions t h a t  a re  used by a l l  
ECCS systems and when t h e  Required A c t i o n  o f  Cond i t i on  K i s  
n o t  met w i t h i n  t h e  s p e c i f i e d  Completion Time. 

I f  t h e  s p e c i f i e d  number o f  OPERABLE channel s / d i v i s i o n s  a r e  
n o t  r es to red  t o  OPERABLE s t a t u s  w i t h i n  t h e  a l lowed 
Completion Time, t h e  p l a n t  must be p laced i n  a  MODE o r  o t h e r  
s p e c i f i e d  c o n d i t i o n  where t h e  LC0 does n o t  apply. Th i s  i s  
done by p l a c i n g  t h e  p l a n t  i n  a t  l e a s t  MODE 3  w i t h i n  12 hours 
and i n  MODE 4 w i t h i n  36 hours. The Complet ion Times are  
reasonable, based on ope ra t i ng  experience, t o  reach  t h e  
r e q u i r e d  p l a n t  cond i t i ons  from f u l l  power i n  an o r d e r l y  
manner and w i t hou t  cha l l eng ing  p l a n t  systems. 

0.1. 0.2.1. and 0.2.2 

These Ac t ions  apply  when t h e  Required Ac t ions  o f  Cond i t ions  
A, B, C, o r  D  are  n o t  implemented w i t h i n  t h e  s p e c i f i e d  
Completion Times f o r  i s o l a t i o n  i n i t i a t i o n  Func t ions  t h a t  a re  
used t o  i s o l a t e  severa l  f l o w  paths.  

I f  t h e  Func t ion  i s  n o t  r es to red  t o  OPERABLE s t a t u s  o r  p laced 
i n  t r i p  w i t h i n  t h e  a l lowed Complet ion Time, t h e  p l a n t  must 
be p laced i n  a  MODE o r  o t h e r  s p e c i f i e d  c o n d i t i o n  i n  which 
t h e  LC0 does n o t  apply .  Th is  i s  done by i s o l a t i n g  t h e  
associated pene t ra t i on  f l o w  paths o r  by p l a c i n g  t h e  p l a n t  i n  
MODE 4. 

Note t h a t  MSIV c losures  Funct ions a re  covered by t h i s  ACTION 
t o  pe rm i t  c l osu re  o f  t h e  MSIVs should t h e  Cond i t i on  occur 
w h i l e  i n  MODE 3. 

(cont inued)  
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ACTIONS 0.1. 0.2.1. and 0.2.2 (cont inued)  
( Continued ) 

The a l lowed Completion Time o f  12 hours f o r  A c t i o n  9.1 i s  
reasonable t o  pe rm i t  t h e  opera to r  t o  i d e n t i f y  t h e  a f f e c t e d  
f l o w  paths and i s o l a t e  them. The Completion Times f o r  
Ac t ions  9.2.1 and 4.2.2 are reasonable, based on ope ra t i ng  
experience, t o  achieve t h e  s p e c i f i e d  cond i t i ons  i n  an 
o r d e r l y  manner and w i t hou t  cha l l eng ing  p l a n t  systems. 

SURVEILLANCE As noted a t  t h e  beginning o f  t h e  SRs, t h e  SRs f o r  each SSLC 
REQUIREMENTS Sensor i ns t rumen ta t i on  Func t ion  are l o c a t e d  i n  t h e  SRs 

column o f  Table 3.3.1.1-1. 

SR 3.3.1.1.1 

Performance o f  t h e  SENSOR CHANNEL CHECK prov ides  conf idence 
t h a t  a gross f a i l u r e  o f  a device i n  a SENSOR CHANNEL has n o t  
occurred. A SENSOR CHANNEL CHECK i s  a comparison o f  t h e  
parameter i n d i c a t e d  i n  one SENSOR CHANNEL t o  a s i m i l a r  
parameter i n  a d i f f e r e n t  SENSOR CHANNEL. It i s  based on t h e  
assumption t h a t  SENSOR CHANNELS mon i t o r i ng  t h e  same 
parameter should read approx imate ly  t h e  same value. 
S i g n i f i c a n t  dev ia t i ons  between t h e  channels cou ld  be an 
i n d i c a t i o n  o f  excessive inst rument  d r i f t  on one o f  t h e  
channels o r  o the r  channel f a u l t s .  A SENSOR CHANNEL CHECK 
w i l l  d e t e c t  gross channel f a i l u r e ;  thus,  i t  i s  key t o  
v e r i f y i n g  t h e  i ns t rumen ta t i on  cont inues t o  operate p r o p e r l y  
between each DIVISION FUNCTIONAL TEST. 

Agreement c r i t e r i a  a re  determined by t h e  p l a n t  s t a f f  based 
on a combinat ion o f  t h e  channel inst rument  and parameter 
i n d i c a t i o n  u n c e r t a i n t i e s .  

The h igh  re1  i a b i l  i t y  o f  each channel p rov ides  conf idence 
t h a t  a channel f a i l u r e  w i l l  be ra re .  I n  add i t i on ,  t h e  
cont inuous se l  f - t e s t s  p rov ide  conf idence t h a t  f a i l u r e s  w i l l  
be automat ica l  1 y detected.  However, a f requent  su rve i  11 ance 
i n t e r v a l  o f  12 hours i s  used t o  p rov ide  conf idence t h a t  
gross f a i l u r e s  which do no t  a c t i v a t e  an annunciator  o r  a larm 
w i l l  be detected w i t h i n  12 hours. The SENSOR CHANNEL CHECK 
supplements l e s s  formal ,  bu t  more f requent ,  checks o f  
channels d u r i n g  normal ope ra t i ona l  use o f  t h e  d i s p l a y s  
associated w i t h  t h e  channels requ i red  by t h e  LCO. 

(cont inued)  
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SURVEILLANCE 
REQUIREMENTS SR 3.3.1.1.2 
( con t inued ) 

To ensure t h a t  t h e  APRMs are  accu ra te l y  i n d i c a t i n g  t h e  t r u e  
core average power, t h e  APRMs are  c a l i b r a t e d  t o  t h e  r e a c t o r  
power c a l c u l a t e d  f rom a  heat balance. The Frequency o f  once 
p e r  [7 ]  days i s  based on minor  changes i n  LPRM s e n s i t i v i t y ,  
which cou ld  a f f e c t  t h e  APRM read ing  between LPRM 
c a l i b r a t i o n s  (SR 3.3.1.1.7). 

A  Note i s  p rov ided  t h a t  imposes t h e  SR o n l y  when power i s  
2 25% RTP because i t  i s  d i f f i c u l t  t o  accu ra te l y  determine 
core  THERMAL POWER from a  heat balance when THERMAL POWER i s  
< 25% RTP. A t  low power l e v e l s ,  a  h i g h  degree o f  accuracy 
i s  unnecessary because o f  t h e  l a r g e  i nhe ren t  margin t o  
thermal l i m i t s  (MCPR and APLHGR). A t  2 25% RTP, t h e  
S u r v e i l l a n c e  i s  r e q u i r e d  t o  have been s a t i s f a c t o r i l y  
performed w i t h i n  t h e  l a s t  [7 ]  days i n  accordance w i t h  
SR 3.0.2. 

A  DIVISION FUNCTIONAL TEST i s  performed on t h e  SRNM and 
APRM-High/Setdown channels i n  each d i v i s i o n  t o  p rov ide  
conf idence t h a t  t h e  f u n c t i o n  w i l l  per form as in tended.  

I f  t h e  as found t r i p  p o i n t  i s  n o t  w i t h i n  i t s  r e q u i r e d  
A l lowab le  Value, t h e  p l a n t  s p e c i f i c  s e t p o i n t  methodology may 
be rev ised ,  as appropr ia te ,  i f  t h e  h i s t o r y  and a l l  o t h e r  
p e r t i n e n t  i n fo rma t i on  i n d i c a t e  a  need f o r  t h e  r e v i s i o n .  The 
a s - l e f t  s e t p o i n t  s h a l l  be cons i s ten t  w i t h  t h e  assumptions o f  
t h e  c u r r e n t  p l a n t  s p e c i f i c  s e t p o i n t  methodology. 

As noted, t h i s  SR i s  n o t  r equ i red  t o  be performed p r i o r  t o  
e n t e r i n g  MODE 2  from MODE 1 s ince  t e s t i n g  o f  t h e  MODE 2  
r e q u i r e d  SRNM and APRM Funct ions cannot be performed i n  
MODE 1. Th is  a l lows e n t r y  i n t o  MODE 2  i f  t h e  s u r v e i l l a n c e  
Frequency i s  n o t  met pe r  SR 3.0.2. I n  t h i s  event,  t h e  SR 
must be performed w i t h i n  12 hours a f t e r  e n t e r i n g  MODE 2  f rom 
MODE 1. Twelve hours i s  based on t h e  s p e c i f i e d  h i g h  
r e l i a b i l i t y  o f  these Funct ions and p r o v i d i n g  a  reasonable 
t ime i n  which t o  complete t h e  SR. 

The devices t h a t  a re  used t o  implement t h e  SRNM-High and 
APRM-High/Setdown Funct ions a re  s p e c i f i e d  t o  be h i g h l y  

(cont inued)  
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BASES 

SURVEILLANCE SR 3.3.1.1.3 (cont inued)  
REOUIREMENTS . - - -  
(-cont inued ) r e l i a b l e  and low d r i f t .  The s e l f - t e s t  f ea tu res  p rov ide  

conf idence t h a t  most f a i l u r e s  w i l l  be a u t o m a t i c a l l y  
detected.  However, a  re1  a t i v e l y  s h o r t  s u r v e i l l a n c e  i n t e r v a l  
o f  [ 7 ]  days i s  used because o f  t h e  l i m i t e d  d i v e r s i t y  o f  
Funct ions a v a i l a b l e  f o r  t h e  p l a n t  c o n d i t i o n s  where these 
Funct ions a re  used. 

A  DIVISION FUNCTIONAL TEST i s  performed on t h e  SRNM and APRM 
Funct ions t h a t  a re  requ i red  i n  MODES 1 and 5 t o  p rov ide  
conf idence t h a t  t h e  Funct ions w i l l  pe r fo rm as intended. 

The [31] day frequency i s  based on t h e  s p e c i f i e d  h i g h  
r e l i a b i l i t y  and low d r i f t  o f  t h e  devices t h a t  a re  used t o  
implement t h e  SRNM-High and APRM-High Funct ions.  I n  
a d d i t i o n ,  t h e  s e l f - t e s t  f ea tu res  o f  t h e  NMS p rov ide  
conf idence t h a t  most f a i l u r e s  t h a t  occur  between 
s u r v e i l l a n c e s  w i l l  be au toma t i ca l l y  detected.  The d i v e r s i t y  
o f  Funct ions p rov ided  ( i n c l u d i n g  manual scram), coupled w i t h  
t h e  SENSOR CHANNEL CHECKS prov ide  conf idence t h a t  t h i s  
frequency i s  adequate. 

SR 3.3.1.1.5 and SR 3.3.1.1.6 

A DIVISIONAL FUNCTIONAL TEST o r  CHANNEL FUNCTIONAL TEST i s  
performed on t h e  r e q u i r e d  Funct ions o r  channels i n  each 
d i v i s i o n  t o  p rov ide  conf idence t h a t  t h e  Funct ions w i l l  
pe r fo rm as in tended.  The t e s t  i s  performed by r e p l a c i n g  t h e  
process s i gna l  w i t h  a  t e s t  s i gna l  as f a r  upstream i n  t h e  
ins t rument  channel as poss ib l e  w i t h i n  t h e  c o n s t r a i n t s  o f  t h e  
i ns t rumen ta t i on  design and t h e  need t o  per fo rm t h e  
s u r v e i l l a n c e  w i t hou t  d i s r u p t i n g  p l a n t  opera t ions .  The 
t e s t i n g  may be performed so t h a t  m u l t i p l e  uses o f  a  
parameter may be t e s t e d  a t  one t ime.  

I f  t h e  as found t r i p  p o i n t  i s  no t  w i t h i n  i t s  r e q u i r e d  
A l lowab le  Value, t h e  p l a n t  s p e c i f i c  s e t p o i n t  methodology may 
be rev ised ,  as appropr ia te ,  i f  t h e  h i s t o r y  and a l l  o t h e r  
p e r t i n e n t  i n fo rma t i on  i n d i c a t e  a  need f o r  t h e  r e v i s i o n .  The 
s e t p o i n t  s h a l l  be l e f t  s e t  cons i s ten t  w i t h  t h e  assumptions 
o f  t h e  c u r r e n t  p l a n t  s p e c i f i c  s e t p o i n t  methodology. 

(cont inued)  
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BASES 

SURVEILLANCE SR 3.3.1.1.5 and SR 3.3.1.1.6 (cont inued)  
REOUIREMENTS 
( con t inued ) The [92] day frequency i s  based on t h e  s p e c i f i e d  h i g h  

r e l i a b i l i t y  and low d r i f t  o f  t h e  devices t h a t  a r e  used t o  
implement t h e  Funct ions.  I n  a d d i t i o n ,  t h e  s e l f - t e s t  f ea tu res  
o f  t h e  SSLC prov ides  conf idence t h a t  most f a i l u r e s  t h a t  
occur  between su rve i l l ances  w i l l  be a u t o m a t i c a l l y  detected.  
The d i v e r s i t y  o f  Funct ions p rov ided  f o r  p l a n t  p r o t e c t i o n  
( i n c l u d i n g  manual a c t u a t i o n ) ,  coupled w i t h  t h e  SENSOR 
CHANNEL CHECKS p rov ide  conf idence t h a t  t h i s  frequency i s  
adequate. 

The OPERABILITY o f  t h e  SENSOR CHANNELS i s  determined by 
i n j e c t i n g  a t e s t  s i gna l  i n  a s i n g l e  channel as near t o  t h e  
source as poss ib l e  t o  assure t h a t  t h e  DTMs i n  a l l  d i v i s i o n s  
c r e a t e  an i n i t i a t i o n  s i gna l  when needed and t h a t  t h e  s i gna l  
i s  r ece i ved  by t h e  TLU o r  SLU. 

LPRM g a i n  s e t t i n g s  a re  determined f rom t h e  l o c a l  f l u x  
p r o f i l e s  measured by t h e  Automatic Travers ing  I nco re  Probe 
(ATIP) System. Th is  es tab l i shes  t h e  r e l a t i v e  l o c a l  f l u x  
p r o f i l e  f o r  app rop r i a te  rep resen ta t i ve  i n p u t  t o  t h e  APRM 
System. The 1000 MW.d/t Frequency i s  based on ope ra t i ng  
exper ience w i t h  LPRM s e n s i t i v i t y  changes. 

Th is  s u r v e i l l a n c e  assures t h a t  no gaps i n  neu t ron  f l u x  
i n d i c a t i o n  e x i s t  between t h e  SRNM and APRM measurements. 

The ove r l ap  between SRNMs and APRMs i s  o f  concern when 
reduc ing  power i n t o  t h e  SRNM range. On power increases,  
t h e  system design w i l l  prevent  f u r t h e r  increases ( i n i t i a t e  a 
rod  b lock)  i f  adequate ove r l ap  i s  n o t  mainta ined.  

Th i s  SR i s  imposed o n l y  f o r  t h e  c o n d i t i o n s  g i ven  i n  t h e  
notes i n  t h e  LCO. A f t e r  t h e  over lap  requi rement  has been met 
and i n d i c a t i o n  has t r a n s i t i o n e d  t o  t h e  SRNMs, e s t a b l i s h i n g  
t h e  ove r l ap  may n o t  be poss ib l e  (APRMs may be read ing  
downscale once i n  MODE 2) .  I f  ove r l ap  i s  n o t  demonstrated 
w i t h i n  a d i v i s i o n ,  t h e  Funct ions i n  t h a t  d i v i s i o n  t h a t  a re  

(cont inued)  
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BASES 

SURVEILLANCE SR 3.3 .1 .1 .8  (cont inued)  
REQUIREMENTS 
( con t inued ) r e q u i r e d  pe r  t h e  c u r r e n t  MODE and o t h e r  c o n d i t i o n s  s h a l l  be 

dec la red  inoperab le .  

The bas i c  Su rve i l l ance  Frequency i s  whenever a t r a n s i t i o n  t o  
l ow  power occurs.  A maximum frequency o f  [7 ]  days i s  a1 so 
p rov ided  so t h e  SR may be skipped i f  l e s s  than  [7 ]  days has 
elapsed s i nce  t h e  l a s t  t r a n s i t i o n  t o  power l e s s  than  5% RTP. 
The maximum Frequency o f  [7 ]  days i s  reasonable based on 
re1  i a b i l  i t y  o f  t h e  SRNMs and APRMs. 

The t e s t s  i n  t h e  COMPREHENSIVE FUNCTIONAL TEST (CoFT) v e r i f y  
proper  SSLC system func t i on ,  computer component f u n c t i o n ,  
so f tware  and hardware i n t e r a c t i o n s ,  response t imes,  and 
e r r o r  hand l ing .  E r r o r  s t a t i s t i c s ,  usage s t a t i s t i c s ,  
h i s t o r i c a l  s t a t i s t i c s ,  and va r i ous  o t h e r  measures a re  used 
t o  v e r i f v  DroDer ~ e r f o r m a n c e  o f  t h e  SSLC. Successful  
comple t ion 'o f '  theke t e s t s  es tab l i shes  OPERABILITY o f  SENSOR 
CHANNELS, LOGIC CHANNELS, and OUTPUT CHANNELS. 

The ABWR p r o t e c t i v e  a c t i o n  equipment i s  d i v i d e d  i n t o  
segments t o  s i m p l i f y  so f tware  and hardware design and t o  
l i m i t  t h e  scope o f  e f f e c t  o f  a  g i ven  f a i l u r e .  A p e r i o d i c  
t e s t  i s  performed t o  p rov ide  conf idence t h a t  t h e  segments 
and associated in te rconnec t ions  a re  ope ra t i ng  w i t h i n  
s p e c i f i e d  l i m i t s .  The CoFT i s  designed t o  c o n f i r m  t h a t  t h e  
c u r r e n t  c o n f i g u r a t i o n  and s t a t e  o f  t h e  system i s  acceptable 
and t o  determine t h e  r e a l - t i m e  performance o f  t h e  o v e r a l l  
system. App rop r i a te l y  designed t e s t s  which i n c l u d e  s u i t a b l e  
da ta  l o g g i n g  and ana l ys i s  may be used t o  de tec t  unexpected 
degradat ion.  

The so f tware  based SSLC system con ta ins  many s ta tes ,  n o t  a l l  
o f  which w i l l  occur over  t h e  l i f e  o f  t h e  p l a n t .  The most 
impor tan t  s t a t e s  a re  those t h a t  are r e q u i r e d  t o  m i t i g a t e  
acc idents.  Therefore,  t he  CoFT focuses on usage t e s t i n g ,  
which exerc ises  t h e  o v e r a l l  system by s i m u l a t i n g  t h e  i n p u t  
cond i t i ons  under which t h e  system i s  designed t o  perform, 
r a t h e r  than  coverage t e s t i n g ,  which at tempts t o  exe rc i se  a l l  
poss ib l e  s t a t e s  o f  t h e  system. Before p l a n t  s t a r t - u p  t h e r e  
i s  a h i gh  l e v e l  o f  conf idence t h a t  t h e  SSLC system w i l l  
operate as s p e c i f i e d  due t o  t h e  ex tens ive  i nspec t i ons ,  

(cont inued)  
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SSLC Sensor I ns t rumen ta t i on  
B 3.3.1.1 

BASES 

SURVEILLANCE SR 3.3.1.1.9 (cont inued)  
REOUIREMENTS -.-- - - 
( Continued ) t e s t s ,  and analyses conducted d u r i n g  t h e  ITAAC p re -  

ope ra t i ona l  phases. Dur ing  t h e  p l a n t  ope ra t i ng  1 i f e ,  t h e  
CoFT assures t h a t  t h e  p r o t e c t i v e  a c t i o n  equipment i s  w i t h i n  
i t s  s p e c i f i e d  performance c h a r a c t e r i s t i c s .  

The COMPREHENSIVE FUNCTIONAL TEST i s  in tended t o  p rov ide  end 
t o  end t e s t i n g .  I f  necessary, o t h e r  s u r v e i l l a n c e s  (e.g. 
CALIBRATION, OUTPUT CHANNEL TEST) t h a t  ove r l ap  t h e  CoFT may 
be used t o  s a t i s f y  t h e  requi rements o f  t h e  COMPREHENSIVE 
FUNCTIONAL TEST. 

Th is  s u r v e i l l a n c e  over laps  o r  i s  performed i n  con junc t i on  
w i t h  t h e  OUTPUT CHANNEL COMPREHENSIVE FUNCTIONAL TESTS i n  
t h e  LCOs t h a t  address t h e  OUTPUT CHANNELS and LCOs t h a t  t e s t  
t h e  f i n a l  a c t u a t i o n  devices.  The combined o r  over lapp ing  
t e s t s  p rov ide  complete end- to-end t e s t i n g  o f  a1 1 p r o t e c t i v e  
ac t i ons  associated w i t h  t h e  SSLC. 

The 18 month frequency i s  based on t h e  ABWR expected 
r e f u e l i n g  i n t e r v a l  and t h e  need t o  per form t h i s  S u r v e i l l a n c e  
under t h e  cond i t i ons  t h a t  apply  d u r i n g  a p l a n t  outage t o  
reduce t h e  p o t e n t i a l  f o r  an unplanned t r a n s i e n t  i f  t h e  
Su rve i l l ance  were performed w i t h  t h e  r e a c t o r  a t  power. The 
h i g h  r e l i a b i l i t y  o f  t h e  devices used i n  t h e  SSLC process ing  
coupled w i t h  t h e  DIVISION FUNCTIONAL TESTS p rov ide  
conf idence t h a t  t h e  s p e c i f i e d  frequency i s  adequate. 

SR 3.3.1.1.10 and SR 3.3.1.1.11 

A SENSOR CHANNEL CALIBRATION o r  CHANNEL CALIBRATION i s  a 
complete check o f  t h e  inst rument  l oop  and t h e  sensor. Th i s  
t e s t  v e r i f i e s  t h a t  a channel responds t o  t h e  measured 
parameter w i t h i n  t h e  necessary range and accuracy. 
C a l i b r a t i o n  leaves t h e  channel ad jus ted  t o  account f o r  
ins t rument  d r i f t  between successive c a l i b r a t i o n s .  
Measurement e r r o r  h i s t o r i c a l  de te rmina t ions  must be 
performed cons i s ten t  w i t h  t h e  p l a n t  s p e c i f i c  s e t p o i n t  
methodology. The channel s h a l l  be l e f t  c a l  i bra ted  
cons i s ten t  w i t h  t h e  assumptions o f  t h e  s e t p o i n t  methodology. 
As noted i n  SR 3.3.1.1.10, t h e  c a l i b r a t i o n  i nc l udes  
c a l i b r a t i o n  o f  a l l  parameters used t o  e s t a b l i s h  d e r i v e d  
s e t p o i n t s  (e.g. TPM s e t p o i n t )  and a l l  parameters used t o  

(cont inued)  
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SSLC Sensor I ns t rumen ta t i on  
B  3.3.1.1 

BASES 

SURVEILLANCE SR 3.3.1.1.10 and SR 3.3.1.1.11 (cont inued)  
REQUIREMENTS 
( Continued ) au toma t i ca l l y  bypass a  t r i p  Func t ion  (e.g. < 40% RTP bypass 

o f  TSV c losu re ) .  

CHANNEL CALIBRATION inc ludes  c a l i b r a t i o n  o f  t h e  Analog T r i p  
Modules used t o  implement t h e  ATWS m i t i g a t i o n  f e a t u r e  
i n i t i a t i o n .  

I f  t h e  as found t r i p  p o i n t  ( f i x e d  o r  v a r i a b l e )  i s  n o t  w i t h i n  
i t s  A l lowab le  Value, t h e  p l a n t  s p e c i f i c  s e t p o i n t  methodology 
may be rev ised ,  as appropr ia te ,  i f  t h e  h i s t o r y  and a l l  o t h e r  
p e r t i n e n t  i n f o r m a t i o n  i n d i c a t e  a  need f o r  t h e  r e v i s i o n .  
C a l i b r a t i o n  s h a l l  be p rov ided  t h a t  i s  c o n s i s t e n t  w i t h  t h e  
assumptions o f  t h e  c u r r e n t  p l a n t  s p e c i f i c  s e t p o i n t  
method01 ogy. 

As noted i n  SR 3.2.1.1.10, neu t ron  de tec to rs  a re  excluded 
from SENSOR CHANNEL CALIBRATION because o f  t h e  d i f f i c u l t y  o f  
s i m u l a t i n g  a  meaningful  s i g n a l .  Changes i n  neu t ron  d e t e c t o r  
s e n s i t i v i t v  a re  comoensated f o r  bv ~ e r f o r m i n a  t h e  7 dav 
c a l o r i m e t r ; ~  c a l i b r a t i o n  (SR 3 . 3 . i . i . 2 )  and i h e  1000 ~ k . d / t  
LPRM c a l i b r a t i o n  (SR 3.3.1.1.7). 

The 18 month frequency i s  based on t h e  ABWR expected 
r e f u e l i n g  i n t e r v a l  and t h e  need t o  per form t h i s  Su rve i l l ance  
under t h e  c o n d i t i o n s  t h a t  apply  d u r i n g  a  p l a n t  outage. The 
frequency must be supported w i t h  a  s e t p o i n t  a n a l y s i s  t h a t  
i nc l udes  a  d r i f t  al lowance commensurate w i t h  t h i s  frequency. 

Th i s  SR ensures t h a t  t h e  i n d i v i d u a l  channel response t imes  
are  l e s s  than  o r  equal t o  t h e  maximum values assumed i n  t h e  
acc iden t  ana lys is .  The RPS RESPONSE TIME acceptance 
c r i t e r i a  a re  inc luded i n  Reference 9. 

As noted, neutron de tec to rs  a re  excluded f rom RPS RESPONSE 
TIME t e s t i n g  because t h e  p r i n c i p l e s  o f  d e t e c t o r  ope ra t i on  
v i r t u a l l y  ensure an instantaneous response t ime.  

The 18 month frequency i s  based on t h e  ABWR expected 
r e f u e l i n g  i n t e r v a l  and t h e  need t o  per fo rm t h i s  S u r v e i l l a n c e  
under t h e  c o n d i t i o n s  t h a t  apply  d u r i n g  a  p l a n t  outage. The 
s p e c i f i e d  h igh  r e l i a b i l i t y  o f  t h e  devices used i n  t h e  RPS 

(cont inued)  
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SSLC Sensor I ns t rumen ta t i on  
B 3.3.1.1 

BASES 

SURVEILLANCE SR 3.3.1.1.12 (cont inued)  
REOUIREMENTS 
( cont inued ) processing coup1 ed w i t h  ope ra t i ng  exper ience which shows 

t h a t  random f a i l u r e s  o f  i ns t rumen ta t i on  and embedded 
processor  components causing se r i ous  t ime  degradat ion,  b u t  
n o t  channel f a i l u r e ,  are in f requent  p rov ides  con f idence t h a t  
t h e  s p e c i f i e d  Frequency i s  adequate. 

Th is  SR ensures t h a t  t h e  i n d i v i d u a l  channel response t imes  
f o r  ECCS a c t u a t i o n  are l e s s  than o r  equal t o  t h e  maximum 
values assumed i n  t h e  acc iden t  ana l ys i s .  Response t ime 
t e s t i n g  acceptance c r i t e r i a  a re  inc luded i n  Reference 9. 

The 18 month frequency i s  based on t h e  ABWR expected 
r e f u e l i n g  i n t e r v a l  and t h e  need t o  per form t h i s  S u r v e i l l a n c e  
under t h e  cond i t i ons  t h a t  apply  du r i ng  a p l a n t  outage. The 
s p e c i f i e d  h i g h  r e l i a b i l i t y  o f  t h e  devices used i n  t h e  ESF 
and ECCS processing-coupled w i t h  ope ra t i ng  exper ience which 
shows t h a t  random f a i l u r e s  o f  i ns t rumen ta t i on  and embedded 
processor  components causing ser ious  t ime  degradat ion,  b u t  
n o t  channel f a i l u r e ,  a re  i n f r equen t -p rov ide  con f idence t h a t  
t h e  s p e c i f i e d  Frequency i s  adequate. 

Th i s  SR ensures t h a t  t h e  i n d i v i d u a l  channel response t imes  
are  l e s s  than  o r  equal t o  t h e  maximum values assumed i n  t h e  
acc iden t  ana lys is .  The inst rument  response t imes  must be 
added t o  t h e  C I V  c l osu re  t imes t o  o b t a i n  t h e  ISOLATION 
SYSTEM RESPONSE TIME. ISOLATION SYSTEM RESPONSE TIME 
acceptance c r i t e r i a  a re  inc luded i n  Reference 10. 

A Note t o  t h e  Survei  1 lance  excludes t h e  r a d i a t i o n  de tec to rs  
f rom ISOLATION SYSTEM RESPONSE TIME t e s t i n g .  Th i s  Note i s  
necessary because o f  t h e  d i f f i c u l t y  o f  gene ra t i ng  an 
app rop r i a te  de tec to r  i n p u t  s i gna l  and because t h e  p r i n c i p l e s  
o f  de tec to r  ope ra t i on  v i r t u a l l y  ensure an instantaneous 
response t ime.  Response t ime f o r  r a d i a t i o n  d e t e c t i o n  
channels s h a l l  be measured f rom d e t e c t o r  ou tpu t  o r  t h e  i n p u t  
o f  t h e  f i r s t  e l e c t r o n i c  component i n  t h e  channel.  

(cont inued)  
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SSLC Sensor I ns t rumen ta t i on  
B 3.3.1.1 

BASES 

SURVEILLANCE SR 3.3.1.1.14 (cont inued)  
REOUIREMENTS 

y - - -  

( (cont inued ) The 18 month frequency i s  based on t h e  ABWR expected 
r e f u e l i n g  i n t e r v a l  and t h e  need t o  per fo rm t h i s  S u r v e i l l a n c e  
under t h e  cond i t i ons  t h a t  apply  d u r i n g  a p l a n t  outage. The 
s p e c i f i e d  h igh  r e l i a b i l i t y  o f  t h e  devices used i n  t h e  RPS 
processing-coupled w i t h  ope ra t i ng  exper ience which shows 
t h a t  random f a i l u r e s  o f  i ns t rumen ta t i on  and embedded 
processor  components t h a t  cause se r i ous  t ime  degradat ion,  
b u t  n o t  channel f a i l u r e ,  a re  i n f r equen t -p rov ides  con f idence 
t h a t  t h e  s p e c i f i e d  Frequency i s  adequate. 

REFERENCES 1. DCD T i e r  2, Sec t ion  6.3.3, "ECCS Performance 
Eva lua t ion" .  

DCD T i e r  2, Chapter 15, "Accident  Ana l ys i s " .  

DCD T i e r  2, F igure  7.2-9, "RPS IED". 

DCD T i e r  2, F igure  7.6-2A, "OPRM Log ic " .  

DCD T i e r  2, Table 5.2-6, "LDS Cont ro l  and I s o l a t i o n  
Func t ion  vs. Moni tored Process va r i ab les " .  

DCD T i e r  2, Sec t ion  15.4.1, "Continuous Rod Withdrawal 
Error-Low Power". 

DCD T i e r  2, Appendix 15E, "ATWS Performance 
Eva lua t ion" .  

DCD T i e r  2, Sec t ion  5.2.2, "Overpressure p r o t e c t i o n " .  

DCD T i e r  2, Sec t ion  1.1.3. 

DCD T i e r  2, Table 6.2-7. 

DCD T i e r  2, Sec t ion  9.2.15. 

(cont inued)  
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SSLC Sensor I ns t rumen ta t i on  
B 3.3.1.1 

Table 83.3.1.1-1 (Page 1 o f  3) 
SSLC Ins t rumenta t ion  Summary 

EMS 
FUNCTION Y/N USAGE 

1. S ta r t up  Range Mon i to rs  

l a .  SRNM Neutron F lux -H igh  N RPS 

l b .  SRNM Neutron F lux-Shor t  Per iod  N RPS 

l c .  SRNM ATWS Permiss ive N SLCS & FWRB ATWS 

I d .  SRNM Inop N RPS 

2. Average Power Range Mon i to rs  

2a. APRM Neutron F lux-H igh ,  Setdown N RPS 

2b. APRM Simulated Thermal Power-High, Flow N RPS 
Biased 

2c. APRM F ixed  Neutron F lux -H igh  N RPS 

2d. APRM Inop N RPS 

2e. Rapid Core Flow Decrease N RPS 

2 f .  O s c i l l  a t i o n  Power Range Mon i to r .  N RPS 

29. APRM ATWS ADS Permissive N ADS I n h i b i t  ATWS 

3. Reactor Vessel Steam Dome Pressure-High Y RPS, SLCS, FWRB, IS0 
o f  CUW and RHR 

4. Reactor Steam Dome Pressure - Low ( I n j e c t i o n  Y LPFL 
Permissive) 

5. Reactor Water Level - High, Level 8 Y RCIC, HPCF 

6. Reactor Vessel Water Level -Low, Level 3 Y RPS, IS0 o f  RHR, 
CIV, SGTS 

7. Reactor Vessel Water Level -Low, Level 2 Y SLCS, FWRB, R C I C ,  
C I V ,  IS0 o f  CUW 

8. Reactor Vessel Water Level - Level 1.5 Y HPCF, DG, MSIV, ATWS 
ADS I n h i b i t  

(cont inued)  
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SSLC Sensor I ns t rumen ta t i on  
B 3.3.1.1 

Table 03.3.1.1-1 (Page 2 o f  3)  
SSLC Ins t rumenta t ion  Summary 

- 

EMS 
FUNCTION Y/ N USAGE 

9. Reactor Vessel Water Level,  Low-Level 1 Y LPFL, ADS, CAM, DG, 
C I V ,  RCW/RSW, CUW 

10. Main Steam I s o l a t i o n  Valve-Closure N RPS 

11. Drywe l l  Pressure-High Y RPS, LPFL, R C I C ,  
CAM, SGTS, DG, HPCF, 

ADS, C I V ,  RCW/RSW, 
cuw I s 0  

12. CRD Water Header Charging Pressure-Low Y RPS 

13. Turb ine Stop Valve-Closure N RPS, EOC-RPT (a) 

14. Turb ine Cont ro l  Valve Fast  Closure, T r i p  O i l  N RPS, EOC-RPT (a) 
Pressure-Low 

15. Main Steam Tunnel Rad ia t ion-H igh  RPS 
MSIV 

16. Suppression Pool Temperature-High Y RPS, SPC 

17.  Condensate Storage Tank Level - Low Y R C I C ,  HPCF 

18. Suppression Pool Water l e v e l  - High Y R C I C ,  HPCF 

19. Main Steam L i n e  Pressure-Low Y MSIV 

20. Main Steam L i n e  Flow-High Y MSIV 

21. Condenser Vacuum-Low Y MSIV 

22. Main Steam Tunnel Temperature -H igh  Y IS0 o f  CUW, 
MSIV 

23. Main Turb ine  Area Temperature-High Y MSIV 

24. Reactor B u i l d i n g  Area o r  Fuel Handl ing Area N SGTS, C I V  
Exhaust A i r  Rad ia t ion-H igh  

25. R C I C  Steam L i n e  Flow-High Y IS0 o f  R C I C  

26. R C I C  Steam Supply L i ne  Pressure-Low Y IS0 o f  R C I C  

27 .  RCIC Equipment Area Temperature-High Y IS0 o f  R C I C  

(cont inued)  
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SSLC Sensor I ns t rumen ta t i on  
B 3.3.1.1 

Table 83.3.1.1-1 (Page 3 o f  3) 
SSLC Ins t rumenta t ion  Summary - 

EMS 
FUNCTION Y/N USAGE 

28. RHR Area Temperatures-High 

29. CUW D i f f e r e n t i a l  Flow-High 

30. CUW Regenerat ive Heat Exchanger 
Temperature -H igh  

31. CUW non- regenera t i ve  Heat Exchanger 
Temperature-High 

32. CUW Equipment Area Temperature-High 

33. RCW/RSW Heat Exchanger Room Water Level -High 

Y IS0 o f  RHR 

Y IS0 o f  CUW 

Y IS0 o f  CUW 

Y IS0 o f  CUW 

Y IS0 o f  CUW 

Y Closure o f  RSW 
Valves and T r i p p i n g  

o f  RSW Pumps 

(a) Composite s i g n a l  sent  t o  R e c i r c u l a t i o n  Flow C o n t r o l l e r  f rom SSLC. 
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SSLC Sensar lnsfrumentatlon 
B 3.3.1.1 

BASES 

NOTES: 
1. FUNCTION NUMBER AS LISTED IN TABLE 3.3.1.1-1 SSLC SENSOR INSTRUMENTATION 
2. FUNCTION NUMBER AS LISTED IN TABLE 3.3.1.4-1 ESF ACTUATION INSTRUMENTATION 
3. SSLC DIWSION-OF-SENSORS BYPASS APPLIES TO THIS VOTER 

ABWR R 

FIGURE B 3.3.1. I - I ADS lNHIBlT 1NSTRUMENTAnON CHANNELS 
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SSLC Sensor Instrumentaflon 
B 3.3.1. I 

BASES - 
Div. I Sensor Channels 

DIV. IV 
- - - - Div. I1 Sensor Channels r 

RMU SSLC 

---- Div 111 Sensor Channels , 
# 

NOTES: 
1. FUNCTION NUMBER AS USTED IN TABLE 3.3.1 .I -1 SSLC SENSOR IMSWMENTATION 
2. FUNCTION NUMBER AS LISTED IN TABLE 3.3.1.4-1 ESF ACTUATION INSTRUMENTATION 
3. ALL INTER-DIVISIONAL CONNECTIONS USE ISOLATED FIBER 0 WC TRANSMISSION 

FIGURE 8 3.3.1.1-2 RCW/RSW HX ROOM LEAK DETECTION lNSTRUMENTATlON CHANNELS 
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RPS and MSIV Ac tua t i on  
B  3 . 3 . 1 . 2  

B 3 . 3  INSTRUMENTATION 

B 3 . 3 . 1 . 2  Reactor P r o t e c t i o n  System (RPS) and Main Steam I s o l a t i o n  
Valve (MSIV) Ac tua t i on  

BASES 

BACKGROUND The RPS i n i t i a t e s  a  r e a c t o r  scram when one o r  more moni tored 
parameters exceed t h e i r  s p e c i f i e d  l i m i t  t o  preserve t h e  
i n t e g r i t y  o f  t h e  f u e l  c ladd ing  and t h e  Reactor Coolant  
System (RCS) and min imize t h e  energy t h a t  must be absorbed 
f o l l o w i n g  a  l o s s  o f  coo lan t  acc iden t  (LOCA). Th i s  can be 
accomplished e i t h e r  au toma t i ca l l y  o r  manual ly.  

The RPS uses sensors, da ta  t ransmiss ion,  s i gna l  processing,  
l oad  d r i v e r s ,  r e l ays ,  bypass c i r c u i t s ,  and swi tches t h a t  a re  
necessary t o  cause i n i t i a t i o n  o f  a  r e a c t o r  scram. 
Func t iona l  d i v e r s i t y  i s  p rov ided  by mon i t o r i ng  a  wide range 
o f  dependent and independent parameters (see B 3 . 3 . 1 . 1  "SSLC 
Sensor I ns t rumen ta t i on " ) .  The RPS c o n t r o l  l o g i c  hardware and 
so f tware  i s  conta ined w i t h i n  t h e  f o u r  independent, 
d i v i s i o n a l  panels o f  Sa fe ty  System l o g i c  and Cont ro l  (SSLC) 
as descr ibed  i n  LC0 B 3 . 3 . 1 . 1 .  

Two hardwired manual scrams which complete ly  bypass t h e  SSLC 
processing a re  prov ided.  The hardwired manual scrams remove 
power f rom t h e  scram p i l o t  va l ve  solenoids and a l s o  energ ize  
t h e  a i r  header dump va l ve  solenoids (backup scram) v i a  two 
manual scram swi tches on t h e  main c o n t r o l  console o r  when 
t h e  r e a c t o r  mode swi tch  i s  i n  t h e  SHUTDOWN p o s i t i o n .  

The RPS l o g i c  inc ludes  a  Main Steaml ine I s o l a t i o n  spec ia l  
bypass i n  a d d i t i o n  t o  t h e  d i v i s i o n  o f  sensors bypass and 
d i v i s i o n  o f  l o g i c  bypass p rov ided  f o r  most SSLC 
i ns t rumen ta t i on  (see LC0 B 3 . 3 . 1 . 1  f o r  a  d e s c r i p t i o n  o f  t h e  
bypasses). The Main Steamline I s o l a t i o n  bypass i s  s i m i l a r  t o  
t h e  d i v i s i o n  o f  sensors bypass except i t  a f f e c t s  o n l y  t h e  
MSIV c l osu re  scram. Th is  bypass i s  p rov ided  t o  pe rm i t  
ope ra t i on  w i t h  one steam l i n e  i s o l a t e d .  

The MSIV a c t u a t i o n  au toma t i ca l l y  i n i t i a t e s  c l o s u r e  o f  t h e  
MSIVs when measured parameters exceed s p e c i f i e d  l i m i t s .  The 
f u n c t i o n  o f  t h e  MSIVs valves,  i n  combinat ion w i t h  o t h e r  
acc iden t  m i t i g a t i o n  systems, i s  t o  l i m i t  f i s s i o n  p roduc t  
r e l ease  du r i ng  and f o l l o w i n g  pos tu la ted  Design Bas is  
Accidents (DBAs). Valve c l osu re  w i t h i n  t h e  s p e c i f i e d  t ime 
1  i m i t s  ensures t h a t  t h e  re1  ease o f  r a d i o a c t i v e  m a t e r i a l  t o  

(cont inued)  
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BACKGROUND t h e  environment w i l l  be cons i s ten t  w i t h  t h e  assumptions used 
( Continued ) i n  t h e  analyses f o r  a  DBA. 

MSIV i s o l a t i o n  i n i t i a t i o n  i nc l udes  sensors, da ta  
t ransmiss ion,  s i gna l  processing, l o a d  d r i v e r s ,  re1  ays, and 
swi tches t h a t  a re  necessary t o  cause c l o s u r e  o f  t h e  valves.  
Func t iona l  d i v e r s i t y  i s  p rov ided  by mon i t o r i ng  a  wide range 
o f  independent parameters. The i n p u t  da ta  t o  t h e  i s o l a t i o n  
l o g i c  o r i g i n a t e s  i n  devices t h a t  mon i t o r  l o c a l  parameters 
(e.g. h i g h  temperatures, h i gh  f l ows )  as w e l l  as p r ima ry  
system and containment system parameters t h a t  a r e  i n d i c a t i v e  
o f  a  l eak .  The MSIV c o n t r o l  l o g i c  hardware and so f tware  f o r  
developing i s o l a t i o n  i n i t i a t i o n  s i g n a l s  i s  con ta ined  w i t h i n  
t h e  f o u r  independent, d i v i s i o n a l  panels  o f  Sa fe ty  System 
l o g i c  and Cont ro l  (SSLC) as descr ibed  i n  LC0 B 3.3.1.1, 
"SSLC Sensor Ins t rumenta t ion" .  

The Funct ions used t o  c r e a t e  t h e  i n i t i a t i o n  s i g n a l s  a re  
addressed i n  LC0 B 3.3.1.1, "SSLC Sensor I ns t rumen ta t i on " .  
Th i s  LC0 addresses t h e  RPS and M S I V  a c t u a t i o n  devices.  

The f i n a l  i n i t i a t i o n  s i g n a l s  f o r  i s o l a t i n g  t h e  main 
s teaml ines and de-energ iz ing  t h e  scram so leno ids  a r e  
t r a n s m i t t e d  t o  t h e  Output l o g i c  U n i t s  (OLUs) by t h e  TLUs i n  
t h e  SSLC. There a re  OLUs i n  a l l  f o u r  d i v i s i o n s  and l o a d  
d r i v e r s  i n  t h e  two a c t u a t i o n  d i v i s i o n s .  The RPS and MSIV use 
2/4 l o g i c  i n  bo th  t h e  LOGIC CHANNELS and OUTPUT CHANNELS. 

One RPS and one MSIV a c t u a t i o n  ou tpu t  from t h e  TLU may be 
bypassed. Implementing t h i s  bypass causes t h e  LOGIC CHANNEL 
and OUTPUT CHANNEL l o g i c  t o  change t o  2/3. I n t e r l o c k s  a re  
p rov ided  t o  p revent  p l a c i n g  more than one RPS o r  MSIV 
a c t u a t i o n  ou tpu t  i n  bypass. 

APPLICABLE The a c t i o n s  o f  t h e  RPS are  assumed i n  t h e  s a f e t y  analyses o f  
SAFETY ANALYSIS References 1, 2, and 3. The RPS i n i t i a t e s  a  r e a c t o r  scram 
LCO, and when moni tored parameter values exceeds i t s  se tpo in t .  See 
APPLICABILITY LC0 B 3.3.1.1 f o r  a d d i t i o n a l  i n fo rma t i on .  

RPS i ns t rumen ta t i on  s a t i s f i e s  C r i t e r i o n  3  o f  t h e  NRC P o l i c y  
Statement. Funct ions n o t  s p e c i f i c a l l y  c r e d i t e d  i n  t h e  ABWR 
s a f e t y  ana l ys i s  a re  r e t a i n e d  f o r  t h e  o v e r a l l  redundancy and 
d i v e r s i t y  o f  t h e  RPS and MSIV a c t u a t i o n  as r e q u i r e d  by t h e  
NRC approved l i c e n s i n g  bas is .  

(cont inued)  
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APPLICABLE The i s o l a t i o n  o f  t h e  main steam l i n e s  i s  i m p l i c i t l y  assumed 
SAFETY ANALYSIS, i n  t h e  s a f e t y  analyses o f  References 2  and 3  t o  l i m i t  
LCO, and o f f s i t e  doses. Refer  t o  LC0 3.6.1.3, "Pr imary Containment 
APPLICABILITY I s o l a t i o n  Valves (PCIVs)," and LC0 3.3.1.1 "SSLC Sensor 
( Continued ) Ins t rumenta t ion"  App l i cab le  Safe ty  Analyses Bases, f o r  more 

d e t a i l .  

The containment i s o l a t i o n  a c t u a t i o n  s a t i s f i e s  C r i t e r i o n  3  o f  
t h e  NRC P o l i c y  Statement. 

The OPERABILITY o f  t h e  RPS and MSIV c l o s u r e  i s  dependent on 
t h e  OPERABILITY o f  t h e  i n d i v i d u a l  SENSOR CHANNEL Funct ions 
w i t h i n  each d i v i s i o n  and are covered by LC0 3.3.1.1, "SSLC 
Sensor Ins t rumenta t ion" .  The OPERABILITY o f  t h e  LOGIC 
CHANNELS and OUTPUT CHANNELS (OLUs & l o a d  d r i v e r s )  and 
manual i n i t i a t i o n  i s  covered by t h i s  LCO. 

1. RPS Ac tua t i on  

The RPS Ac tua t i on  must be OPERABLE i n  MODE 1, MODE 2, and i n  
MODE 5  w i t h  any c o n t r o l  r od  withdrawn f rom a  core  c e l l  
con ta in i ng  a t  l e a s t  one f u e l  assembly. The Shutdown Margin 
(LC0 3.1.1) and One Rod-Out I n t e r l o c k  (LC0 3.9.2) p rov ide  
conf idence t h a t  no event r e q u i r i n g  RPS w i l l  occur  w h i l e  i n  
MODE 5. RPS i s  n o t  r equ i red  i n  MODES 3  and 4 s i nce  a l l  
c o n t r o l  rods are f u l l y  i n s e r t e d  and t h e  Reactor Mode Swi tch 
i n  Shutdown p o s i t i o n  r o d  wi thdrawal  b l ock  (LC0 3.3.5.1, 
"Cont ro l  Rod B lock  I ns t rumen ta t i on " )  p revent  r o d  wi thdrawal  
i n  these modes. 

Three unbypassed LOGIC CHANNELS and OUTPUT CHANNELS must be 
OPERABLE t o  assure t h a t  no s i n g l e  f a i l u r e  w i l l  p rec lude  
scram when needed. 

2. MSIV and MSL Dra in  Valves Ac tua t i on  

The MSIV and MSL Dra in  Valves Ac tua t i on  Func t ion  uses a  TLU 
i n  a l l  f o u r  d i v i s i o n s .  The TLU acqu i res  t r i p  i n f o r m a t i o n  
f rom t h e  DTMs and sends a c t u a t i o n  s i g n a l s  t o  t h e  OLUs. Two 
normal ly  energized, so leno id  operated, p i l o t  va lves  a r e  
l oca ted  on each MSIV. Both so lenoids must be de-energ ized 
t o  cause t h e  va l ve  t o  c lose.  Each p i l o t  so leno id  i s  
c o n t r o l  l e d  by independent ser ies /para l  l e l  arrangements o f  
f o u r  l oad  d r i v e r s  ( e i g h t  t o t a l  f o r  each MSIV) w i t h  t h e  

(cont inued)  
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APPLICABLE 2 .  MSIV and MSL Dra in  Valves Ac tua t i on  (cont inued)  
SAFETY ANALYSIS, 
LCO, and ou tpu ts  o f  t h e  f o u r  OLUs arranged so t h a t  a t r i p  s i gna l  f rom 
APPLICABILITY any two o f  them de-energizes bo th  so lenoids.  For  each MSIV, 
( Continued ) t h e  Load d r i v e r s  f o r  one p i l o t  va l ve  a re  i n  d i v i s i o n  I and 

t h e  l o a d  d r i v e r s  f o r  t h e  o the r  p i l o t  va l ve  a r e  i n  d i v i s i o n  
11. 

The MSIV a c t u a t i o n  must be operable i n  MODES 1 ,2 ,  and 3 
s ince  these are  t h e  modes where one o r  more o f  t h e  MSIV 
c l osu re  f unc t i ons  must be OPERABLE. 

Four LOGIC CHANNELS and OUTPUT CHANNELS must be OPERABLE t o  
assure t h a t  no s i n g l e  inst rument  f a i l u r e  can prec lude  MSIV 
c l o s u r e  when needed. 

3. Manual RPS Scram 

The Manual Scram pushbuttons are complete ly  independent o f  
and i s o l a t e d  f rom t h e  RPS automat ic  t r i p  d i v i s i o n s .  Th is  
Funct ion was no t  s p e c i f i c a l l y  c r e d i t e d  i n  any ABWR s a f e t y  
ana l ys i s ,  bu t  i t  i s  r e t a i n e d  f o r  t h e  o v e r a l l  redundancy and 
d i v e r s i t y  o f  t h e  RPS as requ i red  by t h e  NRC approved 
1 i cens ing  bas is .  

There are two independent manual scram switches, one i n  
d i v i s i o n  I 1  and one i n  d i v i s i o n  111. Each sw i t ch  removes 
power f rom one s e t  o f  scram so leno ids  and energ izes one o f  
t h e  a i r  header dump va lves  so t h e  f u n c t i o n  comple te ly  
bypasses t h e  automat ic  scram l o g i c  d i v i s i o n s .  Both swi tches 
must be a c t i v a t e d  t o  cause a scram. 

There i s  no A l lowab le  Value f o r  t h i s  Func t ion  s i nce  t h e  
Funct ions are mechanical ly  actuated based s o l e l y  on t h e  
p o s i t i o n  o f  t h e  pushbuttons. 

Two d i v i s i o n s  o f  Manual Scram are  r e q u i r e d  t o  be OPERABLE i n  
MODES 1 and 2, and i n  MODE 5 w i t h  any c o n t r o l  r o d  withdrawn 
f rom a core  c e l l  con ta in i ng  one o r  more f u e l  assemblies, 
s i nce  these are t h e  MODES and o t h e r  s p e c i f i e d  c o n d i t i o n s  
when c o n t r o l  rods a re  withdrawn. 

(cont inued)  
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APPLICABLE 4. Reactor Mode Swi tch -Shutdown P o s i t i o n  
SAFETY ANALYSIS, 
LCO. and The Reactor Mode Switch-Shutdown P o s i t i o n  Func t ion  ~ r o v i d e s  
APPLICABILITY manual r e a c t o r  t r i p  s i gna l s ,  v i a  t h e  manual scram l o g i c  
( Continued ) d i v i s i o n s  ( I 1  and 111), t h a t  are redundant t o  t h e  automat ic  

p r o t e c t i v e  i ns t rumen ta t i on  d i v i s i o n s .  Th i s  Func t ion  was n o t  
s p e c i f i c a l l y  c r e d i t e d  i n  any ABWR s a f e t y  ana l ys i s ,  b u t  i t  i s  
r e t a i n e d  f o r  t h e  o v e r a l l  redundancy and d i v e r s i t y  o f  t h e  UPS 
as requ i red  by t h e  NRC approved l i c e n s i n g  bas is .  

The r e a c t o r  mode swi tch  i s  a  s i n g l e  sw i t ch  w i t h  independent 
con tac t s  f o r  i n i t i a t i n g  scram when t h e  sw i t ch  i s  i n  t h e  
SHUTDOWN p o s i t i o n .  Th is  f u n c t i o n  removes power f rom t h e  
scram solenoids and energ izes t h e  a i r  header dump va lves  so 
i t  complete ly  bypasses t h e  automat ic  scram l o g i c  d i v i s i o n s .  

There i s  no A l lowab le  Value f o r  t h i s  Func t ion  s i nce  t h e  
d i v i s i o n s  are mechanical ly  actuated based s o l e l y  on r e a c t o r  
mode sw i t ch  p o s i t i o n .  

Two d i v i s i o n s  o f  t h e  Reactor Mode Switch-Shutdown P o s i t i o n  
Func t ion  a re  a v a i l a b l e  and r e q u i r e d  t o  be OPERABLE. The 
Reactor Mode-Switch Shutdown P o s i t i o n  Func t ion  i s  r e q u i r e d  
t o  be OPERABLE i n  MODES 1 and 2, and i n  MODE 5 w i t h  any 
c o n t r o l  r od  withdrawn f rom a  core c e l l  c o n t a i n i n g  one o r  
more f u e l  assemblies, s ince  these are  t h e  MODES and o t h e r  
s p e c i f i e d  cond i t i ons  when c o n t r o l  rods a re  withdrawn. 

5. Manual MSIV Ac tua t i on  

The Manual I n i t i a t i o n  pushbutton Func t ion  p rov ides  s i g n a l s  
t o  t h e  OLU i n  each d i v i s i o n  t h a t  a re  redundant t o  t h e  
automat ic  p r o t e c t i v e  i ns t rumen ta t i on  and p rov ide  manual 
i s o l a t i o n  c a p a b i l i t y .  No s p e c i f i c  ABWR s a f e t y  a n a l y s i s  t h a t  
takes c r e d i t  f o r  t h i s  Funct ion.  It i s  r e t a i n e d  f o r  o v e r a l l  
redundancy and d i v e r s i t y  o f  t h e  i s o l a t i o n  f u n c t i o n  as 
r e q u i r e d  by t h e  NRC i n  t h e  p l a n t  l i c e n s i n g  bas i s .  

There a re  f o u r  MSIV manual a c t u a t i o n  pushbuttons. The da ta  
i s  r ou ted  d i r e c t l y  t o  t he  OLUs f o r  t h e  MSIVs so t h i s  
Func t ion  bypasses t h e  EMS, DTMs and TLUs. 

Press ing any two o f  t h e  f o u r  manual pushbuttons w i l l  cause 
i s o l a t i o n  o f  a l l  f o u r  steam 1  i nes .  There i s  no A l lowab le  

(cont inued)  
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APPLICABLE 5. Manual MSIV Ac tua t i on  (cont inued)  
SAFETY ANALYSIS, 
LCO, and Value f o r  t h i s  Func t ion  s ince  t h e  channels a re  mechan ica l l y  
APPLICABILITY actuated based s o l e l y  on t h e  p o s i t i o n  o f  t h e  pushbuttons. 
( Continued ) 

Four channels o f  t h e  MSL Manual I n i t i a t i o n  Func t ion  a re  
r e q u i r e d  t o  be OPERABLE i n  MODES 1, 2, and 3, s i nce  these 
a r e  t h e  MODES i n  which t h e  MSIVs are  r e q u i r e d  t o  be 
OPERABLE. 

ACTIONS A Note has been prov ided  t o  mod i fy  t h e  ACTIONS r e l a t e d  t o  
RPS and MSIV Ac tua t i on  channels. Sec t i on  1.3, Completion 
Times, s p e c i f i e s  t h a t  once a Cond i t i on  has been entered, 
subsequent t r a i n s ,  subsystems, components, o r  v a r i a b l e s  
expressed i n  t h e  Cond i t ion ,  d iscovered t o  be inoperab le  o r  
n o t  w i t h i n  l i m i t s ,  w i l l  n o t  r e s u l t  i n  separate e n t r y  i n t o  
t h e  Cond i t ion .  Sec t ion  1.3 a l so  s p e c i f i e s  t h a t  Required 
Ac t ions  o f  t h e  Cond i t i on  con t inue  t o  apply  f o r  each 
a d d i t i o n a l  f a i l u r e ,  w i t h  Completion Times based on i n i t i a l  
e n t r y  i n t o  t h e  Cond i t ion .  However, t h e  Required Ac t i ons  f o r  
inoperab le  RPS and MSIV Ac tua t i on  channels p rov ide  
app rop r i a te  compensatory measures f o r  mu1 t i p l e  inoperab le  
channels. As such, a Note has been prov ided  t h a t  a l l ows  
separate Cond i t i on  e n t r y  f o r  each inoperab le  RPS o r  MSIV 
Ac tua t i on  channel.  

A.1, A.2.1, A.2.2.1 and A.2.2.2 

These Ac t ions  assure t h a t  app rop r i a te  compensatory measures 
are taken when one LOGIC CHANNEL o r  MSIV manual channel 
becomes inoperable.  For these Funct ions, a f a i l u r e  i n  one 
channel w i l l  cause t h e  a c t u a t i o n  l o g i c  t o  become 1/3 o r  2/3 
depending on t he  na tu re  o f  t h e  f a i l u r e  ( i . e  f a i l u r e  which 
causes a channel t r i p  vs. a  f a i l u r e  which does n o t  cause a 
channel t r i p ) .  Therefore,  an a d d i t i o n a l  s i n g l e  f a i l u r e  w i l l  
n o t  r e s u l t  i n  l o s s  o f  p r o t e c t i o n .  

A c t i o n  A . l  f o r ces  a t r i p  c o n d i t i o n  i n  t h e  i nope rab le  
d i v i s i o n  which causes t h e  i n i t i a t i o n  l o g i c  t o  become 1/3 f o r  
t h e  Funct ion.  I n  t h i s  c o n d i t i o n  a s i n g l e  a d d i t i o n a l  f a i l u r e  
w i l l  n o t  r e s u l t  i n  l o s s  o f  p r o t e c t i o n  and t h e  a v a i l a b i l i t y  
o f  t h e  Func t ion  t o  p rov ide  a p l a n t  p r o t e c t i v e  a c t i o n  i s  a t  
l e a s t  as h i g h  as 2/4 t r i p  l o g i c .  Since p l a n t  p r o t e c t i o n  

(cont inued)  
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ACTIONS A.1, A.2.1. A.2.2.1 and A.2.2.2 (cont inued)  
( Continued ) 

c a p a b i l i t y  i s  w i t h i n  t h e  des ign  b a s i s  no f u r t h e r  a c t i o n  i s  
r equ i red  when t h e  inoperab le  channel i s  p laced i n  t r i p .  

A c t i o n  A.2.1 bypasses t h e  inoperab le  d i v i s i o n  which causes 
t h e  l o g i c  t o  become 2/3 so a s i n g l e  f a i l u r e  w i l l  n o t  r e s u l t  
i n  l o s s  o f  p r o t e c t i o n  o r  cause a spur ious i n i t i a t i o n .  Since 
o v e r a l l  redundancy i s  reduced, ope ra t i on  i n  t h i s  c o n d i t i o n  
i s  pe rm i t t ed  o n l y  f o r  a l i m i t e d  t ime.  A c t i o n  A.2.2.1 
res to res  t h e  inoperab le  channel. Ac t i on  A.2.2.2 repeats  
Ac t i on  A.1 i f  r e p a i r s  are n o t  made w i t h i n  t h e  a l lowab le  
Complet ion Time o f  Ac t i on  A.2.2.1. E i t h e r  o f  t h e  Ac t i ons  
A.2.2.1 o r  A.2.2.2 p laces p l a n t  p r o t e c t i o n  c a p a b i l i t y  w i t h i n  
t h e  des ign  bas i s  so no f u r t h e r  a c t i o n  i s  r equ i red .  

The Completion Time o f  s i x  hours f o r  implementing Ac t ions  
A . l  and A.2.1 i s  based on p r o v i d i n g  s u f f i c i e n t  t ime f o r  t h e  
opera to r  t o  determine which o f  t h e  a c t i o n s  i s  appropr ia te .  
The Completion Time i s  acceptable because t h e  p r o b a b i l i t y  o f  
an event r e q u i r i n g  t h e  Funct ion, coupled w i t h  f a i l u r e s  t h a t  
would de fea t  two o the r  channels associated w i t h  t h e  
Funct ion,  occu r r i ng  w i t h i n  t h a t  t ime p e r i o d  i s  q u i t e  low. 

Implementing Ac t i on  A.2.1 p rov ides  conf idence t h a t  P l a n t  
p r o t e c t i o n  i s  mainta ined (2/3 l o g i c )  f o r  an a d d i t i o n a l  
s i n g l e  inst rument  f a i l u r e .  However, w i t h  d i v i s i o n  I o r  111 
i n  bypass, a l o s s  o f  t h e  d i v i s i o n  I 1  power supply  cou ld  
d i s a b l e  two o f  t h e  remain ing channels. Therefore,  ope ra t i on  
w i t h  one d i v i s i o n  i n  bypass i s  r e s t r i c t e d  t o  30 days 
(Ac t ions  A.2.2.1 and A.2.2.2 Complet ion Time). The 
p r o b a b i l i t y  o f  an event r e q u i r i n g  t h e  Func t ion  coupled w i t h  
undetected f a i l u r e s  which cause t h e  l o s s  o f  two o f  t h e  
remain ing OPERABLE d i v i s i o n s  i n  t h e  Completion Time i s  q u i t e  
low. 

B.1, 8.2, and 8.3 

Cond i t ion  B occurs i f  two LOGIC CHANNELS o r  MSIV manual 
channels become inoperab le  i n  a fash ion  t h a t  does n o t  r e s u l t  
i n  an Ac tua t ion .  I n  t h i s  Cond i t ion ,  t h e  a c t u a t i o n  l o g i c  
cou ld  become 2/2. Therefore, i t  i s  app rop r i a te  t o  p l ace  one 
d i v i s i o n  i n  t r i p  (Ac t i on  B . l )  and t h e  o t h e r  i n  TLU ou tpu t  
bypass (Ac t i on  8.2).  The t r i p  l o g i c  then  becomes 1/2 so a 
s i n g l e  f a i l u r e  i n  t h e  remain ing operable d i v i s i o n s  would n o t  

(cont inued)  
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cause l o s s  o f  p r o t e c t i o n .  However, a  s i n g l e  f a i l u r e  i n  one 
o f  t h e  operable d i v i s i o n s  cou ld  r e s u l t  i n  a spur ious  t r i p .  

The Completion Times f o r  implementing Ac t i ons  0.1 and 8.2 i s  
based on p r o v i d i n g  adequate t ime f o r  t h e  opera to r  t o  
implement t h e  Required Act ions.  The Complet ion Times are  
acceptable because t h e  p r o b a b i l i t y  o f  an event  r e q u i r i n g  t h e  
Funct ion,  coupled w i t h  a f a i l u r e  i n  one o r  two o f  t h e  o t h e r  
channels associated w i t h  t h e  Funct ion,  occu r r i ng  w i t h i n  t h a t  
t ime p e r i o d  i s  q u i t e  low. 

A c t i o n  8.3 r e s t o r e s  a t  l e a s t  one o f  t h e  f a i l e d  channels t o  
OPERABLE s ta tus .  A Completion Time o f  30 days i s  pe rm i t t ed  
f o r  t h i s  Ac t ion .  The bas i s  f o r  t h e  Complet ion Time i s  as 
g i ven  f o r  Ac t i on  A.2.2.1 and A.2.2.2 s ince  t h e  p l a n t  
p r o t e c t i v e  a c t i o n  c a p a b i l i t y  i s  s i m i l a r .  

C . l  and C.2 

Th i s  Cond i t ion  app l i es  when th ree  LOGIC CHANNELS f o r  t h e  
same Func t ion  o r  t h r e e  MSIV manual i n i t i a t i o n  channels 
become inoperable.  Th is  Cond i t ion  represents  a case where 
in tended p r o t e c t i v e  a c t i o n  f rom a Func t ion  i s  1/1 (one 
channels f a i l s  t r i p p e d )  o r  i s  complete ly  unava i l ab le .  

Ac t i on  C . l  f o rces  t h e  i n i t i a t i o n  l o g i c  t o  become 1/1 so a 
p r o t e c t i v e  Ac t i on  f rom t h e  Func t ion  i s  s t i l l  a v a i l a b l e  b u t  
t h e  s i n g l e  f a i l u r e  c r i t e r i a  f o r  p l a n t  p r o t e c t i v e  a c t i o n  i s  
n o t  met. 

Ac t i on  C.2 causes r e s t o r a t i o n  o f  a  second channel f o r  t h e  
Func t ion  so t h e  i n i t i a t i o n  l o g i c  becomes 1/2 and p l a n t  
p r o t e c t i o n  i s  mainta ined f o r  a s i n g l e  a d d i t i o n a l  f a i l u r e .  
The s i x  hour Completion Time f o r  C.2 p rov ides  a reasonable 
amount o f  t ime t o  e f f e c t  r e p a i r s  on a t  l e a s t  one o f  t h e  
inoperab le  channels and avoids t h e  r i s k s  associated w i t h  
p l a n t  shutdown. 

D . l  and 0.2 

Th is  Cond i t ion  occurs when a l l  o f  t h e  LOGIC CHANNELS f o r  t h e  
same Func t ion  o r  a l l  o f  t h e  manual MSIV channels become 

(cont inued)  
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inoperable.  I n  t h i s  Cond i t i on  t h e  in tended ~ r o t e c t i v e  a c t i o n  
f rom a  Func t ion  i s  complete ly  unava i l ab le .  ' 

Although Ac t i on  D . l  does n o t  r e s t o r e  t h e  i n i t i a t i o n  
c a p a b i l i t y  f rom t h e  Funct ion i t  i s  r e q u i r e d  so t h a t  t h e  
l o g i c  w i l l  become 1/1 when Ac t i on  D.2 i s  completed. 

A c t i o n  D.2 r e s t o r e s  o f  a t  l e a s t  one channel o f  t h e  Func t ion  
which causes t h e  a c t u a t i o n  l o g i c  t o  become 1/1 so some 
degree o f  p r o t e c t i v e  a c t i o n  i s  r es to red .  The one hour 
Complet ion Time f o r  D.2 prov ides  some amount o f  t ime  t o  
e f f e c t  r e p a i r s  on a t  l e a s t  on o f  t h e  inoperab le  channels and 
avo id  t h e  r i s k s  associated w i t h  p l a n t  shutdown. Continued 
p l a n t  ope ra t i on  i n  t h i s  c o n d i t i o n  f o r  t h e  s p e c i f i e d  t ime 
does n o t  c o n t r i b u t e  s i g n i f i c a n t l y  t o  p l a n t  r i s k  because t h e  
p r o b a b i l i t y  o f  an event r e q u i r i n g  t h e  Func t ion  w i t h i n  t h e  
complet ion Time i s  q u i t e  low. 

These Ac t ions  assure t h a t  app rop r i a te  compensatory measures 
a re  taken when one OUTPUT CHANNEL becomes inoperab le .  For 
these Funct ions,  a  f a i l u r e  i n  one channel w i l l  cause t h e  
a c t u a t i o n  l o g i c  t o  become 1/3 o r  2/3 depending on t h e  type  
o f  f a i l u r e  ( i . e  f a i l u r e  which causes a  t r i p  vs. a  f a i l u r e  
which does n o t  cause a  t r i p ) .  Therefore,  an a d d i t i o n a l  
s i n g l e  f a i l u r e  w i l l  no t  r e s u l t  i n  l o s s  o f  p r o t e c t i o n .  

Ac t i on  E . l  f o r ces  a  t r i p  c o n d i t i o n  i n  t h e  inoperab le  channel 
which causes t h e  a c t u a t i o n  l o g i c  t o  become 1/3. I n  t h i s  
c o n d i t i o n  a  s i n g l e  a d d i t i o n a l  f a i l u r e  w i l l  n o t  r e s u l t  i n  
l o s s  o f  p r o t e c t i o n  and t h e  a v a i l a b i l i t y  o f  t h e  Func t ion  t o  
p rov ide  a  p l a n t  p r o t e c t i v e  a c t i o n  i s  a t  l e a s t  as h i g h  as f o r  
t h e  2/4 t r i p  l o g i c .  Since p l a n t  p r o t e c t i o n  c a p a b i l i t y  i s  
w i t h i n  t h e  design bas is  no f u r t h e r  a c t i o n  i s  requ i red .  

The Completion Time o f  s i x  hours f o r  implementing A c t i o n  E . l  
i s  acceptable because t h e  p r o b a b i l i t y  o f  an event  r e q u i r i n g  
t h e  Funct ion,  coupled w i t h  f a i l u r e s  t h a t  would de fea t  t h r e e  
o t h e r  channels associated w i t h  t h e  Funct ion,  o c c u r r i n g  
w i t h i n  t h a t  t ime p e r i o d  i s  q u i t e  low. 

(cont inued)  
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Cond i t ion  F  occurs i f  two OUTPUT CHANNELS become inoperab le  
i n  a  f ash ion  t h a t  does n o t  r e s u l t  i n  an Ac tua t ion .  I n  t h i s  
Condi t ion,  t h e  ac tua t i on  l o g i c  cou ld  become 2/2. P lac ing  one 
o f  t h e  inoperab le  channels i n  t r i p  (Ac t i on  F . l )  causes t h e  
l o g i c  t o  become 1/2 so a  s i n g l e  f a i l u r e  i n  t h e  remain ing 
operable channels would n o t  cause l o s s  o f  p r o t e c t i o n .  
However, a  s i n g l e  f a i l u r e  i n  one o f  t h e  operable channels 
cou ld  r e s u l t  i n  a  spur ious t r i p .  

The Completion Times f o r  implementing A c t i o n  F . l  i s  based on 
p r o v i d i n g  adequate t ime f o r  t h e  opera to r  t o  implement t h e  
Required Ac t ion .  The Complet ion Time i s  acceptable because 
t h e  p r o b a b i l i t y  o f  an event r e q u i r i n g  t h e  Funct ion,  coupled 
w i t h  undetected f a i l u r e s  i n  one o f  t h e  OPERABLE channels 
associated w i t h  t h e  Funct ion, occu r r i ng  w i t h i n  t h a t  t ime  
p e r i o d  i s  q u i t e  low. 

Ac t i on  F.2 res to res  a t  l e a s t  one o f  t h e  f a i l e d  channels t o  
OPERABLE s ta tus .  A  Completion Time o f  7 days i s  pe rm i t t ed  
f o r  t h i s  Ac t ion .  The Completion Time i s  based on t h e  low 
p r o b a b i l i t y  o f  an undetected f a i l u r e  i n  bo th  o f  t h e  OPERABLE 
channels f o r  t h e  Func t ion  occu r r i ng  i n  t h a t  t ime  pe r i od .  

Th is  Cond i t ion  app l i es  when t h r e e  o r  f o u r  OUTPUT CHANNELS 
f o r  t h e  same Funct ion become inoperable.  Th is  Cond i t i on  
represents  a  case where p r o t e c t i v e  a c t i o n  f rom a  Func t ion  i s  
1/1 o r  i s  complete ly  unava i lab le .  

Ac t i on  G . l  r equ i res  r e s t o r i n g  a  t o t a l  o f  a t  l e a s t  two 
channels t o  OPERABLE s t a t u s  which r e s t o r e s  t h e  a c t u a t i o n  
l o g i c  t o  1/2 so p l a n t  p r o t e c t i o n  i s  mainta ined f o r  a  s i n g l e  
a d d i t i o n a l  f a i l u r e .  

The one hour Completion Time prov ides  some amount o f  t ime  t o  
e f f e c t  r e p a i r s  and avo id  t h e  r i s k s  associated w i t h  p l a n t  
shutdown. P lan t  ope ra t i on  i n  t h i s  c o n d i t i o n  f o r  t h e  
s p e c i f i e d  t ime does n o t  c o n t r i b u t e  s i g n i f i c a n t l y  t o  p l a n t  
r i s k  because t h e  p r o b a b i l i t y  o f  an event r e q u i r i n g  t h e  
Funct ion w i t h i n  t h e  complet ion Time i s  q u i t e  low. 

(cont inued)  
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Th i s  Cond i t i on  addresses f a i l u r e s  i n  t h e  Reactor Mode 
Switch-Shutdown P o s i t i o n  Funct ion.  Since t h e  Func t ion  Log ic  
i s  2/2 any f a i l u r e  causes p r o t e c t i v e  a c t i o n  f rom t h e  
Func t ion  t o  become unavai 1  able.  

Ac t i on  H . l  r e s t o r e s  t h e  r e q u i r e d  channels t o  OPERABLE 
s ta tus .  The one hour Completion Time f o r  H . l  p rov ides  some 
amount o f  t ime  t o  e f f e c t  r e p a i r s  p r i o r  t o  implementing 
a d d i t i o n a l  Ac t ions  t o  p lace  t h e  p l a n t  i n  a  s t a t e  where t h e  
LC0 does n o t  apply .  Continued opera t ions  i n  t h i s  c o n d i t i o n  
f o r  t h e  s p e c i f i e d  t ime does no t  c o n t r i b u t e  s i g n i f i c a n t l y  t o  
p l a n t  r i s k  because t h e  p r o b a b i l i t y  o f  an event  r e q u i r i n g  t h e  
Func t ion  w i t h i n  t h e  Completion Time i s  q u i t e  low. 

1.1 and 1.2 

I f  one o f  t h e  manual scram d i v i s i o n s  becomes inoperab le  then  
manual scram i s  unava i lab le .  P lac ing  t h e  a f f e c t e d  d i v i s i o n  
i n  t r i p  (Ac t i on  1.1) causes t h e  manual scam l o g i c  t o  become 
1/1. Note t h a t  t he  automat ic  a c t u a t i o n  l o g i c  becomes 1/3 i n  
t h i s  c o n d i t i o n  so t h e r e  i s  an increased v u l n e r a b i l i t y  t o  
spur ious  t r i p s .  Since t h e  manual t r i p  uses a  minimum o f  
equipment and complete ly  bypasses t h e  automat ic  RPS t r i p  
l o g i c ,  t h e r e  i s  h i g h  conf idence t h a t  manual scram w i l l  be 
a v a i l a b l e  from t h e  remain ing sw i t ch  i f  needed. 

The one hour Completion Time f o r  1.1 p rov ides  some amount o f  
t ime f o r  t h e  opera to r  t o  implement t h e  Ac t ion .  P lan t  
ope ra t i on  i n  t h i s  c o n d i t i o n  f o r  t h e  s p e c i f i e d  t ime  does n o t  
c o n t r i b u t e  s i g n i f i c a n t l y  t o  p l a n t  r i s k  because t h e  
p r o b a b i l i t y  o f  an event r e q u i r i n g  t h e  Func t ion  w i t h i n  t h e  
Completion Time i s  q u i t e  low.  

Ac t i on  1.2 res to res  a l l  r equ i red  manual scram channels. The 
Completion Time f o r  Ac t i on  1.2 i s  s e t  t h e  same as f o r  
c o n d i t i o n  8.3 s ince  t h e  c o n d i t i o n s  a re  s i m i l a r  i n  terms o f  
o v e r a l l  p l a n t  p r o t e c t i o n .  

Th is  Cond i t i on  assures t h a t  app rop r i a te  a c t i o n s  a re  taken 
f o r  m u l t i p l e  inoperab le  RPS Ac tua t i on  Funct ions w h i l e  i n  

(cont inued)  
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MODES 1 or 2. If the specified Actions for Conditions A, B, 
C, D, E, F,  G, H, or I are not implemented within the 
specified Completion Times the plant must be placed in a 
condition where the LC0 does not apply. This is accomplished 
by placing the plant in MODE 3. The Completion Time is 
reasonable, based on operating experience, to reach MODE 3 
from MODES 1 or 2 in an orderly manner and without 
challenging plant systems. 

u 
This Condition assures that appropriate actions are taken 
for mu1 tiple inoperable RPS Actuation Functions while in 
MODE 5 with any control rod withdrawn from a core cell 
containing at least one fuel assembly. If the specified 
Actions for Conditions A, B, C, D, E, F, G, H, or I are not 
implemented within the specified Completion Times the plant 
must be placed in a condition where the LC0 does not apply. 
This is done by immediately initiating action to insert all 
insertable control rods in core cells containing one or more 
fuel assemblies. Control rods in core cells containing no 
fuel assemblies do not affect the reactivity of the core and 
are, therefore, not required to be inserted. Action must 
continue until all insertable control rods in core cells 
containing one or more fuel assemblies are fully inserted. 

L.1. L.2.1 and L.2.2 

This Condition assures that appropriate actions are taken 
for multiple inoperable MSIV Actuation Functions. If the 
specified Actions for Conditions A, B, C, D, E, F, or G are 
not implemented within the specified Completion Times the 
plant must be placed in a condition where the LC0 does not 
apply. This is accomplished by isolating the affected 
penetration flow paths or placing the plant in MODE 4 where 
the LC0 does not apply. 

The Completion Times of 12 hours for isolating the 
penetration flow paths (Action L.1) provides sufficient time 
to identify the effected flow paths and perform the action. 
The Completion Times for achieving MODE 4 (Actions L.2.1 and 
L .2.2) are reasonable, based on operating experience, to 

(continued) 
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reach MODE 4 i n  an o r d e r l y  manner and w i t h o u t  cha l l eng ing  
p l a n t  systems. 

SURVEILLANCE 
REQUIREMENTS 

The CHANNEL FUNCTIONAL TESTS r e q u i r e d  i n  LC0 3 . 3 . 1 . 1 ,  "SSLC 
Sensor Ins t rumenta t ion"  ensures t h a t  t h e  r e q u i r e d  SENSOR 
CHANNELS w i l l  per form as in tended and generate a  t r i p  
c o n d i t i o n  when requ i red .  Th is  LC0 addresses t h e  o p e r a b i l i t y  
o f  t h e  LOGIC CHANNELS and OUTPUT CHANNELS f o r  RPS and MSIV, 
which covers t h e  TLUs, t h e  ou tpu t  l o g i c  u n i t s  (OLUs), t h e  
l o a d  d r i v e r s ,  and t h e  manual a c t u a t i o n  Funct ions.  

A  CHANNEL FUNCTIONAL TEST i s  performed on each manual RPS 
scram d i v i s i o n  t o  ensure t h a t  t h e  e n t i r e  manual t r i p  channel 
w i l l  operate as in tended.  

Th is  f u n c t i o n  uses a  minimum o f  components, and t h e  
components have been proven h igh1 y  re1  i abl  e  through 
ope ra t i ng  experience. However, a  re1  a t i  ve l  y  s h o r t  
s u r v e i l l a n c e  i n t e r v a l  o f  [ 7 ]  days i s  used s i nce  a v a i l a b i l i t y  
o f  manual scram i s  impor tan t  f o r  p r o v i d i n g  a d i v e r s e  means 
o f  r e a c t o r  scram and t h e  l o g i c  i s  2/2.  The p r o b a b i l i t y  o f  an 
event r e q u i r i n g  manual scram coupled w i t h  a  f a i l u r e  o f  one 
o f  t h e  scram channels w i t h i n  t h i s  t ime  p e r i o d  i s  very  low. 

A  DIVISIONAL FUNCTIONAL TEST i s  performed on t h e  LOGIC 
CHANNELS i n  each d i v i s i o n  t o  p rov ide  conf idence t h a t  t h e  
f u n c t i o n s  w i l l  per form as in tended.  The t e s t  i s  performed by 
r e p l a c i n g  t h e  normal s i gna l  w i t h  a  t e s t  s i gna l  as f a r  
upstream i n  t h e  channel as poss ib l e  w i t h i n  t h e  c o n s t r a i n t s  
o f  t h e  i ns t rumen ta t i on  design and t h e  need t o  per fo rm t h e  
s u r v e i l l a n c e  w i t hou t  d i s r u p t i n g  p l a n t  opera t ions .  See 
Sec t ion  1 . 1 ,  " d e f i n i t i o n s "  f o r  a d d i t i o n a l  i n f o r m a t i o n  on t h e  
scope o f  t h e  t e s t .  

The devices used t o  implement t h e  RPS and MSIV a c t u a t i o n  
f u n c t i o n s  a re  s p e c i f i e d  t o  be o f  h i g h  r e l i a b i l i t y  and have a  

(cont inued)  
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( Continued ) h i g h  degree o f  redundancy. Therefore, t h e  [92] day frequency 

~ r o v i d e s  conf idence t h a t  dev ice  Ac tua t i on  w i l l  occur  when 
needed. Th i s  t e s t  over laps  o r  i s  performed i n  con junc t i on  
w i t h  t h e  DIVISIONAL FUNCTIONAL TESTS performed under LC0 
3.3.1.1, "SSLC Sensor Ins t rumenta t ion"  t o  p rov ide  t e s t i n g  up 
t o  t h e  OUTPUT CHANNELS. 

A CHANNEL FUNCTIONAL TEST i s  performed on each manual MSIV 
channel t o  ensure t h a t  t h e  channel w i l l  operate as in tended.  

The devices used t o  implement t h e  manual MSIV a c t u a t i o n  a re  
o f  h i gh  r e l i a b i l i t y  and have a h igh  degree o f  redundancy. 
Therefore,  t h e  [92] day frequency p rov ide  con f idence t h a t  
dev ice  Ac tua t i on  w i l l  occur when needed. The p r o b a b i l i t y  o f  
an event r e q u i r i n g  manual MSIV a c t u a t i o n  coupled w i t h  
undetected f a i l u r e s  i n  t h r e e  channels w i t h i n  t h i s  t ime 
p e r i o d  i s  very  low. 

The t e s t s  i n  t h e  COMPREHENSIVE FUNCTIONAL TEST (CoFT) v e r i f y  
p roper  SSLC system func t i on ,  computer component f unc t i on ,  
so f tware  and hardware i n t e r a c t i o n s ,  response t imes,  and 
e r r o r  hand1 ing.  E r r o r  s t a t i s t i c s ,  usage s t a t i s t i c s ,  
h i s t o r i c a l  s t a t i s t i c s ,  and var ious  o t h e r  measures a re  used 
t o  v e r i f y  p roper  performance o f  t h e  SSLC. Successful  
complet ion o f  these t e s t s  es tab l i shes  OPERABILITY o f  SENSOR 
CHANNELS, LOGIC CHANNELS, and OUTPUT CHANNELS. 

The ABWR p r o t e c t i v e  a c t i o n  equipment i s  d i v i d e d  i n t o  
segments t o  s i m p l i f y  sof tware and hardware design and t o  
l i m i t  t h e  scope o f  e f f e c t  o f  a  g i ven  f a i l u r e .  A p e r i o d i c  
t e s t  i s  performed t o  p rov ide  conf idence t h a t  t h e  segments 
and assoc ia ted  i n te r connec t i ons  are ope ra t i ng  w i t h i n  
s p e c i f i e d  l i m i t s .  The CoFT i s  designed t o  c o n f i r m  t h a t  t h e  
c u r r e n t  c o n f i g u r a t i o n  and s t a t e  o f  t h e  system i s  acceptable 
and t o  determine t h e  r e a l - t i m e  performance o f  t h e  o v e r a l l  
system. App rop r i a te l y  designed t e s t s  which i nc l ude  s u i t a b l e  
da ta  l ogg ing  and ana l ys i s  may be used t o  d e t e c t  unexpected 
degradat ion.  

(cont inued)  
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SURVEILLANCE SR 3.3.1.2.4 (cont inued)  
REOUIREMENTS 
( con t inued ) The sof tware based SSLC system conta ins  many s ta tes ,  n o t  a l l  

o f  which w i l l  occur over  t h e  l i f e  o f  t h e  p l a n t .  The most 
impor tan t  s ta tes  a re  those t h a t  a re  r e q u i r e d  t o  m i t i g a t e  
acc idents.  Therefore, t h e  CoFT focuses on usage t e s t i n g ,  
which exerc ises  t h e  o v e r a l l  system by s imu la t i ng  t h e  i n p u t  
cond i t i ons  under which t h e  system i s  designed t o  perform, 
r a t h e r  than coverage t e s t i n g ,  which at tempts t o  exe rc i se  a l l  
poss ib l e  s t a t e s  o f  t h e  system. Before p l a n t  s t a r t - u p  t h e r e  
i s  a  h i g h  l e v e l  o f  conf idence t h a t  t h e  SSLC system w i l l  
operate as s p e c i f i e d  due t o  t h e  ex tens ive  inspec t ions ,  
t e s t s ,  and analyses conducted d u r i n g  t h e  ITAAC p r e -  
ope ra t i ona l  phases. Dur ing t h e  p l a n t  ope ra t i ng  l i f e ,  t h e  
CoFT assures t h a t  t h e  p r o t e c t i v e  a c t i o n  equipment i s  w i t h i n  
i t s  s p e c i f i e d  performance c h a r a c t e r i s t i c s .  

The COMPREHENSIVE FUNCTIONAL TEST i s  in tended t o  p rov ide  end 
t o  end t e s t i n g .  I f  necessary, o the r  s u r v e i l l a n c e s  (e.g. 
CALIBRATION, OUTPUT CHANNEL TEST) t h a t  ove r l ap  t h e  CoFT may 
be used t o  s a t i s f y  t h e  requirements o f  t h e  COMPREHENSIVE 
FUNCTIONAL TEST. 

Th is  s u r v e i l l a n c e  over laps o r  i s  performed i n  con junc t i on  
w i t h  t h e  COMPREHENSIVE FUNCTIONAL TEST i n  LC0 3.3.1.1, "SSLC 
Sensor Ins t rumenta t ion" .  The combined o r  over lapp ing  t e s t s  
p rov ide  complete end-to-end t e s t i n g  o f  a l l  RPS and MSIV 
p r o t e c t i v e  ac t ions .  

The 18 month frequency i s  based on t h e  ABWR expected 
r e f u e l i n g  i n t e r v a l  and t h e  need t o  per form t h i s  Su rve i l l ance  
under t h e  cond i t i ons  t h a t  apply  du r i ng  a  p l a n t  outage t o  
reduce t h e  p o t e n t i a l  f o r  an unplanned t r a n s i e n t  i f  t h e  
Su rve i l l ance  were performed w i t h  t h e  r e a c t o r  a t  power. The 
h igh  r e l i a b i l i t y  o f  t h e  devices used i n  t h e  SSLC processing 
coupled w i t h  t h e  CHANNEL FUNCTIONAL TESTS p rov ide  conf idence 
t h a t  t h e  s p e c i f i e d  frequency i s  adequate. 

The OUTPUT CHANNEL FUNCTIONAL TEST demonstrates t h e  
c a p a b i l i t y  t o  ac tua te  a l l  o f  t h e  devices (e.g pumps, va lves,  
e t c )  r equ i red  t o  implement a  p r o t e c t i v e  ac t i on .  

(cont inued)  
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SURVEILLANCE SR 3.3.1.2.5 (continued) 
REQUIREMENTS 
( continued ) The 18 month frequency is based on the ABWR expected 

refueling interval and the need to perform this Surveillance 
under the conditions that apply during a plant outage to 
reduce the potential for an unplanned transient if the 
Surveillance were performed with the reactor at power. The 
high reliability of the devices used in the SSLC processing 
coupled with the DIVISIONAL FUNCTIONAL TESTS provide 
confidence that the specified frequency is adequate. 

This SR ensures that the RPS RESPONSE TIMES are less than or 
equal to the maximum values assumed in the accident 
analysis. 

This surveillance overlaps or is performed in conjunction 
with the RPS RESPONSE TIME Surveillance in LC0 3.3.1.1, 
"SSLC Sensor Instrumentation." The combined or overlapping 
tests provide complete end-to-end testing of the RPS 
protective actions. 

The 18 month frequency is based on the ABWR expected 
refueling interval and the need to perform this Surveillance 
under the conditions that apply during a plant outage. The 
high reliability of the devices used in the RPS processing 
coupled with operating experience which shows that random 
failures of instrumentation and embedded processor 
components causing serious time degradation, but not channel 
failure, are infrequent provide confidence that the 
specified Frequency is adequate. 

This SR ensures that the individual MSIV channel response 
times are less than or equal to the maximum values assumed 
in the accident analysis. The instrument response times 
must be added to the MSIV closure times to obtain the 
ISOLATION SYSTEM RESPONSE TIME. 

This surveillance overlaps or is performed in conjunction 
with the ISOLATION RESPONSE TIME Surveillance in LC0 
3.3.1.1, "SSLC Sensor Instrumentation." The combined or 

(continued) 
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SURVEILLANCE SR 3.3.1.2.7 (cont inued)  
REQUIREMENTS 
( Continued ) over lapp ing  t e s t s  p rov ide  complete end- to-end t e s t i n g  o f  t h e  

MSIV response t ime.  

The 18 month frequency i s  based on t h e  ABWR expected 
r e f u e l i n g  i n t e r v a l  and t h e  need t o  per form t h i s  S u r v e i l l a n c e  
under t h e  cond i t i ons  t h a t  apply  d u r i n g  a  p l a n t  outage. The 
h igh  r e l i a b i l i t y  o f  t h e  devices used i n  t h e  MSIV process ing  
coupled w i t h  ope ra t i ng  exper ience which shows t h a t  random 
f a i l u r e s  o f  i ns t rumen ta t i on  and embedded processor  
components causing ser ious  t ime degradat ion,  b u t  n o t  channel 
f a i l u r e ,  are i n f r equen t  p rov ide  conf idence t h a t  t h e  
s p e c i f i e d  Frequency i s  adequate. 

REFERENCES 1. DCD T i e r  2, Sec t ion  5.2.2, "Overpressure p r o t e c t i o n " .  

2. DCD T i e r  2, Sec t ion  6.3.3, "ECCS performance 
eva lua t i on "  

3. DCD T i e r  2, Chapter 15, "Accident  Ana l ys i s " .  
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B 3.3 INSTRUMENTATION 

B 3.3.1.3 Standby L i q u i d  Cont ro l  (SLC) and Feedwater Runback (FWRB) 
Ac tua t i on  

BASES 

BACKGROUND The SLC and FWRB Funct ions p rov ide  a l t e r n a t e  means f o r  
r e a c t i v i t y  r educ t i on  t o  p r o t e c t  aga ins t  t h e  remote 
p r o b a b i l i t y  o f  a  f a i l u r e  t o  i n s e r t  a l l  c o n t r o l  rods when 
needed. 

These Funct ions a re  i n  a d d i t i o n  t o  those descr ibed  i n  LC0 
3.3.4.1, "ATWS and EOC-RPT Ins t rumen ta t i on " .  SLC and FWRB 
are  i n i t i a t e d  on Reactor Vessel Water Level-Low, Level 2 o r  
Reactor Steam Dome Pressure-High. These f ea tu res  w i l l  n o t  
be i n i t i a t e d  unless t h e  neutron f l u x  l e v e l  i s  above t h e  
va lue  s p e c i f i e d  f o r  t h e  SRNM ATWS permiss ive  Funct ion.  

The SLC i n j e c t s  a s o l u t i o n  o f  Boron (a neut ron  absorber) and 
water  i n t o  t h e  r e a c t o r  vessel .  The a v a i l a b l e  q u a n t i t y  o f  
bora ted  water  i s  s u f f i c i e n t  t o  reduce core r e a c t i v i t y  t o  an 
acceptable l e v e l  f o r  a  pos tu la ted  f a i l u r e  o f  a l l  c o n t r o l  
rods  t o  be i nse r ted .  There a re  two SLC pumps and i n j e c t i o n  
valves. 

The FWRB causes t h e  feedwater pumps t o  go t o  minimum speed, 
which reduces core i n l e t  subcool ing and t h e r e f o r e  core  
r e a c t i v i t y  and power l e v e l .  A runback s i gna l  i s  sen t  t o  
each o f  t h e  feedwater pumps. 

An SLC and FWRB SENSOR CHANNEL, LOGIC CHANNEL and OUTPUT 
CHANNEL i s  conta ined i n  each o f  t h e  f o u r  SSLC d i v i s i o n s .  
A l l  channel types use 2/4 l o g i c  w i t h  s u i t a b l e  i s o l a t i o n  
between d i v i s i o n s .  The channels a re  separate f rom t h e  SSLC 
processing devices. See t h e  background s e c t i o n  o f  LC0 
3.3.1.1, "SSLC Sensor Ins t rumenta t ion"  f o r  a d d i t i o n a l  
i n fo rma t i on .  

APPLICABLE SLC and FWRB are assumed i n  t h e  ABWR s a f e t y  a n a l y s i s  o f  
SAFETY ANALYSIS Reference 1. These f ea tu res  a re  i n i t i a t e d  t o  a i d  i n  
LCO, and p rese rv i ng  t h e  i n t e g r i t y  o f  t h e  f u e l  c l add ing  f o l l o w i n g  
APPLICABILITY events i n  which a requ i red  scram may n o t  occur .  The 

f ea tu res  a re  inc luded as r e q u i r e d  by t h e  NRC P o l i c y  
Statement. 

(cont inued)  

ABWR TS B 3.3-101 Rev. 0. Design Control DocumentITier 2 



SLC and FWRB Ac tua t i on  
B 3.3.1.3 

BASES 

APPLICABLE The OPERABILITY o f  t h e  SLC and FWRB i s  dependent on t h e  
SAFETY ANALYSIS, OPERABILITY o f  t h e  i n d i v i d u a l  Funct ions.  Each Func t ion  must 
LCO, and have a requ i red  number o f  OPERABLE channels. 
APPLICABILITY 
I Continued 1 The i n d i v i d u a l  Funct ions a re  reau i red  t o  be OPERABLE i n  

MODES 1 and 2 t o  p r o t e c t  aga ins t  pos tu la ted  common mode 
f a i l u r e s  o f  t h e  Reactor P r o t e c t i o n  System by p r o v i d i n g  a 
d i ve rse  method o f  reducing core r e a c t i v i t y .  I n  MODES 1 and 2 
t h e  r e a c t o r  may be producing s i g n i f i c a n t  power. I n  MODES 3 
and 4, t h e  r e a c t o r  i s  shut  down w i t h  a l l  c o n t r o l  rods 
i nse r ted ;  thus, an ATWS event i s  n o t  c r e d i b l e .  I n  MODE 5, 
t h e  one-rod-out  i n t e r l o c k  ensures t h e  r e a c t o r  remains 
s u b c r i t i c a l  ; thus, an ATWS event i s  n o t  s i g n i f i c a n t .  

The SENSOR CHANNELS are  addressed i n  LC0 3.3.1.1, "SSLC 
Sensor Ins t rumenta t ion" .  Th is  LC0 addresses t h e  LOGIC and 
OUTPUT CHANNELS. The d iscuss ions  are g iven  below on a 
Func t ion  by Funct ion bas is .  F igure  B 3.3.1.3-1 i l l u s t r a t e s  
t h e  Funct ions.  

1.a. 2.a. SLC Ac tua t ion  and FWRB Ac tua t i on  LOGIC CHANNELS 

These LOGIC CHANNELS must generate and t r a n s m i t  i n i t i a t i o n  
da ta  t o  t h e  OUTPUT CHANNELS. Each o f  t h e  f o u r  channels 
sends i n i t i a t i o n  da ta  t o  a l l  f o u r  OUTPUT CHANNELS. Four 
channels o f  t h i s  Funct ion a re  r e q u i r e d  t o  be OPERABLE and 
t h r e e  a re  necessary t o  p rov ide  conf idence t h a t  no s i n g l e  
inst rument  f a i l u r e  can prec lude RFC o r  FWRB i n i t i a t i o n  f rom 
t h i s  Func t ion  on a v a l i d  s i g n a l .  

There i s  no a l lowab le  va lue  associated w i t h  t h i s  Func t ion .  

1.b. 2.b. SLC and FWRB Ac tua t i on  OUTPUT CHANNELS 

These OUTPUT CHANNELS cause ac tua t i on  o f  t h e  SLC and FWRB. 
P r o t e c t i v e  a c t i o n  w i l l  occur when Ac tua t i on  s i g n a l s  occur i n  
2 o f  t h e  4 channels. Four channels a re  r e q u i r e d  t o  be 
OPERABLE and t h ree  channels must be OPERABLE t o  p rov ide  
conf idence t h a t  no s i n g l e  inst rument  f a i l u r e  can prec lude  an 
SLC o r  FWRB Ac tua t i on  f rom t h i s  Func t ion  on a v a l i d  s i g n a l .  

(cont inued)  
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APPLICABLE 3. Manual ATWS-ARI/SLCS I n i t i a t i o n  
SAFFTY.ANALYSIS. - . . . - . . . .. . . . - . . . - , 
LCO, and The Manual ATWS-ARI/SLCS I n i t i a t i o n  pushbut ton channels 
APPLICABILITY i n t roduce  s i g n a l s  i n t o  t h e  SLC and FWRB l o g i c  t o  p rov ide  
( Continued ) manual i n i t i a t i o n  c a p a b i l i t y  t h a t  i s  redundant t o  t h e  

automatic i n i t i a t i o n .  There a re  two pushbuttons and bo th  
must be a c t i v a t e d  t o  i n i t i a t e  SLC and FWRB. Each sw i t ch  has 
four  con tac ts  f o r  SLC and FWRB i n i t i a t i o n .  S igna l s  f rom bo th  
manual switches a re  sent t o  t h e  l o g i c  i n  a l l  f o u r  d i v i s i o n s .  
Each con tac t  i s  a  separate channel so t he re  a re  two manual 
i n i t i a t i o n  channels per  d i v i s i o n .  The con tac ts  used f o r  
manual ARI are covered i n  3.3.4.1, "ATWS & EOC-RPT 
Ins t rumenta t ion .  

There i s  no Al lowable Value f o r  t h i s  Func t ion  s i nce  i t  i s  
mechanical ly  actuated based s o l e l y  on t h e  p o s i t i o n  o f  t h e  
pushbuttons. Two channels per  d i v i s i o n  o f  t h e  Manual 
I n i t i a t i o n  Funct ion a re  requ i red  t o  be OPERABLE when t h e  SLC 
and FWRB are reau i red  t o  be OPERABLE. 

ACTIONS A Note has been prov ided  t o  modi fy  t h e  ACTIONS r e l a t e d  t o  
t h e  Funct ions covered by t h i s  LCO. Sec t ion  1.3, Completion 
Times, s p e c i f i e s  t h a t  once a  Cond i t ion  has been entered, 
subsequent t r a i n s ,  subsystems, components, o r  v a r i a b l e s  
expressed i n  t h e  Condi t ion,  d iscovered t o  be inoperab le  o r  
n o t  w i t h i n  l i m i t s ,  w i l l  no t  r e s u l t  i n  separate e n t r y  i n t o  
t h e  Condi t ion.  Sec t ion  1.3 a l so  s p e c i f i e s  t h a t  Required 
Ac t ions  o f  t h e  Cond i t i on  con t inue  t o  app ly  f o r  each 
a d d i t i o n a l  f a i l u r e ,  w i t h  Completion Times based on i n i t i a l  
e n t r y  i n t o  t h e  Cond i t ion .  However, t h e  Required Ac t i ons  f o r  
inoperab le  SLC and FWRB Ac tua t i on  p rov ide  app rop r i a te  
compensatory measures f o r  mu1 t i p 1  e  inoperab le  channels. As 
such, a  Note has been prov ided t h a t  a l lows separate 
Cond i t ion  e n t r y  f o r  each inoperab le  channel. 

A . l  and A.2 

These Ac t ions  assure t h a t  app rop r i a te  compensatory measures 
a re  taken when a  LOGIC CHANNEL o r  manual i n i t i a t i o n  channel 
becomes inoperable i n  one d i v i s i o n .  A  f a i l u r e  i n  one 
d i v i s i o n  w i l l  cause t h e  l o g i c  t o  become 1/3 o r  2/3 depending 

(cont inued)  
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ACTIONS A . l  and A.g (cont inued)  
( Continued ) 

on t h e  na tu re  o f  t h e  f a i l u r e  ( i . e .  f a i l u r e  which causes a  
t r i p  vs. a  f a i l u r e  which does n o t  cause a  t r i p ) .  Therefore, 
an a d d i t i o n a l  s i n g l e  f a i l u r e  w i l l  n o t  r e s u l t  i n  l o s s  o f  
p r o t e c t i o n .  

Ac t i on  A . l  bypasses t h e  inoperab le  channel which f o r ces  t h e  
l o g i c  t o  become 2/3 so a  s i n g l e  f a i l u r e  w i l l  n o t  r e s u l t  i n  
l o s s  o f  p r o t e c t i o n  o r  cause a  spur ious i n i t i a t i o n .  The 
Completion Time o f  s i x  hours f o r  implementing t h i s  Ac t i on  
p rov ides  s u f f i c i e n t  t ime  t o  per fo rm t h e  Ac t ion .  
Implementing Required Ac t i on  A. 1 prov ides  conf idence t h a t  
P lan t  p r o t e c t i o n  i s  mainta ined f o r  an a d d i t i o n a l  s i n g l e  
inst rument  f a i l u r e .  

Ac t i on  A.2 requ i res  t h e  r e s t o r a t i o n  o f  t h e  inoperab le  
channel w i t h i n  30 days. Th is  30 day Complet ion Time i s  
acceptable s ince  complet ion o f  Ac t i on  A . l  causes t h e  l o g i c  
t o  become 2/3. 

B. l  and 8.2 

These Ac t ions  assure t h a t  app rop r i a te  compensatory measures 
a re  taken when a  LOGIC CHANNEL o r  manual i n i t i a t i o n  channel 
i s  inoperab le  i n  two d i v i s i o n s  due t o  f a i l u r e s  t h a t  do n o t  
cause an i n i t i a t i o n .  For t h i s  cond i t i on ,  t h e  a c t u a t i o n  
l o g i c  becomes 2/2 o r  1/2, depending on t h e  na tu re  o f  t h e  
f a i l u r e s .  

Ac t i on  B . l  bypasses one o f  t h e  d i v i s i o n s  c o n t a i n i n g  t h e  
f a i l e d  channel t o  pe rm i t  r e p a i r s  on t h a t  channel. A c t i o n  8.2 
res to res  a t  l e a s t  one inoperab le  channel t o  OPERABLE s ta tus .  

The Completion Time o f  6 hours f o r  implementing A c t i o n  B . l  
i s  based on p r o v i d i n g  s u f f i c i e n t  t ime f o r  t h e  opera to r  t o  
determine which o f  t h e  f a i l e d  channels t o  bypass and t o  
per fo rm t h e  Ac t ion .  The Complet ion Time i s  acceptable 
because t h e  p r o b a b i l i t y  o f  an event r e q u i r i n g  t h e  Funct ion, 
coupled w i t h  a  f a i l u r e  t h a t  would de fea t  t h e  o t h e r  channels 
associated w i t h  t h e  Funct ion, occu r r i ng  w i t h i n  t h a t  t ime 
p e r i o d  i s  low. 

When Ac t i on  B. l  i s  completed, p r o t e c t i v e  a c t i o n  i s  
mainta ined as l ong  as t h e  o the r  channels remain OPERABLE. 

(cont inued)  
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ACTIONS B . l  and 6.2 (cont inued)  
( Continued ) 

Therefore, ope ra t i on  i n  t h i s  c o n d i t i o n  i s  pe rm i t t ed  f o r  7 
days (Ac t i on  8.2 Completion Time). The p r o b a b i l i t y  o f  an 
event r e q u i r i n g  p l a n t  scram, combined w i t h  f a i l u r e  t o  scram 
and an undetected f a i l u r e  i n  another  channel o f  t h e  
Funct ion,  w i t h i n  t h e  Completion Time i s  q u i t e  low. 

Th is  A c t i o n  assures t h a t  app rop r i a te  compensatory measures 
a re  taken when one OUTPUT CHANNEL o f  a  Func t ion  becomes 
inoperab le .  For these Funct ions,  a  f a i l u r e  i n  one OUTPUT 
CHANNEL w i l l  cause t h e  ac tua t i on  l o g i c  t o  become 1/3 o r  2/3 
depending on t h e  na tu re  o f  t h e  f a i l u r e  (i .e. f a i l u r e  which 
causes a  channel t r i p  vs. a  f a i l u r e  which does n o t  cause a  
channel t r i p ) .  Therefore, an a d d i t i o n a l  s i n g l e  f a i l u r e  w i l l  
n o t  r e s u l t  i n  l o s s  o f  p r o t e c t i o n .  

A c t i o n  C . l  r e s t o r e s  t h e  channel t o  OPERABLE s ta tus .  Since 
p l a n t  p r o t e c t i o n  Ac t i on  i s  mainta ined g i ven  an a d d i t i o n a l  
s i n g l e  f a i l u r e ,  ope ra t i on  i n  t h i s  c o n d i t i o n  f o r  30 days i s  
pe rm i t t ed .  The Completion Time i s  acceptable because t h e  
p r o b a b i l i t y  o f  an event r e q u i r i n g  p l a n t  scram, combined w i t h  
f a i l u r e  t o  scram and undetected f a i l u r e s  t h a t  would de fea t  
two o the r  channels associated w i t h  t h e  Funct ion,  occu r r i ng  
w i t h i n  t h a t  t ime p e r i o d  i s  q u i t e  low. 

These ac t i ons  a re  in tended t o  ensure t h a t  app rop r i a te  
ac t i ons  a re  taken when two OUTPUT CHANNELS become 
inoperable.  For t h i s  Cond i t ion  t h e  a c t u a t i n g  l o g i c  becomes 
2/2 so automat ic  i n i t i a t i o n  c a p a b i l i t y  i s  mainta ined.  

The Completion Time t o  r e s t o r e  one o f  t h e  inoperab le  
channels i s  s u f f i c i e n t  f o r  t h e  opera to r  t o  t a k e  c o r r e c t i v e  
a c t i o n  and takes i n t o  account t h e  low l i k e l i h o o d  o f  an event 
r e q u i r i n g  a c t u a t i o n  o f  t h e  SLC and FWRB coupled w i t h  a  
f a i l u r e  i n  an a d d i t i o n a l  channel du r i ng  t h i s  per iod .  

(cont inued)  
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BASES 

ACTIONS LLl 
( Continued ) 

With any Required Ac t i on  and assoc ia ted  Complet ion Time n o t  
met, o r  m u l t i p l e  f a i l u r e s  t h a t  cause t h e  l o s s  o f  a  Func t ion  
o r  t h e  l o g i c  t o  become 1/1 t h e  SLC must be dec la red  
inoperab le .  Th i s  w i l l  cause t h e  LC0 f o r  an inoperab le  SLC 
t o  be invoked and app rop r i a te  compensatory measures taken. 

The a l lowed Complet ion Time prov ides  s u f f i c i e n t  t ime  t o  
per fo rm t h e  Ac t ions .  

SURVEILLANCE As noted, t h e  SRs t o  be a p p l i e d  t o  each r e q u i r e d  Func t ion  
REQUIREMENTS a re  g i v e n  i n  Table 3.3.1.3-1. 

A  DIVISION FUNCTIONAL TEST i s  performed on each r e q u i r e d  
LOGIC CHANNEL and manual channel t o  ensure t h a t  t h e  
Funct ions w i l l  per fo rm as in tended.  The t e s t  i s  performed by 
r e p l a c i n g  t h e  normal s i gna l  w i t h  a  t e s t  s i gna l  as f a r  
upstream i n  t h e  channel as p o s s i b l e  w i t h i n  t h e  c o n s t r a i n t s  
o f  t h e  i ns t rumen ta t i on  design and t h e  need t o  per fo rm t h e  
s u r v e i l l a n c e  w i t hou t  d i s r u p t i n g  p l a n t  opera t ions .  See 
Sec t ion  1.1, " D e f i n i t i o n s "  f o r  a d d i t i o n a l  i n f o r m a t i o n  on t h e  
scope o f  t h e  t e s t .  

The devices used t o  implement t h e  SLC and FWRB a c t u a t i o n  
f u n c t i o n s  a re  s p e c i f i e d  t o  be h i g h l y  r e l i a b l e  and have a  
h i g h  degree o f  redundancy. Therefore,  t h e  [92] day 
frequency p rov ides  conf idence t h a t  dev i ce  Ac tua t i on  w i l l  
occur  when needed. Th i s  t e s t  over laps  o r  i s  performed i n  
con junc t i on  w i t h  t h e  DIVISIONAL FUNCTIONAL TESTS performed 
under LC0 3.3.1 .l, "SSLC Sensor I ns t rumen ta t i on "  t o  p rov ide  
t e s t i n g  up t o  t h e  OUTPUT CHANNEL. 

The devices used t o  implement t h e  SLC and FWRB a c t u a t i o n  
f u n c t i o n s  are s p e c i f i e d  t o  be o f  h i g h  r e l i a b i l i t y  and have a 
h i g h  degree o f  redundancy. Therefore,  t h e  [92] day 
frequency p rov ides  conf idence t h a t  dev i ce  Ac tua t i on  wi 11 
occur  when needed. Th i s  t e s t  over laps  o r  i s  performed i n  
con junc t i on  w i t h  t h e  DIVISIONAL FUNCTIONAL TESTS performed 
under LC0 3.3.1.1, "SSLC Sensor I ns t rumen ta t i on "  t o  p rov ide  
t e s t i n g  up t o  t h e  OUTPUT CHANNEL. 

(cont inued)  
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BASES 

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates t h e  
OPERABILITY o f  t h e  i n i t i a t i o n  l o g i c  f o r  t h e  complete system 
The system f u n c t i o n a l  t e s t i n g  performed i n  o t h e r  LCOs 
over1 aps t h i s  Survei  11 ance t o  p rov ide  complete t e s t i n g  o f  
t h e  assumed s a f e t y  f u n c t i o n .  

The 18 month frequency i s  based on t h e  ABWR expected 
r e f u e l i n g  i n t e r v a l  and t h e  need t o  per fo rm t h i s  S u r v e i l l a n c e  
under t h e  cond i t i ons  t h a t  apply  d u r i n g  a p l a n t  outage. The 
h igh  r e l i a b i l i t y  o f  t h e  devices used i n  t h e  s i g n a l  
processing coupled w i t h  t h e  CHANNEL FUNCTIONAL TEST prov ides  
conf idence t h a t  t h e  s p e c i f i e d  frequency i s  adequate. 

An OUTPUT CHANNEL FUNCTIONAL TEST i s  performed on each 
Func t ion  t o  ensure t h a t  t h e  channels w i l l  operate as 
in tended.  

The frequency o f  18 months i s  based on t h e  ABWR expected 
r e f u e l i n g  i n t e r v a l  and t h e  need t o  per form t h i s  s u r v e i l l a n c e  
under c o n d i t i o n s  t h a t  apply  du r i ng  a p l a n t  outage t o  reduce 
t h e  p o t e n t i a l  f o r  an unplanned t r a n s i e n t  i f  t h e  s u r v e i l l a n c e  
was performed a t  power. The s p e c i f i e d  h i g h  r e l i a b i l i t y  o f  
t h e  s i gna l  processing devices coupled w i t h  t h e  DIVISION 
FUNCTIONAL TEST prov ides  conf idence t h a t  t h e  s p e c i f i e d  
frequency i s  adequate. 

REFERENCES 1. DCD T i e r  2, Appendix 15E, "ATWS Performance 
Eva lua t ion"  
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SLC and FWRB Actuation 
B 3.3.1.3 

BASES 

I. NNCTlON NUMBER AS U S E D  IN TABLE 3.3.1.1-1 SSLC SENSOR INSTRUMENTATION 
2. NNCTlON NUMBER AS LISTED IN TABLE 3.3.1.3-1 SLC a d  FWRB ACTUATION 
3. FOR MANUAL ATWS-ARI FUNCTION, SEE FIGURE B 3.3.4.1-1 ATWS AND EOC-RPT INSTRUMENTATION CHANNELS 
4. SSLC DIVISION-OFSENSORS BYPASS APPLIES TO THIS VOTER 
5. SAME ARRANGEMENT AS SSLC TUI OUTPUT LOGIC BYPASS BUT PERFORMED INDEPENDENTLY 

FIGURE 0 3.3.1.3-1 SLC and FWRB INSTRUMENTATION CHANNELS 
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ESF Ac tua t i on  I ns t rumen ta t i on  
B 3.3.1.4 

B 3.3 INSTRUMENTATION 

B 3.3.1.4 Engineered Safe ty  Features (ESF) Ac tua t i on  Ins t rumenta t ion .  

BASES 

BACKGROUND Th is  LC0 addresses t h e  devices needed t o  cause Ac tua t i on  o f  
t h e  devices t h a t  implement p r o t e c t i v e  a c t i o n s  f o r  t h e  ECCS, 
non-MSIV i s o l a t i o n ,  and ESF suppor t  f ea tu res .  The ESF 
a c t u a t i o n  system au toma t i ca l l y  s t a r t s  app rop r i a te  systems t o  
p r o t e c t  aga ins t  p l a n t  t r a n s i e n t s  and acc iden ts  analyzed f o r  
t h e  ABWR. 

The ECCS systems ensure adequate core  c o o l i n g  f o l l o w i n g  Loss 
o f  Coolant  Accidents.  The Emergency Core Coo l ing  Systems 
(ECCS) encompasses t h e  High Pressure Core Flooder  (HPCF) 
system, Automatic Depressur iza t ion  System (ADS), Reactor 
Core I s o l a t i o n  Coo l ing  (RCIC) system, and t h e  Low Pressure 
Flooder (LPFL) mode o f  t h e  Residual Heat Removal (RHR) 
system. The purpose o f  t h e  ECCS i s  t o  i n i t i a t e  app rop r i a te  
responses f rom t h e  systems t o  ensure t h a t  f u e l  i s  adequately 
coo led  i n  t h e  event o f  a  design bas i s  acc iden t  o r  t r a n s i e n t .  
The equipment i nvo l ved  w i t h  each o f  these systems i s  
descr ibed  i n  t h e  Bases f o r  LC0 3.5.1, "ECCS-Operating." 

The ESF suppor t  systems needed t o  assure adequate 
performance o f  t h e  ESF systems and adequate heat  removal a re  
a l s o  covered by  t h i s  LCO. A d e s c r i p t i o n  o f  t h e  systems i s  
g i ven  i n  LC0 B 3.3.1.1, "SSLC Sensor I ns t rumen ta t i on " .  

The i s o l a t i o n  ac tua t i on  Funct ions au toma t i ca l l y  i n i t i a t e  
c l o s u r e  o f  app rop r i a te  i s o l a t i o n  valves when measured 
parameters exceed s p e c i f i e d  l i m i t s .  The f u n c t i o n  o f  t h e  
i s o l a t i o n  valves, i n  combinat ion w i t h  o t h e r  acc iden t  
m i t i g a t i o n  systems, i s  t o  l i m i t  f i s s i o n  p roduc t  r e l ease  
d u r i n g  and f o l l o w i n g  pos tu la ted  Design Bas is  Accidents 
(DBAs). Valve c l o s u r e  w i t h i n  t h e  t ime  1 i m i t s  s p e c i f i e d  f o r  
those i s o l a t i o n  valves designed t o  c l o s e  a u t o m a t i c a l l y  
ensures t h a t  t h e  re lease  o f  r a d i o a c t i v e  m a t e r i a l  t o  t h e  
environment w i l l  be cons i s ten t  w i t h  t h e  assumptions used i n  
t h e  analyses f o r  a DBA. 

The non-MSIV i s o l a t i o n  i ns t rumen ta t i on  p rov ides  v a l v e  
c l osu re  s i g n a l s  f o r  i s o l a t i n g  t h e  containment. Reactor Core 
I s o l a t i o n  Coo l ing  (RCIC), Reactor Water Cleanup (CUW) 

(cont inued)  
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ESF Ac tua t i on  I ns t rumen ta t i on  
B  3.3.1.4 

BASES 

BACKGROUND system, and t h e  Shutdown c o o l i n g  mode o f  t h e  Residual Heat 
( Continued ) Removal (RHR) system. 

The f i n a l  i n i t i a t i o n  s i g n a l s  f o r  t h e  non-MSIV va lves  a r e  
t r a n s m i t t e d  from t h e  SSLC SLUs t o  remote a c t u a t i o n  devices 
(OUTPUT CHANNELS). The non-MSIV i s o l a t i o n  va l ve  l o g i c  i s  
conta ined i n  SLU p a i r s  i n  f o u r  d i v i s i o n s  as descr ibed  i n  LC0 
B 3.3.1.1, "SSLC Sensor I ns t rumen ta t i on " .  

The ESF p o r t i o n  o f  t h e  SSLC uses sensors, da ta  t ransmiss ion,  
s i gna l  processing, r e l ays ,  and swi tches t h a t  a re  necessary 
t o  cause i n i t i a t i o n  o f  t h e  var ious  f ea tu res  needed t o  
m i t i g a t e  t h e  consequences o f  a  Loss o f  Coolant Accident  
(LOCA) . Func t iona l  d i v e r s i t y  i s  p rov ided  by m o n i t o r i n g  a  
wide range o f  independent parameters. The i n p u t  da ta  t o  t h e  
ESF fea tu res  o r i g i n a t e s  i n  devices t h a t  mon i t o r  l o c a l  
process parameters (e.g. h i gh  temperatures, h i gh  f l ows )  as 
w e l l  as p r imary  system parameters (e.g RPV l e v e l )  and 
containment system parameters (e.g. Drywe l l  pressure)  t h a t  
a r e  i n d i c a t i v e  o f  a  breach i n  any o f  t h e  va r i ous  b a r r i e r s  
p rov ided  t o  p revent  r e l ease  o f  f i s s i o n  p roduc ts  and ma in ta in  
core  i n t e g r i t y .  The ESF c o n t r o l  l o g i c  hardware and so f tware  
f o r  developing i n i t i a t i o n  s i g n a l s  are con ta ined  w i t h i n  t h e  
f o u r  independent, d i v i s i o n a l  panels o f  Sa fe ty  System l o g i c  
and Cont ro l  (SSLC) as descr ibed  i n  LC0 B 3.3.1.1, "SSLC 
Sensor Ins t rumenta t ion" .  

A  d e s c r i p t i o n  o f  t h e  ope ra t i on  o f  t h e  ESF SENSOR CHANNELS 
and LOGIC CHANNELS i s  g iven  i n  LC0 3.3.1.1, "SSLC Sensor 
Ins t rumenta t ion" .  Each o f  a  redundant p a i r  o f  ESF SLUs sends 
i n i t i a t i o n  da ta  t o  an OUTPUT CHANNEL v i a  t h e  EMS. The 
OUTPUT CHANNEL must r ece i ve  i n i t i a t i o n  da ta  f rom bo th  SLUs 
be fo re  system a c t u a t i o n  w i l l  occur .  The 2/2 ou tpu t  
a c t u a t i o n  l o g i c  i s  p rov ided  t o  reduce t h e  p o t e n t i a l  f o r  
i nadve r ten t  ESF a c t u a t i o n  and t h e  r e s u l t i n g  s t r e s s  on p l a n t  
equipment and a t tendant  p l a n t  r i s k .  There i s  an OUTPUT 
CHANNEL f o r  each requ i red  dev ice  (pump, valve, e t c . ) .  

One o f  t h e  redundant SLU i n p u t s  t o  an OUTPUT CHANNEL - 
except f o r  t h e  ADS OUTPUT CHANNELS - may be bypassed e i t h e r  
manual ly o r  au toma t i ca l l y  be t h e  SSLC s e l f  t e s t .  When one 
SLU i n p u t  t o  an OUTPUT CHANNEL i s  bypassed t h e  a c t u a t i o n  
l o g i c  becomes one-of-one. 

Manual i n i t i a t i o n  c a p a b i l i t y  i s  p rov ided  f o r  t h e  systems and 
devices addressed by t h i s  LCO. There a re  t h r e e  manual 

(cont inued)  
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BASES 

BACKGROUND swi tches f o r  containment i s o l a t i o n ,  one each i n  d i v i s i o n  I, 
( Continued ) 11, and 111. Each o f  these swi tches has two con tac t s  w i t h  

one con tac t  r ou ted  t o  one o f  t h e  associated redundant SLU 
p a i r s  and t h e  o the r  con tac t  rou ted  t o  t h e  o t h e r  SLU. 
Together, these switches cause c l osu re  o f  a l l  i s o l a t i o n  
valves, except f o r  RCIC and MSIVs. Any two o f  t h e  swi tches 
w i l l  i s o l a t e  a l l  i s o l a t a b l e  paths, except f o r  R C I C .  RCIC 
manual i s o l a t i o n  i s  p rov ided  by two independent swi tches i n  
d i v i s i o n s  I and 11. The RCIC manual i s o l a t i o n  sw i t ch  l o g i c  
i s  as descr ibed  f o r  containment i s o l a t i o n .  

Manual ECCS i n j e c t i o n  i n i t i a t i o n  f o r  R C I C ,  LPFL A, B ,  & C, 
HPCF B, and ESF suppor t  fea tu res  a re  implemented as 
descr ibed f o r  containment i s01  a t  ion .  HPCF C manual 
i n i t i a t i o n  uses hardwired s i gna l s  t h a t  bypass t h e  EMS and 
t h e  SSLC LOGIC CHANNELS. ADS manual i n i t i a t i o n  uses two 
swi tches i n  each ADS d i v i s i o n .  Each sw i t ch  has one con tac t  
t h a t  i s  rou ted  t o  one o f  member o f  t h e  SLU p a i r  associated 
w i t h  ADS. Both swi tches i n  one d i v i s i o n  must be pressed t o  
open t h e  ADS valves.  The ADS manual i n h i b i t  f o r  ATWS 
m i t i g a t i o n  has one sw i tch  i n  each ADS d i v i s i o n .  Each sw i t ch  
has two con tac ts  which are connected t o  t h e  SLU p a i r  
associated w i t h  ADS i n  t h e  d i v i s i o n .  

Most o f  t h e  SENSOR CHANNELS requ i red  t o  i n i t i a t e  p r o t e c t i v e  
a c t i o n  a re  covered i n  LC0 3.3.1.1, "SSLC Sensor 
Ins t rumenta t ion" .  Th i s  LC0 covers t h e  Manual i n i t i a t i o n  
channels, LOGIC CHANNELS, OUTPUT CHANNELS, and those SENSOR 
CHANNELS n o t  addressed i n  LC0 3.3.1.1. The SENSOR CHANNELS, 
except those f rom t h e  NMS, t h a t  a re  rou ted  d i r e c t l y  t o  t h e  
SLUs are  covered by t h i s  LC0 s i nce  t h e  SLUs are  p a r t  o f  t h e  
LOGIC CHANNEL. 

CHANNEL DEFINITIONS 

The channel s t r u c t u r e  f o r  t h e  channel types covered by  t h i s  
LC0 are  dep ic ted  i n  F igures  B 3.3.1.4-1 through B 3.3.1.4-4. 
The channel s t r u c t u r e  i n  these F igures  i s  s i m i l a r  w i t h  t h e  
bas i c  s t r u c t u r e  as shown i n  F igu re  B 3.3.1.4-1. The channel 
c h a r a c t e r i s t i c s  shown i n  F igu re  B 3.3.1.4-1 are:  

- Each o f  t h e  redundant SLU p a i r s  i s  considered t o  be a 
separate LOGIC CHANNEL. 

- The separate con tac ts  f rom a s i n g l e  sw i t ch  opera to r  
a re  shown as separate manual i n i t i a t i o n  channels. 

(cont inued)  
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BASES 

BACKGROUND - The OUTPUT CHANNEL c o n s i s t s  o f  two l o a d  d r i v e r s  i n  
( Continued ) s e r i e s  w i t h  t h e  LOGIC CHANNEL bypass i nc l uded  i n  t h e  

OUTPUT CHANNEL. 

- A s i n g l e  SENSOR CHANNEL prov ides  sensor da ta  t o  bo th  
o f  t h e  associated SLUs. 

The d i f f e r e n c e s  i n  t h e  o t h e r  F igures are:  

- F igu re  B 3.3.1.4-2 uses t h e  SLU 3/4 p a i r  and a p p l i e s  
o n l y  t o  d i v i s i o n s  I and 11.  

- F igu re  B 3.3.1.4-3 shows t h e  hardwired manual channel 
f o r  HPCF C which app l i es  on l y  t o  d i v i s i o n  111. 

- F igure  B 3.3.1.4-4 shows t h e  ADS which has two manual 
i n i t i a t i o n  switches, one ATWS Manual ADS I n h i b i t ,  and 
no LOGIC CHANNEL bypass capabi 1 i t y .  

Table B 3.3.1.3-1 prov ides  a summary o f  t h e  systems and 
f ea tu res  addressed by t h i s  LCO. 

APPLICABLE Operat ion o f  t h e  ECCS and i t s  suppor t  f ea tu res  i s  e x p l i c i t l y  
SAFETY ANALYSIS o r  i m p l i c i t l y  assumed i n  t h e  ana l ys i s  o f  References o f  1, 2, 
LCO, and and 3. The ESF i s  i n i t i a t e d  t o  preserve t h e  i n t e g r i t y  o f  t h e  
APPLICABILITY f u e l  c l add ing  by 1 i m i t i n g  t h e  pos t  LOCA peak c l add ing  

temperature t o  l e s s  than t h e  10 CFR 50.46 l i m i t s .  The ESF 
channels a re  r e q u i r e d  t o  be OPERABLE i n  t h e  MODES o r  o t h e r  
s p e c i f i e d  cond i t i ons  t h a t  may r e q u i r e  ESF i n i t i a t i o n  t o  
m i t i g a t e  t h e  consequences o f  a  design bas i s  acc iden t  o r  
t r a n s i e n t .  The a p p l i c a b i l i t y  bas is  f o r  t h e  ECCS systems are  
g iven  i n  LC0 3.5 .1 ,  "ECCS-Operating", and 3.5.2, "ECCS- 
Shutdown". To ensure re1  i a b l e  ECCS i n i t i a t i o n ,  a combinat ion 
o f  f ea tu res  i s  requ i red .  

The ESF LOGIC CHANNELS and OUTPUT CHANNELS s a t i s f y  
C r i t e r i o n  3 o f  t h e  NRC P o l i c y  Statement. Funct ions p rov ided  
t o  d e t e c t  a l e a k  f rom a break i n  t h e  r e a c t o r  coo lan t  
pressure boundary a l s o  s a t i s f y  C r i t e r i o n  1 o f  t h e  NRC P o l i c y  
Statement. 

The i s o l a t i o n  o f  f l o w  paths from t h e  containment and t h e  
Reactor Coolant Pressure Boundary (RCPB) a re  i m p l i c i t l y  
assumed i n  t h e  s a f e t y  analyses o f  References 2 and 3 t o  

(cont inued)  
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APPLICABLE i n i t i a t e  c l osu re  o f  va lves  t o  l i m i t  o f f s i t e  doses. The 
SAFETY ANALYSIS, i s o l a t i o n  Funct ions must be OPERABLE i n  MODES 1, 2, and 3. 
LCO, and Refer  t o  LC0 3.6.1.3, "Primary Containment Is01 a t i o n  Valves 
APPLICABILITY (PCIVs)," and LC0 3.3.1.1, "SSLC Sensor Ins t rumenta t ion" ,  
( Continued ) App l i cab le  Safe ty  Analyses Bases, f o r  more d e t a i l .  

The OPERABILITY o f  t h e  ESF a c t u a t i o n  i s  dependent on t h e  
OPERABILITY o f  t h e  i n d i v i d u a l  Funct ions s p e c i f i e d  i n  LC0 
3.3.1.1, "SSLC Sensor Ins t rumenta t ion"  and i n  t h i s  LCO. The 
OPERABILITY o f  t h e  SENSOR CHANNEL, LOGIC CHANNEL, and OUTPUT 
CHANNEL Funct ions shown i n  Table 3.3.1.4-1 a re  covered by 
t h i s  LCO. 

A LOGIC CHANNEL i s  OPERABLE when i t  i s  capable o f  accessing 
t h e  d i v i s i o n a l  t r i p  da ta  f rom t h e  assoc ia ted  SENSOR 
CHANNELS, us ing  t h e  t r i p  da ta  t o  generate dev ice  a c t u a t i o n  
data, and t r a n s m i t t i n g  t h e  a c t u a t i o n  da ta  t o  t h e  assoc ia ted  
OUTPUT CHANNELS. 

An OUTPUT CHANNEL i s  OPERABLE when i t  i s  capable o f  
r e c e i v i n g  t h e  a c t u a t i o n  da ta  f rom t h e  assoc ia ted  LOGIC 
CHANNELS and conve r t i ng  t h e  da ta  t o  s i gna l  l e v e l s  s u i t a b l e  
f o r  causing t h e  associated dev ice  (pump, va lve,  e t c )  t o  
assume i t s  p r o t e c t i v e  a c t i o n  s t a t e  and r e s t o r e  t h e  dev ice  t o  
i t s  normal s t a t e .  

1.a. 1.b. 2.a. 2. b, 3.a. 3. b. ECCS P u m ~  Discharae Flow-Low 
and Pressure - Hiah 

The minimum f l o w  SENSOR CHANNELS are  p rov ided  t o  p r o t e c t  t h e  
HPCF, LPFL, and RCIC pumps f rom overheat ing  when t h e  pump i s  
ope ra t i ng  and t h e  f l o w  through t h e  normal i n j e c t i o n  pa th  i s  
i n s u f f i c i e n t  t o  p rov ide  adequate pump coo l i ng .  The minimum 
f l o w  va l ve  i s  opened when pump d ischarge  pressure i s  h i g h  
enough t o  i n d i c a t e  pump ope ra t i on  and t h e  f l o w  i s  l ow  enough 
t o  i n d i c a t e  t h e  p o t e n t i a l  f o r  inadequate coo l i ng .  The 
minimum f l o w  va l ve  i s  au toma t i ca l l y  c losed when t h e  f l o w  
r a t e  i s  adequate t o  p r o t e c t  t he  pump. For  t h e  HPCF pumps, 
t h e  minimum f l o w  va l ve  i s  a1 so c losed when d ischarge  
pressure i s  low. 

These Funct ions a re  assumed t o  be OPERABLE and capable o f  
c l o s i n g  t h e  minimum f l o w  valves i n  t h e  t r a n s i e n t s  and 
acc iden ts  analyzed i n  References 1, 2, and 3. The core  
c o o l i n g  f u n c t i o n  o f  t h e  ECCS, a long w i t h  t h e  scram a c t i o n  o f  

(cont inued)  
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APPLICABLE 1.a. 1.b. 2.a. 2.b. 3.a. 3.b. ECCS Pumo Discharae Flow-Low 
SAFETY ANALYSIS, and Pressure - Hi* (cont inued)  
LCO, and 
APPLICABILITY t h e  RPS, ensures t h a t  t h e  f u e l  peak c l add ing  temperature 
( Cont inued ) remains below t h e  l i m i t s  o f  10 CFR 50.46. 

One f l o w  and one pressure t r a n s m i t t e r  pe r  pump a re  used t o  
d e t e c t  t h e  assoc ia ted  subsystem d ischarge  p ressure  t o  v e r i f y  
ope ra t i on  o f  t h e  pump. Note t h a t  these p ressure  
t r a n s m i t t e r s  a re  n o t  t h e  same as t h e  ones used i n  t h e  ADS 
permiss ive  descr ibed  i n  B 3.3.1.1, "SSLC Sensor 
Ins t rumenta t ion" .  Data va lues rep resen t i ng  p ressure  and 
f l o w  a re  rece ived  by t h e  ESF SLUs assoc ia ted  w i t h  t h e  pump 
i n i t i a t i o n  d i v i s i o n  v i a  t h e  EMS i n  t h e  same d i v i s i o n .  The 
da ta  va lues a re  compared t o  t h e  r e s p e c t i v e  s e t p o i n t s  i n  t h e  
ESF SLU p a i r  DTM equ i va len t  Func t ion  t o  determine i f  t h e  
assoc ia ted  minimum f l o w  va l ve  i s  t o  be c l osed  o r  opened. The 
LPFL minimum f l o w  valves a re  t ime delayed so t h e  va lves  w i l l  
n o t  open unless h i g h  pressure concur ren t  w i t h  low f l o w  
p e r s i s t s  f o r  a s p e c i f i e d  t ime.  The t ime  de lay  i s  p rov ided  
t o  l i m i t  r e a c t o r  vessel i nven to r y  l o s s  d u r i n g  s t a r t u p  o f  t h e  
RHR shutdown c o o l i n g  mode. 

The ECCS System Flow Rate - Low A l lowab le  Values a r e  h i gh  
enough t o  ensure t h a t  pump f l o w  r a t e  i s  s u f f i c i e n t  t o  
p r o t e c t  t h e  pump, y e t  low enough t o  ensure t h a t  t h e  c l o s u r e  
o f  t h e  minimum f l o w  va l ve  i s  i n i t i a t e d  t o  a l l o w  f u l l  f l o w  
i n t o  t h e  core.  The ECCS Pump Discharge Pressure-High 
A l lowab le  Values a re  se t  h i gh  enough t o  ensure t h a t  t h e  
va l ve  w i l l  n o t  be open when t h e  pump i s  n o t  ope ra t i ng .  

One channel o f  these Funct ions f o r  each pump a re  r e q u i r e d  t o  
be OPERABLE when t h e  assoc ia ted  ECCS i s  r e q u i r e d  t o  be 
OPERABLE, t o  ensure t h a t  no s i n g l e  ins t rument  f a i l u r e  can 
p rec lude  t h e  ECCS f u n c t i o n .  Refer  t o  LC0 3.5.1, "ECCS- 
Operat ing"  and LC0 3.5.2, "ECCS-Shutdown" f o r  A p p l i c a b i l i t y  
Bases f o r  t h e  ECCS subsystems. 

2.c. HPCF Pumo Suc t ion  Pressure-Low 

The HPCF low suc t i on  pressure SENSOR CHANNEL i s  p rov i ded  t o  
p r o t e c t  t h e  pump from damage due t o  c a v i t a t i o n .  I f  t h e  
s u c t i o n  pressure i s  l e s s  than  t h e  pump NPSH requi rement ,  t h e  
pump s t a r t  w i l l  be i n h i b i t e d .  

(cont inued)  
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APPLICABLE 2.c. HPCF Pum~ Suc t ion  Pressure - Low (cont inued)  
SAFETY ANALYSIS, 
LCO, and The s u c t i o n  pressure da ta  o r i g i n a t e s  i n  a  pressure 
APPLICABILITY t r a n s m i t t e r  and i s  sent  v i a  t h e  EMS t o  t h e  ESF SLU p a i r  i n  
( Continued ) t h e  d i v i s i o n  t h a t  c o n t r o l s  t h e  HPCF pump be ing  moni tored.  

The SLU l o g i c  i s  arranged so t h a t  Low s u c t i o n  pressure must 
e x i s t  f o r  a  s p e c i f i e d  amount o f  t ime be fo re  pump s t a r t  w i l l  
be i n h i b i t e d  t o  p revent  spur ious i n h i b i t s  due t o  s u c t i o n  
pressure t r a n s i e n t s .  The HPCF low s u c t i o n  pressure s i gna l  i s  
au toma t i ca l l y  r e s e t  ( i  .e. no manual r e s e t  needed t o  remove 
t h e  pump s t a r t  i n h i b i t  when s u c t i o n  pressure recovers ) .  The 
HPCF Suc t ion  Pressure-Low Func t ion  i s  assumed t o  be 
OPERABLE and w i l l  n o t  cause a  spur ious pump s t a r t  i n h i b i t  
d u r i n g  t h e  t r a n s i e n t s  and acc idents analyzed i n  
References 1, 2, and 3. 

The HPCF Suc t ion  Pressure-Low A l lowab le  Value i s  se lec ted  
t o  assure t h a t  t h e r e  i s  s u f f i c i e n t  NPSH f o r  t h e  pump and 
prevent  spur ious s t a r t  i n h i b i t s  due t o  normal f l u c t u a t i o n s  
i n  s u c t i o n  pressure. 

One channel o f  t h i s  Func t ion  f o r  each HPCF system i s  
r e q u i r e d  t o  be OPERABLE when t h e  HPCF i s  r e q u i r e d  t o  be 
OPERABLE. Refer  t o  LC0 3.5.1, "ECCS-Operating" and 
LC0 3.5.2, "ECCS-Shutdown" f o r  HPCF Appl i c a b i l  i t y  Bases. 

1.c. 2.d. 3.c. 4.a. ECCS Svstems I n i t i a t i o n .  

These Funct ions a re  t h e  LOGIC CHANNELS t h a t  send i n i t i a t i o n  
da ta  t o  t h e  OUTPUT CHANNELS f o r  t h e  ECCS systems. The LOGIC 
CHANNELS f o r  a  s p e c i f i c  ECCS subsystem are  i n  t h e  same 
d i v i s i o n  as t h e  subsystem. Two LOGIC CHANNELS (dual  
redundant SLUs) must be OPERABLE when t h e  assoc ia ted  ECCS 
f e a t u r e  i s  r equ i red  t o  be OPERABLE. The a p p l i c a b i l i t y  bas i s  
f o r  t h e  ECCS systems are  g iven  i n  LC0 3.5.1, "ECCS- 
Operat ing" ,  and LC0 3.5.2, "ECCS-Shutdown". A  LOGIC CHANNEL 
i s  OPERABLE when i t  i s  capable o f  genera t ing  dev i ce  
a c t u a t i o n  da ta  and t r a n s m i t t i n g  i t  t o  t h e  OUTPUT CHANNELS. 

1.e. 2.f .  3.e. ECCS Svstem I n j e c t i o n  Manual I n i t i a t i o n -  
Exceot HPCF C.  

The Manual I n i t i a t i o n  push bu t t on  channels i n t r oduce  s i g n a l s  
i n t o  t h e  app rop r i a te  ECCS l o g i c  t o  p rov ide  manual i n i t i a t i o n  

(cont inued)  
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APPLICABLE 1. . f Svstem I n j e c t i o n  Manual I n i t i a t i o n - E x c e o t  
SAFETY ANALYSIS. HpEi :. . :~:iti:iii) 
LCO. and 
APPLICABILITY c a p a b i l i t y  t h a t  i s  redundant t o  t h e  automat ic  i n i t i a t i o n  
( Continued ) SENSOR CHANNELS. There i s  one push b u t t o n  w i t h  two con tac t s  

f o r  each o f  t h e  ECCS pumps. Manual i n i t i a t i o n  da ta  i s  
acqu i red  by t h e  SLU p a i r  ( one con tac t  t o  each SLU i n  t h e  
p a i r )  t h a t  c o n t r o l s  t h e  ECCS pumping subsystem, except  f o r  
HPCF C. HPCF C Manual I n i t i a t i o n  i s  hardwired t o  p rov ide  a 
d i v e r s e  means o f  ECCS i n i t i a t i o n .  

The Manual I n i t i a t i o n  Func t ion  i s  n o t  assumed i n  any 
acc iden t  o r  t r a n s i e n t  analyses f o r  t h e  ABWR. However, t h e  
Func t ion  i s  r e t a i n e d  f o r  o v e r a l l  redundancy and d i v e r s i t y  o f  
t h e  ECCS fea tu res  as r e q u i r e d  by t h e  NRC i n  t h e  p l a n t  
l i c e n s i n g  bas is .  

There i s  no A l lowab le  Value f o r  t h i s  Func t ion  s i nce  i t  i s  
mechanical ly  actuated based s o l e l y  on t h e  p o s i t i o n  o f  t h e  
manual i n i t i a t i o n  switches. Two channels o f  t h e  Manual 
I n i t i a t i o n  Funct ion f o r  each ECCS pump, except HPCF C, a re  
requ i red  t o  be OPERABLE when t h e  assoc ia ted  ECCS i s  r e q u i r e d  
t o  be OPERABLE. Refer  t o  LC0 3.5 .1 ,  "ECCS-Operating'' and 
LC0 3 .5 .2 ,  "ECCS-Shutdown" f o r  A p p l i c a b i l i t y  Bases f o r  t h e  
ECCS subsystems. 

2.a. HPCF C Manual I n i t i a t i o n  

The HPCF C Manual I n i t i a t i o n  channel comple te ly  bypasses t h e  
SSLC channels ( see f i g u r e  B 3.3 .1 .4 -3 )  and p rov ides  d i r e c t  
c o n t r o l  o f  t h e  actuated devices.  One manual pushbut ton 
causes HPCF C t o  a l i g n  f o r  i n j e c t i o n  and i n i t i a t e s  t h e  pump 
s t a r t  sequence. 

The HPCF C Manual I n i t i a t i o n  Func t ion  i s  n o t  assumed i n  any 
acc iden t  o r  t r a n s i e n t  analyses f o r  t h e  ABWR. However, t h e  
Funct ion i s  r e t a i n e d  f o r  o v e r a l l  redundancy and d i v e r s i t y  o f  
t h e  ECCS fea tu res  as requ i red  by t h e  NRC i n  t h e  p l a n t  
l i c e n s i n g  bas is .  

There i s  no A l lowab le  Value f o r  t h i s  Func t ion  s i nce  i t  i s  
mechanical ly  actuated based s o l e l y  on t h e  p o s i t i o n  o f  t h e  
manual sw i tch .  One channel o f  t h e  HPCF C Manual I n i t i a t i o n  
Func t ion  i s  r e q u i r e d  t o  be OPERABLE when HPCF C i s  r e q u i r e d  
t o  be OPERABLE. Refer  t o  LC0 3 .5 .1 ,  "ECCS-Operating" and 

(cont inued)  
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APPLICABLE 3.a. HPCF C Manual I n i t i a t i o n  (cont inued)  
SAFETY ANALYSIS. 
LCO, and LC0 3.5.2, "ECCS-Shutdown" f o r  A p p l i c a b i l i t y  Bases f o r  t h e  
APPLICABILITY ECCS subsystems. 
( Continued ) 

4.b. ADS Device Actuat ion, 

Each ADS va lve  has two OUTPUT CHANNELS and an assoc ia ted  
so leno id  va lve.  Energ iz ing  e i t h e r  o f  t h e  OUTPUT CHANNELS 
w i l l  cause t h e  va lve  t o  open. Each ou tpu t  rece ives  an 
app rop r i a te  s i gna l  f rom t h e  associated LOGIC CHANNEL when a  
p r o t e c t i v e  a c t i o n  i s  r equ i red .  Two OUTPUT CHANNELS must be 
OPERABLE when ADS i s  r equ i red  t o  be OPERABLE. The channels 
a re  OPERABLE when they a re  capable o f  go ing  t o  t h e  s t a t e  
needed t o  per form t h e  p r o t e c t i v e  a c t i o n  and recove r i ng  t o  
t h e  normal s ta te .  

The ADS OUTPUT CHANNEL i s  inoperab le  when e i t h e r  o f  t h e  two 
l oad  d r i v e r s  connected t o  a  so leno id  i s  inoperable.  

4.c. ADS Manual I n i t i a t i o n  

The Manual I n i t i a t i o n  push b u t t o n  channels i n t r oduce  s i g n a l s  
i n t o  t h e  ADS l o g i c  t o  p rov ide  manual i n i t i a t i o n  c a p a b i l i t y  
t h a t  i s  redundant t o  t h e  automat ic  SENSOR CHANNELS. There 
a re  two push bu t t ons  f o r  each ADS d i v i s i o n  t r i p  system 
( t o t a l  o f  f o u r  pushbuttons).  Each member o f  t h e  SLU p a i r  
used t o  implement ADS acqui res da ta  f rom one o f  t h e  swi tches 
(see F igu re  B  3.3.1.4-4). The manual a c t u a t i o n  da ta  i s  
acqui red by  t h e  SLUs t h a t  c o n t r o l  t h e  ADS subsystems. Both 
switches associated w i t h  one o f  t h e  ADS d i v i s i o n s  must be 
a c t i v a t e d  t o  i n i t i a t e  ADS i n  t h a t  d i v i s i o n .  

The Manual I n i t i a t i o n  Funct ion i s  no t  assumed i n  any 
acc iden t  o r  t r a n s i e n t  analyses f o r  t h e  ABWR. However, t h e  
Func t ion  i s  r e t a i n e d  f o r  o v e r a l l  redundancy and d i v e r s i t y  o f  
t h e  ADS f u n c t i o n  as r e q u i r e d  by t h e  NRC i n  t h e  p l a n t  
1  i cens ing  basis .  

There i s  no Al lowable Value f o r  t h i s  Func t ion  s i nce  i t  i s  
mechanical ly  actuated based s o l e l y  on t h e  p o s i t i o n  o f  t h e  
push but tons.  Two channels o f  t h e  Manual I n i t i a t i o n  Func t ion  
i n  each ADS d i v i s i o n  a re  requ i red  t o  be OPERABLE when t h e  

(cont inued)  
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APPLICABLE 4.c. ADS Manual I n i t i a t i o n  (cont inued)  
SAFETY ANALYSIS. 
LCO, and ADS i s  r equ i red  t o  be OPERABLE. Refer  t o  LC0 B 3.5.1, 
APPLICABILITY "ECCS-Operating" f o r  ADS A p p l i c a b i l i t y  Bases. 
( Continued ) 

4.d and e. ADS D i v i s i o n  I / D i v i s i o n  I 1  ECCS P u m ~  Discharae 
Pressure-Hiah ( ~ e r m i s s i v e )  

The Pump Discharge Pressure-High s i g n a l s  f rom t h e  LPFL and 
HPCF pumps are  used as permiss ives f o r  ADS i n i t i a t i o n  t o  
p rov ide  conf idence t h a t  t h e r e  i s  a source a v a i l a b l e  t o  
r e s t o r e  vessel water  i nven to ry  p r i o r  t o  i n i t i a t i n g  r e a c t o r  
blowdown. Th i s  Func t ion  i s  assumed t o  be OPERABLE and 
capable o f  p e r m i t t i n g  ADS i n i t i a t i o n  d u r i n g  t h e  events 
analyzed i n  Reference 2. For these events, the ADS 
depressur izes t h e  r e a c t o r  vessel so t h a t  t h e  l ow  pressure 
ECCS can per form t h e  core  c o o l i n g  f unc t i ons .  The co re  
c o o l i n g  f u n c t i o n  o f  t h e  ECCS, a long w i t h  t h e  scram a c t i o n  o f  
t h e  RPS, ensures t h a t  t h e  f u e l  peak c l add ing  temperature 
remains below t h e  l i m i t s  o f  10 CFR 50.46. 

Pump discharge pressure da ta  o r i g i n a t e s  i n  two pressure 
t r a n s m i t t e r s  on t h e  d ischarge s i de  o f  each o f  t h e  t h r e e  low 
pressure and two h i g h  pressure ECCS pumps. The da ta  f rom 
one t r a n s m i t t e r  on each pump i s  sent  t o  t h e  ESF SLUs 
assoc ia ted  w i t h  ADS 1 and t h e  da ta  f rom t h e  second 
t r a n s m i t t e r  i s  sent  t o  t h e  ESF SLUs assoc ia ted  w i t h  ADS 2. 
The SLU l o g i c  w i l l  dec la re  an ADS permiss ive  i f  any one o f  
t h e  5 pressure values are above t h e i r  r e s p e c t i v e  se tpo in t s .  

The Pump Discharge Pressure-High A l lowab le  Value i s  l e s s  
than  t h e  pump discharge pressure when t h e  pump i s  ope ra t i ng  
w i t h  f u l l  f l o w  and above t h e  maximum expected pressure t h a t  
can occur  when t h e  pumps are  runn ing  and t h e  va lves  a re  
a l i gned  f o r  i n j e c t i o n .  The ac tua l  ope ra t i ng  p o i n t  o f  t h i s  
Func t ion  i s  n o t  e x p l i c i t l y  assumed i n  any ABWR s a f e t y  
ana l ys i s  bu t  i s  i m p l i c i t l y  assumed i n  any a n a l y s i s  t h a t  
assumes ADS i n i t i a t e s .  

F i ve  ECCS Pump Discharge Pressure-High SENSOR CHANNELS i n  
each ADS d i v i s i o n  a re  requ i red  t o  be OPERABLE t o  p rov ide  
conf idence t h a t  no s i n g l e  inst rument  f a i l u r e  can prec lude  
ADS i n i t i a t i o n  on a v a l i d  cond i t i on .  The SENSOR CHANNELS 
are  requ i red  t o  be OPERABLE when ADS i s  r e q u i r e d  t o  be 

(cont inued)  
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BASES 

APPLICABLE J 4.d an 'v  i 
SAFETY ANALYSIS, Pressure-Hiah ( ~ e r m i s s i v e l  (continued) 
LCO, and 
APPLICABILITY OPERABLE. Refer t o  LC0 3.5.1, "ECCS-Operating" f o r  ADS 
( Continued ) A p p l i c a b i l i t y  Bases. 

4.f. ATWS Manual ADS I n h i b i t  

The ATWS Manual ADS I n h i b i t  push but ton channels int roduce 
s ignals i n t o  the ADS l o g i c  t o  provide manual ADS i n h i b i t  
c a p a b i l i t y  t h a t  i s  redundant t o  the automatic SENSOR 
CHANNELS. There i s  one push but ton f o r  each ADS d i v i s i o n  
t r i p  system. Each pushbutton has two contacts. Each member 
o f  the SLU p a i r  used t o  implement ADS acquires data from one 
o f  the contacts on the switch i n  i t s  d i v i s i o n  (see Figure B 
3.3.1.4-4). 

The ATWS Manual ADS I n h i b i t  Function i s  not  assumed i n  any 
accident o r  t rans ien t  analyses f o r  the ABWR. However, the 
Function i s  re ta ined f o r  ove ra l l  redundancy and d i v e r s i t y  o f  
the ADS funct ion as required by the NRC i n  the p l a n t  
l i cens ing  basis. 

There i s  no Allowable Value f o r  t h i s  Function since i t  i s  
mechanically actuated based so le l y  on the p o s i t i o n  o f  the  
push buttons. Four channels o f  t h i s  Function (two per ADS 
d i v i s i o n )  are required t o  be OPERABLE when ATWS i s  required 
t o  be OPERABLE. Refer t o  3.3.1.3, "SLC and FWRB Actuation" 
f o r  ATWS A p p l i c a b i l i t y  Bases. 

5.a. 5.b. 7.d. 7.e. D iv is ions I. 11, & I 1 1  Loss o f  Voltaae- 
6.9 kV and Deqraded Voltaqe-6.9 kV. 

The 6.9 kV busses are monitored t o  detec t  a l oss  o f  the 
o f f s i t e  power o r  degraded bus condi t ions.  I f  the bus vol tage 
i s  l ess  then required t o  support ESF features, the 
associated emergency Diesel -Generator (DG), provided as a 
back up t o  the o f f s i t e  power source, i s  s tar ted.  These 
SENSOR CHANNELS are provided t o  assure t h a t  there  i s  
s u f f i c i e n t  power ava i lab le  t o  supply safe ty  systems should 
they be needed. This Function i s  assumed i n  the loss  o f  
o f f s i t e  power analysis o f  reference 3. The RCW/RSW system i s  
a lso  s ta r ted  on these Functions since i t  provides coo l ing 
f o r  the d iese ls .  

(continued) 
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BASES 

APPLICABLE 5.a. 5.b. 7.d. 7.e. D i v i s i o n s  I, 11, & 111 Loss o f  Vol tage-6.9 
SAFETY ANALYSIS, kV and Deqraded Voltaqe-6.9 kY (cont inued)  
LCO. and 
APPLICABILITY The s i g n a l s  f o r  t h i s  Func t ion  o r i g i n a t e  i n  undervol tage 
( Continued ) r e l a y s  connected t o  each phase o f  t h e  6.9 kV bus. The phases 

a r e  connected so t h a t  t h e  l o s s  o f  a  s i n g l e  phase w i l l  cause 
two o f  t h e  undervol tage r e l a y s  t o  t r i p .  The t h r e e  
undervol tage r e l a y s  are combined i n  2/3 l o g i c  so t h a t  a l o s s  
o f  any phase w i l l  cause s t a r t i n g  o f  t h e  assoc ia ted  DG w h i l e  
a f a i l u r e  i n  one o f  t h e  r e l a y s  w i l l  n o t  cause a spur ious  
s t a r t .  A t ime de lay  i s  p rov ided  t o  prevent  s t a r t i n g  t h e  DG 
due t o  t r a n s i e n t  cond i t i ons  on t h e  bus. 

The undervol tage r e l a y  t r i p  s i g n a l s  a re  t r a n s m i t t e d  t o  t h e  
SLU p a i r  i n  t h e  associated d i v i s i o n  v i a  t h e  EMS. Three 
channels o f  t h i s  Funct ion a re  requ i red  t o  be OPERABLE i n  
each o f  d i v i s i o n s  I, 11, & I 1  i n  o rder  t o  cause s t a r t  o f  t h e  
assoc ia ted  OG on a v a l i d  s i g n a l .  The Funct ions must be 
operable i n  MODES 1, 2, and 3 and i n  MODES 4 and 5 when any 
ECCS system i s  r equ i red  t o  be OPERABLE as descr ibed  i n  LC0 
3.8.2, "AC Sources-Shutdown'' and LC0 3.8.11, "AC Sources- 
Shutdown (Low Water Leve l ) " .  

The A l lowab le  values a re  se lec ted  h i g h  enough t o  d e t e c t  
degradat ion i n  o f f s i t e  power t o  t h e  p o i n t  where i t  cannot 
supply  t h e  loads  b u t  low enough t o  assure t h a t  normal 
t r a n s i e n t s  do n o t  cause a spur ious  DG s t a r t .  The degraded 
vo l t age  Func t ion  uses a h i ghe r  vo l t age  s e t  p o i n t  b u t  a 
l onge r  t ime  de lay  than t h e  l o s s  o f  vo l t age  Funct ion.  

5.c D iese l  Generator I n i t i a t i o n .  

The D iese l  Generators (DG) are used t o  supply  emergency back 
up power t o  t h e  ESF systems. The d i v i s i o n  I 1  and I 1 1  DGs 
rece i ve  a s t a r t  s i gna l  when HPCF i s  i n i t i a t e d  and a l l  t h r e e  
d i v i s i o n s  rece i ve  a s t a r t  s i gna l  when t h e  LPFL's a re  
i n i t i a t e d .  Each DG a l s o  rece ives  a s t a r t  s i gna l  f rom t h e  
d i v i s i o n a l  6.9 KV bus mon i to rs .  

The DGs LOGIC CHANNELS are r e q u i r e d  t o  be OPERABLE i n  MODES 
1, 2, 3, and i n  MODE 4 and 5 when t h e  assoc ia ted  DG's a re  
requ i red  t o  be OPERABLE. 

(cont inued)  
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BASES 

APPLICABLE 5.e. 7.c. 9.c. €SF Manual I n i t i a t i o n .  
SAFETY ANALYSIS, 
LCO. and The Manual I n i t i a t i o n  push b u t t o n  channels i n t r oduce  s i g n a l s  
APPLICABILITY i n t o  t h e  appropr ia te  ESF f ea tu re  l o g i c  t o  p rov ide  manuai 
( Continued ) i n i t i a t i o n  c a p a b i l i t y  t h a t  i s  redundant t o  t h e  automat ic  

i n i t i a t i o n  SENSOR CHANNELS. There i s  one push b u t t o n  f o r  
each o f  t h e  ESF fea tu res  w i t h  manual i n i t i a t i o n  c a p a b i l i t y .  
The manual i n i t i a t i o n  da ta  i s  acqui red by t h e  SLU p a i r  t h a t  
c o n t r o l s  t h e  ESF fea tu re .  

The ESF Manual I n i t i a t i o n  Func t ion  a re  n o t  assumed i n  any 
acc iden t  o r  t r a n s i e n t  analyses f o r  t h e  ABWR. However, t h e  
Func t ion  i s  r e t a i n e d  f o r  o v e r a l l  redundancy and d i v e r s i t y  o f  
t h e  ESF as requ i red  by t h e  NRC i n  t h e  p l a n t  l i c e n s i n g  bas is .  

There i s  no Al lowable Value f o r  t h i s  Func t ion  s ince  i t  i s  
mechanical ly  actuated based s o l e l y  on t h e  p o s i t i o n  o f  t h e  
manual i n i t i a t i o n  switches. Each channel o f  t h e  Manual 
I n i t i a t i o n  Funct ion i s  r equ i red  t o  be OPERABLE when t h e  
associated ESF f e a t u r e  i s  r equ i red  t o  be OPERABLE. 

6.a Standby Gas Treatment Svstem I n i t i a t i o n .  

The Standby Gas Treatment (SGTS) systems removes r a d i o a c t i v e  
gases f rom t h e  containment atmosphere f o l l o w i n g  a LOCA. The 
OPERABILITY o f  t h e  SGTS i s  i m p l i c i t l y  assumed i n  p l a n t  
o f f s i t e  dose c a l c u l a t i o n s .  

The SGTS system i s  i n i t i a t e d  on h igh  d rywe l l  pressure, low 
Level 3 ,  Reactor B u i l d i n g  Area Exhaust Radiat ion-High,  o r  
Fuel Handl ing Area Exhaust Radiat ion-High.  Th i s  LOGIC 
CHANNEL Funct ion i s  r equ i red  t o  be OPERABLE i n  MODES 1, 2, 
and 3 ,  du r i ng  CORE ALTERATIONS, du r i ng  opera t ions  w i t h  t h e  
p o t e n t i a l  f o r  d r a i n i n g  t h e  r e a c t o r  vessel,  and d u r i n g  
movement o f  i r r a d i a t e d  f u e l  assemblies i n  t h e  containment 
s ince  these are  t h e  MODES and o the r  cond i t i ons  where t h e  
SGTS i s  r e q u i r e d  t o  be OPERABLE. 

7.a. Reactor B u i l d i n a  Cool ina Water/Service Water 
I n i t i a t i o n .  

Th is  Func t ion  i s  inc luded t o  p rov ide  conf idence t h a t  t h e  
HVAC needed t o  support ESF systems i s  w i t h i n  t h e  design 

(cont inued)  
- - - 
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BASES 

APPLICABLE 7.a. Reactor B u i l d i n a  Coo l inq  Water/Service Water I n i t i a t i o n .  
SAFETY ANALYSIS, (con t inued)  . . 
LCO, and 
APPLICABILITY bas is .  The i n i t i a t i o n  occurs on h igh  d r y w e l l  pressure, low 
( Continued ) Level 1, o r  6.9 KV emergency bus moni tors.  Th is  Func t ion  i s  

n o t  e x p l i c i t l y  assumed i n  any acc iden t  o r  t r a n s i e n t  ana l ys i s  
f o r  t h e  ABWR. These s i gna l s ,  o r  suppression poo l  h i g h  
temperature, a l s o  i n i t i a t e  shedding o f  non-essent ia l  loads .  

Th i s  LOGIC CHANNEL Func t ion  i s  r e q u i r e d  t o  be OPERABLE i n  
MODES 1, 2, & 3 and i n  MODE 4 and 5 when t h e  DGs a r e  
r e q u i r e d  t o  be OPERABLE. 

8.a. Containment A t m o s ~ h e r i c  Mon i t o r i na  System I n i t i a t i o n .  

The Containment Atmospheric Mon i t o r i ng  (CAM) system prov ides  
i n d i c a t i o n s  o f  t h e  a c t i v i t y  l e v e l  o f  combust ib le  gases and 
gamma a c t i v i t y  i n  t h e  containment f o l l o w i n g  a LOCA. The CAM 
system's p r imary  purpose i s  f o r  pos t  acc iden t  mon i t o r i ng .  
The CAM system i s  au toma t i ca l l y  s t a r t e d  on a h i gh  d r y w e l l  
pressure o r  low Level 1 s i gna l .  Two CAM systems are  
prov ided,  one i n  d i v i s i o n  I and one i n  d i v i s i o n  11. The 
OPERABILITY o f  t h e  CAM i s  n o t  assumed i n  any ABWR t r a n s i e n t  
o r  acc iden t  ana l ys i s .  

The CAM automat ic  s t a r t  LOGIC CHANNEL Func t ion  must be 
OPERABLE i n  MODES 1, 2 & 3 s ince  these are  t h e  MODES where 
t h e  CAM system i s  r equ i red  t o  be operable. 

9.a. S u ~ ~ r e s s i o n  Pool Coo l inq  I n i t i a t i o n .  

Suppression pool  c o o l i n g  i s  inc luded t o  p rov ide  conf idence 
t h a t  containment overpressure w i l l  n o t  occur.  Therefore, 
t h i s  Funct ion i s  au toma t i ca l l y  i n i t i a t e d  on h i g h  suppression 
pool temperature t o  min imize t h e  burden on t h e  opera to r .  
Automatic suppression pool c o o l i n g  i n i t i a t i o n  i s  n o t  assumed 
i n  t h e  s a f e t y  ana l ys i s  bu t  t h e  i ns t rumen ta t i on  l o g i c  i s  
processed i n  SSLC. 

The suppression pool c o o l i n g  LOGIC CHANNEL Func t ion  must be 
OPERABLE i n  MODES 1, 2, & 3  s ince  these are  t h e  MODES where 
suppression pool c o o l i n g  i s  r e q u i r e d  t o  be OPERABLE. 

(cont inued)  
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APPLICABLE 10.a. 13.a. and 14.a I s o l a t i o n  I n i t i a t i o n .  
SAFETY ANALYSIS, 
LCO, and These Funct ions a re  t h e  LOGIC CHANNELS t h a t  send i n i t i a t i o n  
APPLICABILITY da ta  t o  t h e  OUTPUT CHANNELS f o r  t h e  va r i ous  i s o l a t i o n  
( Continued ) va lves.  There a re  two LOGIC CHANNELS i n  each d i v i s i o n  t h a t  

con ta ins  i s o l a t i o n  i n i t i a t i o n .  The channels p rov ide  
a c t u a t i o n  s i g n a l s  f o r  each o f  t h e  i s o l a t i o n  va lves  i n  t h e  
same d i v i s i o n .  The sensor Funct ions f o r  each o f  t h e  
i s o l a t i o n  valves a re  as descr ibed  i n  LC0 3.3.1.1, "SSLC 
Sensor Ins t rumenta t ionn .  

Two LOGIC CHANNELS (dual redundant SLUs) must be OPERABLE i n  
each d i v i s i o n  w i t h  i s o l a t i o n  c a p a b i l i t y  when t h e  assoc ia ted  
i s o l a t i o n  Funct ion i s  r equ i red  t o  be OPERABLE. See LC0 
3.3.1.1, "SSLC Sensor Ins t rumenta t ion"  f o r  t h e  bas i s  and t h e  
d i v i s i o n s  associated w i t h  each i s o l a t i o n  f u n c t i o n .  A  LOGIC 
CHANNEL i s  OPERABLE when i t  i s  c a ~ a b l e  o f  aenera t ina  
i n i t i a t i o n  data and t r a n s m i t t i n g  \ t  t o  the-assoc ia ted  OUTPUT 
CHANNELS. 

10.c & 10.d. Drvwe l l  SumD Dra in  L i ne  LCW/HCW Rad ia t ion-H iah  

The d r y w e l l  d r a i n  l i n e s  t o  t h e  radwaste system a r e  moni tored 
f o r  h i g h  r a d i a t i o n  i n  t h e  d ischarged l i q u i d  u s i n g  one 
d e t e c t o r  i n  each o f  t h e  d r a i n  l i n e s .  High a c t i v i t y  i n  t h e  
d r a i n  l i n e s  cou ld  r e s u l t  i n  excessive r a d i o a c t i v i t y  i n  t h e  
radwaste c o l l e c t i o n  tanks. I f  t h e  h i g h  a c t i v i t y  f l o w  
con t inues  w i t hou t  i s o l a t i o n ,  o f f s i t e  dose 1  i m i t s  may be 
reached. Th is  Funct ion a l so  p rov ides  a  d i v e r s e  i n d i c a t i o n  
o f  p r imary  coo lan t  a c t i v i t y .  C r e d i t  f o r  these Funct ions i s  
n o t  taken i n  any t r a n s i e n t  o r  acc iden t  ana l ys i s  f o r  t h e  
ABWR. However, t h e  Funct ion i s  r e t a i n e d  f o r  t h e  o v e r a l l  
redundancy and d i v e r s i t y  as requ i red  by t h e  NRC approved 
l i c e n s i n g  bas is .  

The de tec to rs  are connected t o  t h e  PRRM system which sends a  
t r i p  s i gna l  t o  t h e  d i v i s i o n  I SLU p a i r .  The A l lowab le  va lue  
i s  se lec ted  t o  be cons i s ten t  w i t h  p r imary  coo lan t  a c t i v i t y  
l i m i t s .  One channel o f  each o f  t h e  Funct ions i s  r e q u i r e d  t o  
be OPERABLE i n  MODES 1, 2, and 3  cons i s ten t  w i t h  t h e  
A p p l i c a b i l i t y  f o r  LC0 3.6.1.1, "Pr imary Containment." 

(cont inued)  
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APPLICABLE 11. Containment I s o l a t i o n  Manual I n i t i a t i o n  
SAFETY ANALYSIS, 
LCO, and The Manual I n i t i a t i o n  push bu t t on  channels i n t r oduce  s i g n a l s  
APPLICABILITY i n t o  t h e  containment i s o l a t i o n  l o g i c  t o  p rov ide  manual 
( Continued ) i n i t i a t i o n  c a p a b i l i t y  t h a t  i s  redundant t o  t h e  automat ic  

SENSOR CHANNELS. 

There i s  a push b u t t o n  i n  each d i v i s i o n  t h a t  p rov ides  
containment i s o l a t i o n  i n i t i a t i o n .  Each d i v i s i o n a l  pushbut ton 
has two con tac ts .  Each con tac t  i s  associated w i t h  o n l y  one 
o f  t h e  redundant SLUs w i t h i n  a containment i s o l a t i o n  
d i v i s i o n .  Each o f  t h e  con tac ts  and i t s  associated da ta  
t ransmiss ion  i s  considered t o  be one manual i n i t i a t i o n  
channel. Each d i v i s i o n a l  manual i s o l a t i o n  pushbut ton causes 
c l osu re  o f  a l l  i s o l a t i o n  valves i n  t h e  d i v i s i o n ,  except f o r  
R C I C .  There a re  two d i v i s i o n a l  manual pushbuttons associated 
w i t h  each i s o l a t e d  pa th  w i t h  two a c t i v e  i s o l a t i o n  valves.  
E i t h e r  o f  t h e  pushbuttons associated w i t h  a f l o w  pa th  causes 
t h e  f l o w  pa th  t o  be i so la ted .  

The Manual I n i t i a t i o n  Func t ion  i s  n o t  assumed i n  any 
acc iden t  o r  t r a n s i e n t  analyses f o r  t h e  ABWR. However, t h e  
Func t ion  i s  r e t a i n e d  f o r  o v e r a l l  redundancy and d i v e r s i t y  o f  
t h e  ADS f u n c t i o n  as r e q u i r e d  by t h e  NRC i n  t h e  p l a n t  
l i c e n s i n g  bas is .  

There i s  no Al lowable Value f o r  t h i s  Func t ion  s i nce  t h e  
d i v i s i o n  i s  mechanical ly  actuated based s o l e l y  on t h e  
p o s i t i o n  o f  t h e  push bu t tons .  Two channels o f  t h e  Manual 
I s o l a t i o n  I n i t i a t i o n  Funct ions i n  each d i v i s i o n  t h a t  
con ta ins  i s o l a t i o n  i n i t i a t i o n  are requ i red  t o  be OPERABLE 
when t h e  associated i s o l a t i o n  Func t ion  i s  r e q u i r e d  t o  be 
OPERABLE. 

12.a RCIC I s o l a t i o n  I n i t i a t i o n .  

These Funct ions are t h e  LOGIC CHANNELS t h a t  send i n i t i a t i o n  
da ta  t o  t h e  OUTPUT CHANNELS f o r  t h e  R C I C  i s o l a t i o n  valves. 
There a re  two LOGIC CHANNELS i n  each d i v i s i o n  t h a t  con ta ins  
R C I C  i s o l a t i o n  i n i t i a t i o n .  The channels p rov ide  a c t u a t i o n  
s i g n a l s  f o r  each o f  t h e  i s o l a t i o n  va lves  i n  t h e  same 
d i v i s i o n .  The sensor Funct ions f o r  t h e  RCIC i s o l a t i o n  
valves, except f o r  RCIC Turb ine Exhaust Diaphragm Pressure- 
High, a re  as descr ibed i n  LC0 3.3.1.1, "SSLC Sensor 
Ins t rumenta t ionn .  

(cont inued)  
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APPLICABLE 12.a R C I C  I s o l a t i o n  I n i t i a t i o n ,  (cont inued)  
SAFETY ANALYSIS, 
LCO, and Two LOGIC CHANNELS (dual redundant SLUs) must be OPERABLE i n  
APPLICABILITY each RCIC i s o l a t i o n  d i v i s i o n  ( d i v i s i o n s  I and 11) when t h e  
( Continued ) assoc ia ted  i s o l a t i o n  Func t ion  i s  r e q u i r e d  t o  be OPERABLE. 

See LC0 3.3.1.1, "SSLC Sensor Ins t rumenta t ion"  f o r  t h e  
bas is .  A LOGIC CHANNEL i s  OPERABLE when i t  i s  capable o f  
genera t ing  i n i t i a t i o n  da ta  and t r a n s m i t t i n g  i t  t o  t h e  
assoc ia ted  OUTPUT CHANNELS. 

12.c. R C I C  I s o l a t i o n  Manual I n i t i a t i o n  

The R C I C  Manual I n i t i a t i o n  push bu t t on  channels i n t r oduce  
s i g n a l s  i n t o  t h e  RCIC i s o l a t i o n  l o g i c  t o  p rov ide  manual 
i n i t i a t i o n  c a p a b i l i t y  t h a t  i s  redundant t o  t h e  automat ic  
SENSOR CHANNELS. There a re  two independent R C I C  i s o l a t i o n  
push bu t tons .  The d i v i s i o n  I pushbutton c o n t r o l s  t h e  inboard  
va lves  and t h e  d i v i s i o n  I 1  pushbutton c o n t r o l s  t h e  outboard 
valves.  

Each pushbutton has two con tac ts .  Each con tac t  i s  assoc ia ted  
w i t h  o n l y  one o f  t h e  redundant SLUs w i t h i n  a RCIC i s o l a t i o n  
d i v i s i o n .  Each o f  t h e  con tac ts  and i t s  assoc ia ted  da ta  
t ransmiss ion  i s  considered t o  be one manual i n i t i a t i o n  
channel.  Each d i v i s i o n a l  manual i s01  a t  i o n  pushbutton causes 
c l o s u r e  o f  a l l  t h e  R C I C  i s o l a t i o n  va lves  i n  t h e  d i v i s i o n .  
E i t h e r  o f  t h e  pushbuttons causes i s o l a t i o n  o f  a l l  i s o l a t e d  
f l o w  paths w i t h i n  R C I C  system. 

The Manual I n i t i a t i o n  Funct ion i s  n o t  assumed i n  any 
acc iden t  o r  t r a n s i e n t  analyses f o r  t h e  ABWR. However, t h e  
Func t ion  i s  r e t a i n e d  f o r  o v e r a l l  redundancy and d i v e r s i t y  o f  
t h e  ADS f u n c t i o n  as requ i red  by t h e  NRC i n  t h e  p l a n t  
l i c e n s i n g  basis .  

There i s  no A1 lowable Value f o r  t h i s  Func t ion  s i nce  t h e  
d i v i s i o n  i s  mechanical ly  actuated based s o l e l y  on t h e  
p o s i t i o n  o f  t h e  push bu t tons .  Two channels o f  t h e  RCIC 
Manual I s o l a t i o n  I n i t i a t i o n  Func t ion  a re  r e q u i r e d  t o  be 
OPERABLE i n  each RCIC i s o l a t i o n  d i v i s i o n  when R C I C  i s o l a t i o n  
i s  r e q u i r e d  t o  be OPERABLE. 

(cont inued)  
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APPLICABLE J2.d . RCICTu r b i n e  Exhaust D i a ~ h r a a m  Pressure-Hiah 
SAFETY ANALYSIS, 
LCO, and High t u r b i n e  exhaust diaphragm pressure i n d i c a t e s  t h a t  t h e  
APPLICABILITY pressure may be t o o  h igh  t o  con t inue  ope ra t i on  o f  t h e  RCIC 
( Continued ) t u rb ine .  That i s ,  one o f  two exhaust diaphragms has 

rup tu red  and pressure i s  reach ing  t u r b i n e  cas ing  pressure 
l i m i t s .  Th is  i s o l a t i o n  i s  f o r  equipment p r o t e c t i o n  and i s  
n o t  assumed i n  any t r a n s i e n t  o r  acc iden t  a n a l y s i s  f o r  t h e  
ABWR. These inst ruments a re  inc luded i n  t h e  TS because o f  
t h e  p o t e n t i a l  f o r  r i s k  due t o  p o s s i b l e  f a i l u r e  o f  t h e  
ins t ruments  p reven t i ng  RCIC i n i t i a t i o n s .  

The R C I C  Turb ine Exhaust Diaphragm Pressure-High da ta  
o r i g i n a t e s  i n  f o u r  t r a n s m i t t e r s  t h a t  a re  connected t o  t h e  
space between t h e  r u p t u r e  diaphragms on t h e  t u r b i n e  exhaust 
l i n e .  The d i v i s i o n  I and d i v i s i o n  I 1  ESF SLU p a i r s  each 
rece i ve  t r i p  da ta  f rom two o f  t h e  t u r b i n e  exhaust diaphragm 
pressure t r a n s m i t t e r s .  Two-of-two i s o l a t i o n  l o g i c  i s  used 
i n  each d i v i s i o n a l  SLU p a i r  f o r  t h i s  Funct ion.  Two channels 
o f  t h e  R C I C  Turb ine Exhaust Diaphragm Pressure-High 
Funct ions a re  a v a i l a b l e  i n  each o f  two d i v i s i o n s  ( D i v i s i o n  I 
and d i v i s i o n  11) and are r e q u i r e d  t o  be OPERABLE t o  ensure 
t h a t  no s i n g l e  inst rument  f a i l u r e  can prec lude  t h e  i s o l a t i o n  
f u n c t i o n  o r  cause a spur ious i s o l a t i o n .  

The A l lowab le  Values are h igh  enough t o  p revent  damage t o  
t h e  t u rb ines .  

1.d. 2.e. 3.d. 5.d. 6.b. 7.b. 8.b. 9.b 1 l .b .  12.b, 
13.b. and 14.b. ESF and I s o l a t i o n  Devic:OA:iuation. 

These Funct ions a re  t h e  OUTPUT CHANNELS t h a t  cause t h e  
devices (e.g. pumps, va lves)  t o  begin per fo rming  t h e i r  
in tended p l a n t  p r o t e c t i v e  ac t i on .  There i s  an OUTPUT CHANNEL 
connected t o  each actuated dev ice  t h a t  causes t h e  dev ice  
s t a t e  t o  change t o  t h e  s t a t e  s u i t a b l e  f o r  i t s  p r o t e c t i v e  
Funct ion.  Each ou tpu t  rece ives  an app rop r i a te  s i g n a l  f rom 
t h e  associated LOGIC CHANNEL when a p r o t e c t i v e  a c t i o n  i s  
requ i red .  These Funct ions a re  i m p l i c i t l y  assumed i n  any ABWR 
s a f e t y  ana l ys i s  t h a t  assumes o p e r a b i l i t y  o f  t h e  assoc ia ted  
f ea tu re .  

The OUTPUT CHANNEL Funct ions must be OPERABLE when t h e  
associated ESF o r  i s o l a t i o n  f e a t u r e  i s  r e q u i r e d  t o  be 
OPERABLE. The channels a re  OPERABLE when they  a re  capable o f  

(cont inued)  
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APPLICABLE 1.d. 2.e. 3.d. 5.d. 6.b. 7.b. 8.b. 9.b. 10.b. 1l.b. 12.b, 
SAFETY ANALYSIS, J3.b. and 14.b. ESF and I s o l a t i o n  Device Ac tua t ion .  
LCO, and (cont inued)  
APPLICABILITY 
( Continued ) go ing  t o  t h e  s t a t e  needed t o  per form t h e  p r o t e c t i v e  a c t i o n  

and recove r i ng  t o  t h e  normal s t a t e .  

13.c. CUW I s o l a t i o n  on SLC I n i t i a t i o n  

I s o l a t i o n  o f  t h e  CUW System i s  r e q u i r e d  when t h e  SLC System 
has been i n i t i a t e d  t o  prevent  d i l u t i o n  and removal o f  t h e  
boron s o l u t i o n  by t h e  CUW System (Reference 4 ) .  SLC System 
i n i t i a t i o n  s i gna l s  o r i g i n a t e  from t h e  two SLC pump s t a r t  
s i gna l s .  The SLC pump A s t a r t  s i gna l  i s  connected t o  a  
d i v i s i o n  I SLU p a i r  and t h e  SLC pump B s i gna l  t o  a  d i v i s i o n  
I 1  SLU p a i r .  The da ta  i s  shared between d i v i s i o n  v i a  
s u i t a b l e  i s o l a t o r s .  CUW i s o l a t i o n  occurs when e i t h e r  pump 
i s  s ta r t ed .  

There i s  no Al lowable Value associated w i t h  t h i s  Func t ion  
s i nce  i t  i s  d i s c r e t e  da ta  based on t h e  s t a t e  o f  t h e  SLC 
System opera t ion  de tec to r .  

One channel per  d i v i s i o n  o f  t h e  SLC I n i t i a t i o n  Func t ion  a re  
r e q u i r e d  t o  be OPERABLE o n l y  i n  MODES 1 and 2, s i nce  these 
are  t h e  o n l y  MODES where t h e  r e a c t o r  can be c r i t i c a l ,  and 
these MODES are  cons i s ten t  w i t h  t h e  A p p l i c a b i l i t y  f o r  t h e  
SLC System (LC0 3.1.7). 

ACTIONS A Note has been prov ided  t o  modi fy  t h e  ACTIONS. 
Sec t ion  1.3, Completion Times, s p e c i f i e s  t h a t  once a  
Cond i t ion  has been entered, subsequent t r a i n s ,  subsystems, 
components, o r  va r i ab les  expressed i n  t h e  Condi t ion,  
d iscovered t o  be inoperab le  o r  n o t  w i t h i n  l i m i t s ,  w i l l  n o t  
r e s u l t  i n  separate e n t r y  i n t o  t h e  Cond i t ion .  Sec t ion  1.3 
a l s o  s p e c i f i e s  t h a t  Required Ac t ions  o f  t h e  Cond i t i on  
con t inue  t o  app ly  f o r  each a d d i t i o n a l  f a i l u r e ,  w i t h  
Completion Times based on i n i t i a l  e n t r y  i n t o  t h e  Condi t ion.  
However, t h e  Required Ac t ions  f o r  inoperab le  ESF and 
i s o l a t i o n  channels p rov ide  app rop r i a te  compensatory measures 
f o r  m u l t i p l e  inoperab le  d i v i s i o n s .  As such, a  Note has been 
prov ided  t h a t  a l lows separate Cond i t ion  e n t r y  f o r  each 
inoperab le  ESF o r  i s o l a t i o n  channel.  

(cont inued)  
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ACTIONS 
( Continued ) !Ll 

Required Ac t i on  A. l  d i r e c t s  e n t r y  i n t o  t h e  app rop r i a te  
Cond i t i on  re fe renced i n  Table 3.3.1.1-1 f o r  f a i l u r e s  i n  one 
o r  more channels o f  one o r  more Funct ions.  The a p p l i c a b l e  
Cond i t i on  s p e c i f i e d  i n  t h e  Table i s  Func t ion  and MODE o r  
o t h e r  s p e c i f i e d  c o n d i t i o n  dependent and may change as t h e  
Required Ac t i on  o f  a  p rev ious  Cond i t i on  i s  completed. Each 
t ime t h e  e n t r y  c o n d i t i o n  i s  met, Cond i t i on  A  w i l l  be en te red  
f o r  t h a t  channe l / d i v i s i on  and prov ides  f o r  t r a n s f e r  t o  t h e  
app rop r i a te  subsequent Cond i t ion .  

B.1, 8.2.1, and 8.2.7 

Th is  c o n d i t i o n  assures t h a t  app rop r i a te  ac t i ons  a re  taken 
when one o f  a  redundant p a i r  o f  ESF LOGIC CHANNELS o r  one o f  
a  redundant p a i r  o f  manual i n i t i a t i o n  channels i s  
inoperab le .  P lac ing  t h e  associated OUTPUT CHANNEL i n  bypass 
causes t h e  l o g i c  t o  change f rom 2  o u t  o f  2  t o  1  ou t  o f  1 so 
i n i t i a t i o n  c a p a b i l i t y  i s  mainta ined.  However, t h e  ESF 
f e a t u r e  i s  more vu lne rab le  t o  spur ious ac tua t i on .  

The 1 hour Completion Time f o r  B . l  p rov ides  s u f f i c i e n t  t ime  
f o r  t h e  opera to r  t o  determine which OUTPUT CHANNELS are  
associated w i t h  t h e  inoperab le  channel.  P lan t  ope ra t i on  i n  
t h i s  c o n d i t i o n  f o r  t h e  s p e c i f i e d  t ime does n o t  c o n t r i b u t e  
s i g n i f i c a n t l y  t o  p l a n t  r i s k .  

Since p l a n t  p r o t e c t i o n  i s  mainta ined and t h e  p o t e n t i a l  f o r  a  
spur ious t r i p  i s  low because o f  t h e  h i g h  r e l i a b i l i t y  o f  t h e  
l o g i c ,  ope ra t i on  i n  t h i s  c o n d i t i o n  f o r  an extended p e r i o d  i s  
acceptable. Therefore,  a  Completion Time o f  30 days i s  
a l lowed f o r  r e s t o r i n g  t h e  inoperab le  channel ( A c t i o n  0.2.1). 
The p r o b a b i l i t y  o f  an event r e q u i r i n g  t h e  Func t ion  coupled 
w i t h  an undetected f a i l u r e  i n  t h e  assoc ia ted  redundant LOGIC 
CHANNEL i n  t h e  Completion Time i s  q u i t e  low. Also, redundant 
ESF fea tu res  may p rov ide  adequate p l a n t  p r o t e c t i o n  g i ven  t h e  
u n a v a i l a b i l i t y  o f  t h e  associated fea tu res .  The s e l f - t e s t  
c a p a b i l i t i e s  o f  t h e  SSLC prov ide  a  h i g h  degree o f  conf idence 
t h a t  no undetected f a i l u r e s  w i l l  occur w i t h i n  t h e  a l l owab le  
Completion Time. 

Ac t i on  8.2.2 p rov ides  an a l t e r n a t e  t o  A c t i o n  8.2.1. 
V e r i f i c a t i o n  o f  t h e  OPERABILITY o f  any redundant f ea tu re (s )  

(cont inued)  
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ACTIONS B.1. 8.2.1. and 8.2.2 (cont inued)  
I Continued I 

prov ides  conf idence t h a t  adequate p l a n t  p r o t e c t i o n  
c a p a b i l i t y  i s  maintained. Ac t i on  8.2.2 does n o t  app ly  t o  
f ea tu res  w i t h  no redundant a l t e r n a t e .  The Complet ion Time 
f o r  Ac t i on  8.2.2 i s  as g i ven  f o r  Ac t i on  8.2.1. 

Implementing e i t h e r  o f  t h e  Ac t ions  8.2.1 o r  8.2.2 p rov ides  
conf idence t h a t  p l a n t  p r o t e c t i o n  i s  w i t h i n  t h e  des ign  bas i s  
so no f u r t h e r  Ac t i on  i s  r equ i red .  

These Ac t ions  apply  t o  a l l  LOGIC CHANNELS, except  ADS, and 
t h e  i s o l a t i o n  i n i t i a t i o n  manual channels. They do n o t  app ly  
t o  t h e  ADS LOGIC CHANNELS because they  cannot be bypassed a t  
t h e  OUTPUT CHANNEL. 

Th i s  Cond i t i on  i s  p rov ided  t o  assure t h a t  app rop r i a te  a c t i o n  
i s  taken f o r  s i n g l e  o r  m u l t i p l e  inoperab le  channels t h a t  
cause automat ic  o r  manual a c t u a t i o n  o f  an ESF f e a t u r e  t o  
become unava i lab le .  However, automat ic  and manual i n i t i a t i o n  
f o r  redundant f ea tu res  a re  no t  a f f e c t e d .  

Ac t i on  C . l  r e s t o r e s  t h e  in tended p l a n t  p r o t e c t i o n  
c a p a b i l i t y .  The 1 hour Completion Time f o r  A c t i o n  C . l  
p rov ides  some amount o f  t ime t o  r e s t o r e  automat ic  o r  manual 
a c t u a t i o n  be fo re  a d d i t i o n a l  Required Ac t ions  a r e  imposed. 

Th is  A c t i o n  app l i es  t o  

- a l l  LOGIC CHANNELS, except ADS 

- i s o l a t i o n  i n i t i a t i o n  manual channels 

- ECCS Pump Discharge Flow-Low and Pressure-High 
channels 

- HPCF Pump Suc t ion  Pressure-  Low channel 

- D i v i s i o n s  I, 11, & I 1 1  Loss o f  Voltage-6.9 kV and 
Degraded Voltage-6.9 kV. 

(cont inued)  
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ACTIONS D. l  and D.2 
( Continued ) 

Th i s  Cond i t i on  i s  p rov ided  t o  assure t h a t  app rop r i a te  a c t i o n  
i s  taken f o r  inoperab le  OUTPUT CHANNELS o r  an i nope rab le  
HPCF C manual i n i t i a t i o n  channel.  An inoperab le  OUTPUT 
CHANNEL makes t h e  associated dev ice  (pump, va lve,  e tc . )  
unable t o  per form i t s  p r o t e c t i v e  ac t i on .  A  f a i l u r e  i n  t h e  
HPCF C manual channel causes a  l o s s  o f  i t s  system l e v e l  
manual i n i t i a t i o n  c a p a b i l i t y .  

Required Ac t i on  D. l  r e s t o r e s  t h e  a c t u a t i o n  c a p a b i l i t y  f o r  
t h e  devices t h a t  cannot be ac tua ted  as a  r e s u l t  o f  t h e  
f a i l u r e .  Ac t i on  D.2 p rov ides  an a l t e r n a t e  t o  D . l  f o r  t h e  
devices l i s t e d  i n  a  no te  i n  t h e  LCO. Ac tua t i ng  t h e  
assoc ia ted  dev ice  i s  equ i va len t  t o  t h e  channel per fo rming  
i t s  in tended Func t ion  and w i l l  p lace  t h e  assoc ia ted  dev ice  
i n  t h e  c o n f i g u r a t i o n  needed t o  per form i t s  p r o t e c t i v e  
ac t i on .  Ac tua t i ng  t h e  associated dev ice  cannot be performed 
i f  i t  would r e s u l t  i n  unacceptable p l a n t  ope ra t i on  o r  p l a n t  
s ta tus .  

The 1 hour Completion Time f o r  Ac t i on  D . l  p rov ides  some 
amount o f  t ime  t o  r e s t o r e  automat ic  o r  manual a c t u a t i o n  
be fo re  a d d i t i o n a l  Required Ac t ions  a re  imposed. The 1  hour 
Completion Time f o r  Ac t i on  0.2 p rov ides  some amount o f  t ime 
f o r  t h e  opera to r  t o  determine i f  t h e  assoc ia ted  dev ice  can 
be actuated.  

Ac t i on  0.1 app l i es  t o  a l l  OUTPUT CHANNELS, except  ADS. ADS 
i s  n o t  inc luded because o f  t h e  na tu re  o f  t h e  redundancy used 
i n  t h e  ADS systems. Ac t i on  D.2 app l i es  t o  t h e  i s o l a t i o n  
valves t h a t  can be c losed w i t hou t  d i s r u p t i n g  p l a n t  ope ra t i on  
o r  j eopa rd i z i ng  p l a n t  sa fe ty .  

E . l  and E.2 

Th is  Cond i t i on  addresses SENSOR CHANNEL f a i l u r e s  f o r  
i s o l a t i o n  SENSOR CHANNEL Funct ions t h a t  have one o r  two 
channels. For these Funct ions a  f a i l u r e  i n  t h e  SENSOR 
CHANNEL causes l o s s  o f  automat ic  i n i t i a t i o n  o r  t h e  
i n i t i a t i o n  l o g i c  becomes 1/1. However, manual i n i t i a t i o n  i s  
s t i l l  a v a i l a b l e .  

Ac t i on  E . l  r e q u i r e s  r e s t o r a t i o n  o f  t h e  inoperab le  channel t o  
OPERABLE s ta tus .  Ac t i on  E.2 p rov ides  an a l t e r n a t e  o f  

(cont inued)  
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ACTIONS E . l  and E.2 (cont inued)  
I Continued 1 

c l o s i n g  t h e  associated i s o l a t i o n  va lves  which accomplishes 
t h e  in tended p r o t e c t i v e  ac t i on .  

The Completion Times are  s u f f i c i e n t  t o  per fo rm t h e  Required 
Ac t ions  and are  acceptable because t h e r e  i s  a low 
p r o b a b i l i t y  o f  an event r e q u i r i n g  t h e  Funct ions w i t h i n  t h e  
t ime  per iod .  A1 so, manual ac tua t i on  c a p a b i l i t y  i s  r e ta i ned .  

These Ac t ions  apply  o n l y  t o  t h e  Drywe l l  Sump D r a i n  L i ne  
LCW/HCW Radiat ion-High and CUW I s o l a t i o n  on SLC I n i t i a t i o n  
Funct ions s ince  these are  t h e  i s o l a t i o n  Funct ions w i t h  one 
o r  two SENSOR CHANNELS. 

Th is  Cond i t ion  i s  p rov ided  t o  assure t h a t  app rop r i a te  a c t i o n  
i s  taken f o r  m u l t i p l e  inoperab le  manual i n i t i a t i o n  channels 
f o r  Funct ions t h a t  have use 2/2 l o g i c  f o r  manual i n i t i a t i o n  
o f  t h e  system o r  subsystem. The l o s s  o f  bo th  channels causes 
l o s s  o f  t h e  system manual i n i t i a t i o n .  However, automat ic  
i n i t i a t i o n  i s  s t i l l  a v a i l a b l e  and t h e  systems may s t i l l  be 
manual ly operated us ing  t h e  i n d i v i d u a l  dev ice  manual 
c o n t r o l  s. 

Required Ac t i on  F . l  r es to res  manual i n i t i a t i o n  c a p a b i l i t y  
f o r  t h e  associated system o r  subsystem. The 7 day Complet ion 
Time i s  based on t h e  s p e c i f i e d  h igh  r e l i a b i l i t y  o f  t h e  
automat ic  i n i t i a t i o n  devices, t h e  low p r o b a b i l i t y  o f  an 
event  r e q u i r i n g  t h e  devices coupled w i t h  automat ic  
i n i t i a t i o n  f a i l u r e  w i t h i n  t h a t  t ime frame, and t h e  dev ice  
l e v e l  manual c o n t r o l  c a p a b i l i t y  t h a t  i s  separate f rom t h e  
system l e v e l  manual i n i t i a t i o n .  Note t h a t  t h e  dev ice  l e v e l  
manual c o n t r o l s  a re  accompanied by a system s t a t u s  d i sp lay .  

Th is  A c t i o n  app l i es  t o  a l l  manual i n i t i a t i o n  channels, 
except t h e  ADS. ADS i s  no t  inc luded because i t s  manual 
i n i t i a t i o n  i s  d i f f e r e n t .  

I f  t h e  s p e c i f i e d  ac t i ons  f o r  Cond i t ions  A, 6, C, D, o r  E a re  
n o t  met w i t h i n  t h e  s p e c i f i e d  Complet ion Times t h e  f ea tu re (s )  

(cont inued)  
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associated w i t h  t h e  inoperab le  channel must-be dec la red  
inoperable.  Dec la r i ng  t h e  associated f e a t u r e  inoperab le  w i l l  
cause e n t r y  i n t o  t h e  app rop r i a te  LCOs t h a t  address t h e  
f e a t u r e  so appropr ia te  compensatory measures w i l l  be taken. 

Th is  Ac t i on  app l i es  t o  those Funct ions where Cond i t ions  B, 
C, D, E, o r  F a re  app l i cab le .  

T h i s  c o n d i t i o n  assures appropr ia te  compensatory measures a re  
taken f o r  f a i l u r e s  i n  one o f  t h e  two OUTPUT CHANNELS 
associated w i t h  one o r  more ADS valves, an ADS LOGIC CHANNEL 
i n  one d i v i s i o n ,  an ADS manual i n i t i a t i o n  channel i n  one 
d i v i s i o n ,  an ATWS Manual ADS I n h i b i t  channel i n  one 
d i v i s i o n ,  o r  a l l  o f  t h e  ADS D i v i s i o n  1/11 ECCS Pump 
Discharge Pressure - High (permiss ive)  Funct ions i n  one 
d i v i s i o n .  For these f a i l u r e s  t h e  ADS Func t ion  i s  s t i l l  
ava i l ab le ,  b u t  t h e  redundancy i s  reduced, ( i . e .  l o g i c  i s  1/1 
ins tead  o f  1/2). The h igh  pressure ECCS pumps are  s t i l l  
capable o f  p r o v i d i n g  core  coo l i ng  and i nven to ry  make up. I n  
add i t i on ,  t he re  a re  manual c o n t r o l s  f o r  t h e  r e l i e f  so leno id  
on t h e  SRVs t h a t  a re  independent o f  t h e  SSLC ADS l o g i c  and 
devices.  The r e l i e f  so lenoids do no t  share any s i gna l  
processing devices w i t h  ADS and are powered f rom t h r e e  
d i v i s i o n a l  125 VDC sources. Therefore, t h e r e  i s  a h i g h  
degree o f  d i v e r s i t y  t o  p r o t e c t  aga ins t  a  smal l  break LOCA. 

Ac t i on  H . l  r es to res  t h e  channel(s) t o  OPERABLE s ta tus .  When 
two o r  more h i g h  pressure ECCS systems are  OPERABLE t h e r e  i s  
a h i gh  degree o f  redundancy and d i v e r s i t y  so ope ra t i on  i s  
pe rm i t t ed  f o r  7 days. I f  o n l y  one h igh  pressure system i s  
OPERABLE t h e  Completion Time i s  reduced t o  3 days. These 
Complet ion Times a re  acceptable because o f  t h e  s p e c i f i e d  
h i g h  r e l i a b i l i t y  o f  t h e  devices used i n  t h e  SSLC l o g i c  and 
SRV manual r e l i e f ,  t h e  redundancy i n  ADS valves ( i . e .  8 ADS 
valves, 5 needed f o r  acc iden t  m i t i g a t i o n ) ,  and t h e  low 
p r o b a b i l i t y  o f  an event r e q u i r i n g  ADS, coupled w i t h  a 
f a i l u r e  t h a t  would de fea t  a redundant ADS Func t ion  and a 
f a i l u r e  i n  a1 1 h i g h  pressure ECCS sub-systems, occu r r i ng  
w i t h i n  t h a t  t ime per iod .  

(cont inued)  
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Th i s  A c t i o n  app l i es  t o  t h e  ADS LOGIC CHANNELS, ADS OUTPUT 
CHANNELS, ADS manual i n i t i a t i o n  channels and t h e  ADS 
D i v i s i o n  1/11 ECCS Pump Discharge Pressure-High (permiss ive)  
channels. 

Th is  c o n d i t i o n  assures t h a t  app rop r i a te  compensatory 
measures a re  taken f o r  c o n d i t i o n s  o f :  

- two d i v i s i o n s  w i t h  one o r  more i nope rab le  ADS LOGIC 
CHANNELS 

- inoperab le  R C I C  i s o l a t i o n  SENSOR CHANNELS 

- one o r  more ADS valves w i t h  bo th  OUTPUT CHANNELS 
inoperab le  

- two d i v i s i o n s  w i t h  one o r  more inoperab le  manual 
channels. 

- two d i v i s i o n s  w i t h  one o r  more inoperab le  ATWS manual 
ADS I n h i b i t  channels. 

For ADS, t h e  LOGIC CHANNELS cannot be t r i p p e d  o r  bypassed so 
t h e  associated valves must be dec la red  inoperab le  f o r  these 
cond i t i ons .  The R C I C  i s o l a t i o n  SENSOR CHANNELS are  2/2 i n  
each d i v i s i o n  which r e s u l t s  i n  l o s s  o f  automat ic  i n i t i a t i o n  
i n  one d i v i s i o n  f o r  any s i n g l e  channel f a i l u r e .  Th i s  
c o n d i t i o n  i s  a l s o  entered i f  t h e  r e q u i r e d  A c t i o n  and 
associated Completion Time o f  Cond i t i on  H i s  n o t  met (except  
f o r  ECCS pump discharge pressure permiss ive) .  

The Completion Time prov ides  adequate t ime  f o r  t h e  opera to r  
t o  complete t h e  ac t i on .  The Completion Time i s  acceptable 
because t h e  p r o b a b i l i t y  o f  an event  r e q u i r i n g  t h e  f e a t u r e  
coupled w i t h  f a i l u r e s  i n  redundant f ea tu res  w i t h i n  t h e  t ime 
frame i s  low. 

Th i s  Ac t i on  app l i es  t o  t h e  ADS LOGIC CHANNELS, t h e  ADS 
OUTPUT CHANNELS, t h e  ADS manual channels, t h e  ATWS manual 
ADS I n h i b i t  channels, and t h e  R C I C  Turb ine  Exhaust Diaphragm 
Pressure-High Funct ions.  

(cont inued)  
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Th is  c o n d i t i o n  occurs when one o r  two o f  t h e  ECCS pump 
pressure permiss ive  SENSOR CHANNELS assoc ia ted  w i t h  an ADS 
d i v i s i o n  become inoperab le .  The l o g i c  f o r  t h e  ADS 
permiss ive  w i l l  change from 1/5 t o  1/4 o r  1/3. Therefore, a  
h i g h  degree o f  SENSOR CHANNEL redundancy i s  mainta ined.  

Ac t i on  J . l  r e s t o r e s  a l l  r equ i red  SENSOR CHANNELS f o r  t h e  
Funct ion t o  t h e  OPERABLE s ta tus .  A l l  d i v i s i o n s  o f  ADS 
i n i t i a t i o n  l o g i c  remain OPERABLE and a  s i n g l e  f a i l u r e  w i l l  
n o t  r e s u l t  i n  l o s s  o f  p r o t e c t i o n .  I n  add i t i on ,  t h e  
s p e c i f i e d  s e l f  t e s t  f ea tu res  p rov ide  conf idence t h a t  most 
a d d i t i o n a l  f a i l u r e s  w i l l  be a u t o m a t i c a l l y  detected.  Th i s  i s  
an acceptable l ong  term c o n d i t i o n  so t h e  Complet ion Time 
s p e c i f i e d  f o r  r e p a i r  corresponds t o  a  maximum t ime  equal t o  
t h e  r e f u e l i n g  i n t e r v a l .  However, t h e  LC0 r e q u i r e s  t h e  
r e p a i r s  t o  be completed i f  a  c o l d  shutdown occurs p r i o r  t o  
t h e  nex t  r e f u e l i n g  outage. 

Th is  Ac t i on  app l i es  o n l y  t o  t h e  ADS D i v i s i o n  1/11 ECCS Pump 
Discharge Pressure-High (permiss ive)  Funct ions on a  
d i v i s i o n a l  bas is .  

Th is  c o n d i t i o n  occurs when t h r e e  o f  t h e  ECCS pump pressure 
permiss ive  SENSOR CHANNELS associated w i t h  an ADS d i v i s i o n  
become inoperab le .  For t h i s  c o n d i t i o n  t h e  l o g i c  f o r  t h e  ADS 
permiss ive  becomes 1/2 so t h e  degree o f  redundancy i s  
reduced t o  some ex ten t .  However, a l l  d i v i s i o n s  o f  ADS 
i n i t i a t i o n  l o g i c  remain OPERABLE f o r  t h i s  c o n d i t i o n  and a  
s i n g l e  SENSOR CHANNEL f a i l u r e  w i l l  n o t  r e s u l t  i n  l o s s  o f  
automat ic  ADS i n i t i a t i o n .  

A c t i o n  K . l  r e s t o r e s  a t  l e a s t  t h r e e  o f  t h e  r e q u i r e d  SENSOR 
CHANNELS f o r  t h e  Funct ion t o  t h e  OPERABLE s ta tus .  The 
complet ion t ime o f  7 days i s  based on t h e  l ow  p r o b a b i l i t y  o f  
undetected f a i l u r e s  i n  bo th  o f  t h e  OPERABLE channels f o r  t h e  
Func t ion  occu r r i ng  i n  t h a t  t ime per iod .  The s e l f - t e s t  
f ea tu res  o f  t h e  SSLC, NMS, and EMS p rov ide  a  h i g h  degree o f  
conf idence t h a t  no undetected f a i l u r e  w i l l  occur .  

(cont inued)  
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Th i s  Ac t i on  app l i es  o n l y  t o  t h e  ADS D i v i s i o n  I / D i v i s i o n  I 1  
ECCS Pump Discharge Pressure-High (permiss ive)  Func t ions  on 
a d i v i s i o n a l  bas is .  

Th i s  c o n d i t i o n  occurs when f o u r  o f  t h e  ECCS pump pressure  
permiss ive  SENSOR CHANNELS assoc ia ted  w i t h  one o r  bo th  ADS 
d i v i s i o n  become inoperab le .  For t h i s  c o n d i t i o n  t h e  l o g i c  
f o r  t h e  ADS permiss ive becomes 1/1 i n  bo th  d i v i s i o n s  so a 
s i n g l e  f a i l u r e  i n  t h e  remain ing OPERABLE SENSOR CHANNEL f o r  
t h e  Func t ion  i n  e i t h e r  d i v i s i o n  w i l l  cause l o s s  o f  automat ic  
ADS i n i t i a t i o n  i n  t h a t  d i v i s i o n .  

A c t i o n  L . l  r e s t o r e s  a t  l e a s t  two o f  t h e  r e q u i r e d  SENSOR 
CHANNELS f o r  t h e  Func t ion  t o  t h e  OPERABLE s ta tus .  The 
complet ion t ime  o f  24 hours i s  based on t h e  low p r o b a b i l i t y  
o f  undetected f a i l u r e s  i n  t h e  remain ing OPERABLE channel f o r  
t h e  Func t ion  occu r r i ng  i n  t h a t  t ime pe r i od .  The s e l f - t e s t  
f ea tu res  o f  t h e  SSLC, NMS, and EMS p rov ide  a h i g h  degree o f  
conf idence t h a t  no undetected f a i l u r e s  w i l l  occur .  

Th i s  Ac t i on  app l i es  o n l y  t o  t h e  ADS D i v i s i o n  I / D i v i s i o n  I 1  
ECCS Pump Discharge Pressure-High (permiss ive)  Funct ions on 
a d i v i s i o n a l  bas is .  

Th i s  c o n d i t i o n  occurs when a l l  o f  t h e  ECCS pump pressure  
permiss ive  SENSOR CHANNELS i n  bo th  ADS d i v i s i o n s  become 
inoperab le .  For t h i s  Cond i t ion  automat ic  ADS i n i t i a t i o n  i s  
unava i lab le .  

Ac t i on  M . l  r equ i r es  a l l  ADS valves t o  be immediate ly  
dec la red  inoperable,  which w i l l  cause t h e  LC0 f o r  i nope rab le  
ADS valves t o  be invoked, and app rop r i a te  compensatory 
ac t i ons  taken. 

Th i s  A c t i o n  i s  a l s o  invoked i f  t h e  Complet ion Times o f  
Ac t ions  H, J, K, o r  L  a re  n o t  met. 

Th i s  Ac t i on  app l i es  o n l y  t o  t h e  ADS D i v i s i o n  I / D i v i s i o n  I 1  
ECCS Pump Discharge Pressure-High (permiss ive)  Funct ions.  

(cont inued)  
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Performance o f  t h e  SENSOR CHANNEL CHECK prov ides  conf idence 
t h a t  a  gross f a i l u r e  o f  a  dev ice  i n  a  SENSOR CHANNEL has n o t  
occurred. A  SENSOR CHANNEL CHECK i s  a  comparison o f  t h e  
parameter i n d i c a t e d  i n  one SENSOR CHANNEL t o  a  s i m i l a r  
parameter i n  a  d i f f e r e n t  SENSOR CHANNEL. I t  i s  based on t h e  
assumption t h a t  SENSOR CHANNELS mon i t o r i ng  t h e  same 
parameter should read approx imate ly  t h e  same value. 
S i g n i f i c a n t  d e v i a t i o n s  between t h e  channels c o u l d  be an 
i n d i c a t i o n  o f  excessive ins t rument  d r i f t  on one o f  t h e  
channels o r  o t h e r  channel f a u l t s .  A  SENSOR CHANNEL CHECK 
w i l l  d e t e c t  gross channel f a i l u r e ;  thus, i t  i s  key t o  
v e r i f y i n g  t h e  i ns t rumen ta t i on  cont inues t o  operate p r o p e r l y  
between each DIVISION FUNCTIONAL TEST. 

Agreement c r i t e r i a  a re  determined by t h e  p l a n t  s t a f f  based 
on a  combinat ion o f  t h e  channel ins t rument  and parameter 
i n d i c a t i o n  u n c e r t a i n t i e s .  

The s p e c i f i e d  h igh  re1  i a b i l  i t y  o f  each channel p rov ides  
conf idence t h a t  a  channel f a i l u r e  w i l l  be r a r e .  I n  a d d i t i o n ,  
t h e  cont inuous s e l f  t e s t s  p rov ide  conf idence t h a t  f a i l u r e s  
w i l l  be au toma t i ca l l y  detected.  However, a  low s u r v e i l l a n c e  
i n t e r v a l  o f  12 hours i s  used t o  p rov ide  conf idence t h a t  
gross f a i l u r e s  which do n o t  a c t i v a t e  an annunc ia to r  o r  a larm 
w i l l  be de tec ted  w i t h i n  12 hours. The SENSOR CHANNEL CHECK 
supplements l e s s  formal ,  b u t  more f requent ,  checks o f  
channels d u r i n g  normal ope ra t i ona l  use o f  t h e  d i s p l a y s  
associated w i t h  t h e  channels r e q u i r e d  by t h e  LCO. 

An OUTPUT CHANNEL FUNCTIONAL TEST i s  performed on each 
OUTPUT CHANNEL t o  p rov ide  conf idence t h a t  an ESF dev ice  w i l l  
ac tua te  as intended. Th is  t e s t  over laps  o r  i s  performed i n  
con junc t i on  w i t h  t h e  COMPREHENSIVE FUNCTIONAL TEST i n  SR 
3 . 3 . 1 . 3 . 4  t o  p rov ide  end t o  end t e s t i n g .  

The 18 month frequency i s  based on t h e  ABWR expected 
r e f u e l i n g  i n t e r v a l  and t h e  need t o  per fo rm t h i s  S u r v e i l l a n c e  
under t h e  cond i t i ons  t h a t  apply  d u r i n g  a  p l a n t  outage t o  
reduce t h e  p o t e n t i a l  f o r  an unplanned t r a n s i e n t  i f  t h e  
Su rve i l l ance  were performed w i t h  t h e  r e a c t o r  a t  power. The 

(cont inued)  

ABWR TS B 3.3-136 Rev. O. Design Control DocumentITier 2 



ESF Ac tua t i on  I ns t rumen ta t i on  
B 3.3.1.4 

BASES 

SURVEILLANCE SR 3.3.1.4.2 (cont inued)  
REQUIREMENTS 
( Continued ) h i gh  re1  i a b i l i t y  o f  t h e  devices used i n  t h e  OUTPUT CHANNELS 

p rov ide  conf idence t h a t  t h e  s p e c i f i e d  frequency i s  adequate. 

A DIVISIONAL FUNCTIONAL TEST i s  performed on t h e  LOGIC 
CHANNELS and SENSOR CHANNELS i n  each ESF d i v i s i o n  t o  p rov ide  
conf idence t h a t  t h e  Funct ions w i l l  per form as intended. The 
t e s t  i s  performed by r e p l a c i n g  t h e  normal s i g n a l  w i t h  a t e s t  
s i gna l  as f a r  upstream i n  t h e  channel as p o s s i b l e  w i t h i n  t h e  
c o n s t r a i n t s  o f  t h e  i ns t rumen ta t i on  design and t h e  need t o  
per form t h e  s u r v e i l  l ance  w i t hou t  d i s r u p t i n g  p l a n t  
opera t ions .  See Sec t ion  1.1, " D e f i n i t i o n s "  f o r  a d d i t i o n a l  
i n fo rma t i on  on t h e  scope o f  t h e  t e s t .  

The devices used t o  implement t h e  Funct ions a r e  s p e c i f i e d  t o  
be o f  h i gh  r e l i a b i l i t y  and have a h i g h  degree o f  redundancy. 
Therefore, t h e  [92] day frequency p rov ides  con f idence t h a t  
dev ice  a c t u a t i o n  w i l l  occur when needed. Th is  t e s t  over laps  
o r  i s  performed i n  con junc t i on  w i t h  t h e  DIVISIONAL 
FUNCTIONAL TESTS performed under LC0 3.3.1.1, "SSLC Sensor 
Ins t rumenta t ion"  t o  p rov ide  t e s t i n g  up t o  t h e  f i n a l  
a c t u a t i n g  device.  

The t e s t s  i n  t h e  COMPREHENSIVE FUNCTIONAL TEST (CoFT) v e r i f y  
proper  SSLC system func t i on ,  computer component f unc t i on ,  
so f tware  and hardware i n t e r a c t i o n s ,  response t imes,  and 
e r r o r  hand l ing .  E r r o r  s t a t i s t i c s ,  usage s t a t i s t i c s ,  
h i s t o r i c a l  s t a t i s t i c s ,  and var ious  o t h e r  measures a re  used 
t o  v e r i f y  p roper  performance o f  t h e  SSLC. Successful  
complet ion o f  these t e s t s  es tab l i shes  OPERABILITY o f  SENSOR 
CHANNELS, LOGIC CHANNELS, and OUTPUT CHANNELS. 

The ABWR p r o t e c t i v e  a c t i o n  equipment i s  d i v i d e d  i n t o  
segments t o  s i m p l i f y  so f tware  and hardware des ign  and t o  
l i m i t  t h e  scope o f  e f f e c t  o f  a g iven  f a i l u r e .  A p e r i o d i c  
t e s t  i s  performed t o  p rov ide  conf idence t h a t  t h e  segments 
and assoc ia ted  i n te r connec t i ons  a re  ope ra t i ng  w i t h i n  
s p e c i f i e d  l i m i t s .  The CoFT i s  designed t o  c o n f i r m  t h a t  t h e  
c u r r e n t  c o n f i g u r a t i o n  and s t a t e  o f  t h e  system i s  acceptable 

(cont inued)  
- - ~-~~-p 

ABWR TS B 3.3-137 Rev. 0. Design Contro l  DocurnentITier 2 



ESF Ac tua t i on  I ns t rumen ta t i on  
B 3 .3 .1 .4  

BASES 

SURVEILLANCE SR 3.3.1.4.4 (cont inued)  
REQUIREMENTS 
( con t inued ) and t o  determine t h e  r e a l - t i m e  performance o f  t h e  o v e r a l l  

system. App rop r i a te l y  designed t e s t s  which i n c l u d e  s u i t a b l e  
da ta  l ogg ing  and ana l ys i s  may be used t o  d e t e c t  unexpected 
degradat ion.  

The so f tware  based SSLC system con ta ins  many s ta tes ,  n o t  a l l  
o f  which w i l l  occur over  t h e  l i f e  o f  t h e  p l a n t .  The most 
impor tan t  s t a t e s  a re  those t h a t  a re  r e q u i r e d  t o  m i t i g a t e  
acc idents.  Therefore,  t h e  CoFT focuses on usage t e s t i n g ,  
which exerc ises  t h e  o v e r a l l  system by s i m u l a t i n g  t h e  i n p u t  
c o n d i t i o n s  under which t h e  system i s  designed t o  perform, 
r a t h e r  than  coverage t e s t i n g ,  which at tempts t o  exe rc i se  a l l  
poss ib l e  s t a t e s  o f  t h e  system. Before p l a n t  s t a r t - u p  t h e r e  
i s  a  h i g h  l e v e l  o f  conf idence t h a t  t h e  SSLC system w i l l  
operate as s p e c i f i e d  due t o  t h e  ex tens ive  inspec t ions ,  
t e s t s ,  and analyses conducted d u r i n g  t h e  ITAAC p re -  
ope ra t i ona l  phases. Dur ing t he  p l a n t  ope ra t i ng  1  i f e ,  t h e  
CoFT assures t h a t  t h e  p r o t e c t i v e  a c t i o n  equipment i s  w i t h i n  
i t s  s p e c i f i e d  performance c h a r a c t e r i s t i c s .  

The COMPREHENSIVE FUNCTIONAL TEST i s  in tended t o  p rov ide  end 
t o  end t e s t i n g .  I f  necessary, o t h e r  s u r v e i l l a n c e s  (e.g. 
CALIBRATION, OUTPUT CHANNEL TEST) t h a t  ove r l ap  t h e  CoFT may 
be used t o  s a t i s f y  t h e  requirements o f  t h e  COMPREHENSIVE 
FUNCTIONAL TEST. 

Th i s  s u r v e i l l a n c e  over laps  o r  i s  performed i n  con junc t i on  
w i t h  t h e  COMPREHENSIVE FUNCTIONAL TESTS i n  LC0 3.3 .1 .1 ,  
"SSLC Sensor Ins t rumenta t ion" .  The combined o r  over lapp ing  
t e s t s  p rov ide  complete end-to-end t e s t i n g  o f  a l l  ESF 
p r o t e c t i v e  ac t i ons .  

The 18 month frequency i s  based on t h e  ABWR expected 
r e f u e l i n g  i n t e r v a l  and t h e  need t o  per fo rm t h i s  Su rve i l l ance  
under t h e  cond i t i ons  t h a t  apply  d u r i n g  a  p l a n t  outage t o  
reduce t h e  p o t e n t i a l  f o r  an unplanned t r a n s i e n t  i f  t h e  
S u r v e i l l a n c e  were performed w i t h  t h e  r e a c t o r  a t  power. The 
s p e c i f i e d  h i g h  r e l i a b i l i t y  o f  t h e  devices used i n  t h e  SSLC 
processing coupled w i t h  t h e  CHANNEL FUNCTIONAL TESTS p rov ide  
conf idence t h a t  t h e  s p e c i f i e d  frequency i s  adequate. 

(cont inued)  
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B  3.3.1.4 

BASES 

SURVEILLANCE SR 3.3.1.4.5 
REQUIREMENTS 
I Continued I Th is  SR ensures t h a t  t h e  i n d i v i d u a l  channel r e s ~ o n s e  t imes  

f o r  ECCS a c t u a t i o n  a re  l e s s  than  o r  equal t o  t h e  maximum 
values assumed i n  t h e  acc iden t  ana l ys i s .  Response t ime 
t e s t i n g  acceptance c r i t e r i a  are inc luded i n  Reference 5. 

The 18 month frequency i s  based on t h e  ABWR expected 
r e f u e l i n g  i n t e r v a l  and t h e  need t o  per fo rm t h i s  S u r v e i l l a n c e  
under t h e  cond i t i ons  t h a t  apply  d u r i n g  a  p l a n t  outage. The 
s p e c i f i e d  h i g h  r e l i a b i l i t y  o f  t h e  devices used i n  t h e  ESF 
and ECCS processing coupled w i t h  ope ra t i ng  exper ience which 
shows t h a t  random f a i l u r e s  o f  i ns t rumen ta t i on  and embedded 
processor  components causing ser ious  t ime degradat ion,  b u t  
n o t  channel f a i l u r e ,  a re  i n f r equen t  p rov ide  con f idence t h a t  
t h e  s p e c i f i e d  Frequency i s  adequate. 

SR 3.3.1.4.6 

A  SENSOR CHANNEL CALIBRATION i s  a  complete check o f  t h e  
ins t rument  l oop  and t h e  sensor. Th i s  t e s t  v e r i f i e s  a  SENSOR 
CHANNEL responds t o  t h e  measured parameter w i t h i n  t h e  
necessary range and accuracy. SENSOR CHANNEL CALIBRATION 
leaves t h e  channel ad jus ted  t o  account f o r  ins t rument  d r i f t s  
between successive c a l i b r a t i o n s .  Measurement e r r o r  
h i s t o r i c a l  de te rmina t ions  must be performed c o n s i s t e n t  w i t h  
t h e  p l a n t  s p e c i f i c  s e t p o i n t  methodology. The channel s h a l l  
be l e f t  c a l i b r a t e d  cons i s ten t  w i t h  t h e  assumptions o f  t h e  
s e t p o i n t  methodology. As noted, t h e  c a l i b r a t i o n  i nc l udes  
c a l i b r a t i o n  o f  a l l  parameters used t o  e s t a b l i s h  d e r i v e d  
s e t p o i n t s  and a l l  parameters used t o  a u t o m a t i c a l l y  bypass a  
t r i p  f u n c t i o n .  

I f  t h e  as found t r i p  p o i n t  ( f i x e d  o r  v a r i a b l e )  i s  n o t  w i t h i n  
i t s  A l lowab le  Value, t h e  p l a n t  s p e c i f i c  s e t p o i n t  methodology 
may be rev ised ,  as appropr ia te ,  i f  t h e  h i s t o r y  and a l l  o t h e r  
p e r t i n e n t  i n fo rma t i on  i n d i c a t e  a  need f o r  t h e  r e v i s i o n .  
C a l i b r a t i o n  s h a l l  be p rov ided  t h a t  i s  c o n s i s t e n t  w i t h  t h e  
assumptions o f  t h e  c u r r e n t  p l a n t  s p e c i f i c  s e t p o i n t  
method01 ogy . 
The 18 month frequency i s  based on t h e  ABWR expected 
r e f u e l i n g  i n t e r v a l  and t h e  need t o  per form t h i s  S u r v e i l l a n c e  
under t h e  cond i t i ons  t h a t  apply  du r i ng  a  p l a n t  outage. The 
Frequency i s  adequate based on t h e  s p e c i f i e d  l ow  d r i f t  o f  

(cont inued)  
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B 3.3.1.4 

BASES 

SURVEILLANCE SR 3.3.1.4.6 (cont inued)  
REQUIREMENTS 
( Continued ) t h e  devices used t o  implement t h e  Funct ions covered by t h i s  

LCD. 

A CHANNEL FUNCTIONAL TEST i s  performed on each r e q u i r e d  
manual i n i t i a t i o n  channel t o  p rov ide  conf idence t h a t  an ESF 
dev ice  w i l l  ac tua te  as intended. 

The 18 month frequency i s  based on t h e  ABWR expected 
r e f u e l i n g  i n t e r v a l  and t h e  need t o  per fo rm t h i s  Su rve i l l ance  
under t h e  cond i t i ons  t h a t  apply  d u r i n g  a p l a n t  outage t o  
reduce t h e  p o t e n t i a l  f o r  an unplanned t r a n s i e n t  i f  t h e  
Su rve i l l ance  were performed w i t h  t h e  r e a c t o r  a t  power. The 
h i g h  r e l i a b i l i t y  o f  t h e  devices used f o r  manual i n i t i a t i o n  
p rov ide  conf idence t h a t  t h e  s p e c i f i e d  frequency i s  adequate. 

REFERENCES 1. DCDTier  2, Sec t ion  5.2.2, "Overpressure P ro tec t i on . "  

2. DCD T i e r  2, Sec t ion  6.3.3, "ECCS Performance 
Ana lys is . "  

3. DCD T i e r  2 ,  Chapter 15, "Accident  Ana lys is . "  

4. DCD T i e r  2 ,  Sect ion  9.3.5, "Standby L i q u i d  Cont ro l  
System." 

5. DCD T i e r  2, Sec t ion  1.1.3. 

(cont inued)  
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BASES 

Table B 3.3.1.3-1 (Page 1 o f  1) 
ESF Systems Ins t rumenta t ion  

1. Low Pressure Core Flooder  Ac tua t ion .  

2. High Pressure Core Flooder  Ac tua t ion .  

3. Reactor Core I s o l a t i o n  Coo l ing  System Actua t ion .  

4. Automatic Depressur iza t ion  System. 

5. Diesel -Generator  Ac tua t ion .  

6. Standby Gas Treatment System Actuat ion.  

7. Reactor B u i l d i n g  Cool ing Water / Serv ice  Water Ac tua t ion .  

8. Containment Atmospheric Mon i t o r i ng  

9. Suppression Pool Cool i n g  Actuat ion.  

10. Primary Containment I s o l a t i o n  Valves Ac tua t ion .  

11. Secondary Containment Is01 a t i o n  Valves Ac tua t ion .  

12. Reactor Core I s o l a t i o n  Cool ing Is01 a t i o n  Ac tua t ion .  

13. Reactor Water Cleanup I s o l a t i o n  Ac tua t ion .  

14. Shutdown Cool ing System Is01 a t i o n  Ac tua t ion .  
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MANUAL ACTUATORS 
- DIVISION I CONTAINMENT 

ISOLATION (EXCEPT RCIC) ~2 TO SLU I BYPASS INPUT ON 
DIVISION I LOW PRESS pJ OTHER DIV I OUTPUT :HANNELS 
ECCS SUBSYSTEM 
INITIATION DIVISON I SLU 1 BYPASS 

MOTIVE 
POWER 

DlVlSlON I SLU 2 BYPASS - 
TO SLU 2 BYPASS INPUT ON u Ll OTHER DIV I OUTPUT CHANNELS 

FROM SENSORS IN THE SAME DlVlSlON AS ASSOCIATED 
SLUS. MAY BE A DIRECT CONNECTION OR VIA THE EMS. 

DIVISION I SHOWN. TYPICAL OF DIVISIONS I1 AND I11 

FIGURE B3.3.1.4-1: ESF ACTUATION CHANNEL STRUCTURE FOR COWAMWENT ISOLATION 
(EXCEPT RClC), LPFL, a d  ESF SUPPORT. 



MANUAL ACTUATORS TO SLU 3 BYPASS INPUT ON 
- DIVISION I RCIC ISOLATION OTHER DIV I OUTPUT CHANNELS 
- DIVISION I HlGH PRESS 
ECCS SUBSYSTEM DIVISION I SLU 3 BYPASS 

1 

I 

vsup 

DIVISION I SLU 4 BYPASS 

TO SCU 4 BYPASS INPUT ON 
OTHER DIV I OUTPUT CHANNELS 

FROM SENSORS IN THE SAME DlVlSlON AS ASSOCIATED 
SLUS. MAY BE A DIRECT CONNECTION OR VIA THE EMS. 

DIVISION I SHOWN. TYPICAL OF DIVISION I1 

FIQURE B3.3.1A-2: ESF ACTUATION CHANNEL STRUCTURE FOR DIVISION I & I1 RCIC ISOLATDN 
RUC SYSTEM ACTUATlON AND HPCF B SYSTEM ACTUATKM. 



FROM SENSORS IN THE SAME DIVISION AS ASSOCIATED 
SLUS. MAY BE A DIRECT OONNECTIONOR VIA THE EMS. 

FIGURE 63.3.1.49: ESF ACTUATION CHANNEL STRUCTURE FOR HPCF C. 



MOTIVE 
POWER 

* FROM SENSORS IN THE SAME DIVISION AS ASSOCIATED 
StUS.  MAY BE A DIRECT CONNECTION OR VIA THE EMS. 

DIVISION I SHOWN. TYPICAL OF DIVISION I1 AND SOLENOID '0' .  

FIGURE B9.3.1.44: ESF ACTUAlWN CHANNEL STRUCTURE FOR ADS. 



SRNM Ins t rumen ta t i on  
B  3 .3 .2 .1  

B  3.3 INSTRUMENTATION 

B  3.3.2.1 S t a r t u p  Range Neutron Monitor(SRNM) I ns t rumen ta t i on  

BASES 

BACKGROUND The SRNMs prov ide  t h e  opera to r  w i t h  i n f o r m a t i o n  r e l a t i v e  t o  
t h e  neut ron  l e v e l  f rom very low f l u x  l e v e l s  t o  15% power. 
There i s  s u f f i c i e n t  over lap  between t h e  SRNMs and t h e  APRMs 
t o  assure cont inuous i n d i c a t i o n  o f  core  power l e v e l .  The 
SRNM subsystem p r o t e c t s  aga ins t  abnormal r e a c t i v i t y  
i n s e r t i o n s  when t h e  p l a n t  i s  i n  t h e  s t a r t u p  power range by 
sending a  t r i p  s i gna l  t o  t h e  RPS on a  h igh  neut ron  f l u x  o r  
s h o r t  r e a c t o r  p e r i o d  ( i . e .  h i g h  r a t e  o f  f l u x  inc rease) .  The 
se tpo in t s  are se lec ted  t o  p rov ide  conf idence t h a t  f u e l  
i n t e g r i t y  i s  mainta ined f o r  t h e  wors t  r e a c t i v i t y  i n s e r t i o n  
event co inc iden t  w i t h  t h e  most l i m i t i n g  SRNM bypass o r  ou t  
o f  se rv i ce  cond i t i on .  

The SRNM subsystem o f  t h e  Neutron Mon i t o r i ng  System (NMS) 
cons i s t s  o f  t e n  channels connected t o  de tec to rs  which are 
evenly  d i s t r i b u t e d  throughout  t h e  core  and l o c a t e d  s l i g h t l y  
above t h e  f u e l  mid-p lane.  Each channel c o n s i s t s  o f  a  f i s s i o n  
chamber w i t h  associated cab l i ng ,  s i gna l  c o n d i t i o n i n g  
equipment, and e l e c t r o n i c s  t o  implement t h e  va r i ous  SRNM 
func t i ons .  The SRNM's a re  assigned t o  t h e  f o u r  Neutron 
Mon i t o r i ng  System (NMS) d i v i s i o n s  as f o l l ows :  

D i v i s i o n  I :  SRNM Detec to rs  A, E & J 

D i v i s i o n  11: SRNM Detec to rs  B & F 

D i v i s i o n  111: SRNM Detec to rs  C, G & L 

D i v i s i o n  I V :  SRNM Detec to rs  D  & H 

The SRNM channels are d i v i d e d  i n t o  t h r e e  bypass Groups. One 
channel f rom each Group may be bypassed ( i . e .  bypass o f  up 
t o  t h r e e  channels).  The Groups are  arranged so t h e r e  i s  a t  
l e a s t  one unbypassed channel i n  each core  quadrant.  The 
SRNMS are assigned t o  t h e  f o l l o w i n g  bypass Groups: 

Group 1: SRNM A, B, F ,  G 

Group 2: SRNM C,  E, H 

(cont inued)  
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SRNM Ins t rumen ta t i on  
B  3.3.2.1 

BASES 

BACKGROUND Group 3: SRNM D, J, L 
( Continued ) 

There a r e  t h r e e  m u l t i p o s i t i o n  ope ra to r  c o n t r o l  swi tches t h a t  
correspond t o  t h e  Groups, so t h a t  o n l y  one channel f rom each 
Group can be bypassed. 

I n  a d d i t i o n  t o  scram and r o d  b lock  f unc t i ons ,  each SRNM 
channel inc ludes  i n d i c a t i o n  and a larm func t i ons .  Scram and 
r o d  b lock  f u n c t i o n s  a re  addressed by o t h e r  LCOs w h i l e  t h i s  
LC0 addresses OPERABILITY requi rements o n l y  f o r  t h e  
mon i t o r i ng  and i n d i c a t i o n  f unc t i ons .  

Dur ing  r e f u e l i n g ,  shutdown, and low power opera t ions ,  t h e  
p r imary  i n d i c a t i o n  o f  neu t ron  f l u x  l e v e l s  i s  p rov ided  by t h e  
SRNMs. Dur ing  r e f u e l  i n g  spec ia l  movable de tec to rs  may be 
connected t o  t h e  normal SRNM c i r c u i t s .  The SRNMs p rov ide  
mon i t o r i ng  o f  r e a c t i v i t y  changes d u r i n g  f u e l  o r  c o n t r o l  r o d  
movement and g i v e  t h e  c o n t r o l  room ope ra to r  e a r l y  i n d i c a t i o n  
o f  unexpected subcr i  t i c a l  mu1 t i p 1  i c a t i o n  t h a t  cou ld  i n d i c a t e  
an approach t o  c r i t i c a l i t y .  

APPLICABLE Prevent ion  and m i t i g a t i o n  o f  prompt r e a c t i v i t y  excurs ions  
SAFETY ANALYSIS d u r i n g  r e f u e l i n g  and low power ope ra t i on  a re  p rov ided  by: 

- LC0 3.9.1, "Refue l ing  Equipment I n t e r l o c k s "  
- LC0 3.1.1, "SHUTDOWN MARGIN (SOM)" 
- LC0 3.3.1.1, "SSLC SENSOR Ins t rumenta t ion , "  S t a r t u p  

Ranqe Neutron Mon i t o r i nq  F lux  Hiqh/Flux s h o r t  p e r i o d  
and -~ve rage  Power ~an~e-  on it or i e h r o n  
F lux  -High/Setdown Funct ions 

- LC0 3.3.5.1, "Contro l  Rod B lock  Ins t rumenta t ion . "  

The a p p l i c a b l e  s a f e t y  ana l ys i s  f o r  t h e  SRNMs are  covered by 
t h e  l i s t e d  LCOs. Th is  LC0 i s  inc luded i n  t h e  t e c h n i c a l  
s p e c i f i c a t i o n s  s ince  t h e  SRNMs are  t h e  o n l y  i n d i c a t i o n  o f  
neutron f l u x  l e v e l s  d u r i n g  r e f u e l i n g  and d u r i n g  those 
p o r t i o n s  o f  s t a r t u p  where t h e  APRMs are  o f f  scale.  

The SRNM ins t rumen ta t i on  s a t i s f i e s  C r i t e r i o n  2 o f  t h e  NRC 
P o l i c y  Statement. 

LC0 While i n  MODE 2  w i t h  t h e  APRMs downscale, t e n  ( 4  i n  bypass 
Group 1, 3  each i n  bypass Groups 2  and 3) SRNM channels a re  
r e q u i r e d  t o  be OPERABLE t o  mon i to r  t h e  r e a c t o r  f l u x  l e v e l  

(cont inued)  
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B  3.3.2.1 

BASES 

LC0 
( Continued ) 

p r i o r  t o  and du r i ng  c o n t r o l  r o d  wi thdrawal ,  t o  mon i t o r  
s u b c r i t i c a l  m u l t i p l i c a t i o n  and r e a c t o r  c r i t i c a l i t y ,  and t o  
mon i t o r  neutron f l u x  l e v e l  and r e a c t o r  p e r i o d  u n t i l  t h e  f l u x  
l e v e l  i s  w i t h i n  t h e  range o f  t h e  APRMs. The assignment o f  
SRNM de tec to rs  t o  t h e  f o u r  d i v i s i o n s  and t h r e e  bypass Groups 
are  such t h a t  w i t h  one d i v i s i o n  INOPERABLE o r  one group i n  
bypass t h e  i n d i c a t i o n s  p rov ide  an adequate rep resen ta t i on  o f  
t h e  o v e r a l l  co re  response du r i ng  those pe r i ods  when 
r e a c t i v i t y  changes are  occu r r i ng  throughout  t h e  core .  The 
p r e f e r r e d  c o n f i g u r a t i o n  i s  t o  have a t  l e a s t  one unbypassed 
SRNM i n  each core  quadrant.  

I n  MODES 3  and 4, w i t h  t h e  r e a c t o r  shut  down, two SRNM 
channels a re  s u f f i c i e n t  t o  p rov ide  redundant mon i t o r i ng  o f  
f l u x  l e v e l s  i n  t h e  core.  The p r e f e r r e d  c o n f i g u r a t i o n  i s  t o  
have t h e  SRNMs i n  d i f f e r e n t  core quadrants. 

I n  MODE 5, du r i ng  a  s p i r a l  o f f l o a d  o r  re load,  an SRNM 
ou ts i de  t h e  f ue led  reg ion  i s  no t  r e q u i r e d  t o  be OPERABLE, 
s i nce  i t  i s  n o t  capable o f  mon i t o r i ng  neut ron  f l u x  i n  t h e  
f ue led  reg ion  o f  t h e  core.  Thus, t h e  LC0 (per  f oo tno te  (a) 
i n  Table 3.3.2.1-1) permi ts  CORE ALTERATIONS i n  a  quadrant 
w i t h  no OPERABLE SRNM i n  an adjacent  quadrant when t h e  
bundles being s p i r a l  re loaded o r  s p i r a l  o f f l o a d e d  are  a l l  i n  
a  s i n g l e  f ue led  reg ion  con ta in i ng  a t  l e a s t  one OPERABLE 
SRNM. S p i r a l  r e l oad ing  and o f f l o a d i n g  are CORE ALTERATIONS 
i n  a  c e l l  on t h e  edges o f  a  cont inuous f u e l e d  r e g i o n  ( t h e  
c e l l  can be re loaded o r  o f f l oaded  i n  any sequence). 

I n  nonsp i ra l  r e f u e l i n g  operat ions,  two SRNMs a r e  r e q u i r e d  t o  
be OPERABLE t o  p rov ide  redundant mon i t o r i ng  o f  r e a c t i v i t y  
changes occu r r i ng  i n  t h e  r e a c t o r  core.  Because o f  t h e  l o c a l  
na tu re  o f  r e a c t i v i t y  changes du r i ng  r e f u e l i n g ,  adequate 
coverage i s  p rov ided  by r e q u i r i n g  one SRNM t o  be OPERABLE i n  
t h e  quadrant o f  t h e  r e a c t o r  core  where CORE ALTERATIONS are  
being performed and one SRNM t o  be OPERABLE i n  an ad jacent  
quadrant.  These requi rements ensure t h a t  t h e  r e a c t i v i t y  o f  
t h e  core w i l l  be con t i nuous l y  moni tored d u r i n g  CORE 
ALTERATIONS. 

Footnote (b) t o  Table 3.3.2.1-1 pe rm i t s  t h e  s u b s t i t u t i o n  o f  
movable de tec to rs  f o r  t h e  f i x e d  de tec to rs  d u r i n g  CORE 
ALTERATIONS. These spec ia l  de tec to rs  must be connected t o  
t h e  normal SRNM c i r c u i t s  i n  t h e  NMS such t h a t  t h e  a p p l i c a b l e  
neut ron  f l u x  i n d i c a t i o n  can be generated. These spec ia l  
de tec to rs  p rov ide  more f l e x i b i l i t y  i n  mon i t o r i ng  r e a c t i v i t y  

(cont inued)  
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BASES 

LC0 changes d u r i n g  f u e l  loading,  s ince  they  can be p o s i t i o n e d  
( Continued ) anywhere w i t h i n  t h e  core  d u r i n g  r e f u e l i n g .  The movable 

de tec to rs  must meet t h e  l o c a t i o n  requi rements o f  
SR 3 .3 .2 .1 .2 ,  and a l l  o t h e r  r e q u i r e d  SRs f o r  SRNMs. 

For an SRNM channel t o  be considered OPERABLE, i t  must be 
p r o v i d i n g  neut ron  f l u x  mon i t o r i ng  i n d i c a t i o n .  

APPLICABILITY The SRNMs are  r e q u i r e d  t o  be OPERABLE i n  MODES 3,  4,  5, and 
i n  MODE 2 u n t i l  neutron f l u x  i s  w i t h i n  t h e  range o f  t h e  
APRMs. I n  MODE 1 and i n  MODE 2 w i t h  t h e  APRMs on scale,  t h e  
APRMs p rov ide  adequate mon i t o r i ng  o f  r e a c t i v i t y  changes i n  
t h e  core.  

ACTIONS A Note has a l s o  been prov ided  t o  mod i fy  t h e  Ac t ions  i n  t h i s  
LCO. Sec t ion  1.3,  Completion Times, s p e c i f i e s  t h a t  once a  
Cond i t i on  has been entered, subsequent t r a i n s ,  subsystems, 
components, o r  v a r i a b l e s  expressed i n  t h e  Cond i t ion ,  
d iscovered t o  be inoperab le  o r  n o t  w i t h i n  l i m i t s ,  w i l l  n o t  
r e s u l t  i n  separate e n t r y  i n t o  t h e  Cond i t ion .  Sec t ion  1.3 
a l s o  s p e c i f i e s  t h a t  Required Ac t ions  o f  t h e  Cond i t i on  
con t inue  t o  apply  f o r  each a d d i t i o n a l  f a i l u r e ,  w i t h  
Completion Times based on i n i t i a l  e n t r y  i n t o  t h e  Cond i t ion .  
However, t h e  Required Ac t ions  f o r  inoperab le  SRNM channels 
p rov ide  app rop r i a te  compensatory measures f o r  m u l t i p l e  
inoperab le  channels. As such, a  Note has been prov ided  t h a t  
a l lows separate Cond i t i on  e n t r y  f o r  each inoperab le  channel.  

I n  MODE 2, w h i l e  t h e  APRMs are  downscale, SRNMs p rov ide  
mon i t o r i ng  o f  core r e a c t i v i t y  and c r i t i c a l i t y .  The 
assignment o f  t h e  SRNM channels t o  t h e  bypass Groups and 
SRNM d i v i s i o n s  a re  such t h a t  t h e r e  i s  adequate redundancy 
and core coverage when one requ i red  SRNM i s  inoperab le  i n  
each Group. 

A c t i o n  A . l  r e q u i r e s  p l a c i n g  t h e  inoperab le  channel i n  bypass 
w i t h i n  one hour. S ince adequate redundancy and core  coverage 
i s  mainta ined,  no f u r t h e r  a c t i o n  i s  r equ i red .  The Complet ion 

(cont inued)  
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BASES 

ACTIONS (cont inued)  
( Continued ) 

Time i s  s u f f i c i e n t  t o  permi t  t h e  opera to r  t o  per fo rm t h e  
ac t i on .  

Ac t i on  A.2 requ i res  p l a c i n g  t h e  inoperab le  channel i n  t r i p  
w i t h i n  one hour. Th is  Ac t i on  i s  inc luded t o  address t h e  l o s s  
o f  power t o  an SRNM channel which has t h e  same impact on t h e  
channel ou tpu t  as a t r i p .  Since adequate redundancy and core  
coverage i s  maintained, no f u r t h e r  a c t i o n  i s  r e q u i r e d  when 
t h e  channel i s  t r i p p e d .  The Completion Time i s  s u f f i c i e n t  t o  
pe rm i t  t h e  opera to r  t o  per fo rm t h e  ac t i on .  

A no te  has been added t o  t h i s  Required A c t i o n  t o  exc lude t h e  
MODE change r e s t r i c t i o n  o f  LC0 3.0.4. Th is  except ion  a l l ows  
e n t r y  i n t o  t h e  MODES o r  o the r  s p e c i f i e d  cond i t i ons  o f  
a p p l i c a b i l i t y  w h i l e  r e l y i n g  on the  Ac t i on .  Th i s  except ion  
i s  acceptable because adequate redundancy i s  maintained, t h e  
low p r o b a b i l i t y  o f  an event r e q u i r i n g  these inst ruments,  and 
t h e  s e l f - t e s t  f ea tu res  w i l l  de tec t  most a d d i t i o n a l  f a i l u r e s .  

I f  t h e  Required Ac t i on  f o r  Cond i t ion  A i s  n o t  implemented 
w i t h i n  t h e  a l lowed Completion Time, o r  i f  f o u r  o r  more 
channels a re  inoperable,  t h e  r e a c t o r  must be p laced i n  
MODE 3. With a l l  c o n t r o l  rods f u l l y  inser ted ,  t h e  core  i s  
i n  i t s  l e a s t  r e a c t i v e  s t a t e  w i t h  t h e  most margin t o  
c r i t i c a l i t y .  The a l lowed Completion Time o f  12 hours i s  
reasonable, based on ope ra t i ng  experience, t o  reach MODE 3 
i n  an o r d e r l y  manner and w i t hou t  cha l l eng ing  p l a n t  systems. 

C.1 and C.2 

With one o r  more requ i red  SRNM channels inoperab le  i n  MODE 3 
o r  4, t h e  neutron f l u x  mon i t o r i ng  c a p a b i l i t y  i s  degraded o r  
nonex is ten t .  The requirement t o  f u l l y  i n s e r t  a l l  i n s e r t a b l e  
c o n t r o l  rods ensures t h a t  t h e  r e a c t o r  w i l l  be a t  i t s  minimum 
r e a c t i v i t y  l e v e l .  P lac ing  t h e  r e a c t o r  mode sw i t ch  i n  t h e  
shutdown p o s i t i o n  causes a scram and prevents subsequent 
c o n t r o l  r od  withdrawal by ma in ta i n i ng  a c o n t r o l  r o d  b lock.  
The a l lowed Completion Time o f  1 hour i s  s u f f i c i e n t  t o  
accomplish t h e  Required Act ion,  and takes i n t o  account t h e  

(cont inued)  
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ACTIONS C . l  and C.2 (cont inued)  
( Continued ) 

l ow  p r o b a b i l i t y  o f  an event r e q u i r i n g  t h e  SRNM o c c u r r i n g  
d u r i n g  t h i s  t ime.  

0.1. 0.2. and 0.3 

Wi th one requ i red  SRNM inoperab le  i n  MODE 5, t h e  c a p a b i l i t y  
t o  d e t e c t  l o c a l  r e a c t i v i t y  changes i n  t h e  core  d u r i n g  
r e f u e l i n g  i s  degraded, CORE ALTERATIONS (Ac t i on  D. 1) must be 
immediate ly  suspended, and a c t i o n  must be immediate ly  
i n i t i a t e d  t o  i n s e r t  a l l  i n s e r t a b l e  c o n t r o l  rods i n  core  
c e l l s  con ta in i ng  one o r  more f u e l  assemblies ( A c t i o n  0.2).  
Suspension o f  CORE ALTERATIONS s h a l l  no t  p rec lude  complet ion 
o f  t h e  movement o f  a  component t o  a  safe, conse rva t i ve  
p o s i t i o n .  

Suspending CORE ALTERATIONS prevents t h e  two most probable 
causes o f  r e a c t i v i t y  changes, f u e l  l o a d i n g  and c o n t r o l  r o d  
wi thdrawal ,  f rom occur r ing .  I n s e r t i n g  a l l  i n s e r t a b l e  
c o n t r o l  rods ensures t h a t  t h e  r e a c t o r  w i l l  be a t  i t s  minimum 
r e a c t i v i t y ,  g i ven  t h a t  f u e l  i s  p resent  i n  t h e  core.  

Required Ac t i on  0.3, which must be i n i t i a t e d  w i t h i n  7 days, 
i s  p rov ided  t o  ensure t h a t  having l e s s  than  t h e  r e q u i r e d  
number o f  SRNMs inoperab le  w i t h  t h e  vessel head removed i s  
n o t  construed as a  c o n d i t i o n  t h a t  a l lows cont inuous 
opera t ions .  Thus, e n t r y  i n t o  MODE 5 w i t hou t  t h e  r e q u i r e d  
SRNM channels OPERABLE i s  n o t  a l lowed pe r  LC0 3.0.4. 

Ac t ions  (once requ i red  t o  be i n i t i a t e d )  t o  i n s e r t  c o n t r o l  
rods and r e s t o r e  SRNMs must con t inue  u n t i l  a l l  i n s e r t a b l e  
rods i n  core  c e l l s  con ta in i ng  one o r  more f u e l  assemblies 
a re  i nse r ted ,  and t h e  requ i red  SRNMs are  r e s t o r e d  t o  
OPERABLE s ta tus .  

With two requ i red  SRNMs inoperab le  i n  MODE 5, t h e  a b i l i t y  t o  
de tec t  l o c a l  r e a c t i v i t y  changes i n  t h e  core  d u r i n g  r e f u e l i n g  
i s  unava i lab le .  Required Ac t ions  0.1, 0.2, and 0.3 a re  
a l ready  app l i cab le  and con t inue  t o  be app l i cab le .  Required 
Ac t i on  E.2 mod i f i es  Required Ac t i on  D.3 t o  r e q u i r e  immediate 
i n i t i a t i o n  o f  a c t i o n  t o  r e s t o r e  one o f  t h e  inoperab le  

(cont inued)  
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ACTIONS (cont inued)  
( Continued ) 

requ i red  SRNMs t o  OPERABLE s t a t u s  i ns tead  o f  r e q u i r i n g  
i n i t i a t i o n  o f  a c t i o n  w i t h i n  t h e  former Completion Time o f  
[ 7 ]  days. 

SURVEILLANCE The SRs f o r  each SRNM App l i cab le  MODE o r  o t h e r  s p e c i f i e d  
REQUIREMENTS c o n d i t i o n  a re  found i n  t h e  SRs column o f  Table 3 .3 .2 .1 -1 .  

Performance o f  t h e  CHANNEL CHECK ensures t h a t  a gross 
f a i l u r e  o f  i ns t rumen ta t i on  has n o t  occurred between CHANNEL 
FUNCTIONAL TESTS. A CHANNEL CHECK i s  a comparison o f  t h e  
parameter i n d i c a t e d  on one channel t o  t h e  same parameter 
i n d i c a t e d  on o t h e r  s i m i l a r  channels. I t  i s  based on t h e  
assumption t h a t  inst rument  channels mon i t o r i ng  t h e  same 
parameter should read approx imate ly  t h e  same value.  
S i g n i f i c a n t  d e v i a t i o n s  between t h e  ins t rument  channels cou ld  
be an i n d i c a t i o n  o f  excessive ins t rument  d r i f t  o r  o t h e r  
f a u l t s  i n  one o f  t h e  channels. 

Agreement c r i t e r i a  a re  determined by t h e  p l a n t  s t a f f ,  based 
on a combinat ion o f  t h e  channel ins t rument  u n c e r t a i n t i e s ,  
i n c l u d i n g  i n d i c a t i o n  and r e a d a b i l i t y .  I f  a channel i s  
ou t s i de  t h e  match c r i t e r i a ,  i t  may be an i n d i c a t i o n  t h a t  t h e  
ins t rument  has d r i f t e d  ou t s i de  i t s  l i m i t .  

The s p e c i f i e d  h igh  r e l i a b i l i t y  o f  each SRNM channel p rov ides  
conf idence t h a t  a channel f a i l u r e  w i l l  be r a r e .  However, a  
s u r v e i l l a n c e  i n t e r v a l  o f  [12] hours i s  used t o  p rov ide  
conf idence t h a t  gross f a i l u r e s  t h a t  do n o t  a c t i v a t e  an 
annunciator  o r  a larm w i l l  be de tec ted  w i t h i n  t h e  s p e c i f i e d  
Frequency. The CHANNEL CHECK supplements l e s s  formal ,  b u t  
more f requent ,  checks o f  channels d u r i n g  normal ope ra t i ona l  
use o f  t h e  d i s p l a y s  associated w i t h  t h e  channels r e q u i r e d  by 
t h e  LCO. 

To p rov ide  adequate coverage o f  p o t e n t i a l  r e a c t i v i t y  changes 
i n  t h e  core, one SRNM i s  r e q u i r e d  t o  be OPERABLE i n  t h e  

(cont inued)  
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BASES 

SURVEILLANCE SR 3 . 3 . 2 . 1 . 2  (cont inued)  
REQUIREMENTS 
( Cont inued ) quadrant where CORE ALTERATIONS a re  be ing  performed, and 

another  OPERABLE SRNM must be i n  an ad jacen t  quadrant.  
Note 1  s t a t e s  t h a t  t h i s  SR i s  imposed o n l y  d u r i n g  CORE 
ALTERATIONS. It i s  n o t  r e q u i r e d  t o  be met a t  o t h e r  t imes i n  
MODE 5 s i nce  core  r e a c t i v i t y  changes a re  n o t  occu r r i ng .  

Th i s  S u r v e i l l a n c e  cons i s t s  o f  an e v a l u a t i o n  t o  e s t a b l i s h  
t h a t  t h e  number and l o c a t i o n  o f  OPERABLE SRNM channels a re  
app rop r i a te  f o r  t h e  core  reg ion  undergoing a l t e r a t i o n .  Note 
2  covers s i t u a t i o n s  where o n l y  one SRNM i s  r e q u i r e d  t o  be 
OPERABLE, per  f oo tno te  (a) i n  Table 3 . 3 . 2 . 1 - 1 ,  so o n l y  t h e  
a. p o r t i o n  o f  t h i s  SR i s  r equ i r ed .  Note 3  c l a r i f i e s  t h a t  
t h e  t h r e e  requi rements can be met by t h e  same o r  d i f f e r e n t  
OPERABLE SRNMs. 

The s p e c i f i e d  h i g h  re1  i a b i l  i t y  o f  each SRNM channel p rov ides  
conf idence t h a t  a  channel f a i l u r e  w i l l  be r a r e .  However, a  
s u r v e i l l a n c e  i n t e r v a l  o f  12 hours i s  used t o  p rov i de  
conf idence t h a t  t h e  r e q u i r e d  number o f  SRNMs a r e  operable 
d u r i n g  CORE ALTERATIONS. The SR i s  a l s o  imposed when t h e  
quadrant undergoing a l t e r a t i o n s  changes t o  p rov i de  
conf idence t h a t  t h e  c o n f i g u r a t i o n  o f  OPERABLE SRNM channels 
i s  appropr ia te .  Th i s  SR supplements t h e  alarms and/or 
annunciators  t h a t  r e s u l t  f rom most f a i l u r e s  and ope ra t i ona l  
c o n t r o l s  over  r e f u e l i n g  a c t i v i t i e s ,  which i n c l u d e  s teps t o  
ensure t h a t  t h e  SRNMs requ i r ed  by t h e  LC0 a re  i n  t h e  p roper  
quadrant.  

Th i s  Su rve i l l ance  cons i s t s  o f  a  v e r i f i c a t i o n  o f  t h e  SRNM 
ins t rument  readout  t o  ensure t h a t  t h e  SRNM read ing  i s  
g r e a t e r  than  a  s p e c i f i e d  minimum count r a t e .  Th i s  ensures 
t h a t  t h e  de tec to r s  a re  i n d i c a t i n g  count r a t e s  t y p i c a l  o f  
neu t ron  f l u x  l e v e l s  w i t h i n  t h e  core.  

I f  t h e r e  are i n s u f f i c i e n t  f u e l  assemblies i n  t h e  core  t h e  
count r a t e  w i l l  be t o o  low t o  meet t h i s  SR. Therefore,  t h e  
SR i s  mod i f i ed  by a  Note t h a t  exempts an SRNM channel f rom 
t h e  SR when t h e r e  a re  f o u r  o r  l e s s  f u e l  assemblies ad jacen t  
t o  t h e  SRNM and no o t h e r  f u e l  assemblies a re  i n  t h e  
associated core  quadrant.  Wi th f o u r  o r  l e s s  f u e l  assemblies 
loaded around each SRNM and no o t h e r  f u e l  assemblies i n  t h e  

(cont inued)  
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BASES 

SURVEILLANCE SR 3.3.2.1.2 (cont inued)  
REQUIREMENTS 
( Continued 1 associated auadrant, even w i t h  a  c o n t r o l  r o d  withdrawn t h e  

c o n f i g u r a t i o n  w i l l  n o t  be c r i t i c a l .  

The Frequency i s  based upon channel redundancy and o t h e r  
i n fo rma t i on  a v a i l a b l e  i n  t h e  c o n t r o l  room, and ensures t h a t  
t h e  r e q u i r e d  channels are f r e q u e n t l y  moni tored w h i l e  co re  
r e a c t i v i t y  changes are  occur r ing .  When no r e a c t i v i t y  
changes are  i n  progress, t h e  Frequency i s  r e l axed  f rom 
12 hours t o  24 hours. 

SR 3.3.2.1.4 and SR 3.3.2.1.5 

Performance o f  a  CHANNEL FUNCTIONAL TEST demonstrates t h e  
associated channel w i l l  f u n c t i o n  p rope r l y .  

SR 3.3.2.1.4 i s  r equ i red  i n  MODE 5, and t h e  [7]  day 
Frequency ensures t h a t  t h e  channels a re  OPERABLE w h i l e  core  
r e a c t i v i t y  changes cou ld  be i n  progress.  Th is  Frequency i s  
reasonable, based on t h e  r e l i a b i l i t y  o f  t h e  devices used i n  
t h e  SRNM and on o the r  Su rve i l l ances  (such as a  CHANNEL 
CHECK) t h a t  ensure proper  f u n c t i o n i n g  between CHANNEL 
FUNCTIONAL TESTS. 

SR 3.3.2.1.5 i s  r equ i red  i n  MODE 2  w i t h  t h e  APRMs downscale 
and i n  MODES 3  and 4. Since core  r e a c t i v i t y  changes do n o t  
normal ly  t ake  p lace  i n  these modes, t h e  Frequency has been 
extended f rom [7 ]  days t o  [31] days. The [31] day Frequency 
i s  based on t h e  r e l i a b i l i t y  o f  t h e  processing devices used 
and on o the r  Surve i l lances  (such as CHANNEL CHECK) t h a t  
ensure proper  f u n c t i o n i n g  between CHANNEL FUNCTIONAL TESTS. 

Th i s  Su rve i l l ance  may be delayed on e n t r y  i n t o  t h e  s p e c i f i e d  
c o n d i t i o n  o f  A p p l i c a b i l i t y .  The SR must be performed w i t h i n  
12 hours o f  reaching a  neut ron  f l u x  l e v e l  where t h e  SRNMs 
are  s u f f i c i e n t l y  below t h e i r  upscale va lue t o  pe rm i t  
s a t i s f a c t o r y  t e s t i n g .  The pe rm iss ib l e  de lay  i s  sho r t  
compared t o  t h e  s u r v e i l l a n c e  i n t e r v a l  and pe rm i t s  s u f f i c i e n t  
t ime t o  per form t h e  su rve i l l ance .  Note t h a t  su rve i l l ances  
performed under LC0 3.3.1.1, "SSLC Sensor Ins t rumenta t ion" ,  
over lap  t h i s  SR t o  some degree. 

(cont inued)  
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SRNM Ins t rumen ta t i on  
B 3.3.2.1 

BASES 

SURVEILLANCE SR 3.3.2.1.6 
REQUIREMENTS 
( Continued ) Performance o f  a CHANNEL CALIBRATION v e r i f i e s  t h e  

performance o f  t h e  SRNM c i r c u i t r y .  The 18 month Frequency 
i s  based on t h e  expected ABWR r e f u e l i n g  i n t e r v a l  t o  p rov ide  
t h e  p l a n t  cond i t i ons  requ i red  t o  per fo rm t h e  t e s t  and 
considers t h e  low l i k e l i h o o d  o f  a change i n  t h e  system o r  
component s ta tus .  The neut ron  de tec to rs  a re  excluded f rom 
t h e  CHANNEL CALIBRATION because they  cannot r e a d i l y  be 
ad jus ted .  The de tec to rs  are f i s s i o n  chambers t h a t  a re  
designed t o  have a r e l a t i v e l y  cons tan t  s e n s i t i v i t y  over  t h e  
range, and w i t h  an accuracy s p e c i f i e d  f o r  a f i x e d  use fu l  
l i f e .  

REFERENCES None. 
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Essen t i a l  M u l t i p l e x i n g  System (EMS) 
B  3.3.3.1 

B  3.3 INSTRUMENTATION 

B  3.3.3.1 Essen t i a l  M u l t i p l e x i n g  System (EMS) 

BASES 

BACKGROUND The EMS i s  a  da ta  c o l l e c t i o n  and da ta  d i s t r i b u t i o n  system 
t h a t  p rov ides  p l a n t  parameter da ta  c o l l e c t i o n  and 
d i s t r i b u t i o n  f o r  use by t h e  s a f e t y  systems i n  p r o v i d i n g  
p r o t e c t i v e  a c t i o n .  The EMS c o n s i s t s  o f  remote mu1 t i p l e x i n g  
u n i t s  (RMU), Cont ro l  Room Mu1 t i p l e x i n g  u n i t s  (CMU), and a  
segmented dual redundant da ta  t ransmiss ion  path.  The 
t ransmiss ions  paths a re  r e c o n f i g u r a b l e  so t h a t  most d a t a  
t ransmiss ion  f a i l u r e s  e f f e c t  o n l y  one segment i n  one o f  t h e  
redundant paths.  

The EMS i s  comprised o f  f o u r  independent d i v i s i o n s  (Div.  I, 
11, 111, I V  ) .  S t r a t e g i c a l l y  l oca ted  RMUs ga ther  da ta  from 
p l a n t  sensors, conver t  i t  t o  s e r i a l  d i g i t a l  data, and 
t r a n s m i t  t h e  da ta  t o  t h e  Sa fe ty  System Logic  and Cont ro l  
(SSLC) D i g i t a l  T r i p  Modules (OTMs), T r i p  Logic  U n i t s  (TLU) 
o r  Sa fe ty  Logic  U n i t s  (SLU) over  dual redundant o p t i c a l  da ta  
t ransmiss ion  paths.  The RMUs a l s o  r e c e i v e  da ta  r ep resen t i ng  
t h e  d e s i r e d  ac t i ons  f o r  c o n t r o l l e d  dev ices  and d e l i v e r s  i t  
t o  t h e  app rop r i a te  OUTPUT CHANNEL. The OUTPUT CHANNEL 
conver ts  t h e  data t o  a  s i gna l  l e v e l  s u i t a b l e  f o r  t h e  
c o n t r o l l e d  dev ice.  

The EMS inc ludes  a  v a r i e t y  o f  s e l f - t e s t  and mon i t o r i ng  
f ea tu res .  The s e l f  t e s t  checks t h e  h e a l t h  o f  t h e  m ic ro -  
processor ,  RAM, ROM, communications, da ta  t r ansm iss i on  
segments, and so f tware .  A  hard  f a i l u r e  w i l l  a c t i v a t e  an 
a la rm and p rov i de  f a u l t  i n d i c a t i o n  t o  t h e  board l e v e l .  S o f t  
f a i l u r e s  ( i . e . ,  t r a n s i e n t )  a re  logged t o  p rov i de  maintenance 
i n f o rma t i on .  Reconf igura t ion  s t a t u s  a f t e r  a  segment f a i l u r e  
a l s o  a c t i v a t e s  an alarm. 

The dual  redundant da ta  t ransmiss ion  paths p rov i de  
communication between t h e  RMUs and CMUs. The paths a re  
r e c o n f i g u r a b l e  so t h a t  communication i s  ma in ta ined  as l o n g  
as t h e r e  i s  one OPERABLE pa th  between a l l  p a i r s  o f  
m u l t i p l e x e r s .  One pa th  between any p a i r  o f  u n i t s  i s  c a l l e d  a  
"segment" i n  t h i s  LCO. 

A  da ta  t ransmiss ion  segment i s  OPERABLE when communication 
between a  p a i r  o f  m u l t i p l e x e r s  can occur  over  t h e  segment. 
T h i s  r e q u i r e s  t h e  l i n e  d r i v e r s  and l i n e  r e c e i v e r s  on bo th  

(cont inued)  
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Essen t i a l  M u l t i p l e x i n g  System (EMS) 
B  3 .3 .3 .1  

BASES 

BACKGROUND ends t o  be OPERABLE and t h e  pa th  between t h e  u n i t s  t o  be 
( Continued ) OPERABLE. The EMS must a l s o  be capable o f  p r o v i d i n g  t h e  

s p e c i f i e d  maximum throughput and t h e  da ta  e r r o r  r a t e s  must 
be w i t h i n  s p e c i f i e d  l i m i t s  f o r  i t  t o  be considered OPERABLE. 

APPLICABLE Some p o r t i o n  o f  t h e  EMS i s  r e q u i r e d  t o  be operable i n  a l l  
SAFETY ANALYSIS, MODES s ince  t h e r e  are one o r  more s a f e t y  systems t h a t  
LCO, and acqu i re  da ta  f rom t h e  EMS i n  a l l  modes. The a p p l i c a b l e  
APPLICABILITY s a f e t y  ana l ys i s  f o r  t h e  var ious  p o r t i o n s  o f  t h e  EMS are  t h e  

ana l ys i s  t h a t  apply  t o  t h e  Funct ions t h a t  acqu i re  da ta  f rom 
t h e  EMS. The s i gna l  a c q u i s i t i o n  and convers ion p o r t i o n s  o f  
t h e  EMS are  adequately covered by t h e  LCOs f o r  t h e  systems 
t h a t  acqu i re  and/or t r a n s m i t  da ta  over  t h e  EMS. Therefore,  
t h i s  LC0 addresses on l y  t h e  da ta  t ransmiss ion  p o r t i o n  o f  t h e  
EMS. 

The Essen t i a l  Mu1 t i p l e x i n g  System (EMS) does n o t  d i r e c t l y  
generate any t r i p  f unc t i ons  so t h e r e  a re  no s p e c i f i c  
Al lowable Value f o r  t h e  EMS s ince  t h e  e f f e c t  o f  any EMS 
processing i s  inc luded i n  t h e  a l lowab le  va lues f o r  t h e  
Funct ions i n  systems t h a t  u t i l i z e  t h e  EMS. 

ACTIONS A  Note has been prov ided t o  modi fy  t h e  ACTIONS r e l a t e d  t o  
EMS. Sec t ion  1.3, Complet ion Times, s p e c i f i e s  t h a t  once a  
Cond i t ion  has been entered, subsequent t r a i n s ,  subsystems, 
components, o r  va r i ab les  expressed i n  t h e  Condi t ion,  
d iscovered  t o  be inoperab le  o r  n o t  w i t h i n  l i m i t s ,  w i l l  n o t  
r e s u l t  i n  separate e n t r y  i n t o  t h e  Cond i t ion .  Sec t ion  1.3 
a l s o  s p e c i f i e s  t h a t  Required Ac t ions  o f  t h e  Cond i t i on  
con t inue  t o  apply  f o r  each a d d i t i o n a l  f a i l u r e ,  w i t h  
Completion Times based on i n i t i a l  e n t r y  i n t o  t h e  Condi t ion.  
However, t h e  Required Ac t ions  f o r  m u l t i p l e  inoperab le  EMS 
da ta  t ransmiss ion  paths p rov ide  app rop r i a te  compensatory 
measures. As such, a  Note has been prov ided  t h a t  a l lows 
separate Cond i t ion  e n t r y  f o r  each inoperab le  EMS d i v i s i o n .  

T h i s  Cond i t i on  address t h e  s i t u a t i o n  where t h e r e  i s  some 
l o s s  o f  da ta  t ransmiss ion  redundancy i n  one EMS d i v i s i o n  b u t  

(cont inued)  
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Essen t i a l  M u l t i p l e x i n g  System (EMS) 
B  3.3.3.1 

BASES 

ACTIONS (cont inued)  
( Continued ) 

a  complete da ta  t ransmiss ion  pa th  i s  mainta ined so t h e  
systems serv iced  by t h e  EMS can acqu i re  t h e  needed data.  

A1 1 Funct ions r e q u i r e d  f o r  p r o t e c t i v e  a c t i o n s  remain 
OPERABLE and a  s i n g l e  f a i l u r e  w i l l  n o t  r e s u l t  i n  l o s s  o f  
p r o t e c t i o n .  I n  a d d i t i o n ,  t h e  s e l f  t e s t  f ea tu res  p rov ide  
conf idence t h a t  any a d d i t i o n a l  f a i l u r e s  w i l l  be 
a u t o m a t i c a l l y  detected.  Th is  i s  an acceptable l o n g  term 
c o n d i t i o n  so t h e  Completion Time s p e c i f i e d  f o r  r e p a i r  
corresponds t o  a  maximum t ime equal t o  t h e  r e f u e l i n g  
i n t e r v a l .  However, t h e  LC0 r e q u i r e s  t h e  r e p a i r s  t o  be 
completed i f  a  c o l d  shutdown occurs p r i o r  t o  t h e  nex t  
r e f u e l i n g  outage. 

A  Note i s  inc luded t o  exclude t h i s  Ac t i on  f rom t h e  MODE 
change r e s t r i c t i o n  o f  LC0 3.0.4. Th is  except ion  a l l ows  
e n t r y  i n t o  a  MODE o r  o t h e r  c o n d i t i o n  o f  a p p l i c a b i l i t y  w h i l e  
r e l y i n g  on t h e  Ac t ions .  Th is  except ion  i s  acceptable 
because adequate redundancy i s  mainta ined,  t h e  low 
p r o b a b i l i t y  o f  an event r e q u i r i n g  these inst ruments,  and t h e  
s e l f - t e s t  f ea tu res  w i l l  de tec t  most a d d i t i o n a l  f a i l u r e s .  

Th is  Cond i t i on  address t h e  s i t u a t i o n  where t h e r e  i s  some 
l o s s  o f  da ta  t ransmiss ion  redundancy i n  more than  one EMS 
d i v i s i o n  bu t  complete da ta  t ransmiss ion  paths a r e  ma in ta ined  
i n  a l l  d i v i s i o n s .  The EMS performs as in tended and a  s i n g l e  
f a i l u r e  w i l l  n o t  cause l o s s  o f  da ta  t ransmiss ion  c a p a b i l i t y  
i n  more than  one d i v i s i o n .  

Th is  LC0 i s  inc luded t o  assure t h a t  any degradat ion  i n  da ta  
t ransmiss ion  redundancy i n  more than  one EMS d i v i s i o n  w i l l  
be r e p a i r e d  on a  reasonable schedule. The Complet ion Time i s  
based on t h e  s p e c i f i e d  h igh  r e l i a b i l i t y  o f  t h e  i n d i v i d u a l  
da ta  t ransmiss ion  segments and t h e  l i m i t e d  number o f  devices 
i nvo l ved  i n  each segment. Also, t h e  s e l f  t e s t  w i l l  d e t e c t  
most a d d i t i o n a l  da ta  t ransmiss ion  pa th  f a i l u r e s .  

(cont inued)  
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Essen t i a l  M u l t i p l e x i n g  System (EMS) 
B 3 . 3 . 3 . 1  

BASES 

ACTIONS GAL 
( Continued ) 

I f  t h e  r e q u i r e d  a c t i o n  o f  c o n d i t i o n  B  i s  n o t  accomplished 
w i t h i n  t h e  requ i red  Completion Time, then a d d i t i o n a l  EMS 
mon i t o r i ng  ( A c t i o n  C.1) i s  r equ i red  t o  p rov ide  conf idence 
t h a t  adequate da ta  t ransmiss ion  c a p a b i l i t y  i s  mainta ined.  
The Completion Times f o r  C . l  a re  adequate t o  d e t e c t  an 
inoperab le  EMS d i v i s i o n  soon enough so t h a t  t h e  impact o f  
any a d d i t i o n a l  f a i l u r e s  on p l a n t  r i s k  i s  n e g l i g i b l e .  

Ac t i on  C.2 r e q u i r e s  p repa ra t i on  o f  a  spec ia l  e v a l u a t i o n  t o  
determine t h e  r o o t  cause o f  t h e  inoperab le  da ta  t ransmiss ion  
segment f a i l u r e  and t o  assure t h a t  i t  i s  n o t  a  p o t e n t i a l  
common mode f a i l u r e .  

When one o r  more EMS d i v i s i o n s  become inoperab le  then t h e  
Funct ions and/or Features associated w i t h  t h e  EMS become 
unava i l ab le .  The l o s s  o f  one o r  more EMS da ta  t ransmiss ion  
d i v i s i o n s  i s  s i m i l a r  t o  t h e  l o s s  o f  m u l t i p l e  SENSOR CHANNELS 
i n  LC0 3 . 3 . 1 . 1 ,  "SSLC Sensor Ins t rumenta t ion"  o r  LOGIC 
CHANNELS i n  LC0 3 . 3 . 1 . 2 ,  "RPS and MSIV Ac tua t ion" ,  and 
3 . 3 . 1 . 4 ,  "ESF Ac tua t i on  Ins t rumenta t ion" .  Therefore, 
d e c l a r i n g  t h e  associated Funct ions and Features t o  be 
inoperab le  w i l l  cause e n t r y  i n t o  t h e  app rop r i a te  c o n d i t i o n s  
i n  o t h e r  LCOs and s u i t a b l e  compensatory measures w i l l  be 
implemented. 

The Completion Time prov ides  adequate t ime  f o r  t h e  opera to r  
t o  determine which Funct ions and/or Features need t o  be 
dec la red  inoperable.  

A  no te  i s  inc luded t o  exclude t h i s  A c t i o n  f rom t h e  MODE 
change r e s t r i c t i o n  o f  LC0 3 . 0 . 4 .  The EMS must be OPERABLE 
i n  a l l  MODES and o t h e r  cond i t i ons  w h i l e  d e c l a r i n g  t h e  
Features and Funct ions associated w i t h  t h e  inoperab le  EMS 
d i v i s i o n  may r e q u i r e  e n t r y  i n t o  a  d i f f e r e n t  MODE o r  o t h e r  
c o n d i t i o n .  

(cont inued)  
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Essen t i a l  Mu1 t i p l e x e r  System (EMS) 
B  3.3.3.1 

BASES 

SURVEILLANCE SR 3.3.3.1.1 
REQUIREMENTS 

The o p e r a b i l i t y  o f  t h e  EMS da ta  t r ansm iss i on  segments should 
be p e r i o d i c a l l y  conf i rmed t o  assure t h a t  an adequate degree 
o f  redundancy i s  mainta ined.  Th i s  SR i s  i nc l uded  t o  p rov i de  
conf idence t h a t  a1 1  da ta  t ransmiss ion  segments a r e  OPERABLE. 
The t e s t  c o n s i s t s  o f  assur ing  t h a t  t h e  two da ta  t ransmiss ion  
paths between a l l  connected p a i r s  o f  m u l t i p l e x e r s  a re  
OPERABLE. The t e s t  assures t h a t  t h e  l i n e  d r i v e r s  and l i n e  
r e c e i v e r s  on bo th  ends o f  each o f  t h e  redundant paths 
between t h e  m u l t i p l e x e r s  a re  OPERABLE. The t e s t  must a l s o  
assure t h e  a b i l i t y  t o  r e c o n f i g u r e  t h e  da ta  t r ansm iss i on  
paths.  Reconf igura t ion  i s  accomplished by  c ross  connec t ing  
t h e  l i n e  d r i v e r s  and l i n e  r ece i ve rs  t o  t h e  da ta  t ransmiss ion  
paths. The i n a b i l i t y  t o  r e c o n f i g u r e  s h a l l  be t r e a t e d  as a  
l o s s  o f  a  s i n g l e  segment ( i . e . ,  Cond i t i on  A). 

The EMS da ta  t ransmiss ion  segments a re  cons t ruc ted  f rom a  
few h i g h l y  r e l i a b l e  dev ices and t h e  l o s s  o f  segments w h i l e  
ma in ta i n i ng  da ta  t ransmiss ion  i n t e g r i t y  does n o t  degrade 
p l a n t  sa fe t y .  Therefore, a  frequency o f  [92]  days i s  
adequate. The EMS s i t e  t e s t  w i l l  a u t o m a t i c a l l y  d e t e c t  most 
da ta  t ransmiss ion  e r r o r s .  

A  comprehensive network performance t e s t  con f i rms  t h a t  t h e  
da ta  t ransmiss ion  c a p a b i l i t y  i s  as in tended.  The t e s t  may be 
performed us ing  commerc ia l ly  a v a i l  ab l e  equipment 
s p e c i f i c a l l y  designed t o  per fo rm t e s t s  on d i g i t a l  
communication networks. The network a n a l y s i s  p rov ides  
conf idence t h a t  da ta  e r r o r  r a t e s  a re  w i t h i n  s p e c i f i e d  
l i m i t s ,  s i gna l  q u a l i t y  i s  w i t h i n  s p e c i f i c a t i o n s  and t h e  
network i s  capable o f  hand1 i n g  t h e  s p e c i f i e d  maximum 
requ i r ed  throughput .  

The 18 month frequency i s  based on t h e  ABWR expected 
r e f u e l i n g  i n t e r v a l  and t h e  need t o  per fo rm t h i s  S u r v e i l l a n c e  
under t h e  cond i t i ons  t h a t  apply  d u r i n g  a  p l a n t  outage t o  
reduce t h e  p o t e n t i a l  f o r  an unplanned t r a n s i e n t  i f  t h e  
Su rve i l l ance  were performed w i t h  t h e  r e a c t o r  a t  power. The 
s p e c i f i e d  h i gh  r e l i a b i l i t y  o f  t h e  dev ices used i n  t h e  EMS 
combined w i t h  s e l f  t e s t s  in tended t o  d e t e c t  EMS degrada t ion  
p rov i de  conf idence t h a t  t h i s  frequency i s  adequate. 

(cont inued)  
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B 3 .3 .3 .1  

BASES 

REFERENCES None. 
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ATWS & EOC-RPT Ins t rumen ta t i on  
B  3 . 3 . 4 . 1  

B 3 . 3  INSTRUMENTATION 

B  3 . 3 . 4 . 1  A n t i c i p a t e d  Trans ien t  Wi thout  Scram (ATWS) and End O f  Cycle 
R e c i r c u l a t i o n  Pump T r i p  (EOC-RPT) I ns t rumen ta t i on  

BASES 

BACKGROUND The EOC-RPT i s  p rov ided t o  improve margins t o  t h e  MCPR l i m i t  
du r i ng  s p e c i f i e d  p r e s s u r i z a t i o n  t r a n s i e n t s .  ATWS Features 
are  prov ided t o  p r o t e c t  aga ins t  t h e  remote p r o b a b i l i t y  o f  a  
f a i l u r e  t o  i n s e r t  a l l  c o n t r o l  rods when needed by t h e  
Reactor P r o t e c t i o n  System scram f u n c t i o n .  The ATWS 
Funct ions i n i t i a t e  several  devices t o  add nega t i ve  
r e a c t i v i t y  as a  backup t o  c o n t r o l  r od  i n s e r t i o n  by t h e  scram 
f u n c t i o n  o f  t h e  h y d r a u l i c  d r i v e s  f o r  events where t h e  
c o n t r o l  rods may no t  be f u l l y  i nse r ted .  A  diagram o f  t h e  
l o g i c  f o r  these Funct ions i s  shown i n  Reference 1 .  

T r i p p i n g  t h e  r e c i r c u l a t i o n  pumps m i t i g a t e s  t h e  e f f e c t s  o f  an 
ATWS event s ince  i t  adds negat ive  r e a c t i v i t y  due t o  t h e  
increase i n  steam v o i d i n g  i n  t h e  core reg ion  as core  f l o w  
decreases. When t h e  Reactor Vessel Water Level -Low, 
Level 3  o r  Reactor Steam Dome Pressure-High s e t p o i n t  i s  
reached, a  s p e c i f i e d  number o f  t h e  Reactor I n t e r n a l  Pumps 
(RIP) a re  t r i p p e d .  I f  r e a c t o r  l e v e l  decreases t o  t h e  Reactor 
Vessel Water Level -Low, Level 2 s e t p o i n t  t h e  remain ing RIPS 
are  t r i pped ,  w i t h  a  s p e c i f i e d  number o f  t h e  pumps t r i p p e d  
immediately and t h e  o thers  t r i p p e d  a f t e r  a  s p e c i f i e d  de lay .  
The RIP t r i p  a t  Level 3  i s  inc luded t o  m i t i g a t e  l e v e l  
t r a n s i e n t s  and prevent  Level 2 ECCS i n i t i a t i o n s  f o r  
p r e s s u r i z a t i o n  and i nven to ry  r e d u c t i o n  events t h a t  a re  l e s s  
severe than t h e  design bas i s  events w h i l e  t h e  Level 2 t r i p  
i s  p rov ided t o  t r i p  a l l  o f  t h e  RIPS as r e q u i r e d  by t h e  
design basis .  

The A n t i c i p a t e d  Trans ien t  Without Scram A1 t e r n a t e  Rod I n s e r t  
(ATWS-ARI) System i n i t i a t e s  i n s e r t i o n  o f  t h e  e l e c t r i c  motor- 
d r i v e n  F ine  Mot ion Contro l  Rod Dr i ves  (FMCRDs), a  runback o f  
t h e  r e c i r c u l a t i o n  pumps, and a1 t e r n a t e  scram a i r  header dump 
valves.  The a l t e r n a t e  a i r  header dump valves are  in tended 
t o  cause t h e  c o n t r o l  r od  h y d r a u l i c  d r i v e s  t o  i n s e r t  t h e  
c o n t r o l  rods.  The FMCRDs prov ide  an a l t e r n a t e  t o  t h e  
h y d r a u l i c  r o d  d r i v e s .  The r e c i r c u l a t i o n  runback i s  p rov ided 
t o  reduce r e a c t o r  power ( v i a  v o i d  r e a c t i v i t y  changes) 
co inc iden t  w i t h  a c t i v a t i o n  o f  t h e  c o n t r o l  r o d  i n s e r t i o n  
Funct ions.  

(cont inued) 
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BASES 

BACKGROUND The ATWS-ARI Funct ions a re  i nc l uded  i n  t h e  R e c i r c u l a t i o n  
( Continued ) Flow Cont ro l  (RFC) system, t h e  Rod Cont ro l  and I n f o r m a t i o n  

System (RCIS), and i n  a  separate ATWS-ARI con f i rma to ry  l o g i c  
dev i ce  i nc l uded  s p e c i f i c a l l y  f o r  ATWS-ARI Funct ions.  The 
RFC i s  a  t r i p l e  redundant microprocessor  system, t h e  RCIS i s  
a  dual  redundant microprocessor-based system, and t h e  
con f i rma to ry  l o g i c  dev ice  uses hardware ( i  .e. n o t  
microprocessor  based) l o g i c .  The da ta  needed f o r  t h e  ATWS- 
ARI r e c i r c u l a t i o n  runback Funct ions i s  acqu i red  f rom o t h e r  
systems us ing  s u i t a b l e  i s o l a t i o n .  These systems a re  
comple te ly  independent o f  and d i v e r s e  t o  t h e  RPS. The da ta  
used i s :  

- Four independent low Level 2 d i s c r e t e  t r i p  da ta  f rom 
t h e  ECCS p o r t i o n  o f  t h e  SSLC t o  t h e  RFC. 

- Three independent d i s c r e t e  da ta  rep resen ta t i ons  o f  
r e a c t o r  pressure from t h e  Steam Bypass and Pressure 
Cont ro l  (SB&PC) system t o  t h e  RFC. 

- Four independent scram f o l l o w  d i s c r e t e  t r i p  da ta  f rom 
t h e  ECCS p o r t i o n  o f  t h e  SSLC t o  t h e  RCIS and t o  t h e  
FMCRD I n s e r t i o n  con f i rma to ry  l o g i c .  

Independent ATWS-ARI s i g n a l s  a re  generated i n  a1 1  t h r e e  RFC 
subsystems us ing  2/4 o r  2/3 l o g i c ,  as app rop r i a te .  ATWS-ARI 
i n i t i a t i o n  da ta  from a l l  t h r e e  RFC subsystems i s  t r a n s m i t t e d  
t o  bo th  o f  t h e  RCIS subsystems and t o  FMCRD I n s e r t i o n  
con f i rma to ry  l o g i c .  Each RCIS LOGIC CHANNEL and t h e  
con f i rma to ry  l o g i c  sends an a c t u a t i o n  s i gna l  t o  t h e  FMCRD 
c o n t r o l l e r s  when t r i p  s i g n a l s  are rece ived  f rom two o f  t h e  
t h r e e  RFCs o r  when t r i p  da ta  i s  r ece i ved  f rom any two o f  t h e  
f o u r  RPS scram f o l l o w  s i gna l s .  The FMCRDs a re  ac tua ted  when 
a  s i gna l  i s  rece ived  f rom bo th  o f  t h e  RCIS channels and f rom 
t h e  con f i rma to ry  l o g i c .  The r e c i r c u l a t i o n  runback i s  
ac tua ted  when a  s i gna l  i s  r ece i ved  from bo th  RCIS channels 
and t h e  scram header ARI va lves  a re  ac tua ted  when s i g n a l s  
a re  rece ived  f rom any two o f  t h e  t h r e e  RFCs. 

The EOC-RPT i ns t rumen ta t i on  i n i t i a t e s  a  t r i p  o f  a  s p e c i f i e d  
number o f  t h e  Reactor I n t e r n a l  Pumps (RIPS) t o  reduce t h e  
peak r e a c t o r  pressure and power r e s u l t i n g  f rom t u r b i n e  t r i p  
o r  genera to r  l o a d  r e j e c t i o n  t r a n s i e n t s  t o  p rov ide  a d d i t i o n a l  
margin t o  core  thermal MCPR Sa fe t y  L i m i t s  (SLs). The need 
f o r  t h e  a d d i t i o n a l  negat ive  r e a c t i v i t y  i n  excess o f  t h a t  
no rma l l y  i n s e r t e d  on a  scram r e f l e c t s  end o f  c y c l e  

(cont inued)  
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BASES 

BACKGROUND r e a c t i v i t y  cons idera t ions .  F lux  shapes a t  t h e  end o f  c y c l e  
( Continued ) a re  such t h a t  t h e  c o n t r o l  rods may n o t  be ab le  t o  ensure 

t h a t  thermal l i m i t s  a re  mainta ined d u r i n g  t h e  f i r s t  few f e e t  
o f  r o d  t r a v e l  upon a scram caused by Turb ine  Con t ro l  Valve 
(TCV) Fast  Closure, T r i p  O i l  Pressure-Low, o r  Turb ine  Stop 
Valve (TSV) -Closure. The phys i ca l  phenomenon i n v o l v e d  i s  
t h a t  t h e  v o i d  r e a c t i v i t y  feedback due t o  a p r e s s u r i z a t i o n  
t r a n s i e n t  can add p o s i t i v e  r e a c t i v i t y  a t  a  f a s t e r  r a t e  than  
t h e  c o n t r o l  rods  can add nega t i ve  r e a c t i v i t y .  

The RPT Funct ions a re  i nc l uded  i n  t h e  R e c i r c u l a t i o n  Flow 
Cont ro l  (RFC) system. The RFC system i s  a t r i p l e  redundant 
microprocessor  based system w i t h  t h e  da ta  needed by t h e  RPT 
Funct ions acqu i red  f rom o t h e r  systems us ing  s u i t a b l e  
i s o l a t i o n .  The da ta  used by t h e  f u n c t i o n  i s :  

- Three independent low Level 3 d i s c r e t e  t r i p  da ta  f rom 
t h e  Feedwater Cont ro l  (FWC) System f o r  t h e  ATWS-RPT. 

- Four independent low Level 2  d i s c r e t e  t r i p  da ta  f rom 
t h e  ECCS p o r t i o n  o f  t h e  SSLC f o r  t h e  ATWS-RPT. 

- Three independent da ta  rep resen ta t i ons  o f  h i g h  r e a c t o r  
pressure f rom t h e  Steam Bypass and Pressure Cont ro l  
(SB&PC) system f o r  t h e  ATWS-RPT. 

Four independent composite d i s c r e t e  da ta  va lues which 
a re  a t r i p  s t a t e  da ta  va lue  when e i t h e r  a Turb ine  Stop 
Valve-Closure o r  Turb ine Cont ro l  Valve Fast  Closure, 
T r i p  O i l  Pressure-Low scram i n i t i a t i o n  occurs.  The 
da ta  i s  rece ived  from t h e  RPS p o r t i o n  o f  t h e  SSLC and 
i s  used f o r  t h e  EOC-RPT. The l o g i c  f o r  these s i g n a l s  
i s  descr ibed  i n  t h e  SSLC Sensor I ns t rumen ta t i on  LC0 
(LC0 3.3.1.1). 

Independent RPT s i g n a l s  a re  generated i n  a l l  t h r e e  RFC 
subsystems us ing  2/4 o r  2/3 l o g i c ,  as app rop r i a te .  RPT da ta  
f rom a l l  t h r e e  RFC subsystems are t r a n s m i t t e d  t o  t h e  RIP 
Ad jus tab le  Speed Dr i ves  (ASD). The ASDs use 2/3 l o g i c  t o  
implement t h e  t r i p  and i n c l u d e  an a d j u s t a b l e  de lay  on t h e  
t r i p  a c t u a t i o n  s i g n a l s  t o  t h e  l o a d  i n t e r r u p t e r s .  

(cont inued)  
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APPLICABLE 
SAFETY ANAl 
LCO. and 

The ATWS m i t i g a t i o n  f ea tu res  are assumed t o  be OPERABLE i n  
-YSIS, t h e  ana l ys i s  o f  Reference 4. The ATWS a ids  i n  p rese rv i ng  

t h e  i n t e g r i t y  o f  t h e  f u e l  c ladd ing  f o l l o w i n g  events i n  which 
APPLICABILITY a  r e q u i r e d  scram may n o t  occur.  I n  add i t i on ,  t h e  ATWS-RPT i s  

assumed t o  occur  i n  some o f  t h e  events analyzed i n  
References 2 and 3. 

The EOC-RPT o f  a  s p e c i f i e d  number o f  RIPs i s  p rov ided  t o  
m i t i g a t e  t h e  neut ron  f l u x ,  heat f l u x  and pressure 
t r a n s i e n t s ,  and t o  inc rease  t h e  margin t o  t h e  MCPR SL f o r  
events t h a t  cause a  r a p i d  s h u t o f f  o f  t h e  steam f l o w  t o  t h e  
main t u r b i n e .  The a n a l y t i c a l  methods and assumptions used i n  
eva lua t i ng  t h e  t u r b i n e  t r i p  and genera to r  l o a d  r e j e c t i o n ,  as 
w e l l  as o t h e r  s a f e t y  analyses t h a t  assume EOC-RPT, a re  
summarized i n  Reference 3. 

To m i t i g a t e  p r e s s u r i z a t i o n  t r a n s i e n t  e f f e c t s ,  t h e  EOC-RPT 
must t r i p  t h e  RIPs a f t e r  i n i t i a l  movement o f  e i t h e r  t h e  TSVs 
o r  f a s t  c l osu re  o f  t h e  TCVs. The combined e f f e c t s  o f  t h i s  
RIP t r i p  and a  scram reduce f u e l  bundle power more r a p i d l y  
than  does a  scram alone, r e s u l t i n g  i n  an increased margin t o  
t h e  MCPR SL. A l t e r n a t i v e l y ,  MCPR l i m i t s  f o r  an inoperab le  
EOC-RPT as s p e c i f i e d  i n  t h e  COLR are s u f f i c i e n t  t o  m i t i g a t e  
p r e s s u r i z a t i o n  t r a n s i e n t  e f f e c t s .  

The OPERABILITY o f  t h e  ATWS and EOC-RPT i s  dependent on t h e  
OPERABILITY o f  t h e  i n d i v i d u a l  Funct ions.  Each Func t ion  must 
have a  r e q u i r e d  number o f  OPERABLE channels w i t h  t h e i r  t r i p  
p o i n t s  w i t h i n  t h e  s p e c i f i e d  A l lowab le  Values. The da ta  va lue  
f o r  t h e  t r i p  p o i n t  i s  s e t  cons i s ten t  w i t h  a p p l i c a b l e  
s e t p o i n t  methodology assumptions. A  channel i s  inoperab le  
i f  i t s  ac tua l  t r i p  p o i n t  i s  no t  w i t h i n  i t s  r e q u i r e d  
A l lowab le  Value o r  i f  t h e  requ i red  channel l o g i c  i s  n o t  
OPERABLE. 

Nominal t r i p  s e t p o i n t s  a re  es tab l i shed  i n  t h e  s e t p o i n t  
c a l c u l a t i o n s .  The da ta  values f o r  t h e  s e t p o i n t s  a re  
se lec ted  t o  ensure t h e  t r i p  p o i n t s  do n o t  exceed t h e  
A l lowab le  Value between CHANNEL CALIBRATIONS. Opera t ion  
w i t h  a  t r i p  p o i n t  l e s s  conserva t i ve  than  t h e  nominal t r i p  
p o i n t ,  bu t  w i t h i n  i t s  A l lowab le  Value, i s  acceptable.  T r i p  
p o i n t s  a re  those predetermined values o f  ou tpu t  a t  which an 
a c t i o n  should take  p lace .  The s e t p o i n t  da ta  va lues a re  
compared t o  t h e  da ta  values rep resen t i ng  t h e  measured 
process parameter (e.g., r e a c t o r  vessel water  l e v e l ) ,  and 
when t h e  da ta  va lue f o r  t h e  process parameter exceeds t h e  

(cont inued)  
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APPLICABLE se tpo in t ,  t h e  l o g i c  dec la res  a  t r i p p e d  c o n d i t i o n  and changes 
SAFETY ANALYSIS, t h e  s t a t e  o f  t h e  associated ou tpu t  da ta  va lue.  The a n a l y t i c  
LCO, and l i m i t s  a re  de r i ved  from t h e  l i m i t i n g  va lues o f  t h e  process 
APPLICABILITY parameters ob ta ined  f rom t h e  s a f e t y  ana l ys i s .  The A l lowab le  
( Cont inued ) Values are de r i ved  f rom t h e  a n a l y t i c  l i m i t s  co r rec ted  f o r  

c a l i b r a t i o n ,  process, and some o f  t h e  ins t rument  e r r o r s .  
The t r i p  s e t p o i n t  da ta  va lues are then  determined account ing 
f o r  t h e  remain ing ins t rument  e r r o r s  (e.g., d r i f t ) .  The t r i p  
s e t p o i n t s  de r i ved  i n  t h i s  manner p rov i de  adequate p r o t e c t i o n  
because i ns t r umen ta t i on  u n c e r t a i n t i e s ,  process e f f e c t s ,  
c a l i b r a t i o n  to le rances ,  ins t rument  d r i f t ,  and severe 
environment e r r o r s  ( f o r  channels t h a t  must f u n c t i o n  i n  harsh 
environments as de f i ned  by 10 CFR 50.49) a re  accounted f o r .  

The i n d i v i d u a l  ATWS Funct ions are r e q u i r e d  t o  be OPERABLE i n  
MODES 1 and 2 t o  p r o t e c t  aga ins t  p o s t u l a t e d  common mode 
f a i l u r e s  o f  t he  Reactor P r o t e c t i o n  System by p r o v i d i n g  a  
d i v e r s e  t r i p  t o  m i t i g a t e  t h e  consequences o f  a  p o s t u l a t e d  
ATWS event.  I n  MODES 1 and 2 t h e  r e a c t o r  may be producing 
s i g n i f i c a n t  power and t he  r e c i r c u l a t i o n  system cou ld  be a t  
h i gh  f l ow .  Therefore, t h e  p o t e n t i a l  e x i s t s  f o r  p ressure  
increases o r  low water  l e v e l ,  assuming an ATWS event .  I n  
MODES 3  and 4, t h e  r e a c t o r  i s  shut  down w i t h  a l l  c o n t r o l  
rods i nse r t ed ;  thus, an ATWS event i s  n o t  s i g n i f i c a n t  and 
t h e  p o s s i b i l i t y  o f  a  s i g n i f i c a n t  p ressure  inc rease  o r  low 
water  l e v e l  i s  n e g l i g i b l e .  I n  MODE 5, t h e  rod  wi thdrawal  
b l o c k  l o g i c  and scram t ime t e s t i n g  r e s t r i c t i o n s  ensure t h e  
r e a c t o r  remains s u b c r i t i c a l  ; thus, an ATWS event  i s  n o t  
s i g n i f i c a n t .  I n  a d d i t i o n ,  t h e  r e a c t o r  pressure vessel (RPV) 
head i s  n o t  f u l l y  tens ioned so no pressure t r a n s i e n t  t h r e a t  
t o  t h e  r e a c t o r  coo l  an t  pressure boundary (RCPB) e x i s t s  . 
EOC-RPT i ns t r umen ta t i on  s a t i s f i e s  C r i t e r i o n  3  o f  t h e  NRC 
P o l i c y  Statement. The modes and o t h e r  c o n d i t i o n s  where t h e  
EOC-RPT must be OPERABLE are as s p e c i f i e d  f o r  t h e  t u r b i n e  
s top  va l ve  c l osu re  and t u r b i n e  c o n t r o l  va l ve  f a s t  c l osu re  
Funct ions i n  t h e  SSLC Sensor I ns t r umen ta t i on  LC0 (LC0 
3.3.1.1). 

The s p e c i f i c  App l i cab le  Sa fe ty  Analyses and LC0 d iscuss ions  
a r e  1  i s t e d  below on a  Func t ion  by Func t ion  bas i s .  
F i gu re  B  3.3.4.1-1 i l l u s t r a t e s  t h e  Funct ions.  

(cont inued)  
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APPLICABLE 1. Feedwater Reactor Vessel Water Level-Low. Level 3  
SAFETY ANALYSIS, 
LCO, and Low RPV water l e v e l  i n d i c a t e s  t h e  c a p a b i l i t y  t o  coo l  t h e  
APPLICABILITY f u e l  may be threatened. Should RPV water l e v e l  decrease t o o  
( Continued) f a r ,  f u e l  damage cou ld  r e s u l t .  Therefore,  t h e  ATWS-RPT 

System t r i p s  a s p e c i f i e d  number o f  RIPS a t  Level 3  t o  a i d  i n  
ma in ta i n i ng  l e v e l  above t h e  t op  o f  t h e  a c t i v e  f u e l .  The 
reduc t i on  o f  core  f l o w  reduces t h e  neut ron  f l u x  and THERMAL 
POWER and, t he re fo re ,  t h e  r a t e  o f  coo lan t  b o i l o f f .  

The Feedwater Reactor Vessel Water Level-Low, Level 3 da ta  
o r i g i n a t e s  f rom th ree  l e v e l  t r a n s m i t t e r s  t h a t  sense t h e  
d i f f e r e n c e  between t h e  pressure due t o  a constant  column of 
water  ( re fe rence  l e g )  and t h e  pressure due t o  t h e  ac tua l  
water  l e v e l  ( v a r i a b l e  l e g )  i n  t h e  vesse l .  Data f rom t h e  
t h r e e  l e v e l  t r a n s m i t t e r s  are rece ived  by t h e  t h ree  FWC 
c o n t r o l l e r s  v i a  t h e  t h r e e  p l a n t  m u l t i p l e x i n g  systems. Level 
3  t r i p  da ta  i s  generated i n  t h e  FWC and t h e  r e s u l t s  f rom a l l  
t h ree  FWC c o n t r o l l e r s  i s  t r a n s m i t t e d  t o  each o f  t h e  t h r e e  
RFC c o n t r o l l e r s  which use 2/3 l o g i c  t o  c rea te  RPT data.  

Three channels o f  t h e  Reactor Vessel Water Level -Low, 
Level 3  Func t ion  a re  a v a i l a b l e  and requ i red  t o  be OPERABLE 
when ATWS i s  r equ i red  t o  be OPERABLE t o  ensure t h a t  no 
s i n g l e  inst rument  f a i l u r e  can prec lude an ATWS-RPT f rom t h i s  
Func t ion  on a v a l i d  s i gna l .  Th is  Func t ion  i s  considered t o  
be OPERABLE when a Level 3  s i gna l  o r i g i n a t i n g  i n  each o f  t h e  
feedwater c o n t r o l l e r  channels i s  rece ived  by a l l  t h r e e  RFCs. 
The A l lowab le  Value i s  t h e  same as g i ven  i n  LC0 3.3.1.1, 
"SSLC Sensor Ins t rumenta t ion" .  

2. Reactor Vessel Water Level -Low. Level 2 

Low RPV water l e v e l  i n d i c a t e s  t h e  c a p a b i l i t y  t o  coo l  t h e  
f u e l  may be threatened.  Should RPV water  l e v e l  decrease t o o  
f a r ,  f u e l  damage cou ld  r e s u l t .  Therefore, ATWS m i t i g a t i o n  
i s  i n i t i a t e d  i f  water l e v e l  cont inues t o  decrease t o  Level 2 
t o  a i d  i n  ma in ta i n i ng  l e v e l  above t h e  t o p  o f  t h e  a c t i v e  f u e l  
and t o  p rov ide  a l t e r n a t e  methods f o r  reducing core  
r e a c t i v i t y .  The ac t i ons  reduce t h e  neut ron  f l u x  and THERMAL 
POWER and, there fo re ,  t h e  r a t e  o f  coo lan t  b o i l o f f .  

Reactor Vessel Water Level -Low, Level 2 t r i p  da ta  i s  
rece ived  f rom a l l  f o u r  SSLC d i v i s i o n s  by each o f  t h e  RFC 
c o n t r o l l e r s .  The ATWS t r i p  l o g i c  w i l l  generate a t r i p  da ta  

(cont inued)  
p~~ -~~ 
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APPLICABLE 2. Reactor Vessel Water Level -Low, Level  2 (cont inued)  
SAFETY ANALYSIS. 
LCO, and va lue  when two o f  t h e  f o u r  are i n  a t r i p p e d  s t a t e .  A t r i p  
APPLICABILITY w i l l  occur  when needed and spur ious t r i p s  cannot occur  i f  
( Continued) t h r e e  o f  t h e  f o u r  Level 2 da ta  va lues a re  v a l i d .  The b a s i s  

f o r  t h i s  f u n c t i o n  i s  as descr ibed  i n  t h e  SSLC Sensor 
I ns t r umen ta t i on  LC0 (LC0 3.3.1.1). 

Four channels o f  Reactor Vessel Level  -Low, Level  2  a re  
a v a i l  ab l e  and t h r e e  a re  r equ i r ed  t o  be OPERABLE when ATWS i s  
r e q u i r e d  t o  be OPERABLE t o  ensure t h a t  no s i n g l e  ins t rument  
f a i l u r e  can prec lude an ATWS-RPT f rom t h i s  Func t ion  on a 
v a l i d  s i g n a l .  Th i s  Func t ion  i s  considered t o  be OPERABLE 
when a Level 2 t r i p  s i gna l  o r i g i n a t i n g  i n  each o f  t h e  SSLC 
channels i s  rece ived  by a l l  t h r e e  o f  t h e  RFC c o n t r o l l e r s .  

3.  SB&PC Reactor Steam Oome Pressure-Hiqh 

Excess ive ly  h i gh  RPV pressure may r u p t u r e  t h e  RCPB. An 
inc rease  i n  t h e  RPV pressure du r i ng  r e a c t o r  ope ra t i on  
compresses t h e  steam vo ids  and r e s u l t s  i n  a  p o s i t i v e  
r e a c t i v i t y  i n s e r t i o n .  Th i s  increases neu t ron  f l u x  and 
THERMAL POWER, which cou ld  p o t e n t i a l l y  r e s u l t  i n  f u e l  
f a i l u r e  and RPV ove rp ressu r i za t i on .  The SB&PC Reactor Steam 
Oome Pressure-High Func t ion  i n i t i a t e s  ATWS f o r  t r a n s i e n t s  
t h a t  r e s u l t  i n  a  pressure increase,  coun te rac t i ng  t h e  
pressure inc rease  by r a p i d l y  reduc ing  core  power genera t ion .  
For  t h e  ove rp ressu r i za t i on  event ,  t h e  ac t i ons  a i d  i n  t h e  
reduc t i on  o f  r e a c t o r  power and, a long w i t h  t h e  s a f e t y / r e l i e f  
va lves (S/RVs), l i m i t s  t h e  peak RPV pressure t o  l e s s  than 
t h e  ASME Sec t ion  111 Code Serv ice  Level C 1  i m i t s  
(10.34 MPaG). 

The SB&PC Reactor Steam Dome Pressure-High da ta  o r i g i n a t e s  
f rom t h r e e  pressure t r a n s m i t t e r s  t h a t  mon i to r  p ressure  i n  
t h e  r e a c t o r  steam dome. Data f rom t h e  t h r e e  t r a n s m i t t e r s  a r e  
r ece i ved  by t h e  t h r e e  SB&PR c o n t r o l l e r s  v i a  t h e  t h r e e  p l a n t  
m u l t i p l e x i n g  systems. Data va lues f o r  a l l  t h r e e  sensors a re  
r ece i ved  by each o f  t h e  t h r e e  RFC c o n t r o l l e r s  which use 2/3 
l o g i c  t o  c rea te  ATWS- RPT data.  Three channels o f  Reactor 
Steam Dome Pressure-  High are a v a i l a b l e  and a re  r e q u i r e d  t o  
be OPERABLE when ATWS i s  r e q u i r e d  t o  be OPERABLE t o  ensure 
t h a t  no s i n g l e  ins t rument  f a i l u r e  can p rec lude  an i n i t i a t i o n  
f rom t h i s  Func t ion  on a v a l i d  s i g n a l .  Th i s  Func t ion  i s  
considered t o  be OPERABLE when r e a c t o r  p ressure  da ta  

(cont inued)  

ABWR TS B 3.3-168 Rev. O. Design Contro l  Documnt/Tier 2 



ATWS & EOC-RPT Ins t rumen ta t i on  
B  3.3.4.1 

BASES 

APPLICABLE 3. SB&PC Reactor Steam Dome Pressure-Hiah (cont inued)  
SAFETY ANALYSIS, 
LCO, and o r i g i n a t i n g  i n  each o f  t h e  SB&PCs channels i s  rece ived  by 
APPLICABILITY a l l  t h ree  RFC c o n t r o l l e r s .  
( Continued) 

The SB&PC Reactor Steam Dome Pressure-High A l lowab le  Value 
i s  chosen t o  p rov ide  an adequate margin t o  t h e  ASME 
Sect ion  111 Code Serv ice  Level C a l lowab le  Reactor Coolant 
System pressure. 

4 .  EOC-RPT I n i t i a t i o n .  

The EOC-RPT i n i t i a t i o n  s i gna l  i s  a  composite s i g n a l  rece ived  
from t h e  SSLC. The a l lowab le  values, app l i cab le  s a f e t y  
ana lys is ,  and a p p l i c a b i l i t y  o f  t h i s  Func t ion  i s  as descr ibed 
i n  t h e  SSLC Sensor Ins t rumenta t ion  LC0 (LC0 3.3.1.1) f o r  t h e  
Turb ine Stop Valve-Closure and Turb ine Cont ro l  Valve Fast  
Closure, T r i p  O i l  Pressure-Low Funct ions. 

Four channels o f  Turb ine Steam Flow Rapid S h u t o f f  EOC-RPT 
are  a v a i l a b l e  and t h ree  are r e q u i r e d  t o  be OPERABLE t o  
p rov ide  conf idence t h a t  no s i n g l e  ins t rument  f a i l u r e  can 
prec lude an EOC-RPT from t h i s  Func t ion  on a  v a l i d  s i gna l .  
Th is  Func t ion  i s  considered t o  be OPERABLE when an EOC-RPT 
t r i p  s i gna l  o r i g i n a t i n g  i n  each o f  t h e  f o u r  SSLC d i v i s i o n  
channels i s  rece ived  by a l l  t h ree  o f  t h e  RFC c o n t r o l l e r s .  

5. RPT I n i t i a t i o n  Funct ion o f  t h e  RFC. 

The RFC must p rov ide  RPT i n i t i a t i o n  da ta  t o  t h e  ASD 
c o n t r o l l e r s .  Each RFC sends RPT da ta  t o  a l l  o f  t h e  ASD 
c o n t r o l l e r s .  Three channels o f  RPT i n i t i a t i o n  per  ASD must 
be OPERABLE t o  p rov ide  conf idence t h a t  no s i n g l e  inst rument  
f a i l u r e  can prec lude an RPT f rom t h i s  Func t ion  on a  v a l i d  
s i g n a l .  

There i s  no a l lowab le  va lue  associated w i t h  t h i s  f u n c t i o n .  

6. Ad jus tab le  S ~ e e d  D r i v e  P u m ~  T r i ~  Ac tua t i on  

The t r i p  ac tua t i on  devices i n  t h e  ASD are  r e q u i r e d  t o  be 
operable i n  o rder  t o  complete t h e  RIP t r i p  Funct ion.  Each 
ASD uses s i gna l s  f rom t h e  RPT Funct ion i n  a l l  t h ree  o f  t h e  

(cont inued)  
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APPLICABLE 6. Ad jus tab le  Soeed D r i v e  Pumo T r i o  Ac tua t i on  (cont inued)  
SAFETY ANALYSIS, 
LCO, and RFC c o n t r o l l e r s .  A  t r i p  c o n d i t i o n  f rom any two o f  t h e  
APPLICABILITY c o n t r o l l e r s  w i l l  cause a  t r i p  o f  t h e  associated RIP. Three 
( Continued) channels o f  pump t r i p  ac tua t i on  per  ASD must be OPERABLE 

when ATWS m i t i g a t i o n  o r  EOC-RPT i s  r e q u i r e d  t o  be OPERABLE 
t o  p rov ide  conf idence t h a t  no s i n g l e  inst rument  f a i l u r e  can 
prec lude an RPT from t h i s  Func t ion  on a  v a l i d  s i g n a l .  

There i s  no a l lowab le  va lue associated w i t h  t h i s  f u n c t i o n .  

7  & 8. Ad jus tab le  Soeed D r i v e  Pumo T r i o  Timers & Load 
I n t e r r u ~ t e r s  

The ASDs prov ide  t ime rs  t o  cause a  small  de lay  be fo re  
i n t e r r u p t i n g  t h e  devices t h a t  p rov ide  power t o  t h e  RIPS. One 
t ime r  channel and l oad  d r i v e r  i n  each ASD i s  a v a i l a b l e  and 
requ i red  t o  be OPERABLE when ATWS m i t i g a t i o n  o r  EOC-RPT i s  
r e q u i r e d  t o  be OPERABLE. The A l lowab le  Values a re  chosen t o  
cause a  t r i p  o f  t h e  pumps i n  a  t i m e l y  fash ion  w h i l e  
min imiz ing  t h e  e f f e c t s  o f  t h e  t r a n s i e n t s  caused by t h e  pump 
t r i p s .  

9 .  RPS Scram Fol low Siqnal  

An RPS scram i n d i c a t e s  t h a t  c o n t r o l  r o d  i n s e r t i o n  i s  
requ i red .  Therefore, t h e  FMCRD i n s e r t i o n  p o r t i o n  o f  ATWS-ARI 
i s  i n i t i a t e d  from these s i gna l s .  The bas i s  f o r  t h i s  s i gna l  
i s  as descr ibed i n  LC0 3.3.1.1, "SSLC Sensor 
Ins t rumenta t ion" .  

Both o f  t h e  RCIS systems and t h e  con f i rma to ry  l o g i c  r e c e i v e  
scram f o l l o w  da ta  f rom t h e  RPS p o r t i o n  o f  a l l  f o u r  SSLC 
d i v i s i o n s .  The ATWS-ARI t r i p  l o g i c  w i l l  generate a  t r i p  
da ta  va lue when 2 o f  t h e  f o u r  a re  i n  a  t r i p p e d  s t a t e .  A  t r i p  
w i l l  occur when needed and spur ious t r i p s  cannot occur i f  
th ree  o f  t h e  f o u r  da ta  values a re  v a l i d .  

Four channels o f  RPS Scram Fol low Signal  are r e q u i r e d  t o  be 
OPERABLE when ATWS m i t i g a t i o n  i s  r equ i red  t o  be OPERABLE t o  
ensure t h a t  no s i n g l e  inst rument  f a i l u r e  can prec lude an 
ATWS-ARI from t h i s  Funct ion on a  v a l i d  s i g n a l .  A  channel o f  
t h i s  Func t ion  i s  considered t o  be OPERABLE when a  scram 
f o l l o w  s i gna l  o r i g i n a t i n g  i n  each o f  t h e  f o u r  SSLC d i v i s i o n s  

(cont inued)  
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APPLICABLE 9. RPS Scram Fo l low Siqnal  (cont inued)  
SAFETY ANALYSIS, 
LCO, and i s  r ece i ved  by each RCIS system and t h e  FMCRD I n s e r t i o n  
APPLICABILITY Conf i rmatory Logic .  - 
( Continued) 

10. Manual ATWS-ARI/SLCS I n i t i a t i o n .  

The Manual I n i t i a t i o n  push bu t t on  channels i n t r oduce  s i g n a l s  
i n t o  t h e  ATWS-ARI l o g i c  t o  p rov ide  manual i n i t i a t i o n  
c a p a b i l i t y  t h a t  i s  redundant t o  t h e  automat ic  i n i t i a t i o n .  
There a re  two push bu t tons  and bo th  must be a c t i v a t e d  t o  
i n i t i a t e  ATWS-ARI. 

There i s  no A l lowab le  Value f o r  t h i s  Func t ion  s ince  t h e  
d i v i s i o n  i s  mechanical ly  actuated based s o l e l y  on t h e  
p o s i t i o n  o f  t h e  push bu t tons .  Two channels o f  t h e  Manual 
I n i t i a t i o n  Func t ion  a re  requ i red  t o  be OPERABLE when t h e  
ATWS-ARI i s  r e q u i r e d  t o  be OPERABLE. 

11. ATWS-ARI T r i ~  I n i t i a t i o n  Func t ion  o f  t h e  RFC. 

The RFC must t r a n s m i t  ATWS-ARI i n i t i a t i o n  da ta  t o  t h e  RCIS 
and t h e  FMCRD I n s e r t i o n  Conf i rmatory Logic .  Three channels 
o f  t h i s  Func t ion  a re  requ i red  t o  be OPERABLE when ATWS 
m i t i g a t i o n  i s  r e q u i r e d  t o  be OPERABLE t o  p rov ide  conf idence 
t h a t  no s i n g l e  inst rument  f a i l u r e  can prec lude  an ATWS-ARI 
i n i t i a t i o n  f rom t h i s  Func t ion  on a v a l i d  s i g n a l .  A channel 
o f  t h i s  Func t ion  i s  considered t o  be OPERABLE when an ATWS- 
ARI i n i t i a t i o n  s i gna l  o r i g i n a t i n g  i n  each o f  t h e  t h r e e  RFCs 
i s  rece ived  by each RCIS system and t h e  FMCRD I n s e r t i o n  
Conf i rmatory Logic .  

There i s  no a l l owab le  va lue associated w i t h  t h i s  f unc t i on .  

12. ATWS-FMCRD I n i t i a t i o n  Funct ion o f  t h e  RCIS. 

The RCIS must t r ansm i t  ATWS-ARI i n i t i a t i o n  da ta  t o  t h e  FMCRD 
c o n t r o l l e r s .  Both o f  t h e  RCIS channels send i n i t i a t i o n  
s i g n a l s  t o  t h e  FMCRO c o n t r o l l e r s .  Two channels o f  t h i s  
Func t ion  must be OPERABLE when ATWS m i t i g a t i o n  i s  r e q u i r e d  
t o  be OPERABLE t o  p rov ide  conf idence t h a t  i n i t i a t i o n  o f  t h e  
FMCRO I n s e r t i o n  Funct ion o f  ATWS-ARI w i l l  occur  on a v a l i d  
s i g n a l .  A channel o f  t h i s  Funct ion i s  considered t o  be 

(cont inued)  

ABWR TS B 3.3-171 Rev. 0. Design Control Oocument/Tier 2 



ATWS & EOC-RPT Ins t rumen ta t i on  
B  3.3.4.1 

BASES 

APPLICABLE 12. ATWS-FMCRD I n i t i a t i o n  Funct ion o f  t h e  RCIS. 
SAFETY ANALYSIS, (cont inued)  . . 
LCO, and 
APPLICABILITY OPERABLE when an i n s e r t i o n  i n i t i a t i o n  s i gna l  o r i g i n a t i n g  i n  
( Continued) each RCIS i s  r ece i ved  by a l l  associated FMCRD c o n t r o l l e r s .  

There i s  no a l lowab le  va lue assoc ia ted  w i t h  t h i s  f unc t i on .  

13. FMCRD I n s e r t i o n  Conf i rmatorv Loa i c  

The FMCRD I n s e r t i o n  Conf i rmatory Logic  must t r a n s m i t  ATWS- 
ARI i n i t i a t i o n  da ta  t o  t h e  FMCRD c o n t r o l l e r s .  The l o g i c  
sends i n i t i a t i o n  s i g n a l s  t o  a l l  o f  t h e  FMCRD c o n t r o l l e r s  
when t r i p  da ta  i s  r ece i ved  f rom 2  o f  t h e  3  RFCs o r  two o f  
t h e  f o u r  RPS scram f o l l o w  s igna ls .  

One channel o f  t h i s  Funct ion i s  r equ i red  t o  be OPERABLE when 
ATWS m i t i g a t i o n  i s  r equ i red  t o  be OPERABLE t o  p rov ide  
conf idence t h a t  i n i t i a t i o n  o f  t h e  FMCRD i n s e r t i o n  Func t ion  
o f  ATWS-ART w i l l  occur  on a  v a l i d  s i g n a l .  

There i s  no a l lowab le  va lue assoc ia ted  w i t h  t h i s  f unc t i on .  

14. ATWS-ARI Valve Ac tua t i on  

The RFC sends Ac tua t i on  s i g n a l s  t o  A1 t e r n a t e  Rod I n s e r t i o n  
(ARI) va lves t h a t  are in tended t o  cause c o n t r o l  r o d  
i n s e r t i o n  from t h e  hydraul  i c  d r i v e s .  A l l  t h r e e  RFC channels 
send da ta  t o  bo th  o f  t h e  ARI va lves.  The va lves  w i l l  open 
when Ac tua t i on  s i g n a l s  a re  rece ived  f rom 2 o f  t h e  3  o f  t h e  
RFC channels. Three channels o f  va l ve  a c t u a t i o n  must be 
OPERABLE when ATWS m i t i g a t i o n  i s  r equ i red  t o  be OPERABLE t o  
p rov ide  conf idence t h a t  no s i n g l e  ins t rument  f a i l u r e  can 
prec lude  an ATWS-ARI va l ve  a c t u a t i o n  on a  v a l i d  s i gna l .  

There i s  no a l lowab le  va lue associated w i t h  t h i s  f u n c t i o n .  

15. FMCRD Emerqencv I n s e r t i o n  I n v e r t o r  Cont ro l  Loq ic  

Each FMCRD c o n t r o l l e r  rece ives  emergency i n s e r t i o n  s i g n a l s  
from bo th  o f  t h e  RCIS channels and f rom t h e  FMCRD I n s e r t i o n  
Conf i rmatory Logic .  The FMCRD motors w i l l  s t a r t  when a  
s i gna l  i s  rece ived  from bo th  RCIS channels and f rom t h e  
FMCRD I n s e r t i o n  Conf i rmatory Logic .  

(cont inued)  
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APPLICABLE 15.  FMCRD Emeraencv I n s e r t i o n  I n v e r t o r  Cont ro l  Loa i f  
SAFETY ANALYSIS (cont inued)  
LCO, and 
APPLICABILITY 
( Continued ) One channel o f  t h i s  Funct ion pe r  c o n t r o l  r od  must be 

OPERABLE when ATWS m i t i g a t i o n  i s  r e q u i r e d  t o  be OPERABLE 

16. R e c i r c u l a t i o n  Runback 

Th is  Func t ion  i s  p rov ided  t o  assure t h a t  f u e l  thermal l i m i t s  
a re  n o t  exceeded f o r  an i nadve r ten t  FMCRD r u n - i n  which cou ld  
occur f rom f a i l u r e  i n  t h e  FMCRD ATWS Logic.  

Each RIP ASD rece ives  a runback s i gna l  f rom bo th  o f  t h e  RCIS 
channels. The RIP w i l l  go t o  i t s  minimum speed when a t r i p  
s i gna l  i s  r ece i ved  on bo th  RCIS channels. Two channels o f  
runback f o r  each RIP AS0 a r e  r e q u i r e d  t o  be OPERABLE when 
ATWS i s  r e q u i r e d  t o  be OPERABLE. 

ACTIONS A Note has been prov ided  t o  modi fy  t h e  ACTIONS r e l a t e d  t o  
ATWS and EOC-RPT i ns t rumen ta t i on  channels. Sec t ion  1.3, 
"Complet ion Times", s p e c i f i e s  t h a t  once a Cond i t i on  has been 
entered, subsequent t r a i n s ,  subsystems, components, o r  
v a r i a b l e s  expressed i n  t h e  Condi t ion,  d iscovered  t o  be 
inoperab le  o r  n o t  w i t h i n  l i m i t s ,  w i l l  n o t  r e s u l t  i n  separate 
e n t r y  i n t o  t h e  Cond i t ion .  Sec t ion  1.3 a l s o  s p e c i f i e s  t h a t  
Required Ac t ions  o f  t h e  Cond i t ion  con t inue  t o  app ly  f o r  each 
a d d i t i o n a l  f a i l u r e ,  w i t h  Completion Times based on i n i t i a l  
e n t r y  i n t o  t h e  Cond i t ion .  However, t h e  Required Ac t i ons  f o r  
inoperab le  ATWS and EOC-RPT i ns t rumen ta t i on  channels p rov ide  
app rop r i a te  compensatory measures f o r  separate inoperab le  
channels. As such, a Note has been prov ided  t h a t  a l lows 
separate Cond i t i on  e n t r y  f o r  each inoperab le  ATWS and EOC- 
RPT i ns t rumen ta t i on  channel.  

A.1.1, A.1.2.1, A.1.2.2, and A.2 

These Ac t ions  assure t h a t  app rop r i a te  compensatory measures 
are taken when one channel o f  a  Funct ion t h a t  uses 2 ou t  o f  
3  l o g i c  i s  inoperable.  For these Funct ions,  a f a i l u r e  i n  one 
channel cou ld  cause t h e  i n i t i a t i o n  l o g i c  t o  become 2/2. 

(cont inued)  
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ACTIONS A.1.1. A.1.2.1. A.1.2.2. and A.2 (cont inued)  
( Continued ) 

Ac t i on  A . l . l  bypasses t h e  inoperab le  channel which causes 
t h e  l o g i c  t o  become 2/2 so t h e  s i n g l e  f a i l u r e  c r i t e r i a  i s  
n o t  met. Therefore,  ope ra t i on  i n  t h i s  c o n d i t i o n  i s  p e r m i t t e d  
o n l y  f o r  a  l i m i t e d  t ime.  Ac t i on  A.1.2.1 r e s t o r e s  t h e  
inoperab le  channel. Ac t i on  A. 1.2.2 r e q u i r e s  t h e  channel t o  
be t r i p p e d  i f  r e p a i r s  are n o t  made w i t h i n  t h e  a l l owab le  
Completion Time o f  Ac t i on  A.1.2.1. E i t h e r  o f  t h e  Ac t i ons  
A.1.2.1 o r  A.1.2.2 p rov ides  adequate p l a n t  p r o t e c t i o n  
c a p a b i l i t y  so no f u r t h e r  a c t i o n  i s  r equ i red .  

Ac t i on  A.2 f o r ces  a  t r i p  c o n d i t i o n  i n  t h e  inoperab le  channel 
which causes t h e  i n i t i a t i o n  l o g i c  t o  become 1/2 f o r  t h e  
Funct ion.  I n  t h i s  c o n d i t i o n  a  s i n g l e  a d d i t i o n a l  f a i l u r e  w i l l  
n o t  r e s u l t  i n  l o s s  o f  p r o t e c t i o n  and t h e  a v a i l a b i l i t y  o f  t h e  
Func t ion  t o  p rov ide  a  p l a n t  p r o t e c t i v e  a c t i o n  i s  adequate so 
no f u r t h e r  a c t i o n  i s  r equ i red  when t h e  inoperab le  channel i s  
p laced i n  t r i p .  

The Completion Time o f  s i x  hours f o r  implementing Ac t ions  
A . l . l  and A.2 i s  based on p r o v i d i n g  s u f f i c i e n t  t ime  f o r  t h e  
opera to r  t o  determine which o f  t h e  ac t i ons  i s  appropr ia te .  
The Complet ion Time i s  acceptable because t h e  p r o b a b i l i t y  o f  
an event r e q u i r i n g  t h e  Funct ion,  coupled w i t h  a  f a i l u r e  t h a t  
would de fea t  t h e  o t h e r  channels associated w i t h  t h e  
Funct ion,  occu r r i ng  w i t h i n  t h a t  t ime  p e r i o d  i s  q u i t e  low. 
The s e l f - t e s t  f ea tu res  o f  t h e  l o g i c  p rov ide  a  h i g h  degree o f  
conf idence t h a t  no undetected f a i l u r e s  w i l l  occur  w i t h i n  t h e  
a l l owab le  Completion Time. 

Implementing Ac t i on  A.1.1 causes t h e  l o g i c  t o  be 2/2 so 
p r o t e c t i v e  a c t i o n  c a p a b i l i t y  i s  mainta ined as l o n g  as t h e  
o t h e r  channels remain OPERABLE. Operat ion i n  t h i s  c o n d i t i o n  
i s  r e s t r i c t e d  t o  14 days (Ac t ions  A.1.2.1 and A.1.2.2 
Completion Time). The p r o b a b i l i t y  o f  an event r e q u i r i n g  t h e  
Funct ion, combined w i t h  an undetected f a i l u r e  i n  a  second 
channel o f  t h e  Funct ion, i n  t h e  Completion Time i s  q u i t e  
low. The s e l f - t e s t  f ea tu res  o f  t h e  l o g i c  p rov ide  a  h i g h  
degree o f  conf idence t h a t  no undetected f a i l u r e s  w i l l  occur  
w i t h i n  t h e  a l lowab le  Completion Time. 

(cont inued)  
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B  3.3.4.1 

BASES 

ACTIONS E!J 
( Continued ) 

Required Ac t i on  6.1 i s  in tended t o  ensure t h a t  app rop r i a te  
ac t i ons  a re  taken i f  m u l t i p l e ,  inoperable,  un t r i pped  
channels w i t h i n  t h e  same Func t ion  t h a t  use 2/3 l o g i c  r e s u l t s  
i n  t h e  Funct ion n o t  ma in ta i n i ng  t r i p  c a p a b i l i t y .  A  Func t ion  
i s  considered t o  be ma in ta in i ng  t r i p  c a p a b i l i t y  when 
s u f f i c i e n t  channels a re  OPERABLE o r  i n  t r i p  such t h a t  t h e  
l o g i c  w i l l  generate a  t r i p  s i gna l  f rom t h e  g i ven  Func t ion  on 
a  v a l i d  s i gna l .  

The 72 hour Completion Time t o  r e s t o r e  two channels i s  
s u f f i c i e n t  f o r  t h e  opera to r  t o  take  c o r r e c t i v e  a c t i o n  and 
takes i n t o  account t h e  l i k e l i h o o d  o f  an event r e q u i r i n g  
a c t u a t i o n  o f  t h e  ATWS and EOC-RPT i ns t rumen ta t i on  d u r i n g  
t h i s  pe r i od .  Completion o f  Required Ac t i on  B . l  p laces  t h e  
system i n  t h e  same s t a t e  as i n  Cond i t i on  A. 

C.1.1, C.1.2.1. and C.1.2.2 and C.2 

These Ac t i ons  assure t h a t  app rop r i a te  compensatory measures 
a re  taken when one channel o f  a  Func t ion  t h a t  uses 2/4 l o g i c  
becomes inoperable.  For these Funct ions, a  f a i l u r e  i n  one 
channel w i l l  cause t h e  a c t u a t i o n  l o g i c  t o  become 1/3 o r  2/3 
depending on t h e  na tu re  o f  t h e  f a i l u r e  ( i . e  f a i l u r e  which 
causes a  channel t r i p  vs. a  f a i l u r e  which does n o t  cause a  
channel t r i p ) .  Therefore, an a d d i t i o n a l  s i n g l e  f a i l u r e  w i l l  
n o t  r e s u l t  i n  l o s s  o f  p r o t e c t i o n .  

Ac t i on  C . l . l  bypasses t h e  inoperab le  channel which causes 
t h e  l o g i c  t o  become 2/3 so a  s i n g l e  f a i l u r e  w i l l  n o t  r e s u l t  
i n  l o s s  o f  p r o t e c t i o n  o r  cause a  spur ious i n i t i a t i o n .  Since 
o v e r a l l  redundancy i s  reduced, ope ra t i on  i n  t h i s  c o n d i t i o n  
i s  pe rm i t t ed  o n l y  f o r  a  l i m i t e d  t ime.  Ac t i on  C.1.2.1 
r e s t o r e s  t h e  inoperab le  channel. Ac t i on  C.1.2.2 f o r ces  a  
t r i p  c o n d i t i o n  i f  r e p a i r s  a re  n o t  made w i t h i n  t h e  a l l owab le  
Completion Time o f  Ac t i on  C.1.2.1. E i t h e r  o f  t h e  Ac t i ons  
C.1.2.1 o r  C.1.2.2 p laces p l a n t  p r o t e c t i o n  c a p a b i l i t y  w i t h i n  
t h e  design bas i s  so no f u r t h e r  a c t i o n  i s  r equ i red .  

Ac t i on  C.2 f o r ces  a  t r i p  c o n d i t i o n  i n  t h e  inoperab le  channel 
which causes t h e  i n i t i a t i o n  l o g i c  t o  become 1/3 f o r  t h e  
Funct ion.  I n  t h i s  c o n d i t i o n  a  s i n g l e  a d d i t i o n a l  f a i l u r e  w i l l  
n o t  r e s u l t  i n  l o s s  o f  p r o t e c t i o n  and t h e  a v a i l a b i l i t y  o f  t h e  
Funct ion t o  p rov ide  a  p l a n t  p r o t e c t i v e  a c t i o n  i s  a t  l e a s t  as 

(cont inued)  
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BASES 

ACTIONS C.1.1. C.1.2.1. and C.1.2.2 and C.2 (cont inued)  
( Continued ) 

h i gh  as 2/4 t r i p  l o g i c .  Since p l a n t  p r o t e c t i o n  c a p a b i l i t y  i s  
w i t h i n  t h e  design bas i s  no f u r t h e r  a c t i o n  i s  r e q u i r e d  when 
t h e  inoperab le  channel i s  p laced i n  t r i p .  

The Completion Time o f  s i x  hours f o r  implementing Ac t ions  
C . l . l  and C.2 i s  based on p r o v i d i n g  s u f f i c i e n t  t ime  f o r  t h e  
opera to r  t o  determine which o f  t h e  ac t i ons  i s  appropr ia te .  
The Complet ion Time i s  acceptable because t h e  p r o b a b i l i t y  o f  
an event  r e q u i r i n g  t h e  Funct ion,  coupled w i t h  f a i l u r e s  t h a t  
would de fea t  two o t h e r  channels associated w i t h  t h e  
Funct ion,  occu r r i ng  w i t h i n  t h a t  t ime p e r i o d  i s  q u i t e  low. 
The s e l f - t e s t  f ea tu res  o f  t h e  l o g i c  p rov ide  a h i gh  degree o f  
conf idence t h a t  no undetected f a i l u r e s  w i l l  occur w i t h i n  t h e  
a l lowab le  Completion Time. 

Implementing Ac t i on  C.2.1 p rov ides  conf idence t h a t  P l a n t  
p r o t e c t i o n  i s  mainta ined (2/3 l o g i c )  f o r  an a d d i t i o n a l  
s i n g l e  inst rument  f a i l u r e .  However, w i t h  d i v i s i o n  I o r  I 1 1  
i n  bypass, a l o s s  o f  t h e  d i v i s i o n  I 1  power supply  cou ld  
d i s a b l e  two o f  t h e  remain ing channels. Therefore,  ope ra t i on  
w i t h  one d i v i s i o n  i n  bypass i s  r e s t r i c t e d  t o  30 days 
(Ac t ions  C.2.2.1 and C.2.2.2 Completion Time). The 
p r o b a b i l i t y  o f  an event r e q u i r i n g  t h e  Func t ion  coupled w i t h  
undetected f a i l u r e s  which cause t h e  l o s s  o f  two o f  t h e  
remain ing OPERABLE d i v i s i o n s  i n  t h e  Complet ion Time i s  q u i t e  
low. The s e l f - t e s t  f ea tu res  o f  t h e  l o g i c  p rov ide  a h i g h  
degree o f  conf idence t h a t  no undetected f a i l u r e s  w i l l  occur  
w i t h i n  t h e  a l lowab le  Completion Time. 

Required Ac t i on  D. l  i s  in tended t o  ensure t h a t  app rop r i a te  
ac t i ons  a re  taken when two channels become inoperab le  f o r  a 
Funct ion t h a t  u t i l i z e s  2/4 l o g i c .  For t h i s  Cond i t i on  t h e  
i n i t i a t i n g  l o g i c  becomes 2/2. 

The 72 hour Completion Time t o  r e s t o r e  one o f  t h e  inoperab le  
channels i s  s u f f i c i e n t  f o r  t h e  opera to r  t o  t ake  c o r r e c t i v e  
a c t i o n  and takes i n t o  account t h e  low l i k e l i h o o d  o f  an event  
r e q u i r i n g  a c t u a t i o n  o f  t h e  ATWS o r  EOC-RPT i ns t rumen ta t i on  
d u r i n g  t h i s  per iod .  Completion o f  Required A c t i o n  D. l  p laces  
t h e  system i n  t h e  same s t a t e  as i n  Cond i t i on  C.  

(cont inued)  
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BASES 

ACTIONS 
( Continued ) E.1 

Required Action E . l  is intended to ensure that appropriate 
actions are taken when three or four channels become 
inoperable for a Function that utilizes 2/4 logic. For this 
Condition initiation from the Function is unavailable. 

The 24 hour Completion Time to restore one of the inoperable 
channels is sufficient for the operator to take corrective 
action and takes into account the low likelihood of an event 
requiring actuation of the ATWS or EOC-RPT instrumentation 
during this period. Completion of Required Action E.l places 
the system in the same state as in Condition D. 

F.1 and F.2  

Required Action F.l is intended to ensure that appropriate 
actions are taken for if the required Actions and associated 
Completion Times for the EOC-RPT Functions are not met. 
Required Action F.l requires the MCPR limit for inoperable 
EOC-RPT, as specified in the COLR, to be applied, which 
restores the MCPR margin to within the limits assumed in the 
safety analysis. 

A1 ternately the power level may be reduced to below the 
applicability of the EOC-RPT for the Function associated 
with the EOC-RPT (Required Action F.2). 

The [2] hour Completion Time to implement the Required 
Actions is sufficient for the operator to determine which 
action is appropriate and to take corrective action, and 
takes into account the specified high reliability of the 
devices used to implement the EOC-RPT and the low likelihood 
of an event requiring actuation of the EOC-RPT 
instrumentation during this period. 

This required Action assures that appropriate compensatory 
measures are taken for inoperable channels in Functions with 
one or two channels. 

(continued) 
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ACTIONS (cont inued)  
( Continued ) 

Because o f  t h e  low p r o b a b i l i t y  o f  an event r e q u i r i n g  these 
Funct ions. r241 hours i s  orov ided t o  r e s t o r e  t h e  inooerab le  . -  - 
f unc t i ons .  

H . l  and H.2 

Wi th any Required Ac t i on  and assoc ia ted  Complet ion Time n o t  
met, t h e  p l a n t  must be brought  t o  a MODE o r  o t h e r  s p e c i f i e d  
c o n d i t i o n  i n  which t h e  LC0 does n o t  apply. To achieve t h i s  
s ta tus :  

- t h e  t r i p  o r  runback c a p a b i l i t y  o f  t h e  assoc ia ted  RIP 
must be dec la red  inoperab le  ( A c t i o n  H . l )  f o r  t h e  ASD 
and runback a c t u a t i o n  Funct ions.  

- t h e  p l a n t  must be brought  t o  a t  l e a s t  MODE 3 f o r  
Funct ions associated w i t h  ATWS ( requ i red  A c t i o n  H.2) 

The a l lowed Completion Time f o r  Ac t i on  H.2 i s  reasonable, 
based on ope ra t i ng  experience t o  reach t h e  s p e c i f i e d  
c o n d i t i o n s  from f u l l  power i n  an o r d e r l y  manner and w i t hou t  
cha l l eng ing  p l a n t  systems. 

SURVEILLANCE The no te  on t h e  su rve i l l ances  r e f e r s  t o  Table 3.3.4.1-1 f o r  
REQUIREMENTS t h e  a p p l i c a b i l i t y  o f  each o f  t h e  su rve i l l ances .  

Performance o f  t h e  SENSOR CHANNEL CHECK once every  12 hours 
p rov ides  conf idence t h a t  gross f a i l u r e  o f  i ns t rumen ta t i on  
has n o t  occurred. A SENSOR CHANNEL CHECK i s  a comparison o f  
t h e  parameter i n d i c a t e d  on one i ns t rumen ta t i on  channel t o  a 
s i m i l a r  parameter on o t h e r  i ns t rumen ta t i on  channels. It i s  
based on t h e  assumption t h a t  independent d i s p l a y s  o f  t h e  
same parameter should read approx imate ly  t h e  same value. 
S i g n i f i c a n t  dev ia t i ons  between t h e  ins t rument  channels cou ld  
be an i n d i c a t i o n  o f  excessive ins t rument  d r i f t  o r  o t h e r  
f a u l t s  i n  one o f  t h e  channels. A SENSOR CHANNEL CHECK w i l l  
d e t e c t  a gross channel f a i l u r e ;  thus, i t  i s  key t o  v e r i f y i n g  

(cont inued)  

ABWR TS 

~~~ ~- ~~ ~-~ 

B 3.3-178 R e v .  0 .  Design Control DocumentITier 2 
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BASES 

SURVEILLANCE SR 3.3.4.1.1 (cont inued)  
REQUIREMENTS 
( con t inued ) t h a t  t h e  i ns t rumen ta t i on  cont inues t o  opera te  p r o p e r l y  

between each CHANNEL FUNCTIONAL TEST. 

Agreement c r i t e r i a  a re  determined by t h e  p l a n t  s t a f f  based 
on a  combinat ion o f  t h e  channel ins t rument  u n c e r t a i n t i e s ,  
i n c l u d i n g  i n d i c a t i o n  and r e a d a b i l i t y .  I f  a  channel i s  
ou t s i de  t h e  match c r i t e r i a ,  i t  may be an i n d i c a t i o n  t h a t  t h e  
ins t rument  has d r i f t e d  ou t s i de  i t s  l i m i t .  

The s p e c i f i e d  h i g h  r e l i a b i l i t y  and redundancy o f  t h e  devices 
used t o  implement t h e  f unc t i ons  p rov ides  conf idence t h a t  
f a i l u r e  o f  more then  one i ns t rumen ta t i on  channel w i t h i n  t h e  
s p e c i f i e d  i n t e r v a l  i s  r a r e .  Thus, performance o f  t h e  SENSOR 
CHANNEL CHECK prov ides  conf idence t h a t  undetected o u t r i g h t  
i ns t rumen ta t i on  channel f a i l u r e  i s  1  im i  t e d  t o  t h e  s p e c i f i e d  
i n t e r v a l .  The SENSOR CHANNEL CHECK supplements l e s s  formal ,  
b u t  more f requent ,  checks o f  channels d u r i n g  normal 
ope ra t i ona l  use o f  t h e  d i s p l a y s  assoc ia ted  w i t h  t h e  r e q u i r e d  
channels o f  t h i s  LCO. 

As i n d i c a t e d  i n  Table 3.3.4.1-1 t h i s  s u r v e i l l a n c e  app l i es  
o n l y  t o  t h e  SB&PC Reactor Dome Pressure-High, Reactor Vessel 
Water Level-Low, Level 2, and Feedwater Reactor Water Leve l -  
Low, Level 3  Funct ions.  The equ i va len t  s u r v e i l l a n c e  f o r  
Turb ine Steam Flow Rapid Shut o f f  Funct ions a re  p rov ided  
under t h e  SSLC Sensor Ins t rumenta t ion  LC0 (LC0 3.3.1.1) 
w h i l e  t h e  s u r v e i l l a n c e  does no t  apply  t o  t h e  remain ing 
Funct ions.  

A  CHANNEL FUNCTIONAL TEST i s  performed on each r e q u i r e d  
channel t o  ensure t h a t  t h e  e n t i r e  channel w i l l  per form t h e  
in tended f u n c t i o n .  

I f  t h e  as found t r i p  p o i n t  i s  n o t  w i t h i n  i t s  r e q u i r e d  
A l lowab le  Value, t h e  p l a n t  s p e c i f i c  s e t p o i n t  methodology may 
be rev ised,  as appropr ia te ,  i f  t h e  h i s t o r y  and a l l  o t h e r  
p e r t i n e n t  i n fo rma t i on  i n d i c a t e  a  need f o r  t h e  r e v i s i o n .  The 
as l e f t  t r i p  p o i n t  s h a l l  be cons i s ten t  w i t h  t h e  assumptions 
o f  t h e  c u r r e n t  p l a n t  s p e c i f i c  s e t p o i n t  methodology. 

(cont inued)  
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BASES 

SURVEILLANCE SR 3.3.4.1.2 (cont inued)  
REQUIREMENTS 
( Continued The freauencv o f  1921 davs i s  based on t h e  s ~ e c i f i e d  h i a h  

r e l i a b i l i t y  ;nd redundaniy o f  t h e  dev ices  used t o  implekent  
t h e  Funct ions, t h e  s p e c i f i e d  low d r i f t  o f  t h e  devices and 
t h e  s i gna l  v a l i d a t i o n  t e s t s  t h a t  a re  a u t o m a t i c a l l y  and 
con t i nuous l y  performed on t h e  channels. Th is  s u r v e i l  l ance  
f o r  t h e  Reactor Water Level-Low, Level 2, and Turb ine  Steam 
Flow Rapid S h u t o f f  Funct ions must be performed i n  
con junc t i on  w i t h  t h e  equ i va len t  s u r v e i l l a n c e s  i n  t h e  SSLC 
Sensor I ns t rumen ta t i on  LC0 (LC0 3.3.1.1). 

A  CHANNEL CALIBRATION i s  a  complete check o f  t h e  ins t rument  
processing channel and t h e  sensor. Th i s  t e s t  v e r i f i e s  t h a t  
t h e  channel responds t o  t h e  measured parameter w i t h i n  t h e  
s p e c i f i e d  range and accuracy. CHANNEL CALIBRATION leaves 
t h e  channel ad jus ted  t o  account f o r  ins t rument  d r i f t s  
between successive c a l i b r a t i o n s .  Measurement and s e t p o i n t  
e r r o r  h i s t o r i c a l  de te rmina t ions  must be performed cons i s ten t  
w i t h  t h e  p l a n t  s p e c i f i c  s e t p o i n t  methodology. The channel 
s h a l l  be l e f t  c a l i b r a t e d  cons i s ten t  w i t h  t h e  assumptions o f  
t h e  s e t p o i n t  methodology. 

I f  t h e  as found s e t p o i n t  i s  no t  w i t h i n  i t s  r e q u i r e d  
A l lowab le  Value, t h e  p l a n t  s p e c i f i c  s e t p o i n t  methodology may 
be rev ised ,  as appropr ia te ,  i f  t h e  h i s t o r y  and a l l  o t h e r  
p e r t i n e n t  i n fo rma t i on  i n d i c a t e  a  need f o r  t h e  r e v i s i o n .  The 
s e t p o i n t  s h a l l  be l e f t  se t  cons i s ten t  w i t h  t h e  assumptions 
o f  t h e  c u r r e n t  p l a n t  s p e c i f i c  s e t p o i n t  methodology. 

The 18 month frequency i s  based on t h e  ABWR expected 
r e f u e l i n g  i n t e r v a l  and t h e  need t o  per fo rm t h i s  S u r v e i l l a n c e  
under t h e  cond i t i ons  t h a t  apply  d u r i n g  a  p l a n t  outage t o  
reduce t h e  p o t e n t i a l  f o r  an unplanned t r a n s i e n t  i f  t h e  
S u r v e i l l a n c e  were performed w i t h  t h e  r e a c t o r  a t  power. The 
l ow  i nhe ren t  d r i f t  o f  t h e  devices used t o  implement t h e  
f u n c t i o n  p rov ides  conf idence t h a t  t h e  t r i p  p o i n t s  w i l l  
remain w i t h i n  t h e  a l lowab le  values f o r  t h e  s p e c i f i e d  per iod .  

The c a l i b r a t i o n  o f  t h e  Reactor Water Level-Low, Level  2 and 
Turb ine Steam Flow r a p i d  Shu to f f  Funct ions must be performed 
i n  con junc t i on  w i t h  t h e  equ i va len t  s u r v e i l l a n c e  i n  t h e  SSLC 
Sensor Ins t rumenta t ion  LC0 (LC0 3.3.1.1). 

(cont inued)  
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BASES 

SURVEILLANCE SR 3.3 .4 .1 .4  
REQUIREMENTS 
( Continued ) The LOGIC SYSTEM FUNCTIONAL TEST demonstrates t h e  

OPERABILITY o f  t h e  requ i red  t r i p  l o g i c  f o r  a s p e c i f i c  
Funct ion.  Th i s  t e s t  encompasses t h e  RIP power i n t e r r u p t i n g  
devices and t h e  ARI va lves  t o  p rov ide  complete t e s t i n g  o f  
t h e  assumed t r i p  l o g i c  Funct ion.  

The 18 month frequency i s  based on t h e  ABWR expected 
r e f u e l i n g  i n t e r v a l  and t h e  need t o  per fo rm t h i s  S u r v e i l l a n c e  
under t h e  cond i t i ons  t h a t  apply  d u r i n g  a p l a n t  outage t o  
reduce t h e  p o t e n t i a l  f o r  an unplanned t r a n s i e n t  i f  t h e  
Su rve i l l ance  were performed w i t h  t h e  r e a c t o r  a t  power. The 
h i g h  r e l i a b i l i t y  o f  t h e  devices used i n  t h e  SSLC processing 
coupled w i t h  t h e  DIVISIONAL FUNCTIONAL TESTS p r o v i d e  
conf idence t h a t  t h e  s p e c i f i e d  frequency i s  adequate. 

Th is  s u r v e i l l a n c e  f o r  t h e  Reactor Water Level-Low, Level  2 
and Turb ine  Steam Flow Rapid S h u t o f f  Funct ions must be 
performed i n  con junc t i on  w i t h  t h e  equ i va len t  s u r v e i l l a n c e s  
i n  t h e  SSLC Sensor Ins t rumenta t ion  LC0 (LC0 3 .3 .1 .1 ) .  

Th is  SR ensures t h a t  t h e  i n d i v i d u a l  channel response t imes  
a r e  l e s s  than  o r  equal t o  t h e  maximum values assumed i n  t h e  
acc iden t  ana l ys i s .  The EOC-RPT SYSTEM RESPONSE TIME 
acceptance c r i t e r i a  a re  inc luded i n  Reference 5. 

The 18 month frequency i s  based on t h e  ABWR expected 
r e f u e l i n g  i n t e r v a l  and t h e  need t o  per fo rm t h i s  S u r v e i l l a n c e  
under t h e  cond i t i ons  t h a t  apply  d u r i n g  a p l a n t  outage and 
t h e  p o t e n t i a l  f o r  an unplanned t r a n s i e n t  i f  t h e  Su rve i l l ance  
were performed w i t h  t h e  r e a c t o r  a t  power. The frequency i s  
cons i s ten t  w i t h  t h e  f a c t  t h a t  t h e  na tu re  o f  t h e  devices used 
t o  implement t h e  ATWS and EOC-RPT Funct ions a r e  such t h a t  
random f a i l u r e s  o f  i ns t rumen ta t i on  components t h a t  cause 
se r i ous  response t ime  degradat ion,  bu t  n o t  channel f a i l u r e ,  
a re  i n f r e q u e n t  occurrences. 

The t e s t s  i n  t h e  COMPREHENSIVE FUNCTIONAL TEST (CoFT) v e r i f y  
p roper  SSLC system func t i on ,  computer component f unc t i on ,  

(cont inued)  

ABWR TS B 3.3-181 Rev. 0. Design Contro l  OocumntlTier 2 



ATWS & EOC-RPT Ins t r umen ta t i on  
B  3 .3 .4 .1  

BASES 

SURVEILLANCE SR 3.3.4.1,6 (cont inued)  
REOUIREMENTS 
( con t inued  ) so f tware  and hardware i n t e r a c t i o n s ,  response t imes,  and 

e r r o r  hand l ing .  E r r o r  s t a t i s t i c s ,  usage s t a t i s t i c s ,  
h i s t o r i c a l  s t a t i s t i c s ,  and var ious  o t h e r  measures a re  used 
t o  v e r i f y  p roper  performance o f  t h e  SSLC. Successful  
comple t ion  o f  these t e s t s  e s t a b l i s h e s  OPERABILITY o f  SENSOR 
CHANNELS, LOGIC CHANNELS, and OUTPUT CHANNELS. 

The ABWR p r o t e c t i v e  a c t i o n  equipment i s  d i v i d e d  i n t o  
segments t o  s i m p l i f y  so f tware  and hardware des ign  and t o  
l i m i t  t h e  scope o f  e f f e c t  o f  a  g i v e n  f a i l u r e .  A  p e r i o d i c  
t e s t  i s  performed t o  p rov i de  conf idence t h a t  t h e  segments 
and assoc ia ted  i n t e r connec t i ons  a re  ope ra t i ng  w i t h i n  
s p e c i f i e d  l i m i t s .  The CoFT i s  designed t o  c o n f i r m  t h a t  t h e  
c u r r e n t  c o n f i g u r a t i o n  and s t a t e  o f  t h e  system i s  acceptable 
and t o  determine t h e  r e a l - t i m e  performance o f  t h e  o v e r a l l  
system. App rop r i a te l y  designed t e s t s  which i n c l u d e  s u i t a b l e  
da ta  l ogg ing  and ana l ys i s  may be used t o  d e t e c t  unexpected 
degradat ion.  

The so f tware  based SSLC system con ta i ns  many s ta tes ,  n o t  a l l  
o f  which w i l l  occur  over  t h e  l i f e  o f  t h e  p l a n t .  The most 
impor tan t  s t a t e s  a re  those t h a t  are r e q u i r e d  t o  m i t i g a t e  
acc iden ts .  Therefore, t h e  CoFT focuses on usage t e s t i n g ,  
which exerc ises  t h e  o v e r a l l  system by s i m u l a t i n g  t h e  i n p u t  
c o n d i t i o n s  under which t h e  system i s  designed t o  perform, 
r a t h e r  than  coverage t e s t i n g ,  which at tempts t o  exe rc i se  a l l  
p o s s i b l e  s t a t e s  o f  t h e  system. Before p l a n t  s t a r t - u p  t h e r e  
i s  a  h i g h  l e v e l  o f  conf idence t h a t  t h e  SSLC system w i l l  
opera te  as s p e c i f i e d  due t o  t he  ex tens i ve  inspec t ions ,  
t es t s ,  and analyses conducted d u r i n g  t h e  ITAAC p re -  
ope ra t i ona l  phases. Dur ing  t h e  p l a n t  ope ra t i ng  1  i f e ,  t h e  
CoFT assures t h a t  t h e  p r o t e c t i v e  a c t i o n  equipment i s  w i t h i n  
i t s  s p e c i f i e d  performance c h a r a c t e r i s t i c s .  

The COMPREHENSIVE FUNCTIONAL TEST i s  in tended t o  p rov i de  end 
t o  end t e s t i n o .  I f  necessarv. o t h e r  s u r v e i l l a n c e s  Ie .9.  
CALIBRATION, ~UTPUT CHANNEL-TEST) t h a t  ove r l ap  t h e ' c o i ~  may 
be used t o  s a t i s f y  t h e  requi rements o f  t h e  COMPREHENSIVE 
FUNCTIONAL TEST. 

Th i s  s u r v e i l l a n c e  over laps  o r  i s  performed i n  con junc t i on  
w i t h  t h e  COMPREHENSIVE FUNCTIONAL TESTS i n  LC0 3.3 .1 .1 ,  
"SSLC Sensor Ins t rumenta t ion" .  The combined o r  ove r l app ing  

(cont inued)  
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BASES 

SURVEILLANCE SR 3.3.4.1.6 (cont inued)  
REOUIREHENTS 
( con t inued ) t e s t s  p rov ide  complete end-to-end t e s t i n g  o f  t h e  p r o t e c t i v e  

ac t i ons .  

The 18 month frequency i s  based on t h e  ABWR expected 
r e f u e l i n g  i n t e r v a l  and t h e  need t o  per fo rm t h i s  Su rve i l l ance  
under t h e  cond i t i ons  t h a t  apply d u r i n g  a p l a n t  outage t o  
reduce t h e  p o t e n t i a l  f o r  an unplanned t r a n s i e n t  i f  t h e  
Su rve i l l ance  were performed w i t h  t h e  r e a c t o r  a t  power. The 
h i g h  r e l i a b i l i t y  o f  t h e  devices used i n  t h e  l o g i c  processing 
coupled w i t h  t h e  CHANNEL FUNCTIONAL TESTS p rov ide  conf idence 
t h a t  t h e  s p e c i f i e d  frequency i s  adequate. 

A CHANNEL FUNCTIONAL TEST i s  performed on each manual ATWS- 
ARI channel t o  ensure t h a t  t h e  e n t i r e  manual t r i p  channel 
w i l l  operate as intended. 

Th is  f u n c t i o n  uses a minimum o f  components, and t h e  
components have been proven h i g h l y  r e l i a b l e  through 
ope ra t i ng  experience. However, a r e l a t i v e l y  sho r t  
s u r v e i l l a n c e  i n t e r v a l  o f  [ 7 ]  days i s  used s i nce  a v a i l a b i l i t y  
o f  manual ATWS-ARI i s  important  f o r  p r o v i d i n g  a d i v e r s e  
means o f  i n s e r t i n g  a l l  o f  t h e  c o n t r o l  rods and t h e  l o g i c  i s  
2/2. The p r o b a b i l i t y  o f  an event r e q u i r i n g  manual ATWS-ARI 
coupled w i t h  a f a i l u r e  o f  one o f  t h e  ATWS-ARI channels 
w i t h i n  t h i s  t ime  p e r i o d  i s  very low. 

REFERENCES 1. DCD T i e r  2, F igure  15E.4-1, "ATWS M i t i g a t i o n  Logic." 

2. DCD T i e r  2, Sec t ion  5.2.2, "Overpressure P ro tec t i on . "  

3. DCD T i e r  2, Chapter 15, "Accident  Ana lys is . "  

4. DCD T i e r  2, Appendix 15E, "ATWS Performance 
Evaluat ion."  

5. DCD T i e r  2, Sec t ion  1.1.3. 
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Feedwater and Main Turb ine  T r i p  I ns t rumen ta t i on  
B  3.3 .4 .2  

B 3 . 3  INSTRUMENTATION 

B 3 .3 .4 .2  Feedwater and Main Turb ine  T r i p  I ns t rumen ta t i on  

BASES 

BACKGROUND The feedwater and main t u r b i n e  t r i p  i ns t rumen ta t i on  i s  
designed t o  d e t e c t  a  p o t e n t i a l  f a i l u r e  o f  t h e  Feedwater 
Level Cont ro l  System t h a t  causes excessive feedwater f low.  

The increased co re  i n l e t  subcool ing caused by t h e  excess 
feedwater f l o w  increases r e a c t o r  power which reduces t h e  
margin t o  f u e l  thermal l i m i t s .  Therefore, t h e  feedwater 
pumps a re  t r i p p e d  t o  t e rm ina te  t h e  event .  The main t u r b i n e  
i s  a l s o  t r i p p e d  t o  p revent  damage t o  t h e  t u r b i n e  f rom 
increased water  ca r r yove r  t h a t  occurs when t h e  r e a c t o r  water  
l e v e l  increases.  

Wi th excessive feedwater f low,  t h e  water  l e v e l  i n  t h e  
r e a c t o r  vessel r i s e s  toward t h e  h i g h  water  l e v e l ,  Level 8  
re fe rence  p o i n t ,  causing t h e  t r i p  o f  t h e  two feedwater pump 
ad jus tab le  speed d r i v e s  (ASDs) and t h e  main t u r b i n e .  

Reactor Vessel Water Level -High, Level 8 s i g n a l s  a r e  
p rov ided  by l e v e l  sensors t h a t  sense t h e  d i f f e r e n c e  between 
t h e  p ressure  due t o  a  cons tan t  column o f  water  ( r e fe rence  
l e g )  and t h e  pressure due t o  t h e  ac tua l  water  l e v e l  i n  t h e  
r e a c t o r  vessel ( v a r i a b l e  l e g ) .  Three channels o f  Reactor 
Vessel Water Level -High, Level 8 i ns t rumen ta t i on  p r o v i d e  
i n p u t  t o  a  two -ou t -o f - t h ree  i n i t i a t i o n  l o g i c  t h a t  t r i p s  t h e  
two feedwater pump ASDs and t h e  main t u r b i n e .  The channels 
i n c l u d e  e l e c t r o n i c  equipment (e.g., d i g i t a l  t r i p  l o g i c )  t h a t  
compares measured i n p u t  s i g n a l s  w i t h  p re -  e s t a b l i s h e d  
se tpo in t s .  When t h e  s e t p o i n t  i s  exceeded, t h e  channel 
ou tpu t s  a  t r i p  s i gna l ,  which then  ou tpu t s  a  main t u r b i n e  and 
feedwater pump ASD t r i p  s i gna l  t o  t h e  t r i p  l o g i c .  

A  t r i p  o f  t h e  feedwater pump ASDs l i m i t s  f u r t h e r  inc rease  i n  
r e a c t o r  vessel water  l e v e l  by l i m i t i n g  f u r t h e r  a d d i t i o n  o f  
feedwater t o  t h e  r e a c t o r  vessel .  A  t r i p  o f  t h e  main t u r b i n e  
and c l o s u r e  o f  t h e  s top  va lves  p r o t e c t s  t h e  t u r b i n e  f rom 
damage due t o  water  e n t e r i n g  t h e  t u r b i n e .  

(cont inued)  
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BASES 

APPLICABLE The feedwater and main t u r b i n e  t r i p  i ns t rumen ta t i on  i s  
SAFETY ANALYSES assumed t o  be capable o f  p r o v i d i n g  a  t u r b i n e  t r i p  i n  t h e  

design bas is  t r a n s i e n t  ana l ys i s  f o r  a  feedwater c o n t r o l l e r  
f a i l u r e ,  maximum demand event (Ref. 1). The Level 8 t r i p  
i n d i r e c t l y  i n i t i a t e s  a  r e a c t o r  scram and EOC-RPT f rom t h e  
main t u r b i n e  t r i p  (above 40% RTP) and t r i p s  t he  feedwater 
pumps, thereby t e rm ina t i ng  t h e  event.  The r e a c t o r  scram 
EOC-RPT m i t i g a t e s  t he  reduc t i on  i n  MCPR. 

Feedwater and main t u r b i n e  t r i p  i ns t rumen ta t i on  s a t i s f i e s  
C r i t e r i o n  3 o f  t he  NRC P o l i c y  Statement. 

LC0 The LC0 requ i res  t h ree  channels o f  t he  Reactor Vessel Water 
Level -High, Level 8 i n s t rumen ta t i on  t o  be OPERABLE t o  
ensure t h a t  no s i n g l e  inst rument  f a i l u r e  w i l l  p revent  t h e  
feedwater pump ASDs and main t u r b i n e  t r i p  on a  v a l i d  Level 8 
s i gna l .  Two o f  t h e  t h ree  channels a re  needed t o  p rov ide  
t r i p  s i gna l s  i n  o rder  f o r  t he  feedwater and main t u r b i n e  
t r i p s  t o  occur. Each channel must have i t s  s e t p o i n t  s e t  
w i t h i n  t he  s p e c i f i e d  Al lowable Value o f  SR 3.3.4.2.3. The 
A l lowab le  Value i s  se t  t o  ensure t h a t  t h e  thermal l i m i t s  a re  
n o t  exceeded du r i ng  t he  event.  The ac tua l  s e t p o i n t  i s  
c a l i b r a t e d  t o  be cons i s ten t  w i t h  t he  a p p l i c a b l e  s e t p o i n t  
methodology assumptions. Nominal t r i p  se tpo in t s  a re  
s p e c i f i e d  i n  t he  se tpo in t  c a l c u l a t i o n s .  The nominal 
se tpo in t s  a re  se lec ted  t o  ensure t h a t  t he  se tpo in t s  do n o t  
exceed t h e  A1 1  owabl e  Value between successive CHANNEL 
CALIBRATIONS. Operat ion w i t h  a  t r i p  s e t p o i n t  l e s s  
conserva t i ve  than t he  nominal t r i p  se tpo in t ,  b u t  w i t h i n  i t s  
Al lowable Value, i s  acceptable. 

T r i p  se tpo in t s  a re  those predetermined values o f  ou tpu t  a t  
which an a c t i o n  should take  p lace.  The se tpo in t s  a re  
compared t o  t he  ac tua l  process parameter (e.g., r e a c t o r  
vessel water l e v e l ) ,  and when t h e  measured ou tpu t  va lue  o f  
t h e  process parameter exceeds t he  se tpo in t ,  t he  associated 
t r i p  s i gna l  changes s t a t e .  The a n a l y t i c  l i m i t s  a re  de r i ved  
from the  l i m i t i n g  values o f  t he  process parameters ob ta ined  
from t h e  s a f e t y  ana lys is .  The A l lowab le  Values a re  de r i ved  
from the  a n a l y t i c  l i m i t s ,  co r rec ted  f o r  c a l i b r a t i o n ,  
process, and some o f  t he  inst rument  e r r o r s .  A channel i s  
inoperab le  i f  i t s  ac tua l  t r i p  s e t p o i n t  i s  n o t  w i t h i n  i t s  
r equ i red  Al lowable Value. The t r i p  se tpo in t s  a re  then 
determined accounting f o r  t he  remaining inst rument  e r r o r s  

(cont inued) 
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LC0 (e.g., d r i f t ) .  The t r i p  se tpo in t s  de r i ved  i n  t h i s  manner 
( Continued) p rov ide  adequate p r o t e c t i o n  because i ns t rumen ta t i on  

unce r ta i n t i es ,  process e f f e c t s ,  c a l i b r a t i o n  to le rances ,  
inst rument  d r i f t ,  and severe environment e r r o r s  ( f o r  
channels t h a t  must f u n c t i o n  i n  harsh environments as de f i ned  
by 10 CFR 50.49) a re  accounted f o r .  

APPLICABILITY The feedwater and main t u r b i n e  t r i p  i ns t rumen ta t i on  i s  
r e q u i r e d  t o  be OPERABLE a t  > 25% RTP t o  ensure t h a t  t h e  f u e l  
c l add ing  i n t e g r i t y  Sa fe ty  L i m i t  and t h e  c l add ing  1% p l a s t i c  
s t r a i n  l i m i t  are n o t  v i o l a t e d  d u r i n g  t h e  feedwater 
c o n t r o l l e r  f a i l u r e ,  maximum demand event .  As d iscussed i n  
t h e  Bases f o r  LC0 3.2.1, "Average Planar  L i nea r  Heat 
Generat ion Rate (APLHGR) , " and LC0 3.2.2, "MINIMUM CRITICAL 
POWER RATIO (MCPR)," s u f f i c i e n t  margin t o  these l i m i t s  
e x i s t s  below 25% RTP; t he re fo re ,  these requi rements a re  o n l y  
necessary when ope ra t i ng  a t  o r  above t h i s  power l e v e l .  

ACTIONS A Note has been prov ided  t o  modi fy  t h e  ACTIONS r e l a t e d  t o  
feedwater and main t u r b i n e  t r i p  i ns t rumen ta t i on  channels. 
Sec t ion  1.3, Completion Times, s p e c i f i e s  t h a t  once a 
Cond i t ion  has been entered, subsequent t r a i n s ,  subsystems, 
components, o r  va r i ab les  expressed i n  t h e  Condi t ion,  
d iscovered t o  be inoperab le  o r  n o t  w i t h i n  l i m i t s ,  w i l l  n o t  
r e s u l t  i n  separate e n t r y  i n t o  t h e  Cond i t ion .  Sec t ion  1.3 
a l s o  s p e c i f i e s  t h a t  Required Ac t ions  o f  t h e  Cond i t i on  
con t inue  t o  app ly  f o r  each a d d i t i o n a l  f a i l u r e ,  w i t h  
Completion Times based on i n i t i a l  e n t r y  i n t o  t h e  Cond i t ion .  
However, t h e  Required Ac t ions  f o r  inoperab le  feedwater and 
main t u r b i n e  t r i p  ins t rumenta t ion  channels p rov ide  
appropr ia te  compensatory measures f o r  separate inoperab le  
channels. As such, a Note has been prov ided  t h a t  a l l ows  
separate Cond i t ion  e n t r y  f o r  each inoperab le  feedwater and 
main t u r b i n e  t r i p  ins t rumenta t ion  channel. 

A.1. A.2.2. A.2.2.1. and A.2.2.2 

These ac t i ons  assure t h a t  app rop r i a te  compensatory measures 
a re  taken when a channel i s  inoperable.  A f a i l u r e  i n  one 
channel w i l l  cause t h e  ac tua t i on  l o g i c  t o  become 2/2. 

(cont inued)  
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ACTIONS A.1. A.2.2. A.2.2.1, and A.2.2.2 (cont inued)  
( Continued 

Ac t i on  A. 1 f o r ces  a t r i p  c o n d i t i o n  i n  t h e  i nope rab le  channel 
which causes t h e  i n i t i a t i o n  l o g i c  t o  become 1/2. I n  t h i s  
c o n d i t i o n  a s i n g l e  a d d i t i o n a l  f a i l u r e  w i l l  n o t  r e s u l t  i n  
l o s s  o f  p r o t e c t i o n  and t h e  a v a i l a b i l i t y  t o  p rov ide  a p l a n t  
p r o t e c t i v e  a c t i o n  i s  adequate so no f u r t h e r  a c t i o n  i s  
r e q u i r e d  when t h e  inoperab le  channel i s  p laced i n  t r i p .  

A c t i o n  A.2.1 bypasses t h e  inoperab le  channel which causes 
t h e  l o g i c  t o  become 2/2. Since o v e r a l l  redundancy i s  
reduced, ope ra t i on  i n  t h i s  c o n d i t i o n  i s  p e r m i t t e d  o n l y  f o r  a 
l i m i t e d  t ime. Ac t i on  A.2.2.1 r e s t o r e s  t h e  i nope rab le  
channel. Ac t i on  A.2.2.2 repeats  Ac t i on  A. l  i f  r e p a i r s  a re  
n o t  made w i t h i n  t h e  a l l owab le  Completion Time o f  A c t i o n  
A.2.2.1. E i t h e r  o f  t h e  Ac t ions  A.2.2.1 o r  A.2.2.2 p rov ides  
adequate p l a n t  p r o t e c t i o n  c a p a b i l i t y  so no f u r t h e r  a c t i o n  i s  
requ i red .  

The Completion Time o f  s i x  hours f o r  implementing Ac t ions  
A. l  and A.2.1 i s  based on p r o v i d i n g  s u f f i c i e n t  t ime  f o r  t h e  
opera to r  t o  determine which a c t i o n  i s  appropr ia te .  The 
Completion Time i s  acceptable because t h e  p r o b a b i l i t y  o f  an 
event coupled w i t h  a f a i l u r e  t h a t  would de fea t  another  
channel occu r r i ng  w i t h i n  t h e  t ime p e r i o d  i s  low. The s e l f -  
t e s t  f ea tu res  o f  t h e  main t u r b i n e  and feedpump t r i p  l o g i c  
p rov ide  a h i g h  degree o f  conf idence t h a t  no undetected 
f a i l u r e s  w i l l  occur w i t h i n  t h e  a l l owab le  Complet ion Time. 

Implementing Ac t i on  A.2.1 causes t h e  l o g i c  t o  be 2/2 so 
p r o t e c t i v e  a c t i o n  c a p a b i l i t y  i s  ma in ta ined  as l o n g  as t h e  
o t h e r  channels remain OPERABLE. Operat ion i n  t h i s  c o n d i t i o n  
i s  r e s t r i c t e d  t o  14 days (Ac t ions  A.2.2.1 and A.2.2.2 
Completion Time). The Completion Time i s  acceptable because 
t h e  p r o b a b i l i t y  o f  an event coupled w i t h  a f a i l u r e  t h a t  
would de fea t  another channel o c c u r r i n g  w i t h i n  t h e  t ime  
p e r i o d  i s  low. The s e l f - t e s t  f ea tu res  o f  t h e  main t u r b i n e  
and feedpump t r i p  l o g i c  p rov ide  a h i g h  degree o f  conf idence 
t h a t  no undetected f a i l u r e s  w i l l  occur  w i t h i n  t h e  a l l owab le  
Completion Time. 

Wi th two o r  more channels inoperable,  t h e  feedwater and main 
t u r b i n e  t r i p  i ns t rumen ta t i on  cannot per fo rm i t s  design 

(cont inued)  
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BASES 

ACTIONS (cont inued)  
( Continued ) 

f u n c t i o n  (feedwater and main t u r b i n e  t r i p  c a p a b i l i t y  i s  n o t  
mainta ined) .  Therefore,  cont inued ope ra t i on  i s  o n l y  
p e r m i t t e d  f o r  a 72 hour per iod ,  d u r i n g  which feedwater and 
main t u r b i n e  t r i p  c a p a b i l i t y  must be res to red .  The t r i p  
c a p a b i l i t y  i s  considered mainta ined when s u f f i c i e n t  channels 
a re  OPERABLE o r  i n  t r i p  such t h a t  t h e  feedwater and main 
t u r b i n e  t r i p  l o g i c  w i l l  generate a t r i p  on a v a l i d  s i gna l .  
Th i s  r e q u i r e s  two channels t o  be OPERABLE o r  i n  t r i p .  I f  
t h e  r e q u i r e d  channels cannot be r e s t o r e d  t o  OPERABLE s t a t u s  
o r  p laced i n  t r i p ,  Cond i t i on  C must be en te red  and i t s  
Required Ac t i on  taken. 

The 72 hour Completion Time i s  s u f f i c i e n t  f o r  t h e  ope ra to r  
t o  t ake  c o r r e c t i v e  ac t i on ,  and takes i n t o  account t h e  
1 i k e l  ihood o f  an event r e q u i r i n g  a c t u a t i o n  o f  feedwater and 
main t u r b i n e  t r i p  i ns t rumen ta t i on  o c c u r r i n g  d u r i n g  t h i s  
p e r i o d  and t h e  s p e c i f i e d  r e l i a b i l i t y  o f  t h e  t r i p l i c a t e d  
f a u l t - t o l e r a n t  d i g i t a l  c o n t r o l  system f o r  t h e  feedwater 
c o n t r o l .  

Wi th t h e  r e q u i r e d  channels n o t  r e s t o r e d  t o  OPERABLE s t a t u s  
o r  p laced i n  t r i p ,  THERMAL POWER must be reduced t o  
< 25% RTP w i t h i n  4 hours. As d iscussed i n  t h e  A p p l i c a b i l i t y  
s e c t i o n  o f  t h e  Bases, ope ra t i on  below 25% RTP r e s u l t s  i n  
s u f f i c i e n t  margin t o  t h e  requ i red  l i m i t s ,  and t h e  feedwater 
and main t u r b i n e  t r i p  i ns t rumen ta t i on  i s  n o t  r e q u i r e d  t o  
p r o t e c t  f u e l  i n t e g r i t y  du r i ng  t h e  feedwater c o n t r o l l e r  
f a i l u r e ,  maximum demand event.  The a l lowed Complet ion Time 
o f  4 hours i s  based on ope ra t i ng  experience t o  reduce 
THERMAL POWER t o  < 25% RTP from f u l l  power c o n d i t i o n s  i n  an 
o r d e r l y  manner and w i t hou t  cha l l eng ing  p l a n t  systems. 

SURVEILLANCE SR 3.3.4.2.1 
REQUIREMENTS 

Performance o f  t h e  SENSOR CHANNEL CHECK once everv  24 hours 
ensures t h a t  a gross f a i l u r e  o f  i ns t rumen ta t i on  h i s  n o t  
occurred. A SENSOR CHANNEL CHECK i s  a comparison o f  t h e  
parameter i n d i c a t e d  on one channel t o  a s i m i l a r  parameter on 
o t h e r  channels. It i s  based on t h e  assumption t h a t  

(cont inued)  
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SURVEILLANCE SR 3 .3 .4 .2 .1  (cont inued)  
REOUIREMENTS 
( con t inued ) ins t rument  channels mon i t o r i ng  t h e  same parameter should 

read approx imate ly  t h e  same value. S i g n i f i c a n t  d e v i a t i o n s  
between ins t rument  channels cou ld  be an i n d i c a t i o n  o f  
excessive ins t rument  d r i f t  i n  one o f  t h e  channels, o r  
something even more ser ious .  A SENSOR CHANNEL CHECK w i l l  
d e t e c t  gross channel f a i l u r e ;  thus, i t  i s  key t o  v e r i f y i n g  
t h e  i ns t rumen ta t i on  cont inues t o  operate p r o p e r l y  between 
each CHANNEL FUNCTIONAL TEST. 

Agreement c r i t e r i a  a re  determined by t h e  p l a n t  s t a f f  based 
on a combinat ion o f  t h e  channel ins t rument  u n c e r t a i n t i e s ,  
i n c l u d i n g  i n d i c a t i o n  and r e a d a b i l i t y .  I f  a channel i s  
ou t s i de  t h e  match c r i t e r i a ,  i t  may be an i n d i c a t i o n  t h a t  t h e  
ins t rument  has d r i f t e d  ou t s i de  i t s  l i m i t s .  

The Frequency i s  based on ope ra t i ng  exper ience t h a t  
demonstrates channel f a i l u r e  i s  r a r e .  Performance o f  t h e  
SENSOR CHANNEL CHECK guarantees t h a t  undetected o u t r i g h t  
channel f a i l u r e  i s  l i m i t e d  t o  24 hours. The CHANNEL CHECK 
supplements l e s s  formal ,  b u t  more f requent ,  checks o f  
channel s t a t u s  du r i ng  normal ope ra t i ona l  use o f  t h e  d i s p l a y s  
assoc ia ted  w i t h  t h e  channels r e q u i r e d  by t h e  LCO. 

A CHANNEL FUNCTIONAL TEST i s  performed on each r e q u i r e d  
channel t o  ensure t h a t  t h e  e n t i r e  channel w i l l  pe r fo rm t h e  
in tended func t i on .  I f  t h e  as found s e t p o i n t  i s  n o t  w i t h i n  
i t s  r e q u i r e d  A l lowab le  Value, t h e  p l a n t  s p e c i f i c  s e t p o i n t  
methodology may be rev ised ,  as appropr ia te ,  i f  t h e  h i s t o r y  
and a l l  o t h e r  p e r t i n e n t  i n fo rma t i on  i n d i c a t e  a need f o r  t h e  
r e v i s i o n .  The s e t p o i n t  s h a l l  be l e f t  s e t  c o n s i s t e n t  w i t h  
t h e  assumptions o f  t h e  c u r r e n t  p l a n t  s p e c i f i c  s e t p o i n t  
methodology. 

The Frequency o f  [92] days i s  based on t h e  system c a p a b i l i t y  
t o  au toma t i ca l l y  per form s e l f - t e s t s  and d iagnos t i cs .  

SENSOR CHANNEL CALIBRATION i s  a complete check o f  t h e  
ins t rument  l oop  and t h e  sensor. Th is  t e s t  v e r i f i e s  t h e  

(cont inued)  
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SURVEILLANCE SR 3 .3 .4 .2 .3  (cont inued)  
REOUIREMENTS ..--- ~ . 

( Continued ) channel responds t o  t h e  measured parameter w i t h i n  t h e  
necessary range and accuracy. SENSOR CHANNEL CALIBRATION 
leaves t h e  channel ad jus ted  t o  account f o r  ins t rument  d r i f t s  
between successive c a l i b r a t i o n s .  Measurement and s e t p o i n t  
e r r o r  h i s t o r i c a l  de te rmina t ions  must be performed c o n s i s t e n t  
w i t h  t h e  p l a n t  s p e c i f i c  s e t p o i n t  methodology. The channel 
s h a l l  be l e f t  c a l i b r a t e d  cons i s t en t  w i t h  t h e  assumptions o f  
t h e  s e t p o i n t  methodology. 

I f  t h e  as found s e t p o i n t  i s  n o t  w i t h i n  i t s  r e q u i r e d  
A l lowab le  Value, t h e  p l a n t  s p e c i f i c  s e t p o i n t  methodology may 
be rev ised ,  as appropr ia te ,  i f  t h e  h i s t o r y  and a l l  o t h e r  
p e r t i n e n t  i n f o rma t i on  i n d i c a t e  a  need f o r  t h e  r e v i s i o n .  The 
s e t p o i n t  s h a l l  be l e f t  s e t  cons i s t en t  w i t h  t h e  assumptions 
o f  t h e  c u r r e n t  p l a n t  s p e c i f i c  s e t p o i n t  methodology. 

The Frequency i s  based upon t h e  assumption o f  an 18 month 
c a l i b r a t i o n  i n t e r v a l  i n  t h e  de te rm ina t i on  o f  t h e  magnitude 
o f  equipment d r i f t  i n  t h e  s e t p o i n t  ana l ys i s .  

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates t h e  
OPERABILITY o f  t h e  requ i r ed  t r i p  l o g i c  f o r  a  s p e c i f i c  
channel. The 18 month Frequency i s  based on t h e  need t o  
per fo rm t h i s  S u r v e i l 1  ance under t h e  c o n d i t i o n s  t h a t  apply  
d u r i n g  a  p l a n t  outage and t h e  p o t e n t i a l  f o r  an unplanned 
t r a n s i e n t  i f  t h e  Su rve i l l ance  were performed w i t h  t h e  
r e a c t o r  a t  power. Operat ing exper ience has shown t h a t  these  
components u s u a l l y  pass t h e  Su rve i l l ance  when performed a t  
t h e  s p e c i f i e d  Frequency. 

REFERENCE 1. DCD T i e r  2, Sect ion  15.1. 

- 
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B  3.3.5.1 

B 3.3 INSTRUMENTATION 

B 3.3.5.1 Cont ro l  Rod B lock  I ns t rumen ta t i on  

BASES 

BACKGROUND Cont ro l  rods  p rov ide  a  p r imary  means f o r  implementing 
r e a c t i v i t y  changes. Cont ro l  r o d  b l o c k  i ns t rumen ta t i on  
i nc l udes  sensors, l o g i c  and assoc ia ted  e l e c t r o n i c  equipment, 
ope ra to r  c o n t r o l s ,  da ta  t ransmiss ion  paths,  and l o a d  d r i v e r s  
needed t o  en fo rce  c o n t r o l  r o d  p a t t e r n s  t h a t  w i l l  p rov ide  
conf idence t h a t  s p e c i f i e d  f u e l  des ign  l i m i t s  a re  n o t  
exceeded f o r  pos tu la ted  t r a n s i e n t s  and acc iden ts .  Dur ing  
ope ra t i on  above a  s p e c i f i e d  Low Power Se tpo in t  (LPSP), t h e  
Automated Thermal L i m i t  Mon i t o r  (ATLM) p rov ides  p r o t e c t i o n  
f o r  c o n t r o l  r o d  wi thdrawal  e r r o r  events.  Dur ing  opera t ions  
below t h e  LPSP, c o n t r o l  r o d  b locks  f rom t h e  Rod Worth 
Min imizer  (RUM) en fo rce  s p e c i f i c  c o n t r o l  r o d  sequences 
designed t o  m i t i g a t e  t h e  consequences o f  a  r o d  wi thdrawal  
e r r o r  (RWE). Dur ing  shutdown cond i t i ons ,  c o n t r o l  r o d  b locks  
f rom t h e  Reactor Mode Switch-Shutdown P o s i t i o n  ensure t h a t  
a l l  c o n t r o l  rods remain i n s e r t e d  t o  p revent  i n a d v e r t e n t  
c r i t i c a l i t i e s .  

The ATLM and RWM a re  subsystems o f  t h e  Rod Con t ro l  and 
I n fo rma t i on  System (RCIS). The RCIS i s  a  non-sa fe ty  system 
(ca tegory  3)  bu t  i s  made up o f  dual redundant channels t o  
assure h i g h  a v a i l a b i l i t y .  Both channels independent ly  
acqu i re  a l l  o f  t h e  r e q u i r e d  da ta  and per fo rm i d e n t i c a l  
f unc t i ons .  The RCIS f u n c t i o n s  are implemented on m ic ro -  
processors w i t h  a  h i g h  degree o f  segmentat ion w i t h i n  t h e  
system. The da ta  needed by t h e  RCIS i s  acqu i red  f rom t h e  
Essen t i a l  Mu1 t i p l e x i n g  System w i t h  s u i t a b l e  i s01  a to r s ,  t h e  
RCIS m u l t i p l e x i n g  system, o r  t h e  Non-Essent ia l  M u l t i p l e x i n g  
System. The r o d  b l o c k  l o g i c  i s  arranged so t h a t  a  r o d  b l o c k  
f rom e i t h e r  channel w i l l  prevent  r o d  w i thdrawa l .  APRM da ta  
rece i ved  f rom a l l  f o u r  NMS d i v i s i o n s  i s  used t o  determine 
r e a c t o r  power l e v e l  f o r  comparison w i t h  t h e  LPSP t o  
a u t o m a t i c a l l y  d i s a b l e  and s imu l taneous ly  enable t h e  
app rop r i a te  r o d  b l o c k  f u n c t i o n .  

The purpose o f  t h e  ATLM i s  t o  p r o h i b i t  c o n t r o l  r o d  
wi thdrawal  t h a t  would cause v i o l a t i o n  o f  t h e  f u e l  thermal 
l i m i t s .  The ATLM prov ides  a  r o d  b l o c k  f u n c t i o n  t o  o t h e r  
RCIS subsystems t o  a p p r o p r i a t e l y  i n h i b i t  c o n t r o l  r o d  
wi thdrawal  when r e a c t o r  power i s  a t  o r  above t h e  l ow  power 
s e t p o i n t  (LPSP). 

(cont inued)  
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BASES 

BACKGROUND The purpose o f  t h e  RWM i s  t o  ensure c o n t r o l  r o d  p a t t e r n s  
( Continued ) d u r i n g  s t a r t u p  a re  such t h a t  o n l y  s p e c i f i e d  c o n t r o l  r o d  

sequences and r e l a t i v e  p o s i t i o n s  a re  a l lowed over  t h e  
ope ra t i ng  range f rom a l l  c o n t r o l  rods  i n s e r t e d  u n t i l  r e a c t o r  
power i s  a t  t h e  LPSP. The sequences e f f e c t i v e l y  l i m i t  t h e  
p o t e n t i a l  amount and r a t e  o f  r e a c t i v i t y  inc rease  d u r i n g  a  
RUE. The RWM, i n  con junc t i on  w i t h  o t h e r  RCIS subsystems, 
w i l l  i n i t i a t e  c o n t r o l  r o d  b locks  when t h e  ac tua l  sequence 
dev ia tes  beyond a1 1  owances f rom t h e  s p e c i f i e d  sequence. 

Wi th t h e  r e a c t o r  mode sw i t ch  i n  t h e  shutdown p o s i t i o n ,  a  
c o n t r o l  r o d  wi thdrawal  b l o c k  i s  app l i ed  t o  a l l  c o n t r o l  rods  
t o  ensure t h a t  t h e  shutdown c o n d i t i o n  i s  mainta ined.  Th i s  
f u n c t i o n  prevents c r i t i c a l i t y  r e s u l t i n g  f rom i nadve r ten t  
c o n t r o l  r o d  wi thdrawal  du r i ng  MODE 3 o r  4, o r  d u r i n g  MODE 5 
when t h e  r e a c t o r  mode swi tch  i s  r equ i red  t o  be i n  t h e  
shutdown p o s i t i o n .  There a re  f o u r  d i v i s i o n s  o f  t h e  r e a c t o r  
mode switch-shutdown p o s i t i o n  rod  b lock .  Each RCIS l o g i c  
r ece i ves  da ta  f rom a l l  f o u r  d i v i s i o n s  and w i l l  i s sue  a  r o d  
b lock  when any two o f  t h e  mode switch-shutdown p o s i t i o n  
d i v i s i o n a l  s i gna l s  are a c t i v e .  

The thermal l i m i t s  i n fo rma t i on  c a l c u l a t e d  i n  t h e  process 
computer i s  based on va r i ous  process parameters measured 
acqui red by t h e  process computer. 

The ATLM and RWM Funct ions p rov ide  automat ic  c o n t r o l  o f  r o d  
sequencing t o  pe rm i t  re1  a t i v e l y  r a p i d  p l a n t  maneuvering. I f  
t h e  automat ic  c a p a b i l i t i e s  a re  inoperable,  p l a n t  maneuvering 
may proceed us ing  a l t e r n a t e  means t o  e s t a b l i s h  assure 
ope ra t i on  w i t h i n  p rescr ibed  l i m i t s .  The a l t e r n a t e  methods 
must be implemented us ing  s u i t a b l e  procedures and p l a n t  
s t a t e  i n fo rma t i on  t h a t  does no t  depend on t h e  ATLM 
OPERABILITY. 

APPLICABLE 1 .a. Automated Thermal L i m i t  Mon i to r  
SAFETY ANALYSIS, 
LCO, and The ATLM i s  designed t o  prevent  v i o l a t i o n  o f  t h e  f u e l  
APPLICABILITY thermal ope ra t i ng  1  i m i  ts; The a n a l y t i c a l  methods and 

assumptions used f o r  de te rmin ing  t h e  ATLM r o d  b lock  
a lgor i thms are  sumar i zed  i n  Reference 2. A  s t a t i s t i c a l  
ana l ys i s  o f  r o d  wi thdrawals was performed t o  determine t h e  
f u e l  thermal performance response as a  f u n c t i o n  o f  
wi thdrawal  d i s tance  and i n i t i a l  ope ra t i ng  cond i t i ons .  These 

(cont inued)  
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APPLICABLE 1.a. Automatic Thermal L i m i t  Mon i to r  (cont inued)  
SAFETY ANALYSIS. -~ - ~~, 

LCO, and ana l ys i s  were used t o  e s t a b l i s h  t h e  c o e f f i c i e n t s  used i n  t h e  
APPLICABILITY ATLM a lgo r i t hms  f o r  c a l c u l a t i n g  r o d  b l o c k  se tpo in t s .  The 
( Continued ) ATLM s a t i s f i e s  C r i t e r i o n  3 o f  t h e  NRC P o l i c y  Statement. 

Two channels o f  t h e  ATLM are  a v a i l a b l e  and are  r e q u i r e d  t o  
be OPERABLE t o  ensure t h a t  no s i n g l e  inst rument  f a i l u r e  can 
prec lude a r o d  b lock  f rom t h i s  Funct ion.  The OPERABILITY o f  
t h e  ATLM depends on t h e  OPERABILITY o f  t h e  i n p u t s  and 
devices requ i red  t o  produce a r o d  b lock .  The r e q u i r e d  
i npu ts  and devices a re  as descr ibed i n  Reference 3. 

The ATLM compares t h e  c a l c u l a t e d  r o d  b l o c k  s e t p o i n t s  i n  each 
of  t h e  ATLM core  reg ions  w i t h  t h e  LPRM readings i n  t h e  
r e g i o n  t o  determine i f  a rod  b lock  i s  needed. The c a l c u l a t e d  
s e t p o i n t s  i nc l ude  f a c t o r s  t o  accommodate t h e  u n c e r t a i n t i e s  
i n  t h e  measured parameters used t o  per fo rm t h e  r o d  b l o c k  
s e t p o i n t  c a l c u l a t i o n s .  

The ATLM i s  assumed t o  prevent  t h e  consequences o f  a  Rod 
Withdrawal E r r o r  (RWE) event when ope ra t i ng  w i t h  r e a c t o r  
power above [30%] RTP. Below t h i s  power l e v e l ,  t h e  
consequences o f  an RWE event w i l l  n o t  exceed t h e  f u e l  
thermal 1 i m i t s ,  and t h e r e f o r e  t h e  ATLM i s  n o t  r e q u i r e d  t o  be 
OPERABLE. Therefore t h e  LPSP a l l owab le  va lue  must be [3W] 
RTP o r  below t o  assure ATLM o p e r a b i l i t y  above [30%] RTP. 

J.b. Rod Worth Min imizer  (RWMI 

The RUM enforces t h e  Ganged r o d  Withdrawal Sequence 
R e s t r i c t i o n s  (GWSR) t o  ensure t h a t  t h e  i n i t i a l  cond i t i ons  o f  
t h e  RWE ana l ys i s  a re  n o t  v i o l a t e d .  The a n a l y t i c a l  methods 
and assumptions used i n  eva lua t i ng  t h e  RWE are  summarized i n  
Reference 1. The GWSR requ i res  t h a t  c o n t r o l  rods be moved 
i n  groups, w i t h  a l l  c o n t r o l  rods assigned t o  a s p e c i f i c  
group r e q u i r e d  t o  be w i t h i n  s p e c i f i e d  p o s i t i o n s .  
Requirements t h a t  t h e  c o n t r o l  r od  sequence i s  i n  compliance 
w i t h  GWSR are  s p e c i f i e d  i n  LC0 3.1.6. 

The RWM s a t i s f i e s  C r i t e r i o n  3 o f  t h e  NRC P o l i c y  Statement. 
The RWM i s  a backup t o  opera to r  s e l e c t i o n  o f  r o d  sequences 
d u r i n g  manual ope ra t i on  and i s  a backup t o  t h e  Reference Rod 
P u l l  Sequence d u r i n g  automatic opera t ion .  The system design 
p r o h i b i t s  automatic c o n t r o l  r od  sequencing opera t ions  when 
o n l y  one channel i s  operable (au toma t i ca l l y  swi tches t o  

(cont inued)  

ABWR TS B 3.3-194 Rev. O. Design Control ~ocument/~ier 2 



Cont ro l  Rod B lock  I ns t r umen ta t i on  
B  3.3.5.1 

BASES 

APPLICABLE I. b. Rod Worth Min im izer  (RWM) (cont inued)  
SAFETY ANALYSTS. - . . . - . . . . . . . . - . - - - 
LCO, and manual when one channel i s  inoperab le ) .  The OPERABILITY o f  
APPLICABILITY t h e  RUM depends on t h e  OPERABILITY o f  t h e  i n p u t s  and dev ices  
( Cont inued ) r e q u i r e d  t o  produce a  r od  b l ock .  The r e q u i r e d  i n p u t s  and 

devices a r e  as descr ibed  i n  Reference 3. 

Required Ac t ions  o f  LC0 3.1.3 and LC0 3.1.6 may n e c e s s i t a t e  
bypassing i n d i v i d u a l  c o n t r o l  rods t o  a1 low con t inued  
ope ra t i on  w i t h  inoperab le  c o n t r o l  rods  o r  t o  a l l o w  
c o r r e c t i o n  o f  a  c o n t r o l  r od  p a t t e r n  n o t  i n  compl iance w i t h  
t h e  GWSR. The RUM t h e r e f o r e  p rov ides  t h e  c a p a b i l i t y  t o  
bypass b locks  t o  pe rm i t  t h e  ac t i ons  r e q u i r e d  by t h e  
re fe renced LCOs. 

Compliance w i t h  t h e  GWSR, and t h e r e f o r e  OPERABILITY o f  t h e  
RUM, i s  r e q u i r e d  i n  MODES 1 and 2 w i t h  THERMAL POWER below 
[ lo%]  RTP. The LPSP A l lowab le  Value must be [ lo%] RTP o r  
above t o  ensure r e q u i r e d  o p e r a b i l i t y  o f  t h e  RUM below [ lo%] 
RTP. When THERMAL POWER i s  above [ l o%]  RTP t h e r e  i s  no 
p o s s i b l e  c o n t r o l  r o d  c o n f i g u r a t i o n  t h a t  r e s u l t s  i n  a  c o n t r o l  
r o d  wor th  t h a t  cou ld  exceed t h e  f u e l  damage 1  i m i t  f o r  t h e  
worst  case RUE. I n  MODES 3  and 4, a l l  c o n t r o l  rods  a re  
r e q u i r e d  t o  be i n s e r t e d  i n  t h e  core.  I n  MODE 5, 
r e s t r i c t i o n s  on c o n t r o l  r o d  w i thdrawa ls  i n  core  c e l l s  
c o n t a i n i n g  f u e l  assembl i e s  p rov ides  s u f f i c i e n t  Shutdown 
Margin (SDM) t o  assure t h a t  t he  r e a c t o r  i s  s u b c r i t i c a l  and 
t h e  consequences o f  a  RWE are w i t h i n  1  i m i t s .  

2. Reactor Mode Swi tch -Shutdown P o s i t i o n  

Dur ing  MODES 3  and 4, and du r i ng  MODE 5 when t h e  r e a c t o r  
mode sw i t ch  i s  r equ i r ed  t o  be i n  t h e  shutdown p o s i t i o n ,  t h e  
core  i s  assumed t o  be s u b c r i t i c a l ;  t he re fo re ,  no p o s i t i v e  
r e a c t i v i t y  i n s e r t i o n  events are analyzed. The Reactor Mode 
Swi tch - Shutdown P o s i t i o n  c o n t r o l  r od  wi thdrawal  b l o c k  
ensures t h a t  t h e  r e a c t o r  remains s u b c r i t i c a l  by b l o c k i n g  
c o n t r o l  r o d  wi thdrawal ,  thereby  p rese rv i ng  t h e  assumptions 
o f  t h e  s a f e t y  ana l ys i s .  

The Reactor Mode Switch-Shutdown P o s i t i o n  Func t ion  
s a t i s f i e s  C r i t e r i o n  3  o f  t h e  NRC P o l i c y  Statement. 

Three channels a re  r e q u i r e d  t o  be OPERABLE t o  ensure t h a t  no 
s i n g l e  channel f a i l u r e  w i l l  p rec lude  a  r od  b l o c k  when 

(cont inued)  
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APPLICABLE 2. Reactor Mode Swi tch - Shutdown P o s i t i o n  (cont inued)  
SAFETY ANALYSIS, 
LCO, and requ i red .  No A l lowab le  Value i s  a p p l i c a b l e  f o r  t h i s  
APPLICABILITY Funct ion s ince  t h e  channels are mechanical ly  ac tua ted  based 
( Continued ) s o l e l y  on r e a c t o r  mode sw i t ch  p o s i t i o n .  

Dur ing  shutdown c o n d i t i o n s  (MODE 3, 4, o r  5) no p o s i t i v e  
r e a c t i v i t y  i n s e r t i o n  events are analyzed because c o n t r o l  r o d  
wi thdrawal  b l ocks  a re  p rov ided  t o  p revent  c r i t i c a l i t y .  
Therefore, when t h e  r e a c t o r  mode sw i t ch  i s  i n  t h e  shutdown 
p o s i t i o n ,  t h e  c o n t r o l  r od  wi thdrawal  b l ock  i s  r e q u i r e d  t o  be 
OPERABLE. Dur ing  MODE 5, w i t h  t h e  r e a c t o r  mode sw i t ch  i n  
t h e  r e f u e l i n g  p o s i t i o n  and t h e  RCIS GANG/SINGLE sw i t ch  i n  
t h e  SINGLE p o s i t i o n ,  t h e  one-rod-out  i n t e r l o c k  (LC0 3.9.2) 
p rov ides  t h e  requ i red  c o n t r o l  r o d  wi thdrawal  b locks .  

ACTIONS A . l  and A.2 

When e i t h e r  ATLM becomes inoperab le  a  r o d  b lock  i s  i ssued 
and automat ic  RCIS ac t i ons  p r o h i b i t e d  by f o r c i n g  t h e  RCIS t o  
be i n  t h e  manual mode. Automatic ope ra t i on  can be r e s t o r e d  
o n l y  by r e s t o r i n g  ATLM opera t ion .  Manual c o n t r o l  o f  r o d  
wi thdrawal  ( i n  e i t h e r  RCIS manual o r  semi-automatic mode) 
may proceed i f  t h e  inoperab le  ATLM i s  p laced i n  bypass. The 
[72] hour Completion Time f o r  Ac t i on  A . l  i s  based on t h e  
h i g h  r e l i a b i l i t y  o f  t h e  ATLM Funct ion and prov ides  
s u f f i c i e n t  t ime t o  e f f e c t  r e p a i r s .  

A1 t e r n a t e l  y,  p l a n t  maneuvering may con t inue  i f  ope ra t i on  
w i t h i n  thermal l i m i t s  i s  v e r i f i e d  by o t h e r  s u i t a b l e  means as 
descr ibed  above. 

0.1 and 8.2 

I f  bo th  ATLMs become inoperab le  then t h e r e  may be 
i n s u f f i c i e n t  p r o t e c t i o n  f rom erroneous r o d  wi thdrawals.  
Therefore,  a l l  c o n t r o l  r o d  w i thdrawa ls  a re  p r o h i b i t e d  by 
i n s e r t i n g  a  r o d  b l o c k  (Ac t i on  6.1).  Ac t i on  8.2 r e q u i r e s  
con f i rma t i on  t h a t  t h e  r o d  b lock  i s  i n  e f f e c t  by a t tempt ing  a  
r o d  movement o r  a  r o d  gang movement. 

(cont inued)  
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ACTIONS 
( Continued ) 

Ll 

When e i t h e r  RUM becomes inoperable a r o d  b lock  i s  issued and 
automatic RCIS ac t i ons  p r o h i b i t e d  by f o r c i n g  t h e  RCIS t o  be 
i n  t h e  manual mode. Automatic opera t ion  can be res to red  o n l y  
by r e s t o r i n g  RUM opera t ion .  Manual c o n t r o l  r o d  wi thdrawal  
may proceed ( i n  t h e  RCIS manual o r  semi-automatic mode) i f  
the  inoperable RUM i s  placed i n  bypass. The [72]  hour 
Completion Time i s  based on t h e  h i g h  r e l i a b i l i t y  o f  t he  RUM 
Funct ion and provides s u f f i c i e n t  t ime t o  e f f e c t  r e p a i r s .  The 
RUM i s  considered t o  remain OPERABLE when i n d i v i d u a l  c o n t r o l  
rods are  bypassed as requ i red  by LC0 3.1.3 o r  LC0 3.1.6. 

I f  both  RWMs become inoperable then t h e r e  may be no 
p r o t e c t i o n  from erroneous rod  wi thdrawals.  Therefore, a l l  
c o n t r o l  r o d  wi thdrawals a re  p r o h i b i t e d  u n t i l  bo th  RWMs are  
res to red  t o  OPERABLE s ta tus .  Rod wi thdrawals a re  a l s o  
p r o h i b i t e d  i f  Required Ac t i on  C i s  n o t  implemented w i t h i n  
t h e  s p e c i f i e d  Completion Time t o  l i m i t  t he  amount o f  t ime  
opera t ions  are  permi t ted  t o  cont inue w i t h  one RUM 
inoperable.  

E . l  and E . 2  

I f  t h e r e  a re  f a i l u r e s  i n  o f  t he  Reactor Mode Switch-Shutdown 
P o s i t i o n  Funct ion t he  p l a n t  must be p laced i n  a c o n d i t i o n  
where t h e  LC0 does n o t  apply. Th is  i s  accomplished by 
suspending a1 1 c o n t r o l  r od  withdrawal immediate1 y (Ac t i on  
E . l ) ,  and i n i t i a t i n g  t o  f u l l y  i n s e r t i n g  a l l  i n s e r t a b l e  
c o n t r o l  rods i n  core  c e l l s  con ta in ing  one o r  more f u e l  
assemblies (Ac t i on  E.2). Th is  w i l l  ensure t h a t  t h e  core  i s  
s u b c r i t i c a l ,  w i t h  adequate SDM ensured by LC0 3.1.1, 
"SHUTDOWN MARGIN (SOM)." Contro l  rods i n  core  c e l l s  
con ta in ing  no f u e l  assemblies do n o t  a f f e c t  t h e  r e a c t i v i t y  
o f  t he  core and are  t h e r e f o r e  no t  requ i red  t o  be i nse r ted .  
Ac t i on  must cont inue u n t i l  a l l  i n s e r t a b l e  c o n t r o l  rods i n  
core  c e l l s  con ta in ing  one o r  more f u e l  assemblies a re  f u l l y  
i nse r ted .  

(cont inued) 
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SURVEILLANCE As noted a t  t h e  beginning o f  t h e  SR, t h e  SRs f o r  each 
REQUIREMENTS Cont ro l  Rod B lock  i ns t rumen ta t i on  Func t ion  a re  found i n  t h e  

SR column o f  Table 3.3.5.1-1. 

SR 3.3.5.1.1 and SR 3.3.5.1.2 

The CHANNEL FUNCTIONAL TESTS f o r  t h e  ATLM and RWM a r e  
performed us ing  s imulated da ta  t h a t  emulates an a c t i o n  
ou t s i de  o f  pe rm iss ib l e  rod  w i thdrawa ls  and v e r i f y i n g  t h a t  a  
r o d  b l o c k  ou tpu t  occurs. I f  t h e  r o d  b locks  do n o t  occur  
w i t h i n  t h e  s p e c i f i e d  a l l owab le  va lues , t h e  p l a n t  s p e c i f i c  
s e t p o i n t  methodology may be rev ised ,  as appropr ia te ,  i f  t h e  
h i s t o r y  and a l l  o t h e r  p e r t i n e n t  i n f o r m a t i o n  i n d i c a t e  a  need 
f o r  t h e  r e v i s i o n .  The s e t p o i n t  s h a l l  be l e f t  s e t  cons i s ten t  
w i t h  t h e  assumptions o f  t h e  c u r r e n t  p l a n t  s p e c i f i c  s e t p o i n t  
methodology. As noted, t h e  SRs are  n o t  r e q u i r e d  t o  be 
performed u n t i l  1 hour a f t e r  s p e c i f i e d  c o n d i t i o n s  a r e  met 
(e.g., a f t e r  any c o n t r o l  r od  i s  withdrawn i n  MODE 2) .  Th is  
a l l ows  e n t r y  i n t o  t h e  app rop r i a te  c o n d i t i o n s  needed t o  
per form t h e  requ i red  SRs. 

The [92] day f requencies a re  based on t h e  s p e c i f i e d  h igh  
r e 1  i a b i l  i t y  and l ow  d r i f t  o f  t h e  devices t h a t  a r e  used t o  
implement t h e  RWM and ATLM. I n  Add i t ion ,  t h e  s e l f  t e s t  
f ea tu res  p rov ide  conf idence t h a t  most f a i l u r e s  t h a t  occur  
between su rve i l l ances  w i l l  be a u t o m a t i c a l l y  detected.  These 
fea tu res ,  coupled w i t h  t h e  use o f  2/2 l o g i c  be fo re  r o d  
wi thdrawal  i s  permi t ted ,  p rov ides  conf idence t h a t  t h e  
frequency i s  adequate. 

SR 3.3.5.1.3 and SR 3.3.5.1.4 

The LPSP i s  t h e  p o i n t  where t he  t r a n s i t i o n  i s  made between 
t h e  ATLM and RWM f unc t i ons .  The A l lowab le  Value f o r  t h e  
LPSP i s  i n  t h e  range o f  [lo]% t o  [30]% RTP. The e f f e c t i v e  
s e t p o i n t  o f  t h e  LPSP must be p e r i o d i c a l l y  conf i rmed.  

The 18 month frequency i s  based on t h e  ABWR expected 
r e f u e l i n g  i n t e r v a l  and t h e  need t o  per form these 
Su rve i l  1  ance under t h e  cond i t i ons  t h a t  app ly  d u r i n g  a  p l a n t  
outage. 

(cont inued)  
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SURVEILLANCE SR 3.3.5.1.3 and SR 3.3.5.1.4 (cont inued)  
REOUIREMENTS 
( con t inued ) Since t h e  LPSP f u n c t i o n  i s  s p e c i f i e d  t o  be very  r e 1  i a b l e  and 

t h e  s e t p o i n t  i s  n o t  suscep t i b l e  t o  d r i f t ,  a  s u r v e i l l a n c e  
i n t e r v a l  equal t o  t h e  s p e c i f i e d  i n t e r v a l  i s  adequate. 

The CHANNEL FUNCTIONAL TEST f o r  t h e  Reactor Mode Swi tch-  
Shutdown P o s i t i o n  Func t ion  i s  performed by a t t emp t i ng  t o  
wi thdraw any c o n t r o l  r o d  w i t h  t h e  r e a c t o r  mode sw i t ch  i n  t h e  
shutdown p o s i t i o n  and v e r i f y i n g  a  c o n t r o l  r o d  b l o c k  occurs. 
The Reactor Mode Switch-Refuel i n g  P o s i t i o n  Func t ion  may be 
t e s t e d  by a t tempt ing  t o  withdraw c o n t r o l  rods  o t h e r  than  t h e  
rods  under t e s t  w h i l e  t h e  scram t e s t  i s  a c t i v e .  

As noted i n  t h e  SR, t h e  Su rve i l l ance  i s  n o t  r e q u i r e d  t o  be 
performed u n t i l  1 hour a f t e r  one hour a f t e r  t h e  c o n d i t i o n  o f  
a p p l i c a b i l i t y  occurs, s ince  t e s t i n g  o f  t h e  f u n c t i o n s  i n  any 
o t h e r  c o n d i t i o n  would r e q u i r e  l i f t i n g  leads  and i n s t a l l i n g  
jumpers. Th is  a l lows e n t r y  i n t o  t h e  modes and o t h e r  
c o n d i t i o n s  o f  a p p l i c a b i l i t y  i f  t h e  s p e c i f i e d  Frequency i s  
n o t  met pe r  SR 3.0.2. 

The 18 month frequency i s  based on t h e  ABWR expected 
r e f u e l i n g  i n t e r v a l  and t h e  need t o  per form t h i s  S u r v e i l l a n c e  
under t h e  c o n d i t i o n s  t h a t  apply  d u r i n g  a  p l a n t  outage. The 
s p e c i f i e d  h igh  r e l i a b i l i t y  o f  t h e  devices used i n  t h e  RCIS 
p rov ide  conf idence t h a t  t h e  s p e c i f i e d  frequency i s  adequate. 

The process computer c a l c u l a t i o n s  t h a t  p rov ide  s e t p o i n t s  t o  
t h e  ATLM uses va r i ous  measured process parameters. A CHANNEL 
CHECK on t h e  parameters i s  performed every [24 ]  hours. These 
parameters are: 

a. FMCRD c o o l i n g  water  f low,  
b. Feedwater f low,  
c .  Feedwater temperature, 
d. R e c i r c u l a t i o n  f low,  
e. RPV pressure, 
f. CUWflow, 
g. APRM, and 
h. Selected LPRMs. 

(cont inued)  
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Cont ro l  Rod B lock  I ns t rumen ta t i on  
B  3.3.5.1 

BASES 

SURVEILLANCE SR 3.3.5.1.6 (cont inued)  
REOUIREMENTS 
( Continued ) Performance o f  t h e  CHANNEL CHECK prov ides  con f idence t h a t  a  

gross f a i l u r e  o f  a  dev ice  i n  a  channel has n o t  occurred.  A  
CHANNEL CHECK i s  a  comparison o f  t h e  parameter i n d i c a t e d  i n  
one channel t o  a  s i m i l a r  ~ a r a m e t e r  i n  a  d i f f e r e n t  channel. 
It i s  based on t h e  assumption t h a t  channels m o n i t o r i n g  t h e  
same parameter should read approx imate ly  t h e  same value. 
S i g n i f i c a n t  d e v i a t i o n s  between t h e  channels c o u l d  be an 
i n d i c a t i o n  o f  excessive ins t rument  d r i f t  on one o f  t h e  
channels o r  o t h e r  channel f a u l t s .  

Agreement c r i t e r i a  a re  determined by t h e  p l a n t  s t a f f  based 
on a  combinat ion o f  t h e  channel ins t rument  and parameter 
i n d i c a t i o n  u n c e r t a i n t i e s .  

The s p e c i f i e d  h i g h  r e 1  i a b i l  i t y  o f  each channel p rov ides  
conf idence t h a t  a  channel f a i l u r e  w i l l  be r a r e .  The CHANNEL 
CHECK supplements l e s s  formal ,  b u t  more f requent ,  checks o f  
channels d u r i n g  normal ope ra t i ona l  use o f  t h e  d i s p l a y s  
associated w i t h  t h e  channels r e q u i r e d  by t h e  LCO. 

SR 3.3 .5 .1 .7  

LC0 3 .1 .3  and LC0 3.1 .6  may r e q u i r e d  i n d i v i d u a l  c o n t r o l  rods  
t o  be bypassed i n  RAPI t o  a l l o w  i n s e r t i o n  o f  an inoperab le  
c o n t r o l  r o d  o r  c o r r e c t i o n  o f  a  c o n t r o l  r od  p a t t e r n  n o t  i n  
compliance w i t h  GWSR. With t h e  c o n t r o l  rods bypassed i n  t h e  
RAPI Subsystem, t h e  RWM w i l l  n o t  c o n t r o l  t h e  movement o f  
these bypassed c o n t r o l  rods.  To ensure t h e  p roper  bypassing 
and movement o f  those a f f e c t e d  c o n t r o l  rods, a  second 
1  icensed opera to r  o r  o t h e r  qua1 i f i e d  member o f  t h e  t e c h n i c a l  
s t a f f  must v e r i f y  t h e  bypassing and movement o f  these 
c o n t r o l  rods.  Compliance w i t h  t h i s  SR a l l ows  t h e  RWM t o  be 
OPERABLE w i t h  these c o n t r o l  rods bypassed. 

REFERENCES 1. DCD T i e r  2,  Sect ion  15.4.1, "Rod Withdrawal E r r o r  - 
Low Power." 

2. DCD T i e r  2, Sect ion  15.4.2,  "Rod Withdrawal E r ro r . "  

3 .  DCD T i e r  2,  Sect ion  7.7 .1 .2 ,  "Rod Cont ro l  and 
I n fo rma t i on  System - I ns t rumen ta t i on  and Contro ls . "  
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PAM Ins t rumen ta t i on  
B  3.3.6.1 

B  3.3 INSTRUMENTATION 

B 3.3.6.1 Post Accident  Mon i t o r i ng  (PAM) I ns t rumen ta t i on  

BASES 

BACKGROUND The pr imary  purpose o f  t h e  PAM ins t rumen ta t i on  i s  t o  d i s p l a y  
p l a n t  v a r i a b l e s  t h a t  p rov ide  i n f o r m a t i o n  r e q u i r e d  by  t h e  
c o n t r o l  room opera to rs  du r i ng  acc iden t  s i t u a t i o n s .  Th i s  
i n f o r m a t i o n  p rov ides  t h e  necessary suppor t  f o r  t h e  opera to r  
t o  t ake  t h e  manual ac t i ons  f o r  which no automat ic  c o n t r o l  i s  
p rov ided  and t h a t  a re  r e q u i r e d  f o r  s a f e t y  systems t o  
accomplish t h e i r  s a f e t y  f u n c t i o n s  f o r  Design Bas is  Events. 
The ins t ruments  t h a t  mon i to r  these v a r i a b l e s  a re  designated 
as Type A, Category I, and non-Type A, Category I i n  
accordance w i t h  Regulatory Guide 1.97 (Ref.  1 ) .  

The OPERABILITY o f  t h e  Post Accident  Mon i t o r i ng  
I ns t rumen ta t i on  ensures t h a t  t h e r e  i s  s u f f i c i e n t  i n f o r m a t i o n  
a v a i l a b l e  on se lec ted  p l a n t  parameters t o  mon i t o r  and assess 
p l a n t  s t a t u s  and behavior  f o l l o w i n g  an acc ident .  Th is  
c a p a b i l i t y  i s  cons i s ten t  w i t h  t h e  recommendations o f  
Reference 1. 

APPLICABLE The PAM ins t rumen ta t i on  LC0 ensures t h e  OPERABILITY o f  
SAFETY ANALYSIS Regulatory Guide 1.97, Type A, v a r i a b l e s  so t h a t  t h e  c o n t r o l  

room ope ra t i ng  s t a f f  can: 

Perform t h e  d iagnos is  s p e c i f i e d  i n  t h e  Emergency 
Operat ing Procedures (EOP). These v a r i a b l e s  a re  
r e s t r i c t e d  t o  preplanned ac t i ons  f o r  t h e  p r imary  
success pa th  o f  Design Basis  Accidents (DBAs) 
(e.g., l o s s  o f  coo lan t  acc iden t  (LOCA)); and 

Take t h e  spec i f i ed ,  preplanned, manual ly c o n t r o l l e d  
ac t i ons  f o r  which no automat ic  c o n t r o l  i s  prov ided,  
which are r e q u i r e d  f o r  s a f e t y  systems t o  accomplish 
t h e i r  s a f e t y  f u n c t i o n .  

The PAM ins t rumen ta t i on  LC0 a l s o  ensures OPERABILITY o f  
Category I, non-Type A, va r i ab les .  Th i s  ensures t h e  c o n t r o l  
room ope ra t i ng  s t a f f  can: 

Determine whether systems impor tan t  t o  s a f e t y  a re  
per fo rming  t h e i r  in tended func t i ons ;  

(cont inued)  
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BASES 

APPLICABLE Determine t h e  p o t e n t i a l  f o r  causing a g ross  breach o f  
SAFETY ANALYSIS t h e  b a r r i e r s  t o  r a d i o a c t i v i t y  re lease ;  
( Continued ) 

Determine whether a gross breach o f  a  b a r r i e r  has 
occurred; and 

I n i t i a t e  a c t i o n  necessary t o  p r o t e c t  t h e  p u b l i c  and t o  
o b t a i n  an es t imate  o f  t h e  magnitude o f  any impending 
t h r e a t .  

The p l a n t  s p e c i f i c  Regulatory Guide 1.97 a n a l y s i s  (Ref. 2) 
documents t h e  process t h a t  i d e n t i f i e d  Type A and Category I, 
non-Type A, va r i ab les .  

PAM ins t rumen ta t i on  t h a t  meets t h e  d e f i n i t i o n  o f  Type A i n  
Regulatory Guide 1.97 s a t i s f i e s  C r i t e r i o n  3 o f  t h e  NRC 
P o l i c y  Statement. Category I, non-Type A, i ns t rumen ta t i on  
i s  r e t a i n e d  i n  t h e  Technical  S p e c i f i c a t i o n s  (TS) because i t  
i s  in tended t o  a s s i s t  opera to rs  i n  m in im iz i ng  t h e  
consequences o f  acc idents.  Therefore,  these Category I, 
non-Type A, v a r i a b l e s  are impor tan t  f o r  reduc ing  p u b l i c  
r i s k .  

LC0 LC0 3.3.6.1 r e q u i r e s  t h e  OPERABLE Func t ions  and channels as 
i n d i c a t e d  i n  Table 3.3.6.1-1. A l l  Funct ions,  except  f o r  PCIV 
p o s i t i o n ,  have a t  l e a s t  two channels t o  ensure no s i n g l e  
f a i l u r e  prevents t h e  opera to rs  from be ing  presented w i t h  t h e  
in fo rmat ion  necessary t o  determine t h e  s t a t u s  o f  t h e  u n i t  
and t o  b r i n g  t h e  u n i t  t o ,  and ma in ta in  i t  i n ,  a  sa fe  
c o n d i t i o n  f o l l o w i n g  an acc iden t .  Furthermore, m u l t i p l e  
channels pe rm i t  per fo rming  CHANNEL CHECKS d u r i n g  t h e  pos t  
acc iden t  phase t o  con f i rm  t h e  v a l i d i t y  o f  d i sp layed  
i n fo rma t i on .  

For t h e  PCIV's, t h e  impor tan t  i n f o r m a t i o n  i s  t h e  s t a t u s  o f  
t h e  p r imary  containment pene t ra t i ons .  The LC0 f o r  PCIV 
p o s i t i o n  descr ibes  t h e  requirements and prov ides  t h e  bas i s  
f o r  PCIV p o s i t i o n  i n d i c a t i o n .  I f  a normal ly  a c t i v e  PCIV i s  
known t o  be c losed and deac t i va ted ,  p o s i t i o n  i n d i c a t i o n  i s  
n o t  needed t o  determine s ta tus .  Therefore,  t h e  p o s i t i o n  
i n d i c a t i o n  f o r  va lves i n  t h i s  s t a t e  i s  n o t  r e q u i r e d  t o  be 
OPERABLE. 

(cont inued)  
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LC0 L i s t e d  below i s  a d i scuss ion  o f  each o f  t h e  s p e c i f i e d  
( Continued ) ins t rument  Funct ions l i s t e d  i n  Table 3.3.6.1-1. Data f o r  

most o f  t h e  d i s p l a y  Funct ions are t r a n s m i t t e d  t o  t h e  
opera to r  d i s p l a y s  v i a  t h e  f o u r  d i v i s i o n s  o f  t h e  Essen t i a l  
M u l t i p l e x e r  System (EMS). Except ions a r e  noted i n  t h e  
f o l l o w i n g  d iscuss ions  f o r  each Funct ion.  

1. Reactor Steam Dome Pressure 

Reactor steam dome pressure i s  a Category I v a r i a b l e  
p rov ided  t o  suppor t  mon i t o r i ng  o f  Reactor Coolant  System 
(RCS) i n t e g r i t y  and t o  v e r i f y  ope ra t i on  o f  t h e  Emergency 
Core Coo l ing  Systems (ECCS). Four independent wide range 
pressure t r a n s m i t t e r s  mon i to r  pressure.  Wide range d i s p l a y s  
a re  t h e  p r imary  i n d i c a t i o n  used by t h e  opera to r  d u r i n g  an 
acc ident .  Therefore, t h e  PAM S p e c i f i c a t i o n  dea ls  
s p e c i f i c a l l y  w i t h  t h i s  p o r t i o n  o f  t h e  ins t rument  channel. 

2. and 3. Reactor Vessel Water Level -Wide Ranae. Fuel Zone 

Reactor vessel water  l e v e l  i s  a Category I v a r i a b l e  p rov ided  
t o  suppor t  mon i t o r i ng  o f  core  c o o l i n g  and t o  v e r i f y  
ope ra t i on  o f  t h e  ECCS. The wide range and f u e l  zone water  
l e v e l  channels p rov ide  t h e  PAM Reactor Vessel Water Level 
Funct ion.  The f o u r  wide range water  l e v e l  channels cover  
t h e  range f rom t h e  near t o p  o f  t h e  f u e l  t o  t h e  steam l i n e s  
and two f u e l  zone channels cover  t h e  range f rom below t h e  
core  suppor t  p l a t e  t o  t h e  t o p  o f  t h e  steam separa to r  shroud. 
The d i s p l a y  c o n t r o l l e r  uses these channels t o  c r e a t e  a 
cont inuous d i s p l a y  o f  r e a c t o r  water  l e v e l .  These d i s p l a y s  
a re  t h e  p r imary  i n d i c a t i o n  used by t h e  ope ra to r  d u r i n g  an 
acc iden t .  Therefore, t h e  PAM S p e c i f i c a t i o n  dea ls  
s p e c i f i c a l l y  w i t h  t h i s  p o r t i o n  o f  t h e  ins t rument  channel. 

E i t h e r  t h e  hardwired o r  mu l t i p l exed  d i s p l a y s  o f  t h i s  
Func t ion  may be used t o  s a t i s f y  t he  LCO. 

4. S u ~ ~ r e s s i o n  Pool Water Level 

Suppression pool  water  l e v e l  i s  a Category I v a r i a b l e  
p rov ided  t o  d e t e c t  a breach i n  t h e  r e a c t o r  coo lan t  pressure 
boundary (RCPB). Th is  v a r i a b l e  i s  a l s o  used t o  v e r i f y  and 

(cont inued)  
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LC0 4. S u ~ o r e s s i o n  Pool Water L e v e l  (cont inued)  
( Continued ) 

p rov ide  l ong  term s u r v e i l l a n c e  o f  ECCS func t i on .  The wide 
range suppression pool  water  l e v e l  measurement p rov ides  t h e  
opera to r  w i t h  s u f f i c i e n t  i n fo rma t i on  t o  assess t h e  s t a t u s  o f  
t h e  RCPB and t o  assess t h e  s t a t u s  o f  t h e  water  supply  t o  t h e  
ECCS. The wide range water l e v e l  i n d i c a t o r s  mon i to r  t h e  
suppression pool  l e v e l  f rom t h e  bottom o f  t h e  ECCS suc t i on  
l i n e s  t o  f i v e  f e e t  above t h e  normal suppression pool  l e v e l .  
Four wide range suppression pool  water  l e v e l  s i g n a l s  a re  
t r a n s m i t t e d  f rom separate d i f f e r e n t i a l  pressure 
t r a n s m i t t e r s .  Suppression pool water  l e v e l  I s  con t i nuous l y  
d i sp layed  i n  t h e  c o n t r o l  room. These d i s p l a y s  a re  t h e  
p r imary  i n d i c a t i o n  used by t h e  opera to r  d u r i n g  an acc ident .  
Therefore, t h e  PAM S p e c i f i c a t i o n  dea ls  s p e c i f i c a l l y  w i t h  
t h i s  p o r t i o n  o f  t h e  inst rument  channel. 

5.a. Drvwel l  Pressure, 5.b. Wide Ranae Containment Pressure 

Drywel l  pressure i s  a Category I v a r i a b l e  p rov ided  t o  d e t e c t  
breach o f  t h e  RCPB and t o  v e r i f y  ECCS func t i ons  t h a t  opera te  
t o  ma in ta i n  RCS i n t e g r i t y .  Requirements f o r  mon i t o r i ng  o f  
d r ywe l l  pressure a re  s p e c i f i e d  f o r  bo th  narrow range and 
wide range. The narrow range mon i t o r i ng  requi rement  i s  
s a t i s f i e d  i n  t h e  e x i s t i n g  essen t i a l  s a f e t y  system designs by 
t h e  f o u r  d i v i s i o n s  o f  d r ywe l l  pressure inst ruments which 
p rov ide  i npu ts  t o  t h e  i n i t i a t i o n  o f  t h e  Reactor P r o t e c t i o n  
System (UPS) and t h e  Emergency Core Cool ing Systems (ECCS). 

The requi rement  f o r  unambiguous wide range d r y w e l l  p ressure  
mon i t o r i ng  are s a t i s f i e d  w i t h  two channels o f  
i ns t rumen ta t i on  and i n t e g r a t i o n  w i t h  t h e  wetwel l  pressure 
ins t rumenta t ion .  Given t h e  ex is tence  o f  (1) t h e  normal 
pressure suppression vent  pa th  between t h e  d rywe l l  and 
wetwel l  and (2 )  t h e  wetwel l  t o  d r ywe l l  vacuum breakers, t h e  
long- te rm pressure w i t h i n  t h e  d rywe l l  and wetwel l  w i l l  be 
approx imate ly  t h e  same. Drywel l  pressure s i g n a l s  a re  
t r a n s m i t t e d  from separate pressure t r a n s m i t t e r s .  Drywel l  
pressure i s  con t inuous ly  d i sp layed  i n  t h e  main c o n t r o l  room. 
These d i sp lays  a re  t h e  pr imary i n d i c a t i o n  used by t h e  
opera to r  d u r i n g  an acc ident .  Therefore, t h e  PAM 
S p e c i f i c a t i o n  dea ls  s p e c i f i c a l l y  w i t h  t h i s  p o r t i o n  o f  t h e  
inst rument  channel. 

(cont inued)  
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LC0 5.a. Drvwe l l  Pressure, 5. b. Wide Ranqe Containment Pressure 
( Cont inued ) (cont inued)  

E i t h e r  t h e  hardwired o r  m u l t i p l e x e d  d i s p l a y s  may be used t o  
s a t i s f y  t h e  LCO. 

6. and 7. Drvwel l /Wetwel l  Area Rad ia t i on  (Hiah R a n a  

Drywe l l  and wetwe l l  r a d i a t i o n  measurements and d i s p l a y s  a re  
p rov ided  t o  mon i t o r  f o r  t h e  p o t e n t i a l  o f  s i g n i f i c a n t  
r a d i a t i o n  re leases  and t o  p rov i de  re l ease  assessment f o r  use 
by opera to rs  i n  de te rmin ing  t h e  need t o  invoke s i t e  
emergency p lans.  Two separate d i v i s i o n s  o f  i ns t r umen ta t i on  
a re  p rov ided  w i t h  bo th  d r y w e l l  and wetwel l  mon i t o r  channels 
i n  each d i v i s i o n .  Orywel l  and wetwe l l  r a d i a t i o n  a r e  
con t i nuous l y  d i sp l ayed  i n  t he  main c o n t r o l  room. These 
d i s p l a y s  a re  t h e  p r imary  i n d i c a t i o n  used by t h e  ope ra to r  
d u r i n g  an acc iden t .  Therefore,  t h e  PAM S p e c i f i c a t i o n  dea l s  
s p e c i f i c a l l y  w i t h  t h i s  p o r t i o n  o f  t h e  ins t rument  channel.  

8. Pr imarv Containment I s o l a t i o n  Valve (PCIV) P o s i t i o n  

PCIV p o s i t i o n  i s  p rov ided  f o r  v e r i f i c a t i o n  o f  containment 
i n t e g r i t y .  I n  t h e  case o f  PCIV p o s i t i o n ,  t h e  impor tan t  
i n f o r m a t i o n  i s  t h e  i s o l a t i o n  s t a t u s  o f  t h e  containment 
pene t ra t i on .  

The LC0 requ i r es  two channels o f  PCIV p o s i t i o n  s t a t u s  p e r  
p e n e t r a t i o n  t o  be OPERABLE f o r  pene t ra t i on  f l o w  paths w i t h  
two a c t i v e  va lves.  For  containment pene t ra t i ons  w i t h  o n l y  
one a c t i v e  PCIV w i t h  c o n t r o l  room i n d i c a t i o n ,  no te  (a) 
r e q u i r e s  a  s i n g l e  channel o f  va l ve  p o s i t i o n  i n d i c a t i o n  t o  be 
OPERABLE. Th i s  i s  s u f f i c i e n t  t o  p rov i de  i n d i c a t i o n s  o f  t h e  
i s o l a t i o n  s t a t u s  o f  each i s o l a t a b l e  p e n e t r a t i o n  v i a  
i n d i c a t e d  s t a t u s  o f  t h e  a c t i v e  va lves and, where app l i cab le ,  
p r i o r  knowledge o f  pass ive  va l ve  o r  system boundary s ta tus .  

I f  a  p e n e t r a t i o n  f l o w  pa th  i s  i s o l a t e d  by a t  l e a s t  one 
c losed  and de -ac t i va ted  automat ic  valve, c losed  manual 
valve, b l i n d  f lange ,  o r  check va l ve  w i t h  f l o w  th rough t h e  
va l ve  secured, p o s i t i o n  i n d i c a t i o n  f o r  t h e  PCIV(s) i n  t h e  
associated pene t ra t i on  f l o w  pa th  i s  n o t  needed t o  determine 
s ta tus .  Therefore, pe r  f oo tno te  (b)  i n  Table 3.3.6.1-1, t h e  

(cont inued)  
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LC0 8. Pr imarv Containment I s o l a t i o n  Valve IPCIV) P o s i t i o n  
( Continued ) (cont inued)  

p o s i t i o n  i n d i c a t i o n  f o r  va lves i n  an i s o l a t e d  p e n e t r a t i o n  i s  
n o t  r e q u i r e d  t o  be OPERABLE. 

I n d i c a t i o n  o f  t h e  complet ion o f  t h e  containment i s o l a t i o n  
f u n c t i o n  i s  p rov ided  by va l ve  c losed/not  c losed i n d i c a t i o n s  
f o r  i n d i v i d u a l  va lves  on s a f e t y  re1  a ted  d i s p l a y s .  
Annunciators a re  p rov ided  t o  a l e r t  t h e  ope ra to r  t o  any l i n e s  
t h a t  may n o t  be i s o l a t e d .  

C For t h i s  p l a n t ,  t h e  PCIV p o s i t i o n  PAM ins t rumen ta t i on  
c o n s i s t s  o f  t h e  f o l l o w i n g :  1 
9. and 10. Wide Ranae Neutron F lux  

Wide range neut ron  f l u x  i s  a  Category I v a r i a b l e  p rov ided  t o  
v e r i f y  r e a c t o r  shutdown. The d i s p l a y  c o n t r o l l e r  uses da ta  
f rom f o u r  APRM channels and f o u r  SRNM channels t o  p rov ide  a  
d i s p l a y  o f  neu t ron  f l u x  on t h e  main c o n t r o l  room panel w i t h  
a  range o f  10% t o  125% RTP. These d i s p l a y s  a re  t h e  p r imary  
i n d i c a t i o n  used by t h e  ope ra to r  du r i ng  an acc iden t .  
Therefore,  t h e  PAM S p e c i f i c a t i o n  dea ls  s p e c i f i c a l l y  w i t h  
t h i s  p o r t i o n  o f  t h e  inst rument  channel.  

11, and 12. Containment A t m o s ~ h e r i  c  Moni to rs -Drvwe l  1  and 
Wetwell Hvdroaen and Oxvaen Anal vzer  

Drywe l l  and wetwel l  hydrogen and oxygen ana lyzers  a re  
Category I instruments p rov ided  t o  d e t e c t  h i g h  hydrogen o r  
oxygen concen t ra t i on  c o n d i t i o n s  t h a t  represent  a  p o t e n t i a l  
f o r  containment breach. These parameters a re  a l s o  impor tan t  
i n  v e r i f y i n g  t h e  adequacy o f  m i t i g a t i n g  ac t i ons .  There a re  
two d i v i s i o n s  i n  t h e  Containment Atmospheric Mon i t o r i ng  
System analyzers w i t h  one channel o f  H, mon i to r i ng  and one 
channel o f  0, mon i to r i ng  pe r  d i v i s i o n .  Samples o f  e i t h e r  t h e  
d r y w e l l  o r  wetwel l  a r e  drawn i n t o  t h e  ana lyzers  based on t h e  
p o s i t i o n  o f  a  s e l e c t o r  sw i t ch  i n  t h e  main c o n t r o l  room. 
D isp lays  and alarms are  p rov ided  i n  t h e  main c o n t r o l  room. 
These d i s p l a y s  a re  t h e  p r imary  i n d i c a t i o n  used by t h e  
opera to r  d u r i n g  an acc iden t .  Therefore,  t h e  PAM 
S p e c i f i c a t i o n  dea ls  s p e c i f i c a l l y  w i t h  t h i s  p o r t i o n  o f  t h e  
ins t rument  channel. 

(cont inued)  
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LC0 
( Continued ) 13. Containment Water Level, 

Containment Water Level d i sp lays  a re  Category I instruments 
p rov ided  f o r  e a r l y  d e t e c t i o n  o f  smal l  l eaks  i n  t h e  
containment and as an a l t e r n a t e  t o  d r ywe l l  pressure and 
d rywe l l  r a d i a t i o n  Funct ions.  There a re  two channels o f  
Containment Water Level w i t h  d i s p l a y s  and alarms prov ided  i n  
t h e  main c o n t r o l  room. These d i s p l a y s  a re  t h e  p r imary  
i n d i c a t i o n  used by t h e  opera to r  d u r i n g  an acc iden t .  
Therefore, t h e  PAM S p e c i f i c a t i o n  dea ls  s p e c i f i c a l l y  w i t h  
t h i s  p o r t i o n  o f  t h e  inst rument  channel. 

14. Suooression Pool Water Temoerature 

Suppression Pool Water Temperature i s  a Category I v a r i a b l e  
p rov ided  t o  d e t e c t  a c o n d i t i o n  t h a t  cou ld  p o t e n t i a l l y  l e a d  
t o  containment breach, and t o  v e r i f y  t h e  e f f ec t i veness  o f  
ECCS a c t i o n s  taken t o  p revent  containment breach. The 
suppression pool water temperature i ns t rumen ta t i on  a l l ows  
opera to rs  t o  d e t e c t  t rends  i n  suppression pool  water  
temperature i n  s u f f i c i e n t  t ime t o  take  a c t i o n  f o r  
suppression pool temperature c o n t r o l .  There a re  two 
r e q u i r e d  d i v i s i o n s  o f  suppression pool  temperature 
mon i t o r i ng  w i t h  a d i s p l a y  channel i n  each d i v i s i o n .  

There a re  m u l t i p l e  temperature sensors i n  each d i v i s i o n .  The 
temperature sensors i n  each d i v i s i o n  a re  s p a t i a l l y  
d i s t r i b u t e d  a t  s p e c i f i e d  c i r c u m f e r e n t i a l  p o s i t i o n s  and 
severa l  e l eva t i ons  a t  each p o s i t i o n  t o  p rov ide  an i n d i c a t i o n  
o f  t h e  average pool  temperature. The temperature sensors a re  
a l s o  l oca ted  t o  mon i to r  each re1  i e f  va lve  d ischarge  
l o c a t i o n .  The i n d i v i d u a l  sensors and b u l k  average 
temperature may be se lec ted  f o r  d i s p l a y  i n  t h e  c o n t r o l  room. 
These d i sp lays  a re  t h e  pr imary i n d i c a t i o n  used by t h e  
opera to r  d u r i n g  an acc iden t .  Therefore, t h e  PAM 
S p e c i f i c a t i o n  dea ls  s p e c i f i c a l l y  w i t h  t h i s  p o r t i o n  o f  t h e  
inst rument  channels. 

15. Drvwel l  Atmomhere Temoerature 

Drywel l  atmosphere temperature i s  a Category I v a r i a b l e  
p rov ided  t o  v e r i f y  RCS and containment i n t e g r i t y  and t o  
v e r i f y  t h e  e f f ec t i veness  o f  ac t i ons  taken t o  remove energy 

(cont inued)  
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LC0 15. Drvwe l l  A tmos~here  Tem~era tu re  (cont inued)  
( Continued ) 

f rom t h e  containment. There are two d i v i s i o n s  o f  d r y w e l l  
temperature mon i t o r i ng  w i t h  a d i s p l a y  channel i n  each 
d i v i s i o n .  Temperature sensors a re  d i s t r i b u t e d  throughout  t h e  
d r y w e l l  t o  p rov ide  conf idence t h a t  t h e r e  i s  an adequate 
rep resen ta t i on  o f  t h e  s t a t e  o f  t h e  d r y w e l l .  Cont ro l  room 
d i s p l a y s  o f  t h e  temperatures a re  t h e  p r imary  i n d i c a t i o n  used 
by t h e  ope ra to r  d u r i n g  an acc iden t .  Therefore, t h e  PAM 
S p e c i f i c a t i o n  dea ls  s p e c i f i c a l l y  w i t h  t h i s  p o r t i o n  o f  t h e  
ins t rument  channel.  

16. Main Steam L i n e  Rad ia t i on  

Main steam l i n e  r a d i a t i o n  i s  a  Category I v a r i a b l e  p rov ided  
t o  mon i to r  f u e l  i n t e g r i t y .  Rad ia t ion  i n  t h e  main steam l i n e  
tunne l  - which i s  measured by t h e  process r a d i a t i o n  
mon i t o r i ng  system - i s  an i n d i c a t o r  o f  coo lan t  r a d i a t i o n .  
There a re  f o u r  d i v i s i o n s  o f  main steam tunne l  r a d i a t i o n  
mon i t o r i ng  w i t h  a  c o n t r o l  room d i s p l a y  channel f rom each 
d i v i s i o n .  These d i s p l a y s  are t h e  p r imary  i n d i c a t i o n  used by  
t h e  opera to r  d u r i n g  an acc iden t .  Therefore,  t h e  PAM 
S p e c i f i c a t i o n  dea ls  s p e c i f i c a l l y  w i t h  t h i s  p o r t i o n  o f  t h e  
ins t rument  channel. 

APPLICABILITY The PAM ins t rumen ta t i on  LC0 i s  a p p l i c a b l e  i n  MODES 1 and 2. 
These v a r i a b l e s  a re  re1  ated t o  t h e  d iagnos is  and preplanned 
ac t i ons  requ i red  t o  m i t i g a t e  DBAs. The a p p l i c a b l e  DBAs are  
assumed t o  occur i n  MODES 1 and 2 .  I n  MODES 3, 4, and 5, 
p l a n t  cond i t i ons  a re  such t h a t  t h e  l i k e l i h o o d  o f  an event 
t h a t  would r e q u i r e  PAM ins t rumen ta t i on  i s  ext remely low; 
t he re fo re ,  PAM ins t rumen ta t i on  i s  no t  r e q u i r e d  t o  be 
OPERABLE i n  these MODES. 

ACTIONS Note 1 has been added t o  t h e  ACTIONS t o  exc lude t h e  MODE 
change r e s t r i c t i o n  o f  LC0 3.0.4. Th i s  except ion  a l lows 
e n t r y  i n t o  t h e  app l i cab le  MODE w h i l e  r e l y i n g  on t h e  Ac t ions  
even though t h e  Ac t ions  may e v e n t u a l l y  r e q u i r e  p l a n t  
shutdown. Th is  except ion  i s  acceptable due t o  t h e  pass ive  
f u n c t i o n  o f  t h e  inst ruments,  t h e  ope ra to r ' s  a b i l i t y  t o  
diagnose an acc iden t  us ing  a l t e r n a t e  ins t ruments  and 

(cont inued)  
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ACTIONS methods, and the low probability of an event requiring these 
( Continued ) instruments. 

A Note has also been provided to modify the ACTIONS related 
to PAM instrumentation channels. Section 1.3, Completion 
Times, specifies that once a Condition has been entered, 
subsequent trains, subsystems, components, or variables 
expressed in the Condition, discovered to be inoperable or 
not within limits, will not result in separate entry into 
the Condition. Section 1.3 also specifies that Required 
Actions of the Condition continue to apply for each 
additional failure, with Completion Times based on initial 
entry into the Condition. However, the Required Actions for 
inoperable PAM instrumentation channels provide appropriate 
compensatory measures for separate inoperable functions. As 
such, a Note has been provided that allows separate 
Condition entry for each inoperable PAM Function. 

When a function has one required channel that is inoperable, 
the required inoperable channel must be restored to OPERABLE 
status within 30 days. The Completion Time is based on the 
specified high re1 iabil ity of the remaining devices for 
monitoring the parameter and takes into account the low 
probability of an event requiring PAM instrumentation during 
this interval. 

If the required actions and associated completion time of 
condition A is not met, this Required Action specifies 
requirements to submit a report to the NRC that identifies 
alternate method of monitoring used, discusses the results 
of the root cause evaluation of the inoperability and 
identifies proposed restorative actions. This Action and 
the Completion Time of 14 days are appropriate in lieu of a 
shutdown requirement since alternative Actions are 
identified before loss of functional capability, and given 
the low likelihood of plant conditions that would require 
information provided by this instrumentation. 

(continued) 
- -  
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( Continued ) 

As noted i n  t h e  LC0 t h i s  a c t i o n  does n o t  apply t o  Funct ions 
11 & 12, (hydrogen/oxygen moni tors) ,  which are  addressed i n  
Cond i t ion  D. When a Funct ion has two r e q u i r e d  channels t h a t  
a re  INOPERABLE then one channel must be r e s t o r e d  t o  OPERABLE 
s t a t u s  w i t h i n  7 days. The Completion Time o f  7 days i s  
based on the  r e l a t i v e l y  low p r o b a b i l i t y  o f  an event 
r e q u i r i n g  PAM instrument  opera t ion  and t h e  a v a i l a b i l i t y  o f  
a l t e r n a t e  means t o  ob ta in  t he  requ i red  in fo rmat ion .  
Continuous opera t ion  w i t h  two requ i red  channels inoperab le  
i n  a Funct ion i s  n o t  acceptable because t h e  a l t e r n a t e  
i n d i c a t i o n s  may n o t  f u l l y  meet a1 1 performance qua1 i f i c a t i o n  
requirements app l i ed  t o  t he  PAM ins t rumenta t ion .  Therefore, 
r e q u i r i n g  r e s t o r a t i o n  o f  one inoperable channel o f  t h e  
Funct ion l i m i t s  t he  r i s k  t h a t  t he  PAM Funct ion w i l l  be i n  a 
degraded c o n d i t i o n  should an acc ident  occur. 

M u l t i p l e  e n t r y  i n t o  t he  c o n d i t i o n  t a b l e  causes Cond i t ion  A 
t o  be invoked on complet ion o f  Ac t i on  C . l  so app rop r i a te  
a d d i t i o n a l  a c t i o n  i s  taken. 

When two hydrogen/oxygen mon i to r  d i s p l a y  channels a re  
inoperable,  a t  l e a s t  one channel must be r e s t o r e d  t o  
OPERABLE s ta tus  w i t h i n  72 hours. The 72 hour Completion 
Time i s  reasonable, based on the  backup c a p a b i l i t y  o f  t h e  
Post Accident Sampling System t o  mon i to r  t h e  hydrogen 
concent ra t ion  f o r  eva lua t i on  o f  core damage and t o  p rov ide  
i n fo rma t i on  f o r  operator  dec is ions .  Also, i t  i s  u n l i k e l y  
t h a t  a LOCA t h a t  would cause core damage would occur du r i ng  
t h i s  t ime.  

Th i s  Required Ac t i on  d i r e c t s  e n t r y  i n t o  t h e  app rop r i a te  
Cond i t ion  referenced i n  Table 3.3.6.1-1. The app l i cab le  
Cond i t ion  referenced i n  t he  Table i s  Func t ion  dependent. I f  
t h e  requ i red  Act ions and associated Completion Times f o r  
Condi t ions C, o r  D a re  n o t  met f o r  a Funct ion then 
Cond i t ion  E i s  entered f o r  t h a t  f u n c t i o n  and Table 3.3.6.1-1 
used t o  t r a n s f e r  t o  t h e  appropr ia te  subsequent Cond i t ion .  

(cont inued) 

ABWR TS B 3.3-210 Rev. 0. Design Control ~ocument/~ier 2 



PAM Ins t rumen ta t i on  
B  3.3.6.1 

BASES 

ACTIONS Ezl -- 

( Continued ) 
For  t h e  PAM Funct ions i n  Table 3.3.6.1-1.  i f  anv Reauired 
Ac t i on  and assoc ia ted  Completion Time o f . ~ o n d i t i o n  c o r  D i s  
n o t  met, t h e  p l a n t  must be p laced i n  a  MODE i n  which t h e  LC0 
does n o t  apply. Th is  i s  done by p l a c i n g  t h e  p l a n t  i n  a t  
l e a s t  MODE 3 w i t h i n  12 hours. 

The a1 lowed Completion Times are  reasonable, based on 
ope ra t i ng  experience, t o  reach t h e  r e q u i r e d  p l a n t  c o n d i t i o n  
f rom f u l l  power cond i t i ons  i n  an o r d e r l y  manner and w i t hou t  
cha l l eng ing  p l a n t  systems. 

Since a l t e r n a t e  means o f  mon i t o r i ng  t h e  parameters t o  which 
t h i s  Cond i t i on  app l i es  have been developed and tes ted ,  t h e  
Required Ac t i on  i s  t o  submit a  r e p o r t  t o  t h e  NRC ins tead  o f  
r e q u i r i n g  a  p l a n t  shut  down. These a l t e r n a t e  means may be 
t e m p o r a r i l y  i n s t a l l e d  i f  t h e  normal PAM channel cannot be 
r e s t o r e d  t o  OPERABLE s t a t u s  w i t h i n  t h e  a l l o t t e d  t ime.  The 
r e p o r t  p rov ided  t o  t h e  NRC should d iscuss  t h e  a l t e r n a t e  
means used, descr ibe  t h e  degree t o  which t h e  a l t e r n a t e  means 
a r e  equ i va len t  t o  t h e  i n s t a l l e d  PAM channels, j u s t i f y  t h e  
areas i n  which they  a re  no t  equ i va len t ,  and p rov ide  a  
schedule f o r  r e s t o r i n g  t h e  normal PAM channels. 

SURVEILLANCE The f o l l o w i n g  SRs apply  t o  each PAM ins t rumen ta t i on  Func t ion  
REQUIREMENTS i n  Table 3.3 .6 .1 -1 ,  except SR 3 .3 .6 .1 .1  does n o t  app ly  t o  

Func t ion  8. 

Performance o f  a  CHANNEL CHECK once every  [31] days ensures 
t h a t  a  gross i ns t rumen ta t i on  f a i l u r e  has n o t  occurred. A  
CHANNEL CHECK i s  a  comparison o f  t h e  parameter i n d i c a t e d  on 
one i ns t rumen ta t i on  channel t o  a  s i m i l a r  parameter on o t h e r  
i ns t rumen ta t i on  channels. I t  i s  based on t h e  assumption 
t h a t  independent d i s p l a y s  o f  t h e  same parameter should read 
approx imate ly  t h e  same value.  S i g n i f i c a n t  d e v i a t i o n s  
between d i s p l a y s  cou ld  be an i n d i c a t i o n  o f  excessive 
inst rument  d r i f t  o r  o t h e r  f a u l t s  i n  one o f  t h e  channels. A  

(cont inued)  
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SURVEILLANCE SR 3.3.6.1.1 (cont inued)  
REQUlREMENTS 
( Continued ) CHANNEL CHECK w i l l  de tec t  gross channel f a i l u r e ;  thus, i t  i s  

key t o  v e r i f y i n g  t h e  i ns t rumen ta t i on  con t inues  t o  operate 
p r o p e r l y  between each CHANNEL CALIBRATION. 

Agreement c r i t e r i a  a re  determined by t h e  p l a n t  s t a f f  based 
on a combinat ion o f  t h e  channel ins t rument  u n c e r t a i n t i e s ,  
i n c l u d i n g  i s o l a t i o n ,  i n d i c a t i o n ,  and r e a d a b i l i t y .  I f  a 
channel i s  ou t s i de  t h e  match c r i t e r i a ,  i t  may be an 
i n d i c a t i o n  t h a t  t h e  sensor o r  t h e  s i g n a l  p rocess ing  
equipment has d r i f t e d  ou t s i de  i t s  l i m i t .  Performance o f  t h e  
CHANNEL CHECK prov ides  conf idence t h a t  undetected o u t r i g h t  
channel f a i l u r e  i s  l i m i t e d  t o  [31] days. 

The h igh  r e l i a b i l i t y  o f  t h e  devices used t o  implement t h e  
PAM f u n c t i o n s  p rov ides  conf idence t h a t  f a i l u r e  o f  more than  

' one channel o f  a  g i ven  f u n c t i o n  i n  any [31] day i n t e r v a l  i s  
r a re .  The CHANNEL CHECK supplements l e s s  formal ,  b u t  more 
f requent ,  checks o f  channels d u r i n g  normal ope ra t i ona l  use 
o f  those d i s p l a y s  associated w i t h  t h e  r e q u i r e d  channels o f  
t h i s  LCO. 

SR 3.3.6.1.2 

CHANNEL CALIBRATION i s  a complete check o f  t h e  ins t rument  
l oop  i n c l u d i n g  t h e  sensor. The t e s t  v e r i f i e s  t h a t  t h e  
d i s p l a y  r e f l e c t s  t h e  measured parameter w i t h  t h e  necessary 
range and accuracy. C a l i b r a t i o n  o f  Func t ion  8 c o n s i s t s  o f  
assur ing  t h a t  t h e  d i s p l a y s  w i l l  respond t o  changes i n  t h e  
s t a t e  o f  t h e  valves.  

As noted, neu t ron  de tec to rs  are excluded f rom SENSOR CHANNEL 
CALIBRATION because o f  t h e  d i f f i c u l t y  o f  s i m u l a t i n g  a 
meaningful  s i gna l .  Changes i n  neu t ron  d e t e c t o r  s e n s i t i v i t y  
a re  compensated f o r  by per fo rming  t h e  7 day c a l o r i m e t r i c  
c a l i b r a t i o n  and t h e  1000 MW.d/t LPRM c a l i b r a t i o n  s p e c i f i e d  
i n  LC0 3.3.1.1, "SSLC Sensor Ins t rumenta t ion . "  

The 18 month frequency i s  based on t h e  ABWR expected 
r e f u e l i n g  i n t e r v a l  and t h e  need t o  per form t h i s  S u r v e i l l a n c e  
under t h e  cond i t i ons  t h a t  apply  du r i ng  a p l a n t  outage. The 
Frequency i s  adequate based on t h e  low d r i f t  o f  t h e  devices 
used t o  implement t h e  Funct ions covered by t h i s  LCO. Note 
t h a t  c a l i b r a t i o n  o f  these channels over laps  o r  i s  
encompassed by c a l i b r a t i o n s  requ i red  by o t h e r  LCOs t h a t  

(cont inued)  
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SURVEILLANCE SR 3.3 .6 .1 .2  (continued) 
REOUIREMENTS 
( continued ) address some of the same components required by the PAM 

displays. 

REFERENCES 1. Regulatory Guide 1.97, "Instrumentation for 
Light-Water Cooled Nuclear Power Plants to Assess 
Plant and Environs Conditions During and Following an 
Accident, " [Date]. 

2. DCD Tier 2, Section 7.5 
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Remote Shutdown System 
B  3.3.6.2 

B 3.3 INSTRUMENTATION 

B  3.3.6.2 Remote Shutdown System 

BASES 

BACKGROUND The Remote Shutdown System prov ides  t h e  c o n t r o l  room 
opera to r  w i t h  s u f f i c i e n t  i ns t rumen ta t i on  and c o n t r o l s  t o  
p lace  and ma in ta in  t h e  p l a n t  i n  a  sa fe  shutdown c o n d i t i o n  
f rom a  l o c a t i o n  o t h e r  than  t h e  c o n t r o l  room. Th i s  c a p a b i l i t y  
i s  necessary t o  p r o t e c t  aga ins t  t h e  p o s s i b i l i t y  o f  t h e  
c o n t r o l  room becoming inaccess ib le .  A  sa fe  shutdown 
c o n d i t i o n  i s  de f i ned  as MODE 3. With t h e  l a n t  i n  MODE 3, r: t h e  High Pressure Core Flooder  System, t e  s a f e t y / r e l i e f  
valves, and t h e  Residual Heat Removal System Shutdown 
Coo l ing  and Suppression Pool Coo l ing  Modes can be used t o  
remove core  decay heat  and meet a l l  s a f e t y  requirements. 
A d d i t i o n a l  systems a s s i s t i n g  i n  t h e  remote shutdown 
c a p a b i l i t y  are p o r t i o n s  o f  t h e  Nuclear  B o i l e r  System, t h e  
Reactor B u i l d i n g  Coo l ing  Water System, t h e  Reactor B u i l d i n g  
Serv ice  Water System, t h e  E l e c t r i c a l  Power D i s t r i b u t i o n  
System, and t h e  F lammabi l i t y  Cont ro l  System. The l o n g  te rm 
supply  o f  water  f o r  t h e  HPCF and t h e  a b i l i t y  t o  operate 
shutdown c o o l i n g  f rom ou ts i de  t h e  c o n t r o l  room a l l o w  
extended ope ra t i on  i n  MODE 3. 

I n  t h e  event t h a t  t h e  c o n t r o l  room becomes inaccess ib le ,  t h e  
opera to rs  can e s t a b l i s h  c o n t r o l  a t  e i t h e r  o f  two remote 
shutdown panels  ( D i v i s i o n  I and D i v i s i o n  11) and p lace  and 
ma in ta in  t h e  p l a n t  i n  MODE 3. The two panels have a  
d i f f e r e n t  complement o f  c o n t r o l s  and i n d i c a t i o n s ,  b u t  e i t h e r  
panel may be used t o  achieve and m a i n t a i n  MODE 3. The main 
d i f f e r e n c e  between t h e  two panels i s  t h a t  one o f  them uses 
HPCF and one SRV t o  r e g u l a t e  pressure and p rov ide  t h e  decay 
heat  removal and i nven to ry  make up. The o t h e r  panel uses 3 
SRVs, t h e  LPFL, and t h e  shutdown c o o l i n g  mode o f  an RHR 
system t o  p rov ide  t h i s  c a p a b i l i t y .  

The pos tu la ted  cond i t i ons  assumed t o  e x i s t  when t h e  Main 
Cont ro l  Room becomes i naccess ib l e  are 1) t h e  p l a n t  i s  
ope ra t i ng  i n i t i a l l y  a t  o r  l e s s  than design power and 2) t h e  
p l a n t  i s  n o t  exper ienc ing  any t r a n s i e n t  o r  acc iden t  
s i t u a t i o n s .  Therefore, complete c o n t r o l  o f  engineered 
safeguard f e a t u r e  systems f rom ou ts i de  t h e  main c o n t r o l  room 
i s  n o t  r equ i red .  

Even though t h e  l o s s  o f  o f f s i t e  power i s  considered 
u n l i k e l y ,  t h e  remote shutdown panels a re  powered f rom Class 
1E power system buses I and I1 so t h a t  backup AC power would 

(cont inued)  
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Remote Shutdown System 
B 3.3.6.2 

BASES 

BACKGROUND be a u t o m a t i c a l l y  supp l ied  by t h e  p l a n t  d i e s e l  generator .  
( Continued ) Manual c o n t r o l s  o f  t h e  d i e s e l  genera to r  a re  a l s o  a v a i l a b l e  

l o c a l l y .  

A1 1  p l a n t  personnel a re  assumed t o  have evacuated t h e  main 
c o n t r o l  room and t h e  main c o n t r o l  room cont inues  t o  be 
i naccess ib l e  f o r  severa l  hours.  The i n i t i a l  event  t h a t  
causes t h e  main c o n t r o l  room t o  become i naccess ib l e  assumes 
t h e  r e a c t o r  ope ra to r  can manual ly scram t h e  r e a c t o r  be fo re  
l e a v i n g  t h e  main c o n t r o l  room. I f  t h i s  i s  n o t  poss ib le ,  t h e  
c a p a b i l i t y  o f  a  backup means t o  achieve r e a c t o r  r e a c t i v i t y  
shutdown i s  ava i l ab le .  

The f unc t i ons  needed f o r  remote shutdown c o n t r o l  a r e  
t r a n s f e r r e d  t o  t h e  remote shutdown panels  us ing  manual 
swi tches t h a t  d i s a b l e  c o n t r o l  o f  t h e  f u n c t i o n s  f rom t h e  main 
c o n t r o l  room and enable c o n t r o l  f rom t h e  remote shutdown 
panels. Cont ro l  s i g n a l s  a re  i n t e r r u p t e d  by t h e  t r a n s f e r  
dev ices  a t  t h e  hardwired, analog loop .  Sensor s i g n a l s  which 
i n t e r f a c e  w i t h  t h e  remote shutdown system f o r  l o c a l  d i s p l a y  
o f  process v a r i a b l e s  a re  con t i nuous l y  powered and a v a i l  a b l e  
f o r  mon i t o r i ng  a t  a l l  t imes .  Cont ro l  s i g n a l s  f rom t h e  main 
c o n t r o l  room a r e  rou ted  f rom t h e  Remote M u l t i p l e x i n g  U n i t s  
(RMUs) t o  remote shutdown t r a n s f e r  devices,  and t hen  t o  t h e  
i n t e r f a c i n g  system equipment. Ac tua t i on  o f  t h e  t r a n s f e r  
swi tches bypasses t h e  RMUs and connects t h e  c o n t r o l  s i g n a l s  
d i r e c t l y  t o  t h e  remote shutdown panels. 

A l l  necessary power supply  c i r c u i t s  a re  a l s o  t r a n s f e r r e d  t o  
o t h e r  sources. Remote shutdown c o n t r o l  i s  n o t  p o s s i b l e  
w i t h o u t  a c t u a t i o n  o f  t h e  t r a n s f e r  devices.  Opera t ion  o f  t h e  
t r a n s f e r  devices causes an a larm i n  t h e  main c o n t r o l  room. 
The remote shutdown c o n t r o l  panels  a re  l o c a t e d  o u t s i d e  t h e  
main c o n t r o l  room. Access t o  t h e  panels  i s  a d m i n i s t r a t i v e l y  
and p rocedu ra l l y  c o n t r o l l e d .  

The OPERABILITY o f  t h e  Remote Shutdown System c o n t r o l  and 
i ns t rumen ta t i on  Funct ions ensures t h a t  t h e r e  i s  s u f f i c i e n t  
i n f o r m a t i o n  a v a i l a b l e  on se lec ted  p l a n t  parameters t o  p l ace  
and ma in ta in  t h e  p l a n t  i n  MODE 3 should t h e  c o n t r o l  room 
become i naccess ib l e .  

(cont inued)  
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B 3.3.3.2 

BASES 

APPLICABLE The Remote Shutdown System i s  r e q u i r e d  t o  p rov ide  equipment 
SAFETY ANALYSIS a t  appropr ia te  l o c a t i o n s  ou t s i de  t h e  c o n t r o l  room w i t h  a  

design c a p a b i l i t y  t o  prompt ly  shut  down t h e  r e a c t o r  t o  
MODE 3, i n c l u d i n g  t h e  necessary i ns t rumen ta t i on  and c o n t r o l s  
t o  ma in ta i n  t h e  p l a n t  i n  a  sa fe  c o n d i t i o n  i n  MODE 3. 

The c r i t e r i a  govern ing t h e  design and t h e  s p e c i f i c  system 
requi rements o f  t h e  Remote Shutdown System are  l o c a t e d  i n  
10 CFR 50, Appendix A, GDC 19 (Ref. 1). 

The Remote Shutdown System i s  considered an impor tan t  
c o n t r i b u t o r  t o  reducing t h e  r i s k  o f  acc idents;  as such, i t  
has been r e t a i n e d  i n  t h e  Technical S p e c i f i c a t i o n s  (TS) as 
i n d i c a t e d  i n  t h e  NRC P o l i c y  Statement. 

LC0 The Remote Shutdown System LC0 prov ides  t h e  requi rements f o r  
t h e  OPERABILITY o f  t h e  i ns t rumen ta t i on  and c o n t r o l s  
necessary t o  p lace  and ma in ta in  t h e  p l a n t  i n  MODE 3 f rom a  
l o c a t i o n  o the r  than t h e  c o n t r o l  room. The r e q u i r e d  
i ns t rumen ta t i on  and c o n t r o l s  a re  l i s t e d  i n  Table 3.3.6.2-1 
i n  t h e  accompanying LCO. The Funct ions w i t h  two r e q u i r e d  
channels have one on each RSS panel w h i l e  those w i t h  one 
r e q u i r e d  channel a re  o n l y  p rov ided  on one o f  t h e  RSS panels. 

The con t ro l s ,  ins t rumenta t ion ,  and t r a n s f e r  swi tches a re  
those r e q u i r e d  f o r :  

Reactor pressure vessel (RPV) pressure c o n t r o l  ; 

Oecay heat  removal; 

RPV i nven to ry  c o n t r o l ;  

P lan t  Mon i to r ing ;  and 

Safe ty  support systems f o r  t h e  above f unc t i ons ,  
i n c l u d i n g  s e r v i c e  water,  component c o o l i n g  water, and 
ons i  t e  power, i n c l u d i n g  t h e  d i e s e l  generators.  

A  Remote Shutdown System panel i s  OPERABLE i f  a l l  inst rument  
and c o n t r o l s  on t h e  panel a re  OPERABLE. I n  some cases, 
t h e  requ i red  i n fo rma t i on  o r  c o n t r o l  c a p a b i l i t y  i s  a v a i l a b l e  
f rom severa l  a l t e r n a t e  sources. I n  these cases, t h e  Remote 
Shutdown panel i s  OPERABLE as l ong  as one o f  t h e  a l t e r n a t e  

(cont inued)  
- 
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BASES 

LC0 i n fo rma t i on  o r  c o n t r o l  sources f o r  each Func t ion  i s  
( Continued ) OPERABLE. 

The Remote Shutdown System inst ruments and c o n t r o l  c i r c u i t s  
covered by t h i s  LC0 do n o t  need t o  be energ ized t o  be 
considered OPERABLE. Th i s  LC0 i s  in tended t o  ensure t h a t  
t h e  inst ruments and c o n t r o l  c i r c u i t s  w i l l  be OPERABLE i f  
p l a n t  cond i t i ons  r e q u i r e  t h a t  t h e  Remote Shutdown System be 
p laced i n  opera t ion .  

1. Reactor Steam Dome Pressure. 

Reactor steam dome pressure i s  an i n d i c a t i o n  o f  Reactor 
Coolant System (RCS) i n t e g r i t y  and i s  a necessary parameter 
f o r  ach iev ing  and ma in ta in i ng  t h e  r e a c t o r  i n  MODE 3 .  A 
r e a c t o r  pressure i n d i c a t i o n  i s  p rov ided  on bo th  o f  t h e  RSS 
panels. Both channels are requ i red  t o  be OPERABLE t o  p rov ide  
redundant c a p a b i l i t y  t o  achieve MODE 3  f rom bo th  RSS panels. 

2. 3 ,  and 4 .  HPCF B Flow/Controls/Discharse Pressure. 

The HPCF system can be used t o  p rov ide  vessel i nven to ry  make 
up and decay heat  removal w h i l e  b r i n g i n g  t h e  p l a n t  t o  MODE 
3 .  The HPCF, i n  con junc t i on  w i t h  o t h e r  inst ruments and 
c o n t r o l s  on t h e  d i v i s i o n  I 1  RSS panel,  i s  s u f f i c i e n t  t o  
achieve and ma in ta in  MODE 3 f rom t h e  D i v i s i o n  I 1  panel.  The 
HPCF f low and pressure i n d i c a t i o n s  p rov ide  mon i t o r i ng  o f  
HPCF opera t ion .  The c o n t r o l s  p rov ided  a re  as g i ven  i n  
re fe rence  2. One channel o f  each Func t ion  i s  r e q u i r e d  t o  be 
OPERABLE t o  p rov ide  redundant c a p a b i l i t y  t o  achieve MODE 3  
f rom bo th  RSS panels. 

5 throuqh 11.  RHR A, B Contro l  & I n d i c a t i o n .  

The RHR system can be used t o  p rov ide  vessel i nven to ry  make 
up, decay heat removal, and suppression pool  c o o l i n g  w h i l e  
b r i n g i n g  t h e  p l a n t  t o  MODE 3. The RHR, i n  con junc t i on  w i t h  
o the r  inst ruments and c o n t r o l s  on t h e  RSS panels, i s  
s u f f i c i e n t  t o  achieve and ma in ta in  MODE 3  f rom e i t h e r  panel.  
The RHR f l o w  i n d i c a t i o n s  p rov ide  mon i t o r i ng  o f  RHR ope ra t i on  
and t h e  heat exchanger mon i to rs  p rov ide  i n d i c a t i o n  o f  decay 
heat removal. The RHR c o n t r o l s  and mon i to rs  a re  adequate t o  
p lace  i t  i n  t h e  shutdown coo l i ng  mode. The c o n t r o l s  p rov ided  
are  as g iven  i n  re fe rence  3 .  Two channels o f  each RHR 
Funct ion (RHR A on t h e  d i v i s i o n  I panel and RHR B on t h e  

(cont inued)  
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BASES 

LC0 5 throuah 11. RHR A. B Cont ro l  & I nd i ca t i on ,  (cont inued)  
( Continued ) 

d i v i s i o n  I 1  panel)  a re  r e q u i r e d  t o  be OPERABLE t o  p rov ide  
redundant c a p a b i l i t y  t o  achieve MODE 3 f rom bo th  RSS panels. 

12. and 13. RPV Wide Ranae/Narrow Ranae Water Level, 

Reactor vessel water  l e v e l  i s  p rov ided  t o  suppor t  mon i t o r i ng  
o f  co re  coo l i ng ,  t o  v e r i f y  ope ra t i on  o f  t h e  make up pumps, 
and i s  needed f o r  s a t i s f a c t o r y  ope ra to r  c o n t r o l  o f  t h e  make 
up pumps. The wide range water  l e v e l  channels cover  t h e  
range f rom t h e  near  t o p  o f  t h e  f u e l  t o  near  t h e  t o p  o f  t h e  
steam separators.  The narrow range prov ides  i n d i c a t i o n  f rom 
near  t h e  bottom o f  t h e  separators t o  above t h e  steam l i n e s .  
RPV l e v e l  i s  a necessary parameter f o r  ach iev ing  and 
ma in ta in i ng  t h e  r e a c t o r  i n  MODE 3. One channel o f  each range 
i s  p rov ided  on each o f  t h e  RSS panels.  Both channels a re  
requ i red  t o  be OPERABLE t o  p rov ide  redundant c a p a b i l i t y  t o  
achieve MODE 3 f rom bo th  RSS panels. 

14,  15, and 16. Reactor B u i l d i n a  Cool ina Water 
F low/Contro ls  & Reactor B u i l d i n q  Serv ice  Water Controls,  

These parameters and c o n t r o l s  are r e q u i r e d  t o  mon i t o r  and 
c o n t r o l  t h e  water  supply  f o r  c o o l i n g  t h e  equipment needed t o  
achieve MODE 3 and t o  p rov ide  containment heat  removal. The 
Reactor B u i l d i n g  Cool ing Water c o n t r o l s  p rov ided  are  as 
g iven  i n  re fe rence  4 and t h e  Reactor B u i l d i n g  Serv ice  Water 
c o n t r o l s  p rov ided  are  as g i ven  i n  re fe rence  5. One channel 
o f  each Funct ion i s  p rov ided  on each o f  t h e  RSS panels.  Both 
channels o f  each Funct ion a re  requ i red  t o  be OPERABLE t o  
p rov ide  redundant c a p a b i l i t y  t o  achieve MODE 3 f rom bo th  RSS 
panels. 

17. Cool ina Water Flow t o  F lammabi l i t y  Cont ro l  System. 

A c o n t r o l  f o r  t h e  FCS B i n l e t  va lve  i s  p rov ided  on t h e  
d i v i s i o n  I 1  panel on ly .  Th is  c o n t r o l  i s  needed i n  o rde r  f o r  
t h e  opera to r  t o  i s o l a t e  c o o l i n g  water  f l o w  t o  FCS. One 
channel i s  r e q u i r e d  t o  be OPERABLE t o  assure t h a t  MODE 3 can 
be achieved f rom t h e  D i v i s i o n  I 1  RSS panel .  

(cont inued)  
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LC0 18. S u o ~ r e s s i o n  Pool Water Level.  
( Continued ) 

Suppression pool  water  l e v e l  p rov ides  i n f o r m a t i o n  needed t o  
assess t h e  s t a t u s  o f  t h e  RCPB and t o  assess t h e  s t a t u s  o f  
t h e  water  supply  t o  t h e  ECCS. The l e v e l  i n d i c a t o r s  mon i t o r  
t h e  suppression pool l e v e l  from t h e  bot tom o f  t h e  ECCS 
s u c t i o n  l i n e s  t o  f i v e  f e e t  above t h e  normal suppression pool 
l e v e l .  One channel o f  t h i s  Func t ion  i s  p rov ided  on each o f  
t h e  RSS panels.  Both channels a re  r e q u i r e d  t o  be OPERABLE t o  
p rov ide  redundant c a p a b i l i t y  t o  achieve MODE 3 f rom bo th  RSS 
panel s  . 

19. Condensate Storage Pool Level .  

Condensate Storage Level p rov ides  i n f o r m a t i o n  needed t o  
assess t h e  s t a t u s  o f  t h e  water  supply  t o  t h e  HPCF. The 
i n d i c a t i o n  i s  needed i n  o rder  t o  achieve and ma in ta in  MODE 3  
when us ing  HPCF. A channel o f  t h i s  Func t ion  i s  p rov ided  on 
t h e  d i v i s i o n  I 1  RSS panel .  The channel i s  r e q u i r e d  t o  be 
OPERABLE t o  achieve MODE 3  f rom t h e  D i v i s i o n  I 1  RSS panel.  

20. S u o ~ r e s s i o n  Pool Tem~era tu re .  

Suppression Pool Temperature a l lows t h e  ope ra to r  t o  d e t e c t  
t r ends  i n  suppression pool water  temperature i n  s u f f i c i e n t  
t ime t o  take  a c t i o n  t o  p revent  steam quenching v i b r a t i o n s  i n  
t h e  suppression poo l .  Th is  Func t ion  i s  r e q u i r e d  i n  o rde r  t o  
ma in ta i n  MODE 3.  One channel o f  t h i s  Func t ion  i s  p rov ided  on 
each o f  t h e  RSS panels.  Both channels a re  r e q u i r e d  t o  be 
OPERABLE t o  p rov ide  redundant c a p a b i l i t y  t o  ma in ta i n  MODE 3  
f rom bo th  RSS panels. 

21. E l e c t r i c  Power D i s t r i b u t i o n  Con t ro l s .  

These Funct ions a re  p rov ided  so t h e  ope ra to r  can s e l e c t  
var ious  AC power sources f o r  t h e  equipment needed t o  achieve 
and ma in ta in  MODE 3 .  The E l e c t r i c  Power D i s t r i b u t i o n  
Cont ro ls  p rov ided  are  as g iven  i n  re fe rences  6 and 7. One 
channel o f  each Funct ion i s  p rov ided  on each o f  t h e  RSS 
panels. Both channels o f  each Func t ion  a re  r e q u i r e d  t o  be 
OPERABLE t o  p rov ide  redundant c a p a b i l i t y  t o  achieve MODE 3  
f rom bo th  RSS panels.  

(cont inued)  
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LC0 22. D iese l  Generator Svstem I n t e r l o c k  and Mon i to rs .  
( Cont inued ) 

Th i s  Func t ion  i s  p rov ided  t o  p e r m i t  mon i t o r i ng  t h e  s t a t u s  o f  
t h e  emergency DG. These mon i to rs  a re  r e q u i r e d  t o  p e r m i t  t h e  
ope ra to r  t o  manage t h e  e l e c t r i c  power d i s t r i b u t i o n .  The 
i n t e r l o c k  d i s a b l e s  DG s t a r t / s t o p  f rom t h e  c o n t r o l  room t o  
assure t h a t  t h e  event t h a t  made t h e  c o n t r o l  room unava i l ab l e  
w i l l  n o t  d i s r u p t  DG opera t ion .  One channel o f  t h i s  Func t ion  
i s  p rov ided  on each o f  t h e  RSS panels .  Both channels o f  t h e  
Func t ion  a re  r equ i r ed  t o  be OPERABLE t o  p rov i de  redundant 
c a p a b i l i t y  t o  achieve MODE 3 f rom bo th  RSS panels.  

23, SRV Con t ro l s .  

Th i s  Func t ion  i s  p rov i de  t o  pe rm i t  t h e  ope ra to r  t o  per fo rm a 
c o n t r o l l e d  dep ressu r i za t i on  and t o  ma in ta i n  r e a c t o r  p ressure  
w i t h i n  l i m i t s .  Three channels a re  p rov ided  on t h e  d i v i s i o n  I 
RSS panel and one channel i s  p rov ided  on t h e  d i v i s i o n  I 1  
panel.  These channels, i n  con junc t i on  w i t h  o t h e r  c o n t r o l s  
and i n d i c a t i o n s  on t h e  panels,  a re  s u f f i c i e n t  t o  achieve and 
ma in ta i n  MODE 3 f rom e i t h e r  panel.  Three channels on t h e  
d i v i s i o n  I panel and one channel on t h e  d i v i s i o n  I 1  panel 
a re  r e q u i r e d  t o  be OPERABLE t o  p rov i de  redundant c a p a b i l i t y  
t o  achieve MODE 3 f rom bo th  RSS panels.  

APPLICABILITY The Remote Shutdown System LC0 i s  a p p l i c a b l e  i n  MODES 1, 
and 2. Th i s  i s  r equ i r ed  so t h a t  t h e  p l a n t  can be p laced  and 
ma in ta ined  i n  MODE 3 f o r  an extended p e r i o d  o f  t ime  f rom a 
l o c a t i o n  o t h e r  than  t h e  main c o n t r o l  room. 

Th i s  LC0 i s  n o t  a p p l i c a b l e  i n  MODES 3, 4, and 5. I n  these 
MODES, t h e  p l a n t  i s  a l ready  s u b c r i t i c a l  and i n  a c o n d i t i o n  
o f  reduced Reactor Coolant System energy. Under these 
cond i t i ons ,  cons iderab le  t ime  i s  a v a i l  a b l e  t o  r e s t o r e  
necessary ins t rument  c o n t r o l  Funct ions i f  main c o n t r o l  room 
ins t ruments  o r  c o n t r o l  becomes unava i lab le .  Consequently, 
t h e  TS does n o t  r e q u i r e  OPERABILITY i n  MODES 3, 4, and 5. 

ACTIONS A Note i s  i nc l uded  t h a t  excludes t h e  MODE change r e s t r i c t i o n  
o f  LC0 3.0.4. Th i s  excep t ion  a l l ows  e n t r y  i n t o  an 
a p p l i c a b l e  MODE w h i l e  r e l y i n g  on t h e  ACTIONS even though t h e  

(cont inued)  
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ACTIONS ACTIONS may even tua l l y  r e q u i r e  a p l a n t  shutdown. Th i s  
( Cont inued ) excep t ion  i s  acceptable due t o  t h e  l ow  p r o b a b i l i t y  o f  an 

event r e q u i r i n g  t h i s  system. 

Note 2 has been p rov ided  t o  mod i fy  t h e  ACTIONS r e l a t e d  t o  
Remote Shutdown System Funct ions.  Sec t ion  1.3, Complet ion 
Times, s p e c i f i e s  t h a t  once a Cond i t i on  has been entered,  
subsequent t r a i n s ,  subsystems, components, o r  v a r i a b l e s  
expressed i n  t h e  Condi t ion,  d iscovered  t o  be i nope rab le  o r  
n o t  w i t h i n  l i m i t s ,  w i l l  n o t  r e s u l t  i n  separate e n t r y  i n t o  
t h e  Cond i t ion .  Sec t ion  1.3 a l s o  s p e c i f i e s  t h a t  Required 
Ac t ions  o f  t h e  Cond i t i on  con t inue  t o  apply  f o r  each 
a d d i t i o n a l  f a i l u r e ,  w i t h  Completion Times based on i n i t i a l  
e n t r y  i n t o  t h e  Cond i t ion .  However, t h e  Required Ac t ions  f o r  
inoperab le  Remote Shutdown System Funct ions p rov i de  
app rop r i a te  compensatory measures f o r  separate Funct ions.  As 
such, a Note has been p rov ided  t h a t  a l l ows  separate 
Cond i t i on  e n t r y  f o r  each inoperab le  Remote Shutdown System 
Funct ion.  

Cond i t i on  A addresses t h e  s i t u a t i o n  where one o r  more 
r e q u i r e d  Funct ions a re  inoperab le  i n  one o f  t h e  RSS 
d i v i s i o n s .  Th i s  inc ludes  any Func t ion  l i s t e d  i n  
Table 3.3.6.2-1, as w e l l  as t h e  c o n t r o l  and t r a n s f e r  
swi tches.  

The Required Ac t i on  i s  t o  r e s t o r e  t h e  inoperab le  d i v i s i o n  o f  
t h e  Func t ion  t o  OPERABLE s t a t u s  w i t h i n  [go] days. The 
Complet ion Time i s  based on t h e  s p e c i f i e d  h i g h  r e l i a b i l i t y  
o f  t h e  dev ices  used t o  implement t h e  Funct ions and t h e  low 
p r o b a b i l i t y  o f  an event t h a t  would r e q u i r e  evacuat ion o f  t h e  
c o n t r o l  room coupled w i t h  an undetected f a i l u r e  i n  t h e  o t h e r  
RSS d i v i s i o n .  

Cond i t i on  A addresses t h e  s i t u a t i o n  where one o r  more 
r e q u i r e d  Funct ions a re  inoperab le  i n  bo th  o f  t h e  RSS 
d i v i s i o n s .  Th i s  inc ludes  any Func t ion  l i s t e d  i n  
Table 3.3.6.2-1, as we l l  as t h e  c o n t r o l  and t r a n s f e r  
swi tches.  

(cont inued)  
-- - 
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ACTIONS (cont inued)  
( Continued ) 

The Required Ac t i on  i s  t o  r e s t o r e  t h e  Func t ion  (bo th  
d i v i s i o n s ,  i f  app l i cab le )  t o  OPERABLE s t a t u s  w i t h i n  30 days. 
The Complet ion Time i s  based on t h e  l ow  p r o b a b i l i t y  o f  an 
event t h a t  would r e q u i r e  evacuat ion o f  t h e  c o n t r o l  room. 

I f  t h e  Required Ac t i on  and associated Complet ion Time o f  
Cond i t i on  A o r  B are  n o t  met, t h e  p l a n t  must be brought  t o  a 
MODE i n  which t h e  LC0 does n o t  apply. To achieve t h i s  
s ta tus ,  t h e  p l a n t  must be brought  t o  a t  l e a s t  MODE 3 w i t h i n  
12 hours. The a l lowed Completion Time i s  reasonable, based 
on ope ra t i ng  experience, t o  reach t h e  r e q u i r e d  MODE f rom 
f u l l  power cond i t i ons  i n  an o r d e r l y  manner and w i t h o u t  
cha l l eng ing  p l a n t  systems. 

SURVEILLANCE SR 3.3.6.2.1 
REQUIREMENTS 

Performance o f  t h e  CHANNEL CHECK once every 31 days ensures 
t h a t  a gross f a i l u r e  o f  i ns t rumen ta t i on  has n o t  occurred.  A 
CHANNEL CHECK i s  a comparison o f  t h e  parameter i n d i c a t e d  on 
one channel t o  a s i m i l a r  parameter on o t h e r  channels. I t  i s  
based on t h e  assumption t h a t  ins t ruments  mon i t o r i ng  t h e  same 
parameter should read approx imate ly  t h e  same value. 
S i g n i f i c a n t  d e v i a t i o n s  between t h e  ins t ruments  cou ld  be an 
i n d i c a t i o n  o f  excessive inst rument  d r i f t  i n  one o f  them 
d i v i s i o n s  o r  something even more ser ious .  A CHANNEL CHECK 
w i l l  d e t e c t  gross channel o r  d i v i s i o n  f a i l u r e ;  thus, i t  i s  
key t o  v e r i f y i n g  t h e  i ns t rumen ta t i on  con t inues  t o  operate 
p r o p e r l y  between each CHANNEL CALIBRATION. 

Agreement c r i t e r i a  a re  determined by t h e  p l a n t  s t a f f  based 
on a combinat ion o f  t h e  ins t rument  u n c e r t a i n t i e s ,  i n c l u d i n g  
i n d i c a t i o n s .  I f  a channel i s  ou t s i de  t h e  acceptance 
c r i t e r i a ,  i t  may be an i n d i c a t i o n  t h a t  t h e  sensor o r  t h e  
s i gna l  processing equipment has d r i f t e d  ou t s i de  i t s  l i m i t .  
Performance o f  a CHANNEL CHECK prov ides  conf idence t h a t  
undetected o u t r i g h t  channel f a i l u r e  i s  l i m i t e d  t o  31 days. 

The Frequency i s  based upon t h e  h igh  r e l i a b i l i t y  o f  t h e  
devices used t o  implement t h e  Funct ions.  

(cont inued)  
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SURVEILLANCE SR 3.3.6.2.Z 
REQUIREMENTS 
I Continued 1 SR 3.3.6.2.2 v e r i f i e s  each reau i red  Remote Shutdown System 

t r a n s f e r  sw i t ch  and c o n t r o l  c i r c u i t  performs t h e  in tended 
func t i on .  Th i s  v e r i f i c a t i o n  i s  performed f rom t h e  remote 
shutdown panel and l o c a l l y ,  as appropr ia te .  Th i s  w i l l  
ensure t h a t  i f  t h e  c o n t r o l  room becomes inaccess ib le ,  t h e  
p l a n t  can be p laced and mainta ined i n  MODE 3 f rom t h e  remote 
shutdown panel and t h e  l o c a l  c o n t r o l  s t a t i o n s .  

The 18 month frequency i s  based on t h e  ABWR expected 
r e f u e l i n g  i n t e r v a l  and t h e  need t o  per form t h i s  Su rve i l l ance  
under t h e  cond i t i ons  t h a t  apply  du r i ng  a p l a n t  outage. 
Operat ing experience demonstrates t h a t  Remote Shutdown 
System c o n t r o l  d i v i s i o n s  u s u a l l y  pass t h e  Su rve i l l ance  when 
performed a t  t h e  s p e c i f i e d  Frequency. 

A CHANNEL CALIBRATION i s  a complete check o f  t h e  ins t rument  
l oop  and t h e  sensor. The t e s t  v e r i f i e s  t h e  channel responds 
t o  measured parameter w i t h  t h e  necessary range and accuracy. 

The 18 month frequency i s  based on t h e  ABWR expected 
r e f u e l i n g  i n t e r v a l  and t h e  need t o  per fo rm t h i s  Su rve i l l ance  
under t h e  cond i t i ons  t h a t  apply  d u r i n g  a p l a n t  outage. The 
Frequency i s  adequate based on t h e  s p e c i f i e d  low d r i f t  o f  
t h e  devices used t o  implement t h e  Funct ions covered by t h i s  
LCO. Note t h a t  c a l i b r a t i o n  o f  these channels over laps  o r  i s  
encompassed by c a l i b r a t i o n s  r e q u i r e d  by o t h e r  LCOs t h a t  
address some o f  t h e  same components requ i red  by t h e  RSS 
i n d i c a t i o n s .  

REFERENCES 1. 10 CFR 50, Appendix A, GDC 19. 

2. DCD T i e r  2, Sec t ion  7.4.1.4.4(2)(a) 

3. DCD T i e r  2, Sec t ion  7.4.1.4.4(3)(a) 

4. DCD T i e r  2, Sec t ion  7.4.1.4.4(5)(a)  

5. DCD T i e r  2, Sec t ion  7.4.1.4.4(6)(a) 

6. DCD T i e r  2, Sec t ion  7.4.1.4.4(7)(a) 

7. DCD T i e r  2, Sec t ion  7.4.1.4.4(7)(b) 
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B  3.3 INSTRUMENTATION 

B 3.3.7.1 Cont ro l  Room H a b i t a b i l i t y  Area (CRHA) Emergency F i l t r a t i o n  
(EF) System Ins t rumenta t ion  

BASES 

BACKGROUND The CRHA Emergency F i l t r a t i o n  (EF) system i s  designed t o  
p rov ide  a  r a d i o l o g i c a l l y  c o n t r o l l e d  environment t o  ensure 
t h e  h a b i t a b i l i t y  o f  t h e  main c o n t r o l  area envelope f o r  t h e  
s a f e t y  o f  c o n t r o l  room opera to rs  under a l l  p l a n t  cond i t i ons .  
Two independent CRHA Emergency F i  1  t r a t i o n  d i v i s i o n s  a re  each 
capable o f  f u l f i l l i n g  t h e  in tended s a f e t y  f u n c t i o n .  The 
i ns t rumen ta t i on  and c o n t r o l s  f o r  t h e  CRHA Emergency 
F i l t r a t i o n  System au toma t i ca l l y  i n i t i a t e  a c t i o n  t o  i s o l a t e  
o r  p ressu r i ze  t h e  Main Cont ro l  Area Envelope (MCAE) t o  
min imize t h e  consequences o f  r a d i o a c t i v e  m a t e r i a l  i n  t h e  
main c o n t r o l  area envelope environment. 

Each d i v i s i o n  c o n s i s t s  o f  an e l e c t r i c  heater ,  p r e f i l t e r ,  a  
h i gh  e f f i c i e n c y  p a r t i c u l a t e  a i r  (HEPA) f i l t e r ,  an a c t i v a t e d  
charcoal  adsorber sec t ion ,  a  second HEPA f i l t e r  and two 
fans. Two redundant d i v i s i o n  o f  t h e  CRHA system are  
requ i red  t o  ensure a t  l e a s t  one i s  a v a i l a b l e  assuming a  
s i n g l e  f a i l u r e  d i sab les  t h e  o t h e r  d i v i s i o n .  Should any 
component i n  one d i v i s i o n  f a i l ,  f i l t r a t i o n  can be performed 
by t h e  o t h e r  d i v i s i o n .  The OPERABILITY o f  each independent 
d i v i s i o n  i s  based on having adequate system f l o w  and 
OPERABLE HEPA f i l t e r s ,  charcoal  adsorbers and heaters .  

The CRHA EF system i ns t rumen ta t i on  has e i g h t  r a d i a t i o n  
mon i t o r i ng  sensors; f o u r  sensors mon i t o r i ng  each o f  two a i r  
i n t a k e  duc ts .  The ou tpu t  l o g i c  i s  t w o - o u t - o f - f o u r  l o g i c  i n  
two independent t r i p  systems. One t r i p  system i n i t i a t e s  one 
d i v i s i o n ,  w h i l e  t h e  second t r i p  system i n i t i a t e s  t h e  o t h e r  
d i v i s i o n .  Upon r e c e i p t  o f  an a c t u a t i o n  s i gna l  an ope ra t i ng  
c o n t r o l  room normal HVAC system a u t o m a t i c a l l y  swi tches t o  
t h e  emergency mode o f  ope ra t i on  t o  p revent  i n f i l t r a t i o n  o f  
r a d i o a c t i v e  contaminated a i r  i n t o  t h e  main c o n t r o l  area 
envelope. A  system o f  dampers i s o l a t e s  t h e  normal a i r  
i n t a k e  and minimum outdoor  a i r  i s  mixed w i t h  r e c i r c u l a t e d  
a i r .  The Emergency F i l t r a t i o n  system i s  p rov ided  w i t h  bo th  
automat ic  and manual opera t ion .  I f  t h e  ope ra t i ng  EF d i v i s i o n  
de tec t s  a  low f l o w  c o n d i t i o n  an automat ic  sw i tchover  t o  t h e  
o t h e r  d i v i s i o n  w i l l  occur.  

(cont inued)  
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BACKGROUND Each Emergency F i l t r a t i o n  d i v i s i o n  has two f l o w  switches, 
( Continued ) one i n  each d ischarge duc t  o f  t h e  r e c i r c u l a t i o n  supply  fan. 

A  two-ou t -o f - two l o g i c  low f l o w  i n d i c a t i o n  w i l l  i n i t i a t e  t h e  
automat ic  swi tchover  t o  t h e  o t h e r  d i v i s i o n .  

The main c o n t r o l  area envelope V e n t i l a t i o n  Rad ia t i on  
Mon i to rs  a re  arranged i n  a  t w o - o u t - o f - f o u r  l o g i c .  The 
channels i nc l ude  e l e c t r o n i c  equipment t h a t  compares measured 
i n p u t  s i g n a l s  w i t h  p re -es tab l i shed  se tpo in t s .  When t h e  
s e t p o i n t  i s  exceeded, t h e  d i v i s i o n  ou tpu t  l o g i c  actuates,  
which then  ou tpu ts  a  CRHA i n i t i a t i o n  s i gna l .  Each d i v i s i o n  
rece ives  an ou tpu t  i n i t i a t i o n  s i gna l  and w i l l  i n i t i a t e  i f  i t  
i s  t h e  d i v i s i o n  t h a t  shares i t s  i n t a k e  w i t h  t h e  ope ra t i ng  
normal HVAC system. 

APPLICABLE The a b i l i t y  o f  t h e  CRHA EF System t o  ma in ta i n  t h e  
SAFETY ANALYSIS, h a b i t a b i l i t y  o f  t h e  MCAE i s  e x p l i c i t l y  assumed f o r  c e r t a i n  
LCO, and acc iden ts  as d iscussed i n  t h e  ABWR s a f e t y  analyses (Ref. 1 
APPLICABILITY and 2 ) .  CRHA EF System ope ra t i on  ensures t h a t  t h e  

r a d i a t i o n  exposure o f  c o n t r o l  room personnel,  through t h e  
d u r a t i o n  o f  any one o f  t h e  pos tu la ted  acc idents,  does n o t  
exceed t h e  l i m i t s  s e t  by GDC 19 o f  10 CFR 50, Appendix A. 
CRHA HVAC ins t rumen ta t i on  s a t i s f i e s  C r i t e r i o n  3  o f  t h e  NRC 
P o l i c y  Statement. 

The OPERABILITY o f  t h e  CRHA EF system i ns t rumen ta t i on  i s  
dependent upon t h e  OPERABILITY o f  t h e  i n d i v i d u a l  
i ns t rumen ta t i on  Funct ions s p e c i f i e d  i n  Table 3.3.7.1-1. 
Each Func t ion  must have a  requ i red  number o f  OPERABLE 
channels, w i t h  t h e i r  se tpo in t s  w i t h i n  t h e  s p e c i f i e d  
A l lowab le  Values, where appropr ia te .  A  channel i s  
inoperab le  i f  i t s  ac tua l  s e t p o i n t  i s  n o t  w i t h i n  i t s  r e q u i r e d  
A l lowab le  Value. The ac tua l  s e t p o i n t  i s  c a l i b r a t e d  
cons i s ten t  w i t h  app l i cab le  s e t p o i n t  methodology assumptions. 

A1 lowable Values a re  s p e c i f i e d  f o r  each CRHA HVAC and 
Emergency F i l t r a t i o n  Funct ion s p e c i f i e d  i n  t h e  Table. 
Nominal t r i p  se tpo in t s  a re  s p e c i f i e d  i n  t h e  s e t p o i n t  
c a l c u l a t i o n s .  These nominal s e t p o i n t s  a re  se lec ted  t o  
ensure t h a t  t h e  s e t p o i n t s  do n o t  exceed t h e  A l lowab le  Value 
between successive CHANNEL CALIBRATIONS. Operat ion w i t h  a  
t r i p  s e t p o i n t  t h a t  i s  l e s s  conserva t i ve  than  t h e  nominal 
t r i p  se tpo in t ,  bu t  w i t h i n  i t s  A l lowab le  Value, i s  
acceptable. 

(cont inued)  
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APPLICABLE T r i p  s e t p o i n t s  are those predetermined values o f  ou tpu t  a t  
SAFETY ANALYSIS, which an a c t i o n  should take  p lace.  The s e t p o i n t s  a re  
LCO, and compared t o  t h e  ac tua l  process parameter and, when t h e  
APPLICABILITY measured ou tpu t  va lue o f  t h e  process parameter exceeds t h e  
( Continued ) se tpo in t ,  t h e  assoc ia ted  dev ice  changes s t a t e .  The a n a l y t i c  

l i m i t s  a re  de r i ved  f rom t h e  l i m i t i n g  va lues o f  t h e  process 
parameters ob ta ined  from t h e  s a f e t y  ana lys is .  The A l lowab le  
Values a re  de r i ved  from t h e  a n a l y t i c  l i m i t s ,  co r rec ted  f o r  
c a l i b r a t i o n ,  process, and some o f  t h e  ins t rument  e r r o r s .  
The t r i p  s e t p o i n t s  a re  then  determined, account ing f o r  t h e  
remain ing ins t rument  e r r o r s  (e.g., d r i f t ) .  The t r i p  
s e t p o i n t s  de r i ved  i n  t h i s  manner p rov ide  adequate p r o t e c t i o n  
because i ns t rumen ta t i on  and parameter i n d i c a t i o n  
u n c e r t a i n t i e s ,  process e f f e c t s ,  ca l  i b r a t i o n  to le rances ,  
ins t rument  d r i f t ,  and severe environment e r r o r s  ( f o r  
channels t h a t  must f u n c t i o n  i n  harsh environments as de f i ned  
by 10 CFR 50.49) are accounted f o r .  

The CRHA EF System i s  r equ i red  t o  be OPERABLE i n  MODES 1, 
2, and 3 and i n  MODES 4 and 5 d u r i n g  CORE ALTERATIONS, 
OPDRVs, and movement o f  i r r a d i a t e d  f u e l  i n  t h e  secondary 
containment t o  ensure t h a t  main c o n t r o l  area envelope 
personnel a re  p ro tec ted  du r i ng  a LOCA, f u e l  hand l i ng  event, 
o r  a vessel draindown event. 

1. Main Cont ro l  Area Envelooe V e n t i l a t i o n  Rad ia t i on  
Mon i to rs  

The main c o n t r o l  area envelope V e n t i l a t i o n  Rad ia t i on  
Mon i to rs  measure r a d i a t i o n  l e v e l s  e x t e r i o r  t o  t h e  i n l e t  
d u c t i n g  o f  t h e  MCAE. A h igh  r a d i a t i o n  l e v e l  may pose a 
t h r e a t  t o  MCAE personnel ; thus,  a d e t e c t o r  i n d i c a t i n g  t h i s  
c o n d i t i o n  au toma t i ca l l y  s i g n a l s  i n i t i a t i o n  o f  t h e  Emergency 
F i l t r a t i o n  d i v i s i o n  t h a t  shares i t s  i n t a k e  duc t  w i t h  t h e  
ope ra t i ng  normal HVAC system. 

The Main Cont ro l  Area Envelope V e n t i l a t i o n  Rad ia t i on  
Mon i to rs  Funct ion cons i s t s  o f  e i g h t  independent moni tors;  
f o u r  mon i to rs  on t h e  outdoor  i n t a k e  t o  each d i v i s i o n .  Four 
channels o f  Main Contro l  Area Envelope V e n t i l a t i o n  Rad ia t i on  
Mon i to rs  on each duc t  a re  a v a i l a b l e  and are  r e q u i r e d  t o  be 
OPERABLE t o  ensure t h a t  no s i n g l e  ins t rument  f a i l u r e  can 
prec lude  Emergency F i l t e r  d i v i s i o n  i n i t i a t i o n .  The 
A l lowab le  Value was se lec ted  t o  ensure p r o t e c t i o n  o f  t h e  
c o n t r o l  room personnel .  

(cont inued)  
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APPLICABLE 2. Emeruencv F i l t r a t i o n  Svstem Low Flow Swi tches 
SAFETY ANALYSIS, 
LCO, and The Emergency F i l t r a t i o n  d i v i s i o n  f l o w  swi tches measure t h e  
APPLICABILITY r e c i r c u l a t i o n  f an  a i r  d ischarge f l o w  i n  t h e  duc t .  Low f l o w  
( Continued ) measurement i s  i n d i c a t i v e  o f  an inoperab le  r e c i r c u l a t i o n  

fan.  Each o f  t h e  r e c i r c u l a t i o n  supply  fans  f l o w  r a t e  i s  
monitored. Each supply  f an  i s  capable o f  d e l i v e r y  o f  100% 
f l ow .  Low f l o w  i n  bo th  supply fans ( i .e. ,  two-ou t -o f - two 
l o g i c )  i n  one d i v i s i o n  w i l l  i n i t i a t e  an automat ic  swi tchover  
t o  t h e  o t h e r  emergency f i l t r a t i o n  d i v i s i o n .  

3. Emeruencv F i l t r a t i o n  Svstem Manual Swi tch  

Each Emergency F i l t r a t i o n  system can be manual ly  i n i t i a t e d .  
There a re  two manual s e l e c t i o n  switches; one f o r  each 
d i v i s i o n .  

ACTIONS A Note has been prov ided  t o  modi fy  t h e  ACTIONS r e l a t e d  t o  
CRHA ins t rumen ta t i on  channels. Sec t ion  1.3 ,  Complet ion 
Times, s p e c i f i e s  t h a t  once a Cond i t i on  has been entered, 
subsequent t r a i n s ,  subsystems, components, o r  v a r i a b l e s  
expressed i n  t h e  Cond i t ion  d iscovered t o  be inoperab le  o r  
n o t  w i t h i n  l i m i t s  w i l l  n o t  r e s u l t  i n  separate e n t r y  i n t o  t h e  
Cond i t ion .  Sec t ion  1.3 a1 so s p e c i f i e s  t h a t  Required Ac t ions  
o f  t h e  Cond i t i on  con t inue  t o  apply  f o r  each a d d i t i o n a l  
f a i l u r e ,  w i t h  Completion Times based on i n i t i a l  e n t r y  i n t o  
t h e  Cond i t ion .  However, t h e  Required Ac t i ons  f o r  inoperab le  
CRHA HVAC ins t rumen ta t i on  channels p rov ide  app rop r i a te  
compensatory measures f o r  separate inoperab le  channels. As 
such, a Note has been prov ided  t h a t  a l lows separate 
Cond i t i on  e n t r y  f o r  each inoperab le  CRHA HVAC 
ins t rumen ta t i on  channel.  

A. l  and A.2 

A ins t rumen ta t i on  channel i s  considered t o  be OPERABLE when 
a l l  assoc ia ted  inst ruments and devices a re  OPERABLE. A 
f a i l u r e  i n  one v e n t i l a t i o n  r a d i a t i o n  mon i t o r  i ns t rumen ta t i on  
channel w i l l  cause t h e  t r i p  l o g i c  t o  become 1/3 o r  2/3 
depending on t h e  na tu re  o f  t h e  f a i l u r e  ( i . e  f a i l u r e  which 
causes a channel t r i p  vs. a  f a i l u r e  which does n o t  cause a 
channel t r i p ) .  Therefore, an a d d i t i o n a l  s i n g l e  f a i l u r e  w i l l  

(cont inued)  
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ACTIONS A.l and A.2 (continued) 
( Continued ) 

not result in loss of protection but could cause a spurious 
initiation of a protective action for additional failures 
that result in a tripped condition. 

Action A.l forces a trip condition on the inoperable 
instrumentation channel which causes the initiation logic to 
become 1/3. In this condition a single failure will not 
result in loss of protection. Action A.2 bypasses the 
inoperable instrumentation channel. This causes the logic 
for the function to become 2/3 so a single failure will not 
result in loss of protection or cause a spurious initiation. 
Since plant protection capabil ity is maintained no further 
action is required when the inoperable instrumentation 
channel is placed in trip or in bypass. 

The Completion Time of six hours for implementing Actions 
A.l and A.2 is based on providing sufficient time for the 
operator to determine which of the actions is appropriate. 
The Completion Time is acceptable because the probability of 
an event requiring the Function coupled with a failure in 
two other instrumentation channels associated with the 
Function occurring within that time period is low. 

B.l and 8.2 

Condition B occurs when two instrumentation channels for the 
MCAE ventilation radiation monitors become inoperable. For 
these conditions it is appropriate to place one channel in 
trip and the other in bypass. The trip logic then becomes 
1/2 so a single failure in the remaining operable channels 
would not cause loss of protection. However, a single 
failure could result in a spurious trip. 

Since plant protection is maintained, there is a low 
probability of an even requiring initiation, and manual 
initiation capability is maintained operation in this 
condition for an extended period is acceptable. A maximum 
completion time corresponding to the next channel functional 
test is acceptable since the channel functional test 
interval criteria is a suitable criteria for operation in 
this condition. 

(continued) 
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ACTIONS C . l  and C.2 
( Continued ) 

Th i s  Cond i t i on  represents a case where an automat ic  o r  
manual Func t ion  i s  1/1 o r  i s  comple te ly  unava i lab le .  I n  t h i s  
c o n d i t i o n  t h e  s i n g l e  f a i l u r e  c r i t e r i a  f o r  automat ic  a c t i o n  
i s  n o t  met. For  t h i s  c o n d i t i o n  i t  i s  app rop r i a te  t o  dec la re  
t h e  d i v i s i o n  inoperab le .  Th is  Cond i t i on  a l s o  occurs i f  t h e  
Required Ac t i on  and assoc ia ted  Complet ion Times f o r  
Cond i t i on  A o r  B are n o t  met. 

The Completion Time prov ides  a reasonable amount o f  t ime  t o  
per form t h e  requ i red  ac t i ons .  The Complet ion Time i s  
acceptable because t h e  p r o b a b i l i t y  o f  an event  r e q u i r i n g  t h e  
Funct ion w i t h i n  t h a t  t ime pe r i od  i s  q u i t e  low. 

SURVEILLANCE As noted a t  t h e  beginning o f  t h e  SRs, t h e  SRs f o r  each CRHA 
REQUIREMENTS and Emergency F i l t r a t i o n  I ns t rumen ta t i on  Func t ion  a r e  

l oca ted  i n  t h e  SRs column o f  Table 3.3 .7 .1 -1 .  

SR 3 .3 .7 .1 .1  

Performance o f  t h e  CHANNEL CHECK once every [24 ]  hours 
ensures t h a t  a gross f a i l u r e  o f  i ns t rumen ta t i on  has n o t  
occurred. A CHANNEL CHECK i s  a comparison o f  t h e  i n d i c a t e d  
parameter f o r  one inst rument  channel t o  a s i m i l a r  parameter 
on o t h e r  channels. It i s  based on t h e  assumption t h a t  
ins t rument  channels mon i t o r i ng  t h e  same parameter should 
read approx imate ly  t h e  same value.  S i g n i f i c a n t  d e v i a t i o n s  
between t h e  ins t rument  channels cou ld  be an i n d i c a t i o n  o f  
excessive ins t rument  d r i f t  i n  one o f  t h e  channels o r  o t h e r  
channel f a u l t s .  A CHANNEL CHECK w i l l  d e t e c t  gross channel 
f a i l u r e ;  thus,  i t  i s  key t o  v e r i f y i n g  t h e  i ns t rumen ta t i on  
con t inues  t o  operate p r o p e r l y  between each CHANNEL 
FUNCTIONAL TEST. 

Agreement c r i t e r i a  a re  determined by t h e  p l a n t  s t a f f  based 
on a combinat ion o f  t h e  channel ins t rument  and parameter 
i n d i c a t i o n  u n c e r t a i n t i e s .  

The Frequency i s  based upon ope ra t i ng  exper ience t h a t  
demonstrates channel f a i l u r e  i s  r a r e .  Thus, performance o f  
t h e  CHANNEL CHECK ensures t h a t  undetected o u t r i g h t  channel 
f a i l u r e  i s  l i m i t e d  t o  [24] hours. The CHANNEL CHECK 

(cont inued)  
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SURVEILLANCE SR 3 .3 .7 .1 .1  (cont inued)  
REQUIREMENTS 
( con t inued ) supplements l e s s  formal ,  b u t  more f requent ,  checks o f  

channel s t a t u s  du r i ng  normal ope ra t i ona l  use o f  t h e  d i s p l a y s  
assoc ia ted  w i t h  channels r e q u i r e d  by t h e  LCO. 

A  CHANNEL FUNCTIONAL TEST i s  performed on each r e q u i r e d  
channel t o  ensure t h a t  t h e  e n t i r e  channel w i l l  pe r fo rm t h e  
in tended f u n c t i o n  and t h a t  t h e  s e t p o i n t s  i n  t h e  i n i t i a t i o n  
l o g i c  devices a re  c o r r e c t .  

The Frequency o f  [ 9 2 ]  days i s  based on r e q u i r i n g  t h e  
Emergency F i l t r a t i o n  t r a i n  t o  operate f o r  a  s p e c i f i e d  
d u r a t i o n  every [ 9 2 ]  days. 

A  CHANNEL CALIBRATION i s  a  complete check o f  t h e  ins t rument  
channel and t h e  sensor. Th i s  t e s t  v e r i f i e s  t h e  channel 
responds t o  t h e  measured parameter w i t h i n  t h e  necessary 
range and accuracy. CHANNEL CALIBRATION leaves t h e  channel 
ad jus ted  t o  account f o r  ins t rument  d r i f t s  between successive 
c a l i b r a t i o n s .  Measurement and s e t p o i n t  e r r o r  h i s t o r i c a l  
de te rmina t ions  must be performed cons i s ten t  w i t h  t h e  p l a n t  
s p e c i f i c  s e t p o i n t  methodology. The channel s h a l l  be l e f t  
c a l i b r a t e d  cons i s ten t  w i t h  t h e  assumptions o f  t h e  s e t p o i n t  
methodol ogy . 
I f  t h e  as found t r i p  p o i n t s  ( f i x e d  o r  v a r i a b l e )  i s  n o t  
w i t h i n  i t s  A l lowab le  Value, t he  p l a n t  s p e c i f i c  s e t p o i n t  
methodology may be rev ised ,  as appropr ia te ,  i f  t h e  h i s t o r y  
and a l l  o t h e r  p e r t i n e n t  i n fo rma t i on  i n d i c a t e  a  need f o r  t h e  
r e v i s i o n .  The s e t p o i n t  s h a l l  be l e f t  s e t  c o n s i s t e n t  w i t h  
t h e  assumptions o f  t h e  c u r r e n t  p l a n t  s p e c i f i c  s e t p o i n t  
methodol ogy . 
The 18 month frequency i s  based on t h e  ABWR expected 
r e f u e l i n g  i n t e r v a l  and t h e  need t o  per form t h i s  S u r v e i l l a n c e  
under t h e  cond i t i ons  t h a t  apply  d u r i n g  a  p l a n t  outage. The 
18 month frequency must be supported w i t h  a  s e t p o i n t  
ana l ys i s  t h a t  inc ludes  a  d r i f t  a1 lowance commensurate w i t h  
t h i s  frequency. 

(cont inued)  
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SURVEILLANCE SR 3.3.7.1.4 
REOUIREMENTS 
(-cont inued ) The LOGIC SYSTEM FUNCTIONAL TEST demonstrates t h e  

OPERABILITY o f  t h e  i n i t i a t i o n  l o g i c  f o r  a s p e c i f i c  
d i v i s i o n .  The system f u n c t i o n a l  t e s t i n g  performed i n  
LC0 3 .7 .4 ,  "Contro l  Room H a b i t a b i l i t y  Area (CRHA) Emergency 
F i l t r a t i o n  (EF) System," over laps  t h i s  Su rve i l l ance  t o  
p rov ide  complete t e s t i n g  o f  t h e  assumed s a f e t y  f unc t i on .  

The 18 month frequency i s  based on t h e  ABWR expected 
r e f u e l i n g  i n t e r v a l  and t h e  need t o  per fo rm t h i s  Su rve i l l ance  
under t h e  cond i t i ons  t h a t  apply  d u r i n g  a p l a n t  outage. The 
h i g h  r e l i a b i l i t y  o f  t h e  devices used i n  t h e  s i gna l  
processing coupled w i t h  t h e  CHANNEL FUNCTIONAL TEST prov ides  
conf idence t h a t  t h e  s p e c i f i e d  frequency i s  adequate. 

REFERENCES 1. DCD T i e r  2, Sec t ion  6.4 .  

2. DCD T i e r  2, Chapter 15. 
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B 3.3 INSTRUMENTATION 

B 3.3.8.1 E l e c t r i c  Power Mon i t o r i ng  

BASES 

BACKGROUND The Power Mon i to r  i s  p rov ided  t o  i s o l a t e  t h e  V i t a l  AC bus 
f rom t h e  cons tan t  frequency cons tan t  vo l t age  (CVCF) power 
supply  i n  t h e  event  o f  overvol tage,  undervoltage, 
overfrequency, o r  underfrequency. Th i s  system p r o t e c t s  t h e  
loads  connected t o  t h e  V i t a l  AC bus aga ins t  unacceptable 
vo l t age  and frequency cond i t i ons  (Ref.  1) and forms an 
impor tan t  p a r t  o f  t h e  p r imary  success pa th  f o r  t h e  e s s e n t i a l  
s a f e t y  c i r c u i t s .  Some o f  t h e  e s s e n t i a l  equipment powered 
f rom t h e  V i t a l  AC buses inc ludes  t h e  RPS l o g i c ,  scram 
solenoids,  MSIV solenoids,  and va r i ous  va l ve  i s o l a t i o n  
l o g i c .  

The Power Mon i to r  w i l l  de tec t  any abnormal h i g h  o r  low 
vo l t age  o r  h i gh  o r  low frequency c o n d i t i o n  i n  t h e  ou tpu t s  o f  
t h e  CVCF power supply w i t h i n  t h e  d i v i s i o n  and w i l l  
de-energ ize i t s  r espec t i ve  V i t a l  AC bus, thereby  causing a l l  
s a f e t y  f u n c t i o n s  normal ly  powered by t h i s  bus t o  
de-energ ize.  

I n  t h e  event o f  a  low vo l t age  o r  over f requency c o n d i t i o n  f o r  
an extended p e r i o d  o f  t ime, t h e  scram so leno ids  can c h a t t e r  
and p o t e n t i a l l y  l o s e  t h e i r  pneumatic c o n t r o l  c a p a b i l i t y ,  
r e s u l t i n g  i n  a l o s s  o f  p r imary  scram ac t i on .  

I n  t h e  event o f  an overvo l tage  o r  underfrequency c o n d i t i o n  
f o r  an extended pe r i od  of t ime, t h e  RPS l o g i c  r e l a y s  and 
scram solenoids,  as w e l l  as t h e  main steam i s o l a t i o n  va l ve  
solenoids,  may experience a power d i s s i p a t i o n  h ighe r  than  
t h e i r  des ign value.  I f  t h e  c o n d i t i o n  p e r s i s t s  f o r  an 
extended t ime per iod,  i t  may cause equipment degradat ion  and 
t h e  l o s s  o f  p l a n t  s a f e t y  f unc t i on .  

Two redundant Class 1E c i r c u i t  breakers are connected i n  
p a r a l l e l  between each V i t a l  AC bus and i t s  CVCF power 
supply. Each o f  these c i r c u i t  breakers has an assoc ia ted  
s e t  o f  Class 1E overvol tage,  undervol tage,  overfrequency, 
and underfrequency sensing l o g i c .  Together, a  c i r c u i t  
breaker  and i t s  sensing l o g i c  c o n s t i t u t e  an E l e c t r i c  Power 
mon i t o r i ng  Assembly (EPA). I f  t h e  ou tpu t  o f  t h e  CVCF power 
supply  exceeds t h e  predetermined l i m i t s  o f  overvol tage,  
undervol tage,  overfrequency, o r  underfrequency, a t r i p  c o i l  
d r i v e n  by t h e  EPA l o g i c  c i r c u i t r y  opens t h e  assoc ia ted  
c i r c u i t  breaker .  When bo th  EPA c i r c u i t  breakers open power 
i s  l o s t  t o  t h e  associated CVCF. 

(cont inued)  

ABWR TS 0 3.3-232 Rev. 0. Design Control '~ocument/~ier 2 



E l e c t r i c  Power Mon i to r  
B  3.3.8.1 

BASES 

APPLICABLE Power mon i t o r i ng  i s  necessary t o  meet t h e  assumptions o f  
SAFETY ANALYSIS t h e  s a f e t y  analyses by ensur ing t h a t  t h e  equipment powered 

f rom t h e  V i t a l  AC buses can per form i t s  in tended f u n c t i o n .  
Power mon i t o r i ng  p rov ides  p r o t e c t i o n  t o  t h e  RPS and o t h e r  
systems t h a t  r ece i ve  power f rom t h e  V i t a l  AC buses, by 
d isconnec t ing  t h e  RPS and o the r  systems f rom t h e  power 
supply  under s p e c i f i e d  cond i t i ons  t h a t  cou ld  damage t h e  
V i t a l  AC bus powered equipment. 

Power mon i t o r i ng  s a t i s f i e s  C r i t e r i o n  3  o f  t h e  NRC P o l i c y  
Statement. 

The OPERABILITY o f  each power mon i to r  i s  dependent upon t h e  
OPERABILITY o f  t h e  overvo l tage ,  undervoltage, overfrequency, 
and underfrequency l o g i c ,  as w e l l  as t h e  OPERABILITY o f  t h e  
associated c i r c u i t  breaker .  One power mon i t o r  w i t h  two 
e l e c t r i c  power mon i t o r i ng  assemblies a re  r e q u i r e d  t o  be 
OPERABLE f o r  each i n s e r v i c e  CVCF power supply. The 
redundant EPAs o f  t h e  e l e c t r i c  power mon i to r  ensures t h a t  no 
s i n g l e  power mon i to r  f a i l u r e  o r  no s i n g l e  CVCF power supply  
f a i l u r e  can prec lude t h e  f u n c t i o n  o f  V i t a l  AC bus powered 
components. Each i n s e r v i c e  e l e c t r i c  power mon i t o r i ng  
assembly's t r i p  l o g i c  se tpo in t s  a re  r e q u i r e d  t o  be w i t h i n  
t h e  s p e c i f i c  Al lowable Value. The ac tua l  s e t p o i n t  i s  
c a l i b r a t e d  cons i s ten t  w i t h  app l i cab le  s e t p o i n t  methodology 
assumptions. 

A l lowab le  Values are s p e c i f i e d  f o r  each e l e c t r i c  power 
mon i t o r i ng  assembly t r i p  l o g i c  ( r e f e r  t o  SR 3.3.8.1.2). 
Nominal t r i p  se tpo in t s  are s p e c i f i e d  i n  t h e  s e t p o i n t  
c a l c u l a t i o n s .  The nominal s e t p o i n t s  a re  se lec ted  t o  ensure 
t h a t  t h e  se tpo in t s  do n o t  exceed t h e  A l lowab le  Value between 
CHANNEL CALIBRATIONS. Operat ion w i t h  a  t r i p  s e t p o i n t  l e s s  
conserva t i ve  than t h e  nominal t r i p  se tpo in t ,  b u t  w i t h i n  i t s  
A l lowab le  Value, i s  acceptable. A  channel i s  inoperab le  i f  
i t s  ac tua l  t r i p  s e t p o i n t  i s  n o t  w i t h i n  i t s  r e q u i r e d  
Al lowable Value. T r i p  se tpo in t s  a re  those predetermined 
values o f  ou tpu t  a t  which an a c t i o n  should t ake  p lace.  The 
s e t p o i n t s  a re  compared t o  t h e  ac tua l  process parameter 
(e.g., overvo l tage) ,  and when t h e  measured ou tpu t  va lue  o f  
t h e  process parameter exceeds t h e  se tpo in t ,  t h e  associated 
dev ice  (e.g., t r i p  u n i t )  changes s ta te .  The a n a l y t i c  l i m i t s  
a re  de r i ved  f rom t h e  l i m i t i n g  values o f  t h e  process 

(cont inued)  
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LC0 parameters ob ta ined  f rom t h e  s a f e t y  ana l ys i s .  The A l lowab le  
( Continued ) Values a re  de r i ved  f rom t h e  a n a l y t i c  l i m i t s ,  co r rec ted  f o r  

c a l i b r a t i o n ,  process, and some o f  t h e  ins t rument  e r r o r s .  
The t r i p  se tpo in t s  a re  then  determined, account ing f o r  t h e  
remain ing inst rument  e r r o r s  (e.g., d r i f t ) .  The t r i p  
se tpo in t s  de r i ved  i n  t h i s  manner p rov ide  adequate p r o t e c t i o n  
because i ns t rumen ta t i on  u n c e r t a i n t i e s ,  process e f f e c t s ,  
c a l i b r a t i o n  to le rances ,  ins t rument  d r i f t ,  and severe 
environment e r r o r s  ( f o r  channels t h a t  must f u n c t i o n  i n  harsh 
environments as de f i ned  by 10 CFR 50.49) a r e  accounted f o r .  

The A1 lowable Values f o r  t h e  ins t rument  s e t t i n g s  a r e  based 
on t h e  power supply  p r o v i d i n g  60 Hz t 5%, and 120 V i 10%. 

APPLICABILITY The ope ra t i on  o f  t h e  power mon i to r  i s  e s s e n t i a l  t o  
d isconnect  t h e  V i t a l  AC bus powered components f rom t h e  CVCF 
power supply  d u r i n g  abnormal vo l t age  o r  frequency 
cond i t i ons .  Since t h e  degradat ion  o f  a  Class 1E source 
supp ly ing  power t o  t h e  V i t a l  AC bus can occur  as a  r e s u l t  o f  
c e r t a i n  pos tu la ted  random s i n g l e  f a i l u r e s ,  t h e  OPERABILITY 
o f  t h e  power mon i to r  i s  r equ i red  when t h e  V i t a l  AC bus 
powered components a re  requ i red  t o  be OPERABLE. Th i s  
r e s u l t s  i n  t h e  Power Mon i t o r  OPERABILITY be ing  r e q u i r e d  i n  
MODES 1, 2, and 3, and MODES 4 and 5  w i t h  any c o n t r o l  r o d  
withdrawn f rom a  core c e l l  con ta in i ng  one o r  more f u e l  
assemblies o r  w i t h  bo th  r e s i d u a l  heat  removal (RHR) shutdown 
c o o l i n g  i s o l a t i o n  va lves  open. 

ACTIONS A.1 

I f  one e l e c t r i c  power mon i t o r i ng  assembly f o r  an i n s e r v i c e  
power supply  (CVCF) i s  inoperable,  t h e  OPERABLE assembly 
w i l l  s t i l l  p rov ide  p r o t e c t i o n  t o  t h e  V i t a l  AC bus powered 
components under degraded vo l t age  o r  frequency c o n d i t i o n s  
p rov ided  t h e  c i r c u i t  breaker  assoc ia te  w i t h  t h e  i nope rab le  
assembly i s  p laced i n  t h e  t r i p p e d  (open) p o s i t i o n .  I n  t h i s  
cond i t i on ,  1 hour i s  a l lowed t o  p lace  t h e  assoc ia ted  c i r c u i t  
breaker  i n  t h e  t r i p p e d  p o s i t i o n .  The 1 hour Complet ion Time 
i s  s u f f i c i e n t  f o r  t h e  p l a n t  opera t ions  personnel t o  take  

(cont inued)  
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ACTIONS (cont inued)  
( Continued ) 

c o r r e c t i v e  ac t ions .  I f  t h e  assoc ia ted  c i r c u i t  b reaker  i s  n o t  
p laced i n  t h e  t r i p p e d  p o s i t i o n ,  t h e  Required Ac t i on  i s  n o t  
met and t h e  r e q u i r e d  a c t i o n  o f  Cond i t i on  C s h a l l  be 
f o l  1  owed. 

I f  bo th  e l e c t r i c  power mon i t o r i ng  assemblies f o r  an 
i n s e r v i c e  CVCF are  inoperable,  t h e  assoc ia ted  CVCF power 
supply  w i l l  p rov ide  unmonitored vo l t age  and frequency t o  t h e  
V i t a l  AC bus powered components. Therefore, o n l y  a  l i m i t e d  
t ime (72 hours) i s  a l lowed t o  r e s t o r e  one o f  two inoperab le  
assembly(s) t o  OPERABLE s ta tus .  I f  one o f  t h e  two 
inoperab le  assembly(s) cannot be r e s t o r e d  t o  OPERABLE 
s ta tus ,  t h e  associated power supply  must be removed f rom 
s e r v i c e  (Required Ac t i on  B . l ) .  Th is  p laces  t h e  V i t a l  AC bus 
i n  a  sa fe  cond i t i on .  

The 72 hour Completion Time takes i n t o  account t h e  low 
p r o b a b i l i t y  o f  an event ( r e q u i r i n g  Power Mon i t o r  p r o t e c t i o n )  
o c c u r r i n g  d u r i n g  t h i s  per iod .  It a l l ows  t ime  f o r  p l a n t  
opera t ions  personnel t o  t ake  c o r r e c t i v e  ac t i ons  o r  t o  p l ace  
t h e  p l a n t  i n  t h e  r e q u i r e d  c o n d i t i o n  i n  an o r d e r l y  manner and 
w i t hou t  cha l l eng ing  p l a n t  systems. 

A l t e r n a t i v e l y ,  i f  i t  i s  n o t  des i red  t o  remove t h e  power 
supply(s)  f rom se rv i ce  (e.g., as i n  t h e  case where removing 
t h e  power supply(s)  f rom s e r v i c e  would r e s u l t  i n  a  scram o r  
i s o l a t i o n ) ,  Cond i t ion  C o r  0, as app l i cab le ,  must be en te red  
and i t s  Required Ac t ions  taken. 

C . l  and C.2 

I f  any Required Ac t i on  and associated Completion Time o f  
Cond i t i on  B i s  n o t  met i n  MODE 1, 2, o r  3, a p l a n t  shutdown 
must be performed. Th is  p laces  t h e  p l a n t  i n  a  c o n d i t i o n  
where minimal equipment, powered through t h e  inoperab le  
e l e c t r i c  power mon i t o r i ng  assembly(s) (power mon i to r ) ,  i s  
r e q u i r e d  and ensures t h a t  t he  s a f e t y  f u n c t i o n  o f  t h e  RPS 
(e.g., scram o f  c o n t r o l  rods)  i s  n o t  requ i red .  The p l a n t  
shutdown i s  accomplished by p l a c i n g  t h e  p l a n t  i n  MODE 3 
w i t h i n  12 hours and i n  MODE 4 w i t h i n  36 hours. The a l lowed 
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ACTIONS C . l  and C.2  (cont inued)  
I Continued 1 

Completion Times are  reasonable, based on ope ra t i ng  
experience, t o  reach t h e  r e q u i r e d  p l a n t  cond i t i ons  f rom f u l l  
power cond i t i ons  i n  an o r d e r l y  manner and w i t h o u t  
cha l l eng ing  p l a n t  systems. 

D.1. 0.2.1. and D.2.2 

I f  any Required A c t i o n  and associated Complet ion Time o f  
Cond i t ion  B are  n o t  met i n  MODE 4 o r  5, w i t h  any c o n t r o l  r o d  
withdrawn f rom a core  c e l l  con ta in i ng  one o r  more f u e l  
assemblies o r  w i t h  bo th  i s o l a t i o n  valves o f  a RHR shutdown 
c o o l i n g  subsystem open, t h e  opera to r  must i m e d i a t e l y  
i n i t i a t e  a c t i o n  t o  f u l l y  i n s e r t  a l l  i n s e r t a b l e  c o n t r o l  rods  
i n  core  c e l l s  con ta in i ng  one o r  more f u e l  assemblies 
(Required Ac t i on  D. l ) .  This  Required Ac t i on  r e s u l t s  i n  t h e  
l e a s t  r e a c t i v e  c o n d i t i o n  f o r  t h e  r e a c t o r  core  and ensures 
t h a t  t h e  s a f e t y  f u n c t i o n  o f  t h e  RPS (e.g., scram o f  c o n t r o l  
rods)  i s  n o t  requ i red .  

I n  add i t i on ,  a c t i o n  must be immediately i n i t i a t e d  t o  e i t h e r  
r e s t o r e  one o f  two e l e c t r i c  power mon i t o r i ng  assembly t o  
OPERABLE s ta tus  f o r  t h e  i n s e r v i c e  power source supp ly ing  t h e  
r e q u i r e d  i ns t rumen ta t i on  powered f rom t h e  V i t a l  AC bus 
(Required Ac t i on  0.2.1) o r  t o  i s o l a t e  t h e  RHR Shutdown 
Coo l ing  System (Required Ac t i on  0.2.2). Required 
Ac t i on  D.2.1 i s  p rov ided  because t h e  RHR Shutdown Coo l ing  
System(s) may be needed t o  p rov ide  core coo l i ng .  A l l  
ac t i ons  must con t inue  u n t i l  t h e  app l i cab le  Required Ac t ions  
a re  completed. 

SURVEILLANCE SR 3.3.8.1.1 
REQUIREMENTS 

A CHANNEL FUNCTIONAL TEST i s  ~ e r f o r m e d  on each overvol taae.  
undervoltage, overfrequency, and underfrequency channel t o '  
ensure t h a t  t h e  e n t i r e  channel w i l l  pe r fo rm t h e  in tended 
func t i on .  

The [92] day frequency i s  based on t h e  s p e c i f i e d  h i g h  
r e l i a b i l i t y  and low d r i f t  o f  t h e  devices t h a t  a re  used t o  
implement t h e  Funct ions. 

(cont inued)  
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SURVEILLANCE SR 3.3.8.1.2 
REQUIREMENTS 
( Continued ) CHANNEL CALIBRATION i s  a complete check o f  t h e  inst rument  

l oop  and t h e  sensor. 

The Frequency i s  based upon t h e  assumption o f  an 18 month 
c a l i b r a t i o n  i n t e r v a l  i n  t h e  de te rm ina t i on  o f  t h e  magnitude 
o f  equipment d r i f t  i n  t h e  s e t p o i n t  ana lys is .  

Performance o f  a system f u n c t i o n a l  t e s t  demonstrates a 
requ i red  system ac tua t i on  f rom a s imulated o r  ac tua l  s i gna l .  
The l o g i c  o f  t h e  system w i l l  au toma t i ca l l y  t r i p  open t h e  
associated power mon i t o r i ng  assembly c i r c u i t  breaker. Only 
one s i gna l  per  power mon i t o r i ng  assembly i s  r e q u i r e d  t o  be 
tes ted .  This  Su rve i l l ance  over laps  w i t h  t h e  CHANNEL 
CALIBRATION t o  p rov ide  complete t e s t i n g  o f  t h e  s a f e t y  
f unc t i on .  The system f u n c t i o n a l  t e s t  o f  t h e  Class 1E 
c i r c u i t  breakers i s  inc luded as p a r t  o f  t h i s  t e s t  t o  p rov ide  
complete t e s t i n g  o f  t h e  sa fe t y  f unc t i on .  I f  t h e  breakers 
a re  incapable o f  opera t ing ,  t h e  associated e l e c t r i c  power 
mon i t o r i ng  assembly would be inoperab le .  

The 18 month Frequency i s  based on t h e  need t o  per fo rm t h i s  
S u r v e i l  1  ance under t h e  cond i t i ons  t h a t  app ly  d u r i n g  a p l a n t  
outage and t h e  p o t e n t i a l  f o r  an unplanned t r a n s i e n t  i f  t h e  
Su rve i l l ance  were performed w i t h  t h e  r e a c t o r  a t  power. 
Operat ing experience has shown t h a t  these components u s u a l l y  
pass t h e  Su rve i l l ance  when performed a t  t h e  18 month 
Frequency. 

REFERENCES 1. DCD T i e r  2, Sec t ion  8.3.1.1.4.2.2. 
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B 3.3 INSTRUMENTATION 

B 3.3.8.2 Reactor Cool an t  Temperature Mon i t o r i ng  

BASES 

BACKGROUND Reactor coo lan t  temperature mon i t o r i ng  i s  p rov ided  t o  
mon i to r  t h e  progress and t h e  e f f ec t i veness  o f  r e s i d u a l  decay 
heat removal opera t ions .  The RHR System c o n s i s t  o f  t h r e e  
subsystems each o f  which can be operated i n  t h e  Shutdown 
Coo l ing  Mode f o r  decay heat removal. RHR shutdown c o o l i n g  
ope ra t i on  can be i n i t i a t e d  du r i ng  a r e a c t o r  shutdown when 
r e a c t o r  pressure decreases t o  t h e  shutdown c o o l i n g  i n t e r l o c k  
pressure (approx imate ly  0.93 MPaG). RHR shutdown c o o l i n g  
ope ra t i on  i s  normal ly  r e q u i r e d  t o  ma in ta i n  t h e  r e a c t o r  i n  
c o l d  shutdown cond i t i ons  (MODE 4) and t o  ma in ta i n  t h e  
r e a c t o r  coo lan t  temperature as low as p o s s i b l e  f o r  r e f u e l i n g  
opera t ions  i n  MODE 5. 

The temperature mon i t o r i ng  i ns t rumen ta t i on  w i l l  p rov ide  
temperature i n d i c a t i o n  and t r ends  t o  t h e  ope ra to r  i n  t h e  
main c o n t r o l  room du r i ng  RHR decay heat  removal opera t ion .  
One temperature mon i t o r i ng  f o r  each RHR channel i s  a v a i l a b l e  
t o  mon i to r  r e a c t o r  coo lan t  temperature a t  t h e  i n l e t  t o  t h e  
RHR heat exchanger. These mon i t o r i ng  channels w i l l  a l s o  
d e t e c t  t h e  l o s s  o f  decay heat  removal c a p a b i l i t y  d u r i n g  low 
power ope ra t i on  and shutdown cond i t i ons .  S u f f i c i e n t  t ime  i s  
a v a i l a b l e  t o  t h e  opera to r  t o  take  c o r r e c t i v e  a c t i o n s  when 
requ i red  t o  min imize t h e  p o t e n t i a l  f o r  a  complete l o s s  o f  
decay heat  removal c a p a b i l i t y  

APPLICABLE No s p e c i f i c  s a f e t y  analyses were performed f o r  l o s s  o f  decay 
SAFETY ANALYSIS heat removal c a p a b i l i t y .  DCD T i e r  2, Chapter 19, 

" P r o b a b i l i t y  R isk  Assessment (PRA)", eva lua tes  t h e  r i s k  due 
t o  l o s s  o f  decay heat removal. The r e a c t o r  coo lan t  
temperature mon i t o r i ng  i ns t rumen ta t i on  p rov ides  t h e  
necessary i n fo rma t i on  and t r end ing  i n f o r m a t i o n  f o r  
mon i t o r i ng  t h e  e f f ec t i veness  o f  shutdown c o o l i n g  ope ra t i on  
and f o r  d e t e c t i n g  l o s s  o f  decay heat removal c a p a b i l i t y  t o  
a l l o w  t h e  opera to r  t o  take  necessary c o r r e c t i v e  ac t i ons .  

LC0 AND The OPERABILITY o f  a r e a c t o r  coo lan t  temperature mon i t o r i ng  
APPLICABILITY channel i s  s p e c i f i e d  o n l y  f o r  RHR subsystems t h a t  a r e  

(cont inued)  
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LC0 AND ope ra t i ng  i n  t h e  shutdown c o o l i n g  mode. RHR shutdown 
APPLICABILITY c o o l i n g  i s  normal ly  i n  ope ra t i on  i n  MODE 3 w i t h  r e a c t o r  
( Continued ) pressure below t h e  shutdown c o o l i n g  i n t e r l o c k  pressure 

d u r i n g  a r e a c t o r  shutdown. When t h e  r e a c t o r  coo lan t  
temperature i s  l e s s  than  93"C, i t  i s  i n  MODE 4. For  
ope ra t i on  i n  MODE 5, r e a c t o r  coo lan t  temperature i s  
mainta ined as low as poss ib l e  f o r  r e f u e l i n g  opera t ions .  

The r e a c t o r  coo lan t  temperature mon i t o r i ng  i ns t rumen ta t i on  
i s  n o t  r e q u i r e d  t o  be OPERABLE when i t s  assoc ia ted  RHR 
system i s  n o t  ope ra t i ng  I n  shutdown coo l i ng .  I n  MODE 1 and 
MODE 3, above t h e  shutdown c o o l i n g  i n t e r l o c k  pressure, RHR 
shutdown c o o l i n g  mode i s  p r o h i b i t e d .  I n  MODE 2 d u r i n g  power 
ascension, decay heat  removal i s  secured t o  a l l o w  t h e  
r e a c t o r  t o  heatup and pressur ize .  

ACTIONS A. l  and A.2 

I f  one o r  more r e a c t o r  coo lan t  temperature m o n i t o r i n g  
ins t rument  channels a re  inoperable,  t h e  decay heat  removal 
c a p a b i l i t y  o f  t h e  a f f e c t e d  RHR subsystem must be v e r i f i e d  t o  
assure cont inuous shutdown c o o l i n g  opera t ion .  Th i s  
v e r i f i c a t i o n  t y p i c a l l y  i nvo l ves  checking va l ve  al ignments, 
o t h e r  parameters such as f l o w  and pressure, heat  exchanger 
o u t l e t  temperature, and heat  exchanger c o o l i n g  water  
temperatures i n  t h e  Reactor Closed Coo l ing  Water system. I f  
RHR shutdown c o o l i n g  can be v e r i f i e d ,  con t inued decay heat  
removal c a p a b i l i t y  e x i s t s  a l though t h e  r e a c t o r  coo lan t  
temperature mon i t o r i ng  i ns t rumen ta t i on  i s  inoperab le .  
However, w i t h  t h e  r e a c t o r  cool  an t  temperature 
i ns t rumen ta t i on  inoperable,  i t  i s  prudent  t o  e s t a b l i s h  
a l t e r n a t e  methods o f  r e a c t o r  coo lan t  temperature mon i t o r i ng  
c a p a b i l i t y .  One a l t e r n a t e  method i s  by mon i t o r i ng  o f  t h e  
r e a c t o r  bottom d r a i n  l i n e  temperature i f  t h e  Reactor Water 
Cleanup system i s  i n  opera t ion .  

The one hour Completion Time f o r  Ac t i on  A.2 i s  reasonable 
s ince  t h e  r a t e  o f  change o f  r e a c t o r  coo lan t  temperature 
change i s  t y p i c a l l y  smal l  over  t h i s  t ime  i n t e r v a l  even f o r  
t h e  l o s s  o f  decay heat  removal c a p a b i l i t y .  The Complet ion 
Time i s  a l so  based on t h e  cons ide ra t i on  t h a t  t h e  Reactor 
Cleanup System may n o t  be i n  ope ra t i on  and adequate t ime  i s  
r e q u i r e d  t o  p lace  t h i s  system i n t o  ope ra t i on  f o r  a re1  i a b l e  
temperature i n d i c a t i o n .  

(cont inued)  
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ACTIONS 
( Continued ) 

u 
I f  i t  can n o t  be v e r i f i e d  t h a t  a t  l e a s t  one RHR i s  ope ra t i ng  
i n  t h e  shutdown c o o l i n g  mode, and a l t e r n a t e  r e a c t o r  coo lan t  
temperature mon i t o r i ng  c a p a b i l i t y  can n o t  be es tab l i shed,  
i t  i s  necessary t o  take  ac t i ons  t o  r e s t o r e  t h e  c a p a b i l i t y  
immediately.  Local i n d i c a t i o n  o f  r e a c t o r  coo lan t  
temperature i s  an acceptable a l t e r n a t e  when c o n t r o l  room 
i n d i c a t i o n s  can n o t  be es tab l i shed.  

SURVEILLANCE SR 3 .3 .8 .2 .1  
REQUIREMENTS 

Performance o f  t h e  CHANNEL CHECK ensures t h a t  a gross 
f a i l u r e  o f  i ns t rumen ta t i on  has n o t  occurred between Channel 
Func t iona l  Tests. A CHANNEL CHECK i s  a comoarison o f  t h e  
parameter i n d i c a t e d  on one channel t o  t h e  same parameter 
i n d i c a t e d  on o t h e r  s i m i l a r  channels. It i s  based on t h e  
assumption t h a t  inst rument  channels mon i t o r i ng  t h e  same 
parameter should read approx imate ly  t h e  same value. 
S i g n i f i c a n t  d e v i a t i o n s  between t h e  ins t rument  channels cou ld  
be an i n d i c a t i o n  o f  excessive ins t rument  d r i f t  o r  o t h e r  
channel f a u l t s  i n  one o f  t h e  channels. 

Agreement c r i t e r i a  a re  determined by t h e  p l a n t  s t a f f ,  based 
on a combinat ion o f  t h e  channel ins t rument  u n c e r t a i n t i e s ,  
i n c l u d i n g  i n d i c a t i o n  and r e a d a b i l i t y .  I f  a channel i s  
ou t s i de  t h e  match c r i t e r i a ,  i t may be an i n d i c a t i o n  t h a t  t h e  
ins t rument  has d r i f t e d  ou t s i de  i t s  l i m i t .  

The s p e c i f i e d  h i g h  r e l i a b i l i t y  o f  each temperature 
mon i t o r i ng  channel p rov ides  conf idence t h a t  a channel 
f a i l u r e  w i l l  be r a r e .  However, a  s u r v e i l l a n c e  i n t e r v a l  o f  
[ 7 ]  days i s  used t o  p rov ide  conf idence t h a t  g ross  f a i l u r e s  
t h a t  do n o t  a c t i v a t e  an annunciator  o r  a larm w i l l  be 
de tec ted  w i t h i n  [ 7 ]  days. The CHANNEL CHECK supplements l e s s  
formal ,  b u t  more f requent ,  checks o f  channels d u r i n g  normal 
ope ra t i ona l  use o f  t h e  d i s p l a y s  assoc ia ted  w i t h  t h e  channels 
r e q u i r e d  by t h e  LCO. 

A CHANNEL FUNCTIONAL TEST i s  performed on each r e a c t o r  
coo lan t  temperature mon i t o r i ng  channel t o  ensure t h a t  t h e  

(cont inued)  

ABWR TS B 3.3-240 Rev. 0. Design Control Document/Tier 2 



Reactor Cool an t  Temperature Mon i to r i ng  
B 3 .3 .8 .2  

BASES 

SURVEILLANCE SR 3 .3 .8 .2 .2  (cont inued) 
REOUIREMENTS 
( cont inued ) e n t i r e  channel w i l l  per form the  in tended func t i on .  As noted 

i n  t h e  Surve i l lance,  t he  CHANNEL FUNCTIONAL TEST i s  o n l y  
requ i red  t o  be performed p r i o r  t o  RHR shutdown operat ion.  
The [ 9 2 ]  day frequency i s  based on t h e  s imple design and 
r e l i a b i l i t y  o f  t h e  temperature mon i to r i ng  ins t rumenta t ion .  

CHANNEL CALIBRATION i s  a complete check o f  t he  inst rument  
l oop  and sensor. 

The frequency i s  based upon the  assumption o f  an 18 month 
c a l i b r a t i o n  i n t e r v a l  i n  t h e  de terminat ion  o f  t h e  magnitude 
o f  equipment d r i f t  i n  t he  s e t p o i n t  ana lys is .  

REFERENCES 1. DCD T i e r  2 ,  Sect ion  19L 

ABWR TS Rev. 0. Design C o n t r o l  DocumentlTier 2 



B 3.4 REACTOR COOLANT SYSTEM (RCS) 

B  3.4.1 Reactor I n t e r n a l  Pumps (RIPS)-Operat ing 

BASES 

BACKGROUND The Reactor Coolant R e c i r c u l a t i o n  System i s  designed t o  
p rov ide  a  f o r ced  coo lan t  f l o w  through t h e  core  t o  remove 
heat f rom t h e  f u e l .  The f o r ced  coo lan t  f l o w  removes more 
heat f rom t h e  f u e l  than  would be poss ib l e  w i t h  j u s t  n a t u r a l  
c i r c u l a t i o n .  The f o r ced  f low,  t he re fo re ,  a l l ows  ope ra t i on  
a t  s i g n i f i c a n t l y  h i ghe r  power than  would o therw ise  be 
poss ib l e .  The r e c i r c u l a t i o n  system a l s o  c o n t r o l s  r e a c t i v i t y  
over  a  wide span o f  r e a c t o r  power by v a r y i n g  t h e  
r e c i r c u l a t i o n  f l o w  r a t e  t o  c o n t r o l  t h e  v o i d  con ten t  o f  t h e  
moderator.  The Reactor Coolant R e c i r c u l a t i o n  System 
c o n s i s t s  o f  t e n  r e c i r c u l a t i o n  pumps i n t e r n a l  t o  t h e  r e a c t o r  
vessel.  These r e a c t o r  i n t e r n a l  pumps (RIPs) d i r e c t l y  
p rov ide  t h e  d r i v i n g  f l o w  o f  water  through t h e  r e a c t o r  
vessel .  Each RIP con ta ins  a  wet motor, an ad jus tab le  speed 
d r i v e  (ASO) t o  c o n t r o l  pump speed, an ex te rna l  heat  
exchanger t o  cool  t h e  pump motor, and assoc ia ted  
i ns t rumen ta t i on .  The RIP motors, which p ro t rude  f rom t h e  
bottom o f  t h e  r e a c t o r  vessel i n t o  t h e  lower  d r y w e l l ,  a re  
p a r t  o f  t h e  r e a c t o r  coo lan t  pressure boundary. The RIP 
i m p e l l e r s  and s h a f t s  a re  r e a c t o r  vessel i n t e r n a l s .  

The r e c i r c u l a t e d  coo lan t  cons i s t s  o f  sa tu ra ted  water  f rom 
t h e  steam separators and d rye rs  t h a t  has been subcooled by 
incoming feedwater. Th is  water  passes down t h e  annulus 
between t h e  r e a c t o r  vessel w a l l  and t h e  core  shroud and 
becomes t h e  s u c t i o n  f l o w  f o r  t h e  RIPs. Th is  f l o w  en te rs  t h e  
t e n  RIPs a t  s u c t i o n  i n l e t s  l o c a t e d  e q u i d i s t a n t  around t h e  
p l a t e  ( o r  pump deck) forming t h e  bottom o f  t h e  annulus area. 
The t o t a l  f l o w  then  passes through t h e  RIP i m p e l l e r  i n t o  t h e  
area below t h e  core  ( lower  plenum), g a i n i n g  s u f f i c i e n t  head 
i n  t h e  process t o  d r i v e  t h e  requ i red  f l o w  upward th rough t h e  
core. 

The subcooled water  en te rs  t h e  bot tom o f  t h e  f u e l  channels 
and con tac t s  t h e  f u e l  c ladding,  where heat  i s  t r a n s f e r r e d  t o  
t h e  coo lan t .  As i t  r i s e s ,  t h e  coo lan t  begins t o  b o i l ,  
c r e a t i n g  steam vo ids  w i t h i n  t h e  f u e l  channel t h a t  con t inue  
u n t i l  t h e  coo lan t  e x i t s  t h e  core.  Because o f  reduced 
moderation, t h e  steam v o i d i n g  in t roduces  nega t i ve  r e a c t i v i t y  
t h a t  must be compensated f o r  t o  ma in ta i n  o r  t o  inc rease  
r e a c t o r  power. The r e c i r c u l a t i o n  f l o w  c o n t r o l  a1 lows 

(cont inued)  
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BASES 

BACKGROUND opera to rs  t o  inc rease  r e c i r c u l a t i o n  f l o w  and sweep some o f  
(cont inued)  t h e  vo ids  f rom t h e  f u e l  channel, overcoming t h e  nega t i ve  

r e a c t i v i t y  v o i d  e f f e c t .  Thus, t h e  reason f o r  hav ing  
v a r i a b l e  r e c i r c u l a t i o n  f l o w  i s  t o  compensate f o r  r e a c t i v i t y  
e f f e c t s  o f  b o i l i n g  over  a  wide range o f  power genera t ion  
( i  .e., 55 t o  100% RTP) w i t h o u t  having t o  move c o n t r o l  rods  
and d i s t u r b  d e s i r a b l e  f l u x  pa t t e rns .  

Each RIP i s  manual ly s t a r t e d  f rom t h e  c o n t r o l  room. The 
ASDs p rov ide  r e g u l a t i o n  o f  i n d i v i d u a l  RIP speed and, 
t he re fo re ,  f l ow .  The f l o w  through each RIP can be manual ly 
o r  au toma t i ca l l y  c o n t r o l l e d .  

APPLICABLE 
SAFETY ANALYSES 

The ope ra t i on  o f  t h e  Reactor Cool an t  R e c i r c u l a t i o n  System 
w i t h  100% core f l o w  i s  an i n i t i a l  c o n d i t i o n  assumed i n  t h e  
design bas i s  l o s s  o f  coo lan t  acc iden t  (LOCA) (Ref. 1) and 
abnormal ope ra t i ng  t r a n s i e n t s  (Ref.  2 ) .  Rated core  f l o w  can 
be achieved w i t h  e i t h e r  n i n e  o r  t e n  RIPs i n  opera t ion .  
Dur ing  a  LOCA and an a l l  RIPs t r i p  event, a l l  ope ra t i ng  RIPs 
are  assumed t o  t r i p  a t  t ime  zero due t o  a  c o i n c i d e n t  l o s s  o f  
o f f s i t e  power. The subsequent core f l o w  coastdown w i l l  be 
immediate and r a p i d  because o f  t h e  r e l a t i v e l y  low i n e r t i a  o f  
t h e  pumps and motors. However, t h e  RIPs are  assumed t o  have 
s u f f i c i e n t  f l o w  coastdown c h a r a c t e r i s t i c s  t o  ma in ta i n  f u e l  
thermal margins d u r i n g  abnormal ope ra t i ona l  t r a n s i e n t s  
(Ref.  2),  which are analyzed i n  DCD T i e r  2, Chapter 15. 

A  p l a n t  s p e c i f i c  LOCA ana l ys i s  may be performed assuming 
o n l y  [ ] ope ra t i ng  RIPs. Th is  ana l ys i s  s h a l l  demonstrate 
t h a t ,  i n  t h e  event o f  a  LOCA, t h e  Emergency Core Coo l ing  
System response w i l l  p rov ide  adequate core coo l i ng ,  p rov ided  
t h e  APLHGR requirements a re  mod i f i ed  acco rd ing l y  
(Ref. 3 ) .  

The t r a n s i e n t  analyses o f  DCD T i e r  2, Chapter 15 may a l s o  be 
performed f o r  [ ] RIPs i n  ope ra t i on  (Ref.  3)  t o  demonstrate 
s u f f i c i e n t  f l o w  coastdown c h a r a c t e r i s t i c s  t o  ma in ta i n  f u e l  
thermal margins d u r i n g  t h e  abnormal ope ra t i ona l  t r a n s i e n t s  
analyzed prov ided  t h e  MCPR requi rements a re  mod i f ied .  
Dur ing  ope ra t i on  w i t h  o n l y  [ ] RIPs, m o d i f i c a t i o n  t o  t h e  
Reactor P r o t e c t i o n  System average power range mon i t o r  (APRM) 
ins t rument  se tpo in t s  i s  a l s o  requ i red  t o  account f o r  t h e  
d i f f e r e n t  re1  a t i onsh ips  between r e a c t o r  i n t e r n a l  pump f l o w  
( reverse  f l o w  through t h e  pump i m p e l l e r s )  and r e a c t o r  core 
f l ow .  The APLHGR and MCPR s e t p o i n t s  f o r  [ ] RIPs i n  

(cont inued)  
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BASES 

APPLICABLE ope ra t i on  a re  t o  be s p e c i f i e d  i n  t h e  COLR. The APRM f l o w  
SAFETY ANALYSES biased s imu la ted  thermal power s e t p o i n t  i s  i n  LC0 3.3.1.1, 

(cont inued)  "SSLC Sensor Ins t rumenta t ion . "  

RIPs ope ra t i ng  s a t i s f i e s  C r i t e r i o n  2  o f  t h e  NRC P o l i c y  
Statement. 

LC0 A t  l e a s t  n i n e  RIPS are  requ i red  t o  be i n  ope ra t i on  t o  ensure 
t h a t  d u r i n g  a  pos tu la ted  LOCA o r  t r a n s i e n t  t h e  assumptions 
o f  t h e  associated analyses a r e  s a t i s f i e d .  Wi th o n l y  [ ] 
RIPs i n  opera t ion ,  m o d i f i c a t i o n s  t o  t h e  r e q u i r e d  APLHGR 
1  i m i t s  (LC0 3.2.1, "AVERAGE PLANAR LINEAR HEAT GENERATION 
RATE (APLHGR)"), MCPR l i m i t s  (LC0 3.2.2, "MINIMUM CRITICAL 
POWER RATIO (MCPR)"), and APRM Flow Biased Simulated Thermal 
Power-High s e t p o i n t  (LC0 3.3.1.1) may be app l i ed  t o  a l l o w  
cont inued ope ra t i on  cons i s ten t  w i t h  t h e  assumptions o f  
Reference 1. 

APPLICABILITY I n  MODES 1  and 2, requirements f o r  ope ra t i on  o f  t h e  Reactor 
Coolant R e c i r c u l a t i o n  System are  necessary s i nce  t h e r e  i s  
cons iderab le  energy i n  t h e  r e a c t o r  core  and t h e  l i m i t i n g  
design bas i s  t r a n s i e n t s  and acc iden ts  a re  assumed t o  occur. 
I n  MODES 3, 4, and 5, t h e  consequences o f  an acc iden t  a re  
reduced and t h e  f l o w  and coastdown c h a r a c t e r i s t i c s  o f  t h e  
RIPS are  n o t  impor tan t .  

ACTIONS 

With t h e  requirements o f  t h e  LC0 n o t  met, t h e  u n i t  i s  
r e q u i r e d  t o  be brought  t o  a  MODE i n  which t h e  LC0 does n o t  
apply. To achieve t h i s  s ta tus ,  t h e  p l a n t  must be brought  t o  
MODE 3  w i t h i n  12 hours. I n  t h i s  cond i t i on ,  t h e  RIPS are  n o t  
r equ i red  t o  be ope ra t i ng  because o f  t h e  reduced s e v e r i t y  o f  
DBAs and minimal dependence on t h e  RIPs f l o w  and coastdown 
c h a r a c t e r i s t i c s .  The a l lowed Completion Time o f  12 hours i s  
reasonable, based on ope ra t i ng  experience, t o  reach  MODE 3  
f rom f u l l  power c o n d i t i o n s  i n  an o r d e r l y  manner and w i t h o u t  
cha l l eng ing  p l a n t  systems. 

ABWR TS 

(cont inued)  
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BASES (cont inued)  

SURVEILLANCE SR 3.4.1.1 
REOUIREMENTS 

Th is  SR ensures t h a t  t h e  number o f  OPERABLE RIPs i s  
cons i s ten t  w i t h  t h e  assumptions o f  t h e  a p p l i c a b l e  DBA and 
t r a n s i e n t  analyses. Th i s  s u r v e i l l a n c e  i s  r e q u i r e d  t o  be 
performed once every 24 hours. Opera t ing  exper ience w i t h  
p rev ious  BUR designs has demonstrated t h a t  a 24 hour  
frequency f o r  t h i s  type  o f  s u r v e i l l a n c e  i s  adequate. 

REFERENCES 1. DCD T i e r  2, Sec t ion  6.3.3. 

2. OCD T i e r  2, Chapter 15. 

3. [P lan t  s p e c i f i c  ana l ys i s  f o r  [ ] RIPs ope ra t i ng . ]  
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B 3.4 REACTOR COOLANT SYSTEM (RCS) 

B  3.4.2 Safety/Rel i e f  Valves (S/RVs) 

BASES 

BACKGROUND The American Soc ie ty  o f  Mechanical Engineers (ASME) B o i l e r  
and Pressure Vessel Code (Ref.  1) r e q u i r e s  t h e  Reactor 
Pressure Vessel be p ro tec ted  f rom overpressure d u r i n g  upset  
c o n d i t i o n s  by s e l f  actuated s a f e t y  va lves.  As p a r t  o f  t h e  
nuc lea r  pressure r e l i e f  system, t h e  s i z e  and number o f  
s a f e t y / r e l i e f  va lves  (S/RVs) a re  se lec ted  such t h a t  peak 
p ressure  i n  t h e  nuc lea r  system w i l l  n o t  exceed t h e  ASME Code 
l i m i t s  f o r  t h e  r e a c t o r  coo lan t  p ressure  boundary (RCPB). 

The S/RVs a re  l o c a t e d  on t h e  main steam l i n e s  between t h e  
r e a c t o r  vessel and t h e  f i r s t  i s o l a t i o n  va l ve  w i t h i n  t h e  
d rywe l l .  Each S/RV discharges steam through a  d ischarge  
l i n e  t o  a  p o i n t  below t h e  minimum water  l e v e l  i n  t h e  
suppression pool .  

The S/RVs can ac tua te  by e i t h e r  o f  two modes: t h e  s a f e t y  
mode o r  t h e  r e l i e f  mode. I n  t h e  s a f e t y  mode ( o r  s p r i n g  mode 
o f  opera t ion) ,  t h e  d i r e c t  a c t i o n  o f  t h e  steam pressure  i n  
t h e  main steam l i n e s  w i l l  a c t  aga ins t  a  s p r i n g  loaded d i s k  
t h a t  w i l l  pop open when t h e  va l ve  i n l e t  pressure exceeds t h e  
s p r i n g  f o r ce .  I n  t h e  r e l i e f  mode ( o r  power ac tua ted  mode o f  
opera t ion) ,  a  pneumatic p i s t o n  o r  c y l i n d e r  and mechanical 
l i n k a g e  assembly a re  used t o  open t h e  va l ve  by overcoming 
t h e  s p r i n g  fo rce ,  even w i t h  t h e  va l ve  i n l e t  p ressure  equal 
t o  0 MPaG. The pneumatic ope ra to r  i s  arranged so t h a t  i t s  
ma l f unc t i on  w i l l  n o t  prevent  t h e  va l ve  d i s k  f rom l i f t i n g  i f  
steam i n l e t  pressure reaches t h e  s p r i n g  1  i f t  s e t  pressures. 
I n  t h e  r e l i e f  mode, va lves  may be opened manual ly  o r  
a u t o m a t i c a l l y  a t  t h e  se lec ted  p rese t  pressure.  E i g h t  o f  t h e  
S/RVs t h a t  p rov ide  t h e  r e l i e f  f u n c t i o n  a re  p a r t  o f  t h e  
Automatic Depressur iza t ion  System s p e c i f i e d  i n  LC0 3.5.1, 
"ECCS-Operating." The i ns t rumen ta t i on  f o r  t h e  ADS f u n c t i o n  
i s  d iscussed i n  LC0 3.3.1.1, "SSLC Sensor Ins t rumenta t ion . "  

(cont inued)  
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BASES (cont inued)  

APPLICABLE The overpressure p r o t e c t i o n  system must accomnodate t h e  
SAFETY ANALYSES most severe pressure t r a n s i e n t .  Eva lua t ions  have determined 

t h a t  t h e  most severe t r a n s i e n t  i s  t h e  c l o s u r e  o f  a l l  main 
steam i s o l a t i o n  valves (MSIVs) f o l l owed  by r e a c t o r  scram on 
h igh  neut ron  f l u x  ( i .e . ,  f a i l u r e  o f  t h e  d i r e c t  scram 
associated w i t h  MSIV p o s i t i o n )  (Ref. 2 ) .  For  t h e  purpose o f  
t h e  analyses, e leven o f  t h e  S/RVs are  assumed t o  opera te  i n  
t h e  s a f e t y  mode and no c r e d i t  i s  taken f o r  t h e  r e l i e f  mode 
o f  opera t ion .  The ana l ys i s  r e s u l t s  demonstrate t h a t  t h e  
design S/RV capac i t y  i s  capable o f  ma in ta i n i ng  r e a c t o r  
pressure below t h e  ASME Code l i m i t  o f  110% o f  vessel  design 
pressure,  i . e . ,  110% x 8.62 MPaG - 9.48 MPaG. Twelve S/RVs 
are  r e q u i r e d  t o  be OPERABLE i n  t h e  s a f e t y  mode t o  meet 
s i n g l e  f a i l u r e  cons idera t ions .  Th is  LC0 he lps  t o  ensure 
t h a t  t h e  acceptance l i m i t  o f  9.48 MPaG i s  met d u r i n g  t h e  
design bas i s  event.  

Reference 3 d iscusses a d d i t i o n a l  events t h a t  a re  expected t o  
ac tua te  t h e  S/RVs. From an overpressure s tandpo in t ,  these 
events are bounded by t h e  MSIV c l o s u r e  w i t h  f l u x  scram event  
descr ibed  above. 

S/RVs s a t i s f y  C r i t e r i o n  3 o f  t h e  NRC P o l i c y  Statement. 

LC0 The s a f e t y  f u n c t i o n  o f  twe lve  S/RVs i s  r e q u i r e d  t o  be 
OPERABLE i n  t h e  s a f e t y  mode. The requi rements o f  t h i s  LC0 
are  app l i cab le  o n l y  t o  t h e  c a p a b i l i t y  o f  t h e  S/RVs t o  
mechanical ly  open t o  r e l i e v e  excess pressure.  An eva lua t i on  
was performed t o  e s t a b l i s h  t h e  paramet r i c  r e l a t i o n s h i p  
between t h e  peak vessel pressure and t h e  number o f  OPERABLE 
S/RVs. The r e s u l t s  show t h a t  w i t h  a minimum o f  e leven S/RVs 
i n  t h e  s a f e t y  mode OPERABLE, t h e  ASME Code l i m i t  o f  
9.48 MPaG i s  n o t  exceeded. Twelve S/Rvs a re  r e q u i r e d  t o  be 
OPERABLE i n  t h e  s a f e t y  mode t o  meet s i n g l e  f a i l u r e  
cons idera t ions .  

The S/RV s e t p o i n t s  a re  es tab l i shed  t o  ensure t h e  ASME Code 
l i m i t  on peak r e a c t o r  pressure i s  s a t i s f i e d .  The ASME Code 
s p e c i f i c a t i o n s  r e q u i r e  t h e  lowest  s a f e t y  va l ve  be s e t  a t  o r  
below vessel design pressure, i .e., 8.62 MPaG and t h e  
h ighes t  s a f e t y  va l ve  be se t  so t h e  t o t a l  accumulated 
pressure does n o t  exceed 110% o f  t h e  design pressure f o r  
cond i t i ons .  The t r a n s i e n t  eva lua t i ons  i n  Reference 3 a re  

(cont inued)  
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BASES (cont inued)  

LC0 based on these se tpo in t s ,  bu t  a l s o  i n c l u d e  t h e  a d d i t i o n a l  
(cont inued)  u n c e r t a i n t i e s  o f  f 1% o f  t h e  nominal s e t p o i n t  t o  account f o r  

p o t e n t i a l  s e t p o i n t  d r i f t  t o  p rov ide  an added degree o f  
conservat ism. 

Opera t ion  w i t h  fewer va lves  OPERABLE than  s p e c i f i e d ,  o r  w i t h  
s e t p o i n t s  o u t s i d e  t h e  ASME l i m i t s ,  cou ld  r e s u l t  i n  a more 
severe r e a c t o r  response t o  a t r a n s i e n t  than  p red i c ted ,  
p o s s i b l y  r e s u l t i n g  i n  t h e  ASME Code l i m i t  on r e a c t o r  
p ressure  being exceeded. 

APPLICABILITY I n  MODES 1, 2, and 3, t h e  s p e c i f i e d  number o f  S/RVs must be 
OPERABLE s ince  t h e r e  may be cons iderab le  energy i n  t h e  
r e a c t o r  co re  and t h e  l i m i t i n g  des ign  b a s i s  t r a n s i e n t s  a re  
assumed t o  occur .  The S/RVs may be r e q u i r e d  t o  p rov ide  
pressure r e l i e f  t o  d ischarge energy f rom t h e  co re  u n t i l  such 
t ime  t h a t  t h e  Residual Heat Removal (RHR) System i s  capable 
o f  d i s s i p a t i n g  t h e  heat .  

I n  MODE 4, decay heat  i s  low enough f o r  t h e  RHR System t o  
p rov ide  adequate coo l ing ,  and r e a c t o r  pressure i s  low enough 
t h a t  t h e  overpressure l i m i t  cannot be approached by assumed 
ope ra t i ona l  t r a n s i e n t s  o r  acc idents.  I n  MODE 5, t h e  r e a c t o r  
vessel head i s  unbo l ted  o r  removed and t h e  r e a c t o r  i s  a t  
atmospheric pressure.  The S/RV f u n c t i o n  i s  n o t  needed 
d u r i n g  these cond i t i ons .  

ACTIONS - A. 1 

With t h e  s a f e t y  f u n c t i o n  o f  one r e q u i r e d  S/RV inoperab le ,  
t h e  remain ing OPERABLE S/RVs are capable o f  p r o v i d i n g  t h e  
necessary overpressure p r o t e c t i o n .  [Because o f  a d d i t i o n a l  
design margin, t h e  ASME Code l i m i t s  f o r  t h e  RCPB can a l s o  be 
s a t i s f i e d  w i t h  two S/RVs inoperab le . ]  However, t h e  o v e r a l l  
r e1  i a b i l  i t y  o f  t h e  pressure re1  i e f  system i s  reduced because 
a d d i t i o n a l  f a i l u r e s  i n  t h e  remain ing OPERABLE S/RVs cou ld  
r e s u l t  i n  f a i l u r e  t o  adequately r e l i e v e  p ressure  d u r i n g  a 
l i m i t i n g  event.  For t h i s  reason, con t inued ope ra t i on  i s  
pe rm i t t ed  f o r  a l i m i t e d  t ime  on l y .  

(cont inued)  
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BASES 

ACTIONS The 14 day Completion Time t o  r e s t o r e  t h e  inoperab le  
(cont inued)  r e q u i r e d  S/RVs t o  OPERABLE s t a t u s  i s  based on t h e  r e l i e f  

c a p a b i l i t y  o f  t h e  remain ing S/RVs, t h e  low p r o b a b i l i t y  o f  an 
event r e q u i r i n g  S/RV ac tua t i on ,  and a  reasonable t ime t o  
complete t h e  Required Ac t ion .  

B . l  and 8.2 

With l e s s  than the  minimum number o f  r e q u i r e d  S/RVs 
OPERABLE, a  t r a n s i e n t  may r e s u l t  i n  t h e  v i o l a t i o n  o f  t h e  
ASME Code l i m i t  on r e a c t o r  pressure.  I f  t h e  inoperab le  
r e q u i r e d  S/RV cannot be r e s t o r e d  t o  OPERABLE s t a t u s  w i t h i n  
t h e  associated Completion Time o f  Required A c t i o n  A . l  o r  i f  
two o r  more r e q u i r e d  S/RVs are inoperable,  t h e  p l a n t  must be 
brought  t o  a  MODE i n  which t h e  LC0 does n o t  apply.  To 
achieve t h i s  s ta tus ,  t he  p l a n t  must be brought  t o  a t  l e a s t  
MODE 3  w i t h i n  12 hours and t o  MODE 4  w i t h i n  36 hours. The 
a l lowed Completion Times are reasonable, based on ope ra t i ng  
experience, t o  reach t h e  r e q u i r e d  p l a n t  c o n d i t i o n s  f rom f u l l  
power c o n d i t i o n s  i n  an o r d e r l y  manner and w i t h o u t  
cha l l eng ing  p l a n t  systems. 

SURVEILLANCE SR 3.4.2.1 
REQUIREMENTS 

Th is  Su rve i l l ance  demonstrates t h a t  t h e  r e q u i r e d  S/RVs w i l l  
open a t  t h e  pressures assumed i n  t h e  s a f e t y  ana l ys i s  o f  
Reference 2. The demonstrat ion o f  t h e  S/RV s a f e t y  f u n c t i o n  
1  i f t  s e t t i n g s  must be performed d u r i n g  shutdown, s ince  t h i s  
i s  a  bench t e s t .  The l i f t  s e t t i n g  pressure  s h a l l  correspond 
t o  ambient c o n d i t i o n s  o f  t h e  valves a t  nominal ope ra t i ng  
temperatures and pressures. The S/RV s e t p o i n t  i s  t 3% f o r  
OPERABILITY; however, t he  valves a re  r e s e t  t o  + 1% d u r i n g  
the  Su rve i l l ance  t o  a l l o w  f o r  d r i f t .  

The Frequency i s  s p e c i f i e d  i n  accordance w i t h  t h e  I n s e r v i c e  
T e s t i n g  Program. 



BASES 

SURVEILLANCE SR 3.4.2.2 
RFOUTRFMFNTS . . - . - - . . -. . - . . . - 

(cont inued) A manual a c t u a t i o n  o f  each r e q u i r e d  S/RV i s  performed t o  
v e r i f y  t ha t ,  mechanical ly ,  t h e  va l ve  i s  f u n c t i o n i n g  p r o p e r l y  
and no blockage e x i s t s  i n  t h e  v a l v e  d ischarge l i n e .  Th i s  
can be demonstrated by t h e  response o f  t h e  t u r b i n e  c o n t r o l  
va lves o r  bypass valves, by a  change i n  t h e  measured steam 
f low,  o r  any o the r  method s u i t a b l e  t o  v e r i f y  steam f l ow .  
Adequate r e a c t o r  steam dome pressure must be a v a i l a b l e  t o  
per fo rm t h i s  t e s t  t o  avo id  damaging t h e  va lve .  S u f f i c i e n t  
t ime  i s  t h e r e f o r e  a l lowed a f t e r  t h e  r e q u i r e d  pressure i s  
achieved t o  per form t h i s  t e s t .  Adequate pressure  a t  which 
t h i s  t e s t  i s  t o  be performed i s  [6 .55]  MPaG ( t h e  pressure 
recommended by t h e  va l ve  manufacturer) .  P l a n t  s t a r t u p  i s  
a l lowed p r i o r  t o  per forming t h i s  t e s t  because va lve  
OPERABILITY and t h e  se tpo in t s  f o r  overpressure p r o t e c t i o n  
are v e r i f i e d ,  pe r  ASME requirements, p r i o r  t o  va lve  
i n s t a l l a t i o n .  Therefore,  t h i s  SR i s  mod i f i ed  by a  Note t h a t  
s t a t e s  t h e  Su rve i l l ance  i s  n o t  r e q u i r e d  t o  be performed 
u n t i l  12 hours a f t e r  r e a c t o r  steam dome pressure i s  
z ( [ 6 . 55 ]  MPaG). The 12 hours a l lowed f o r  manual a c t u a t i o n  
a f t e r  t h e  r e q u i r e d  pressure i s  reached i s  s u f f i c i e n t  t o  
achieve s t a b l e  c o n d i t i o n s  f o r  t e s t i n g  and prov ides  a  
reasonable t ime t o  complete t h e  SR. I f  t h e  va l ve  f a i l s  t o  
ac tua te  due o n l y  t o  t h e  f a i l u r e  o f  t h e  so leno id  b u t  i s  
capable o f  opening on overpressure, t h e  s a f e t y  f u n c t i o n  o f  
t h e  S/RV i s  considered OPERABLE. 

The Frequency i s  c o n s i s t e n t  w i t h  SR 3.4.2.1 t o  ensure t h a t  
t h e  S/RVs are  manual ly ac tua ted  f o l l o w i n g  removal f o r  
re fu rb ishment  o r  l i f t  s e t p o i n t  t e s t i n g .  

REFERENCES 1. ASME, B o i l e r  and Pressure Vessel Code, Sec t i on  111. 

2. DCD T i e r  2, Sec t ion  5.2.2. 

3. DCD T i e r  2, Chapter 15. 
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B  3.4 REACTOR COOLANT SYSTEM (RCS) 

B  3.4.3 RCS Opera t iona l  LEAKAGE 

BASES 

BACKGROUND The RCS inc ludes  systems and components t h a t  c o n t a i n  o r  
t r a n s p o r t  t h e  coo lan t  t o  o r  f rom t h e  r e a c t o r  core. The 
pressure con ta in i ng  components o f  t h e  RCS and t h e  p o r t i o n s  
o f  connect ing systems ou t  t o  and i n c l u d i n g  t h e  i s o l a t i o n  
va lves  d e f i n e  t h e  r e a c t o r  cool  an t  pressure boundary (RCPB) . 
The j o i n t s  o f  t h e  RCPB components a re  welded o r  bo l t ed .  

Dur ing  p l a n t  l i f e ,  t h e  j o i n t  and va l ve  i n t e r f a c e s  can 
produce va ry i ng  amounts o f  r e a c t o r  coo lan t  LEAKAGE, through 
e i t h e r  normal ope ra t i ona l  wear o r  mechanical d e t e r i o r a t i o n .  
L i m i t s  on RCS ope ra t i ona l  LEAKAGE are  r e q u i r e d  t o  ensure 
app rop r i a te  a c t i o n  i s  taken be fo re  t h e  i n t e g r i t y  o f  t h e  RCPB 
i s  impaired. Th is  LC0 s p e c i f i e s  t h e  types and l i m i t s  o f  
LEAKAGE. 

Th is  p r o t e c t s  t h e  RCS pressure boundary descr ibed  i n  
10 CFR 50.2, 10 CFR 50.55a(c), and GDC 55 o f  10 CFR 50, 
Appendix A  (Refs. 1, 2, and 3) .  

The s a f e t y  s i g n i f i c a n c e  o f  l eaks  f rom t h e  RCPB v a r i e s  w i d e l y  
depending on t h e  source, r a t e ,  and du ra t i on .  Therefore,  
d e t e c t i o n  o f  LEAKAGE i n  t h e  p r imary  containment i s  
necessary. Methods f o r  q u i c k l y  separa t ing  t h e  i d e n t i f i e d  
LEAKAGE f rom t h e  u n i d e n t i f i e d  LEAKAGE a r e  necessary t o  
p rov ide  t h e  opera to rs  q u a n t i t a t i v e  i n f o r m a t i o n  t o  pe rm i t  
them t o  t ake  c o r r e c t i v e  a c t i o n  should a  l e a k  occur 
de t r imen ta l  t o  t h e  s a f e t y  o f  t h e  f a c i l i t y  o r  t h e  p u b l i c .  

A  1  i m i  t e d  amount o f  1  eakage i n s i d e  p r imary  containment i s  
expected from a u x i l i a r y  systems t h a t  cannot be made 100% 
l e a k t i g h t .  Leakage from these systems should be de tec ted  
and i s o l a t e d  f rom t h e  p r imary  containment atmosphere, i f  
poss ib le ,  so as n o t  t o  mask RCS ope ra t i ona l  LEAKAGE 
de tec t i on .  

Th i s  LC0 dea ls  w i t h  p r o t e c t i o n  o f  t h e  RCPB f rom degradat ion  
and t h e  core  f rom inadequate coo l ing ,  i n  a d d i t i o n  t o  
p reven t i ng  t h e  acc ident  analyses r a d i a t i o n  re l ease  
assumptions f rom be ing  exceeded. The consequences o f  
v i o l a t i n g  t h i s  LC0 i nc lude  t h e  p o s s i b i l i t y  o f  a  l o s s  o f  
coo lan t  acc iden t .  

ABWR TS 
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RCS Opera t iona l  LEAKAGE 
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BASES (cont inued)  

APPLICABLE The a l l owab le  RCS ope ra t i ona l  LEAKAGE 1 i m i t s  a re  based on 
SAFETY ANALYSES t h e  p r e d i c t e d  and observed leakage i n  ope ra t i ng  p l a n t s .  The 

normal ly  expected background LEAKAGE due t o  equipment design 
and t h e  d e t e c t i o n  c a p a b i l i t y  o f  t h e  i ns t rumen ta t i on  f o r  
de te rmin ing  system LEAKAGE were a l s o  considered.  The 
evidence f rom experiments suggests, f o r  LEAKAGE even g r e a t e r  
than  t h e  s p e c i f i e d  u n i d e n t i f i e d  LEAKAGE l i m i t s ,  t h e  
p r o b a b i l i t y  i s  smal l  t h a t  t h e  impe r fec t i on  o r  c rack  
associated w i t h  such LEAKAGE would grow r a p i d l y .  

The u n i d e n t i f i e d  LEAKAGE f l o w  l i m i t  a l lows t ime  f o r  
c o r r e c t i v e  a c t i o n  be fo re  t h e  RCPB cou ld  be s i g n i f i c a n t l y  
compromised. [The 3.785 L/min l i m i t  i s  a smal l  f r a c t i o n  o f  
t h e  c a l c u l a t e d  f l o w  f rom a c r i t i c a l  c rack  i n  t h e  p r ima ry  
system p i p i n g  (Ref.  6 ) ] .  Crack behavior  f rom exper imenta l  
programs (Refs. 4  and 5) shows l e a k  r a t e s  o f  tens  o f  
thousands l i t e r s  per  second w i l l  precede c rack  i n s t a b i l i t y .  

No a p p l i c a b l e  s a f e t y  ana l ys i s  assumes t h e  t o t a l  LEAKAGE 
l i m i t .  The t o t a l  LEAKAGE l i m i t  cons iders  RCS i n v e n t o r y  
makeup c a p a b i l i t y  and d r y w e l l  f l o o r  sump capac i t y .  

RCS ope ra t i ona l  LEAKAGE s a t i s f i e s  C r i t e r i o n  2 o f  t h e  NRC 
P o l i c y  Statement. 

LC0 RCS ope ra t i ona l  LEAKAGE s h a l l  be 1 i m i t e d  t o :  

a. Pressure Boundary LEAKAGE 

No pressure boundary LEAKAGE i s  al lowed, be ing  
i n d i c a t i v e  o f  m a t e r i a l  degradat ion.  LEAKAGE o f  t h i s  
type  i s  unacceptable as t h e  l e a k  i t s e l f  cou ld  cause 
f u r t h e r  d e t e r i o r a t i o n ,  r e s u l t i n g  i n  h i ghe r  LEAKAGE. 
V i o l a t i o n  o f  t h i s  LC0 cou ld  r e s u l t  i n  con t inued 
degradat ion o f  t h e  RCPB. LEAKAGE pas t  sea l s  and 
gaskets i s  n o t  pressure boundary LEAKAGE. 

b. U n i d e n t i f i e d  LEAKAGE 

U n i d e n t i f i e d  LEAKAGE o f  3.785 L/min i s  a l lowed as a 
reasonable minimum amount t h a t  can be de tec ted  w i t h i n  
a reasonable t ime.  The d rywe l l  a i r  mon i to r ing ,  
d r y w e l l  sump l e v e l  mon i to r ing ,  and d r y w e l l  a i r  coo le r  

(cont inued)  
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BASES 

LC0 condensate f l o w  r a t e  mon i t o r i ng  equipment a r e  used t o  
(cont inued)  d e t e c t  u n i d e n t i f i e d  LEAKAGE. V i o l a t i o n  o f  t h i s  LC0 

cou ld  r e s u l t  i n  con t inued degradat ion  o f  t h e  RCPB. 

c .  To ta l  LEAKAGE 

The t o t a l  LEAKAGE 1 i m i t  i s  based on a reasonable 
minimum de tec tab le  amount. The l i m i t  a l s o  accounts 
f o r  LEAKAGE f rom known sources ( i d e n t i f i e d  LEAKAGE). 
V i o l a t i o n  o f  t h i s  LC0 i n d i c a t e s  an unexpected amount 
o f  LEAKAGE and, t he re fo re ,  cou ld  i n d i c a t e  new o r  
a d d i t i o n a l  degradat ion i n  an RCPB component o r  system. 

APPLICABILITY I n  MODES 1, 2, and 3, t h e  RCS ope ra t i ona l  LEAKAGE LC0 
app l i es  because t h e  p o t e n t i a l  f o r  RCPB LEAKAGE i s  g r e a t e s t  
when t h e  r e a c t o r  i s  pressur ized.  

I n  MODES 4 and 5, RCS ope ra t i ona l  LEAKAGE l i m i t s  a re  n o t  
r equ i red  s i nce  t h e  r e a c t o r  i s  n o t  p ressu r i zed  and s t resses  
i n  t h e  RCPB m a t e r i a l s  and p o t e n t i a l  f o r  LEAKAGE a r e  reduced. 

ACTIONS - A. 1 

Wi th  RCS u n i d e n t i f i e d  o r  t o t a l  LEAKAGE g r e a t e r  than  t h e  
l i m i t s ,  ac t i ons  must be taken t o  reduce t h e  leak .  Because 
t h e  LEAKAGE l i m i t s  a re  conse rva t i ve l y  below t h e  LEAKAGE t h a t  
would c o n s t i t u t e  a c r i t i c a l  c rack  s ize ,  4 hours i s  a l lowed 
t o  reduce t h e  LEAKAGE r a t e s  be fo re  t h e  r e a c t o r  must be shu t  
down. I f  an u n i d e n t i f i e d  LEAKAGE has been i d e n t i f i e d  and 
q u a n t i f i e d ,  i t  may be r e c l a s s i f i e d  and considered as 
i d e n t i f i e d  LEAKAGE. However, t h e  t o t a l  LEAKAGE 1 i m i t  would 
remain unchanged. The 4 hour Completion Time i s  needed t o  
p r o p e r l y  v e r i f y  t h e  source be fo re  t h e  r e a c t o r  must be shut  
down. 

8.1 and 8.2 

I f  t h e  Required Ac t i on  and assoc ia ted  Complet ion Time o f  
Cond i t i on  A i s  n o t  met o r  i f  pressure boundary LEAKAGE 
e x i s t s ,  t h e  p l a n t  must be brought  t o  a MODE i n  which t h e  LC0 
does n o t  apply .  To achieve t h i s  s ta tus ,  t h e  p l a n t  must be 

ABWR TS 
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BASES (cont inued)  

ACTIONS 8.1 and 8.2 (cont inued)  
(cont inued)  

brought  t o  MODE 3 w i t h i n  12 hours and t o  MODE 4 w i t h i n  
36 hours. The a l lowed Completion Times are  reasonable, 
based on ope ra t i ng  experience, t o  reach t h e  r e q u i r e d  p l a n t  
cond i t i ons  f rom f u l l  power c o n d i t i o n s  i n  an o r d e r l y  manner 
and w i t h o u t  cha l l eng ing  p l a n t  systems. 

SURVEILLANCE SR 3.4.3.1 
REOUIREMENTS 

The RCS LEAKAGE i s  moni tored by a v a r i e t y  o f  ins t ruments  
designed t o  p rov ide  alarms when LEAKAGE i s  i n d i c a t e d  and t o  
q u a n t i f y  t h e  va r i ous  types o f  LEAKAGE. Leakage d e t e c t i o n  
i ns t rumen ta t i on  i s  d iscussed i n  more d e t a i l  i n  t h e  Bases f o r  
LC0 3.4.5, "RCS Leakage De tec t i on  Ins t rumenta t ion . "  Sump 
l e v e l  and f l o w  r a t e  a re  t y p i c a l l y  moni tored t o  determine 
ac tua l  LEAKAGE ra tes .  However, any method may be used t o  
q u a n t i f y  LEAKAGE w i t h i n  t h e  g u i d e l i n e s  o f  Reference 7. I n  
con junc t i on  w i t h  alarms and o t h e r  a d m i n i s t r a t i v e  c o n t r o l s ,  
an B hour Frequency f o r  t h i s  S u r v e i l l a n c e  i s  app rop r i a te  f o r  
i d e n t i f y i n g  changes i n  LEAKAGE and f o r  t r a c k i n g  r e q u i r e d  
t rends  (Ref. 8 ) .  

- -- 

REFERENCES 1. 

2. 

3. 

4. 

5. 

6. 

10 CFR 50.2. 

10 CFR 50.55a(c). 

10 CFR 50, Appendix A, GDC 55. 

GEAP-5620, A p r i l  1968. 

NUREG-76/067, October 1975. 

[COL A p p l i c a t i o n  f o r  Leak-Before-Break Q u a l i f i c a t i o n  
f o r  P ip i ng  Systems.] 

Regulatory Guide 1.45. 

Generic L e t t e r  88-01, Supplement 1. 
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RCS PIV Leakage 
B 3 .4 .4  

B 3.4 REACTOR COOLANT SYSTEM (RCS) 

B 3.4.4 RCS Pressure I s o l a t i o n  Valve (PIV) Leakage 

BASES 

BACKGROUND RCS PIVs are  de f i ned  as any two normal ly  c losed va lves  i n  
s e r i e s  w i t h i n  t h e  r e a c t o r  coo lan t  pressure boundary (RCPB). 
The f u n c t i o n  o f  RCS PIVs i s  t o  separate t h e  h i g h  pressure 
RCS f rom an at tached low pressure system. Th is  p r o t e c t s  t h e  
RCS pressure boundary descr ibed i n  10 CFR 50.2, 
10 CFR 50.55a(c), and GDC 55 o f  10 CFR 50, Appendix A 
(Refs. 1, 2, and 3 ) .  PIVs a re  designed t o  meet t h e  
requirements o f  Reference 4.  Dur ing  t h e i r  l i v e s ,  these 
valves can produce va ry i ng  amounts o f  r e a c t o r  coo lan t  
1 eakage through e i t h e r  normal ope ra t i ona l  wear o r  mechanical 
d e t e r i o r a t i o n .  

The RCS PIV LC0 a l lows RCS h i g h  pressure ope ra t i on  when 
leakage through these valves e x i s t s  i n  amounts t h a t  do n o t  
compromise sa fe t y .  The PIV leakage l i m i t  a p p l i e s  t o  each 
i n d i v i d u a l  va lve .  Leakage through these va lves  i s  n o t  
inc luded i n  any a l lowab le  LEAKAGE s p e c i f i e d  i n  LC0 3.4.3, 
"RCS Operat ional  LEAKAGE." 

Although t h i s  s p e c i f i c a t i o n  p rov ides  a l i m i t  on a l lowab le  
PIV leakage ra te ,  i t s  main purpose i s  t o  p revent  
overpressure f a i l u r e  o f  t h e  low pressure p o r t i o n s  o f  
connect ing systems. The leakage l i m i t  i s  an i n d i c a t i o n  t h a t  
t h e  PIVs between t h e  RCS and t h e  connect ing systems are  
degraded o r  degrading. PIV leakage cou ld  l e a d  t o  
overpressure o f  t h e  low pressure p i p i n g  o r  components. 
F a i l u r e  consequences cou ld  be a l o s s  o f  coo lan t  acc iden t  
(LOCA) ou t s i de  o f  containment, an unanalyzed acc iden t  which 
cou ld  degrade t h e  a b i l i t y  f o r  low pressure i n j e c t i o n .  

A study (Ref. 5) evaluated var ious  PIV c o n f i g u r a t i o n s  t o  
determine t h e  p r o b a b i l i t y  o f  in te rsys tem LOCAs. Th i s  s tudy 
concluded t h a t  p e r i o d i c  leakage t e s t i n g  o f  t h e  PlVs can 
s u b s t a n t i a l l y  reduce in te rsys tem LOCA p r o b a b i l i t y .  

PIVs a re  prov ided t o  i s o l a t e  t h e  RCS f rom t h e  f o l l o w i n g  
t y p i c a l l y  connected systems: 

(cont inued)  
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BASES 

BACKGROUND a. Residual Heat Removal (RHR) System; 
(cont inued)  

b. Standby L i q u i d  Cont ro l  System; 

c. High Pressure Core Flooder  System; and 

d. Reactor Core I s o l a t i o n  Coo l ing  System. 

The PIVs a re  l i s t e d  i n  Reference 6. 

APPLICABLE Reference 5  evaluated var ious  PIV con f i gu ra t i ons ,  
SAFETY ANALYSES leakage t e s t i n g  o f  t h e  valves,  and ope ra t i ona l  changes t o  

determine t h e  e f f e c t  on t h e  p r o b a b i l i t y  o f  i n te r sys tem 
LOCAs. Th is  s tudy concluded t h a t  p e r i o d i c  leakage t e s t i n g  
o f  t h e  PIVs can s u b s t a n t i a l l y  reduce t h e  p r o b a b i l i t y  o f  an 
i n te r sys tem LOCA. 

PIV leakage i s  n o t  considered i n  any Design Bas is  Accident  
analyses. Th is  S p e c i f i c a t i o n  p rov ides  f o r  mon i t o r i ng  t h e  
c o n d i t i o n  o f  t h e  RCPB t o  d e t e c t  PIV degradat ion  t h a t  has t h e  
p o t e n t i a l  t o  cause a LOCA ou ts i de  o f  containment. RCS PIV 
leakage s a t i s f i e s  C r i t e r i o n  2 of t h e  NRC P o l i c y  Statement. 

LC0 RCS PIV leakage i s  leakage i n t o  c losed systems connected t o  
t h e  RCS. I s o l a t i o n  va l ve  leakage i s  u s u a l l y  on t h e  o rder  o f  
drops pe r  minute. Leakage t h a t  increases s i g n i f i c a n t l y  
suggests t h a t  something i s  o p e r a t i o n a l l y  wrong and 
c o r r e c t i v e  a c t i o n  must be taken. V i o l a t i o n  o f  t h i s  LC0 
cou ld  r e s u l t  i n  cont inued degradat ion o f  a PIV, which cou ld  
l e a d  t o  ove rp ressu r i za t i on  o f  a low pressure system and t h e  
l o s s  o f  t h e  i n t e g r i t y  o f  a f i s s i o n  p roduc t  b a r r i e r .  

The LC0 PIV leakage l i m i t  i s  1.9 L/min pe r  2.54 cm o f  va l ve  
s i z e  w i t h  a maximum l i m i t  o f  19 L/min (Ref.  4 ) .  

Reference 4  permi ts  leakage t e s t i n g  a t  a lower  pressure 
d i f f e r e n t i a l  than  between t h e  s p e c i f i e d  maximum RCS pressure 
and t h e  normal pressure o f  t h e  connected system d u r i n g  RCS 
ope ra t i on  ( t h e  maximum pressure d i f f e r e n t i a l  ) . The observed 
r a t e  may be ad jus ted  t o  t h e  maximum pressure d i f f e r e n t i a l  by 
assuming leakage i s  d i r e c t l y  p r o p o r t i o n a l  t o  t h e  pressure 
d i f f e r e n t i a l  t o  t h e  one -ha l f  power. 

(cont inued)  
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BASES 

APPLICABILITY I n  MODES 1, 2, and 3,  t h i s  LC0 a p p l i e s  because t h e  PIV 
leakage p o t e n t i a l  i s  g rea tes t  when t h e  RCS i s  pressur ized.  
I n  MODE 3, valves i n  t h e  RHR f lowpath  a re  n o t  r e q u i r e d  t o  
meet t h e  requirements o f  t h i s  LC0 when i n  t h e  RHR mode o f  
operat ion.  

I n  MODES 4 and 5, leakage l i m i t s  a re  n o t  p rov ided  because 
t h e  lower  r e a c t o r  coo lan t  pressure r e s u l t s  i n  a reduced 
p o t e n t i a l  f o r  leakage and f o r  a LOCA ou ts i de  t h e  
containment. Accord ingly ,  t h e  p o t e n t i a l  f o r  t h e  
consequences o f  r e a c t o r  coo lan t  leakage i s  f a r  lower  d u r i n g  
these MODES. 

ACTIONS The ACTIONS are  mod i f ied  by two Notes. Note 1 has been 
prov ided  t o  modi fy  t h e  ACTIONS r e l a t e d  t o  RCS PIV f l o w  
paths.  Sec t ion  1.3, Completion Times, s p e c i f i e s  once a 
Cond i t ion  has been entered, subsequent t r a i n s ,  subsystems, 
components o r  va r i ab les  expressed i n  t h e  Condi t ion,  
d iscovered t o  be inoperab le  o r  n o t  w i t h i n  l i m i t s ,  w i l l  n o t  
r e s u l t  i n  separate e n t r y  i n t o  t h e  Cond i t ion .  Sec t ion  1.3 
a l s o  s p e c i f i e s  Required Ac t ions  o f  t h e  Cond i t i on  con t i nue  t o  
app ly  f o r  each a d d i t i o n a l  f a i l u r e ,  w i t h  Complet ion Times 
based on i n i t i a l  e n t r y  i n t o  t h e  Cond i t ion .  However, t h e  
Required Ac t ions  f o r  t h e  Cond i t ion  o f  RCS PIV leakage l i m i t s  
exceeded p rov ide  appropr ia te  compensatory measures f o r  
separate a f f e c t e d  RCS PIV f l o w  paths.  As such, a Note has 
been prov ided  t h a t  a l lows separate Cond i t ion  e n t r y  f o r  each 
a f f e c t e d  RCS PIV f l o w  path. Note 2 r e q u i r e s  an eva lua t i on  
o f  a f f e c t e d  systems i f  a PIV i s  inoperable.  The leakage may 
have a f f e c t e d  system OPERABILITY, o r  i s o l a t i o n  o f  a  l e a k i n g  
f l o w  pa th  w i t h  an a l t e r n a t e  va lve  may have degraded t h e  
a b i l i t y  o f  t h e  in te rconnec ted  system t o  per fo rm i t s  s a f e t y  
f unc t i on .  As a r e s u l t ,  the  app l i cab le  Cond i t ions  and 
Required Ac t ions  f o r  systems made inoperab le  by PIVs must be 
entered. Th i s  ensures appropr ia te  remedial  a c t i o n s  a re  
taken, i f  necessary, f o r  t h e  a f f e c t e d  systems. 

I f  leakage f rom one o r  more RCS PIVs i s  n o t  w i t h i n  l i m i t ,  
t h e  f l o w  pa th  must be i s o l a t e d  by a t  l e a s t  one c losed 
manual, deac t i va ted ,  automatic,  o r  check va lve  w i t h i n  
4 hours. Required Ac t i on  A . l  and Required A c t i o n  A.2 a re  
mod i f i ed  by a Note s t a t i n g  t h a t  the  va lves  used f o r  
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ACTIONS A.1 and A.Z (cont inued) 
(cont inued)  

i s o l a t i o n  must meet t h e  same leakage reaui rements as t h e  
PIVs and must be on t h e  RCPB o r  t h e  h igh  pressure p o r t i o n  o f  
t h e  system. 

Four hours p rov ides  t i m e  t o  reduce leakage i n  excess o f  t h e  
a l lowab le  l i m i t  and t o  i s o l a t e  t h e  f l o w  pa th  i f  leakage 
cannot be reduced w h i l e  c o r r e c t i v e  a c t i o n s  t o  resea t  t h e  
l e a k i n g  PIVs a re  taken. The 4 hours a l l ows  t ime  f o r  these 
ac t i ons  and r e s t r i c t s  t h e  t ime o f  ope ra t i on  w i t h  l e a k i n g  
valves.  

Required Ac t i on  A.2 s p e c i f i e s  t h a t  t h e  double i s o l a t i o n  
b a r r i e r  o f  two valves be r e s t o r e d  by c l o s i n g  another  va l ve  
q u a l i f i e d  f o r  i s o l a t i o n  o r  r e s t o r i n g  one l e a k i n g  PIV. The 
72 hour Completion Time a f t e r  exceeding t h e  l i m i t  considers 
t h e  t ime  requ i red  t o  complete t h e  Required Act ion,  t h e  low 
p r o b a b i l i t y  o f  a  second va lve  f a i l i n g  d u r i n g  t h i s  t i m e  
per iod ,  and t h e  low p r o b a b i l i t y  o f  a  pressure boundary 
r u p t u r e  o f  t h e  low pressure ECCS p i p i n g  when overpressur ized  
t o  r e a c t o r  pressure (Ref. 7 ) .  

B.l and 8.2 

I f  leakage cannot be reduced o r  t h e  system i so la ted ,  t h e  
p l a n t  must be brought t o  a MODE i n  which t h e  LC0 does n o t  
apply. To achieve t h i s  s ta tus ,  t h e  p l a n t  must be brought t o  
MODE 3 w i t h i n  12 hours and t o  MODE 4 w i t h i n  36 hours. Th i s  
a c t i o n  may reduce t h e  leakage and a l s o  reduces t h e  p o t e n t i a l  
f o r  a  LOCA ou ts i de  t h e  containment. The Complet ion Times 
are  reasonable, based on ope ra t i ng  experience, t o  achieve 
t h e  requ i red  p l a n t  cond i t i ons  from f u l l  power c o n d i t i o n s  i n  
an o r d e r l y  manner and w i t hou t  cha l l eng ing  p l a n t  systems. 

SURVEILLANCE SR 3.4.4.1 
REOUIREMENTS 

Performance o f  leakage t e s t i n g  on each RCS PIV i s  r e q u i r e d  
t o  v e r i f y  t h a t  leakage i s  below t h e  s p e c i f i e d  l i m i t  and t o  
i d e n t i f y  each l e a k i n g  valve.  The leakage l i m i t  o f  1.9 L/min 
per  2.54 cm o f  va lve  diameter up t o  19 L/min maximum a p p l i e s  
t o  each va lve .  Leakage t e s t i n g  r e q u i r e s  a s t a b l e  pressure 
cond i t i on .  For t h e  two PIVs i n  ser ies ,  t h e  leakage 
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SURVEILLANCE SR 3.4.4.1 (cont inued)  
REQUIREMENTS 

(cont inued)  requi rement  app l i es  t o  each va l ve  i n d i v i d u a l l y  and n o t  t o  
t h e  combined leakage across bo th  va lves.  I f  t h e  PIVs a r e  
n o t  i n d i v i d u a l l y  leakage tes ted ,  one va l ve  may have f a i l e d  
comple te ly  and n o t  be de tec ted  i f  t h e  o t h e r  va l ve  i n  s e r i e s  
meets t h e  leakage requi rement .  I n  t h i s  s i t u a t i o n ,  t h e  
p r o t e c t i o n  p rov ided  by redundant va lves  would be l o s t .  

The 18 month Frequency requ i r ed  by t h e  I n s e r v i c e  T e s t i n g  
Program i s  w i t h i n  t h e  Ref.  4, Frequency requi rement  and i s  
based on t h e  need t o  per fo rm t h i s  S u r v e i l l a n c e  under t h e  
cond i t i ons  t h a t  apply  du r i ng  an outage and t h e  p o t e n t i a l  f o r  
an unplanned t r a n s i e n t  i f  t h e  Su rve i l l ance  were performed 
w i t h  t h e  r e a c t o r  a t  power. 

Therefore,  t h i s  SR i s  mod i f i ed  by a  Note t h a t  s t a t e s  t h e  
leakage Su rve i l l ance  i s  n o t  r e q u i r e d  t o  be performed i n  
MODE 3. E n t r y  i n t o  MODE 3  i s  pe rm i t t ed  f o r  leakage t e s t i n g  
a t  h i g h  d i f f e r e n t i a l  pressures w i t h  s t a b l e  c o n d i t i o n s  n o t  
p o s s i b l e  i n  t h e  lower  MODES. 

REFERENCES 1. 10CFR50 .2 .  

2. 10 CFR 50.55a(c). 

3.  10 CFR 50, Appendix A, GDC 55. 

4. ASME/ANSI OMa-1988 Addenda t o  ASME/ANSI OM-1987 

5. NUREG-0677, May 1980. 

6. DCD T i e r  2, Table 3.9-9. 

7. NEDC-31339, November 1986. 
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B 3 .4  REACTOR COOLANT SYSTEM (RCS) 

B  3 .4 .5  RCS Leakage De tec t i on  I ns t rumen ta t i on  

BASES 

BACKGROUND GDC 30 o f  10 CFR 50, Appendix A  (Ref. 1). r e q u i r e s  means f o r  
d e t e c t i n g  and, t o  t h e  e x t e n t  p r a c t i c a l ,  i d e n t i f y i n g  t h e  
l o c a t i o n  o f  t h e  source o f  RCS LEAKAGE. Regu la to ry  
Guide 1.45 (Ref. 2) descr ibes  acceptable methods f o r  
s e l e c t i n g  leakage d e t e c t i o n  systems. 

L i m i t s  on LEAKAGE f rom t h e  r e a c t o r  coo lan t  p ressure  boundary 
(RCPB) a re  r e q u i r e d  so t h a t  app rop r i a te  a c t i o n  can be taken 
be fo re  t h e  i n t e g r i t y  o f  t h e  RCPB i s  impa i red  (Ref.  2).  
Leakage d e t e c t i o n  systems f o r  t h e  RCS a re  p rov ided  t o  a l e r t  
t h e  opera to rs  when leakage r a t e s  above normal background 
l e v e l s  a re  de tec ted  and a l s o  t o  supply  q u a n t i t a t i v e  
measurement o f  r a tes .  The Bases f o r  LC0 3 .4 .3 ,  "RCS 
Operat ional  LEAKAGE," d iscuss  t h e  l i m i t s  on RCS LEAKAGE 
ra tes .  

Systems f o r  separa t ing  t h e  LEAKAGE o f  an i d e n t i f i e d  source 
f rom an u n i d e n t i f i e d  source are necessary t o  p rov ide  prompt 
and q u a n t i t a t i v e  i n f o r m a t i o n  t o  t h e  opera to rs  t o  p e r m i t  them 
t o  t ake  immediate c o r r e c t i v e  ac t i on .  

LEAKAGE f rom t h e  RCPB i n s i d e  t h e  d r y w e l l  i s  de tec ted  by a t  
l e a s t  one o f  two o r  t h r e e  independent ly  mon i to red  va r i ab les ,  
such as sump l e v e l  changes and d r y w e l l  gaseous and 
p a r t i c u l a t e  r a d i o a c t i v i t y  l e v e l s .  The pr imary  means o f  
q u a n t i f y i n g  LEAKAGE i n  t h e  d r y w e l l  i s  t h e  d r y w e l l  f l o o r  
d r a i n  sump mon i t o r i ng  system. 

The d rywe l l  f l o o r  d r a i n  sump mon i t o r i ng  system mon i to rs  t h e  
LEAKAGE c o l l e c t e d  i n  t h e  f l o o r  d r a i n  sump. Th i s  
u n i d e n t i f i e d  LEAKAGE c o n s i s t s  o f  LEAKAGE f rom va l ve  f langes  
o r  packings, f l o o r  d ra ins ,  t h e  Reactor B u i l d i n g  Coo l ing  
Water System, and d rywe l l  a i r  c o o l i n g  u n i t  condensate 
d ra ins ,  and any LEAKAGE no t  c o l l e c t e d  i n  t h e  d r y w e l l  
equipment d r a i n  sump. The d r y w e l l  f l o o r  d r a i n  sump has 
l e v e l  t r a n s m i t t e r s  t h a t  supply  f i l l - r a t e  i n d i c a t i o n s  i n  t h e  
main c o n t r o l  room. 

(cont inued)  
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BACKGROUND The f l o o r  d r a i n  sump l e v e l  c o n t r o l  i ns t rumen ta t i on  w i l l  
(cont inued)  s t a r t  and s top  t h e  sump pumps when requ i red .  Inst ruments 

w i l l  p rov ide  i n fo rma t i on  on sump l e v e l  as a  f u n c t i o n  o f  t ime  
t o  a  computer t o  t r a c k  sump l e v e l  r a t e  o f  change. If a 
p rese t  l i m i t  on l e v e l  r a t e  o f  change i s  exceeded an a larm 
sounds i n  t h e  c o n t r o l  room i n d i c a t i n g  LEAKAGE r a t e  i n t o  t h e  
sump i n  excess o f  t h e  p rese t  l i m i t .  A  f l o w  i n d i c a t o r  i n  t h e  
d ischarge 1  i n e  o f  t h e  d rywe l l  f l o o r  d r a i n  sump prov ides  f l o w  
i n d i c a t i o n  i n  t h e  c o n t r o l  room. 

The d rywe l l  f i s s i o n  products mon i t o r i ng  system cont inuous ly  
mon i to rs  t h e  d rywe l l  atmosphere f o r  a i r bo rne  p a r t i c u l a t e  and 
gaseous r a d i o a c t i v i t y .  A  sudden inc rease  o f  r a d i o a c t i v i t y ,  
which may be a t t r i b u t e d  t o  RCPB steam o r  r e a c t o r  water 
LEAKAGE, i s  annunciated i n  t h e  c o n t r o l  room. The d rywe l l  
f i s s i o n  products mon i t o r i ng  system i s  s e n s i t i v e  enough t o  
i n d i c a t e  increased r a d i o a c t i v i t y  1 eve l  s  above background 
1  evel  s  . 
Condensate from t h e  d rywe l l  coo le rs  i s  r ou ted  t o  t h e  d rywe l l  
f l o o r  d r a i n  sump and i s  moni tored by a  f l o w  t r a n s m i t t e r  t h a t  
p rov ides  i n d i c a t i o n  and alarms i n  t h e  c o n t r o l  room. Th i s  
d r ywe l l  a i r  coo le r  condensate f l o w  r a t e  mon i t o r i ng  system 
serves as an added i n d i c a t o r  o f  RCS u n i d e n t i f i e d  LEAKAGE. 

APPLICABLE A t h r e a t  o f  s i g n i f i c a n t  compromise t o  t h e  RCPB e x i s t s  i f  t h e  
SAFETY ANALYSES b a r r i e r  con ta ins  a  c rack  t h a t  i s  l a r g e  enough t o  propagate 

r a p i d l y .  LEAKAGE r a t e  l i m i t s  a re  se t  low enough t o  d e t e c t  
t h e  LEAKAGE emi t ted  from a  s i n g l e  c rack  i n  t h e  RCPB (Refs. 4 
and 5). Each o f  t h e  leakage d e t e c t i o n  systems i n s i d e  t h e  
d rywe l l  i s  designed w i t h  t h e  c a p a b i l i t y  o f  d e t e c t i n g  LEAKAGE 
l e s s  than t h e  es tab l i shed  LEAKAGE r a t e  l i m i t s  and p r o v i d i n g  
app rop r i a te  alarm o f  excess LEAKAGE i n  t h e  c o n t r o l  room. 

A  c o n t r o l  room alarm a l lows t h e  opera to rs  t o  eva lua te  t h e  
s i g n i f i c a n c e  o f  t h e  i n d i c a t e d  LEAKAGE and, i f  necessary, 
shut  down t h e  r e a c t o r  f o r  f u r t h e r  i n v e s t i g a t i o n  and 
c o r r e c t i v e  ac t i on .  The a l lowed LEAKAGE r a t e s  a re  w e l l  below 
t h e  r a t e s  p r e d i c t e d  f o r  c r i t i c a l  c rack  s i zes  (Ref. 3 ) .  

(cont inued)  
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APPLICABLE Therefore, these ac t i ons  p rov ide  adequate response be fo re  a  
SAFETY ANALYSES s i g n i f i c a n t  break i n  t h e  RCPB can occur .  

(cont inued)  
RCS leakage d e t e c t i o n  i ns t rumen ta t i on  s a t i s f i e s  C r i t e r i o n  1  
o f  t h e  NRC P o l i c y  Statement. 

LC0 The d r y w e l l  f l o o r  d r a i n  sump mon i t o r i ng  system i s  r e q u i r e d  
t o  q u a n t i f y  t h e  u n i d e n t i f i e d  LEAKAGE f rom t h e  RCS. Thus, 
f o r  t h e  system t o  be considered OPERABLE, e i t h e r  t h e  f l o w  
mon i t o r i ng  o r  t h e  sump l e v e l  mon i t o r i ng  p o r t i o n  o f  t h e  
system must be OPERABLE. The o t h e r  mon i t o r i ng  systems 
p rov ide  e a r l y  alarms t o  t h e  opera to rs  so c l o s e r  examinat ion 
o f  o t h e r  d e t e c t i o n  systems w i l l  be made t o  determine t h e  
ex ten t  o f  any c o r r e c t i v e  a c t i o n  t h a t  may be requ i red .  Wi th 
t h e  leakage d e t e c t i o n  systems inoperable,  mon i t o r i ng  f o r  
LEAKAGE i n  t h e  RCPB i s  degraded. 

APPLICABILITY I n  MODES 1, 2, and 3, leakage d e t e c t i o n  systems a r e  requ i red  
t o  be OPERABLE t o  suppor t  LC0 3.4.3. Th is  A p p l i c a b i l i t y  i s  
cons i s ten t  w i t h  t h a t  f o r  LC0 3.4.3. 

ACTIONS tu 

With t h e  d rywe l l  f l o o r  d r a i n  sump mon i t o r i ng  system 
inoperable,  no o t h e r  form o f  sampling can p rov ide  t h e  
equ i va len t  i n fo rma t i on  t o  q u a n t i f y  leakage. However, t h e  
d rywe l l  f i s s i o n  products mon i to r  and/or t h e  d r y w e l l  a i r  
c o o l e r  condensate f l o w  r a t e  mon i to r  w i l l  p rov ide  i n d i c a t i o n s  
o f  changes i n  leakage. 

Wi th t h e  d rywe l l  f l o o r  d r a i n  sump mon i t o r i ng  system 
inoperable,  bu t  w i t h  RCS u n i d e n t i f i e d  and t o t a l  LEAKAGE 
be ing  determined every 8 hours (SR 3.4.3.1), ope ra t i on  may 
con t inue  f o r  30 days. The 30 day Completion Time o f  
Required Ac t i on  A. 1  i s  acceptable, based on o p e r a t i n g  
experience, cons ider ing  t h e  mu1 t i p l e  forms o f  leakage 
d e t e c t i o n  t h a t  a re  s t i l l  a v a i l a b l e .  Required A c t i o n  A.1 i s  
mod i f i ed  by a  Note t h a t  s t a t e s  t h a t  t h e  p r o v i s i o n s  o f  
LC0 3.0.4 a re  n o t  app l i cab le .  As a  r e s u l t ,  a  MODE change i s  

(cont inued)  
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ACTIONS (cont inued)  

a l lowed when t h e  d rywe l l  f l o o r  d r a i n  sump m o n i t o r i n g  system 
i s  inoperab le .  Th i s  a1 1 owance i s  p rov ided  because o t h e r  
i ns t rumen ta t i on  i s  a v a i l a b l e  t o  mon i to r  RCS leakage. 

p . l  and B.2 

Wi th t h e  a i r bo rne  p a r t i c u l a t e  channel o f  t h e  d r y w e l l  f i s s i o n  
p roduc ts  m o n i t o r i n g  channels inoperable,  g rab  samples o f  t h e  
containment atmosphere s h a l l  be taken and analyzed t o  
p rov ide  p e r i o d i c  leakage i n fo rma t i on .  Prov ided a sample i s  
ob ta ined  and analyzed every 12 hours, t h e  p l a n t  may be 
operated f o r  up t o  30 days t o  a l l o w  r e s t o r a t i o n  o f  t h e  
r e q u i r e d  mon i to r  channel . Provided a sample i s  ob ta ined  and 
analyzed every 12 hours, t h e  p l a n t  may con t i nue  ope ra t i on  
s ince  a t  l e a s t  one o t h e r  form o f  d r y w e l l  leakage d e t e c t i o n  
( i  .e., gaseous r a d i o a c t i v i t y  channel o f  t h e  f i s s i o n  p roduc ts  
mon i to r  and/or a i r  c o o l e r  condensate f l o w  r a t e  mon i t o r )  i s  
a v a i l a b l e .  

The 12 hour i n t e r v a l  p rov ides  p e r i o d i c  i n f o r m a t i o n  t h a t  i s  
adequate t o  d e t e c t  LEAKAGE. The 30 day Complet ion Time f o r  
r e s t o r a t i o n  recognizes t h a t  a t  l e a s t  one o t h e r  form o f  
leakage d e t e c t i o n  i s  a v a i l a b l e .  

The Required Ac t i ons  a re  mod i f i ed  by a Note t h a t  s t a t e s  t h a t  
t h e  p r o v i s i o n s  o f  LC0 3.0.4 are n o t  app l i cab le .  As a 
r e s u l t ,  a  MODE change i s  a l lowed when t h e  a i r b o r n e  
p a r t i c u l a t e  channel o f  t h e  d r y w e l l  f i s s i o n  p roduc ts  
mon i t o r i ng  system i s  inoperab le .  Th i s  al lowance i s  p rov ided  
because o t h e r  i ns t rumen ta t i on  i s  a v a i l a b l e  t o  mon i t o r  RCS 
1 eakage . 
C . l  and C.2 

With t h e  d rywe l l  gaseous r a d i o a c t i v i t y  channel o f  t h e  
d rywe l l  f i s s i o n  p roduc ts  mon i t o r i ng  system and t h e  d r y w e l l  
a i r  c o o l e r  condensate f l o w  mon i t o r i ng  system inoperab le ,  t h e  
d rywe l l  f l o o r  d r a i n  and a i r bo rne  p a r t i c u l a t e  channel o f  t h e  
d rywe l l  f i s s i o n  p roduc ts  mon i t o r i ng  systems p rov ide  
i n f o r m a t i o n  on LEAKAGE. The 30-day Complet ion Time f o r  
r e s t o r a t i o n  o f  e i t h e r  t h e  d r y w e l l  atmospheric gaseous o r  
d r ywe l l  a i r  c o o l e r  condensate f l o w  r a t e  m o n i t o r i n g  system 

(cont inued)  
-~ 
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ACTIONS C . l  and C.? (cont inued)  
(cont inued)  

recognizes t h a t  two o the r  forms o f  l e a k  d e t e c t i o n  a re  
ava i l ab le .  

The Required Ac t ions  a re  mod i f i ed  by a  Note t h a t  s t a t e s  t h a t  
t h e  p rov i s i ons  o f  LC0 3 .0 .4  are  n o t  app l i cab le .  As a  
r e s u l t ,  a  MODE change i s  a l lowed when t h e  d r y w e l l  
atmospheric gaseous and d rywe l l  a i r  coo le r  condensate f l o w  
r a t e  mon i t o r i ng  systems are  inoperable.  Th i s  al lowance i s  
p rov ided  because o the r  i ns t rumen ta t i on  i s  a v a i l  ab le  t o  
mon i to r  RCS leakage. 

D. l  and D.2 

I f  any Required Ac t i on  o f  Cond i t ion  A, B, o r  C cannot be met 
w i t h i n  t h e  associated Completion Time, t h e  p l a n t  must be 
brought  t o  a  MODE i n  which t h e  LC0 does n o t  apply. To 
achieve t h i s  s ta tus ,  t h e  p l a n t  must be brought  t o  a t  l e a s t  
MODE 3  w i t h i n  12 hours and t o  MODE 4 w i t h i n  36 hours. The 
a l lowed Completion Times are reasonable, based on ope ra t i ng  
experience, t o  reach t h e  r e q u i r e d  p l a n t  c o n d i t i o n s  i n  an 
o r d e r l y  manner and w i t hou t  cha l l eng ing  p l a n t  systems. 

Wi th a l l  r equ i red  mon i to rs  inoperable,  no r e q u i r e d  automatic 
means o f  mon i t o r i ng  LEAKAGE are  ava i l ab le ,  and immediate 
p l a n t  shutdown i n  accordance w i t h  LC0 3 .0 .3  i s  r equ i red .  

SURVEILLANCE SR 3 . 4 . 5 . 1  
REQUIREMENTS 

Th i s  SR reau i res  t h e  ~e r fo rmance  o f  a  CHANNEL CHECK o f  t h e  
requ i red  d rywe l l  atmospheric mon i t o r i ng  system. The check 
g i ves  reasonable conf idence t h a t  t h e  channel i s  ope ra t i ng  
p rope r l y .  The Frequency o f  12 hours i s  based on inst rument  
r e1  i a b i l  i t y  and i s  reasonable f o r  d e t e c t i n g  o f f  normal 
cond i t i ons .  

(cont inued)  
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SURVEILLANCE SR 3.4.5.2 
REOUIREMENTS 

(cont inued) Th i s  SR requ i res  t h e  performance o f  a CHANNEL FUNCTIONAL 
TEST o f  t h e  requ i red  RCS leakage d e t e c t i o n  ins t rumenta t ion .  
The t e s t  ensures t h a t  t h e  mon i to rs  can per fo rm t h e i r  
f u n c t i o n  i n  t h e  des i red  manner. The t e s t  a l s o  v e r i f i e s  t h e  
a larm s e t p o i n t  and r e l a t i v e  accuracy o f  t h e  inst rument  
s t r i n g .  The Frequency o f  31 days considers ins t rument  
re1  i a b i l  i t y ,  and ope ra t i ng  exper ience has shown i t  proper  
f o r  d e t e c t i n g  degradat ion.  

Th i s  SR requ i res  t h e  performance o f  a CHANNEL CALIBRATION o f  
t h e  r e q u i r e d  RCS leakage d e t e c t i o n  i ns t rumen ta t i on  channels. 
The c a l i b r a t i o n  v e r i f i e s  t h e  accuracy o f  t h e  ins t rument  
s t r i n g ,  i n c l u d i n g  t h e  inst ruments l o c a t e d  i n s i d e  
containment. The Frequency o f  18 months i s  a t y p i c a l  
r e f u e l i n g  c y c l e  and considers channel r e1  i a b i l  i t y .  
Operat ing experience has proven t h i s  Frequency i s  
acceptable.  

REFERENCES 1. 10 CFR 50, Appendix A, GDC 30. 

2. Regulatory Guide 1.45, May 1973 

3. D C D T i e r 2 ,  Sect ion5.2.5.5.3.  

4. GEAP-5620, A p r i l  1968. 

5. NUREG-75/067, October 1975. 
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B 3.4 REACTOR COOLANT SYSTEM (RCS) 

B  3.4.6 RCS S p e c i f i c  A c t i v i t y  

BASES 

BACKGROUND Dur ing  c i r c u l a t i o n ,  t h e  r e a c t o r  coo lan t  acqu i res  r a d i o a c t i v e  
m a t e r i a l s  due t o  re l ease  o f  f i s s i o n  products f rom f u e l  l eaks  
i n t o  t h e  coo lan t  and a c t i v a t i o n  o f  c o r r o s i o n  p roduc ts  i n  t h e  
r e a c t o r  cool  an t .  These r a d i o a c t i v e  m a t e r i a l s  i n  t h e  coo lan t  
can p l a t e  ou t  i n  t h e  RCS, and, a t  t imes, an accumulat ion 
w i l l  break away t o  sp i ke  t h e  normal l e v e l  o f  r a d i o a c t i v i t y .  
The re l ease  o f  coo lan t  d u r i n g  a  Design Bas is  Acc iden t  (DBA) 
cou ld  send r a d i o a c t i v e  m a t e r i a l s  i n t o  t h e  environment. 

L i m i t s  on t h e  maximum a l lowab le  l e v e l  o f  r a d i o a c t i v i t y  i n  
t h e  r e a c t o r  coo lan t  a re  es tab l i shed  t o  ensure, i n  t h e  event 
o f  a  re l ease  o f  any r a d i o a c t i v e  m a t e r i a l  t o  t h e  environment 
d u r i n g  a  DBA, r a d i a t i o n  doses are mainta ined w i t h i n  t h e  
l i m i t s  o f  10 CFR 100 (Ref. 1 ) .  

Th is  LC0 con ta ins  bo th  i o d i n e  and gross s p e c i f i c  a c t i v i t y  
l i m i t s .  The i o d i n e  i s o t o p i c  a c t i v i t i e s  pe r  gram o f  r e a c t o r  
coo lan t  a re  expressed i n  terms o f  a  DOSE EQUIVALENT 1-131. 
To ta l  s p e c i f i c  r e a c t o r  coo lan t  a c t i v i t y  i s  l i m i t e d  on t h e  
bas i s  o f  t h e  weighted average be ta  and gamma energy l e v e l s  
i n  t h e  coo lan t .  The a l lowab le  l e v e l s  a re  in tended t o  l i m i t  
t h e  2  hour r a d i a t i o n  dose t o  an i n d i v i d u a l  a t  t h e  s i t e  
boundary t o  a  smal l  f r a c t i o n  o f  t h e  10 CFR 100 l i m i t .  

APPLICABLE 
SAFETY ANALYSES 

A n a l y t i c a l  methods and assumptions i n v o l v i n g  r a d i o a c t i v e  
ma te r i a l  i n  t h e  p r imary  coo lan t  are presented i n  
Reference 2. The s p e c i f i c  a c t i v i t y  i n  t h e  r e a c t o r  coo lan t  
( t h e  source term) i s  an i n i t i a l  c o n d i t i o n  f o r  e v a l u a t i o n  o f  
t h e  consequences o f  an acc iden t  due t o  a  main steam l i n e  
break (MSLB) ou t s i de  containment. No f u e l  damage i s  
pos tu la ted  i n  t h e  MSLB accident ,  and t h e  re l ease  o f  
r a d i o a c t i v e  ma te r i a l  t o  t h e  environment i s  assumed t o  end 
when t h e  main steam i s o l a t i o n  va lves  (MSIVs) c l o s e  
complete ly  . 
Th i s  MSLB re lease  forms t h e  bas i s  f o r  de te rmin ing  o f f s i t e  
doses (Ref.  2).  The l i m i t s  on t h e  s p e c i f i c  a c t i v i t y  
o f  t h e  p r imary  coo lan t  ensure t h a t  f o r  a  MSLB w i t h  an 
assumed p re -acc iden t  i o d i n e  sp ike  corresponding t o  t h e  

(cont inued)  
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APPLICABLE maximum i o d i n e  concent ra t ion ,  t h e  c a l c u l a t e d  doses w i l l  n o t  
SAFETY ANALYSES exceed t h e  g u i d e l i n e  values o f  10 CFR 100 and f o r  a  MSLB 

(cont inued)  w i t h  an assumed i o d i n e  concen t ra t i on  corresponding t o  t h e  
e q u i l i b r i u m  va lue  f o r  cont inued f u l l  power opera t ion ,  t h e  
2-hour t h y r o i d  and whole body doses a t  t h e  s i t e  boundary 
w i l l  n o t  exceed 1091 o f  t h e  dose g u i d e l i n e s  o f  10 CFR 100. 

The 1  i m i t s  on s p e c i f i c  a c t i v i t y  a re  va lues f rom a  paramet r i c  
eva lua t i on  o f  t y p i c a l  s i t e  l o c a t i o n s .  These l i m i t s  a r e  
conserva t i ve  because t h e  eva lua t i on  considered more 
r e s t r i c t i v e  parameters than  f o r  a  s p e c i f i c  s i t e ,  such as t h e  
l o c a t i o n  o f  t h e  s i t e  boundary and t h e  meteoro log ica l  
c o n d i t i o n s  o f  t h e  s i t e .  

RCS s p e c i f i c  a c t i v i t y  s a t i s f i e s  C r i t e r i o n  2 o f  t h e  NRC 
Pol i c y  Statement. 

LC0 The s p e c i f i c  i o d i n e  a c t i v i t y  i s  l i m i t e d  t o  < 7400 Bq/g DOSE 
EQUIVALENT 1-131, and t h e  gross s p e c i f i c  a c t i v i t y  i s  l i m i t e d  
t o  (3.7x106/5) Bq/g. These l i m i t s  ensure t h e  source te rm 
assumed i n  t h e  s a f e t y  ana l ys i s  f o r  t h e  MSLB i s  n o t  exceeded, 
so any re l ease  o f  r a d i o a c t i v i t y  t o  t h e  environment d u r i n g  an 
MSLB i s  l e s s  than  a  small  f r a c t i o n  o f  t h e  10 CFR 100 l i m i t s .  

APPLICABILITY I n  MODE 1, and MODES 2 and 3  w i t h  any main steam l i n e  n o t  
i so la ted ,  l i m i t s  on t h e  p r imary  coo lan t  r a d i o a c t i v i t y  a r e  
a p p l i c a b l e  s ince  t he re  i s  an escape p a t h  f o r  r e l ease  o f  
r a d i o a c t i v e  m a t e r i a l  f rom t h e  p r imary  coo lan t  t o  t h e  
environment i n  t h e  event  o f  an MSLB ou ts i de  o f  p r ima ry  
containment. 

I n  MODES 2 and 3  w i t h  t h e  MSIVs c losed,  such l i m i t s  do n o t  
apply  s ince  an escape pa th  does no t  e x i s t .  I n  MODES 4 
and 5, no l i m i t s  are r e q u i r e d  s ince  t h e  r e a c t o r  i s  n o t  
p ressur ized  and t h e  p o t e n t i a l  f o r  leakage i s  reduced. 

(cont inued)  
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ACTIONS A Note t o  t h e  ACTIONS excludes t h e  MODE change r e s t r i c t i o n  
o f  LC0 3.0.4. Th i s  except ion  a l lows e n t r y  i n t o  t h e  
a p p l i c a b l e  MODE(S) w h i l e  r e l y i n g  on t h e  ACTIONS even though 
t h e  ACTIONS may e v e n t u a l l y  r e q u i r e  p l a n t  shutdown. Th i s  
except ion  i s  acceptable due t o  t h e  s i g n i f i c a n t  conservat ism 
incorpora ted  i n t o  t h e  s p e c i f i c  a c t i v i t y  1 i m i t ,  t h e  low 
p r o b a b i l i t y  o f  an event which i s  l i m i t i n g  due t o  exceeding 
t h i s  l i m i t ,  and t h e  a b i l i t y  t o  r e s t o r e  t r a n s i e n t  s p e c i f i c  
a c t i v i t y  excurs ions w h i l e  t h e  p l a n t  remains a t ,  o r  proceeds 
t o  power opera t ion .  

A . l  and A.2 

When t h e  r e a c t o r  coo lan t  s p e c i f i c  a c t i v i t y  exceeds t h e  LC0 
DOSE EQUIVALENT 1-131 1 i m i t ,  b u t  i s  < 148,000 Bq/g, samples 
must be analyzed f o r  DOSE EQUIVALENT 1-131 a t  l e a s t  once 
every 4 hours. I n  add i t i on ,  t h e  s p e c i f i c  a c t i v i t y  must be 
r e s t o r e d  t o  t h e  LC0 l i m i t  w i t h i n  48 hours. The Complet ion 
Time o f  once every 4 hours i s  based on t h e  t ime  needed t o  
take  and analyze a sample. The 48 hour Completion Time t o  
r e s t o r e  t h e  a c t i v i t y  l e v e l  p rov ides  a reasonable t ime  f o r  
temporary coo lan t  a c t i v i t y  increases ( i o d i n e  sp ikes  o r  c rud  
bu rs t s )  t o  be cleaned up w i t h  t h e  normal p rocess ing  systems. 

B.1. B.2.1. 8.2.2.1. and 8.2.2.2 

I f  t h e  DOSE EQUIVALENT 1-131 cannot be r e s t o r e d  t o  
< 7400 Bq/g w i t h i n  48 hours, o r  i f  a t  any t ime  i t  i s  
> 148,000 Bq/g, i t  must be determined a t  l e a s t  every  4 hours 
and a l l  t h e  main steam l i n e s  must be i s o l a t e d  w i t h i n  
12 hours. I s o l a t i n g  t h e  main steam l i n e s  prec ludes t h e  
p o s s i b i l i t y  o f  r e l e a s i n g  r a d i o a c t i v e  m a t e r i a l  t o  t h e  
environment i n  an amount t h a t  i s  more than  a smal l  f r a c t i o n  
o f  t h e  requi rements o f  10 CFR 100 du r i ng  a p o s t u l a t e d  MSLB 
acc iden t .  

A l t e r n a t e l y ,  t h e  p l a n t  can be brought  t o  MODE 3 w i t h i n  
12 hours and t o  MODE 4 w i t h i n  36 hours. Th is  o p t i o n  i s  
p rov ided  f o r  those instances when i s o l a t i o n  o f  main steam 
l i n e s  i s  n o t  des i red  (e.g., due t o  t h e  decay heat  l oads ) .  
I n  MODE 4, t h e  requirements o f  t h e  LC0 are  no l onge r  
app l i cab le .  

(cont inued)  
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BASES 

ACTIONS B.1. 8.2.1. B.2.2.1. and 8.2.2.2 (cont inued)  

The Completion Time o f  once every 4 hours i s  t h e  t ime  needed 
t o  take  and analyze a sample. The 12 hour Complet ion Time 
i s  reasonable, based on ope ra t i ng  experience, t o  i s o l a t e  t h e  
main steam l i n e s  i n  an o r d e r l y  manner and w i t h o u t  
cha l l eng ing  p l a n t  systems. Also, t h e  a l lowed Completion 
Times f o r  Required Ac t ions  B.2.2.1 and 8.2.2.2 f o r  b r i n g i n g  
t h e  p l a n t  t o  MODES 3 and 4 a re  reasonable, based on 
ope ra t i ng  experience, t o  reach t h e  r e q u i r e d  p l a n t  c o n d i t i o n s  
f rom f u l l  power cond i t i ons  i n  an o r d e r l y  manner and w i t h o u t  
cha l l eng ing  p l a n t  systems. 

C.1.  C.2.1. and C.2.2 

When t h e  r e ~ c t o r  coo lan t  s p e c i f i c  a c t i v i t y  i s  
> (3 .7x106/~)  Bq/g, a l l  main steam l i n e s  must be i s o l a t e d  
w i t h i n  12 hours. C los ing  t h e  MSIVs e l i m i n a t e s  t h e  p o t e n t i a l  
r a d i o a c t i v i t y  re lease  pa th  t o  t h e  environment d u r i n g  an MSLB 
event.  

A l t e r n a t e l y ,  t h e  p l a n t  can be brought  t o  MODE 3 w i t h i n  
12 hours and t o  MODE 4 w i t h i n  36 hours. Th is  o p t i o n  i s  
p rov ided  f o r  those instances when i s o l a t i o n  o f  main steam 
l i n e s  i s  no t  des i red  (e.g., due t o  t h e  decay heat  loads) .  
I n  MODE 4, t h e  requirements o f  t h e  LC0 are  no l onge r  
app l i cab le .  

The 12 hour Completion Time i s  reasonable, based on 
ope ra t i ng  experience, t o  i s o l a t e  t h e  main steam 1 i nes  
w i t hou t  cha l l eng ing  p l a n t  systems. Also, t h e  a l lowed 
Completion Times f o r  Required Ac t ions  C.2.1 and C.2.2 a re  
reasonable, based on ope ra t i ng  experience, t o  reach t h e  
requ i red  p l a n t  cond i t i ons  f rom f u l l  power c o n d i t i o n s  i n  an 
o r d e r l y  manner and w i t hou t  cha l l eng ing  p l a n t  systems. 

SURVEILLANCE SR 3.4.6.1 
REOUIREMENTS 

Th i s  SR r e q u i r e s  per fo rming  a gamma i s o t o p i c  a n a l y s i s  as a 
measure o f  t h e  gross s p e c i f i c  a c t i v i t y  o f  t h e  r e a c t o r  
coo lan t  a t  l e a s t  once pe r  7 days. Whi le  b a s i c a l l y  a 
q u a n t i t a t i v e  measure o f  r ad ionuc l i des  w i t h  h a l f  l i v e s  l onge r  
than  15 minutes, exc lud ing  iod ines ,  t h i s  measurement i s  t h e  

(cont inued)  
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BASES 

SURVEILLANCE SR 3.4.6.1 (cont inued)  
REQUIREMENTS 

(cont inued)  sum o f  t h e  degassed gamma a c t i v i t i e s  and t h e  gaseous gamna 
a c t i v i t i e s  i n  t h e  sample taken. Th i s  S u r v e i l l a n c e  prov ides  
an i n d i c a t i o n  o f  any inc rease  i n  gross s p e c i f i c  a c t i v i t y .  

Trending t h e  r e s u l t s  o f  t h i s  S u r v e i l l a n c e  a l lows proper  
remedia l  a c t i o n  t o  be taken be fo re  reach ing  t h e  LC0 l i m i t  
under normal ope ra t i ng  cond i t i ons .  The 7 day Frequency 
cons iders  t h e  u n l i k e l i h o o d  o f  a  gross f u e l  f a i l u r e  d u r i n g  
t h i s  s h o r t  t ime frame. 

Th is  Su rve i l l ance  i s  performed t o  ensure i o d i n e  remains 
w i t h i n  l i m i t  d u r i n g  normal opera t ion .  The 31 day Frequency 
i s  adequate t o  t r e n d  changes i n  t h e  i o d i n e  a c t i v i t y  l e v e l  
cons ide r i ng  gross s p e c i f i c  a c t i v i t y  i s  moni tored every  
7 days. 

Th is  SR i s  mod i f i ed  by a Note t h a t  r e q u i r e s  t h i s  
Su rve i l l ance  t o  be performed on l y  i n  MODE 1 because t h e  
l e v e l  o f  f i s s i o n  products generated i n  o t h e r  MODES i s  much 
1 ess. 

A radiochemical  ana l ys i s  f o r  de te rm ina t i on  i s  r e q u i r e d  
every 184 days w i t h  t h e  p lan t -ope ra t i ng  i n  MODE 1 w i t h  
e q u i l i b r i u m  cond i t i ons .  The E de te rm ina t i on  d i r e c t l y  
r e l a t e s  t o  t h e  LC0 and i s  r e q u i r e d  t o  v e r i f y  p l a n t  ope ra t i on  
w i t h j n  t h e  gross s p e c i f i c  a c t i v i t y  LC0 l i m i t .  The ana l ys i s  
f o r  E i s  a measurement o f  t h e  average energ ies pe r  
d i s i n t e g r a t i o n  f o r  i so topes  w i t h  h a l f  l i v e s  l onge r  than  
15 minutes, -exc luding iod ines .  Operat ing exper ience has 
shown t h a t  E does no t  change r a p i d l y  and t h e  Frequency o f  
184 days recognizes t h i s .  

Th i s  SR has been mod i f i ed  by a Note t h a t  s t a t e s  t h a t  
sampling i s  r equ i red  t o  be performed w i t h i n  31 days a f t e r  a 
minimum o f  2 e f f e c t i v e  f u l l  power days and 20 days o f  MODE 1 
ope ra t i on  have elapsed s ince  t h e  r e a c t o r  was l a s t  
s u b c r i t i c a l  f o r  a t  l e a s t  48 hours. Th is  ensures t h e  
r a d i o a c t i v e  m a t e r i a l s  are a t  e q u i l i b r i u m  so t h e  a n a l y s i s  f o r  

(cont inued)  
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B 3.4 .6  

BASES 

SURVEILLANCE SR 3 .4 .6 .3  
REQUIREMENTS - 

(continued) 
- 

E i s  representa t ive  and not  skewed by a crud burst  o r  o ther  
simi 1 a r  abnormal event.  

REFERENCES 1.  10 CFR 100.11, 1973. 

2 .  DCD T i e r  2 ,  Chapter 15. 

ABWR TS Rev. 0. Design Control Document/Tier 2 



RHR Shutdown Cool i n g  System - Hot Shutdown 
B 3.4.7 

B 3.4 REACTOR COOLANT SYSTEM (RCS) 

B 3.4.7 Residual Heat Removal (RHR) Shutdown Coo l ing  System-Hot Shutdown 

BASES 

BACKGROUND I r r a d i a t e d  f u e l  i n  t h e  shutdown r e a c t o r  core  generates heat  
d u r i n g  t h e  decay o f  f i s s i o n  p roduc ts  and increases t h e  
temperature o f  t h e  r e a c t o r  coo lan t .  Th i s  decay heat  must be 
removed t o  reduce t h e  temperature o f  t h e  r e a c t o r  coo lan t  t o  
s 93°C. Th i s  decay heat removal i s  i n  p repa ra t i on  f o r  
per fo rming  r e f u e l i n g  o r  maintenance opera t ions ,  o r  f o r  
keeping t h e  r e a c t o r  i n  t h e  Hot Shutdown c o n d i t i o n .  

The t h r e e  redundant, manual ly c o n t r o l  l e d  shutdown c o o l i n g  
subsystems o f  t h e  RHR System p rov ide  decay heat  removal. 
Each l oop  c o n s i s t s  o f  a  motor d r i v e n  pump, a hea t  exchanger, 
and associated p i p i n g  and valves.  Each l oop  has i t s  own 
ded ica ted  s u c t i o n  f rom t h e  RPV. Each pump discharges t h e  
r e a c t o r  coo lan t ,  a f t e r  c i r c u l a t i o n  through t h e  respec t i ve  
heat  exchanger, t o  t h e  r e a c t o r  v i a  feedwater l i n e  "A" f o r  
RHR loop  "A" and v i a  t h e  RHR low pressure f l o o d e r  spargers 
f o r  loops  "B" and " C " .  The RHR heat exchangers t r a n s f e r  
heat t o  t h e  Reactor B u i l d i n g  Coo l ing  Water System 
(LC0 3.7.1). 

APPLICABLE 
SAFETY ANALYSES 

Decay heat removal by t h e  RHR System i n  t h e  shutdown c o o l i n g  
mode i s  no t  r equ i red  f o r  m i t i g a t i o n  o f  any event o r  acc iden t  
evaluated i n  t h e  s a f e t y  analyses. Decay heat  removal i s ,  
however, an impor tan t  s a f e t y  f u n c t i o n  t h a t  must be 
accomplished o r  core  damage cou ld  r e s u l t .  A l though t h e  RHR 
Shutdown Cool ing System does no t  meet a s p e c i f i c  c r i t e r i o n  
o f  t h e  NRC Pol i c y  Statement, i t  was i d e n t i f i e d  i n  t h e  NRC 
P o l i c y  Statement as a s i g n i f i c a n t  c o n t r i b u t o r  t o  r i s k  
reduc t i on .  Therefore, t h e  RHR Shutdown Coo l ing  System i s  
r e t a i n e d  as a Technical  S p e c i f i c a t i o n .  

Three RHR shutdown c o o l i n g  subsystems are  r e q u i r e d  t o  be 
OPERABLE, and, when l e s s  than  5 r e a c t o r  i n t e r n a l  pumps 
(RIPS) a re  i n  ope ra t i on  ( s i m i l a r  t o  ope ra t i on  o f  a  s i n g l e  
r e c i r c u l a t i o n  l oop  i n  t h e  BWR/6), one shutdown c o o l i n g  
subsystem must be i n  opera t ion .  An OPERABLE RHR shutdown 

(cont inued)  
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BASES 

LC0 c o o l i n g  subsystem cons i s t s  o f  one OPERABLE RHR pump, a  heat  
(cont inued)  exchanger, and t h e  associated p i p i n g  and valves.  Each 

shutdown c o o l i n g  subsystem i s  considered OPERABLE i f  i t  can 
be manual ly a l i gned  (remote o r  l o c a l )  i n  t h e  shutdown 
c o o l i n g  mode f o r  removal o f  decay heat.  I n  MODE 3, two RHR 
shutdown c o o l i n g  subsystem can p rov ide  t h e  r e q u i r e d  c o o l i n g  
(Ref.  l ) ,  b u t  t h r e e  subsystems are  r e q u i r e d  t o  be OPERABLE 
t o  p rov ide  redundancy. Operat ion o f  one subsystem can 
ma in ta in  o r  reduce t h e  r e a c t o r  coo lan t  temperature as 
requ i red .  However, t o  ensure adequate core  f l o w  t o  a l l o w  
f o r  accurate average r e a c t o r  cool  an t  temperature mon i to r ing ,  
n e a r l y  cont inuous ope ra t i on  i s  requ i red .  

Note 1 permi ts  a l l  RHR shutdown c o o l i n g  subsystems and 
r e a c t o r  i n t e r n a l  pumps t o  be shut  down f o r  a  p e r i o d  o f  
2 hours i n  an 8 hour per iod .  Note 2 a l lows one RHR shutdown 
c o o l i n g  subsystem t o  be inoperab le  f o r  performance o f  
s u r v e i l l a n c e  t e s t s .  These t e s t s  may be on t h e  a f f e c t e d  RHR 
System o r  on some o t h e r  p l a n t  system o r  component t h a t  
necess i ta tes  p l a c i n g  t h e  RHR system i n  an inoperab le  s t a t u s  
d u r i n g  t h e  performance. Th is  i s  pe rm i t t ed  because t h e  core  
heat  genera t ion  can be low enough and t h e  heatup r a t e  slow 
enough t o  a l l o w  some changes t o  t h e  RHR subsystems o r  o t h e r  
opera t ions  r e q u i r i n g  RHR f l o w  i n t e r r u p t i o n  and l o s s  o f  
redundancy. 

APPLICABILITY I n  MODES 1 and 2, and i n  MODE 3 w i t h  r e a c t o r  steam dome 
pressure above t h e  RHR c u t  i n  permiss ive  pressure,  t h i s  LC0 
i s  n o t  app l i cab le .  Operat ion o f  t h e  RHR System i n  t h e  
shutdown c o o l i n g  mode i s  n o t  a l lowed above t h i s  pressure 
because t h e  RCS pressure may exceed t h e  design pressure o f  
t h e  shutdown c o o l i n g  p ip i ng .  Decay heat  removal a t  r e a c t o r  
pressures above t h e  RHR c u t  i n  permiss ive  pressure i s  
t y p i c a l l y  accomplished by condensing t h e  steam i n  t h e  main 
condenser. A d d i t i o n a l l y ,  i n  MODE 2 below t h i s  pressure,  t h e  
OPERABILITY requirements f o r  t h e  Emergency Core Coo l ing  
Systems (ECCS) (LC0 3.5 .1 ,  "ECCS-Operating") do n o t  a l l o w  
p l a c i n g  t h e  low pressure RHR shutdown c o o l i n g  subsystem i n t o  
opera t ion .  

(cont inued)  
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BASES 

APPLICABILITY I n  MODE 3 w i t h  r e a c t o r  steam dome pressure below t h e  RHR c u t  
(cont inued)  i n  permiss ive pressure ( i  .e., t h e  ac tua l  pressure a t  which 

t h e  i n t e r l o c k  rese t s )  t h e  RHR System may be operated i n  t h e  
shutdown c o o l i n g  mode t o  remove decay heat  t o  reduce o r  
ma in ta i n  coo lan t  temperature. 

The requirements f o r  decay heat removal i n  MODES 4 and 5 a re  
discussed i n  LC0 3 .4 .8 ,  "Residual Heat Removal (RHR) 
Shutdown Cool ing System-Cold Shutdown"; LC0 3.9.7,  
"Residual Heat Removal (RHR) -High Water Level "; and 
LC0 3.9.8, "Residual Heat Removal (RHR) -Low Water Level ." 

ACTIONS A.1.  A.2, and A.3 

Wi th  one o r  more r e q u i r e d  RHR shutdown c o o l i n g  subsystems 
inoperab le  f o r  decay heat  removal, t h e  inoperab le  r e q u i r e d  
subsystem(s) must be r e s t o r e d  t o  OPERABLE s t a t u s  w i t h o u t  
de lay .  I n  t h i s  cond i t i on ,  t h e  remain ing OPERABLE r e q u i r e d  
subsystem(s) can p rov ide  t h e  necessary decay heat  removal. 
The o v e r a l l  r e1  i ab i  1 i t y  i s  reduced, however, because a 
s i n g l e  f a i l u r e  i n  t h e  OPERABLE requ i red  subsystem(s) cou ld  
r e s u l t  i n  reduced RHR shutdown c o o l i n g  c a p a b i l i t y .  

Wi th one o f  t h e  t h ree  requ i red  RHR shutdown c o o l i n g  
subsystems inoperable,  t h e  remain ing r e q u i r e d  subsystems are  
capable o f  p r o v i d i n g  t h e  requ i red  decay heat  removal. 
However, t h e  o v e r a l l  re1  i abi  1 i t y  i s  reduced. Therefore an 
a l t e r n a t e  r e q u i r e d  method o f  decay heat  removal must be 
prov ided.  With more than one requ i red  RHR shutdown c o o l i n g  
subsystems inoperable,  an a l t e r n a t e  method o f  decay heat  
removal must be p rov ided  i n  a d d i t i o n  t o  t h a t  p rov ided  f o r  
t h e  i n i t i a l  RHR shutdown c o o l i n g  subsystem i n o p e r a b i l i t y .  
Th i s  r e -es tab l i shes  backup decay heat removal c a p a b i l i t i e s ,  
s i m i l a r  t o  t h e  requi rements o f  t h e  LCO. The 1 hour 
Completion Time i s  based on t h e  decay heat  removal f u n c t i o n  
and t h e  p r o b a b i l i t y  o f  a l o s s  o f  t h e  a v a i l a b l e  decay heat 
removal c a p a b i l i t i e s .  

The requ i red  c o o l i n g  capac i t y  o f  t h e  a l t e r n a t e  method should 
be ensured by v e r i f y i n g  (by c a l c u l a t i o n  o r  demonstrat ion)  
i t s  c a p a b i l i t y  t o  ma in ta in  o r  reduce temperature. Decay 
heat  removal by ambient losses  can be considered as 
c o n t r i b u t i n g  t o  t h e  a l t e r n a t e  method c a p a b i l i t y .  A l t e r n a t e  
methods t h a t  can be used i nc lude  (bu t  a re  n o t  l i m i t e d  t o )  

(cont inued)  
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BASES 

ACTIONS A.1. A.2, and A.3 (cont inued)  

t h e  Spent Fuel Pool Cool ing System, o r  t h e  Reactor Water 
Cleanup System. 

However, due t o  t h e  p o t e n t i a l l y  reduced r e l i a b i l i t y  o f  t h e  
a1 t e r n a t e  methods o f  decay heat removal, i t  i s  a l s o  r e q u i r e d  
t o  reduce t h e  r e a c t o r  coo lan t  temperature t o  t h e  p o i n t  where 
MODE 4  i s  entered.  With one o r  more RHR decay heat  removal 
subsystems inoperable,  t h e  t ime t o  achieve MODE 4 w i l l  
depend on severa l  parameters and t h e  c a p a b i l i t y  o f  t h e  
remain ing operable RHR decay heat  removal subsystems and 
a l t e r n a t e  decay heat removal methods. The parameters t h a t  
can a f f e c t  t h e  t ime t o  reach MODE 4 a re  u l t i m a t e  heat  s i n k  
temperature and t h e  r e a c t o r  decay heat,  bo th  o f  which a re  
expected t o  vary a t  var ious  t imes du r i ng  p l a n t  opera t ion .  
For  these reasons, i t  i s  n o t  app rop r i a te  t o  s p e c i f y  a 
c e r t a i n  complet ion t ime f o r  ach iev ing  MODE 4. Rather, 
Required Ac t i on  A.2 s p e c i f i e s  i n i t i a t i o n  o f  necessary 
ac t i ons  t o  achieve MODE 4 w i t h  a Completion Time o f  
" Immediately".  

8.1. 8.2. and 8.3 

With no RHR shutdown c o o l i n g  subsystem and l e s s  than 5 RIPs 
i n  operat ion,  except as i s  pe rm i t t ed  by t h e  LC0 Note, 
r e a c t o r  coo lan t  c i r c u l a t i o n  by t h e  RHR shutdown c o o l i n g  
subsystem o r  enough RIPs so t h a t  a t  l e a s t  5 a re  ope ra t i ng  
must be res to red  w i t hou t  de lay .  

U n t i l  RHR, o r  a t  l e a s t  5 RIPs, ope ra t i on  i s  re -es tab l i shed,  
an a l t e r n a t e  method o f  r e a c t o r  coo lan t  c i r c u l a t i o n  must be 
p laced i n t o  serv ice .  Th is  w i l l  p rov ide  t h e  necessary 
c i r c u l a t i o n  f o r  mon i t o r i ng  coo lan t  temperature and pressure. 
The 1 hour Completion Time i s  based on t h e  coo lan t  
c i r c u l a t i o n  f u n c t i o n  and i s  mod i f i ed  such t h a t  t h e  1 hour i s  
app l i cab le  separa te ly  f o r  each occurrence i n v o l v i n g  a l o s s  
o f  coo lan t  c i r c u l a t i o n .  Furthermore, v e r i f i c a t i o n  o f  t h e  
f u n c t i o n i n g  o f  t h e  a1 t e r n a t e  method must be reconf i rmed 
every 12 hours t h e r e a f t e r .  Th is  w i l l  p rov ide  assurance o f  
cont inued temperature mon i t o r i ng  c a p a b i l i t y .  

Dur ing  t h e  p e r i o d  when t h e  r e a c t o r  coo lan t  i s  be ing  
c i r c u l a t e d  by an a l t e r n a t e  method ( o t h e r  than by t h e  
r e q u i r e d  RHR Shutdown Cool ing System), t h e  r e a c t o r  coo lan t  

(cont inued)  
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BASES 

ACTIONS B.1. 8 .2 .  and 8 .3  (continued) 

temperature and pressure must be periodically monitored to 
ensure proper function of the alternate method. The once 
per hour Completion Time is deemed appropriate. 

SURVEILLANCE SR 3.4.7.1 
REOUIREMENTS 

This Surveillance verifies that one RHR shutdown cooling 
subsystem or at least 5 RIPs are in operation and 
circulating reactor coolant. The required flow rate is 
determined by the flow rate necessary to provide sufficient 
decay heat removal capability. The Frequency of 12 hours is 
sufficient in view of other visual and audible indications 
available to the operator for monitoring the RHR subsystem 
in the control room. 

This Surveillance is modified by a Note allowing sufficient 
time to align the RHR System for shutdown cooling operation 
after clearing the pressure interlock that isolates the 
system, or for placing at least 5 RIPs in operation. The 
Note takes exception to the requirements of the Surveillance 
being met (i .e., forced coolant circulation is not required 
for this initial 2 hour period), which also allows entry 
into the Applicability of this Specification in accordance 
with SR 3.0.4 since the Surveillance will not be "not met" 
at the time of entry into the Applicability. 

REFERENCES 1. DCD Tier 2, Section 5.4.7. 
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RHR Shutdown Coo l ing  System-Cold Shutdown 
B 3.4.8 

B  3.4 REACTOR COOLANT SYSTEM (RCS) 

B  3.4.8 Residual Heat Removal (RHR) Shutdown Cool i n g  System- Cold Shutdown 

BASES 

BACKGROUND I r r a d i a t e d  f u e l  i n  t h e  shutdown r e a c t o r  core  generates heat  
d u r i n g  t h e  decay o f  f i s s i o n  p roduc ts  and increases t h e  
temperature o f  t h e  r e a c t o r  coo lan t .  Th i s  decay heat  must be 
removed t o  ma in ta i n  t h e  temperature o f  t h e  r e a c t o r  coo lan t  
a t  < 93°C. Th is  decay heat removal i s  i n  p repa ra t i on  f o r  
per fo rming  r e f u e l  i n g  o r  maintenance opera t ions ,  o r  f o r  
keeping t h e  r e a c t o r  i n  t h e  Cold Shutdown c o n d i t i o n .  

The t h r e e  redundant, manual ly c o n t r o l  l e d  shutdown coo l  i n g  
subsystems o f  t h e  RHR System p rov ide  decay heat  removal. 
Each l oop  c o n s i s t s  o f  a  motor d r i v e n  pump, a  heat  exchanger, 
and assoc ia ted  p i p i n g  and valves.  Each l oop  has i t s  own 
ded ica ted  s u c t i o n  from t h e  RPV. Each pump discharges t h e  
r e a c t o r  cool  an t ,  a f t e r  c i r c u l a t i o n  through t h e  respec t i ve  
heat  exchanger, t o  t h e  r e a c t o r  v i a  feedwater l i n e  "A" f o r  
RHR loop  "A" and v i a  t h e  RHR low pressure f l o o d e r  spargers 
f o r  loops  "B" and " C " .  The RHR heat exchangers t r a n s f e r  
heat  t o  t h e  Reactor B u i l d i n g  Coo l ing  Water System 
(LC0 3.7.1).  

APPLICABLE Decay heat  removal by t h e  RHR System i n  t h e  shutdown c o o l i n g  
SAFETY ANALYSES mode i s  n o t  r equ i red  f o r  m i t i g a t i o n  o f  any event o r  acc iden t  

evaluated i n  t h e  s a f e t y  analyses. Decay heat  removal i s ,  
however, an impor tan t  s a f e t y  f u n c t i o n  t h a t  must be 
accomplished o r  core damage cou ld  r e s u l t .  A l though t h e  RHR 
shutdown c o o l i n g  subsystem does n o t  meet a  s p e c i f i c  
c r i t e r i o n  o f  t h e  NRC P o l i c y  Statement, i t  was i d e n t i f i e d  i n  
t h e  P o l i c y  Statement as a  s i g n i f i c a n t  c o n t r i b u t o r  t o  r i s k  
reduc t i on .  Therefore,  t h e  RHR shutdown c o o l i n g  subsystem i s  
covered by a  Technical  S p e c i f i c a t i o n .  

Three RHR shutdown c o o l i n g  subsystems a r e  r e q u i r e d  t o  be 
OPERABLE, and, when l e s s  than  5 r e a c t o r  i n t e r n a l  pumps 
(RIPS) a re  i n  ope ra t i on  ( s i m i l a r  t o  ope ra t i on  o f  a  s i n g l e  
r e c i r c u l a t i o n  l oop  i n  t h e  BWR/6), one shutdown c o o l i n g  
subsystem must be i n  opera t ion .  An OPERABLE RHR shutdown 

(cont inued)  
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B 3.4.8 

BASES 

LC0 c o o l i n g  subsystem c o n s i s t s  o f  one OPERABLE RHR pump, a  heat  
(cont inued)  exchanger, and t h e  associated p i p i n g  and valves.  

Each shutdown c o o l i n g  subsystem i s  considered OPERABLE i f  i t  
can be manual ly a1 igned (remote o r  l o c a l  ) i n  t h e  shutdown 
c o o l i n g  mode f o r  removal o f  decay heat .  I n  MODE 4, two RHR 
shutdown c o o l i n g  subsystems can p rov ide  t h e  r e q u i r e d  c o o l i n g  
(Ref. l ) ,  bu t  t h ree  subsystems are  r e q u i r e d  t o  be OPERABLE 
t o  p rov ide  redundancy. To ensure adequate core  f l o w  t o  
a l l o w  f o r  accurate average r e a c t o r  coo lan t  temperature 
mon i to r ing ,  n e a r l y  cont inuous ope ra t i on  i s  requ i red .  

Note 1 permi ts  a l l  RHR shutdown c o o l i n g  subsystems and RIPS 
t o  be shu t  down f o r  a  p e r i o d  o f  2 hours i n  an 8 hour pe r i od .  
Note 2 a l lows one RHR shutdown c o o l i n g  subsystem t o  be 
inoperab le  f o r  t h e  performance o f  s u r v e i l l a n c e  t e s t s .  These 
t e s t s  may be on the  a f f e c t e d  RHR System o r  on some o t h e r  
p l a n t  system o r  component t h a t  necess i ta tes  p l a c i n g  t h e  RHR 
System i n  an inoperab le  s t a t u s  d u r i n g  t h e  performance. Th i s  
i s  pe rm i t t ed  because t h e  core  heat genera t ion  can be low 
enough and t h e  heatup r a t e  slow enough t o  a l l o w  some changes 
t o  t h e  RHR subsystems o r  o the r  opera t ions  r e q u i r i n g  RHR f l o w  
i n t e r r u p t i o n  and l o s s  o f  redundancy. 

Note 3  a l lows one RHR shutdown c o o l i n g  subsystem t o  be 
inoperab le  a f t e r  30 hours f rom i n i t i a l  e n t r y  i n t o  MODE 4 
f rom MODE 3. A f t e r  30 hours i n t o  MODE 4 f rom MODE 3, decay 
heat has dropped s u f f i c i e n t l y  (assuming maximum decay heat  
a t  t h e  end o f  a  f u e l  cyc le )  such t h a t  o n l y  one RHR shutdown 
c o o l i n g  subsystem can p rov ide  t h e  requ i red  c o o l i n g  t o  
ma in ta i n  t h e  r e a c t o r  i n  MODE 4 cond i t i on ,  and hence o n l y  two 
subsystems are  requ i red  t o  be OPERABLE t o  p rov ide  redundant 
decay heat  removal c a p a b i l i t y .  

APPLICABILITY I n  MODES 1 and 2, and i n  MODE 3  w i t h  r e a c t o r  steam dome 
pressure above t h e  RHR c u t  i n  permiss ive pressure, t h i s  LC0 
i s  n o t  app l i cab le .  Operat ion o f  t h e  RHR System i n  t h e  
shutdown c o o l i n g  mode i s  n o t  a l lowed above t h i s  pressure 
because t h e  RCS pressure may exceed t h e  design pressure o f  
t h e  shutdown coo l i ng  p i p i n g .  Decay heat  removal a t  r e a c t o r  
pressures above t h e  RHR c u t  i n  permiss ive pressure i s  
t y p i c a l l y  accomplished by condensing t h e  steam i n  t h e  main 
condenser. A d d i t i o n a l l y ,  i n  MODE 2 below t h i s  pressure, t h e  
OPERABILITY requirements f o r  t h e  Emergency Core Cool ing 

(cont inued)  
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BASES 

APPLICABILITY 
(cont inued)  Systems (ECCS) (LC0 3.5.1, "ECCS-Operating") do n o t  a l l o w  

p l a c i n g  t h e  low pressure RHR shutdown c o o l i n g  subsystem i n t o  
opera t ion .  

I n  MODE 4, t h e  RHR System may be operated i n  t h e  shutdown 
c o o l i n g  mode t o  remove decay heat  t o  reduce o r  ma in ta i n  
coo l  an t  temperature. 

The requirements f o r  decay heat  removal i n  MODE 3 below t h e  
c u t  i n  permiss ive pressure and i n  MODE 5 a re  d iscussed i n  
LC0 3.4.7, "Residual Heat Removal (RHR) Shutdown Cool ing 
System - Hot Shutdown"; LC0 3.9.7, "Residual Heat Removal 
(RHR)-High Water Level" ;  and LC0 3.9.8, "Residual Heat 
Removal (RHR) -Low Water Level . " 

ACTIONS - A. 1 

With one o f  t h e  t h r e e  RHR shutdown c o o l i n g  subsystems 
inoperable,  t h e  remain ing r e q u i r e d  subsystems a re  capable o f  
p r o v i d i n g  t h e  requ i red  decay heat removal. However, t h e  
o v e r a l l  r e1  i a b i l  i t y  i s  reduced. Therefore an a1 t e r n a t e  
method o f  decay heat removal must be prov ided.  Wi th  two o r  
more RHR shutdown c o o l i n g  subsystems inoperab le  an a l t e r n a t e  
method o f  decay heat removal must be p rov ided  f o r  each 
r e q u i r e d  inoperab le  RHR shutdown c o o l i n g  subsystem. Th i s  
re -es tab l  i shes  backup decay heat  removal capab i l  i t i e s ,  
s i m i l a r  t o  t h e  requirements o f  t h e  LCO. The 1 hour  
Complet ion Time i s  based on t h e  decay heat  removal f u n c t i o n  
and t h e  p r o b a b i l i t y  o f  a l o s s  o f  t h e  a v a i l a b l e  decay heat  
removal c a p a b i l i t i e s .  Furthermore, v e r i f i c a t i o n  o f  t h e  
f u n c t i o n a l  a v a i l a b i l i t y  o f  these a l t e r n a t e  method(s) must be 
reconf i rmed every 24 hours t h e r e a f t e r .  Th i s  w i l l  p rov ide  
assurance o f  con t inued heat  removal c a p a b i l i t y .  

The r e q u i r e d  c o o l i n g  capac i t y  o f  t h e  a l t e r n a t e  method should 
be ensured by v e r i f y i n g  (by c a l c u l a t i o n  o r  demonstrat ion)  
i t s  c a p a b i l i t y  t o  ma in ta in  o r  reduce temperature. Decay 
heat  removal by ambient losses can be considered as 
c o n t r i b u t i n g  t o  t h e  a1 t e r n a t e  method c a p a b i l i t y .  A1 t e r n a t e  
methods t h a t  can be used i n c l u d e  (bu t  a re  n o t  l i m i t e d  t o )  a 
RHR shutdown c o o l i n g  subsystem], t h e  Spent Fuel Pool Coo l ing  
System o r  t h e  Reactor Water Cleanup System. 

(cont inued)  

ABWR TS B 3.4-38 Rev. 0. Design Control  Document/Tier 2 



RHR Shutdown Coo l ing  System-Cold Shutdown 
B 3 . 4 . 8  

BASES 

ACTIONS B. l  and B.2 
fcon t inued)  

Wi th no RHR shutdown c o o l i n g  subsystem and l e s s  than  5 RIPs 
i n  opera t ion ,  except as i s  pe rm i t t ed  by t h e  LC0 Note, 
r e a c t o r  coo lan t  c i r c u l a t i o n  by t h e  RHR shutdown c o o l i n g  
subsystem o r  enough RIPs so t h a t  a t  l e a s t  5 a re  o p e r a t i n g  
must be r e s t o r e d  w i t h o u t  de lay .  

U n t i l  RHR ope ra t i on  i s  r e -es tab l i shed ,  an a l t e r n a t e  method 
o f  r e a c t o r  coo lan t  c i r c u l a t i o n  must be p laced i n t o  se rv i ce .  
Th i s  w i l l  p rov ide  t h e  necessary c i r c u l a t i o n  f o r  m o n i t o r i n g  
coo lan t  temperature and pressure. The 1 hour Complet ion 
Time i s  based on t h e  coo lan t  c i r c u l a t i o n  f u n c t i o n  and i s  
mod i f i ed  such t h a t  t h e  1  hour i s  a p p l i c a b l e  sepa ra te l y  f o r  
each occurrence i n v o l v i n g  a  l o s s  o f  coo lan t  c i r c u l a t i o n .  
Furthermore, v e r i f i c a t i o n  o f  t h e  f u n c t i o n i n g  o f  t h e  
a l t e r n a t e  method must be reconf i rmed every  12 hours 
t h e r e a f t e r .  Th i s  w i l l  p rov ide  assurance o f  con t inued 
temperature mon i t o r i ng  c a p a b i l i t y .  

Dur ing  t h e  p e r i o d  when t h e  r e a c t o r  coo lan t  i s  be ing  
c i r c u l a t e d  by an a l t e r n a t e  method ( o t h e r  t han  by t h e  
r e q u i r e d  RHR shutdown c o o l i n g  system), t h e  r e a c t o r  coo lan t  
temperature must be p e r i o d i c a l l y  mon i to red  t o  ensure p roper  
f u n c t i o n  o f  t h e  a l t e r n a t e  method. The once p e r  hour 
Complet ion Time i s  deemed app rop r i a te .  

SURVEILLANCE SR 3 . 4 . 8 . 1  
REQUIREMENTS 

Th i s  S u r v e i l l a n c e  v e r i f i e s  t h a t  one RHR subsystem o r  a t  
l e a s t  5 RIPs a re  i n  ope ra t i on  and c i r c u l a t i n g  r e a c t o r  
coo lan t .  The r e q u i r e d  f l o w  r a t e  i s  determined by t h e  f l o w  
r a t e  necessary t o  p rov ide  s u f f i c i e n t  decay heat  removal 
c a p a b i l i t y .  The Frequency o f  12 hours i s  s u f f i c i e n t  i n  v iew 
o f  o t h e r  v i s u a l  and aud ib le  i n d i c a t i o n s  a v a i l a b l e  t o  t h e  
ope ra to r  f o r  mon i t o r i ng  t h e  RHR subsystem i n  t h e  c o n t r o l  
room. 

REFERENCES 1. DCD T i e r  2 ,  Sect ion  5 .4 .7 .  
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B 3 .4  REACTOR COOLANT SYSTEM (RCS) 

B 3.4.9 RCS Pressure and Temperature (P/T) L i m i t s  

BASES 

BACKGROUND A l l  components o f  t h e  RCS are designed t o  w i t hs tand  e f f e c t s  
o f  c y c l i c  loads  due t o  system pressure and temperature 
changes. These loads a re  in t roduced by s t a r t u p  (heatup) and 
shutdown (cooldown) operat ions,  power t r ans ien t s ,  and 
r e a c t o r  t r i p s .  Th i s  LC0 l i m i t s  t h e  pressure and temperature 
changes du r i ng  RCS heatup and cooldown, w i t h i n  t h e  design 
assumptions and t h e  s t r e s s  l i m i t s  f o r  c y c l i c  opera t ion .  

The PTLR conta ins  P/T l i m i t  curves f o r  heatup, cooldown, and 
i n s e r v i c e  l e a k  and h y d r o s t a t i c  t e s t i n g ,  and d a t a  f o r  t h e  
maximum r a t e  o f  change o f  r e a c t o r  coo lan t  temperature. The 
heatup curve p rov ides  l i m i t s  f o r  bo th  heatup and 
c r i t i c a l i t y .  

Each P/T l i m i t  curve de f i nes  an acceptable r e g i o n  f o r  normal 
opera t ion .  The usual use o f  t h e  curves i s  ope ra t i ona l  
guidance d u r i n g  heatup o r  cool  down maneuvering, when 
pressure and temperature i n d i c a t i o n s  a re  moni tored and 
compared t o  t h e  app l i cab le  curve t o  determine t h a t  ope ra t i on  
i s  w i t h i n  t h e  a l lowab le  reg ion .  

The LC0 es tab l i shes  ope ra t i ng  1 i m i t s  t h a t  p rov ide  a margin 
t o  b r i t t l e  f a i l u r e  o f  t h e  r e a c t o r  vessel and p i p i n g  o f  t h e  
r e a c t o r  coo lan t  pressure boundary (RCPB). The vessel  i s  t h e  
component o f  most concern i n  regard  t o  b r i t t l e  f a i l u r e .  
Therefore, t h e  LC0 l i m i t s  app ly  ma in ly  t o  t h e  vessel .  

10 CFR 50, Appendix G (Ref. I), r e q u i r e s  t h e  establ ishment  
of P/T l i m i t s  f o r  m a t e r i a l  f r a c t u r e  toughness requirements 
o f  t h e  RCPB ma te r i a l s .  Reference 1 r e q u i r e s  an adequate 
margin t o  b r i t t l e  f a i l u r e  d u r i n g  normal operat ion,  
a n t i c i p a t e d  opera t iona l  occurrences, and system h y d r o s t a t i c  
t e s t s .  It mandates t h e  use o f  t h e  American Soc ie t y  o f  
Mechanical Engineers (ASME) Code, Sec t ion  111, Appendix G 
(Ref. 2 ) .  

(cont inued)  
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BASES 

BACKGROUND The ac tua l  s h i f t  i n  t h e  RT,,, o f  t h e  vessel  m a t e r i a l  w i l l  be 
(cont inued)  es tab l i shed  p e r i o d i c a l l y  by removing and e v a l u a t i n g  t h e  

i r r a d i a t e d  r e a c t o r  vessel m a t e r i a l  specimens, i n  accordance 
w i t h  ASTM E 185 (Ref. 3) and 10 CFR 50, Appendix H (Ref. 4). 
The ope ra t i ng  P/T l i m i t  curves w i l l  be adjusted,  as 
necessary, based on t h e  eva lua t i on  f i n d i n g s  and t h e  
recommendations o f  Reference 5.  

The P/T 1  i m i t  curves are composite curves e s t a b l i s h e d  by  
superimposing l i m i t s  de r i ved  f rom s t r e s s  analyses o f  those 
p o r t i o n s  o f  t h e  r e a c t o r  vessel and head t h a t  a re  t h e  most 
r e s t r i c t i v e .  A t  any s p e c i f i c  pressure, temperature, and 
temperature r a t e  o f  change, one l o c a t i o n  w i t h i n  t h e  r e a c t o r  
vessel w i l l  d i c t a t e  t h e  most r e s t r i c t i v e  l i m i t .  Across t h e  
span o f  t h e  P/T l i m i t  curves, d i f f e r e n t  l o c a t i o n s  a re  more 
r e s t r i c t i v e ,  and, thus, t h e  curves a re  composites o f  t h e  
most r e s t r i c t i v e  reg ions .  

The heatup curve represents  a  d i f f e r e n t  s e t  o f  r e s t r i c t i o n s  
than  t h e  cooldown curve because t h e  d i r e c t i o n s  o f  t h e  
thermal g rad ien t s  through t h e  vessel w a l l  a re  reversed. The 
thermal g rad ien t  r eve rsa l  a l t e r s  t h e  l o c a t i o n  o f  t h e  t e n s i l e  
s t r e s s  between t h e  o u t e r  and i n n e r  w a l l s .  

The c r i t i c a l i t y  l i m i t s  i n c l u d e  t h e  Reference 1 requi rement  
t h a t  they  be a t  l e a s t  22'C above t h e  heatup curve  o r  t h e  
cooldown curve  and n o t  lower than  t h e  minimum pe rm iss ib l e  
temperature f o r  t h e  i n s e r v i c e  l e a k  and h y d r o s t a t i c  t e s t i n g .  

The consequence o f  v i o l a t i n g  t h e  LC0 l i m i t s  i s  t h a t  t h e  RCS 
has been operated under cond i t i ons  t h a t  can r e s u l t  i n  
b r i t t l e  f a i l u r e  o f  t h e  RCPB, p o s s i b l y  l e a d i n g  t o  a  
non i so lab le  l e a k  o r  l o s s  o f  coo lan t  acc iden t .  I n  t h e  event 
these 1  i m i t s  are exceeded, an eva lua t i on  must be performed 
t o  determine t h e  e f f e c t  on t h e  s t r u c t u r a l  i n t e g r i t y  o f  t h e  
RCPB components. The ASME code, Sec t ion  X I ,  Appendix E  
(Ref.  6 ) ,  p rov ides  a  recommended methodology f o r  eva lua t i ng  
an ope ra t i ng  event t h a t  causes an excurs ion  ou t s i de  t h e  
l i m i t s .  

(cont inued)  
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BASES 

APPLICABLE The P/T 1 im i  t s  a re  n o t  de r i ved  f rom Design Bas is  Accident  
SAFETY ANALYSES (DBA) analyses. They a re  p resc r i bed  d u r i n g  normal ope ra t i on  

t o  avo id  encounter ing pressure, temperature, and temperature 
r a t e  o f  change cond i t i ons  t h a t  m igh t  cause undetected f l aws  
t o  propagate and cause nonduc t i l e  f a i l u r e  o f  t h e  RCPB, a 
c o n d i t i o n  t h a t  i s  unanalyzed. Reference 7 es tab l i shes  t h e  
methodology f o r  de te rmin ing  t h e  P/T 1 i m i t s .  

Since t h e  P/T l i m i t s  a re  n o t  de r i ved  f rom any DBA, t h e r e  a re  
no acceptance l i m i t s  r e l a t e d  t o  t h e  P/T l i m i t s .  Rather, t h e  
P/T l i m i t s  a re  acceptance l i m i t s  themselves s i nce  they  
p rec lude  ope ra t i on  i n  an unanalyzed cond i t i on .  

RCS P/T l i m i t s  s a t i s f y  C r i t e r i o n  2  o f  t h e  NRC P o l i c y  
Statement. 

LC0 The elements o f  t h i s  LC0 are:  

a. RCS pressure, temperature, and heatup o r  cooldown r a t e  
a re  w i t h i n  t h e  l i m i t s  s p e c i f i e d  i n  t h e  PTLR. 

b. RCS pressure and temperature are w i t h i n  t h e  
c r i t i c a l i t y  l i m i t s  s p e c i f i e d  i n  t h e  PTLR. 

c .  The r e a c t o r  vessel f l ange  and t h e  head f l a n g e  
temperatures a re  w i t h i n  t h e  l i m i t s  o f  t h e  PTLR when 
r e a c t o r  vessel head b o l t i n g  s tuds a re  tensioned.  

These l i m i t s  d e f i n e  a l l owab le  ope ra t i ng  reg ions  and pe rm i t  a 
l a r g e  number o f  ope ra t i ng  cyc les  w h i l e  a l s o  p r o v i d i n g  a wide 
margin t o  nonduc t i l e  f a i l u r e .  

The r a t e  o f  change o f  temperature 1 i m i t s  c o n t r o l  t h e  thermal 
g r a d i e n t  through t h e  vessel w a l l  and are  used as i n p u t s  f o r  
c a l c u l a t i n g  t h e  heatup, cooldown, and i n s e r v i c e  l e a k  and 
h y d r o s t a t i c  t e s t i n g  P/T l i m i t  curves. Thus, t h e  LC0 f o r  t h e  
r a t e  o f  change o f  temperature r e s t r i c t s  s t resses  caused by 
thermal g rad ien t s  and a l s o  ensures t h e  v a l i d i t y  o f  t h e  P/T 
l i m i t  curves. 

(cont inued)  
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RCS P/T L i m i t s  
B 3.4.9 

BASES 

LC0 V i o l a t i o n  o f  t h e  l i m i t s  p laces  t h e  r e a c t o r  vessel  ou t s i de  o f  
(cont inued)  t h e  bounds o f  t h e  s t r e s s  analyses and can inc rease  s t resses  

i n  o t h e r  RCS components. The consequences depend on severa l  
f a c t o r s ,  as f o l l ows :  

a. The s e v e r i t y  o f  t h e  depar tu re  f rom t h e  a l l owab le  
ope ra t i ng  pressure temperature regime o r  t h e  s e v e r i t y  
o f  t h e  r a t e  o f  change o f  temperature; 

b. The l e n g t h  o f  t ime t h e  l i m i t s  were v i o l a t e d  ( l onge r  
v i o l a t i o n s  a l l o w  t h e  temperature g r a d i e n t  i n  t h e  t h i c k  
vessel  w a l l s  t o  become more pronounced); and 

c. The ex is tence,  sizes, and o r i e n t a t i o n s  o f  f l aws  i n  t h e  
vessel m a t e r i a l .  

APPLICABILITY The p o t e n t i a l  f o r  v i o l a t i n g  a P/T l i m i t  e x i s t s  a t  a l l  t imes. 
For example, P/T l i m i t  v i o l a t i o n s  cou ld  r e s u l t  f rom ambient 
temperature cond i t i ons  t h a t  r e s u l t  i n  t h e  r e a c t o r  vessel 
metal temperature being l e s s  than  t h e  minimum a l lowed 
temperature f o r  bo l tup .  Therefore,  t h i s  LC0 i s  a p p l i c a b l e  
even when f u e l  i s  no t  loaded i n  t h e  core.  

ACTIONS The Ac t ions  designated by t h i s  S p e c i f i c a t i o n  a r e  based on 
t h e  premise t h a t  a v i o l a t i o n  o f  t h e  l i m i t s  occurred d u r i n g  
normal p l a n t  maneuvering. Severe v i o l  a t i o n s  caused by 
abnormal t r a n s i e n t s ,  which may be accompanied by equipment 
f a i l u r e s ,  may a l s o  r e q u i r e  a d d i t i o n a l  ac t i ons  based on 
emergency ope ra t i ng  procedures. 

A . l  and A.2 

Operat ion ou t s i de  t h e  P/T l i m i t s  w h i l e  i n  MODE 1, 2, o r  3 
must be co r rec ted  so t h a t  t h e  RCPB i s  r e tu rned  t o  a 
c o n d i t i o n  t h a t  has been v e r i f i e d  by s t r e s s  analyses. 

The 30 minute complet ion Time r e f l e c t s  t h e  urgency o f  
r e s t o r i n g  t h e  parameters t o  w i t h i n  t h e  analyzed range. Most 
v i o l a t i o n s  w i l l  n o t  be severe, and t h e  a c t i v i t y  can be 
accomplished i n  t h i s  t ime  i n  a c o n t r o l l e d  manner. 

(cont inued)  
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RCS P/T Limits 
B 3.4.9 

BASES 

ACTIONS A.l and A.2 (continued) 
(continued) 

Besides restoring operation within limits, an evaluation is 
required to determine if RCS operation can continue. The 
evaluation must verify the RCPB integrity remains acceptable 
and must be completed if continued operation is desired. 
Several methods may be used, including comparison with pre- 
analyzed transients in the stress analyses, new analyses, or 
inspection of the components. 

ASME Code, Section XI, Appendix E (Ref. 6), may be used to 
support the evaluation. However, its use is restricted to 
evaluation of the vessel beltline. 

The 72 hour Completion time is reasonable to accomplish the 
evaluation of a mild violation. More severe violations may 
require special, event specific stress analyses or 
inspections. A favorable evaluation must be completed if 
continued operation is desired. 

Condition A is modified by a Note requiring Required Action 
A.2 be completed whenever the Condition is entered. The 
Note emphasizes the need to perform the evaluation of the 
effects of the excursion outside the allowable 1 imits. 
Restoration alone per Required Action A.l is insufficient 
because higher than analyzed stresses may have occurred and 
may have affected the RCPB integrity. 

B.l and 8.2 

If a Required Action and associated Completion Time of 
Condition A are not met, the plant must be brought to a 
lower MODE because either the RCS remained in an 
unacceptable P/T region for an extended period of increased 
stress, or a sufficiently severe event caused entry into an 
unacceptable region. Either possibility indicates a need 
for more careful examination of the event, best accomplished 
with the RCS at reduced pressure and temperature. With the 
reduced pressure and temperature conditions, the possibility 
of propagation of undetected flaws is decreased. 

(continued) 
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RCS P/T L i m i t s  
B 3.4.9 

BASES 

ACTIONS B . l  and B.2 (cont inued)  
(cont inued)  

Pressure and temperature a re  reduced by b r i n g i n g  t h e  p l a n t  
t o  a t  l e a s t  MODE 3 w i t h i n  12 hours and t o  MODE 4 w i t h i n  36 
hours. The a l lowed Completion t imes  a r e  reasonable based on 
ope ra t i ng  experience, t o  reach t h e  r e q u i r e d  p l a n t  c o n d i t i o n s  
f rom f u l l  power cond i t i ons  i n  an o r d e r l y  manner and w i t h o u t  
c h a l l  engi  ng p l a n t  systems. 

C . l  and C.2 

Operat ion ou t s i de  t h e  P/T l i m i t s  i n  o t h e r  than  MODES 1, 2, 
and 3 ( i n c l u d i n g  de fue led  cond i t i ons )  must be co r rec ted  so 
t h a t  t h e  RCPB i s  r e tu rned  t o  a c o n d i t i o n  t h a t  has been 
v e r i f i e d  by s t r e s s  analyses. The Required A c t i o n  must be 
i n i t i a t e d  w i t h o u t  de lay  and cont inued u n t i l  t h e  l i m i t s  a re  
res to red .  

Besides r e s t o r i n g  t h e  P/T l i m i t  parameters t o  w i t h i n  l i m i t s ,  
an eva lua t i on  i s  r equ i red  t o  determine i f  RCS ope ra t i on  i s  
al lowed. Th i s  eva lua t i on  must v e r i f y  t h a t  t h e  RCPB 
i n t e g r i t y  i s  acceptable and must be completed be fo re  
approaching c r i t i c a l i t y  o r  hea t i ng  up t o  > 93'C. Several 
methods may be used, i n c l u d i n g  comparison w i t h  pre-analyzed 
t r a n s i e n t s ,  new analyses, o r  i n s p e c t i o n  o f  t h e  components. 
ASME Sect ion  X I ,  Appendix E (Ref.  6) ,  may be used t o  suppor t  
t h e  eva lua t i on ;  however, i t s  use i s  r e s t r i c t e d  t o  eva lua t i on  
o f  t h e  b e l t l i n e .  

SURVEILLANCE SR 3.4.9.1 
REQUIREMENTS 

V e r i f i c a t i o n  t h a t  ope ra t i on  i s  w i t h i n  PTLR l i m i t s  i s  
r e q u i r e d  every 30 d n u t e s  when RCS pressure and temperature 
cond i t i ons  a re  undergoing planned changes. Th i s  Frequency 
i s  considered reasonable i n  view o f  t h e  c o n t r o l  room 
i n d i c a t i o n  a v a i l a b l e  t o  mon i to r  RCS s ta tus .  Also, s ince  
temperature r a t e  o f  change l i m i t s  a re  s p e c i f i e d  i n  h o u r l y  
increments, 30 minutes permi ts  assessment and c o r r e c t i o n  o f  
minor  dev ia t i ons .  

Su rve i l  1 ance f o r  heatup, cooldown, o r  i n s e r v i c e  leakage and 
h y d r o s t a t i c  t e s t i n g  may be d i scon t i nued  when t h e  c r i t e r i a  
g iven  i n  t h e  r e l e v a n t  p l a n t  procedure f o r  ending t h e  
a c t i v i t y  a re  s a t i s f i e d .  

(cont inued)  
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RCS P/T L i m i t s  
B 3.4.9 

BASES 

SURVEILLANCE SR 3.4.9.1 (cont inued)  
REQUIREMENTS 

(cont inued)  Th is  SR has been mod i f i ed  bv a Note t h a t  r e a u i r e s  t h i s  
S u r v e i l l a n c e  t o  be performed o n l y  d u r i n g  system heatup and 
cooldown opera t ions  and i n s e r v i c e  leakage and h y d r o s t a t i c  
t e s t i n g .  

A separate l i m i t  i s  used when t h e  r e a c t o r  i s  approaching 
c r i t i c a l  i t y .  Consequently, t h e  RCS pressure and temperature 
must be v e r i f i e d  w i t h i n  t h e  app rop r i a te  l i m i t s  be fo re  
wi thdrawing c o n t r o l  rods  t h a t  w i l l  make t h e  r e a c t o r  
c r i t i c a l .  

Per forming t h e  Su rve i l l ance  w i t h i n  15 minutes be fo re  c o n t r o l  
r o d  wi thdrawal  f o r  t h e  purpose o f  ach iev ing  c r i t i c a l i t y  
p rov ides  adequate assurance t h a t  t h e  l i m i t s  w i l l  n o t  be 
exceeded between t h e  t ime o f  t h e  S u r v e i l l a n c e  and t h e  t ime 
o f  t h e  c o n t r o l  r od  wi thdrawal  . 
SR 3.4.9.3 and SR 3.4.9.4 and SR 3.4.9.5 

L i m i t s  on t h e  r e a c t o r  vessel f l ange  and head f l ange  
temperatures are g e n e r a l l y  bounded by t h e  o t h e r  P/T l i m i t s  
d u r i n g  system heatup and cooldown. However, ope ra t i ons  
approaching MODE 4 and MODE 5 and i n  MODE 4 w i t h  RCS 
temperature l e s s  than o r  equal t o  c e r t a i n  s p e c i f i e d  values 
r e q u i r e  assurance t h a t  these temperatures meet t h e  LC0 
l i m i t s .  

The f l ange  temperatures must be v e r i f i e d  t o  be above t h e  
l i m i t s  30 minutes be fo re  and w h i l e  t ens ion ing  t h e  vessel 
head b o l t i n g  studs t o  ensure t h a t  once t h e  head i s  tens ioned 
t h e  l i m i t s  are s a t i s f i e d .  When i n  MODE 4 w i t h  RCS 
temperature < [27'C], 30 minute checks o f  t h e  f l a n g e  
temperatures a re  requ i red  because o f  t h e  reduced margin t o  
t h e  l i m i t s .  When i n  MODE 4 w i t h  RCS temperature < [38*C], 
mon i t o r i ng  o f  t h e  f l ange  temperature i s  r e q u i r e d  every 12 
hours t o  ensure t h e  temperatures a re  w i t h i n  t h e  l i m i t s  
s p e c i f i e d  i n  t h e  PTLR. 

(cont inued)  
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RCS P/T L i m i t s  
B 3.4.9 

BASES 

SURVEILLANCE SR 3.4.9.3 and SR 3.4.9.4 and SR 3.4.9.5 (cont inued)  
REQUIREMENTS 

(cont inued)  The 30 minute Frequency r e f l e c t s  t h e  urgency o f  ma in ta i n i ng  
t h e  temperatures w i t h i n  l i m i t s ,  and a l s o  l i m i t s  t h e  t ime  
t h a t  t h e  temperature l i m i t s  cou ld  be exceeded. The 12 hour 
Frequency i s  reasonable based on t h e  r a t e  o f  temperature 
change poss ib l e  a t  these temperatures. 

REFERENCES 1. 10 CFR 50, Appendix G. 

2. ASME, B o i l e r  and Pressure Vessel Code, Sec t ion  111, 
Appendix G. 

3.  ASTM E 185-82, J u l y  1982. 

4. 10 CFR 50, Appendix H. 

5. Regulatory Guide 1.99, Rev is ion  2, May 1988. 

6. ASME, B o i l e r  and Pressure Vessel Code, Sec t ion  X I ,  
Appendix E. 

7. NEDO-21778-A, December 1978. 

ABWR TS Rev. 0. Design Control DocumentITier 2 



Reactor Steam Dome Pressure 
B 3 . 4 . 1 0  

B 3 . 4  REACTOR COOLANT SYSTEM (RCS) 

B 3 . 4 . 1 0  Reactor Steam Dome Pressure 

BASES 

BACKGROUND The r e a c t o r  steam dome pressure i s  an assumed i n i t i a l  
c o n d i t i o n  o f  Design Basis  Accidents (DBAs) and t r a n s i e n t s  
and i s  a l s o  an assumed value i n  t h e  de te rm ina t i on  o f  
compliance w i t h  r e a c t o r  pressure vessel overpressure 
p r o t e c t i o n  c r i t e r i a .  

APPLICABLE The r e a c t o r  steam dome pressure o f  5 7 . 1 7  MPaG 
SAFETY ANALYSES i s  an i n i t i a l  c o n d i t i o n  o f  t h e  vessel overpressure 

p r o t e c t i o n  ana l ys i s  o f  Reference 1 .  Th is  ana l ys i s  assumes 
an i n i t i a l  maximum r e a c t o r  steam dome pressure and eva lua tes  
t h e  response o f  t h e  pressure r e l i e f  system, p r i m a r i l y  t h e  
s a f e t y / r e l i e f  valves, d u r i n g  t h e  l i m i t i n g  p r e s s u r i z a t i o n  
t r a n s i e n t .  The de te rmina t ion  o f  compliance w i t h  t h e  
overpressure c r i t e r i a  i s  dependent on t h e  i n i t i a l  r e a c t o r  
steam dome pressure; t he re fo re ,  t h e  l i m i t  on t h i s  pressure 
ensures t h a t  t h e  assumptions o f  t h e  overpressure p r o t e c t i o n  
ana l ys i s  a re  conserved. Reference 2 a l s o  assumes an i n i t i a l  
r e a c t o r  steam dome pressure f o r  t h e  ana l ys i s  o f  DBAs and 
t r a n s i e n t s  used t o  determine t h e  l i m i t s  f o r  f u e l  c l add ing  
i n t e g r i t y  MCPR (see Bases f o r  LC0 3.2.2, "MINIMUM CRITICAL 
POWER RATIO IMCPR)") and 1% c ladd ina  ~ l a s t i c  s t r a i n  [see 
Bases f o r  LCO 3 . 2 : l ;  "AVERAGE P L A N A ~  LINEAR HEAT GEN~RATION 
RATE (APLHGR) " )  . 
Reactor steam dome pressure s a t i s f i e s  t h e  requi rements o f  
C r i t e r i o n  2 o f  t h e  NRC P o l i c y  Statement. 

LC0 The s p e c i f i e d  r e a c t o r  steam dome pressure l i m i t  o f  
< 7.17 MPaG ensures t h e  p l a n t  i s  operated w i t h i n  t h e  
assumptions o f  t h e  t r a n s i e n t  analyses. Operat ion above t h e  
l i m i t  may r e s u l t  i n  a t r a n s i e n t  response more severe than 
analyzed. 

(cont inued)  
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Reactor  Steam Dome Pressure 
B 3.4.10 

BASES 

APPLICABILITY I n  MODES 1 and 2, t h e  r e a c t o r  steam dome pressure  i s  
r e q u i r e d  t o  be l e s s  than o r  equal t o  t h e  l i m i t .  I n  these 
MODES, t h e  r e a c t o r  may be genera t ing  s i g n i f i c a n t  steam, and 
t h e  DBAs and t r a n s i e n t s  are bounding . 
I n  MODES 3, 4, and 5, t h e  l i m i t  i s  n o t  a p p l i c a b l e  because 
t h e  r e a c t o r  i s  shut  down. I n  these MODES, t h e  r e a c t o r  
p ressure  i s  w e l l  below t h e  r e q u i r e d  l i m i t ,  and no 
a n t i c i p a t e d  events w i l l  cha l lenge t h e  overpressure 1 i m i t s .  

ACTIONS LL€ 

With t h e  r e a c t o r  steam dome pressure g r e a t e r  t han  t h e  l i m i t ,  
prompt a c t i o n  should be taken t o  reduce pressure  t o  below 
t h e  l i m i t  and r e t u r n  t h e  r e a c t o r  t o  ope ra t i on  w i t h i n  t h e  
bounds o f  t h e  analyses. The 15 minu te  Complet ion Time i s  
reasonable cons ide r i ng  t h e  importance o f  m a i n t a i n i n g  t h e  
pressure w i t h i n  l i m i t s .  Th i s  Complet ion Time a l s o  ensures 
t h a t  t h e  p r o b a b i l i t y  o f  an acc iden t  w h i l e  p ressure  i s  
g r e a t e r  than  t h e  l i m i t  i s  min imal .  I f  t h e  ope ra to r  i s  
unable t o  r e s t o r e  t h e  r e a c t o r  steam dome pressure t o  below 
t h e  l i m i t ,  then t h e  r e a c t o r  should be brought  t o  MODE 3 t o  
be w i t h i n  t h e  assumptions o f  t h e  t r a n s i e n t  analyses. 

I f  t h e  r e a c t o r  steam dome pressure cannot be r e s t o r e d  t o  
w i t h i n  t h e  l i m i t  w i t h i n  t h e  assoc ia ted  Complet ion Time, t h e  
p l a n t  must be brought  t o  a MODE i n  which t h e  LC0 does n o t  
apply .  To achieve t h i s  s ta tus ,  t h e  p l a n t  must be brought  t o  
a t  l e a s t  MODE 3 w i t h i n  12 hours. The a l lowed Complet ion 
Time o f  12 hours i s  reasonable, based on ope ra t i ng  
experience, t o  reach MODE 3 f rom f u l l  power c o n d i t i o n s  i n  an 
o r d e r l y  manner and w i t h o u t  cha l l eng ing  p l a n t  systems. 

(cont inued)  
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Reactor Steam Dome Pressure 
B 3.4.10 

BASES 

SURVEILLANCE SR 3.4.10.1 
REQUIREMENTS 

V e r i f i c a t i o n  t h a t  r e a c t o r  steam dome pressure i s  < 7.17 MPaG 
ensures t h a t  t h e  i n i t i a l  cond i t i ons  o f  t h e  DBAs and 
t r a n s i e n t s  are met. Operat ing exper ience has shown the  
12 hour Frequency t o  be s u f f i c i e n t  f o r  i d e n t i f y i n g  t rends  
and v e r i f y i n g  opera t ion  w i t h i n  s a f e t y  analyses assumptions. 

REFERENCES 1. DCD T i e r  2 ,  Sect ion 5.2.2.  

2. DCDTier  2, Chapter 15. 
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B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) 

B  3 . 5 . 1  ECCS-Operating 

BASES 

BACKGROUND The ECCS i s  designed, i n  con junc t i on  w i t h  t h e  p r imary  and 
secondary containment, t o  1  i m i  t t h e  re l ease  o f  r a d i o a c t i v e  
m a t e r i a l s  t o  t h e  environment f o l l o w i n g  a  l o s s  o f  coo lan t  
acc iden t  (LOCA). The ECCS d i r e c t s  water  t o  bo th  i n s i d e  and 
ou t s i de  t h e  core  shroud t o  cool  t h e  core  d u r i n g  a  LOCA. The 
ECCS network i s  composed o f  t h e  High Pressure Core F looder  
(HPCF) System, t h e  Reactor Core I s o l a t i o n  Coo l ing  (RCIC) 
System, and t h e  low pressure core f l o o d e r  (LPFL) mode o f  t h e  
Residual Heat Removal (RHR) System. The ECCS a l s o  c o n s i s t s  
o f  t h e  Automatic Depressur iza t ion  System (ADS). The 
suppression pool  p rov ides  t h e  r e q u i r e d  source o f  water  f o r  
t h e  ECCS. Although no c r e d i t  i s  taken i n  t h e  s a f e t y  
analyses f o r  t h e  condensate s torage t ank  (CST), i t  i s  
capable o f  p r o v i d i n g  a  source o f  water  f o r  bo th  t h e  RCIC 
System and t h e  two HPCF subsystems. 

On r e c e i p t  o f  an i n i t i a t i o n  s i gna l ,  ECCS pumps au toma t i ca l l y  
s t a r t ;  s imul taneously  t h e  system a l i gns ,  and t h e  pumps 
i n j e c t  water, taken e i t h e r  from t h e  CST o r  suppression pool ,  
i n t o  t h e  Reactor Coolant System (RCS) as RCS pressure i s  
overcome by t h e  d ischarge pressure o f  t h e  ECCS pumps. 
Although t h e  system i s  i n i t i a t e d ,  ADS a c t i o n  i s  delayed, t o  
a l l o w  t ime f o r  con f i rma t i on  o f  t h e  i n i t i a t i n g  s i g n a l .  The 
d ischarge pressure o f  t h e  HPCF pumps exceeds t h a t  o f  t h e  
RCS, and t h e  pumps i n j e c t  coo lan t  i n t o  t h e  f l o o d i n g  sparger  
above t h e  core.  Once t h e  steam d r i v e n  RCIC t u r b i n e  has 
accelerated,  t h e  R C I C  pump discharge pressure exceeds t h a t  
o f  t h e  RCS and i n j e c t s  coo lan t  i n t o  t h e  r e a c t o r  pressure 
vessel (RPV) v i a  one o f  t h e  feedwater l i n e s .  I f  t h e  break 
i s  smal l ,  R C I C  o r  e i t h e r  o f  t h e  HPCF pumps w i l l  ma in ta i n  
coo lan t  inven tory ,  as w e l l  as vessel l e v e l ,  w h i l e  t h e  RCS i s  
s t i l l  p ressur ized .  I f  t h e  R C I C  and HPCFs f a i l ,  they  a re  
backed up by ADS i n  combinat ion w i t h  t h e  LPFL. I n  t h i s  
event, t h e  ADS t imed sequence would be a l lowed t o  t ime ou t  
and open t h e  se lec ted  s a f e t y / r e l  i e f  va lves  (S/RVs), 
depressur iz ing  t h e  RCS and a l l ow ing  t h e  LPFL t o  overcome RCS 
pressure and i n j e c t  coo lan t  i n t o  t h e  vessel .  I f  t h e  break 
i s  la rge ,  RCS pressure drops r a p i d l y ,  and t h e  HPCF and LPFL 
subsystems cool  t h e  core.  

(cont inued)  
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Rev. 0 ECCS -Operat ing 
B 3.5.1 

BASES 

BACKGROUND Water f rom t h e  break r e t u r n s  t o  t h e  suppression pool  where 
( Continued ) i t  i s  used again and again. Water i n  t h e  suppression pool  

i s  c i r c u l a t e d  through a heat  exchanger cooled by t h e  Reactor 
B u i l d i n g  Coo l ing  Water (RCW) System. The ECCS network i s  
e f f e c t i v e  i n  c o o l i n g  t h e  core  regard less  o f  t h e  s i z e  o r  
l o c a t i o n  o f  t h e  p i p i n g  break. 

Apar t  f rom i t s  ECCS f u n c t i o n  t h e  R C I C  System i s  a l s o  
designed t o  operate e i t h e r  au toma t i ca l l y  o r  manual ly  
f o l l o w i n g  r e a c t o r  pressure vessel (RPV) i s o l a t i o n  
accompanied by  a l o s s  o f  coo lan t  f l o w  f rom t h e  feedwater 
system t o  p rov ide  adequate core  c o o l i n g  and c o n t r o l  o f  RPV 
water l e v e l .  Under these cond i t ions ,  t h e  HPCF and R C I C  
systems per form s i m i l a r  f unc t i ons .  The RCIC System design 
requirements ensure t h a t  t h e  c r i t e r i a  o f  Reference 11 are  
s a t i s f i e d .  

A l l  ECCS subsystems are  designed t o  ensure t h a t  no s i n g l e  
a c t i v e  component f a i l u r e  w i l l  p revent  automat ic  i n i t i a t i o n  
and successfu l  opera t ion  o f  t h e  minimum r e q u i r e d  ECCS 
subsystems. 

The ECCS i n j e c t i o n  systems a re  arranged i n  t h r e e  separate 
d i v i s i o n s  each comprised o f  a  h i g h  pressure and low pressure 
subsystem. ECCS D i v i s i o n  1 c o n s i s t s  o f  t h e  RCIC system and 
LPFL-A. ECCS D i v i s i o n  2 cons i s t s  o f  HPCF-B and LPFL-B. 
ECCS D i v i s i o n  3 c o n s i s t s  o f  HPCF-C and LPFL-C. 

LPFL i s  an independent ope ra t i ng  mode o f  t h e  RHR System. 
There a re  t h ree  LPFL subsystems. Each LPFL subsystem 
(Ref. 2)  c o n s i s t s  o f  a  motor d r i v e n  pump, a heat  exchanger, 
p i p i ng ,  and valves t o  t r a n s f e r  water f rom t h e  suppression 
pool  t o  t h e  RPV. Each LPFL subsystem has i t s  own s u c t i o n  
and d ischarge p ip i ng .  Each LPFL subsystem takes s u c t i o n  
f rom t h e  suppression poo l .  LPFL subsystems B and C have 
dedicated d ischarge  nozzles t o  t h e  RPV t h a t  connect t o  
f l o o d i n g  spargers i n  t h e  vessel annulus area o u t s i d e  t h e  
core  shroud. LPFL subsystem A d ischarges t o  one o f  t h e  main 
feedwater i n j e c t i o n  l i n e s  and thus  a l s o  supp l ies  coo lan t  t o  
t h e  vessel  annulus area ou t s i de  t h e  co re  shroud v i a  t h e  
feedwater sparger. The LPFL subsystems are  designed t o  
p rov ide  core  c o o l i n g  a t  low RPV pressure.  Upon r e c e i p t  o f  
an i n i t i a t i o n  s i gna l ,  each LPFL pump i s  a u t o m a t i c a l l y  
s t a r t e d  approx imate ly  10 seconds a f t e r  e l e c t r i c a l  power i s  
a v a i l a b l e .  When t h e  RPV pressure drops s u f f i c i e n t l y ,  LPFL 
f l o w  t o  t h e  RPV begins. RHR System va lves  i n  t h e  LPFL f l o w  

(cont inued)  
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ECCS -Operat ing 
B 3.5.1 

BACKGROUND pa th  a re  au toma t i ca l l y  pos i t i oned  t o  ensure t h e  p roper  f l o w  
( Continued ) pa th  f o r  water f rom t h e  suppression pool  t o  i n j e c t  i n t o  t h e  

RPV. A d ischarge t e s t  l i n e  i s  p rov ided  t o  r o u t e  water  f rom 
and t o  t h e  suppression pool  t o  a l l o w  t e s t i n g  o f  each LPFL 
pump w i t h o u t  i n j e c t i n g  water i n t o  t h e  RPV. 

The HPCF System i s  comprised o f  two separate subsystems. 
Each HPCF subsystem (Ref. 1) c o n s i s t s  o f  a  s i n g l e  motor 
d r i v e n  pump, a f l o o d e r  sparger above t h e  core, and p i p i n g  
and va lves  t o  t r a n s f e r  water f rom t h e  s u c t i o n  source t o  t h e  
sparger. Suc t ion  p i p i n g  i s  p rov ided  f rom t h e  CST and t h e  
suppression poo l .  Pump s u c t i o n  i s  normal ly  a l i g n e d  t o  t h e  
CST source t o  min imize i n j e c t i o n  o f  suppression pool  water  
i n t o  t h e  RPV. However, i f  t h e  CST water  supply  i s  low o r  
t h e  suppression pool  l e v e l  i s  h igh,  an automat ic  t r a n s f e r  t o  
t h e  suppression pool  water source ensures a water  supply  f o r  
cont inuous ope ra t i on  o f  t h e  HPCF System. The HPCF System i s  
designed t o  p rov ide  core  c o o l i n g  over  a wide range o f  RPV 
pressures, (0 t o  8.12 MPaD), vessel t o  t h e  a i r  space o f  t h e  
compartment con ta in i ng  t h e  water  source f o r  t h e  pump 
suc t ion .  Upon r e c e i p t  o f  an i n i t i a t i o n  s i gna l ,  t h e  HPCF 
pumps au toma t i ca l l y  s t a r t  (when e l e c t r i c a l  power i s  
a v a i l a b l e )  and valves i n  t h e  f l o w  pa th  beg in  t o  open. Since 
t h e  HPCF System i s  designed t o  operate over  t h e  f u l l  range 
o f  RPV pressures, HPCF f l o w  begins as soon as t h e  necessary 
va lves  a re  open. A f u l l  f l o w  t e s t  l i n e  i s  p rov ided  t o  r o u t e  
water f rom and t o  t h e  CST t o  a l l o w  t e s t i n g  o f  t h e  HPCF 
System d u r i n g  normal ope ra t i on  w i t hou t  i n j e c t i n g  water  i n t o  
t h e  RPV. 

The R C I C  System (Ref. 1)  c o n s i s t s  o f  a  steam d r i v e n  t u r b i n e  
pump u n i t ,  p i p i ng ,  and va lves  t o  p rov ide  steam t o  t h e  
t u rb ine ,  as w e l l  as p i p i n g  and va lves  t o  t r a n s f e r  water  f rom 
t h e  suc t i on  source t o  t h e  core  v i a  t h e  feedwater system 
l i n e .  Suc t ion  p i p i n g  i s  p rov ided  f rom t h e  condensate 
s torage t ank  (CST) and t h e  suppression poo l .  Pump suc t i on  
i s  normal ly  a l i gned  t o  t h e  CST t o  min imize i n j e c t i o n  o f  
suppression pool  water  i n t o  t h e  RPV. However, i f  t h e  CST 
water  supply  i s  low, o r  t h e  suppression pool  l e v e l  i s  h igh ,  
an automatic t r a n s f e r  t o  t h e  suppression pool  water  source 
ensures a water supply  f o r  cont inuous ope ra t i on  o f  t h e  RCIC 
System. The steam supply  t o  t h e  t u r b i n e  i s  p iped  f rom main 
steam l i n e  B, upstream o f  t h e  inboard main steam l i n e  
i s o l a t i o n  valve.  

(cont inued)  
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BASES 

BACKGROUND The RCIC System is designed to provide core cooling for a 
I ( Continued ) wide range of reactor pressures, 1.03 MPaG to 

8.12 MPaG. Upon receipt of an in.tiation signal, the RCIC 
turbine accelerates to a specffied speed. As the RCIC flow 
increases, the turbine control valve is automatically 
adjusted to maintain design flow. Exhaust steam from the 
RCIC turbine is discharged to tht :uppression pool. A full : '> 
flow test line Is provided to route water from and to the 
suppression pool to allow testing of the RCIC System during G ,I 
normal operation without injecting water into the RPV. For G 5 
the station black out scenario, where all AC power from the 
offsite AC circuits and from the standby diesel generators 
are assumed to be lost, RCIC is designed to provide makeup 

s 
water to the RPV. Diverse alternatives to RClC are provided 

b 
A 

by the Combustion Turbine Generator (CTG) and the 
AC- Independent Water Addition (ACIWA) mode o f  RHR(C) 
(References 13 and 14). If RCIC is inoperable, water can be 
injected into the RPV either by powering other ECCS 
subsystems from the CTG or by the Fire Protection System 
(FPS) using the ACIUA mode of RHR(C). 

The ECCS pumps are provided with minimum flow bypass 1 ines, 
which discharge to the suppression pool. The valves in 
these 1 ines automatically open to prevent pump damage due to 
overheating when other discharge line valves are closed or 
RPV pressure is greater than the LPFL pump discharge 
pressures following system initiation. To ensure rapid 
delivery of water to the RPV and to minimize water hammer 
effects, the ECCS discharge 1 ine "keep fill" systems are 
designed to maintain all pump discharge lines filled with 
water. 

The ADS (Ref. 1 )  consists of 8 o f  the 18 S/RVs. It is 
designed to provide depressurization of the primary system 
during a small break LOCA i f  RCIC and HPCF fail or are 
unable to maintain required water level in the RPV. ADS 
operation reduces the RPV pressure to within the operating 
pressure range of the low pressure ECCS subsystems (LPFL), 
so that these subsystems can provide core cool ing. Each ADS 
valve i s  supplied with pneumatic power from either its own 
dedicated accumulator located in the drywell, or from the 
atmospheric control system (ACS) directly when pneumatic 
power from the accumulators i s  not needed. The ACS also 
suppl ies the nitrogen (at pressure) necessary to assure the 
ADS accumulators remain charged for use in emergency 
actuation. 

(continued) 
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BASES 

APPLICABLE The ECCS performance i s  eva lua ted  f o r  t h e  e n t i r e  spectrum 
SAFETY ANALYSES o f  break s i zes  f o r  a  pos tu la ted  LOCA. The acc iden ts  f o r  

which ECCS ope ra t i on  i s  r e q u i r e d  a r e  presented i n  
References 2, 3, and 4. The r e q u i r e d  analyses and 
assumptions a re  d e f i n e d  i n  10 CFR 50 (Ref. 5), and t h e  
r e s u l t s  o f  these analyses a r e  descr ibed  i n  Reference 6. 

Th i s  LC0 he lps  t o  ensure t h a t  t h e  f o l l o w i n g  acceptance 
c r i t e r i a  f o r  t h e  ECCS, es tab l i shed  by 10 CFR 50.46 (Ref. 7), 
w i l l  be met f o l l o w i n g  a  LOCA assuming t h e  wors t  case s i n g l e  
a c t i v e  component f a i l u r e  i n  t h e  ECCS: 

a. Maximum f u e l  element c l add ing  temperature i s  < 1204'C; 

b. Maximum c ladd ing  o x i d a t i o n  i s  < 0.17 t imes  t h e  t o t a l  
c l add ing  th ickness  be fo re  o x i d a t i o n ;  

c .  Maximum hydrogen gene ra t i on  f rom z i r con ium water  
r e a c t i o n  i s  5 0.01 t imes  t h e  h y p o t h e t i c a l  amount t h a t  
would be generated i f  a l l  o f  t h e  meta l  i n  t h e  c l add ing  
surrounding t h e  f u e l ,  exc lud ing  t h e  c l add ing  
surrounding t h e  plenum volume, were t o  reac t ;  

d. The co re  i s  mainta ined i n  a  coo lab le  geometry; and 

e. Adequate l ong  term coo l  i n g  c a p a b i l i t y  i s  mainta ined.  

The l i m i t i n g  s i n g l e  f a i l u r e s  a re  d iscussed i n  Reference.6. 
For  any LOCA, f a i l u r e  o f  ECCS subsystems i n  D i v i s i o n  2 
(HPCF-B and LPFL-B) o r  D i v i s i o n  3  (HPCF-C and LPFL-C) due t o  
f a i l u r e  o f  i t s  assoc ia ted  d i e s e l  genera to r  i s  t h e  most 
severe f a i l u r e .  One ADS va l ve  f a i l u r e  i s  analyzed as a  
l i m i t i n g  s i n g l e  f a i l u r e  f o r  events r e q u i r i n g  ADS opera t ion ,  
however, t h e  above s i n g l e  f a i l u r e  o f  a  d i e s e l  generator ,  and 
assoc ia ted  motor  d r i v e n  ECCS i n j e c t i o n  subsystems i n  t h e  
d i v i s i o n ,  i s  a  more l i m i t i n g  f a i l u r e .  The remain ing  
OPERABLE ECCS subsystems p rov ide  t h e  c a p a b i l i t y  t o  
adequate ly  coo l  t h e  core  and prevent  excessive f u e l  damage. 
A d d i t i o n a l  f u n c t i o n s  o f  t h e  R C I C  System a r e  t o  respond t o  
t r a n s i e n t  events by p r o v i d i n g  makeup c o o l a n t  t o  t h e  nuc lea r  
vessel and t o  be an independent AC source d u r i n g  s t a t i o n  
b lackou t .  

I n  o rde r  t o  p rov ide  increased margin t o  ECCS acceptance 
c r i t e r i a  ( i .e. ,  10 CFR 50.46), t h e  ECCS was designed t o  t h e  

(cont inued)  
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BASES 

APPLICABLE more s t r i n g e n t  goal  o f  no core  uncovery f o r  any p o s t u l a t e d  
SAFETY ANALYSES DBA o r  t r a n s i e n t  event,  even g i ven  t h e  most l i m i t i n g  s i n g l e  
(cont inued)  f a i l u r e .  Th i s  design ph i losophy  r e s u l t e d  i n  s u b s t a n t i a l l y  

improved ECCS performance such t h a t ,  when analyzed 
cons i s ten t  w i t h  t y p i c a l  l i c e n s i n g  bas i s  methodologies, 
(i.e., assuming o n l y  t h e  t r a d i t i o n a l  l i m i t i n g  s i n g l e  
f a i l u r e ) ,  t h e r e  was cons iderab le  margin r e l a t i v e  t o  e x i s t i n g  
r e g u l a t o r y  requirements. The magnitude o f  such margin 
suggested t h a t  t h e  ECCS would s t i l l  be a b l e  t o  per fo rm i t s  
in tended s a f e t y  f unc t i on ,  even under s i t u a t i o n s  w i t h  some 
equipment i n i t i a l l y  ou t  o f  se rv i ce  o r  unava i l ab le  due t o  
m u l t i p l e  pos tu la ted  f a i l u r e s .  Therefore, f u r t h e r  ECCS 
analyses were performed (see Reference 8) i n  an at tempt  t o  
i d e n t i f y  t h e  minimum amount o f  ECCS equipment t h a t  must 
operate such t h a t  t h e  p l a n t  cou ld  s t i l l  meet t h e  10 CFR 
50.46 acceptance c r i t e r i a  l i s t e d  above. 

Analyses were performed f o r  a  s e t  o f  i d e n t i f i e d  l i m i t i n g  
scenar ios,  assuming t h e  u n a v a i l a b i l i t y  ( o r  f a i l u r e )  o f  
m u l t i p l e  ECCS subsystems, and us ing  t h e  same c a l c u l a t i o n a l  
methods as were used f o r  t h e  t r a d i t i o n a l  des ign  bas i s  
analyses. The r e s u l t s  o f  these analyses demonstrated t h a t  
"success" (i.e., no v i o l a t i o n  o f  t h e  above s t a t e d  50.46 
l i m i t s )  was achieved under var ious  p o s t u l a t e d  acc iden t  
scenar ios p rov ided  a t  l e a s t  one motor d r i v e n  ECCS i n j e c t i o n  
subsystem was capable o f  success fu l l y  i n j e c t i n g  water  i n t o  
t h e  RPV. For any such scenar ios a l s o  r e q u i r i n g  
depressur iza t ion ,  "success" was achieved w i t h  t h e  a c t u a t i o n  
o f  a t  l e a s t  f i v e  SR/Vs i n  t h e  ADS mode ( i n  con junc t i on  w i t h  
successfu l  vessel i n j e c t i o n  f rom t h e  one r e q u i r e d  ECCS 
subsystem). Thus, i t  was conf i rmed t h a t  t h e  ABWR ECCS i s  
ab le  t o  per form i t s  in tended s a f e t y  f u n c t i o n  ( i n  accordance 
w i t h  t h e  a p p l i c a b l e  r e g u l a t o r y  requi rements) ,  even f o r  
pos tu la ted  events i n v o l v i n g  1  i m i t i n g  s i n g l e  f a i l u r e s  t h a t  
m igh t  occur  w i t h  l e s s  than  t h e  f u l l  complement o f  ECCS 
subsystems i n i t i a l l y  a v a i l a b l e .  

The ECCS s a t i s f y  C r i t e r i o n  3  o f  t h e  NRC P o l i c y  Statement. 

LC0 Each ECCS subsystem and e i g h t  ADS va lves  a re  r e q u i r e d  t o  be 
OPERABLE. The ECCS subsystems are  d e f i n e d  as t h e  t h r e e  LPFL 
subsystems, t h e  two HPCF subsystems, and t h e  RCIC System. 
The h i g h  pressure ECCS subsystems are  de f i ned  as t h e  two 
HPCF subsystems and t h e  R C I C  System. 

(cont inued)  
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B 3.5.1 

LC0 With less  than the  req ! i red number o f  ECCS subsystems 
(continued) OPERABLE dur ing a 1 i m i  t in9 design bas is  LOCA concurrent w i t h  

the worst case s i ng le  f a i l u r e ,  the margins t o  the l i m i t s  
speci f ied i n  10 CFR 50.46 (Ref. 7) would be reduced. 
Furthermore, a1 1 ECCS subsystems are assumed t o  be i n i t i a l l y  
ava i lab le  i n  the  comprehensive set  o f  analyses performed t o  
s a t i s f y  the s i ng le  f a i l u r e  c r i t e r i o n  requi red by 10 CFR 
50.46 (Ref. 7) .  Thus a1 1 ECCS subsystems must be OPERABLE. 
The ECCS i s  supported by other  systems tha t  provide \ 

automatic ECCS i n i t i a t i o n  s ignals  (LC0 3.3.1.1, 'SSLC Sensor 22 
Instrumentation" and LC0 3.3.1.4, "ESF Actuation c?> Instrumentation"), cool ing and serv ice water t o  cool rooms =,, 
containing ECCS equipment (LC0 3.7.1, "Reactor Bui ld ing -G- F bb -a 
Cooling Water (RCW) System, Reactor Service Water (RSW) 
System and Ul t imate Heat Sink (WHS)-Operating", LC0 3.7.2 ,  
"RCW/RSW and UHS-Shutdown" and LC0 3.7.3 "RCW/RSW and UNS- 
Refuel ing"), e l e c t r i c a l  power (LC0 3.8.1, "AC Sources- 
Operating," and LC0 3.8.4, "DC Sources-Operatingn). 

A LPFL subsystem may be considered OPERABLE during alignment 
and operation f o r  decay heat removal when below the actual  
RHR cut  i n  permissive pressure i n  MODE 3 ,  i f  capable of 
being manually real igned (remote o r  l o c a l )  t o  the LPFL mode 
and not otherwise inoperable. A t  these low pressures and 
decay heat leve ls ,  a reduced complement o f  ECCS subsystems 
can provide t he  required core cool ing,  thereby al lowing 
operation o f  an RHR shutdown cool ing loop when necessary. 

APPLICABILITY A l l  ECCS subsystems are required t o  be OPERABLE during 
MODES 1, 2, and 3 when there i s  considerable energy i n  the 
reactor  core and core cool ing would be required t o  prevent 
f ue l  damage i n  the  event o f  a break i n  the primary system 
piping.  I n  MODES 2 and 3, the  RCIC System i s  not  required 
t o  be OPERABLE when pressure i s  r 1.03 HPaG since other ECCS 
subsystems can provide s u f f i c i e n t  f l o w  t o  the vessel. I n  
MODES 2 and 3, the  ADS func t ion  i s  no t  required when 
pressure i s  s 0.343 MPaG because the low pressure ECCS 
subsystems (LPFL) are capable o f  p rov id ing  flow i n t o  the RPV 
below t h i s  pressure. ECCS requirements f o r  MODES 4 and 5 
are spec i f ied  i n  LC0 3.5.2, "ECCS-Shutdown." 

(continued) 
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ECCS -Opera t ing  
B 3.5.1 

BASES 

ACTIONS A.1. B.1.1. 8.1.2. 8.2. and B.3 

Wi th one o r  two ECCS subsystem(s) inoperab le  p rov ided  RCIC 
i s  OPERABLE (Cond i t ion  A), t h e  inoperab le  subsystem(s) must 
be r e s t o r e d  t o  OPERABLE s t a t u s  w i t h i n  14 days. I f  RCIC i s  
inoperab le  o r  R C I C  i n  combinat ion w i t h  any one o t h e r  ECCS 
subsystem i s  inoperab le  (Cond i t ion  B), t h e  i nope rab le  
subsystem(s) can be r e s t o r e d  t o  OPERABLE s t a t u s  w i t h i n  14 
days p rov ided  t h e  Combustion Turb ine Generator (CTG) i s  
v e r i f i e d ,  i n i t i a l l y  w i t h i n  7 days and once p e r  8 hours 
t h e r e a f t e r ,  t o  be f u n c t i o n a l  and capable o f  be ing  a l i g n e d  t o  
each o f  t h e  ESF buses o r  t h e  AC-Independent Water A d d i t i o n  
(ACIWA) mode o f  RHR(C) i s  v e r i f i e d  t o  be f u n c t i o n a l  w i t h i n  7 
days. I n  these Condi t ions,  t h e  remain ing OPERABLE 
subsystems p rov ide  more than  adequate core  c o o l i n g  d u r i n g  a 
LOCA. However, o v e r a l l  ECCS r e 1  i a b i l  i t y  i s  reduced; and a 
s i n g l e  f a i l u r e  impac t ing  one o r  more o f  t h e  remain ing 
OPERABLE subsystems concur ren t  w i t h  a LOCA would r e s u l t  i n  
degraded ECCS performance and reduced margins t o  10 CFR 
50.46 acceptance c r i t e r i a .  Nevertheless, even g i v e n  t h e  
worse case s i n g l e  f a i l u r e  concur ren t  w i t h  a LOCA i n i t i a t e d  
f rom t h i s  Condi t ion,  t h e r e  w i l l  always be a t  l e a s t  one ECCS 
subsystem a v a i l a b l e  t o  i n j e c t  water  i n t o  t h e  RPV. (For  t h e  
spec ia l  case o f  an LPFL-A l i n e  break and f a i l u r e  o f  a  d i e s e l  
generator ,  t h e  CTG would be avai  1  ab le  t o  p rov ide  emergency 
e l e c t r i c a l  power t o  t h e  ECCS pumps.) A d d i t i o n a l  analyses o f  
l i m i t i n g  design bas i s  scenar ios demonstrate t h a t  i n  such 
cases 10 CFR 50.46 acceptance c r i t e r i a  w i l l  s t i l l  be met. 
Furthermore, r e s u l t s  o f  PRA s e n s i t i v i t y  s tud ies  performed 
(References 9 and 15) f o r  Cond i t i on  A show t h a t  t h i s  
s i t u a t i o n  i s  acceptable f rom an o v e r a l l  p l a n t  r i s k  
perspec t i ve .  

For Cond i t i on  B, t h e  PRA s e n s i t i v i t y  s tud ies  performed (Ref. 
9)  showed t h a t ,  w i t h  R C I C  inoperable,  t h e  change i n  core  
damage frequency i s  r e l a t i v e l y  l a r g e  f o r  s t a t i o n  b lackout  
events. Therefore,  i f  t h e  CTG i s  v e r i f i e d  t o  be f u n c t i o n a l  
and t h e  c i r c u i t  breakers are capable o f  be ing a l i gned  t o  
each o f  t h e  ESF buses (LC0 3.8.1), o t h e r  ECCS subsystems can 
be powered by t h e  CTG d u r i n g  a s t a t i o n  b lackou t  t o  
compensate f o r  RCIC's i n o p e r a b i l  i t y .  A1 t e r n a t i v e l y ,  t o  
compensate f o r  RCIC's i n o p e r a b i l i t y ,  i f  t h e  ACIWA mode o f  
RHR(C) subsystem i s  v e r i f i e d  t o  be f u n c t i o n a l ,  t h e  F i r e  
P r o t e c t i o n  System (FPS) can be used t o  i n j e c t  water  i n t o  t h e  
RPV d u r i n g  a s t a t i o n  b lackout  w i t h  t h e  RPV s u f f i c i e n t l y  
depressur ized.  The ACIWA i s  v e r i f i e d  t o  be f u n c t i o n a l  by 

(cont inued)  
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ACTIONS A.1. B. l .1 .  8.1.2, 8.2. and B.3 (cont inued)  
( Continued ) 

s t r o k i n g  one complete c y c l e  o f  each o f  t h e  two manual va lves 
i n  t h e  FPS connect ion t o  RHR(C) i n j e c t i o n  l i n e ,  by s t a r t i n g  
t h e  FPS d i e s e l - d r i v e n  f i r e  pump and v e r i f y i n g  t h a t  t h e  FPS 
header pressure i s  maintained, and by s t r o k i n g  one complete 
c y c l e  o f  t h e  RHR(C) subsystem i n j e c t i o n  va lve  us ing  i t s  
handwheel. 

I f  t h e  CTG o r  ACIWA i s  n o t  ava i l ab le ,  t h e  Complet ion Time 
f o r  Cond i t ion  B i s  l i m i t e d  t o  7 days based on an o v e r a l l  
r i s k  perspec t i ve .  The 14 day Complet ion Times f o r  bo th  
Cond i t ions  A and B are based on a r i s k  pe rspec t i ve  and t h e  
1 ow p robab i l  i t y  o f  a  LOCA occu r r i ng  d u r i n g  t h i s  p e r i o d  and 
t h e  o v e r a l l  redundancy p rov ided  by t h e  ECCS and i t s  
cont inued a b i l i t y  t o  per fo rm i t s  in tended s a f e t y  f unc t i on ,  
w h i l e  assur ing  a r e t u r n  t o  f u l l  ECCS c a p a b i l i t y  i n  a 
reasonable t ime so as t o  n o t  s i g n i f i c a n t l y  impact o v e r a l l  
ECCS re1  i a b i l  i t y .  

C.1.1.1, C.1.1.2, C.1.2. C.2. D. l  and E . l  

With R C I C  and any o the r  two ECCS subsystems inoperable,  
p rov ided  a t  l e a s t  one HPCF subsystem i s  OPERABLE, one ECCS 
subsystem must be r e s t o r e d  t o  OPERABLE s t a t u s  w i t h i n  7 days. 
With any t h ree  ECCS subsystems inoperable,  p rov ided  R C I C  i s  
OPERABLE, one ECCS subsystem must be r e s t o r e d  t o  OPERABLE 
s ta tus  w i t h i n  3 days. Wi th a l l  t h ree  h i g h  pressure ECCS 
subsystems inoperable,  a t  l e a s t  one h i g h  pressure ECCS 
subsystem must be res to red  t o  OPERABLE s t a t u s  w i t h i n  12 
hours. I n  these Condi t ions,  t h e  remain ing OPERABLE 
subsystems p rov ide  adequate core c o o l i n g  du r i ng  a LOCA, bu t  
t h e  s i n g l e  f a i l u r e  c r i t e r i o n  c a p a b i l i t y  f o r  a l l  combinat ions 
o f  systems ou t  o f  se rv i ce  i s  n o t  s a t i s f i e d .  Therefore,  t h e  
Completion Times are  l i m i t e d  t o  7 days, 3 days and 12 hours, 
r espec t i ve l y ,  depending on t h e  combinat ion o f  ECCS 
subsystems t h a t  a re  inoperable.  A d d i t i o n a l  analyses o f  
l i m i t i n g  design bas i s  scenar ios demonstrate t h a t  i n  such 
cases 10 CFR 50.46 acceptance c r i t e r i a  w i l l  s t i l l  be met 
(Ref. 8) .  Furthermore, r e s u l t s  o f  PRA s e n s i t i v i t y  s tud ies  
performed (References 9 and 15) show t h a t  t h i s  s i t u a t i o n  i s  
acceptable f rom an o v e r a l l  p l a n t  r i s k  perspec t i ve .  

A d d i t i o n a l l y ,  f o r  Cond i t ion  C, where R C I C  i s  inoperab le ,  
e i t h e r  t h e  CTG must be v e r i f i e d ,  w i t h i n  72 hours, t o  be 

(cont inued)  
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I ACTION C . l . l . l .  C.1.1.2. C.1.2, C.2, D. l  and E . l  (cont inued)  
(con t inued)  

f u n c t i o n a l  and t h e  c i r c u i t  breakers a re  capable o f  be ing  
a l i gned  t o  each o f  t h e  ESF buses, o r ,  a l t e r n a t i v e l y ,  t h e  
ACIWA mode o f  RHR(C) subsystem must be v e r i f i e d  t o  be 
f u n c t i o n a l  w i t h i n  72 hours. I f  t h e  CTG i s  v e r i f i e d  t o  be 
f u n c t i o n a l  and capable o f  be ing a l i gned  t o  each o f  t h e  ESF 
buses (LC0 3.8.1), o t h e r  ECCS subsystems can be powered by 
t h e  CTG d u r i n g  a  s t a t i o n  b lackout  t o  compensate f o r  RCIC's 
i n o p e r a b i l i t y .  I f  t h e  ACIWA mode o f  RHR(C) subsystem i s  
v e r i f i e d  t o  be f u n c t i o n a l ,  t h e  F i r e  P r o t e c t i o n  System (FPS) 
can be used t o  i n j e c t  water  i n t o  t h e  RPV d u r i n g  a  s t a t i o n  
b lackout  w i t h  t h e  RPV s u f f i c i e n t l y  depressur ized.  The ACIWA 
i s  v e r i f i e d  t o  be f u n c t i o n a l  by s t r o k i n g  one complete c y c l e  
o f  each o f  t h e  two manual va lves  i n  t h e  FPS connect ion t o  
RHR(C) i n j e c t i o n  l i n e ,  by s t a r t i n g  t h e  FPS d i e s e l - d r i v e n  
f i r e  pump and v e r i f y i n g  t h a t  t h e  FPS header pressure i s  
mainta ined,  and by s t r o k i n g  one complete c y c l e  o f  t h e  RHR(C) 
subsystem i n j e c t i o n  va l ve  us ing  i t s  handwheel. I f  t h e  CTG o r  
ACIWA i s  no t  ava i l ab le ,  t h e  Completion Time f o r  Cond i t i on  C 
i s  l i m i t e d  t o  72 hours based on an o v e r a l l  r i s k  perspec t i ve .  

Since t h e  ECCS a v a i l a b i l i t y  i s  reduced r e l a t i v e  t o  
Cond i t ions  A  and B, a more r e s t r i c t i v e  Completion Time i s  
imposed. The 7  and 3  day Completion Times f o r  Required 
Ac t ions  C.2 and D. l  are based on t h e  low p r o b a b i l i t y  o f  a  
LOCA occu r r i ng  du r i ng  t h i s  p e r i o d  and t h e  o v e r a l l  redundancy 
p rov ided  by t h e  ECCS and i t s  cont inued a b i l i t y  t o  per fo rm 
t h e  in tended s a f e t y  f u n c t i o n  w h i l e  assur ing  a  r e t u r n  towards 
f u l l  ECCS c a p a b i l i t y  i n  a  reasonable t ime  so as t o  n o t  
s i g n i f i c a n t l y  impact o v e r a l l  ECCS r e l i a b i l i t y .  The 
Complet ion Time f o r  Required Ac t i on  0.1 i s  more r e s t r i c t i v e  
than t h e  Completion Time f o r  Required Ac t i on  C.2 because o f  
t h e  l e s s e r  c a p a b i l i t y  o f  RCIC compared t o  t h e  o t h e r  h i gh  
pressure ECCS subsystems (HPCF). 

The 12 hour Completion Time f o r  Required A c t i o n  E . l  i s  more 
r e s t r i c t i v e  because a  LOCA may necess i t a te  an unwanted 
a c t u a t i o n  o f  t h e  ADS t o  reach t h e  ope ra t i ng  c o n d i t i o n s  o f  
t h e  low pressure ECCS subsystems. However, any one low 
pressure ECCS subsystem i s  capable o f  m a i n t a i n i n g  core 
coo lan t  d u r i n g  a  LOCA f o r  t h e  spectrum o f  break s i zes .  

(con t inued)  
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ACTION F . l  and F . 2  
(cont inued)  

I f  any Required A c t i o n  and assoc ia ted  Complet ion T ine  o f  
Cond i t i on  A, B, C, D, o r  E  are n o t  met, o r  when any f o u r  
ECCS subsystems are  inoperable,  t h e  p l a n t  must be brought  t o  
a  MODE i n  which t h e  LC0 does n o t  apply .  To achieve t h i s  
s ta tus ,  t h e  p l a n t  must be brought  t o  a t  l e a s t  MODE 3 w i t h i n  
12 hours and t o  MODE 4 w i t h i n  36 hours. The a l lowed 
Complet ion Times a r e  reasonable, based on ope ra t i ng  
experience, t o  reach t h e  r e q u i r e d  p l a n t  c o n d i t i o n s  f rom f u l l  
power c o n d i t i o n s  i n  an o r d e r l y  manner and w i t h o u t  
cha l l eng ing  p l a n t  systems. 

G . l  and H. l  

Wi th one o r  two ADS valves inoperable,  t h e  ADS va lves  must 
be r e s t o r e d  t o  OPERABLE s t a t u s  w i t h i n  14 days. Wi th t h r e e  
ADS va lves  inoperable,  one ADS va l ve  must be r e s t o r e d  t o  
OPERABLE s t a t u s  w i t h i n  7 days. The LC0 r e q u i r e s  e i g h t  ADS 
va lves  t o  be OPERABLE t o  p rov ide  t h e  ADS f u n c t i o n .  
Reference 6 conta ins  t h e  r e s u l t s  o f  t h e  t r a d i t i o n a l  design 
bas i s  ana l ys i s  t h a t  evaluated t h e  e f f e c t  o f  one ADS va l ve  
be ing  o u t  o f  se rv i ce .  However, t h e  r e s u l t s  o f  t h i s  a n a l y s i s  
a re  bound by a d d i t i o n a l  analyses o r  more l i m i t i n g  s i n g l e  
f a i l u r e  scenar ios which assume t h e  u n a v a i l a b i l i t y  o f  
m u l t i p l e  ADS va lves  (see Reference 8) .  Per these analyses, 
ope ra t i on  o f  o n l y  f i v e  ADS va lves  w i l l  p rov ide  t h e  r e q u i r e d  
depressur iza t ion .  However, o v e r a l l  r e 1  i a b i l  i t y  o f  t h e  ADS 
i s  reduced and t h e r e  i s  a  reduc t i on  i n  dep ressu r i za t i on  
c a p a b i l i t y .  Therefore,  ope ra t i on  i s  o n l y  a l lowed f o r  a  
l i m i t e d  t ime.  The 7 and 14 day Complet ion Times are  based 
on t h e  low p r o b a b i l i t y  o f  a  LOCA o c c u r r i n g  d u r i n g  t h i s  
p e r i o d  and t h e  o v e r a l l  redundancy and c a p a c i t y  o f  t h e  ADS 
System and i t s  cont inued a b i l i t y  t o  per fo rm i t s  in tended 
s a f e t y  f unc t i on ,  w h i l e  assur ing  a  r e t u r n  towards f u l l  ADS 
c a p a b i l i t y  i n  a  reasonable t ime  so as t o  n o t  s i g n i f i c a n t l y  
impact o v e r a l l  ADS o r  ECCS re1  i a b i l  i t y .  Furthermore, 
Cond i t ions  G and H are  mod i f i ed  by a  NOTE t h a t  a l l ows  
concur ren t  ex is tence  w i t h  Cond i t ions  A, B, C, o r  D, and 
Cond i t ions  A, B, o r  C, r e s p e c t i v e l y .  Concurrent ex i s tence  
i s  j u s t i f i e d  by t h e  a d d i t i o n a l  ECCS analyses t h a t  were 
performed (Ref.  8) and g r e a t l y  simp1 i f i e s  t h e  necessary 
Required Act ions.  

(cont inued)  
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ECCS -Opera t ing  
B 3.5 .1  

BASES 

ACTION 1.1 and 1.2 
(con t inued)  

I f  t h e  Required Ac t i on  and assoc ia ted  Complet ion Time o f  
Cond i t i on  G o r  H i s  n o t  met o r  i f  f o u r  o r  more ADS va lves  
a r e  inoperable,  t h e  p l a n t  must be brought  t o  a  c o n d i t i o n  i n  
which t h e  LC0 does n o t  apply. To achieve t h i s  s ta tus ,  t h e  
p l a n t  must be brought  t o  a t  l e a s t  MODE 3 w i t h i n  12 hours and 
r e a c t o r  steam dome pressure reduced t o  5 0.343 MPaG 
w i t h i n  36 hours. The a l lowed Complet ion Times a r e  
reasonable, based on ope ra t i ng  experience, t o  reach t h e  
requ i red  p l a n t  cond i t i ons  f rom f u l l  power c o n d i t i o n s  i n  an 
o r d e r l y  manner and w i t h o u t  cha l l eng ing  p l a n t  systems. 

SURVEILLANCE SR 3 .5 .1 .1  
REQUIREMENTS 

The f l o w  pa th  p i p i n g  has t h e  p o t e n t i a l  t o  develop vo ids  and 
pockets o f  en t ra i ned  a i r .  Ma in ta i n i ng  t h e  pump d ischarge  
l i n e s  o f  t h e  HPCF subsystem, R C I C  System, and LPFL 
subsystems f u l l  o f  water  ensures t h a t  t h e  systems w i l l  
pe r fo rm p rope r l y ,  i n j e c t i n g  t h e i r  f u l l  c a p a c i t y  i n t o  t h e  RCS 
upon demand. Th i s  w i l l  a l s o  p revent  a  water  hammer 
f o l l o w i n g  an ECCS i n i t i a t i o n  s i g n a l .  One acceptable method 
o f  ensur ing  t h e  l i n e s  a re  f u l l  i s  t o  ven t  a t  t h e  h i g h  
p o i n t s .  The 31 day Frequency i s  based on ope ra t i ng  
experience, on t h e  procedura l  c o n t r o l s  govern ing system 
opera t ion ,  and on t h e  gradual na tu re  o f  v o i d  b u i l d u p  i n  t h e  
ECCS p i p i n g .  

V e r i f y i n g  t h e  c o r r e c t  al ignment f o r  manual, power operated, 
and automat ic  va lves i n  t h e  ECCS f l o w  paths p rov ides  
assurance t h a t  t h e  p roper  f l o w  paths w i l l  e x i s t  f o r  ECCS 
opera t ion .  Th is  SR does n o t  app ly  t o  va lves  t h a t  a r e  
locked, sealed, o r  o therw ise  secured i n  p o s i t i o n  s i nce  these 
va lves  were v e r i f i e d  t o  be i n  t h e  c o r r e c t  p o s i t i o n  p r i o r  t o  
l ock ing ,  sea l ing ,  o r  secur ing.  A  va l ve  t h a t  rece ives  an 
i n i t i a t i o n  s i gna l  i s  a l lowed t o  be i n  a  nonaccident  p o s i t i o n  
p rov ided  t h e  va l ve  w i l l  a u t o m a t i c a l l y  r e p o s i t i o n  i n  t h e  
p roper  s t r oke  t ime.  Th is  SR does n o t  r e q u i r e  any t e s t i n g  o r  
va l ve  manipulat ion;  r a t h e r ,  i t  invo l ves  v e r i f i c a t i o n  t h a t  
those valves p o t e n t i a l l y  capable o f  be ing  m ispos i t i oned  are  

(cont inued)  
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SURVEILLANCE SR 3.5.1.2 
REQUIREMENTS 

(cont inued)  i n  t h e  c o r r e c t  p o s i t i o n .  Th i s  SR does n o t  app ly  t o  va lves  
t h a t  cannot be i n a d v e r t e n t l y  misal igned,  such as check 
va lves .  

The 31  day Frequency o f  t h i s  SR was d e r i v e d  f rom t h e  
I n s e r v i c e  Tes t i ng  Program requi rements f o r  pe r fo rm ing  va l ve  
t e s t i n g  a t  l e a s t  once every 92 days. The Frequency o f  
31  days i s  f u r t h e r  j u s t i f i e d  because t h e  va l ves  a r e  operated 
under procedura l  c o n t r o l  and because improper va l ve  
a l ignment  would o n l y  a f f e c t  a  s i n g l e  subsystem. Th i s  
Frequency has been shown t o  be acceptable th rough o p e r a t i n g  
experience. 

Th i s  SR i s  mod i f i ed  by a Note t h a t  a l l ows  a LPFL subsystem 
t o  be considered OPERABLE d u r i n g  a l ignment  and ope ra t i on  f o r  
decay heat  removal w i t h  r e a c t o r  steam dome pressure  l e s s  
than  t h e  RHR c u t  i n  permiss ive  p ressure  i n  MODE 3, i f  
capable o f  be ing  manual ly  r e a l i g n e d  (remote o r  l o c a l )  t o  t h e  
LPFL mode and n o t  o therw ise  inoperab le .  Th i s  a l l ows  
ope ra t i on  i n  t h e  RHR shutdown c o o l i n g  mode d u r i n g  MODE 3 i f  
necessary. 

SR 3.5.1.3 

V e r i f i c a t i o n  every  31  days t h a t  ADS n i t r o g e n  accumulator 
pressure i s  2 1.11 MPaG assures adequate n i t r o g e n  pressure  
f o r  r e l i a b l e  ADS opera t ion .  The accumulator on each ADS 
va l ve  p rov ides  pneumatic p ressure  f o r  va l ve  ac tua t i on .  The 
designed pneumatic supply  pressure requi rements f o r  t h e  
accumulator a re  such t h a t ,  f o l l o w i n g  a f a i l u r e  o f  t h e  
pneumatic supply  t o  t h e  accumulator,  a t  l e a s t  
one va l ve  a c t u a t i o n  can occur  w i t h  t h e  d r y w e l l  a t  des ign  
pressure,  o r  f i v e  va l ve  ac tua t i ons  can occur  w i t h  t h e  
d r y w e l l  a t  atmospheric pressure (Ref. 10) .  The ECCS s a f e t y  
a n a l y s i s  assumes o n l y  one a c t u a t i o n  t o  achieve t h e  
dep ressu r i za t i on  r e q u i r e d  f o r  ope ra t i on  o f  t h e  low pressure  
ECCS. Th i s  minimum r e q u i r e d  p ressure  o f  1.11 MPaG i s  
p rov ided  by t h e  High Pressure N i t r ogen  Gas Supply System 
(HPIN). The 31 day Frequency takes  i n t o  c o n s i d e r a t i o n  
a d m i n i s t r a t i v e  c o n t r o l  over  ope ra t i on  o f  t h e  HPIN and alarms 
f o r  low pneumatic pressure (Ref.  12).  

(cont inued)  
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BASES 

SURVEILLANCE SR 3.5 .1 .4 .  SR 3.5 .1 .5  and SR 3.5.1.6 
REQUIREMENTS 

(cont inued)  The performance requi rements o f  t h e  ECCS pumps a r e  
determined through a p p l i c a t i o n  o f  t h e  10 CFR 50, Appendix K, 
c r i t e r i a  (Ref.  5 ) .  These p e r i o d i c  Su rve i l l ances  a r e  
performed ( i n  accordance w i t h  t h e  ASME Code, Sec t i on  X I ,  
requi rements f o r  t h e  ECCS pumps) t o  v e r i f y  t h a t  t h e  ECCS 
pumps w i l l  develop t h e  f l o w  r a t e s  r e q u i r e d  by  t h e  r e s p e c t i v e  
analyses. The ECCS pump f l o w  r a t e s  ensure t h a t  adequate 
core  c o o l i n g  i s  p rov ided  t o  s a t i s f y  t h e  acceptance c r i t e r i a  
o f  10 CFR 50.46 (Ref. 7 ) .  The R C I C  pump f l o w  r a t e s  a l s o  
ensure t h a t  t h e  system can ma in ta in  r e a c t o r  coo lan t  
i nven to ry  d u r i n g  p ressur ized  c o n d i t i o n s  w i t h  t h e  RPV 
i s o l a t e d .  

The pump f l o w  r a t e s  a re  v e r i f i e d  aga ins t  a  system head t h a t  
i s  equ i va len t  t o  t h e  RPV pressure expected d u r i n g  a  LOCA. 
The t o t a l  system pump o u t l e t  pressure i s  adequate t o  
overcome t h e  e l e v a t i o n  head pressure between t h e  pump 
s u c t i o n  and t h e  vessel d ischarge,  t h e  p i p i n g  f r i c t i o n  
losses,  and RPV pressure p resent  d u r i n g  LOCAs. These values 
may be es tab l i shed  du r i ng  p re -ope ra t i ona l  t e s t i n g .  

The f l o w  t e s t s  f o r  t h e  R C I C  System are  performed a t  two 
d i f f e r e n t  pressure ranges such t h a t  system c a p a b i l i t y  t o  
p rov ide  r a t e d  f l o w  i s  t e s t e d  bo th  a t  t h e  h ighe r  and lower  
ope ra t i ng  ranges o f  t h e  system. Since t h e  r e q u i r e d  r e a c t o r  
steam dome pressure must be a v a i l a b l e  t o  per fo rm SR 3.5.1.5 
and SR 3 .5 .1 .6  s u f f i c i e n t  t ime i s  a l lowed a f t e r  adequate 
pressure i s  achieved t o  per fo rm these SRs. Reactor s t a r t u p  
i s  a l lowed p r i o r  t o  per fo rming  t h e  low pressure S u r v e i l l a n c e  
because t h e  r e a c t o r  pressure i s  l ow  and t h e  t i m e  t o  
s a t i s f a c t o r i l y  per fo rm t h e  S u r v e i l l a n c e  i s  s h o r t .  The 
r e a c t o r  pressure i s  a l lowed t o  be increased t o  normal 
ope ra t i ng  pressure s i nce  i t  i s  assumed t h a t  t h e  l ow  pressure 
t e s t  has been s a t i s f a c t o r i l y  completed and t h e r e  i s  no 
i n d i c a t i o n  o r  reason t o  b e l i e v e  t h a t  RCIC i s  inoperable.  
Therefore,  these SRs are mod i f i ed  by Notes t h a t  s t a t e  t h e  
Su rve i l l ances  a re  n o t  r equ i red  t o  be performed u n t i l  12 
hours a f t e r  t h e  s p e c i f i e d  r e a c t o r  steam dome pressure  i s  
reached. 

A  92 day Frequency f o r  SR 3.5 .1 .4  and SR 3.5.1.5 i s  
c o n s i s t e n t  w i t h  t h e  I n s e r v i c e  Tes t i ng  Program requirements. 
The 18 month Frequency f o r  SR 3 .6 .1 .6  i s  based on t h e  need 
t o  per form t h i s  Su rve i l l ance  under t h e  c o n d i t i o n s  t h a t  apply  

(cont inued)  

ABWR TS B 3.5-14 Rev. O. Design Control DocumentITier 2 



BASES 

SURVEILLANCE SR 3.5 .1 .4 .  SR 3,5 .1 .5  and SR 3 .5 .1 .6  (cont inued)  
REOU I REMENTS 

(cont inued)  d u r i n g  a  p l a n t  outage and t h e  p o t e n t i a l  f o r  an unplanned 
t r a n s i e n t  i f  t h e  S u r v e i l l a n c e  were performed w i t h  t h e  
r e a c t o r  a t  power. Operat ing exper ience has shown t h a t  these 
components u s u a l l y  pass t h e  SR when performed a t  t h e  18 
month Frequency, which i s  based on t h e  r e f u e l i n g  cyc le .  
Therefore,  t h e  Frequency was concluded t o  be acceptable f rom 
a  r e l i a b i l i t y  s tandpo in t .  

SR 3.5.1.7 

The ECCS subsystems a re  r e q u i r e d  t o  ac tua te  a u t o m a t i c a l l y  t o  
per fo rm t h e i r  des ign  f unc t i ons .  Th i s  S u r v e i l l a n c e  t e s t  
v e r i f i e s  t h a t ,  w i t h  a  r e q u i r e d  system i n i t i a t i o n  s i g n a l  
( ac tua l  o r  s imulated) ,  t h e  automat ic  i n i t i a t i o n  l o g i c  o f  
HPCF, R C I C ,  and LPFL w i l l  cause t h e  systems o r  subsystems t o  
opera te  as designed, i n c l u d i n g  a c t u a t i o n  o f  t h e  system 
throughout  i t s  emergency ope ra t i ng  sequence, automat ic  pump 
s t a r t u p ,  and a c t u a t i o n  o f  a l l  automat ic  va lves  t o  t h e i r  
r e q u i r e d  p o s i t i o n s .  Th i s  S u r v e i l l a n c e  a l s o  ensures t h a t  t h e  
HPCF and R C I C  Systems w i l l  a u t o m a t i c a l l y  r e s t a r t  on an RPV 
low water  l e v e l  (Levels  1.5 and 2, r e s p e c t i v e l y )  s i g n a l  
r ece i ved  subsequent t o  an RPV h i g h  water  l e v e l  (Level  8 )  
t r i p  and t h a t  t h e  s u c t i o n  i s  a u t o m a t i c a l l y  t r a n s f e r r e d  f rom 
t h e  CST t o  t h e  suppression poo l .  SRs i n  LC0 3.3 .1 .1  and LC0 
3 .3 .1 .4  ove r l ap  t h i s  S u r v e i l l a n c e  t o  p rov ide  complete 
t e s t i n g  o f  t h e  assumed s a f e t y  f u n c t i o n .  

The 18 month Frequency i s  based on t h e  need t o  per fo rm t h i s  
Survei  11 ance under t h e  c o n d i t i o n s  t h a t  app ly  d u r i n g  a  p l a n t  
outage and t h e  p o t e n t i a l  f o r  an unplanned t r a n s i e n t  i f  t h e  
S u r v e i l l a n c e  were performed w i t h  t h e  r e a c t o r  a t  power. 
Operat ing exper ience has shown t h a t  these components u s u a l l y  
pass t h e  SR when performed a t  t h e  18 month Frequency, which 
i s  based on t h e  r e f u e l i n g  cyc le .  Therefore,  t h e  Frequency 
was concluded t o  be acceptable f rom a  r e l i a b i l i t y  
s tandpo in t .  

Th i s  SR i s  m o d i f i e d  by a  Note t h a t  exc ludes vessel  i n j e c t i o n  
d u r i n g  t h e  S u r v e i l  1  ance. Since a l l  a c t i v e  components a r e  
t e s t a b l e  and f u l l  f l o w  can be demonstrated by r e c i r c u l a t i o n  
through t h e  t e s t  l i n e ,  coo lan t  i n j e c t i o n  i n t o  t h e  RPV i s  n o t  
r e q u i r e d  d u r i n g  t h e  Survei  11 ance. 

(cont inued)  
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ECCS -Opera t ing  
B 3.5.1 

BASES 

SURVEILLANCE SR 3.5.1.8 
REOUIREMENTS 

(dont inued)  The ADS designated S/RVs are  r e q u i r e d  t o  ac tua te  
a u t o m a t i c a l l y  upon r e c e i p t  o f  s p e c i f i c  i n i t i a t i o n  s i g n a l s .  
A  system f u n c t i o n a l  t e s t  i s  performed t o  demonstrate t h a t  
t h e  mechanical p o r t i o n s  o f  t h e  ADS f u n c t i o n  (i .e., 
so leno ids)  operate as designed when i n i t i a t e d  e i t h e r  by an 
ac tua l  o r  s imu la ted  i n i t i a t i o n  s i gna l ,  causing p roper  
a c t u a t i o n  o f  a l l  t h e  r e q u i r e d  components. SR 3.5.1.9 and 
SRs i n  LC0 3.3.1.1 and LC0 3.3.1.4 ove r l ap  t h i s  S u r v e i l l a n c e  
t o  p rov ide  complete t e s t i n g  o f  t h e  assumed s a f e t y  f unc t i on .  

The 18 month Frequency i s  based on t h e  need t o  per fo rm t h i s  
Survei  11 ance under t h e  cond i t i ons  t h a t  app ly  d u r i n g  a  p l a n t  
outage and t h e  p o t e n t i a l  f o r  an unplanned t r a n s i e n t  i f  t h e  
S u r v e i l l a n c e  were performed w i t h  t h e  r e a c t o r  a t  power. 
Opera t ing  exper ience has shown t h a t  these components u s u a l l y  
pass t h e  SR when performed a t  t h e  18 month Frequency, which 
i s  based on t h e  r e f u e l i n g  cyc le .  Therefore,  t h e  Frequency 
was concluded t o  be acceptable f rom a  r e l i a b i l i t y  
s tandpo in t .  

Th i s  SR i s  mod i f i ed  by a  Note t h a t  excludes va l ve  ac tua t i on .  
Th i s  p revents  an RPV pressure blowdown. 

A  manual a c t u a t i o n  o f  each ADS va l ve  i s  performed t o  v e r i f y  
t h a t  t h e  va l ve  and so leno ids  a re  f u n c t i o n i n g  p r o p e r l y  and 
t h a t  no blockage e x i s t s  i n  t h e  S/RV d ischarge  l i n e s .  Th i s  
i s  demonstrated by t h e  response o f  t h e  t u r b i n e  c o n t r o l  o r  
bypass valve,  by a  change i n  t h e  measured steam f low,  o r  by 
any o t h e r  method s u i t a b l e  t o  v e r i f y  steam f low.  Adequate 
r e a c t o r  steam dome pressure must be a v a i l a b l e  t o  per fo rm 
t h i s  t e s t  t o  avo id  damaging t h e  va lve .  S u f f i c i e n t  t ime i s  
t h e r e f o r e  al lowed, a f t e r  t h e  r e q u i r e d  pressure i s  achieved, 
t o  per fo rm t h i s  t e s t .  Adequate pressure a t  which t h i s  t e s t  
i s  t o  be performed i s  [6.55 MPaG](the pressure recommended 
by t h e  va l ve  manufacturer) ] .  Reactor s t a r t u p  i s  a l lowed 
p r i o r  t o  per fo rming  t h i s  t e s t  because va l ve  OPERABILITY and 
t h e  s e t p o i n t s  f o r  overpressure p r o t e c t i o n  a re  v e r i f i e d ,  pe r  
ASME requirements, p r i o r  t o  va l ve  i n s t a l l a t i o n .  Therefore, 
t h i s  SR i s  mod i f i ed  by a  Note t h a t  s t a t e s  t h e  S u r v e i l l a n c e  
i s  n o t  r e q u i r e d  t o  be performed u n t i l  12 hours a f t e r  r e a c t o r  
steam dome pressure i s  2 [6.55 MPaG]. SR 3.5.1.8 and SRs i n  

(cont inued)  
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ECCS -Operating 
0 3 . 5 . 1  

BASES 

SURVEILLANCE SR 3.5.1.9 
REOUIREHENTS 

(continued) LC0 3 .3 .1 .1  and LC0 3.3.1.4 overlap t h i s  Survei l lance t o  
provide complete t es t i ng  o f  the assumed safety  function. 

The Frequency i s  based on the need t o  perform t h i s  
Surve i l  1 ance under the condit ions t h a t  apply dur ing a p l an t  
outage and t he  po ten t ia l  f o r  an unplanned t rans ien t  i f  the 
Survei l lance were performed w i th  the reac to r  a t  power. C" 
Operating experience has shown t h a t  these components usual 1 y e 

pass the SR when performed a t  the 18 month Frequency, which Y 

P, 

i s  based on the  re fue l  ing  cycle. Therefore, the Frequency 
was concluded t o  be acceptable from a r e l i a b i l i t y  

f :  
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ECCS - Shutdown 
B 3.5.2 

B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) 

BASES 

BACKGROUND A d e s c r i p t i o n  o f  t h e  High Pressure Core Flooder  (HPCF) and 
t h e  Low Pressure F looder  (LPFL) subsystems o f  t h e  Residual 
Heat Removal (RHR) System i s  p rov ided  i n  t h e  Bases f o r  LC0 
3.5.1, "ECCS-Operating." The Reactor Core I s o l a t i o n  Coo l ing  
(RCIC) system steam d r i v e n  t u r b i n e  can n o t  operate w i t h  t h e  
r e a c t o r  shutdown and so i s  n o t  a v a i l a b l e .  

APPLICABLE 
SAFETY ANALYSES 

ECCS performance i s  evaluated f o r  t h e  e n t i r e  spectrum o f  
break s i zes  f o r  a pos tu la ted  l o s s  o f  coo lan t  acc iden t  
(LOCA). The l ong  te rm c o o l i n g  a n a l y s i s  f o l l o w i n g  a design 
bas i s  LOCA (Ref. 3.5.2-1) demonstrates t h a t  o n l y  one motor 
d r i v e n  ECCS i n j e c t i o n  subsystem i s  requ i red ,  pos t  LOCA, t o  
ma in ta i n  t h e  peak c l add ing  temperature below t h e  a l l owab le  
l i m i t .  To p rov ide  redundancy, a minimum o f  two ECCS 
subsystems are  requ i red  t o  be OPERABLE i n  MODES 4 and 5. 
Two OPERABLE ECCS i n j e c t i o n  subsystems a l s o  ensure adequate 
i nven to ry  makeup i n  t h e  r e a c t o r  pressure vessel  (RPV) i n  t h e  
event o f  an i nadve r ten t  vessel draindown. 

The ECCS s a t i s f y  C r i t e r i o n  3 of t h e  NRC P o l i c y  Statement. 

LC0 Two ECCS i n j e c t i o n  subsystems are  r e q u i r e d  t o  be OPERABLE. 
The ECCS i n j e c t i o n  subsystems are  d e f i n e d  as t h e  t h r e e  LPFL 
and t h e  two HPCF subsystems. Each LPFL subsystem c o n s i s t s  
o f  one motor d r i v e n  pump, p ip ing ,  and va lves  t o  t r a n s f e r  
water  f rom t h e  suppression pool  t o  t h e  RPV. Each HPCF 
subsystem cons i s t s  o f  one motor d r i v e n  pump, p i p i ng ,  and 
valves t o  t r a n s f e r  water  f rom t h e  suppression poo l  o r  
condensate s to rage tank  (CST) t o  t h e  RPV. 

Any LPFL subsystem may be a l i gned  f o r  t h e  shutdown c o o l i n g  
mode o f  t h e  decay heat  removal system i n  MODE 4 o r  5 and 
considered OPERABLE f o r  t h e  ECCS func t i on ,  i f  i t  can be 
manual ly  r e a l i g n e d  (remote o r  l o c a l )  t o  t h e  LPFL mode and i s  
n o t  o therw ise  inoperable.  Because o f  low pressure  and low 
temperature c o n d i t i o n s  i n  MODES 4 and 5, s u f f i c i e n t  t ime  
w i l l  be a v a i l a b l e  t o  manual ly a l i g n  and i n i t i a t e  LPFL 

(cont inued)  
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B 3.5.2 

BASES 

LC0 
( Continued ) subsystem ope ra t i on  t o  p rov ide  core  c o o l i n g  p r i o r  t o  

pos tu la ted  f u e l  uncovery. 

APPLICABILITY OPERABILITY o f  t h e  ECCS i n j e c t i o n  subsystems i s  r e q u i r e d  i n  
MODES 4 and 5 t o  ensure adequate coo lan t  i nven to ry  and 
s u f f i c i e n t  heat  removal c a p a b i l i t y  f o r  t h e  i r r a d i a t e d  f u e l  
i n  t h e  core  i n  case o f  an i nadve r ten t  draindown o f  t h e  
vessel.  Requirements f o r  ECCS OPERABILITY d u r i n g  MODES 1, 
2, and 3 are  discussed i n  t h e  A p p l i c a b i l i t y  s e c t i o n  o f  t h e  
Bases f o r  LC0 3.5.1.  ECCS subsystems are  n o t  r e q u i r e d  t o  be 
OPERABLE d u r i n g  MODE 5 w i t h  t h e  r e a c t o r  c a v i t y  t o  
d ryer /separa to r  s torage pool ga te  removed, and t h e  water  
l e v e l  mainta ined a t  2 7 m above t h e  RPV f lange.  Th i s  
p rov ides  s u f f i c i e n t  coo lan t  i nven to ry  t o  a l l o w  opera to r  
a c t i o n  t o  t e rm ina te  t h e  i nven to ry  l o s s  p r i o r  t o  f u e l  
uncovery i n  case o f  an i nadve r ten t  draindown. I n  add i t i on ,  
t h e  automat ic  i s o l a t i o n s  o f  RHR shutdown c o o l i n g  and t h e  
r e a c t o r  water  cleanup system on low RPV water  l e v e l  a re  
requ i red  t o  be OPERABLE (LC0 3.3.1.1, SSLC Sensor 
Ins t rumenta t ion)  du r i ng  CORE ALTERATIONS o r  ope ra t i on  w i t h  a 
p o t e n t i a l  f o r  d r a i n i n g  t h e  r e a c t o r  vesse l .  

The Automatic Depressur iza t ion  System i s  n o t  r e q u i r e d  t o  be 
OPERABLE d u r i n g  MODES 4 and 5 because t h e  RPV pressure  i s  
< 0.343 MPaG, and t h e  LPFL and HPCF subsystems can p rov ide  
core  c o o l i n g  w i t hou t  any dep ressu r i za t i on  o f  t h e  p r imary  
system. 

Because t h e  Reactor Core I s o l a t i o n  Coo l ing  (RCIC) system 
r e q u i r e s  steam t o  operate, i t  i s  n o t  r e q u i r e d  t o  be OPERABLE 
d u r i n g  MODES 4 and 5 .  

ACTIONS A . l  and B . l  

I f  any one requ i red  ECCS i n j e c t i o n  subsystem i s  inoperable,  
t h e  r e q u i r e d  inoperab le  ECCS i n j e c t i o n  subsystem must be 
r e s t o r e d  t o  OPERABLE s t a t u s  w i t h i n  4 hours. I n  t h i s  
Condi t ion,  t h e  remain ing OPERABLE subsystem can p rov ide  
s u f f i c i e n t  RPV f l o o d i n g  c a p a b i l i t y  t o  recover  f rom an 
i nadve r ten t  vessel draindown. However, o v e r a l l  system 
r e l i a b i l i t y  i s  reduced because a s i n g l e  f a i l u r e  i n  t h e  

(cont inued)  
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ECCS -Shutdown 
B 3.5.2 

BASES 

ACTIONS A. l  and 0 .1  (continued) 
( Continued ) 

remaining OPERABLE subsystem concurrent w i t h  a  vessel 
draindown could r e s u l t  i n  the ECCS not  being able t o  perform 
i t s  intended funct ion.  The 4 hour Completion Time f o r  
res to r ing  the required ECCS i n j e c t i o n  subsystem t o  OPERABLE 
s ta tus  i s  based on engineering judgment t h a t  considered the 
a v a i l a b i l i t y  o f  one subsystem and the  low p r o b a b i l i t y  o f  a  
vessel draindown event. 

With the inoperable subsystem not  res tored t o  OPERABLE 
s ta tus  w i t h i n  the required Completion Time, ac t ion  must be 
i n i t i a t e d  immediately t o  suspend operations w i t h  a  p o t e n t i a l  
f o r  d ra in ing  the reactor  vessel (OPDRVs) t o  minimize the 
p r o b a b i l i t y  o f  a  vessel draindown and the subsequent 
po ten t ia l  f o r  f i s s i o n  product release. Actions must 
continue u n t i l  OPDRVs are suspended. 

C.1.  C.2. D.1. D.2, and D.3 

I f  both o f  the required ECCS i n j e c t i o n  subsystems are 
inoperable, a l l  coolant inventory makeup c a p a b i l i t y  may be 
unavailable. Therefore, act ions must be i n i t i a t e d  
immediately t o  suspend OPDRVs i n  order t o  minimize the 
p r o b a b i l i t y  o f  a  vessel draindown and the subsequent 
p o t e n t i a l  f o r  f i s s i o n  product release. Actions must 
continue u n t i l  OPDRVs are suspended. One ECCS i n j e c t i o n  
subsystem must a lso be restored t o  OPERABLE s ta tus  w i t h i n  
4 hours. 

I f  a t  l e a s t  one ECCS i n j e c t i o n  subsystem i s  not  res tored t o  
OPERABLE status w i t h i n  the 4 hour Completion Time, 
add i t iona l  act ions are required t o  minimize any p o t e n t i a l  
f i s s i o n  product release t o  the environment. This includes 
i n i t i a t i n g  immediate ac t ion  t o  res tore  the fo l l ow ing  t o  
OPERABLE status:  secondary containment, one standby gas 
treatment subsystem, and one i s o l a t i o n  valve and associated 
instrumentat ion i n  each secondary containment penet ra t ion  
flow path not  iso la ted.  This may be performed by an 
admin is t ra t ive  check, by examining logs o r  other 
informat ion,  t o  determine i f  the components are out  o f  
serv ice f o r  maintenance o r  other reasons. V e r i f i c a t i o n  does 
not  requ i re  performing the Survei 11 ances needed t o  
demonstrate OPERABILITY o f  the components. If, however, any 
requ i red component i s  inoperable, then i t  must be res tored 

(continued) 
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BASES 

ACTIONS c.1. C .2 .  0.1. 0.2. and D.3 (cont inued)  
I Continued ) 

t o  OPERABLE s ta tus .  I n  t h i s  case, t h e  Su rve i l l ances  may 
need t o  be performed t o  r e s t o r e  t h e  component t o  OPERABLE 
s ta tus .  Ac t ions  must con t inue  u n t i l  a l l  r e q u i r e d  components 
a re  OPERABLE. 

The 4 hour Completion Time t o  r e s t o r e  a t  l e a s t  one ECCS 
i n j e c t i o n  subsystem t o  OPERABLE s t a t u s  ensures t h a t  prompt 
a c t i o n  w i l l  be taken t o  p rov ide  t h e  r e q u i r e d  c o o l i n g  
capac i t y  o r  t o  i n i t i a t e  ac t i ons  t o  p lace  t h e  p l a n t  i n  a  
c o n d i t i o n  t h a t  minimizes any p o t e n t i a l  f i s s i o n  p roduc t  
r e l ease  t o  t h e  environment. 

SURVEILLANCE SR 3 . 5 . 2 . 1  and SR 3 . 5 . 2 . 2  
REQUIREMENTS 

The minimum water  l e v e l  o f  7 m r e q u i r e d  f o r  t h e  suppression 
pool i s  p e r i o d i c a l l y  v e r i f i e d  t o  ensure t h a t  t h e  suppression 
pool  w i l l  p rov ide  adequate n e t  p o s i t i v e  suc t i on  head (NPSH) 
f o r  t h e  ECCS pumps, r e c i r c u l a t i o n  volume, and vo r tex  
p revent ion .  Wi th t h e  suppression pool  water  l e v e l  l e s s  than 
t h e  r e q u i r e d  l i m i t ,  a l l  ECCS i n j e c t i o n  subsystems are  
inoperab le .  

When t h e  suppression pool l e v e l  i s  < 7 m, t h e  HPCF i s  
considered OPERABLE o n l y  i f  i t  can t ake  suc t i on  f rom t h e  CST 
and t h e  CST water  l e v e l  i s  s u f f i c i e n t  t o  p rov ide  t h e  
r e q u i r e d  NPSH f o r  t h e  HPCF pump. Therefore,  a  v e r i f i c a t i o n  
t h a t  e i t h e r  t h e  suppression pool  water  l e v e l  i s  2 7 m o r  t h e  
HPCF System i s  a l i gned  t o  t ake  suc t i on  f rom t h e  CST and t h e  
CST conta ins  2 [ ] l i t e r s  o f  water,  equ i va len t  t o  [ ]m, 
ensures t h a t  t h e  HPCF System can supply  makeup water  t o  t h e  
RPV. 

The 12 hour Frequency o f  these SRs was developed cons ide r i ng  
ope ra t i ng  experience r e l a t e d  t o  suppression pool  and CST 
water  l e v e l  v a r i a t i o n s  and inst rument  d r i f t  d u r i n g  t h e  
app l i cab le  MODES. Furthermore, t h e  12 hour Frequency i s  
considered adequate i n  view o f  o t h e r  i n d i c a t i o n s  i n  t h e  
c o n t r o l  room, i n c l u d i n g  alarms, t o  a l e r t  t h e  opera to r  t o  an 
abnormal suppression pool o r  CST water l e v e l  c o n d i t i o n .  

(cont inued)  
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BASES 

SURVEILLANCE SR 3.5.2.3. SR 3.5.2.5. and SR 3.5.2.6 
REQUIREMENTS 
( Continued ) The Bases provided for SR 3.5.1.1, SR 3.5.1.4, and 

SR 3.5.1.7 are a~plicable to SR 3.5.2.3, SR 3.5.2.5. and 

Verifying the correct a1 ignment for manual, power operated, 
and automatic valves in the ECCS flow paths provides 
assurance that the proper flow paths will exist for ECCS 
operation. This SR does not apply to valves that are 
locked, sealed, or otherwise secured in position since these 
valves were verified to be in the correct position prior to 
locking, sealing, or securing. A valve that receives an 
initiation signal is allowed to be in a nonaccident position 
provided the valve will automatically reposition in the 
proper stroke time. This SR does not require any testing or 
valve manipulation; rather, it involves verification that 
those valves capable of potentially being misposi tioned are 
in the correct position. This SR does not apply to valves 
that cannot be inadvertently misaligned, such as check 
valves. The 31 day Frequency is appropriate because the 
valves are operated under procedural control and the 
probability of their being mispositioned during this time 
period is low. 

In MODES 4 and 5, the RHR System may operate in the shutdown 
cooling mode to remove decay heat and sensible heat from the 
reactor. Therefore, RHR valves that are required for LPFL 
subsystem operation may be aligned for the shutdown cooling 
mode. Therefore, this SR is modified by a Note that allows 
one LPFL subsystem of the RHR System to be considered 
OPERABLE for the ECCS function if all the required valves in 
the LPFL flow path can be manually realigned (remote or 
local) to allow injection into the RPV and the system is not 
otherwise inoperable. This will ensure adequate core 
cooling if an inadvertent vessel draindown should occur. 

- ~- -- - -- 

REFERENCES I. DCD Tier 2, Section 6.3. 
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Primary Containment 
B 3.6.1.1 

B 3.6 CONTAINMENT SYSTEMS 

B 3.6 .1 .1  Primary Containment 

BASES 

BACKGROUND The f u n c t i o n  o f  t h e  p r imary  containment i s  t o  i s o l a t e  and 
con ta in  f i s s i o n  products re leased f rom t h e  Reactor Pr imary 
System f o l l o w i n g  a Design Basis  Accident  (DBA) and t o  
con f i ne  t h e  pos tu la ted  re l ease  o f  r a d i o a c t i v e  m a t e r i a l .  The 
pr imary  containment c o n s i s t s  o f  a  s t e e l  l i n e d ,  r e i n f o r c e d  
concre te  vessel,  which surrounds t h e  Reactor Pr imary System 
and prov ides  an e s s e n t i a l l y  l e a k  t i g h t  b a r r i e r  aga ins t  an 
uncon t ro l l ed  re l ease  o f  r a d i o a c t i v e  m a t e r i a l  t o  t h e  
environment. 

The i s o l a t i o n  devices f o r  t h e  pene t ra t i ons  i n  t h e  p r imary  
containment boundary a re  a p a r t  o f  t h e  containment l e a k  
t i g h t  b a r r i e r .  To ma in ta in  t h i s  l e a k  t i g h t  b a r r i e r :  

a. A l l  pene t ra t i ons  r e q u i r e d  t o  be c losed d u r i n g  acc iden t  
cond i t i ons  a re  e i t h e r :  

1. capable o f  be ing c losed by an OPERABLE automat ic  
Containment I s o l a t i o n  System, o r  

2. c losed by manual valves, b l  i n d  f langes,  o r  
de -ac t i va ted  automat ic  va lves  secured i n  t h e i r  
c losed p o s i t i o n s ,  except as p rov ided  i n  
LC0 3.6.1.3,  "Primary Containment I s o l a t i o n  
Valves (PCIVs)"; 

b. The pr imary containment a i r  l o c k  i s  OPERABLE, except 
as prov ided i n  LC0 3.6 .1 .2 ,  "Primary Containment A i r  
Locks" ; 

c. The sea l i ng  mechanism assoc ia ted  w i t h  a p e n e t r a t i o n  
(e.g., welds, bel lows, o r  o - r i n g s )  i s  OPERABLE. 

Th i s  S p e c i f i c a t i o n  ensures t h a t  t h e  performance o f  t h e  
p r imary  containment, i n  t h e  event o f  a  DBA, meets t h e  
assumptions used i n  t h e  s a f e t y  analyses o f  References 1 
and 2. SR 3 .6 .1 .1 .1  leakage r a t e  requi rements a re  i n  

(cont inued)  
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Primary Containment 
B 3.6.1.1 

BASES 

BACKGROUND conformance w i t h  10 CFR 50, Appendix J (Ref. 3),  as mod i f i ed  
(cont inued)  by approved exemptions. 

APPLICABLE 
SAFETY ANALYSES 

The s a f e t y  design bas i s  f o r  t h e  p r imary  containment i s  t h a t  
i t  must w i t hs tand  t h e  pressures and temperatures o f  t h e  
l i m i t i n g  DBA w i t hou t  exceeding t h e  design leakage r a t e .  

The DBA t h a t  pos tu la tes  t h e  maximum re lease  o f  r a d i o a c t i v e  
m a t e r i a l  w i t h i n  p r imary  containment i s  a LOCA. I n  t h e  
ana l ys i s  o f  t h i s  acc ident ,  i t  i s  assumed t h a t  p r ima ry  
containment i s  OPERABLE such t h a t  r e l ease  o f  f i s s i o n  
p roduc ts  t o  t h e  environment i s  c o n t r o l l e d  by  t h e  r a t e  o f  
p r imary  containment 1 eakage. 

A n a l y t i c a l  methods and assumptions i n v o l v i n g  t h e  p r imary  
containment a re  presented i n  References 1 and 2 .  The s a f e t y  
analyses assume a nonmechanist ic f i s s i o n  p roduc t  r e l ease  
f o l l o w i n g  a DBA, which forms t h e  bas i s  f o r  de te rm ina t i on  o f  
o f f s i t e  doses. The f i s s i o n  p roduc t  r e l ease  i s ,  i n  t u rn ,  
based on an assumed leakage r a t e  f rom t h e  p r ima ry  
containment. OPERABILITY o f  t h e  p r imary  containment ensures 
t h a t  t h e  leakage r a t e  assumed i n  t h e  s a f e t y  analyses i s  n o t  
exceeded. 

The maximum a l l owab le  leakage r a t e  f o r  t h e  p r ima ry  
containment (L ) i s  0.5% by weight  o f  t h e  containment a i r  
pe r  24 hours a? t h e  maximum peak containment pressure (Pa) 
o f  0.269 MPaG o r  [ 1% by weight  o f  t h e  containment a i r  p e r  
24 hours a t  t h e  reduced pressure o f  P t  o f  [ ] MPaG 
(Ref.  1 ) .  

Primary containment s a t i s f i e s  C r i t e r i o n  3 o f  t h e  NRC P o l i c y  
Statement. 

LC0 Primary containment OPERABILITY i s  ma in ta ined  by l i m i t i n g  
leakage t o  w i t h i n  t h e  acceptance c r i t e r i a  o f  10 CFR 50, 
Appendix J (Ref.  3 ) .  Compliance w i t h  t h i s  LC0 w i l l  ensure a 
p r imary  containment c o n f i g u r a t i o n ,  i n c l u d i n g  equipment 
hatches, t h a t  i s  s t r u c t u r a l l y  sound and t h a t  w i l l  l i m i t  
leakage t o  those leakage r a t e s  assumed i n  t h e  s a f e t y  
analyses. I n d i v i d u a l  leakage r a t e s  s p e c i f i e d  f o r  t h e  
p r imary  containment a i r  l o c k  a re  addressed i n  LC0 3.6.1.2. 

(cont inued)  
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Primary Containment 
B 3.6.1.1 

BASES 

APPLICABILITY I n  MODES 1, 2, and 3, a DBA cou ld  cause a re l ease  o f  
r a d i o a c t i v e  m a t e r i a l  t o  p r imary  containment. I n  MODES 4 
and 5, t h e  p r o b a b i l i t y  and consequences o f  these events a re  
reduced due t o  t h e  pressure and temperature l i m i t a t i o n s  o f  
these MODES. Therefore, p r imary  containment i s  n o t  r e q u i r e d  
t o  be OPERABLE i n  MODES 4 and 5 t o  prevent  leakage o f  
r a d i o a c t i v e  m a t e r i a l  f rom pr imary  containment. 

ACTIONS bu 
I n  t h e  event p r imary  containment i s  inoperable,  p r imary  
containment must be r e s t o r e d  t o  OPERABLE s t a t u s  w i t h i n  
1 hour. The 1 hour Completion Time prov ides  a p e r i o d  o f  
t ime t o  c o r r e c t  t h e  problem commensurate w i t h  t h e  importance 
o f  ma in ta i n i ng  p r imary  containment OPERABILITY d u r i n g  
MODES 1, 2, and 3. Th is  t ime p e r i o d  a l s o  ensures t h a t  t h e  
p r o b a b i l i t y  o f  an acc iden t  ( r e q u i r i n g  p r imary  containment 
OPERABILITY) occu r r i ng  d u r i n g  pe r i ods  where p r imary  
containment i s  inoperab le  i s  min imal .  

B.1 and 0.Z 

I f  pr imary  containment cannot be r e s t o r e d  t o  OPERABLE s t a t u s  
w i t h i n  t h e  requ i red  Completion Time, t h e  p l a n t  must be 
brought t o  a MODE i n  which t h e  LC0 does n o t  apply .  To 
achieve t h i s  s ta tus ,  t h e  p l a n t  must be brought  t o  a t  l e a s t  
MODE 3 w i t h i n  12 hours and t o  MODE 4 w i t h i n  36 hours. The 
a l lowed Completion Times a re  reasonable, based on ope ra t i ng  
experience, t o  reach t h e  r e q u i r e d  p l a n t  cond i t i ons  f rom f u l l  
power cond i t i ons  i n  an o r d e r l y  manner and w i t h o u t  
cha l l eng ing  p l a n t  systems. 

SURVEILLANCE SR 3.6.1.1.1 
REQUIREMENTS 

Ma in ta in i ng  t h e  pr imary containment OPERABLE r e q u i r e s  
compliance w i t h  t h e  v i s u a l  examinat ions and leakage r a t e  
t e s t  requirements o f  10 CFR 50, Appendix J (Ref. 3) ,  as 
mod i f i ed  by approved exemptions. F a i l u r e  t o  meet a i r  l o c k  
leakage t e s t i n g  (SR 3.6.1.2.1), [ r e s i l i e n t  seal p r imary  
containment purge va l ve  leakage t e s t i n g  (SR 3.6.1.3.7),] 

(cont inued)  
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Primary Containment 
B 3.6.1.1 

BASES 

SURVEILLANCE SR 3.6.1.1.1 (cont inued)  
REQUIREMENTS 

main steam i s o l a t i o n  va lve  leakage (SR 3.6.1.3.13), o r  
h y d r o s t a t i c a l l y  t e s t e d  va lve  leakage (SR 3.6.1.3.12) does 
n o t  necessa r i l y  r e s u l t  i n  a f a i l u r e  o f  t h i s  SR. The impact 
o f  t h e  f a i l u r e  t o  meet these SRs must be eva lua ted  aga ins t  
t h e  Type A, B, and C acceptance c r i t e r i a  o f  10 CFR 50, 
Appendix J. The Frequency i s  r e q u i r e d  by 10 CFR 50, 
Appendix J (Ref. 3),  as mod i f i ed  by approved exemptions. 
Thus, SR 3.0.2 (which a l lows Frequency ex tens ions)  does n o t  
apply .  

Ma in ta i n i ng  t h e  pressure suppression f u n c t i o n  o f  p r imary  
containment r equ i res  l i m i t i n g  t h e  leakage f rom t h e  d r y w e l l  
t o  t h e  wetwe l l .  Thus, i f  an event were t o  occur  t h a t  
p ressur ized  t h e  d rywe l l ,  t h e  steam would be d i r e c t e d  through 
t h e  h o r i z o n t a l  vents i n t o  t h e  suppression poo l .  Th is  SR 
measures d rywe l l  t o  wetwel l  d i f f e r e n t i a l  p ressure  d u r i n g  a 
15 minute p e r i o d  t o  ensure t h a t  t h e  leakage pa ths  t h a t  would 
bypass t h e  suppression pool  a re  w i t h i n  a1 lowable 1 i m i t s .  

S a t i s f a c t o r y  performance o f  t h i s  SR can be achieved by 
e s t a b l i s h i n g  a known d i f f e r e n t i a l  pressure between t h e  
d rywe l l  and t h e  wetwel l  and v e r i f y i n g  t h a t  t h e  pressure i n  
e i t h e r  t h e  wetwel l  o r  t h e  d rywe l l  does n o t  change by more 
than 12 mm o f  water per  minute over  a 15 minute per iod .  The 
leakage t e s t  i s  performed every 18 months. The 18 month 
Frequency was developed cons ider ing  i t  i s  prudent  t h a t  t h i s  
Su rve i l l ance  be performed d u r i n g  a u n i t  outage and a l s o  i n  
view o f  t h e  f a c t  t h a t  component f a i l u r e s  t h a t  m igh t  have 
a f f e c t e d  t h i s  t e s t  a re  i d e n t i f i e d  by o t h e r  p r imary  
containment SRs. Two consecut ive t e s t  f a i l u r e s ,  however, 
would i n d i c a t e  unexpected p r imary  containment degradat ion;  
i n  t h i s  event, as t h e  Note i nd i ca tes ,  i nc reas ing  t h e  
Frequency t o  once every 9 months i s  r e q u i r e d  u n t i l  t h e  
s i t u a t i o n  i s  remedied as evidenced by passing two 
consecut ive t e s t s .  

(cont inued)  
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Primary Containment 
B 3 .6 .1 .1  

BASES 

REFERENCES 1. DCD T i e r  2, Section 6 .2 .  

2 .  D C D T i e r  2,  Section 15 .1 .  

3 .  10 CFR 50, Appendix J .  
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Primary Containment A i r  Locks 
B 3.6.1.2 

B 3.6 CONTAINMENT SYSTEMS 

B 3.6.1.2 Primary Containment A i r  Locks 

BASES 

BACKGROUND Two double door p r imary  containment a i r  l o c k s  have been 
b u i l t  i n t o  t h e  p r imary  containment t o  p rov ide  personnel 
access t o  t h e  d rywe l l  and t o  p rov ide  p r ima ry  containment 
i s o l a t i o n  d u r i n g  t h e  process o f  personnel e n t e r i n g  and 
e x i t i n g  t h e  d rywe l l .  The a i r  l o c k s  a r e  designed t o  
w i t hs tand  t h e  same loads, temperatures, and peak des ign  
i n t e r n a l  and ex te rna l  pressures as t h e  p r ima ry  containment 
(Ref. 1). As p a r t  o f  t h e  p r imary  containment, t h e  a i r  l o c k s  
l i m i t  t h e  re l ease  o f  r a d i o a c t i v e  m a t e r i a l  t o  t h e  environment 
d u r i n g  normal u n i t  ope ra t i on  and through a range o f  
t r a n s i e n t s  and acc iden ts  up t o  and i n c l u d i n g  p o s t u l a t e d  
Design Basis  Accidents (DBAs). 

Each a i r  l o c k  door has been designed and t e s t e d  t o  c e r t i f y  
i t s  a b i l i t y  t o  w i ths tand a pressure i n  excess o f  t h e  maximum 
expected pressure f o l l o w i n g  a DBA i n  p r ima ry  containment. 
Each o f  t h e  doors con ta ins  double gasketed sea l s  and l o c a l  
leakage r a t e  t e s t i n g  c a p a b i l i t y  t o  ensure p ressure  
i n t e g r i t y .  To e f f e c t  a l e a k  t i g h t  seal ,  t h e  a i r  l o c k  des ign  
uses pressure seated doors (i .e., an inc rease  i n  p r imary  
containment i n t e r n a l  pressure r e s u l t s  i n  increased s e a l i n g  
f o r c e  on each door.) 

Each a i r  l o c k  i s  nomina l l y  a r i g h t  c i r c u l a r  c y l i n d e r  w i t h  
doors a t  each end t h a t  a re  i n t e r l o c k e d  t o  p revent  
simultaneous opening. The a i r  l o c k s  a re  p rov ided  w i t h  l i m i t  
swi tches on bo th  doors i n  each a i r  l o c k  t h a t  p rov ide  c o n t r o l  
room i n d i c a t i o n  o f  door p o s i t i o n .  A d d i t i o n a l l y ,  c o n t r o l  
room i n d i c a t i o n  i s  p rov ided  t o  a l e r t  t h e  ope ra to r  whenever 
an a i r  l o c k  i n t e r l o c k  mechanism i s  defeated.  Dur ing  pe r i ods  
when pr imary  containment i s  n o t  r e q u i r e d  t o  be OPERABLE, t h e  
a i r  l o c k  i n t e r l o c k  mechanism may be d isab led ,  a l l o w i n g  bo th  
doors o f  an a i r  l o c k  t o  remain open f o r  extended pe r i ods  
when f requent  p r imary  containment e n t r y  i s  necessary. Under 
some cond i t i ons ,  as a l lowed by t h i s  LCO, t h e  p r ima ry  
containment may be accessed through t h e  a i r  l o c k  when t h e  
door i n t e r l o c k  mechanism has f a i l e d ,  by manual ly  per fo rming  
t h e  i n t e r l o c k  f u n c t i o n .  

(cont inued)  
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BACKGROUND The pr imary  containment a i r  l o c k s  form p a r t  o f  t h e  p r imary  
(cont inued)  containment pressure boundary. As such, a i r  1 ock i n t e g r i t y  

and l e a k  t i g h t n e s s  a re  e s s e n t i a l  f o r  m a i n t a i n i n g  p r imary  
containment leakage r a t e  t o  w i t h i n  l i m i t s  i n  t h e  event  o f  a 
DBA. Not ma in ta i n i ng  a i r  l o c k  i n t e g r i t y  o r  l e a k  t i g h t n e s s  
may r e s u l t  i n  a leakage r a t e  i n  excess o f  t h a t  assumed i n  
t h e  u n i t  s a f e t y  ana lys is .  SR 3.6.1.1.1 leakage r a t e  
requi rements conform w i t h  10 CFR 50, Appendix J (Ref. 2), as 
mod i f i ed  by approved exemptions. 

APPLICABLE The DBA t h a t  pos tu la tes  t h e  maximum re lease  o f  r a d i o a c t i v e  
SAFETY ANALYSES m a t e r i a l  w i t h i n  p r imary  containment i s  a LOCA. I n  t h e  

ana l ys i s  o f  t h i s  acc ident ,  i t  i s  assumed t h a t  p r ima ry  
containment i s  OPERABLE, such t h a t  r e l ease  o f  f i s s i o n  
p roduc ts  t o  t h e  environment i s  c o n t r o l l e d  by t h e  r a t e  o f  
p r imary  containment leakage. The pr imary  containment i s  
designed w i t h  a maximum a l lowab le  leakage r a t e  (L ) o f  
0.5%(excluding MSIV leakage) by weight  o f  t h e  containment 
a i r  pe r  24 hours a t  t h e  c a l c u l a t e d  maximum peak containment 
pressure (Pa) o f  0.269 MPaG (Ref. 3 ) .  Th i s  a l l owab le  
1 eakage r a t e  forms t h e  bas i s  f o r  t h e  acceptance c r i t e r i a  
imposed on t h e  SRs associated w i t h  t h e  a i r  l o c k .  

Primary containment a i r  l o c k  OPERABILITY i s  a l s o  r e q u i r e d  t o  
min imize t h e  amount o f  f i s s i o n  p roduc t  gases t h a t  may escape 
pr imary  containment through t h e  a i r  l o c k  and contaminate and 
p ressu r i ze  t h e  secondary containment. 

The pr imary  containment a i r  l o c k  s a t i s f i e s  C r i t e r i o n  3 o f  
t h e  NRC P o l i c y  Statement. 

LC0 As p a r t  o f  t h e  p r imary  containment, t h e  a i r  l o c k ' s  s a f e t y  
f u n c t i o n  i s  r e l a t e d  t o  c o n t r o l  o f  containment leakage r a t e s  
f o l l o w i n g  a OBA. Thus, t h e  a i r  l o c k ' s  s t r u c t u r a l  i n t e g r i t y  
and l e a k  t i g h t n e s s  a re  e s s e n t i a l  t o  t h e  successfu l  
m i t i g a t i o n  o f  such an event.  

The pr imary  containment a i r  l o c k s  a re  r e q u i r e d  t o  be 
OPERABLE. For each a i r  l o c k  t o  be considered OPERABLE, t h e  
a i r  l o c k  i n t e r l o c k  mechanism must be OPERABLE, t h e  a i r  l o c k  
must be i n  compliance w i t h  t h e  Type B a i r  l o c k  leakage t e s t ,  
and bo th  a i r  l o c k  doors must be OPERABLE. The i n t e r l o c k  

(cont inued)  

ABWR TS B 3.6-7 Rev. 0. Design Control DocumentITier 2 



Primary Containment A i r  Locks 
B 3.6.1.2 

BASES 

LC0 
(cont inued) 

a l lows o n l y  one a i r  l o c k  door t o  be opened a t  a t ime.  Th i s  
p r o v i s i o n  ensures t h a t  a gross breach o f  p r imary  containment 
does n o t  e x i s t  when pr imary  containment i s  r e q u i r e d  t o  be 
OPERABLE. Closure o f  a s i n g l e  door i n  each a i r  l o c k  i s  
s u f f i c i e n t  t o  p rov ide  a l e a k  t i g h t  b a r r i e r  f o l l o w i n g  
pos tu la ted  events. Nevertheless, bo th  doors a re  kept  c losed 
when t h e  a i r  l o c k  i s  n o t  being used f o r  normal e n t r y  i n t o  
and e x i t  from pr imary containment. 

APPLICABILITY I n  MODES 1, 2, and 3, a DBA cou ld  cause a re lease  o f  
r a d i o a c t i v e  ma te r i a l  t o  p r imary  containment. I n  MODES 4 
and 5, t he  p r o b a b i l i t y  and consequences o f  these events a re  
reduced due t o  t h e  pressure and temperature l i m i t a t i o n s  o f  
these MOOES. Therefore, t he  pr imary  containment a i r  l o c k  i s  
n o t  requ i red  t o  be OPERABLE i n  MODES 4 and 5 t o  p revent  
leakage o f  r a d i o a c t i v e  ma te r i a l  from pr imary  containment. 

ACTIONS The ACTIONS are  mod i f ied  by Note 1, which a l lows e n t r y  and 
e x i t  t o  per form r e p a i r s  o f  t h e  a f f e c t e d  a i r  l o c k  component. 
I f  the  o u t e r  door i s  inoperable,  then i t  may be e a s i l y  
accessed t o  r e p a i r .  I f  the  i nne r  door i s  t h e  one t h a t  i s  
inoperable,  however, then i t  i s  p r e f e r r e d  t h a t  t h e  a i r  l o c k  
be accessed from i n s i d e  pr imary containment by e n t e r i n g  
through t h e  o the r  OPERABLE a i r  l ock .  I f  t h i s  i s  n o t  
p r a c t i c a l ,  however, then i t  i s  pe rm iss ib le  t o  e n t e r  t h e  a i r  
l o c k  through the  OPERABLE ou te r  door, which means t h e r e  i s  a 
sho r t  t ime du r i ng  which the  pr imary  containment boundary i s  
n o t  i n t a c t  ( du r i ng  access through t h e  o u t e r  door ) .  The 
a b i l i t y  t o  open t h e  OPERABLE door, even i f  i t  means t h e  
pr imary  containment boundary i s  t empora r i l y  n o t  i n t a c t ,  i s  
acceptable due t o  t h e  low p r o b a b i l i t y  o f  an event t h a t  cou ld  
p ressu r i ze  t he  pr imary containment du r i ng  t h e  s h o r t  t ime  i n  
which t h e  OPERABLE door i s  expected t o  be open. The 
OPERABLE door must be immediately c losed a f t e r  each e n t r y  
and e x i t .  

Note 2 has been inc luded t o  p rov ide  c l a r i f i c a t i o n  t h a t ,  f o r  
t h i s  LCO, separate Cond i t ion  e n t r y  i s  a l lowed f o r  each a i r  
l ock .  

The ACTIONS a re  mod i f ied  by a t h i r d  Note, which ensures 
appropr ia te  remedial measures are  taken when necessary. 

(cont inued) 

ABWR TS B 3.6-8  Rev. 0.  Design Control Document/Tier 2 



Primary Containment A i r  Locks 
B 3.6.1.2 

BASES 

ACTIONS Pursuant t o  LC0 3.0.6, ac t i ons  a re  n o t  requ i red ,  even i f  
(cont inued)  p r imary  containment i s  exceeding i t s  leakage l i m i t .  

Therefore, t h e  Note i s  added t o  r e q u i r e  ACTIONS f o r  
LC0 3.6.1.1, "Primary Containment," t o  be taken i n  t h i s  
event.  

A.1, A.2. and A.3 

Wi th one pr imary containment a i r  l o c k  door  inoperab le  i n  one 
o r  more pr imary containment a i r  locks ,  t h e  OPERABLE door 
must be v e r i f i e d  c losed (Required A c t i o n  A . l )  i n  each 
a f f e c t e d  a i r  l ock .  Th i s  ensures t h a t  a l e a k  t i g h t  p r imary  
containment b a r r i e r  i s  mainta ined by t h e  use o f  an OPERABLE 
a i r  l o c k  door. Th is  a c t i o n  must be completed w i t h i n  1 hour. 
The 1 hour Completion Time i s  cons i s ten t  w i t h  t h e  ACTIONS o f  
LC0 3.6.1.1, which requ i res  t h a t  p r imary  containment be 
res to red  t o  OPERABLE s ta tus  w i t h i n  1 hour. 

I n  add i t i on ,  t h e  a f f e c t e d  a i r  l o c k  p e n e t r a t i o n  must be 
i s o l a t e d  by l o c k i n g  c losed t h e  OPERABLE a i r  l o c k  door  w i t h i n  
t h e  24 hour  Completion Time. The 24 hour  Complet ion Time i s  
considered reasonable f o r  l o c k i n g  t h e  OPERABLE a i r  l o c k  
door, cons ide r i ng  t h a t  t h e  OPERABLE door o f  t h e  a f f e c t e d  a i r  
l o c k s  a re  be ing  mainta ined c losed.  

Required Ac t i on  A.3 ensures t h a t  t h e  a f f e c t e d  a i r  l o c k s  w i t h  
an inoperab le  door has been i s o l a t e d  by t h e  use o f  a locked 
c losed OPERABLE a i r  l o c k  door. Th i s  ensures t h a t  an 
acceptable pr imary containment leakage boundary i s  
mainta ined.  The Completion Time o f  once per  31 days i s  
based on eng ineer ing  judgment and i s  considered adequate i n  
view o f  t h e  low l i k e l i h o o d  o f  a locked door be ing  
mispos i t ioned and o the r  a d m i n i s t r a t i v e  c o n t r o l s .  

Required Ac t i on  A.3 i s  mod i f i ed  by a Note t h a t  a p p l i e s  t o  
a i r  l o c k  doors l oca ted  i n  h i gh  r a d i a t i o n  areas o r  areas w i t h  
l i m i t e d  access due t o  i n e r t i n g  and a l lows these doors t o  be 
v e r i f i e d  locked c losed by use o f  a d m i n i s t r a t i v e  c o n t r o l s .  
A l l ow ing  v e r i f i c a t i o n  by a d m i n i s t r a t i v e  c o n t r o l s  i s  
considered acceptable, s i nce  access t o  these areas i s  
t y p i c a l l y  r e s t r i c t e d .  Therefore, t h e  p r o b a b i l i t y  o f  
misal ignment o f  t h e  door, once it has been v e r i f i e d  t o  be i n  
t h e  proper  p o s i t i o n ,  i s  smal l .  

(cont inued)  
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ACTIONS A . 1 ,  A.2, and A.3 (cont inued)  
(cont inued)  

The Required Ac t ions  have been mod i f i ed  by two Notes. 
Note 1 ensures t h a t  o n l y  t h e  Required Ac t ions  and assoc ia ted  
Completion Times o f  Cond i t ion  C a re  r e q u i r e d  i f  bo th  doors 
i n  t h e  a i r  l o c k  a re  inoperable.  Wi th bo th  doors i n  t h e  a i r  
l o c k  inoperable,  an OPERABLE door i s  n o t  a v a i l a b l e  t o  be 
c losed.  Required Ac t ions  C . l  and C.2 a re  t h e  app rop r i a te  
remedial  ac t ions .  Note 2 a l lows use o f  t h e  a i r  l o c k  f o r  
e n t r y  and e x i t  f o r  7 days under a d m i n i s t r a t i v e  c o n t r o l s .  

Primary containment e n t r y  may be r e q u i r e d  t o  per fo rm 
Technical  S p e c i f i c a t i o n s  (TS) Su rve i l l ances  and Required 
Act ions,  as w e l l  as o the r  a c t i v i t i e s  on equipment i n s i d e  
p r imary  containment t h a t  a re  r e q u i r e d  by TS o r  a c t i v i t i e s  on 
equipment t h a t  support TS-requi red equipment. Th i s  Note i s  
n o t  in tended t o  p rec lude  per fo rming  o t h e r  a c t i v i t i e s  ( i . e . ,  
non-TS-re lated a c t i v i t i e s )  i f  t h e  p r imary  containment was 
entered, us ing  t h e  inoperab le  a i r  l ock ,  t o  per fo rm an 
a l lowed a c t i v i t y  l i s t e d  above. Th is  al lowance i s  acceptable 
due t o  t h e  low p r o b a b i l i t y  o f  an event  t h a t  c o u l d  p ressu r i ze  
t h e  p r imary  containment d u r i n g  t h e  s h o r t  t ime t h a t  t h e  
OPERABLE door i s  expected t o  be open. 

B.1. 8.2. and 8.3 

Wi th an a i r  l o c k  i n t e r l o c k  mechanism inoperab le  i n  one o r  
bo th  p r imary  containment a i r  locks ,  t h e  Required Ac t i ons  and 
associated Completion Times are  cons i s ten t  w i t h  those  
s p e c i f i e d  i n  Cond i t ion  A. 

The Required Ac t ions  have been mod i f i ed  by two Notes. 
Note 1 ensures t h a t  o n l y  t h e  Required Ac t i ons  and associated 
Completion Times o f  Cond i t ion  C are r e q u i r e d  i f  bo th  doors 
i n  one a i r  l o c k  a re  inoperable.  Wi th bo th  doors i n  t h e  a i r  
l o c k  inoperable,  an OPERABLE door i s  n o t  a v a i l a b l e  t o  be 
c losed.  Required Ac t ions  C . l  and C.2 a re  t h e  app rop r i a te  
remedial  ac t ions .  Note 2 a l lows e n t r y  i n t o  and e x i t  f rom 
t h e  p r imary  containment under t h e  c o n t r o l  o f  a ded ica ted  
i n d i v i d u a l  s ta t i oned  a t  t h e  a i r  l o c k  t o  ensure t h a t  o n l y  one 
door i s  opened a t  a t ime ( i . e . ,  t h e  i n d i v i d u a l  per forms t h e  
f u n c t i o n  o f  t h e  i n t e r l o c k ) .  

Required Ac t i on  8.3 i s  mod i f i ed  by a Note t h a t  app l i es  t o  
a i r  l o c k  doors l oca ted  i n  h i gh  r a d i a t i o n  areas o r  areas w i t h  

(cont inued)  
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ACTIONS B.1. 8.2. and 8.3 (cont inued)  
(cont inued)  

l i m i t e d  access due t o  i n e r t i n g  and t h a t  a l l ows  these doors 
t o  be v e r i f i e d  locked c losed by use o f  a d m i n i s t r a t i v e  
c o n t r o l s .  A1 low ing  v e r i f i c a t i o n  by a d m i n i s t r a t i v e  c o n t r o l s  
i s  considered acceptable, s i nce  access t o  these  areas i s  
t y p i c a l l y  r e s t r i c t e d .  Therefore, t h e  p r o b a b i l i t y  o f  
misal ignment o f  t h e  door, once i t  has been v e r i f i e d  t o  be i n  
t h e  p roper  p o s i t i o n ,  i s  smal l .  

C.1.  C.2. and C.3 

With one o r  more a i r  l o c k s  inoperab le  f o r  reasons o t h e r  than  
those descr ibed i n  Cond i t i on  A o r  B, Required A c t i o n  C . l  
r equ i res  a c t i o n  t o  be immediately i n i t i a t e d  t o  eva lua te  
containment o v e r a l l  leakage r a t e s  us ing  c u r r e n t  a i r  l o c k  
leakage t e s t  r e s u l t s .  An e v a l u a t i o n  i s  acceptable s i nce  i t  
i s  o v e r l y  conserva t i ve  t o  immediately dec la re  t h e  p r imary  
containment inoperab le  i f  bo th  doors i n  an a i r  l o c k  have 
f a i l e d  a seal t e s t  o r  i f  t h e  o v e r a l l  a i r  l o c k  leakage i s  n o t  
w i t h i n  l i m i t s .  I n  many ins tances  (e.g., o n l y  one seal p e r  
door has f a i l e d )  pr imary containment remains OPERABLE, y e t  
o n l y  1 hour (accord ing t o  LC0 3.6.1.1) would be p rov ided  t o  
r e s t o r e  t h e  a i r  l o c k  door t o  OPERABLE s t a t u s  p r i o r  t o  
r e q u i r i n g  a p l a n t  shutdown. I n  add i t i on ,  even w i t h  bo th  
doors f a i l i n g  t h e  seal t e s t ,  t h e  o v e r a l l  containment leakage 
r a t e  can s t i l l  be w i t h i n  l i m i t s .  

Required Ac t i on  C.2 requ i res  t h a t  one door  i n  t h e  a f f e c t e d  
p r imary  containment a i r  l o c k s  must be v e r i f i e d  closed. Th is  
a c t i o n  must be completed w i t h i n  t h e  1 hour Complet ion Time. 
Th i s  s p e c i f i e d  t ime  p e r i o d  i s  cons i s ten t  w i t h  t h e  ACTIONS o f  
LC0 3.6.1.1, which r e q u i r e  t h a t  p r imary  containment be 
r e s t o r e d  t o  OPERABLE s ta tus  w i t h i n  1 hour. 

A d d i t i o n a l l y ,  t h e  a i r  l o c k  must be r e s t o r e d  t o  OPERABLE 
s t a t u s  w i t h i n  24 hours. The 24 hour Complet ion Time i s  
reasonable f o r  r e s t o r i n g  an inoperab le  a i r  l o c k  t o  OPERABLE 
s t a t u s  cons ider ing  t h a t  a t  l e a s t  one door i s  mainta ined 
c losed i n  each a f f e c t e d  a i r  l o c k .  

(cont inued)  
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ACTIONS D.l and 0.2 
(continued) 

I f  the inoperable primary containment a i r  l o c k  cannot be 
restored t o  OPERABLE status w i t h i n  the associated Completion 
Time, the p lan t  must be brought t o  a MODE i n  which the LC0 
does not apply. To achieve t h i s  status, the p lan t  must be 
brought t o  a t  l eas t  MODE 3 w i t h i n  12 hours and t o  MODE 4 
w i t h i n  36 hours. The allowed Completion Times are 
reasonable, based on operating experience, t o  reach the 
required p lan t  condi t ions from f u l l  power condi t ions i n  an 
order ly  manner and without challenging p lan t  systems. 

SURVEILLANCE SR 3.6.1.2.1 
REQUIREMENTS 

Maintaining primary containment a i r  locks OPERABLE requires 
compliance w i th  the leakage r a t e  t e s t  requirements o f  
10 CFR 50, Appendix J (Ref. 2 ) ,  as modif ied by approved 
exemptions. This SR r e f l e c t s  the leakage r a t e  t e s t i n g  
requirements w i th  respect t o  a i r  l ock  leakage (Type B 
leakage t e s t s ) .  The acceptance c r i t e r i a  were establ ished 
[during i n i t i a l  a i r  lock  and primary containment OPERABILITY 
tes t ing ] .  The per iod ic  t e s t i n g  requirements v e r i f y  t h a t  the 
a i r  l ock  leakage does not exceed the allowed f r a c t i o n  o f  the 
overa l l  primary containment leakage ra te .  The Frequency i s  
required by 10 CFR 50, Appendix J (Ref. 2), as modi f ied by 
approved exemptions. Thus, SR 3.0.2 (which a1 lows Frequency 
extensions) does not  apply. 

The SR has been modif ied by two Notes. Note 1 sta tes t h a t  
an inoperable a i r  l ock  door does no t  i nva l ida te  the previous 
successful performance o f  the overa l l  a i r  l ock  leakage t e s t .  
This i s  considered reasonable since e i t h e r  a i r  l o c k  door i s  
capable o f  providing a f i s s i o n  product b a r r i e r  i n  the event 
o f  a DBA. Note 2 has been added t o  t h i s  SR, requ i r i ng  the 
r e s u l t s  t o  be evaluated against the acceptance c r i t e r i a  o f  
SR 3.6.1.1.1. This ensures tha t  a i r  l ock  leakage i s  
proper ly accounted f o r  i n  determining the overa l l  primary 
containment leakage ra te .  

(continued) 

ABWR TS B 3.6-12 Rev. O. Design Control Document/Tier 2 



Primary Containment A i r  Locks 
B 3.6.1.2 

BASES 

SURVEILLANCE SR 3.6.1.2.2 
REOU I REMENTS 

(cont inued) The a i r  l o c k  i n t e r l o c k  mechanism i s  designed t o  prevent  
simultaneous opening o f  bo th  doors i n  t h e  a i r  l ock .  Since 
bo th  t h e  i n n e r  and ou te r  doors o f  an a i r  l o c k  a re  designed 
t o  w i t hs tand  t h e  maximum expected pos t  acc iden t  p r ima ry  
containment pressure, c l osu re  o f  e i t h e r  door  w i l l  suppor t  
p r imary  containment OPERABILITY. Thus, t h e  i n t e r l o c k  
f e a t u r e  supports pr imary containment OPERABILITY w h i l e  t h e  
a i r  l o c k  i s  be ing  used f o r  personnel t r a n s i t  i n  and o u t  o f  
t h e  containment. Pe r i od i c  t e s t i n g  o f  t h i s  i n t e r l o c k  
demonstrates t h a t  t h e  i n t e r l o c k  wi 11 f u n c t i o n  as designed 
and t h a t  simultaneous i n n e r  and o u t e r  door opening w i l l  n o t  
i n a d v e r t e n t l y  occur .  Due t o  t h e  p u r e l y  mechanical na tu re  o f  
t h i s  i n t e r l o c k ,  and g i ven  t h a t  t h e  i n t e r l o c k  mechanism i s  
o n l y  chal lenged when pr imary containment i s  entered, t h i s  
t e s t  i s  o n l y  r e q u i r e d  t o  be performed upon e n t e r i n g  p r imary  
containment, b u t  i s  n o t  r e q u i r e d  more f r e q u e n t l y  than  
184 days when pr imary containment i s  de - i ne r ted .  The 
184 day Frequency i s  based on eng ineer ing  judgment and i s  
considered adequate i n  view o f  o t h e r  a d m i n i s t r a t i v e  c o n t r o l s  
such as i n d i c a t i o n s  o f  i n t e r l o c k  mechanism s ta tus ,  a v a i l a b l e  
t o  opera t ions  personnel.  

REFERENCES 1. DCD T i e r  2, Sec t ion  3.8.2. 

2. 10 CFR 50, Appendix J. 

3. DCD T i e r  2, Sec t ion  6.2. 
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B 3.6 CONTAINMENT SYSTEMS 

B 3.6.1.3 Primary Containment I s o l a t i o n  Valves (PCIVs) 

BASES 

BACKGROUND The f u n c t i o n  o f  t h e  PCIVs, i n  combinat ion w i t h  o t h e r  
acc iden t  m i t i g a t i o n  systems, i s  t o  l i m i t  f i s s i o n  p roduc t  
r e l ease  d u r i n g  and f o l l o w i n g  p o s t u l a t e d  Design Bas is  
Accidents (DBAs) t o  w i t h i n  l i m i t s .  Pr imary containment 
i s o l a t i o n  w i t h i n  t h e  t ime  l i m i t s  s p e c i f i e d  f o r  those 
i s o l a t i o n  valves designed t o  c l o s e  a u t o m a t i c a l l y  ensures 
t h a t  t h e  re l ease  o f  r a d i o a c t i v e  m a t e r i a l  t o  t h e  environment 
w i l l  be cons i s ten t  w i t h  t h e  assumptions used i n  t h e  analyses 
f o r  a DBA. 

The OPERABILITY requi rements f o r  PCIVs he lp  ensure t h a t  
adequate p r imary  containment l e a k  t i g h t n e s s  i s  ma in ta ined  
d u r i n g  and a f t e r  an acc iden t  by m in im iz i ng  p o t e n t i a l  leakage 
paths t o  t h e  environment. Therefore,  t h e  OPERABILITY 
requi rements p rov ide  assurance t h a t  p r ima ry  containment 
leakage r a t e s  assumed i n  t h e  s a f e t y  analyses w i l l  n o t  be 
exceeded. These i s o l a t i o n  devices a re  e i t h e r  pass ive  o r  
a c t i v e  (automat ic) .  Manual va lves,  de -ac t i va ted  automat ic  
va lves secured i n  t h e i r  c losed p o s i t i o n  ( i n c l u d i n g  check 
valves w i t h  f l o w  through t h e  va l ve  secured), b l i n d  f langes,  
and c losed systems are  considered pass ive  devices.  Check 
valves,  o r  o t h e r  automat ic  va lves  designed t o  c l o s e  w i t h o u t  
opera to r  a c t i o n  f o l l o w i n g  an acc ident ,  a re  considered a c t i v e  
devices.  Two b a r r i e r s  i n  s e r i e s  a re  p rov ided  f o r  each 
p e n e t r a t i o n  so t h a t  no s i n g l e  c r e d i b l e  f a i l u r e  o r  
ma l f unc t i on  o f  an a c t i v e  component can r e s u l t  i n  a l o s s  o f  
i s o l a t i o n  o r  leakage t h a t  exceeds l i m i t s  assumed i n  t h e  
s a f e t y  analyses. One o f  these b a r r i e r s  may be a c losed 
system. 

The pr imary  containment purge l i n e s  a re  550 mn i n  diameter;  
vent  l i n e s  a re  550 mm i n  d iameter .  The 550 mm pr imary  
containment purge va lves  a re  normal ly  ma in ta ined  c losed i n  
MODES 1, 2, and 3 t o  ensure l e a k  t i gh tness .  The i s o l a t i o n  
va lves  on t h e  550 mm vent  l i n e s  have 50 mm bypass l i n e s  
around them f o r  use d u r i n g  normal r e a c t o r  opera t ion .  Two 
a d d i t i o n a l  redundant excess f l o w  i s o l a t i n g  dampers a re  
p rov ided  on t h e  vent  l i n e  upstream o f  t h e  Standby Gas 
Treatment (SGT) System f i l t e r  t r a i n s .  These i s o l a t i o n  

(cont inued)  

ABWR TS B 3.6-14 Rev. 0. Design Control Document/Tier 2 



PCIVs 
B 3.6.1.3 

BASES 

BACKGROUND dampers, t oge the r  w i t h  t h e  PCIVs, w i l l  p revent  h i g h  
(cont inued)  pressure f rom reach ing  t h e  SGT System f i l t e r  t r a i n s  i n  t h e  

u n l i k e l y  event o f  a l o s s  o f  coo lan t  acc iden t  (LOCA) d u r i n g  
ven t ing .  Closure o f  t h e  excess f l o w  i s o l a t i o n  dampers w i l l  
n o t  p revent  t h e  SGT System f rom per fo rming  i t s  design 
f u n c t i o n  ( t h a t  i s ,  t o  ma in ta i n  a nega t i ve  pressure i n  t h e  
secondary containment).  To ensure t h a t  a vent  p a t h  i s  
a v a i l a b l e ,  a 50 nun bypass l i n e  i s  p rov ided  around t h e  
dampers. 

APPLICABLE 
SAFETY ANALYSES 

The PCIVs LC0 was de r i ved  f rom t h e  requi rements r e l a t e d  
t o  t h e  c o n t r o l  o f  leakage f rom t h e  p r imary  containment 
d u r i n g  major  acc idents.  Th is  LC0 i s  in tended t o  ensure t h a t  
p r imary  containment leakage r a t e s  do n o t  exceed t h e  values 
assumed i n  t h e  s a f e t y  analyses. As p a r t  o f  t h e  p r imary  
containment boundary, PCIV OPERABILITY suppor ts  l e a k  
t i g h t n e s s  o f  p r imary  containment. Therefore, t h e  s a f e t y  
ana l ys i s  o f  any event r e q u i r i n g  i s o l a t i o n  o f  p r ima ry  
containment i s  a p p l i c a b l e  t o  t h i s  LCO. 

The DBAs t h a t  r e s u l t  i n  a re l ease  o f  r a d i o a c t i v e  m a t e r i a l  
w i t h i n  p r imary  containment a re  a LOCA and a main steam l i n e  
break (MSLB). I n  t h e  a n a l y s i s  f o r  each o f  these acc idents,  
i t  i s  assumed t h a t  PCIVs are  e i t h e r  c l osed  o r  c l o s e  w i t h i n  
t h e  r e q u i r e d  i s o l a t i o n  t imes f o l l o w i n g  event  i n i t i a t i o n .  
Th i s  ensures t h a t  p o t e n t i a l  leakage paths t o  t h e  environment 
through PCIVs (and pr imary  containment purge valves)  a re  
minimized. O f  t h e  events analyzed i n  Reference 1, t h e  MSLB 
i s  t h e  most l i m i t i n g  event due t o  r a d i o l o g i c a l  consequences. 
The c l o s u r e  t ime o f  t h e  main steam i s o l a t i o n  va lves  (MSIVs) 
i s  t h e  most s i g n i f i c a n t  v a r i a b l e  f rom a r a d i o l o g i c a l  
s tandpo in t .  The MSIVs are  requ i red  t o  c l o s e  w i t h i n  3 t o  
4.5 seconds; t he re fo re ,  t h e  4.5 second c l o s u r e  t ime  i s  
assumed i n  t h e  ana l ys i s .  The s a f e t y  analyses assume t h a t  
t h e  purge valves were c losed a t  event i n i t i a t i o n .  Likewise, 
i t  i s  assumed t h a t  t h e  p r imary  containment i s  i s o l a t e d  such 
t h a t  r e l ease  o f  f i s s i o n  products t o  t h e  environment i s  
c o n t r o l l e d  by t h e  r a t e  o f  p r imary  containment leakage. 

The DBA ana l ys i s  assumes t h a t  w i t h i n  60 seconds o f  t h e  
acc ident ,  i s o l a t i o n  o f  t h e  p r imary  containment i s  complete 
and leakage i s  terminated,  except f o r  t h e  maximum a l l owab le  
leakage r a t e ,  La. The pr imary  containment i s o l a t i o n  t o t a l  

(cont inued)  
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APPLICABLE response t ime  o f  60 seconds i nc l udes  s i gna l  delay,  d i e s e l  
SAFETY ANALYSES genera to r  s t a r t u p  ( f o r  l o s s  o f  o f f s i t e  power), and PCIV 

(cont inued)  s t r o k e  t imes. 

The s i n g l e  f a i l u r e  c r i t e r i o n  r e q u i r e d  t o  be imposed i n  t h e  
conduct o f  u n i t  s a f e t y  analyses was considered i n  t h e  
o r i g i n a l  des ign o f  t h e  p r imary  containment purge valves.  
Two va lves  i n  s e r i e s  on each purge l i n e  p rov ide  assurance 
t h a t  bo th  t h e  supply  and exhaust l i n e s  cou ld  be i s o l a t e d  
even i f  a s i n g l e  f a i l u r e  occurred. 

The p r ima ry  containment purge va lves  may be unable t o  c l o s e  
i n  t h e  environment f o l l o w i n g  a LOCA. Therefore,  each o f  t h e  
purge va lves  i s  r equ i red  t o  remain sealed c losed d u r i n g  
MODES 1, 2, and 3. I n  t h i s  case, t h e  s i n g l e  f a i l u r e  
c r i t e r i o n  remains a p p l i c a b l e  t o  t h e  p r ima ry  containment 
purge va l ve  due t o  f a i l u r e  i n  t h e  c o n t r o l  c i r c u i t  assoc ia ted  
w i t h  each valve.  Again, t h e  p r imary  containment purge va l ve  
design prec ludes a s i n g l e  f a i l u r e  f rom compromising p r ima ry  
containment OPERABILITY as l ong  as t h e  system i s  operated i n  
accordance w i t h  t h i s  LCO. 

PCIVs s a t i s f y  C r i t e r i o n  3 o f  t h e  NRC P o l i c y  Statement. 

LC0 PCIVs form a p a r t  o f  t h e  p r imary  containment boundary. The 
PCIV s a f e t y  f u n c t i o n  i s  r e l a t e d  t o  c o n t r o l  o f  p r ima ry  
containment leakage r a t e s  du r i ng  a OBA. 

The power operated, automat ic  i s o l a t i o n  va lves  a re  r e q u i r e d  
t o  have i s o l a t i o n  t imes w i t h i n  l i m i t s  and ac tua te  on an 
automat ic  i s o l a t i o n  s i g n a l .  The 550 mm purge va lves  must be 
mainta ined sealed c losed o r  b locked t o  p revent  f u l l  opening. 
The va lves  covered by t h i s  LC0 are  l i s t e d  w i t h  t h e i r  
assoc ia ted  s t roke  t imes i n  Reference 2. 

The normal ly  c losed i s o l a t i o n  valves a re  considered OPERABLE 
when manual va lves  a r e  closed, automat ic  va lves  a re  
de -ac t i va ted  and secured i n  t h e i r  c losed p o s i t i o n ,  b l i n d  
f langes  a re  i n  place, and c losed systems are  i n t a c t .  These 
passive i s o l a t i o n  va lves  and devices a re  those l i s t e d  i n  
Reference 2. Purge va lves  w i t h  r e s i l i e n t  seals ,  secondary 
bypass valves,  MSIVs, and h y d r o s t a t i c a l l y  t e s t e d  va lves  must 

(cont inued)  
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LC0 meet additional leakage rate requirements. Other PCIV 
(continued) leakage rates are addressed by LC0 3.6.1.1, "Primary 

Containment," as Type C testing. 

This LC0 provides assurance that the PCIVs will perform 
their designed safety functions to control leakage from the 
primary containment during accidents. 

APPLICABILITY In MODES 1, 2, and 3, a OBA could cause a release of 
radioactive material to primary containment. In MODES 4 
and 5, the probability and consequences of these events are 
reduced due to the pressure and temperature limitations of 
these MODES. Therefore, most PCIVs are not required to be 
OPERABLE and the primary containment purge valves are not 
required to be sealed closed in MODES 4 and 5. Certain 
valves, however, are required to be OPERABLE to prevent 
inadvertent reactor vessel draindown. These valves are 
those whose associated instrumentation is required to be 
OPERABLE per LC0 3.3.1.1, "SSLC Sensor Instrumentation," and 
LC0 3.3.1.4, "ESF Actuation Instrumentation." (This does 
not include the valves that isolate the associated 
instrumentation.) 

ACTIONS The ACTIONS are modified by a Note allowing penetration flow 
path(s) except for purge valve flow path(s) to be unisolated 
intermittently under administrative controls. These 
controls consist of stationing a dedicated operator at the 
controls of the valve, who is in continuous communication 
with the control room. In this way, the penetration can be 
rapidly isolated when a need for primary containment 
isolation is indicated. Due to the size of the primary 
containment purge line penetration and the fact that those 
penetrations exhaust directly from the containment 
atmosphere to the environment, the penetration flow path 
containing these valves is not allowed to be opened under 
administrative controls. A single purge valve in a 
penetration flow path may be opened to effect repairs to an 
inoperable valve, as allowed by SR 3.6.1.3.1. 

A second Note has been added to provide clarification that, 
for the purpose of this LCO, separate Condition entry is 
allowed for each penetration flow path. 

(continued) 
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ACTIONS The ACTIONS are  mod i f i ed  by a  t h i r d  Note, which ensures 
(cont inued)  t h a t  appropr ia te  remedial  ac t i ons  a re  taken, I f  necessary, 

i f  t h e  a f f e c t e d  system(s) a re  rendered inoperab le  by an 
inoperab le  PCIV (e.g., an Emergency Core Coo l ing  Systems 
subsystem i s  inoperab le  due t o  a  f a i l e d  open t e s t  r e t u r n  
va lve)  . 
Note 4 ensures appropr ia te  remedial  ac t i ons  a re  taken when 
t h e  p r imary  containment leakage l i m i t s  a re  exceeded. 
Pursuant t o  LC0 3.0.6, these ac t i ons  a re  n o t  r equ i red  even 
when t h e  associated LC0 i s  n o t  met. Therefore, Notes 3 
and 4 a re  added t o  r e q u i r e  t h a t  t h e  p roper  ac t i ons  a re  
taken. 

A. l  and A.2 

Wi th one o r  more pene t ra t i on  f l o w  paths w i t h  one PCIV 
inoperab le  except f o r  purge va lve  leakage n o t  w i t h i n  l i m i t ,  
t h e  a f f e c t e d  pene t ra t i on  f l o w  paths must be i s o l a t e d .  The 
method o f  i s o l a t i o n  must i nc l ude  t he  use o f  a t  l e a s t  one 
i s o l a t i o n  b a r r i e r  t h a t  cannot be adverse ly  a f f e c t e d  by a  
s i n g l e  a c t i v e  f a i l u r e .  I s o l a t i o n  b a r r i e r s  t h a t  meet t h i s  
c r i t e r i o n  a re  a  c losed and de -ac t i va ted  automat ic  va lve,  a  
c losed manual valve, a  b l i n d  f lange,  and a  check va l ve  w i t h  
f l o w  through the  va lve  secured. For  p e n e t r a t i o n  i s o l a t e d  i n  
accordance w i t h  Required Ac t i on  A. l ,  t he  va l ve  used t o  
i s o l a t e  t he  pene t ra t i on  should be t h e  c l o s e s t  a v a i l a b l e  
va l ve  t o  t h e  p r imary  containment. The Required A c t i o n  must 
be completed w i t h i n  t he  4 hour Completion Time (8 hours f o r  
main steam l i n e s ) .  The Completion Time o f  4 hours i s  
reasonable cons ider ing  t he  t ime r e q u i r e d  t o  i s o l a t e  t he  
pene t ra t i on  and t h e  r e l a t i v e  importance o f  suppor t ing  
p r imary  containment OPERABILITY du r i ng  MODES 1, 2, and 3. 
For  main steam l i n e s ,  an 8 hour Completion Time i s  al lowed. 
The Completion Time o f  8 hours f o r  t he  main steam l i n e s  
a l lows a  pe r i od  o f  t ime t o  r e s t o r e  t h e  MSIVs t o  OPERABLE 
s t a t u s  g i ven  t he  f a c t  t h a t  MSIV c l osu re  w i l l  r e s u l t  i n  
i s o l a t i o n  o f  t he  main steam l i n e ( s )  and a  p o t e n t i a l  f o r  
p l a n t  shutdown. 

For a f f e c t e d  pene t ra t i ons  t h a t  have been i s o l a t e d  i n  
accordance w i t h  Required Ac t i on  A. l ,  t h e  a f f e c t e d  
pene t ra t i on  f l o w  pa th(s )  must be v e r i f i e d  t o  be i s o l a t e d  on 
a  p e r i o d i c  bas i s .  Th i s  i s  necessary t o  ensure t h a t  p r imary  
containment penet ra t ions  requ i red  t o  be i s o l a t e d  f o l l o w i n g  

(cont inued)  
- - 
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ACTIONS A. l  and A . l  (cont inued)  
(cont inued)  

an acc ident ,  and no l onge r  capable o f  be ing  a u t o m a t i c a l l y  
i so la ted ,  w i l l  be i n  t h e  i s o l a t i o n  p o s i t i o n  should an event  
occur .  Th i s  Required Ac t i on  does n o t  r e q u i r e  any t e s t i n g  o r  
va l ve  man ipu la t ion .  Rather, i t  i nvo l ves  v e r i f i c a t i o n ,  
through a  system walkdown, t h a t  those va lves  o u t s i d e  
containment and capable o f  p o t e n t i a l l y  be ing  m ispos i t i oned  
are  i n  t h e  c o r r e c t  p o s i t i o n .  The Complet ion Time o f  "once 
p e r  31 days f o r  i s o l a t i o n  devices o u t s i d e  p r ima ry  
containment" i s  app rop r i a te  because t h e  va lves  a r e  operated 
under a d m i n i s t r a t i v e  c o n t r o l s  and t h e  p r o b a b i l i t y  o f  t h e i r  
misal ignment i s  low. For va lves i n s i d e  p r imary  containment, 
t h e  t ime  p e r i o d  s p e c i f i e d  " p r i o r  t o  e n t e r i n g  MODE 2  o r  3  
f rom MODE 4, i f  pr imary  containment was d e - i n e r t e d  w h i l e  i n  
MODE 4, i f  n o t  performed w i t h i n  t h e  p rev ious  92 days" i s  
based on eng ineer ing  judgment and i s  considered reasonable 
i n  view o f  t h e  i n a c c e s s i b i l i t y  o f  t h e  va lves  and o t h e r  
a d m i n i s t r a t i v e  c o n t r o l s  ensur ing  t h a t  va l ve  misal ignment  i s  
an u n l i k e l y  p o s s i b i l i t y .  

Cond i t i on  A  i s  mod i f i ed  by a  Note i n d i c a t i n g  t h a t  t h i s  
Cond i t i on  i s  o n l y  a p p l i c a b l e  t o  those p e n e t r a t i o n  f l o w  paths 
w i t h  two PCIVs. For  p e n e t r a t i o n  f l o w  paths w i t h  one PCIV, 
Cond i t i on  C p rov ides  t h e  app rop r i a te  Required Ac t ions .  

Required Ac t i on  A.2 i s  mod i f i ed  by  a  Note t h a t  a p p l i e s  t o  
va lves and b l i n d  f langes  l o c a t e d  i n  h i g h  r a d i a t i o n  areas, 
and a l lows them t o  be v e r i f i e d  by use o f  a d m i n i s t r a t i v e  
means. A l l ow ing  v e r i f i c a t i o n  by a d m i n i s t r a t i v e  means i s  
considered acceptable, s ince  access t o  these areas i s  
t y p i c a l l y  r e s t r i c t e d .  Therefore,  t h e  p r o b a b i l i t y  o f  
misal ignment  o f  these valves,  once they  have been v e r i f i e d  
t o  be i n  t h e  p roper  p o s i t i o n ,  i s  low. 

Wi th  one o r  more p e n e t r a t i o n  f l o w  pa ths  w i t h  two PCIVs 
inoperable,  e i t h e r  t h e  inoperab le  PCIVs must be r e s t o r e d  t o  
OPERABLE s t a t u s  o r  t h e  a f f e c t e d  p e n e t r a t i o n  f l o w  p a t h  must 
be i s o l a t e d  w i t h i n  1 hour. The method o f  i s o l a t i o n  must 
i n c l u d e  t h e  use o f  a t  l e a s t  one i s o l a t i o n  b a r r i e r  t h a t  
cannot be adversely  a f f e c t e d  by a  s i n g l e  a c t i v e  f a i l u r e .  
I s o l a t i o n  b a r r i e r s  t h a t  meet t h i s  c r i t e r i o n  a r e  a  c losed and 

(cont inued)  

ABWR TS 8 3.6-19 Rev. 0. Design Control Document/Tier 2 



PCIVs 
B  3.6.1.3 

BASES 

ACTIONS &1 (cont inued)  
(cont inued)  

de -ac t i va ted  automat ic  va lve,  a  c l osed  manual valve, and a  
b l i n d  f lange .  The 1 hour Complet ion Time i s  c o n s i s t e n t  w i t h  
t h e  ACTIONS o f  LC0 3.6.1.1. 

Cond i t i on  B  i s  mod i f i ed  by a  Note i n d i c a t i n g  t h i s  Cond i t i on  
i s  o n l y  app l i cab le  t o  p e n e t r a t i o n  f l o w  paths w i t h  two PCIVs. 

For  p e n e t r a t i o n  f l o w  paths w i t h  one PCIV, Cond i t i on  C 
p rov ides  t h e  app rop r i a te  Required Ac t ions .  

C . l  and C.2 

Wi th one o r  more p e n e t r a t i o n  f l o w  paths w i t h  one PCIV 
inoperable,  t h e  inoperab le  va l ve  must be r e s t o r e d  t o  
OPERABLE s t a t u s  o r  t h e  a f f e c t e d  p e n e t r a t i o n  f l o w  pa th  must 
be i s o l a t e d .  The method o f  i s o l a t i o n  must i n c l u d e  t h e  use 
o f  a t  l e a s t  one i s o l a t i o n  b a r r i e r  t h a t  cannot be adverse ly  
a f f e c t e d  by a  s i n g l e  a c t i v e  f a i l u r e .  I s o l a t i o n  b a r r i e r s  
t h a t  meet t h i s  c r i t e r i o n  a re  a  c losed  and d e - a c t i v a t e d  
automat ic  va lve,  a  c losed  manual va lve,  and a  b l i n d  f lange .  
A  check va l ve  may n o t  be used t o  i s o l a t e  t h e  a f f e c t e d  
pene t ra t i on .  Required Ac t i on  C . 1  must be completed w i t h i n  
t h e  4 hour Complet ion Time. The Complet ion Time o f  4 hours 
i s  reasonable cons ide r i ng  t h e  r e l a t i v e  s t a b i l i t y  o f  t h e  
c losed  system (hence, r e l i a b i l i t y )  t o  a c t  as a  p e n e t r a t i o n  
i s o l a t i o n  boundary and t h e  r e 1  a t i v e  importance o f  suppor t ing  
p r imary  containment OPERABILITY d u r i n g  MODES 1, 2, and 3. 
The Complet ion Time o f  12 hours i s  reasonable cons ide r i ng  
t h e  ins t rument  and t h e  smal l  p i p e  d iameter  o f  p e n e t r a t i o n  
(hence, r e l i a b i l i t y )  t o  a c t  as a  p e n e t r a t i o n  i s o l a t i o n  
boundary and t h e  smal l  p i p e  d iameter  o f  t h e  a f f e c t e d  
pene t ra t i ons .  I n  t h e  event t h e  a f f e c t e d  p e n e t r a t i o n  f l o w  
pa th  i s  i s o l a t e d  i n  accordance w i t h  Required A c t i o n  C.1, t h e  
a f f e c t e d  p e n e t r a t i o n  must be v e r i f i e d  t o  be i s o l a t e d  on a  
p e r i o d i c  bas is .  Th i s  i s  necessary t o  ensure t h a t  p r imary  
containment pene t ra t i ons  r e q u i r e d  t o  be i s o l a t e d  f o l l o w i n g  
an acc iden t  a re  i s o l a t e d .  The Complet ion Time o f  once p e r  
31 days f o r  v e r i f y i n g  each a f f e c t e d  p e n e t r a t i o n  i s  i s o l a t e d  
i s  app rop r i a te  because t h e  va lves  a re  operated under 
a d m i n i s t r a t i v e  c o n t r o l s  and t h e  p r o b a b i l i t y  o f  t h e i r  
misa l ignment  i s  low. 

(cont inued)  
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ACTIONS c.1 and C.2 (cont inued)  
(cont inued)  

Cond i t ion  C i s  mod i f i ed  by a  Note i n d i c a t i n g  t h a t  t h i s  
Cond i t i on  i s  o n l y  a p p l i c a b l e  t o  p e n e t r a t i o n  f l o w  pa ths  w i t h  
o n l y  one PCIV. For pene t ra t i on  f l o w  paths w i t h  two PCIVs, 
Cond i t ions  A  and B p rov ide  t h e  app rop r i a te  Required Act ions.  

Required Ac t i on  C.2 i s  mod i f i ed  by a  Note t h a t  a p p l i e s  t o  
va lves and b l i n d  f langes l oca ted  i n  h i g h  r a d i a t i o n  areas and 
a l l ows  them t o  be v e r i f i e d  by use o f  a d m i n i s t r a t i v e  means. 
A l l ow ing  v e r i f i c a t i o n  by a d m i n i s t r a t i v e  means i s  considered 
acceptable, s ince  access t o  these areas i s  t y p i c a l l y  
r e s t r i c t e d .  Therefore, t he  p r o b a b i l i t y  o f  misal ignment  o f  
these valves, once they  have been v e r i f i e d  t o  be i n  t h e  
proper  p o s i t i o n ,  i s  low. 

D.1. 0.2. and 0.3 

I n  t he  event one o r  more containment purge valves a re  n o t  
w i t h i n  t he  purge va lve  leakage l i m i t s ,  purge va l ve  leakage 
must be res to red  t o  w i t h i n  l i m i t s  o r  t h e  a f f e c t e d  
pene t ra t i on  must be i so la ted .  The method o f  i s o l a t i o n  must 
be by t h e  use o f  a t  l e a s t  one i s o l a t i o n  b a r r i e r  t h a t  cannot 
be adversely  a f f e c t e d  by a  s i n g l e  a c t i v e  f a i l u r e .  I s o l a t i o n  
b a r r i e r s  t h a t  meet t h i s  c r i t e r i o n  a re  a  [c losed and 
de -ac t i va ted  automatic valve, c losed manual valve, and b l i n d  
f lange] .  A  purge va lve  w i t h  r e s i l i e n t  sea ls  u t i l i z e d  t o  
s a t i s f y  Required Ac t ion  D. l  must have been demonstrated t o  
meet t he  leakage requirements o f  SR 3.6.1.3.7. The 
s p e c i f i e d  Completion Time i s  reasonable, cons ider ing  t h a t  
one containment purge va lve  remains c losed ( r e f e r  t o  t he  
SR 3.6.1.3.1), so t h a t  a  gross breach o f  containment does 
n o t  e x i s t .  

I n  accordance w i t h  Required Ac t i on  0.2, t h i s  pene t ra t i on  
f l o w  pa th  must be v e r i f i e d  t o  be i s o l a t e d  on a  p e r i o d i c  
bas is .  The p e r i o d i c  v e r i f i c a t i o n  i s  necessary t o  ensure 
t h a t  containment penet ra t ions  r e q u i r e d  t o  be i s o l a t e d  
f o l l o w i n g  an accident,  which a re  no l onge r  capable of be ing 
au toma t i ca l l y  i so la ted ,  w i l l  be i n  t h e  i s o l a t i o n  p o s i t i o n  
should an event occur. Th is  Required Ac t i on  does n o t  
r e q u i r e  any t e s t i n g  o r  va lve  man ipu la t ion .  Rather, i t  
i nvo l ves  v e r i f i c a t i o n ,  through a  system walkdown, t h a t  those 
i s o l a t i o n  devices ou t s i de  containment and p o t e n t i a l l y  
capable o f  be ing mispos i t ioned are  i n  t h e  c o r r e c t  p o s i t i o n .  

(cont inued)  
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(cont inued)  

For  t h e  i s o l a t i o n  devices i n s i d e  containment, t h e  t ime  
p e r i o d  s p e c i f i e d  as " p r i o r  t o  e n t e r i n g  MODE 4 f rom MODE 5 i f  
n o t  performed w i t h i n  t h e  p rev ious  92 days" i s  based on 
eng ineer ing  judgment and i s  considered reasonable i n  view o f  
t h e  i n a c c e s s i b i l i t y  o f  t h e  i s o l a t i o n  dev ices  and o t h e r  
a d m i n i s t r a t i v e  c o n t r o l s  t h a t  w i l l  ensure t h a t  i s o l a t i o n  
dev ice  misal ignment i s  an u n l i k e l y  p o s s i b i l i t y .  

[For t h e  containment purge va l ve  w i t h  r e s i l i e n t  seal  t h a t  i s  
i s01  a ted  i n  accordance w i t h  Required A c t i o n  D. 1, 
SR 3.6.1.3.7 must be performed a t  l e a s t  once every [92] 
days. Th i s  p rov ides  assurance t h a t  degradat ion  o f  t h e  
r e s i l i e n t  seal i s  de tec ted  and con f i rms t h a t  t h e  leakage 
r a t e  o f  t h e  containment purge va lve  does n o t  inc rease  d u r i n g  
the  t ime the  pene t ra t i on  i s  i s o l a t e d .  The normal Frequency 
f o r  SR 3.6.1.3.7, 184 days, i s  based on an NRC i n i t i a t i v e  
addressing t h e  i ssue  o f  r e s i l i e n t  seal r e l i a b i l i t y  i n  these 
purge va lves .  Since more r e l i a n c e  i s  p laced on a s i n g l e  
va l ve  w h i l e  i n  t h i s  Condi t ion,  i t  i s  prudent  t o  per fo rm t h e  
SR more o f t en .  Therefore, a Frequency o f  once per  [92] days 
was chosen and has been shown t o  be acceptable based on 
ope ra t i ng  experience. ] 

E. l  and E.2 

I f  any Required A c t i o n  and associated Complet ion Time cannot 
be met i n  MODE 1, 2, o r  3, t h e  p l a n t  must be brought  t o  a 
MODE i n  which t h e  LC0 does n o t  apply .  To achieve t h i s  
s ta tus ,  t h e  p l a n t  must be brought  t o  a t  l e a s t  MODE 3 w i t h i n  
12 hours and t o  MODE 4 w i t h i n  36 hours. The a l lowed 
Complet ion Times are  reasonable, based on ope ra t i ng  
experience, t o  reach t h e  r e q u i r e d  p l a n t  c o n d i t i o n s  f rom f u l l  
power cond i t i ons  i n  an o r d e r l y  manner and w i t h o u t  
cha l l eng ing  p l a n t  systems. 

F.1, G.1. H.1. and H.2 

I f  any Required Ac t i on  and associated Complet ion Time cannot 
be met, t h e  u n i t  must be p laced i n  a c o n d i t i o n  i n  which t h e  
LC0 does n o t  apply. I f  app l i cab le ,  CORE ALTERATIONS and 
movement o f  i r r a d i a t e d  f u e l  assemblies must be immediately 

(cont inued)  
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ACTIONS F.1, G.1. H.1.  and H.2 (continued) 
(continued) 

suspended. Suspension of these activities shall not 
preclude completion of movement of a component to a safe 
condition. Also, if applicable, action must be immediately 
initiated to suspend operations with a potential for 
draining the reactor vessel (OPDRVs) to minimize the 
probabi 1 i ty of a vessel draindown and subsequent potential 
for fission product release. Actions must continue until 
OPDRVs are suspended and valve(s) are restored to OPERABLE 
status. If suspending an OPDRVs would result in closing the 
residual heat removal (RHR) shutdown cool i ng isolation 
valves, an alternative Required Action is provided to 
immediately initiate action to restore the valve(s) to 
OPERABLE status. This allows RHR to remain in service while 
actions are being taken to restore the valve. 

SURVEILLANCE SR 3.6.1.3.1 
REQUIREMENTS 

Each 550 mm primary containment purge valve is required to 
be verified sealed closed at 31 day intervals. This SR is 
designed to ensure that a gross breach of primary 
containment is not caused by an inadvertent or spurious 
opening of a primary containment purge valve. Primary 
containment purge valves that are sealed closed must have 
motive power to the valve operator removed. This can be 
accompl i shed by de-energi zi ng the source of electric power 
or removing the air supply to the valve operator. In this 
application, the term "sealed" has no connotation of leak 
tightness. The 31 day Frequency is a result of an NRC 
initiative related to primary containment purge valve use 
during unit operations. 

This SR allows a valve that is open under administrative 
controls to not meet the SR during the time the valve is 
open. Opening a purge valve under administrative controls 
is restricted to one valve in a penetration flow path at a 
given time (refer to discussion for Note 1 of the ACTIONS) 
in order to effect repairs to that valve. This allows one 
purge valve to be opened without resulting in a failure of 
the Surveillance and resultant entry into the ACTIONS for 
this purge valve, provided the stated restrictions are met. 
Condition D must be entered during this allowance, and the 

(continued) 
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SURVEILLANCE SR 3.6.1.3.1 (cont inued)  
REOUIREMENTS - . - - -  

(cont inued)  va l ve  opened o n l y  as necessary f o r  e f f e c t i n g  r e p a i r s .  Each 
purge va l ve  i n  t h e  pene t ra t i on  f l o w  p a t h  may be a l t e r n a t e l y  
opened, p rov ided  one remains sealed c losed,  i f  necessary, t o  
complete r e p a i r s  on t h e  pene t ra t i on .  

The SR i s  mod i f i ed  by a  Note s t a t i n g  t h a t  p r ima ry  
containment purge valves a re  o n l y  r e q u i r e d  t o  be sealed 
c losed i n  MODES 1, 2, and 3. I f  a  LOCA i n s i d e  p r ima ry  
containment occurs i n  these MODES, t h e  purge va lves  may n o t  
be capable o f  c l o s i n g  be fo re  t h e  pressure pu l se  a f f e c t s  
systems downstream o f  t h e  purge va lves  o r  t h e  re l ease  o f  
r a d i o a c t i v e  m a t e r i a l  w i l l  exceed l i m i t s  p r i o r  t o  t h e  c l o s i n g  
o f  t h e  purge valves. A t  o t h e r  t imes  when t h e  purge va lves  
a r e  r e q u i r e d  t o  be capable o f  c l o s i n g  (e.g., d u r i n g  hand l i ng  
o f  i r r a d i a t e d  f u e l ) ,  p r e s s u r i z a t i o n  concerns a r e  n o t  p resent  
and t h e  purge va lves  a re  a l lowed t o  be open. 

Th is  SR ensures t h a t  t h e  p r imary  containment purge va lves  
a re  c losed as r e q u i r e d  o r ,  i f  open, open f o r  an a l l owab le  
reason. 

The SR i s  a l s o  mod i f i ed  by a  Note (Note l ) ,  s t a t i n g  t h a t  
p r imary  containment purge valves a re  o n l y  r e q u i r e d  t o  be 
c losed i n  MODES 1, 2, and 3. I f  a  LOCA i n s i d e  p r ima ry  
containment occurs i n  these MODES, t h e  purge va lves  may n o t  
be capable o f  c l o s i n g  be fo re  t h e  pressure pu lse  a f f e c t s  
systems downstream o f  t h e  purge valves,  o r  t h e  re l ease  o f  
r a d i o a c t i v e  ma te r i a l  w i l l  exceed l i m i t s  p r i o r  t o  t h e  purge 
valves c l o s i n g .  A t  o t h e r  t imes  when t h e  purge va lves  a re  
r e q u i r e d  t o  be capable o f  c l o s i n g  (e.g., d u r i n g  hand l i ng  o f  
i r r a d i a t e d  f u e l ) ,  p r e s s u r i z a t i o n  concerns a re  n o t  p resent  
and t h e  purge valves are a1 lowed t o  be open. 

The SR i s  mod i f i ed  by a  Note (Note 2) s t a t i n g  t h a t  t h e  SR i s  
n o t  r e q u i r e d  t o  be met when t h e  purge va lves  a re  open f o r  
t h e  s t a t e d  reasons. The Note s t a t e s  t h a t  these va lves  may 
be opened f o r  i n e r t i n g ,  d e - i n e r t i n g ,  pressure c o n t r o l ,  
ALARA, o r  a i r  q u a l i t y  cons idera t ions  f o r  personnel en t r y ,  o r  
Su rve i l l ances  t h a t  r e q u i r e  t h e  valves t o  be open. The 
550 mm purge va lves  are capable o f  c l o s i n g  i n  t h e  
environment f o l l o w i n g  a  LOCA. Therefore, these va lves  a r e  

(cont inued)  
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REQUIREMENTS 

(cont inued)  a l lowed t o  be open f o r  l i m i t e d  pe r i ods  o f  t ime.  The 31 day 
Freauencv i s  cons i s ten t  w i t h  o t h e r  P C I V  reaui rements 
d iscussed i n  SR 3.6.1.3.3. 

Th i s  SR v e r i f i e s  t h a t  each pr imary  containment i s o l a t i o n  
manual va l ve  and b l i n d  f l ange  t h a t  i s  l o c a t e d  o u t s i d e  
p r imary  containment, and i s  r e q u i r e d  t o  be c l osed  d u r i n g  
acc iden t  cond i t i ons ,  i s  c losed.  The SR he lps  t o  ensure t h a t  
pos t  acc iden t  leakage o f  r a d i o a c t i v e  f l u i d s  o r  gases ou t s i de  
t h e  p r imary  containment boundary i s  w i t h i n  design l i m i t s .  
Th i s  SR does n o t  r e q u i r e  any t e s t i n g  o r  va l ve  man ipu la t ion .  
Rather, i t  i nvo l ves  v e r i f i c a t i o n ,  th rough a system wal kdown, 
t h a t  those valves ou t s i de  p r imary  containment, and capable 
o f  be ing  misposi t ioned,  are i n  t h e  c o r r e c t  p o s i t i o n .  S ince 
v e r i f i c a t i o n  o f  va l ve  p o s i t i o n  f o r  va lves  ou t s i de  p r imary  
containment i s  r e l a t i v e l y  easy, t h e  31 day Frequency was 
chosen t o  p rov ide  added assurance t h a t  t h e  va lves  a re  i n  t h e  
c o r r e c t  p o s i t i o n s .  

Two Notes have been added t o  t h i s  SR. The f i r s t  Note a l lows 
valves and b l i n d  f langes  l o c a t e d  i n  h i g h  r a d i a t i o n  areas t o  
be v e r i f i e d  by use o f  a d m i n i s t r a t i v e  c o n t r o l s .  A l l ow ing  
v e r i f i c a t i o n  by a d m i n i s t r a t i v e  c o n t r o l s  i s  considered 
acceptable, s ince  t h e  p r imary  containment i s  i n e r t e d  and 
access t o  these areas i s  t y p i c a l l y  r e s t r i c t e d  d u r i n g  
MODES 1, 2, and 3 f o r  ALARA reasons. Therefore, t h e  
p r o b a b i l i t y  o f  misal ignment o f  these valves,  once t hey  have 
been v e r i f i e d  t o  be i n  t h e  p roper  p o s i t i o n ,  i s  low. A 
second Note has been inc luded t o  c l a r i f y  t h a t  va lves  t h a t  
a r e  open under a d m i n i s t r a t i v e  c o n t r o l s  a re  n o t  r e q u i r e d  t o  
meet t h e  SR d u r i n g  t h e  t ime  t h a t  t h e  va lves  a re  open. 

Th i s  SR v e r i f i e s  t h a t  each pr imary  containment manual 
i s o l a t i o n  va l ve  and b l i n d  f l ange  t h a t  i s  l o c a t e d  i n s i d e  
p r imary  containment, and i s  r e q u i r e d  t o  be c losed d u r i n g  
acc iden t  cond i t i ons ,  i s  c losed.  The SR he lps  t o  ensure t h a t  
pos t  acc iden t  leakage o f  r a d i o a c t i v e  f l u i d s  o r  gases ou t s i de  
t h e  p r imary  containment boundary i s  w i t h i n  des ign  l i m i t s .  

(cont inued)  
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BASES 

SURVEILLANCE SR 3 .6 .1 .3 .4  (cont inued)  
REOUIREMENTS 

(cont inued)  For  va lves  i n s i d e  p r imary  containment, t h e  Frequency de f i ned  
as " p r i o r  t o  e n t e r i n g  MODE 2 o r  3 f rom MODE 4 i f  pr imary  
containment was d e - i n e r t e d  w h i l e  i n  MODE 4, i f  n o t  performed 
w i t h i n  t h e  p rev ious  92 days," i s  app rop r i a te  s i nce  these 
va lves  and f langes  a re  operated under a d m i n i s t r a t i v e  
c o n t r o l s  and t h e  p r o b a b i l i t y  o f  t h e i r  misal ignment  i s  low. 

Two Notes have been added t o  t h i s  SR. The f i r s t  Note a l lows 
va lves  and b l i n d  f langes  l o c a t e d  i n  h i g h  r a d i a t i o n  areas t o  
be v e r i f i e d  by use o f  a d m i n i s t r a t i v e  c o n t r o l s .  A l l o w i n g  
v e r i f i c a t i o n  by a d m i n i s t r a t i v e  c o n t r o l s  i s  considered 
acceptable s ince  t h e  p r imary  containment i s  i n e r t e d  and 
access t o  these areas i s  t y p i c a l l y  r e s t r i c t e d  d u r i n g  
MODES 1, 2, and 3 f o r  ALARA reasons. Therefore,  t h e  
p r o b a b i l i t y  o f  misal ignment o f  these valves,  once they  have 
been v e r i f i e d  t o  be i n  t h e i r  p roper  p o s i t i o n ,  i s  low. A  
second Note has been inc luded t o  c l a r i f y  t h a t  va lves  t h a t  
a r e  open under a d m i n i s t r a t i v e  c o n t r o l s  a re  n o t  r e q u i r e d  t o  
meet t h e  SR d u r i n g  t h e  t ime t h a t  t h e  va lves  a re  open. 

The automat ic  t r a v e r s i n g  i nco re  probe (ATIP) shear i s o l a t i o n  
va lves  a re  actuated by exp los i ve  charges. S u r v e i l l a n c e  o f  
exp los i ve  charge c o n t i n u i t y  p rov ides  assurance t h a t  ATIP 
va lves  w i l l  ac tua te  when requ i red .  Other  a d m i n i s t r a t i v e  
c o n t r o l s ,  such as those t h a t  l i m i t  t h e  s h e l f  l i f e  o f  t h e  
exp los i ve  charges, must be fo l lowed.  The 31 day Frequency 
i s  based on ope ra t i ng  experience t h a t  has demonstrated t h e  
r e 1  i a b i l  i t y  o f  t h e  exp los i ve  charge c o n t i n u i t y .  

V e r i f y i n g  t h e  i s o l a t i o n  t ime o f  each power operated and each 
automat ic  PCIV i s  w i t h i n  l i m i t s  i s  r e q u i r e d  t o  demonstrate 
OPERABILITY. MSIVS may be excluded f rom t h i s  SR s ince  MSIV 
f u l l  c l o s u r e  i s o l a t i o n  t ime i s  demonstrated by SR 3.6.1.3.8.  
The i s o l a t i o n  t ime  t e s t  ensures t h a t  t h e  va l ve  w i l l  i s o l a t e  
i n  a  t ime p e r i o d  l e s s  than  o r  equal t o  t h a t  assumed i n  t h e  
safety  analyses. The i s o l a t i o n  t ime and Frequency o f  t h i s  
SR are  i n  accordance w i t h  t h e  requi rements o f  t h e  I n s e r v i c e  
Tes t i ng  Program o r  92 days (Refs. 2 and 5) .  

(cont inued)  
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BASES 

SURVEILLANCE SR 3.6.1.3.7 
REQUIREMENTS 

(con t inued)  For  p r imary  containment purge va lves  w i t h  r e s i l i e n t  seals, 
add i t i ona l - l eakage  r a t e  t e s t i n g  beyond t h e  t e s t  requi rements 
o f  10 CFR 50, Appendix J (Ref. 3), i s  r e q u i r e d  t o  ensure 
OPERABILITY. Operat ing experience has demonstrated t h a t  
t h i s  type  o f  seal has t h e  p o t e n t i a l  t o  degrade i n  a  s h o r t e r  
t ime  p e r i o d  than do o the r  seal types. Based on t h i s  
observat ion,  and t h e  importance o f  ma in ta i n i ng  t h i s  
pene t ra t i on  l e a k  t i g h t  (due t o  t h e  d i r e c t  pa th  between 
pr imary  containment and t h e  environment),  a  Frequency o f  
184 days was es tab l i shed  as p a r t  o f  t h e  NRC r e s o l u t i o n  o f  
t h e  r e s i l i e n t  seal issue. A d d i t i o n a l l y ,  t h i s  SR must be 
performed once w i t h i n  92 days a f t e r  opening t h e  valve.  The 
92 day Frequency was chosen recogn i z i ng  t h a t  c y c l i n g  t h e  
va lve  cou ld  i n t r oduce  a d d i t i o n a l  seal degradat ion  (beyond 
t h a t  which occurs t o  a  va lve  t h a t  has n o t  been opened). 
Thus, decreasing t h e  i n t e r v a l  ( f rom 184 days) i s  a  prudent  
measure a f t e r  a  va lve  has been opened. 

The SR i s  mod i f i ed  by a  Note s t a t i n g  t h a t  t h e  p r imary  
containment purge valves a re  on1 y  r e q u i r e d  t o  meet 1  eakage 
r a t e  t e s t i n g  requirements i n  MODES 1, 2, and 3. I f  a  LOCA 
i n s i d e  p r imary  containment occurs i n  these MODES, purge 
va lve  leakage must be minimized t o  ensure o f f s i t e  
r a d i o l o g i c a l  r e l ease  i s  w i t h i n  l i m i t s .  A t  o t h e r  t imes when 
t h e  purge valves a re  requ i red  t o  be capable o f  c l o s i n g  
(e.g., d u r i n g  hand1 i n g  o f  i r r a d i a t e d  f u e l  ) , p r e s s u r i z a t i o n  
concerns a re  n o t  present  and t h e  purge va lves  a re  a l lowed t o  
be open. 

A  second Note has been added t o  t h i s  SR r e q u i r i n g  t h a t  t h e  
r e s u l t s  be evaluated aga ins t  t h e  acceptance c r i t e r i a  o f  SR 
3.6.1.1.1. Th is  ensures t h a t  p r imary  containment purge 
va l ve  leakage i s  p rope r l y  accounted f o r  i n  de te rmin ing  t h e  
o v e r a l l  p r imary  containment leakage r a t e .  

V e r i f y i n g  t h e  t o t a l  c l osu re  t ime  o f  each MSIV exc lus i ve  o f  
e l e c t r i c a l  de lay  i s  w i t h i n  t h e  s p e c i f i e d  l i m i t s  i s  r e q u i r e d  
t o  demonstrate OPERABILITY. The i s o l a t i o n  t ime  t e s t  ensures 
t h a t  t h e  MSIV w i l l  i s o l a t e  i n  a  t ime  p e r i o d  t h a t  does n o t  
exceed t h e  t imes assumed i n  t h e  DBA analyses. Th i s  ensures 

(cont inued)  
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PCIVs 
B 3.6.1.3 

BASES 

SURVEILLANCE SR 3.6.1.3.8 (cont inued)  
REQUIREMENTS 

(cont inued)  t h a t  t h e  c a l c u l a t e d  r a d i o l o g i c a l  consequences o f  these 
events remain w i t h i n  10 CFR 100 l i m i t s .  The Frequency o f  
t h i s  SR i s  3 months. 

Automatic PCIVs c l ose  on a p r imary  containment i s o l a t i o n  
s i gna l  t o  prevent  leakage o f  r a d i o a c t i v e  m a t e r i a l  f rom 
pr imary  containment f o l l o w i n g  a DBA. Th is  SR ensures t h a t  
each automat ic  PCIV w i l l  ac tua te  t o  i t s  i s o l a t i o n  p o s i t i o n  
on a p r imary  containment i s o l a t i o n  s i gna l .  The LOGIC SYSTEM 
FUNCTIONAL TEST i n  SR 3.3.6.3.6 over laps  t h i s  SR t o  p rov ide  
complete t e s t i n g  o f  t h e  s a f e t y  f unc t i on .  The 18 month 
Frequency was developed cons ider ing  i t  i s  p rudent  t h a t  t h i s  
Survei 11 ance be performed on1 y d u r i n g  a u n i t  outage s i nce  
i s o l a t i o n  o f  pene t ra t i ons  would e l i m i n a t e  c o o l i n g  water  f l o w  
and d i s r u p t  t h e  normal ope ra t i on  o f  many c r i t i c a l  
components. For  some PCIUs, t h e  I n s e r v i c e  T e s t i n g  Program 
a l lows t h i s  s u r v e i l l a n c e  t o  be performed d u r i n g  c o l d  
shutdown, as opposed t o  a u n i t  outage, p rov ided  t h e  
Frequency i s  no g r e a t e r  than 18 months. Operat ing 
exper ience has shown t h a t  these components u s u a l l y  pass t h i s  
S u r v e i l  1  ance when performed a t  t h e  18 month Frequency. 
Therefore, t h e  Frequency was concluded t o  be acceptable f rom 
a r e l i a b i l i t y  s tandpoint .  

Th is  SR requ i res  a demonstrat ion t h a t  each r e a c t o r  
i ns t rumen ta t i on  l i n e  excess f l o w  check v a l v e  (EFCV) i s  
OPERABLE Qy v e r i f y i n g  t h a t  t h e  va l ve  reduces f l o w  t o  
1 1.05 cm/sec on a s imulated ins t rument  l i n e  break. Th i s  
SR prov ides  assurance t h a t  t h e  i ns t rumen ta t i on  l i n e  EFCVs 
w i l l  pe r fo rm so t h a t  p red i c ted  r a d i o l o g i c a l  consequences 
w i l l  n o t  be exceeded du r i ng  t h e  pos tu la ted  ins t rument  l i n e  
break event evaluated i n  Reference 4. The 18 month 
Frequency i s  based on t h e  need t o  per fo rm t h i s  Su rve i l l ance  
under t h e  cond i t i ons  t h a t  apply  d u r i n g  a p l a n t  outage and 
t h e  p o t e n t i a l  f o r  an unplanned t r a n s i e n t  i f  t h e  Su rve i l l ance  
were performed w i t h  t h e  r e a c t o r  a t  power. Opera t ing  
exper ience has shown t h a t  these components u s u a l l y  pass t h i s  
Su rve i l l ance  when performed a t  t h e  18 month Frequency. 

(cont inued)  
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BASES 

SURVEILLANCE SR 3.6.1.3.1Q (cont inued)  
REQUIREMENTS 

(cont inued)  Therefore, t h e  Frequency was concluded t o  be acceptable f rom 
a r e l i a b i l i t y  s tandpo in t .  

The ATIP shear i s o l a t i o n  valves a re  actuated by exp los i ve  
charges. An i n  p lace  f u n c t i o n a l  t e s t  i s  n o t  p o s s i b l e  w i t h  
t h i s  design. The exp los ive  squ ib  i s  removed and t e s t e d  t o  
p rov ide  assurance t h a t  t h e  va lves  w i l l  ac tua te  when 
requ i red .  The rep1 acement charge f o r  t h e  exp los i ve  squ ib  
s h a l l  be f rom t h e  same manufactured ba tch  as t h e  one f i r e d  
o r  f rom another ba tch  t h a t  has been c e r t i f i e d  by  hav ing  one 
o f  t h e  batch success fu l l y  f i r e d .  The Frequency o f  18 months 
on a STAGGERED TEST BASIS i s  considered adequate g i ven  t h e  
a d m i n i s t r a t i v e  c o n t r o l s  on replacement charges and t h e  
f requent  checks o f  c i r c u i t  c o n t i n u i t y  (SR 3.6.1.3.5). 

Su rve i l  1  ance o f  h y d r o s t a t i c a l l y  t e s t e d  1 i nes  p rov ides  
assurance t h a t  t h e  c a l c u l a t i o n  assumptions o f  Reference 2 
a re  met. Note a l s o  t h a t  dual  f u n c t i o n  va lves  must pass a l l  
app l i cab le  SRs, i n c l u d i n g  t h e  Type C leakage r a t e  t e s t  (SR 
3.6.1.1.1), i f  appropr ia te .  The combined leakage r a t e s  must 
be demonstrated i n  accordance w i t h  t h e  leakage r a t e  t e s t  
requirements o f  10 CFR 50, Appendix J (Ref. 3) ,  as mod i f i ed  
by approved exemptions. 

Th is  SR has been mod i f i ed  by two Notes. Note 1 s t a t e s  t h a t  
these valves a re  o n l y  r e q u i r e d  t o  meet t h e  combined leakage 
r a t e  i n  MODES 1, 2, and 3, s ince  t h i s  i s  when t h e  Reactor 
Cool an t  System i s  p ressur ized  and pr imary  containment i s  
r equ i red .  I n  some instances,  t h e  va lves  a re  r e q u i r e d  t o  be 
capable of au toma t i ca l l y  c l o s i n g  d u r i n g  MODES o t h e r  than 
MODES 1, 2, and 3. However, t h e i r  l e a k  t i g h t n e s s  under 
acc iden t  c o n d i t i o n s  i s  n o t  r e q u i r e d  i n  these o t h e r  MODES o r  
cond i t i ons .  Note 2 has been added t o  t h i s  SR r e q u i r i n g  t h e  
r e s u l t s  t o  be evaluated aga ins t  t h e  acceptance c r i t e r i a  o f  
SR 3.6.1.1.1. Th is  ensures t h a t  these va lves  a re  p r o p e r l y  
accounted f o r  i n  de te rmin ing  t h e  o v e r a l l  p r imary  containment 
leakage r a t e .  

(cont inued)  
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BASES 

SURVEILLANCE SR 3.6.1.3.13 
REOUIREMENTS 
~ ~- 

(cont inued)  The analyses i n  References 2 and 4 a r e  based on leakage t h a t  
i s  l e s s  than  t h e  s p e c i f j e d  leakage r a t e .  Leakage th rough 
each MSIV must be < 1 m / h  when t e s t e d  a t  2 P t  o f  
0.173 MPaG. The MSIV leakage r a t e  must be v e r i f i e d  t o  be i n  
accordance w i t h  t h e  leakage t e s t  requi rements o f  10 CFR 50, 
Appendix J (Ref.  3) ,  as mod i f i ed  by approved exemptions. A 
Note has been added t o  t h i s  SR r e q u i r i n g  t h e  r e s u l t s  t o  be 
evaluated aga ins t  t h e  acceptance c r i t e r i a  o f  SR 3.6.1.1.1. 
Th i s  ensures t h a t  MSIV leakage i s  p r o p e r l y  accounted f o r  i n  
de te rmin ing  t h e  o v e r a l l  p r imary  containment leakage r a t e .  
The Frequency i s  r e q u i r e d  by 10 CFR 50, Appendix J, as 
mod i f i ed  by approved exemptions; thus, SR 3.0.2 (which 
a l lows Frequency extensions)  does n o t  apply .  

Reviewer's Note: Th is  SR i s  o n l y  r e q u i r e d  f o r  those  p l a n t s  
w i t h  purge valves w i t h  r e s i l i e n t  sea ls  a l lowed t o  be open 
d u r i n g  [MODE 1, 2, 3, o r  41 and hav ing  b l o c k i n g  devices t h a t  
a re  n o t  permanently i n s t a l l e d  on t h e  valves.  

V e r i f y i n g  each 550 mm pr imary  containment purge va l ve  i s  
b locked t o  r e s t r i c t  opening t o  < [50]% i s  r e q u i r e d  t o  ensure 
t h a t  t h e  valves can c l ose  under DBA c o n d i t i o n s  w i t h i n  t h e  
t imes  assumed i n  t h e  ana l ys i s  o f  References 2 and 4. 

[The SR i s  mod i f i ed  by  a Note s t a t i n g  t h a t  t h i s  SR i s  o n l y  
r e q u i r e d  t o  be met i n  MODES 1, 2, and 3.1 I f  a LOCA occurs, 
t h e  purge valves must c l o s e  t o  ma in ta i n  containment leakage 
w i t h i n  t h e  values assumed i n  t h e  acc iden t  ana l ys i s .  A t  
o t h e r  t imes when purge va lves  a re  r e q u i r e d  t o  be capable o f  
c l o s i n g  (e.g., d u r i n g  movement o f  i r r a d i a t e d  f u e l  
assemblies),  p r e s s u r i z a t i o n  concerns a re  n o t  present ,  t hus  
t h e  purge valves can be f u l l y  open. The 18 month Frequency 
i s  app rop r i a te  because t h e  b l o c k i n g  dev ices  a re  t y p i c a l l y  
removed o n l y  du r i ng  a r e f u e l i n g  outage. 

(cont inued)  
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Drywe l l  Pressure 
B 3.6.1.4 

B 3.6 CONTAINMENT SYSTEMS 

B 3.6.1.4 Drywe l l  Pressure 

BASES 

BACKGROUND The d r y w e l l  pressure i s  l i m i t e d  d u r i n g  normal ope ra t i ons  t o  
preserve t h e  i n i t i a l  cond i t i ons  assumed i n  t h e  acc iden t  
ana l ys i s  f o r  a Design Bas is  Acc ident  (DBA) o r  l o s s  o f  
coo l  an t  acc iden t  (LOCA) . 

APPLICABLE Pr imary containment performance i s  eva lua ted  f o r  t h e  e n t i r e  
SAFETY ANALYSES spectrum o f  break s i zes  f o r  p o s t u l a t e d  LOCAs (Ref. I ) .  

Among t h e  i n p u t s  t o  t h e  DBA i s  t h e  i n i t i a l  p r ima ry  
containment i n t e r n a l  pressure (Ref. ,l). Analyses assume an 
i n i t i a l  d r y w e l l  p ressure  o f  5 .20~10 '  MPaG. Th i s  l i m i t a t i o n  
ensures t h a t  t h e  s a f e t y  ana l ys i s  remains v a l i d  by 
m a i n t a i n i n g  t h e  expected i n i t i a l  c o n d i t i o n s  and ensures t h a t  
t h e  peak LOCA d r y w e l l  i n t e r n a l  p ressure  does n o t  exceed t h e  
maximum a l lowab le  o f  0.310 MPaG. 

The maximum c a l c u l a t e d  d r y w e l l  pressure occurs d u r i n g  t h e  
r e a c t o r  blowdown phase o f  t h e  DBA, which i s  determined t o  be 
a feedwater 1 i n e  break. The c a l c u l a t e d  peak d r y w e l l  
pressure f o r  t h i s  l i m i t i n g  event i s  0.269 MPaG (Ref. 1). 

Drywe l l  pressure s a t i s f i e s  C r i t e r i o n  2 o f  t h e  NRC P o l i c y  
Statement. 

LC0 I n  t h e  e v e r t  o f  a DBA, w i t h  an i n i t i a l  d r y w e l l  p ressure  
5 . 2 0 ~ 1 0 -  MPaG, t h e  r e s u l t a n t  peak d r y w e l l  acc i den t  

pressure w i l l  be mainta ined below t h e  d r y w e l l  des ign  
pressure.  

APPLICABILITY I n  MODES 1, 2, and 3, a DBA cou ld  cause a r e l ease  o f  
r a d i o a c t i v e  m a t e r i a l  t o  p r imary  containment.  I n  MODES 4 
and 5, t h e  p r o b a b i l i t y  and consequences o f  these events a r e  
reduced due t o  t h e  pressure and temperature l i m i t a t i o n s  o f  
these MODES. Therefore, ma in ta i n i ng  d r y w e l l  p ressure  w i t h i n  
l i m i t s  i s  n o t  r e q u i r e d  i n  MODE 4 o r  5. 

(cont inued)  
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BASES 

ACTIONS !ILL 

With d r y w e l l  pressure n o t  w i t h i n  t h e  l i m i t  o f  t h e  LCO, 
d r ywe l l  pressure must be res to red  w i t h i n  1 hour.  The 
Required Ac t i on  i s  necessary t o  r e t u r n  ope ra t i on  t o  w i t h i n  
t h e  bounds o f  t h e  p r imary  containment ana l ys i s .  The 1  hour 
Complet ion Time i s  cons i s t en t  w i t h  t h e  ACTIONS o f  
LC0 3.6.1.1, "Pr imary Containment," which r e q u i r e s  t h a t  
p r imary  containment be res to red  t o  OPERABLE s t a t u s  w i t h i n  
1 hour.  

B . l  and 8.2 

I f  d r y w e l l  pressure cannot be res to red  t o  w i t h i n  l i m i t  
w i t h i n  t h e  requ i r ed  Completion Time, t h e  p l a n t  must be 
b rought  t o  a  MODE i n  which t h e  LC0 does n o t  apply .  To 
achieve t h i s  s ta tus ,  t h e  p l a n t  must be brought  t o  a t  l e a s t  
MODE 3  w i t h i n  12 hours and t o  MODE 4  w i t h i n  36 hours. The 
a l lowed Completion Times a re  reasonable, based on ope ra t i ng  
experience, t o  reach t h e  requ i r ed  p l a n t  c o n d i t i o n s  f rom f u l l  
power cond i t i ons  i n  an o r d e r l y  manner and w i t h o u t  
cha l l eng ing  p l a n t  systems. 

SURVEILLANCE SR 3.6.1.4.1 
REQUIREMENTS 

V e r i f y i n g  t h a t  d r ywe l l  pressure i s  w i t h i n  l i m i t  ensures t h a t  
u n i t  ope ra t i on  remains w i t h i n  t h e  l i m i t  assumed i n  t h e  
p r imary  containment ana l ys i s .  The 12 hour Frequency o f  t h i s  
SR was developed, based on ope ra t i ng  exper ience r e l a t e d  t o  
t r e n d i n g  o f  d r ywe l l  pressure v a r i a t i o n s  and p ressure  
ins t rument  d r i f t  du r i ng  t h e  app l i cab le  MODES. Furthermore, 
t h e  12 hour Frequency i s  considered adequate i n  view o f  
o t h e r  i n d i c a t i o n s  a v a i l  ab le  i n  t h e  c o n t r o l  room, i n c l u d i n g  
alarms, t o  a l e r t  t h e  opera to r  t o  an abnormal d r y w e l l  
pressure cond i t i on .  

- 

REFERENCES 1. DCD T i e r  2, Sec t ion  6 .2 .  
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B 3.6 CONTAINMENT SYSTEMS 

B 3.6.1.5 Drywe l l  A i r  Temperature 

BASES 

BACKGROUND The d r y w e l l  con ta ins  t he  r e a c t o r  vessel and p ip i ng ,  which 
add heat  t o  t he  airspace. Drywe l l  coo le r s  remove heat  and 
ma in ta in  a s u i t a b l e  environment. The average a i rspace 
temperature a f f e c t s  t he  c a l c u l a t e d  response t o  pos tu la ted  
Design Basis  Accidents (DBAs). The l i m i t a t i o n  on t h e  
d rywe l l  average a i r  temperature was developed as reasonable, 
based on opera t ing  experience. The l i m i t a t i o n  on d r y w e l l  
a i r  temperature i s  used i n  t h e  Reference 1 s a f e t y  analyses. 

APPLICABLE 
SAFETY ANALYSES 

Primary containment performance i s  evaluated f o r  a spectrum 
o f  break s izes  f o r  pos tu la ted  l o s s  o f  coo lan t  acc iden ts  
(LOCAs) (Ref. 1 ) .  Among the  i n p u t s  t o  t h e  design bas i s  
ana l ys i s  i s  t he  i n i t i a l  d r ywe l l  average a i r  temperature 
(Ref. 1). Analyses assume an i n i t i a l  average d r y w e l l  a i r  
temperature o f  57'C. Th is  l i m i t a t i o n  ensures t h a t  t he  
sa fe t y  ana l ys i s  remains v a l i d  by ma in ta i n i ng  t h e  expected 
i n i t i a l  cond i t i ons  and ensures t h a t  t he  peak LOCA d r y w e l l  
temperature does n o t  exceed t h e  maximum a l l owab le  
temperature o f  171'C (Ref. 2 ) .  Exceeding t h i s  des ign  
temperature may r e s u l t  i n  t he  degradat ion o f  t h e  p r imary  
containment s t r u c t u r e  under acc iden t  loads. Equipment 
i n s i d e  p r imary  containment, r equ i red  t o  m i t i g a t e  t h e  e f f e c t s  
o f  a DBA, i s  designed t o  operate and be capable o f  ope ra t i ng  
under environmental cond i t i ons  expected f o r  t h e  acc iden t .  

The most severe d rywe l l  temperature c o n d i t i o n  occurs as a 
r e s u l t  o f  a smal l  Reactor Coolant System r u p t u r e  above t h e  
r e a c t o r  water l e v e l ,  which r e s u l t s  i n  t he  blowdown o f  
r e a c t o r  steam t o  t h e  d rywe l l .  The d r y w e l l  temperature 
ana l ys i s  considers main steam l i n e  breaks occu r r i ng  i n s i d e  
t h e  d rywe l l  and having var ious  break areas. The maximum 
c a l c u l a t e d  d rywe l l  average temperature f o r  t h e  wors t  case 
break area i s  prov ided i n  Reference 2. 

Drywe l l  a i r  temperature s a t i s f i e s  C r i t e r i o n  2 o f  t h e  NRC 
Pol i c y  Statement. 

(cont inued)  
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LC0 I n  t h e  event  o f  a DBA, w i t h  an i n i t i a l  d r y w e l l  average a i r  
temperature l e s s  than  o r  equal t o  t h e  LC0 temperature l i m i t ,  
t h e  r e s u l t a n t  peak acc iden t  temperature i s  ma in ta ined  below 
t h e  d r y w e l l  des ign  temperature. As a r e s u l t ,  t h e  a b i l i t y  o f  
p r imary  containment t o  per fo rm i t s  des ign  f u n c t i o n  i s  
ensured. 

APPLICABILITY I n  MODES 1, 2, and 3,  a DBA cou ld  cause a r e l e a s e  o f  
r a d i o a c t i v e  m a t e r i a l  t o  p r imary  containment.  I n  MODES 4 
and 5, t h e  p r o b a b i l i t y  and consequences o f  these events a re  
reduced due t o  t h e  pressure and temperature l i m i t a t i o n s  o f  
these MODES. Therefore,  ma in ta i n i ng  d r y w e l l  average a i r  
temperature w i t h i n  t h e  l i m i t  i s  n o t  r e q u i r e d  i n  MODE 4 o r  5.  

ACTIONS 

With d r y w e l l  average a i r  temperature n o t  w i t h i n  t h e  l i m i t  o f  
t h e  LCO, d r y w e l l  average temperature must be r e s t o r e d  w i t h i n  
8 hours. The Required Ac t i on  i s  necessary t o  r e t u r n  
ope ra t i on  t o  w i t h i n  t h e  bounds o f  t h e  p r imary  containment 
ana l ys i s .  The 8 hour Complet ion Time i s  acceptable,  
cons ide r i ng  t h e  s e n s i t i v i t y  o f  t h e  ana l ys i s  t o  v a r i a t i o n s  i n  
t h i s  parameter, and p rov ides  s u f f i c i e n t  t ime  t o  c o r r e c t  
minor  problems. 

B . l  and 8.2 

I f  t h e  d r y w e l l  average a i r  temperature cannot be r e s t o r e d  t o  
w i t h i n  l i m i t  w i t h i n  t h e  requ i r ed  Complet ion Time, t h e  p l a n t  
must be brought  t o  a MODE i n  which t h e  LC0 does n o t  apply.  
To achieve t h i s  s ta tus ,  t h e  p l a n t  must be brought  t o  a t  
l e a s t  MODE 3 w i t h i n  12 hours and t o  MODE 4 w i t h i n  36 hours. 
The a l lowed Complet ion Times a re  reasonable, based on 
ope ra t i ng  experience, t o  reach t h e  r e q u i r e d  p l a n t  c o n d i t i o n s  
from f u l l  power c o n d i t i o n s  i n  an o r d e r l y  manner and w i t h o u t  
cha l l eng ing  p l a n t  systems. 

(cont inued)  
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BASES 

SURVEILLANCE SR 3.6.1.5.1 
REOUIREMENTS 

V e r i f y i n g  t h a t  t h e  d rywe l l  average a i r  temperature i s  w i t h i n  
t h e  LC0 l i m i t  ensures t h a t  ope ra t i on  remains w i t h i n  t h e  
1 i m i t s  assumed f o r  t h e  p r imary  containment analyses. 
Drywel l  a i r  temperature i s  moni tored i n  a l l  quadrants and a t  
va r i ous  e leva t i ons  ( referenced t o  mean sea l e v e l ) .  Due t o  
t h e  shape o f  t h e  d rywe l l ,  a  vo lume t r i c  average i s  used t o  
determine an accurate rep resen ta t i on  o f  t h e  ac tua l  average 
temperature. 

The 24 hour Frequency o f  t h e  SR was developed based on 
ope ra t i ng  experience r e l a t e d  t o  d r y w e l l  average a i r  
temperature v a r i a t i o n s  and temperature inst rument  d r i f t  
d u r i n g  t h e  app l i cab le  MODES and t h e  low p r o b a b i l i t y  o f  a  DBA 
occu r r i ng  between su rve i l l ances .  Furthermore, t h e  24 hour 
Frequency i s  considered adequate i n  view o f  o t h e r  
i n d i c a t i o n s  a v a i l a b l e  i n  t h e  c o n t r o l  room, i n c l u d i n g  alarms, 
t o  a l e r t  t h e  opera to r  t o  an abnormal d r y w e l l  a i r  temperature 
cond i t i on .  

REFERENCES 1. DCD T i e r  2, Sec t ion  6.2. 

2. DCDTier  2, Sec t ion  6.2.1 
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B 3.6 CONTAINMENT SYSTEMS 

B 3.6.1.6 Wetwell - t o -D rywe l l  Vacuum Breakers 

BASES 

BACKGROUND The f u n c t i o n  o f  t h e  we twe l l - t o -d r ywe l l  vacuum breakers i s  t o  
r e l i e v e  vacuum i n  t h e  d rywe l l .  There a r e  e i g h t  i n t e r n a l  
vacuum breakers between t h e  d r y w e l l  and t h e  wetwel l ,  which 
a l l o w  gas and steam f l o w  f rom t h e  wetwe l l  t o  t h e  d r y w e l l  
when t h e  d r y w e l l  i s  a t  a  lower  pressure than  t h e  wetwe l l .  
Therefore,  t h e  wetwe l l  - t o - d r y w e l l  vacuum breakers p revent  an 
excessive negat ive  d i f f e r e n t i a l  pressure across t h e  
wetwe l l /d rywe l l  boundary. Each vacuum breaker  i s  a  s e l f  
a c t u a t i n g  valve,  s i m i l a r  t o  a  check valve,  and r e q u i r e s  no 
ex te rna l  power f o r  ac tua t i on .  

A  nega t i ve  pressure i n s i d e  t h e  d r y w e l l  i s  caused by r a p i d  
dep ressu r i za t i on  o f  t h e  d r y w e l l .  Events t h a t  cause t h i s  
r a p i d  dep ressu r i za t i on  a re  c o o l i n g  cyc les ,  i nadve r ten t  
d r y w e l l  spray a c t u a t i o n  and steam condensation f rom sprays 
o r  subcooled water  s p i l l i n g  ou t  o f  a  break i n  r e f l o o d  stage 
o f  a  p r imary  system rup tu re .  Coo l ing  cyc les  r e s u l t  i n  minor  
pressure t r a n s i e n t s  i n  t h e  d rywe l l  t h a t  occur  s l o w l y  and are  
normal ly  c o n t r o l  l e d  by hea t i ng  and v e n t i l a t i o n  equipment. 
Spray a c t u a t i o n  o r  t h e  s p i l l  o f  subcooled water  o u t  o f  a  
break r e s u l t s  i n  more s i g n i f i c a n t  pressure t r a n s i e n t s  and 
are  impor tan t  i n  s i z i n g  t h e  i n t e r n a l  vacuum breakers. 

I n  t h e  event o f  a  p r imary  system rup tu re ,  steam condensation 
w i t h i n  t h e  d r y w e l l  r e s u l t s  i n  t h e  most severe pressure 
t r a n s i e n t .  Fo l low ing  a  p r imary  system rup tu re ,  gas i n  t h e  
d r y w e l l  i s  purged i n t o  t h e  wetwe l l  f r e e  a i rspace,  l e a v i n g  
t h e  d r y w e l l  f u l l  o f  steam. Subsequent condensation o f  t h e  
steam can be caused i n  two poss ib l e  ways, namely, Emergency 
Core Coo l ing  System f l o w  f rom a  rup tu red  p ipe,  o r  
containment spray a c t u a t i o n  f o l l o w i n g  a  l o s s  o f  coo lan t  
acc iden t  (LOCA). These two cases determine t h e  maximum 
dep ressu r i za t i on  r a t e  o f  t h e  d r y w e l l .  

I n  add i t i on ,  t h e  water leg  i n  t h e  v e r t i c a l  ven ts  o f  t h e  vent  
system i s  c o n t r o l l e d  by t h e  d rywe l l - t o -we twe l l  d i f f e r e n t i a l  
pressure.  I f  t h e  d r y w e l l  pressure i s  l e s s  than  t h e  wetwel l  
pressure, t h e r e  w i l l  be an inc rease  i n  t h e  ven t  water leg .  
Th i s  w i l l  r e s u l t  i n  an inc rease  i n  t h e  water  c l e a r i n g  

(cont inued)  
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BACKGROUND i n e r t i a  i n  t he  event of a pos tu la ted  LOCA, r e s u l t i n g  i n  an 
(cont inued)  increase i n  t he  peak d rywe l l  pressure. Th is  i n  t u r n  w i l l  

r e s u l t  i n  an increase i n  t he  pool swe l l  dynamic loads. The 
i n t e r n a l  vacuum breakers l i m i t  t h e  he igh t  o f  t he  water leg  i n  
t h e  vent  system du r i ng  normal opera t ion .  

APPLICABLE A n a l y t i c a l  methods and assumptions i n v o l v i n g  t h e  
SAFETY ANALYSES we twe l l - t o -d r ywe l l  vacuum breakers a re  presented i n  

Reference 1 as p a r t  o f  t h e  acc iden t  response o f  t h e  pr imary 
containment systems. The vacuum breakers a re  p rov ided  as 
p a r t  o f  t h e  pr imary containment t o  l i m i t  t h e  negat ive  
d i f f e r e n t i a l  pressure across t h e  d rywe l l  and wetwel l  w a l l s  
t h a t  form p a r t  o f  t he  pr imary containment boundary. 

The s a f e t y  analyses assume t h a t  the  i n t e r n a l  vacuum breakers 
a re  c losed i n i t i a l l y 3  and a re  f u l l y  open a t  a d i f f e r e n t i a l  
pressure o f  3 .45~10-  MPaD (Ref. 1 ) .  A d d i t i o n a l l y ,  one o f  
t h e  e i g h t  i n t e r n a l  vacuum breakers i s  assumed t o  f a i l  i n  a 
c losed p o s i t i o n  (Ref. 1 ) .  The r e s u l t s  o f  t h e  analyses show 
t h a t  t he  design negat ive  d i f f e r e n t i a l  pressure i s  n o t  
exceeded even under t h e  worst  case acc iden t  scenar io.  The 
vacuum breaker opening d i f f e r e n t i a l  pressure and t h e  
requirement t h a t  a l l  e i g h t  vacuum breakers be OPERABLE a re  
necessary t o  l i m i t  t h e  vent  system water leg  he igh t .  Design 
Basis Accident (DBA) analyses r e q u i r e  t h e  vacuum breakers t o  
be c losed i n i t i a l l y  and t o  remain closed, w i t h  t h e  d rywe l l  
a t  a h igher  pressure r e l a t i v e  t o  t h e  wetwel l .  

The we twe l l - t o -d r ywe l l  vacuum breakers s a t i s f y  C r i t e r i o n  3 
o f  t h e  NRC P o l i c y  Statement. 

LC0 A l l  e i g h t  o f  t he  vacuum breakers must be OPERABLE f o r  
opening. A l l  wetwel l  - t o -d r ywe l l  vacuum breakers, however, 
a re  requ i red  t o  be c losed (except du r i ng  t e s t i n g  o r  when the  
vacuum breakers a re  per forming t h e  in tended design 
f u n c t i o n ) .  The vacuum breaker OPERABILITY requirement 
p rov ides  assurance t h a t  t h e  d rywe l l  - to -wetwe l l  negat ive  
d i f f e r e n t i a l  pressure remains below t h e  design value. The 
requirement t h a t  t he  vacuum breakers be c losed ensures t h a t  
t he re  i s  no excessive bypass leakage should a LOCA occur. 

(cont inued)  
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APPLICABILITY I n  MODES 1, 2 ,  and 3, a DBA cou ld  r e s u l t  i n  excessive 
negat ive  d i f f e r e n t i a l  pressure across t h e  d r y w e l l  wa l l ,  
caused by t h e  r a p i d  dep ressu r i za t i on  o f  t h e  d r y w e l l .  The 
event  t h a t  r e s u l t s  i n  t h e  l i m i t i n g  r a p i d  dep ressu r i za t i on  o f  
t h e  d r y w e l l  i s  t h e  p r imary  system r u p t u r e  t h a t  purges t h e  
d rywe l l  o f  gas and f i l l s  t h e  d rywe l l  f r e e  a i r space  w i t h  
steam. Subsequent condensation o f  t h e  steam (due t o  c o l d  
water  s p i l l i n g  o u t  o f  t h e  rup tu red  p ipe )  would r e s u l t  i n  
dep ressu r i za t i on  o f  t h e  d rywe l l .  The l i m i t i n g  p ressure  and 
temperature o f  t h e  p r imary  system p r i o r  t o  a DBA occur  i n  
MODES 1, 2 ,  and 3. Also, i n a d v e r t e n t  a c t u a t i o n  o f  t h e  
d r y w e l l  spray cou ld  r e s u l t  i n  r a p i d  d e p r e s s u r i z a t i o n  o f  t h e  
d r y w e l l .  The vacuum breakers, t he re fo re ,  a r e  r e q u i r e d  t o  be 
OPERABLE i n  MODES 1, 2, and 3. 

I n  MODES 4 and 5, t h e  p r o b a b i l i t y  and consequences o f  these 
events a re  reduced by t h e  pressure and temperature 
l i m i t a t i o n s  i n  these MODES; t he re fo re ,  m a i n t a i n i n g  we twe l l -  
t o - d r y w e l l  vacuum breakers OPERABLE i s  n o t  r e q u i r e d  i n  
MODE 4 o r  5. 

ACTIONS Lu 

With one o f  t h e  e i g h t  vacuum breakers inoperab le  f o r  opening 
(e.g., t h e  vacuum breaker  i s  n o t  open and may be s tuck  
c l osed  o r  n o t  w i t h i n  i t s  opening d i f f e r e n t i a l  p ressure  
l i m i t ,  so t h a t  i t  would n o t  f u n c t i o n  as designed d u r i n g  an 
event  t h a t  depressur ized t h e  d rywe l l ) ,  t h e  remain ing seven 
OPERABLE vacuum breakers a re  capable o f  p r o v i d i n g  t h e  vacuum 
r e l i e f  f unc t i on .  However, o v e r a l l  system r e l i a b i l i t y  i s  
reduced because a s i n g l e  f a i l u r e  i n  one o f  t h e  remain ing  
vacuum breakers cou ld  r e s u l t  i n  an excessive w e t w e l l - t o -  
d r ywe l l  d i f f e r e n t i a l  pressure d u r i n g  a DBA. 

Therefore,  w i t h  one o f  t h e  e i g h t  r e q u i r e d  vacuum breakers 
inoperable,  72  hours i s  a l lowed t o  r e s t o r e  t h e  inoperab le  
vacuum breaker  t o  OPERABLE s t a t u s  so t h a t  p l a n t  c o n d i t i o n s  
a re  c o n s i s t e n t  w i t h  those assumed f o r  t h e  des ign  b a s i s  
ana l ys i s .  The 72  hour Complet ion Time i s  cons idered  
acceptable due t o  t h e  low p r o b a b i l i t y  o f  an event  i n  which 
t h e  remain ing vacuum breaker  c a p a b i l i t y  would n o t  be 
adequate. 

(cont inued)  
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ACTIONS BZ.l 
(cont inued)  

One o r  more open vacuum breakers a l l o w  communication between 
t h e  d r y w e l l  and wetwel l  airspace, and, as a r e s u l t ,  t h e r e  i s  
t h e  p o t e n t i a l  f o r  wetwel l  ove rp ressu r i za t i on  due t o  t h i s  
bypass leakage i f  a LOCA were t o  occur. S ince t h e  vacuum 
breakers a re  normal ly  b iased c losed by g r a v i t a t i o n a l  fo rce ,  
Cond i t i on  B mos t l y  l i k e  be entered due t o  i naccu ra te  
p o s i t i o n  i n d i c a t i o n .  

I f  vacuum breaker  p o s i t i o n  i n d i c a t i o n  i s  n o t  r e l i a b l e ,  an 
a l t e r n a t e  method o f  v e r i f y i n g  t h a t  t h e  vacuum breakers a re  
c losed i s  by checking t h e  p o s i t i o n  i n d i c a t i o n  
i ns t rumen ta t i on .  Another a l t e r n a t e  method o f  v e r i f y i n g  t h a t  
t h e  vacuum breakers a re  c losed i s  by i nc reas ing  t h e  d r y w e l l  
pressure by 3 . 4 3 ~ 1 0 ~ ~  MPa above t h e  wetwel l  pressure and 
v e r i f y i n g  t h a t  t h e  pressure d i f f e r e n t i a l  does n o t  f a l l  below 
2 . 0 6 ~ 1 0 - ~  MPaD f o r  15 minutes w i t hou t  makeup. The r e q u i r e d  
12 hour Completion Time i s  considered adequate t o  per fo rm 
t h i s  t e s t .  I f  t h e  s t a t e d  c r i t e r i a  o f  t h i s  t e s t  i s  n o t  met, 
Cond i t i on  C must be entered. 

C . l  and C.2 

I f  t h e  inoperab le  we twe l l - t o -d r ywe l l  vacuum breaker  cannot 
be c losed o r  r e s t o r e d  t o  OPERABLE s t a t u s  w i t h i n  t h e  r e q u i r e d  
Completion Time, t h e  p l a n t  must be brought  t o  a MODE i n  
which t h e  LC0 does n o t  apply .  To achieve t h i s  s ta tus ,  t h e  
p l a n t  must be brought  t o  a t  l e a s t  MODE 3 w i t h i n  12 hours and 
t o  MODE 4 w i t h i n  36 hours. The a l lowed Complet ion Times are  
reasonable, based on ope ra t i ng  experience, t o  reach  t h e  
r e q u i r e d  p l a n t  c o n d i t i o n s  f rom f u l l  power c o n d i t i o n s  i n  an 
o r d e r l y  manner and w i t hou t  cha l l eng ing  p l a n t  systems. 

SURVEILLANCE SR 3.6.1.6.1 
REQUIREMENTS 

Each vacuum breaker  i s  v e r i f i e d  c losed (except  when be ing  
t e s t e d  i n  accordance w i t h  SR 3.6.1.6.2 o r  when per fo rming  
i t s  in tended f u n c t i o n )  t o  ensure t h a t  t h i s  p o t e n t i a l  l a r g e  
bypass leakage pa th  i s  n o t  present .  Th i s  S u r v e i l l a n c e  i s  
performed by observ ing t h e  vacuum breaker  p o s i t i o n  

(cont inued)  
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SURVEILLANCE SR 3.6.1.6.1 (cont inued) 
REQUIREMENTS 

(cont inued) indicat i30n o r  by inc reas ing  t h e  d rywe l l  pressure by 
3 .43~10 -  MPa above the  wetwel l  pressure and v e r i f y i n g  t h a t  
t h e  pressure d i f f e r e n t i a l  does n o t  f a l l  below 2.06x10-~ MPaD 
f o r  15 minutes w i thou t  makeup. Th i s  c r i t e r i a  was developed 
assuming i d e a l  gas behavior,  a leakage area corresponding t o  
10% o f  t he  a1 1 owabl e 1 eakage area, t he  average temperatures 
i n  t he  wetwel l  and d rywe l l  remained w i t h i n  t 0.5'C 
throughout  t h e  t e s t i n g  i n t e r v a l ,  and t h a t  adequate 
ins t rumenta t ion  e x i s t s  t o  measure t h e  pressure decay. 
Basing t h e  t e s t  c r i t e r i a  on 10% o f  t h e  a l lowab le  leakage 
area prov ides  a l a r g e  degree o f  margin i n  demonstrat ing t h a t  
t h e  vacuum breakers a re  adequately c losed and sealed. 
A d d i t i o n a l l y ,  i f  t he  a l lowab le  lepkage area were t o  e x i s t ,  a 
pressure d i f f e r e n t i a l  o f  3 .43~10-  MPa would decay 
complete ly  w i t h i n  15 minutes. Ma in ta in ing  t h e  average 
temperatures o f  t he  wetwel l  and d rywe l l  i s  impor tan t  because 
t h e  pressure d i f f e r e n t i a l s  i n  t h i s  t e s t  a re  r e l a t i v e l y  small  
and can be s i g n i f i c a n t l y  impacted by small  temperature 
changes. (However, i f  temperature c o n t r o l  i s  a problem, 
new t e s t  parameters should be developed which take  i n t o  
account t h e  normal temperature v a r i a t i o n s . )  

The 14 day Frequency i s  based on eng ineer ing  judgment and i s  
considered adequate i n  view o f  t he  f a c t  t h a t  t h e  vacuum 
breakers a re  normal ly  biased c losed by g r a v i t a t i o n a l  fo rces .  
V e r i f i c a t i o n  o f  vacuum breaker c l osu re  i s  a l so  r e q u i r e d  
w i t h i n  2 hours a f t e r  any d ischarge o f  steam t o  t h e  wetwel l  
f rom t h e  s a f e t v h e l i e f  va lves o r  anv oDerat ion t h a t  causes - .  
t h e  d rywe l l  - t&wetwe l l  d i f f e r e n t i a l  pressure t o  be reduced 
by t 6 . 8 6 ~ 1 0 . ~  MPaD. 

Each vacuum breaker must be cyc led  t o  ensure t h a t  i t  opens 
adequately t o  per form i t s  design f u n c t i o n  and r e t u r n s  t o  t he  
f u l l y  c losed p o s i t i o n .  Th is  ensures t h a t  t h e  s a f e t y  
ana l ys i s  assumptions are  v a l i d .  The 18 month Frequency o f  
t h i s  SR i s  based on the  need t o  per form the  s u r v e i l l a n c e  
du r i ng  an outage. The vacuum breakers can o n l y  be manual ly 
actuated and are  o n l y  access ib le  du r i ng  an outage. 

(cont inued) 
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SURVEILLANCE 
REQUIREMENTS SR 3.6 .1 .6 .3  

(continued) 
V e r i f i c a t i o n  o f  the vacuum breaker opening pressure i s  
necessary t o  ensure the v a l i d i t y  o f  the safe ty  analysis 
assumption t h a t  the vacuum breakers are f u l l y  open when the 
wetwell ressure exceeds the drywel l  pressure by P 3 .43~10-  MPa. The 18 month Frequency i s  based on the need 
t o  perform t h i s  Survei l lance under the cond i t ions t h a t  apply 
dur ing a p lan t  outage. The 18 month Frequency i s  
acceptable based on the  passive design o f  the  vacuum 
breakers (no actuator  required f o r  opening). 

A CHANNEL CALIBRATION i s  a complete check o f  the instrument 
loop and the sensor. The t e s t  v e r i f i e s  t h a t  the channel 
responds t o  the measured parameter w i t h  the necessary range 
and accuracy. The 18 month frequency i s  based on the  ABWR 
expected r e f u e l i n g  i n t e r v a l  and the need t o  perform t h i s  
Survei l lance under the condi t ions t h a t  apply dur ing a p lan t  
outage. 

REFERENCE 1. DCD T i e r  2, Section 6.2.  
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B 3.6 CONTAINMENT SYSTEMS 

B 3.6.2.1 Suppression Pool Average Temperature 

BASES 

BACKGROUND The wetwe l l  i s  a s t e e l  l i n e d  r e i n f o r c e d  concre te  pressure 
vessel con ta in i ng  a volume o f  water  c a l l e d  t h e  suppression 
poo l .  The suppression pool  i s  designed t o  absorb t h e  decay 
heat  and sens ib l e  energy re leased d u r i n g  a r e a c t o r  blowdown 
from s a f e t y / r e l i e f  va l ve  d ischarges o r  f rom Design Bas is  
Accidents (OBAs). The suppression pool  must quench a l l  t h e  
steam re leased th rough t h e  d r y w e l l  connect ing ven t  1 i nes  
d u r i n g  a l o s s  o f  coo lan t  acc iden t  (LOCA). Th i s  i s  t h e  
e s s e n t i a l  m i t i g a t i v e  f e a t u r e  o f  a pressure suppression 
containment t h a t  ensures t h a t  t h e  peak containment pressure 
i s  mainta ined below t h e  design pressure o f  0.310 MPaG. 

The suppression pool  must a l s o  condense steam f rom steam 
exhaust l i n e s  i n  t h e  t u r b i n e  d r i v e n  Reactor Core I s o l a t i o n  
Coo l ing  System. Suppression pool average temperature (a1 ong 
w i t h  LC0 3.6.2.2, "Suppression Pool Water Leve l " )  i s  a key 
i n d i c a t i o n  o f  t h e  capac i t y  o f  t h e  suppression pool  t o  
f u l f i l l  these requirements. 

The t e c h n i c a l  concerns t h a t  l ead  t o  t h e  development o f  
suppression pool average temperature 1 i m i  t s  a re  as f o l l o w s :  

a. Complete steam condensat ion- the  o r i g i n a l  l i m i t  f o r  t h e  
end o f  a LOCA blowdown was 76.67*C, based on t h e  
Bodega Bay and Humboldt Bay Tests; 

b. Primary containment peak pressure and tempera tu re- the  
design pressure i s  0.310 MPaG and des ign  temperature 
i s  171'C (Ref.  1 ) ;  and 

c .  Condensation o s c i l l a t i o n  loads  maximum a l l owab le  
i n i t i a l  temperature i s  48.9-C ensures t h a t  expected 
LOCA temperatures a re  w i t h i n  t h e  range o f  ABWR t e s t e d  
c o n d i t i o n s  (Ref.  4) .  

d .  Chugging loads  - a maximum a l l owab le  i n i t i a l  
temperature o f  68'C ensures t h a t  expected LOCA 
temperatures a re  w i t h i n  t h e  range o f  ABWR t e s t e d  
cond i t i ons  (Ref.  4). 

(cont inued)  
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APPLICABLE The p o s t u l a t e d  DBA aga ins t  which t h e  p r ima ry  containment 
SAFETY ANALYSES performance i s  eva lua ted  i s  t h e  e n t i r e  spectrum o f  

pos tu l a ted  p i p e  breaks w i t h i n  t h e  p r imary  containment.  
I npu t s  t o  t h e  s a f e t y  analyses i n c l u d e  i n i t i a l  suppress ion 
pool  water  volume and suppression pool  temperature 
(Reference 1 f o r  LOCAs and Reference 2 f o r  t h e  pool  
temperature analyses r e q u i r e d  by Reference 3) .  An i n i t i a l  
poo l  temperature o f  35'C i s  assumed f o r  t h e  Reference 1 
and 2 analyses. Reactor shutdown a t  a poo l  temperature o f  
43.3.C and vessel dep ressu r i za t i on  a t  a pool  temperature o f  
48.9"C a re  assumed f o r  t h e  Reference 2 analyses. The l i m i t  
o f  40.6'C, a t  which t e s t i n g  i s  terminated,  i s  n o t  used i n  
t h e  s a f e t y  analyses because DBAs a re  assumed t o  n o t  i n i t i a t e  
du r i ng  u n i t  t e s t i n g .  

Suppression pool  average temperature s a t i s f i e s  C r i t e r i a  2 
and 3 o f  t h e  NRC P o l i c y  Statement. 

LC0 A l i m i t a t i o n  on t h e  suppression pool  average temperature i s  
r e q u i r e d  t o  p rov i de  assurance t h a t  t h e  containment 
cond i t i ons  assumed f o r  t h e  s a f e t y  analyses a re  met. Th i s  
l i m i t a t i o n  subsequent ly ensures t h a t  peak p r imary  
containment pressures and temperatures do n o t  exceed maximum 
a l l owab le  va lues d u r i n g  a p o s t u l a t e d  DBA o r  any t r a n s i e n t  
r e s u l t i n g  i n  heatup o f  t h e  suppression pool .  The LC0 
requi rements are: 

a. Average temperature 5 35'C when THERMAL POWER i s  < 1% 
RTP and no t e s t i n g  t h a t  adds heat  t o  t h e  suppress ion 
poo l  i s  be ing  performed. Th i s  requi rement  ensures 
t h a t  l i c e n s i n g  bases i n i t i a l  c o n d i t i o n s  a re  met. 

b. Average temperature < 40.6-C when THERMAL POWER i s  < 
1% RTP and t e s t i n g  t h a t  adds heat  t o  t h e  suppress ion 
pool  i s  be ing performed. Th i s  r e q u i r e d  va lue  ensures 
t h a t  t h e  u n i t  has t e s t i n g  f l e x i b i l i t y ,  and was 
se lec ted  t o  p rov i de  margin below t h e  43.3"C l i m i t  a t  
which r e a c t o r  shutdown i s  r equ i r ed .  When t e s t i n g  
ends, temperature must be r e s t o r e d  t o  5 35'C w i t h i n  
24 hours accord ing t o  Required Ac t i on  A.2. Therefore,  
t h e  t ime  p e r i o d  t h a t  t h e  temperature i s  > 35'C i s  
s h o r t  enough n o t  t o  cause a s i g n i f i c a n t  inc rease  i n  
u n i t  r i s k .  

(cont inued)  
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LC0 
(cont inued)  c .  Average temperature 5 43.3.C when THERMAL POWER i s  5 

1% RTP. Th i s  requi rement  ensures t h a t  t h e  u n i t  w i l l  
be shu t  down a t  > 43.3'C. The poo l  i s  des igned t o  
absorb decay heat  and sens ib l e  heat  b u t  cou ld  be 
heated beyond des ign  l i m i t s  by t h e  steam generated I f  
t h e  r e a c t o r  i s  n o t  shut  down. 

A t  t h e  1% RTP power l e v e l ,  heat  i n p u t  i s  approx imate ly  
equal t o  normal system heat  losses.  

APPLICABILITY I n  MODES 1, 2, and 3, a DBA cou ld  cause s i g n i f i c a n t  heatup 
o f  t h e  suppression pool .  I n  MODES 4 and 5, t h e  p r o b a b i l i t y  
and consequences o f  these events a re  reduced due t o  t h e  
pressure and temperature l i m i t a t i o n s  i n  these MODES. 
Therefore,  ma in ta i n i ng  suppression pool average temperature 
w i t h i n  l i m i t s  i s  n o t  r equ i r ed  i n  MODE 4 o r  5. 

ACTIONS E . l  and A.2 

Wi th t h e  suppression pool  average temperature above t h e  
s p e c i f i e d  l i m i t  when n o t  per fo rming  t e s t i n g  t h a t  adds heat  
t o  t h e  suppression pool  and when above t h e  s p e c i f i e d  power 
i n d i c a t i o n ,  t h e  i n i t i a l  c o n d i t i o n s  exceed t h e  c o n d i t i o n s  
assumed f o r  t h e  Reference 1 and 3 analyses. However, 
p r imary  containment c o o l i n g  c a p a b i l i t y  s t i l l  e x i s t s ,  and t h e  
p r imary  containment pressure suppress ion f u n c t i o n  w i l l  occur  
a t  temperatures w e l l  above those assumed f o r  s a f e t y  
analyses. Therefore,  con t inued  ope ra t i on  i s  a l lowed f o r  a 
l i m i t e d  t ime. The 24 hour Complet ion Time i s  adequate t o  
a l l o w  t h e  suppression pool  average temperature t o  be 
res to red  below t h e  1 i m i t .  A d d i t i o n a l l y ,  when suppress ion 
pool  temperature i s  > 35'C, increased mon i t o r i ng  o f  t h e  
suppression pool  temperature i s  r e q u i r e d  t o  ensure t h a t  i t  
remains 5 43.3'C. The once pe r  hour Complet ion Time i s  
adequate based on pas t  experience, which has shown t h a t  pool  
temperature increases r e l a t i v e l y  slow1 y except  when t e s t i n g  
t h a t  adds heat  t o  t h e  suppression pool  i s  be ing  performed. 
Furthermore, t h e  once per  hour Complet ion Time i s  considered 
adequate i n  view o f  o t h e r  i n d i c a t i o n s  i n  t h e  c o n t r o l  room, 
i n c l u d i n g  alarms, t o  a l e r t  t h e  ope ra to r  t o  an abnormal 
suppression pool average temperature c o n d i t i o n .  

(cont inued)  

ABWR TS B 3.6-45 Rev. 0, Design Control DocumentITier 2 



Suppression Pool Average Temperature 
B 3.6.2.1 

BASES 

ACTIONS 
(cont inued)  BAl 

I f  t h e  suppression pool  average temperature cannot be 
r e s t o r e d  t o  w i t h i n  l i m i t s  w i t h i n  t h e  r e q u i r e d  Complet ion 
Time, t h e  p l a n t  must be brought  t o  a MODE i n  which t h e  LC0 
does n o t  apply. To achieve t h i s  s ta tus ,  t h e  power must be 
reduced t o  5 1% RTP w i t h i n  12 hours. The 12 hour  Complet ion 
Time i s  reasonable, based on ope ra t i ng  experience, t o  reduce 
power f rom f u l l  power cond i t i ons  i n  an o r d e r l y  manner and 
w i t hou t  cha l l eng ing  p l a n t  systems. 

Suppression pool  average temperature i s  a l lowed t o  be > 35'C 
when THERMAL POWER i s  >l% RTP, and when t e s t i n g  t h a t  adds 
heat  t o  t h e  suppression pool  i s  be ing  performed. However, 
i f  temperature i s  > 40.6'C a l l  t e s t i n g  must be imned ia te l y  
suspended t o  preserve t h e  heat  absorp t ion  c a p a b i l i t y  o f  t h e  
suppression pool .  Wi th t h e  t e s t i n g  suspended, Cond i t i on  A 
i s  en te red  and t h e  Required Ac t ions  and assoc ia ted  
Completion Times are  app l i cab le .  

!u 
When t h e  suppression pool  temperature reaches 43.3.C a 
r e a c t o r  scram i s  au toma t i ca l l y  i n i t i a t e d .  A d d i t i o n a l l y ,  
when suppression pool  temperature i s  > 43.3'C, increased 
mon i t o r i ng  o f  pool  temperature i s  r e q u i r e d  t o  ensure t h a t  i t  
remains < 48.9'C. The once per  30 minute Complet ion Time i s  
adequate, based on ope ra t i ng  experience. Given t h e  h i g h  
suppression pool average temperature i n  t h i s  Condi t ion,  t h e  
mon i t o r i ng  Frequency i s  increased t o  t w i c e  t h a t  o f  
Cond i t ion  A. Furthermore, t h e  30 minute Complet ion Time i s  
considered adequate i n  view o f  o the r  i n d i c a t i o n s  a v a i l a b l e  
i n  t h e  c o n t r o l  room, i n c l u d i n g  alarms, t o  a l e r t  t h e  opera to r  
t o  an abnormal suppression pool  average temperature 
cond i t i on .  

E . l  and E.2 

I f  suppression pool  average temperature cannot be mainta ined 
a t  5 48.9"C, t h e  p l a n t  must be brought  t o  a MODE i n  which 
t h e  LC0 does n o t  apply .  To achieve t h i s  s ta tus ,  t h e  r e a c t o r  

(cont inued)  
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ACTIONS F . l  and E.2 (cont inued)  
(cont inued)  

pressure must be reduced t o  c 1.38 MPaG w i t h i n  12 hours, and 
t h e  p l a n t  must be brought  t o  a t  l e a s t  MODE 4 w i t h i n  
36 hours. The a l lowed Completion Times are  reasonable, 
based on ope ra t i ng  experience, t o  reach  t h e  r e q u i r e d  p l a n t  
c o n d i t i o n s  f rom f u l l  power c o n d i t i o n s  i n  an o r d e r l y  manner 
and w i t h o u t  cha l l eng ing  p l a n t  systems. 

Continued a d d i t i o n  o f  heat  t o  t h e  suppression poo l  w i t h  
suppression pool  temperature > 48.9.C cou ld  r e s u l t  i n  
exceeding t h e  design bas i s  maximum a l l owab le  va lues f o r  
p r imary  containment temperature o r  pressure.  Furthermore, 
i f  a blowdown were t o  occur when t h e  temperature was 
> 48.gaC, t h e  maximum a l lowab le  b u l k  and l o c a l  temperatures 
cou ld  be exceeded very  q u i c k l y .  

SURVEILLANCE SR 3.6.2.1.1 
REQUIREMENTS 

The suppression pool average temperature i s  r e g u l a r l y  
moni tored t o  ensure t h a t  t h e  r e q u i r e d  l i m i t s  a re  s a t i s f i e d .  
The average temperature i s  determined by t a k i n g  an 
a r i t h m e t i c  average o f  t h e  OPERABLE suppression pool  water  
temperature channels. The 24 hour Frequency has been shown, 
based on ope ra t i ng  experience, t o  be acceptable.  When heat  
i s  be ing  added t o  t h e  suppression pool  by t e s t i n g ,  however, 
i t  i s  necessary t o  mon i to r  suppression pool  temperature more 
f r e q u e n t l y .  The 5 minute Frequency d u r i n g  t e s t i n g  i s  
j u s t i f i e d  by t h e  r a t e s  a t  which t e s t s  w i l l  hea t  up t h e  
suppression pool ,  has been shown t o  be acceptable based on 
ope ra t i ng  experience, and prov ides  assurance t h a t  a l l owab le  
pool  temperatures a re  no t  exceeded. The Frequencies a re  
f u r t h e r  j u s t i f i e d  i n  view o f  o t h e r  i n d i c a t i o n s  a v a i l a b l e  i n  
t h e  c o n t r o l  room, i n c l u d i n g  alarms, t o  a l e r t  t h e  ope ra to r  t o  
an abnormal suppression pool  average temperature cond i t i on .  

(cont inued)  
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Suppression Pool Average Temperature 
B 3 .6 .2 .1  

BASES (continued) 

REFERENCES 1. DCD T i e r  2 ,  Section 6.2.1.  

2 .  DCD T i e r  2 ,  Section 15 .1 .  

3 .  NUREG-0783, "Suppression Pool Temperature L imi ts  f o r  
BWR Containments." 

4.  DCD T i e r  2, Section 38.4.3.  
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Suppression Pool Water Level 
B 3.6 .2 .2  

B 3.6 CONTAINMENT SYSTEMS 

B 3.6.2.2 Suppression Pool Water Level 

BASES 

BACKGROUND The suppression pool  i s  a s t e e l  l i n e d  r e i n f o r c e d  concre te  
pressure vessel con ta in i ng  a volume o f  water  c a l l e d  t h e  
suppression poo l .  The suppression poo l  i s  designed t o  
absorb t h e  energy assoc ia ted  w i t h  decay heat  and sens ib l e  
heat  re leased d u r i n g  a r e a c t o r  blowdown f rom s a f e t y / r e l i e f  
va l ve  (S/RV) d ischarges o r  f rom a Design Bas is  Accident  
(DBA). The suppression pool  must quench a l l  t h e  steam 
re leased through t h e  vent  l i n e s  d u r i n g  a l o s s  o f  coo lan t  
acc iden t  (LOCA). Th is  i s  t h e  e s s e n t i a l  m i t i g a t i v e  f e a t u r e  
o f  a pressure suppression containment, which ensures t h a t  
t h e  peak containment pressure i s  mainta ined below t h e  design 
pressure o f  0.310 MPaG. 

The suppression pool  must a l s o  condense steam f rom t h e  steam 
exhaust l i n e s  i n  t h e  t u r b i n e  d r i v e n  Reactor Core I s o l a t i o n  
Coo l ing  (RCIC) System and prov ides  t h e  main emergency water  
supply  source f o r  t h e  r e a c t o r  vessel .  Jhe suppression pool  
l e v e l  ranges between a volume o f  3580 m a t  t b e  low water  
l e v e l  l i m i t  o f  7 m and t h e  a volume o f  3625 m h i g h  water  
l e v e l  l i m i t  o f  7.1 m. 

I f  t h e  suppression pool  water  l e v e l  i s  t o o  low, an 
i n s u f f i c i e n t  amount o f  water  would be a v a i l a b l e  t o  
adequately condense t h e  steam from t h e  S/RV quenchers, main 
vents, o r  RCIC t u r b i n e  exhaust l i n e s .  Low suppression pool  
water  l e v e l  cou ld  a l s o  r e s u l t  i n  an inadequate emergency 
makeup water  source t o  t h e  Emergency Core Coo l ing  System. 
The lower volume would a l s o  absorb l e s s  steam energy be fo re  
hea t i ng  up excess ive ly .  Therefore, a minimum suppression 
pool  water  l e v e l  i s  spec i f i ed .  

I f  t h e  suppression pool  water  l e v e l  i s  t o o  h igh ,  i t  cou ld  
r e s u l t  i n  excessive c l e a r i n g  loads  f rom S/RV discharges and 
excessive loads  d u r i n g  a DBA LOCA. Therefore,  a maximum 
pool  water  l e v e l  i s  s p e c i f i e d .  Th i s  LC0 s p e c i f i e s  an 
acceptable range t o  p revent  t h e  suppression pool  water  l e v e l  
from be ing  e i t h e r  t o o  h igh  o r  t o o  low. 

(cont inued)  
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Suppression Pool Water Level  
B 3.6.2.2 

BASES 

APPLICABLE I n i t i a l  suppression pool water  l e v e l  a f f e c t s  suppression 
SAFETY ANALYSES pool  temperature response c a l c u l a t i o n s ,  c a l c u l a t e d  d r y w e l l  

pressure d u r i n g  vent  c l e a r i n g  f o r  a DBA, c a l c u l a t e d  pool  
swe l l  loads  f o r  a DBA LOCA, and c a l c u l a t e d  loads  due t o  S/RV 
discharges. Suppression pool  water  l e v e l  must be ma in ta ined  
w i t h i n  t h e  l i m i t s  s p e c i f i e d  so t h a t  t h e  s a f e t y  a n a l y s i s  o f  
Reference 1 remains v a l i d .  

Suppression pool water  l e v e l  s a t i s f i e s  C r i t e r i a  2 and 3 o f  
t h e  NRC P o l i c y  Statement. 

LC0 A l i m i t  t h a t  suppression pool water  l e v e l  be > 7 m 
and < 7.1 m i s  r e q u i r e d  t o  ensure t h a t  t h e  p r imary  
containment cond i t i ons  assumed f o r  t h e  s a f e t y  analyses a r e  
met. E i t h e r  t h e  h igh  o r  low water  l e v e l  l i m i t s  were used i n  
t h e  s a f e t y  analyses, depending upon which i s  more 
conserva t i ve  f o r  a p a r t i c u l a r  c a l c u l a t i o n .  

APPLICABILITY I n  MODES 1, 2, and 3, a DBA cou ld  cause s i g n i f i c a n t  loads  on 
t h e  p r imary  containment. I n  MODES 4 and 5, t h e  p r o b a b i l i t y  
and consequences o f  these events a re  reduced due t o  t h e  
pressure and temperature l i m i t a t i o n s  i n  these MODES. 
Therefore,  ma in ta i n i ng  suppression pool  water  l e v e l  w i t h i n  
l i m i t s  i s  n o t  r e q u i r e d  i n  MODE 4 o r  5. 

ACTIONS Lu 
With suppression pool  water  l e v e l  o u t s i d e  t h e  l i m i t s ,  t h e  
c o n d i t i o n s  assumed f o r  t h e  s a f e t y  analyses a r e  n o t  met. I f  
water  l e v e l  i s  below t h e  minimum l e v e l ,  t h e  pressure 
suppression f u n c t i o n  s t i l l  e x i s t s  as l o n g  as t o p  h o r i z o n t a l  
vents remain covered, R C I C  t u r b i n e  exhausts a re  covered, and 
S/RV quenchers a re  covered. I f  suppression poo l  water  l e v e l  
i s  above t h e  maximum l e v e l ,  p r o t e c t i o n  aga ins t  
ove rp ressu r i za t i on  s t i l l  e x i s t s  due t o  t h e  margin i n  t h e  
peak containment pressure ana l ys i s  o r  as l ong  as t h e  d r y w e l l  
and wetwel l  sprays a re  OPERABLE. Therefore,  con t inued 
ope ra t i on  f o r  a l i m i t e d  t ime i s  a l lowed.  The 2 hour  
Completion Time i s  s u f f i c i e n t  t o  r e s t o r e  suppression pool  

(cont inued)  
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Suppression Pool Water Level 
B 3 . 6 . 2 . 2  

BASES 

ACTIONS (cont inued)  
(cont inued)  

water  l e v e l  t o  w i t h i n  l i m i t s .  Also, i t  takes  i n t o  account 
t h e  low p r o b a b i l i t y  o f  an event impac t ing  t h e  suppression 
pool  water  l e v e l  occu r r i ng  d u r i n g  t h i s  i n t e r v a l .  

8.1 and B.2 

I f  suppression pool  water  l e v e l  cannot be r e s t o r e d  t o  w i t h i n  
l i m i t s  w i t h i n  t h e  r e q u i r e d  Completion Time, t h e  p l a n t  must 
be brought  t o  a MODE i n  which t h e  LC0 does n o t  apply .  To 
achieve t h i s  s ta tus ,  t h e  p l a n t  must be brought  t o  a t  l e a s t  
MODE 3 w i t h i n  12 hours and t o  MODE 4 w i t h i n  36 hours. The 
a l lowed Completion Times are  reasonable, based on ope ra t i ng  
experience, t o  reach t h e  requ i red  p l a n t  c o n d i t i o n s  f rom f u l l  
power cond i t i ons  i n  an o r d e r l y  manner and w i t h o u t  
cha l l eng ing  p l a n t  systems. 

SURVEILLANCE SR 3.6.2.2.1 
REOUIREMENTS 

V e r i f i c a t i o n  o f  t h e  suppression pool  water  l e v e l  i s  t o  
ensure t h a t  t h e  requ i red  l i m i t s  a re  s a t i s f i e d .  The 24 hour 
Frequency o f  t h i s  SR was developed cons ide r i ng  ope ra t i ng  
exper ience r e l a t e d  t o  t r e n d i n g  v a r i a t i o n s  i n  suppression 
pool  water  l e v e l  and water  l e v e l  ins t rument  d r i f t  d u r i n g  t h e  
a p p l i c a b l e  MODES and t o  assessing t h e  p r o x i m i t y  t o  t h e  
s p e c i f i e d  LC0 l e v e l  l i m i t s .  Furthermore, t h e  24 hour 
Frequency i s  considered adequate i n  view o f  o t h e r  
i n d i c a t i o n s  a v a i l a b l e  i n  t h e  c o n t r o l  room, i n c l u d i n g  a1 arms, 
t o  a l e r t  t h e  opera to r  t o  an abnormal suppression pool  water  
l e v e l  c o n d i t i o n .  

REFERENCE 1. DCD T i e r  2, Sec t ion  6.2. 
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RHR Suppression Pool Coo l ing  
B 3.6.2.3 

B 3.6 CONTAINMENT SYSTEMS 

B 3.6.2.3 Residual Heat Removal (RHR) Suppression Pool Coo l ing  

BASES 

BACKGROUND Fo l low ing  a Design Basis  Accident  (DBA), t h e  RHR Suppression 
Pool Coo l ing  System removes heat  f rom t h e  suppression poo l .  
The suppression poo l  i s  designed t o  absorb t h e  sudden i n p u t  
o f  heat  f rom t h e  p r imary  system. I n  t h e  l o n g  term, t h e  pool  
con t inues  t o  absorb r e s i d u a l  heat  generated by f u e l  i n  t h e  
r e a c t o r  core. Some means must be p rov ided  t o  remove heat  
f rom t h e  suppression pool  so t h a t  t h e  temperature i n s i d e  t h e  
p r imary  containment remains w i t h i n  design l i m i t s .  Th i s  
f u n c t i o n  i s  p rov ided  by t h r e e  redundant RHR suppression pool  
c o o l i n g  subsystems. The purpose o f  t h i s  LC0 i s  t o  ensure 
t h a t  t h e  t h r e e  subsystems are  OPERABLE i n  a p p l i c a b l e  MODES. 

Each RHR subsystem con ta ins  one pump and one heat  exchanger 
and i s  bo th  manual ly and au toma t i ca l l y  i n i t i a t e d  and 
independent ly  c o n t r o l l e d .  The t h r e e  RHR subsystems per fo rm 
t h e  suppression pool c o o l i n g  f u n c t i o n  by c i r c u l a t i n g  water  
f rom t h e  suppression pool  through t h e  RHR heat  exchangers 
and r e t u r n i n g  i t  t o  t h e  suppression poo l .  Reactor B u i l d i n g  
Coo l ing  Water (RCW), c i r c u l a t i n g  through t h e  s h e l l  s i d e  o f  
t h e  heat  exchangers, exchanges heat  w i t h  t h e  suppression 
pool water  and d ischarges t h i s  heat  t o  t h e  e x t e r n a l  heat  
s i n k  v i a  t h e  r e a c t o r  se rv i ce  water  (RSW) system. 

The combined heat removal c a p a b i l i t y  o f  two RHR subsystems 
ope ra t i ng  s imul taneously  i s  s u f f i c i e n t  t o  meet t h e  o v e r a l l  
DBA pool  c o o l i n g  requirement f o r  l o s s  o f  coo lan t  acc iden ts  
(LOCAs) and t r a n s i e n t  events such as a t u r b i n e  t r i p  o r  s tuck  
open s a f e t y / r e l  i e f  (S/RV) . S/RV leakage, and h i g h  pressure 
core  i n j e c t i o n  and Reactor Core I s o l a t i o n  Coo l ing  System 
t e s t i n g  inc rease  suppression pool  temperature more s low ly .  
The RHR Suppression Pool Coo l ing  System i s  a l s o  used t o  
lower t h e  suppression pool water  b u l k  temperature f o l l o w i n g  
such events. 

APPLICABLE Reference 1 conta ins  t h e  r e s u l t s  o f  analyses used t o  p r e d i c t  
SAFETY ANALYSES pr imary  containment pressure and temperature f o l l o w i n g  l a r g e  

and small  break LOCAs. The i n t e n t  o f  t h e  analyses i s  t o  
demonstrate t h a t  t h e  heat removal capac i t y  o f  t h e  RHR 

(cont inued)  
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RHR Suppression Pool Cool i n g  
B 3.6.2.3 

BASES 

APPLICABLE Suppression Pool Cool ing System i s  adequate t o  ma in ta i n  t h e  
SAFETY ANALYSES pr imary  containment cond i t i ons  w i t h i n  des ign  l i m i t s .  The 

(cont inued)  suppression pool  temperature i s  c a l c u l a t e d  t o  remain below 
t h e  design l i m i t .  

Reference 3 con ta ins  d i scuss ion  o f  a d d i t i o n a l  analyses t h a t  
were performed t o  suppor t  PRA success c r i t e r i a  f o r  t h e  l o n g  
te rm heat  removal f unc t i on .  The i n t e n t  o f  these analyses 
was t o  p r e d i c t  p r imary  containment p ressure  and temperature 
f o l l o w i n g  low p r o b a b i l i t y  events beyond t h e  DBA and t o  
determine t h e  minimum heat-removal capac i t y  r e q u i r e d  t o  
ma in ta i n  t h e  p r imary  containment cond i t i ons  w i t h i n  i t s  
u l t i m a t e  capac i ty .  The r e s u l t s  a re  used t o  e s t a b l i s h  t h e  
minimum amount o f  RHR (Suppression Pool Cool ing)  system 
equipment r e q u i r e d  t o  prevent  u l t i m a t e  containment f a i l u r e  
beyond DBA events. 

The RHR Suppression Pool Coo l ing  System s a t i s f i e s  
C r i t e r i o n  3 o f  t h e  NRC P o l i c y  Statement. 

LC0 Dur ing a DBA, a minimum o f  two RHR suppression pool  c o o l i n g  
subsystems are  requ i red  t o  ma in ta i n  t h e  p r imary  containment 
peak pressure and temperature below t h e  design l i m i t s  
(Ref. 1). To ensure t h a t  these requi rements a re  met, t h r e e  
RHR suppression pool  c o o l i n g  subsystems must be OPERABLE 
w i t h  power f rom th ree  sa fe t y  r e l a t e d  independent power 
supp l ies .  Therefore, i n  t h e  event o f  an acc ident ,  a t  l e a s t  
two subsystems are  OPERABLE, assuming t h e  wors t  case s i n g l e  
a c t i v e  f a i l u r e .  An RHR suppression pool  c o o l i n g  subsystem 
i s  OPERABLE when t h e  pump, t h e  heat  exchanger, and 
associated p ip i ng ,  valves, ins t rumenta t ion ,  and c o n t r o l s  a re  
OPERABLE. 

APPLICABILITY I n  MODES 1, 2, and 3, a DBA cou ld  cause a re l ease  o f  
r a d i o a c t i v e  m a t e r i a l  t o  pr imary containment and cause a 
heatup and p r e s s u r i z a t i o n  o f  p r imary  containment. I n  
MODES 4 and 5, t h e  p r o b a b i l i t y  and consequences o f  these 
events a re  reduced due t o  t h e  pressure and temperature 
l i m i t a t i o n s  i n  these MODES. Therefore, t h e  RHR Suppression 
Pool Cool ing System i s  n o t  r e q u i r e d  t o  be OPERABLE i n  MODE 4 
o r  5. 

(cont inued)  
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RHR Suppression Pool Cool ing  
B 3.6.2.3 

BASES 

ACTIONS 

With one RHR suppression pool coo l ing  subsystem inoperable, 
the inoperable subsystem must be restored w i t h i n  14 days. 
I n  t h i s  Condition, the remaining RHR suppression pool 
coo l ing  subsystems are adequate t o  perform the primary 
containment coo l ing funct ion.  However, the ove ra l l  
r e l i a b i l i t y  i s  reduced because a s ing le  f a i l u r e  i n  one o f  
the OPERABLE subsystems could r e s u l t  i n  reduced primary 
containment coo l ing c a p a b i l i t y .  The 14 day Completion Time 
i s  acceptable i n  l i g h t  o f  the redundant RHR suppression pool 
coo l ing  capabi 1 i t i e s  af forded by the OPERABLE subsystems and 
the low p r o b a b i l i t y  o f  a DBA occurr ing dur ing t h i s  period. 
Add i t i ona l l y ,  analyses o f  beyond design basis events 
demonstrates t h a t  one RHR suppression pool coo l ing  subsystem 
i s  adequate t o  maintain containment cond i t ions below the 
u l t imate  capaci ty (Ref. 4 ) .  Furthermore, r e s u l t s  o f  PRA 
s e n s i t i v i t y  studies performed (Ref. 5)  show t h a t  t h i s  
s i t u a t i o n  i s  acceptable from an overa l l  r i s k  perspective. 

0.1 and 8.2 

With two o r  more RHR suppression pool coo l ing  subsystems 
inoperable, the  remaining OPERABLE RHR suppression pool 
coo l ing  subsystem af fords  s i g n i f i c a n t  primary containment 
coo l ing c a p a b i l i t y  and would be s u f f i c i e n t  t o  maintain 
containment condi t ions wel l  below i t s  u l t ima te  capaci ty.  
However, the ove ra l l  re1 i abi 1 i t y  i s  reduced because a worst 
case s ing le  f a i l u r e  i n  the one OPERABLE subsystem dur ing a 
LOCA w i l l  r e s u l t  i n  a l oss  o f  primary containment coo l ing 
capabi 1 i t y .  

I f  the Required Act ion and associated Completion Time o f  
Condit ions A cannot be met w i t h i n  the requ i red Completion 
Time o r  i f  two o r  more RHR suppression pool coo l ing  
subsystems are inoperable, the p lan t  must be brought t o  a 
MODE i n  which the LC0 does not  apply. To achieve t h i s  
status,  the p lan t  must be brought t o  a t  l e a s t  MODE 3  w i t h i n  
12 hours and t o  MODE 4  w i t h i n  36 hours. The allowed 
Completion Times are reasonable, based on operat ing 
experience, t o  reach the required p lan t  condi t ions from f u l l  
power condi t ions i n  an o rde r l y  manner and wi thout  
chal lenging p lan t  systems. 

(continued) 
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RHR Suppression Pool Cool i n g  
B 3 .6 .2 .3  

BASES 

SURVEILLANCE SR 3.6 .2 .3 .1  
REQUIREMENTS ~- 

V e r i f y i n g  t h e  c o r r e c t  a1 ignment f o r  manual, power operated, 
and automat ic  valves, i n  t h e  RHR suppression pool  c o o l i n g  
mode f l o w  pa th  p rov ides  assurance t h a t  t h e  proper  f l o w  pa th  
e x i s t s  f o r  system opera t ion .  Th is  SR does n o t  app ly  t o  
va lves  t h a t  a re  locked, sealed, o r  o therw ise  secured i n  
p o s i t i o n  s i nce  these valves were v e r i f i e d  t o  be i n  t h e  
c o r r e c t  p o s i t i o n  p r i o r  t o  l ock ing ,  sea l ing ,  o r  secur ing.  
Th is  SR does n o t  r e q u i r e  any t e s t i n g  o r  va lve  man ipu la t ion ;  
r a t h e r ,  i t  i nvo l ves  v e r i f i c a t i o n  t h a t  those va lves  capable 
o f  be ing  m ispos i t i oned  are  i n  t h e  c o r r e c t  p o s i t i o n .  Th is  SR 
does n o t  apply  t o  va lves t h a t  cannot be i n a d v e r t e n t l y  
misal igned,  such as check valves. 

The Frequency o f  31 days i s  j u s t i f i e d  because t h e  valves a re  
operated under procedura l  c o n t r o l ,  improper va l ve  p o s i t i o n  
would a f f e c t  o n l y  a s i n g l e  subsystem, and t h e  p r o b a b i l i t y  o f  
an event r e q u i r i n g  i n i t i a t i o n  o f  t h e  system i s  low. Th i s  
Frequency has been shown t o  be acceptable, based on 
ope ra t i ng  experience. 

V f r i f y i n g  t h a t  each RHR pump develops a f l o w  r a t e  t 954 
m /h, w h i l e  ope ra t i ng  i n  t h e  suppression pool  c o o l i n g  mode 
w i t h  f l o w  through t h e  associated heat  exchanger ensures t h a t  
pump performance has n o t  degraded d u r i n g  t h e  cyc le .  Such 
i n s e r v i c e  inspec t ions  con f i rm  component OPERABILITY, t r e n d  
performance, and d e t e c t  i n c i p i e n t  f a i l u r e s  by i n d i c a t i n g  
abnormal performance. The Frequency o f  t h i s  SR i s  92 days. 

REFERENCES 1. DCD T i e r  2, Sect ion  6 .2 .  

2 .  ASME, B o i l e r  and Pressure Vessel Code, Sec t ion  X I .  

3 .  DCD T i e r  2, Sect ion  19.2.4.3.  

4.  DCD T i e r  2, Sect ion  20.3.9,  Response t o  RAI 725.5 

5. Le t t e r ,  Jack Fox t o  Chet Poslusny, "Submit ta l  
Suppor t ing Accelerated ABWR Review Schedule-ABWR CDF 
S e n s i t i v i t y  t o  ESF Equipment Out o f  Serv ice" ,  Docket 
No. STN 52-001, J u l y  27, 1993. 
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RHR Containment Spray 
B 3.6.2.4 

B 3 . 6  CONTAINMENT SYSTEMS 

B 3 . 6 . 2 . 4  Residual Heat Removal (RHR) Containment Spray 

BASES 

BACKGROUND The pr imary  containment i s  designed w i t h  a suppression poo l  
so t h a t ,  i n  t h e  event  o f  a l o s s  o f  coo lan t  acc iden t  (LOCA) 
o r  a r a p i d  dep ressu r i za t i on  o f  t h e  r e a c t o r  pressure vessel  
(RPV) through t h e  s a f e t y / r e l i e f  va lves,  steam re leased f rom 
t h e  p r imary  system i s  channeled th rough t h e  suppression poo l  
water  and condensed w i t h o u t  producing s i g n i f i c a n t  
p r e s s u r i z a t i o n  o f  t h e  p r imary  containment. The p r ima ry  
containment i s  designed so t h a t  w i t h  t h e  pool  i n i t i a l l y  a t  
t h e  minimum water  volume and t h e  worst  s i n g l e  f a i l u r e  o f  t h e  
p r imary  containment heat  removal systems, suppression poo l  
energy absorp t ion  combined w i t h  subsequent ope ra to r  
c o n t r o l l e d  pool c o o l i n g  w i l l  p revent  t h e  p r imary  containment 
pressure f rom exceeding i t s  design value.  However, t h e  
p r imary  containment must a l s o  w i t hs tand  a p o s t u l a t e d  bypass 
leakage pathway t h a t  a l lows t h e  passage o f  steam f rom t h e  
d r y w e l l  d i r e c t l y  i n t o  t h e  wetwel l  a i rspace,  bypassing t h e  
suppression poo l .  Some means must be p rov ided  t o  condense 
steam f rom t h e  wetwel l  so t h a t  t h e  pressure i n s i d e  p r imary  
containment remain w i t h i n  t h e  design l i m i t .  Th i s  f u n c t i o n  
i s  p rov ided  by two redundant RHR containment spray 
subsystems ( o n l y  RHR subsystems B and C operate i n  t h i s  
mode. The purpose o f  t h i s  LC0 i s  t o  ensure t h a t  bo th  
subsystems are OPERABLE i n  a p p l i c a b l e  MODES. 

Each o f  t h e  two RHR containment spray subsystems con ta ins  a 
pump and a heat exchanger, which a re  manual ly  i n i t i a t e d  and 
independent ly  c o n t r o l l e d .  The two subsystems per fo rm t h e  
containment spray f u n c t i o n  by c i r c u l a t i n g  water  f rom t h e  
suppression pool through t h e  RHR heat  exchangers and 
r e t u r n i n g  i t  t o  t h e  common wetwe l l  spray sparger  and t h e  
common d rywe l l  spray sparger. I n  add i t i on ,  t h e  ACIWA mode 
o f  RHR(C) subsystem prov ides  a backup d r y w e l l  o r  wetwe l l  
spray capab i l  i t y .  The wetwel l  sparger o n l y  accommodates a 
small  p o r t i o n  o f  t h e  t o t a l  RHR pump f low;  t h e  remainder o f  
t h e  f l o w  i s  r ou ted  t o  t h e  d rywe l l  spray sparger. Reactor 
B u i l d i n g  Coo l ing  Water (RCW) c i r c u l a t i n g  through t h e  s h e l l  
s i d e  o f  t h e  heat exchangers, exchanges heat  w i t h  t h e  
suppression pool  water  and d ischarges t h i s  heat  t o  t h e  
ex te rna l  heat s i n k  v i a  t h e  r e a c t o r  se rv i ce  water  (RSW) 
system. E i t h e r  RHR wetwel l  spray subsystem i s  s u f f i c i e n t  t o  

(cont inued)  
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BASES 

BACKGROUND condense t h e  steam f rom bypass l eaks  f rom t h e  d r y w e l l  t o  t h e  
(cont inued)  wetwe l l  a i rspace d u r i n g  t h e  pos tu la ted  LOCA. 

APPLICABLE 
SAFETY ANALYSES 

Reference 1 con ta ins  t h e  r e s u l t s  o f  analyses t h a t  p r e d i c t  
t h e  p r imary  containment pressure response f o r  a LOCA w i t h  
t h e  maximum bypass leakage e f f e c t i v e  area. The e f f e c t i v e  
f l o w  pa th  area f o r  bypass leakage has been c a l c u l a t e d  t o  be 
5 cm2, assuming no spray opera t ion .  Wi th ope ra t i on  o f  one 
wetwe l l  spray subsystem, t k e  e f f e c t i v e  bypass leakage area 
was c a l c u l a t e d  t o  be 50 cm . 
The i n t e n t  o f  t h e  analyses i s  t o  demonstrate t h a t  t h e  
pressure reduc t i on  capac i t y  o f  t h e  RHR containment spray 
system ope ra t i ng  i n  t h e  wetwel l  spray mode i s  adequate t o  
ma in ta i n  t h e  p r imary  containment c o n d i t i o n s  w i t h i n  t h e  
design l i m i t .  

The RHR containment spray system s a t i s f i e s  C r i t e r i o n  3 o f  
t h e  NRC Pol i c y  Statement. 

LC0 I n  t h e  event  o f  a LOCA, a minimum o f  one RHR containment 
spray subsystem i s  r equ i red  t o  m i t i g a t e  p o t e n t i a l  bypass 
leakage paths and ma in ta in  t h e  p r imary  containment peak 
pressure below t h e  design l i m i t s  (Ref.  1) .  To ensure t h a t  
these requi rements a re  met, two RHR containment spray 
subsystems must be OPERABLE w i t h  power f rom two s a f e t y  
r e 1  ated independent power suppl i e s .  Therefore,  i n  t h e  event  
o f  an acc ident ,  a t  l e a s t  one subsystem i s  OPERABLE, assuming 
t h e  wors t  case s i n g l e  a c t i v e  f a i l u r e .  An RHR containment 
spray subsystem i s  OPERABLE when t h e  pump, t h e  heat  
exchanger, and associated p ip i ng ,  va lves,  ins t rumenta t ion ,  
and c o n t r o l s  f o r  bo th  wetwel l  and d r y w e l l  spray modes a r e  
OPERABLE. 

APPL .ICABILITY I n  MODES 1, 2, and 3 ,  a LOCA cou ld  cause heatup and 
p r e s s u r i z a t i o n  o f  t h e  p r imary  containment. I n  MODES 4 
and 5,  t h e  p r o b a b i l i t y  and consequences o f  these  events a re  
reduced due t o  t h e  pressure and temperature l i m i t a t i o n s  i n  

(cont inued)  
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APPLICABILITY 
(cont inued)  these MODES. Therefore,  ma in ta i n i ng  t h e  RHR containment 

spray subsystems OPERABLE i s  n o t  r e q u i r e d  i n  MODE 4 o r  5. 

ACTIONS !u 
With one RHR containment spray subsystem inoperable,  t h e  
ACIWA mode o f  RHR(C) us ing  t h e  F i r e  P r o t e c t i o n  System (FPS) 
can be used t o  i n j e c t  water  i n t o  t h e  d r y w e l l  o r  wetwe l l  
spray spargers. The ACIWA i s  v e r i f i e d  t o  be f u n c t i o n a l  by 
s t r o k i n g  one complete c y c l e  o f  each o f  t h e  two manual va lves  
i n  t h e  FPS connect ion t o  RHR(C) i n j e c t i o n  l i n e ,  by v e r i f y i n g  
t h a t  t h e  FPS header pressure i s  mainta ined,  and by s t r o k i n g  
one complete c y c l e  o f  t h e  RHR(C) subsystem i n j e c t i o n  va lve .  
The f u n c t i o n a l i t y  o f  ACIWA r e q u i r e d  here  i s  n o t  as 
r e s t r i c t i v e  as t h a t  r e q u i r e d  f o r  LC0 3.5 .1  Required Ac t i on  
8.2 where t h e  concern i s  s t a t i o n  b lackout .  

I f  t h e  ACIWA i s  v e r i f i e d  t o  be f u n c t i o n a l ,  i t  compensates 
f o r  t h e  i n o p e r a b i l i t y  o f  one RHR containment spray subsystem 
and r e s t o r e s  t h e  redundant c a p a b i l i t y  f o r  p r imary  
containment bypass leakage m i t i g a t i o n  f u n c t i o n .  Dur ing  t h e  
t ime  p e r i o d  when one RHR containment spray subsystem i s  
inoperable,  t h e  remain ing OPERABLE RHR containment spray 
subsystem i s  adequate t o  per form t h e  p r imary  containment 
bypass leakage m i t i g a t i o n  f unc t i on .  However, t h e  o v e r a l l  
r e l i a b i l i t y  i s  reduced i f  ACIWA can n o t  be v e r i f i e d  t o  be 
f u n c t i o n a l  d u r i n g  t h i s  t ime  per iod ,  and t h e r e f o r e  t h e  
Completion Time i s  r e s t r i c t e d  t o  7 days. I f  t h e  ACIWA i s  
v e r i f i e d  t o  be f u n c t i o n a l ,  a Complet ion Time o f  14 days i s  
chosen i n  l i g h t  o f  t h e  redundant containment spray 
c a p a b i l i t i e s  a f f o rded  by t h e  OPERABLE subsystem and ACIWA, 
and t h e  low p r o b a b i l i t y  o f  a smal l  break i n  t h e  r e a c t o r  
coo lan t  boundary occu r r i ng  d u r i n g  t h i s  pe r i od .  

Wi th bo th  RHR containment spray subsystems inoperable,  a t  
l e a s t  one subsystem must be r e s t o r e d  t o  OPERABLE s t a t u s  
w i t h i n  8 hours. I n  t h i s  Cond i t ion ,  t h e r e  i s  a s u b s t a n t i a l  
l o s s  o f  t h e  p r imary  containment bypass leakage m i t i g a t i o n  
f u n c t i o n .  The 8 hour Completion Time i s  based on t h i s  l o s s  
of f unc t i on  and i s  considered acceptable due t o  t h e  l ow  

(cont inued)  
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ACTIONS 
(cont inued)  p r o b a b i l i t y  o f  a  DBA and because a l t e r n a t i v e  methods t o  

remove heat  f rom pr imary  containment a r e  a v a i l a b l e .  

I f  t h e  inoperab le  RHR containment spray subsystem cannot be 
r e s t o r e d  t o  OPERABLE s t a t u s  w i t h i n  t h e  assoc ia ted  Complet ion 
Time, t h e  p l a n t  must be brought  t o  a  MODE i n  which t h e  LC0 
does n o t  apply.  To achieve t h i s  s t a tus ,  t h e  p l a n t  must be 
brought  t o  a t  l e a s t  MODE 3 w i t h i n  12 hours and t o  MODE 4 
w i t h i n  36 hours. The a l lowed Complet ion Times a r e  
reasonable, based on ope ra t i ng  experience, t o  reach t h e  
r e q u i r e d  p l a n t  c o n d i t i o n s  f rom f u l l  power c o n d i t i o n s  i n  an 
o r d e r l y  manner and w i t hou t  cha l l eng ing  p l a n t  systems. 

SURVEILLANCE SR 3 .6 .2 .4 .1  
REQUIREMENTS 

V e r i f y i n g  t h e  c o r r e c t  a l ignment  f o r  manual, power operated, 
and automat ic  va lves i n  t h e  RHR containment spray mode f l o w  
paths p rov ides  assurance t h a t  t h e  p roper  f l o w  paths w i l l  
e x i s t  f o r  system opera t ion .  Th i s  SR does n o t  app ly  t o  
va lves t h a t  a re  locked, sealed, o r  o therw ise  secured i n  
p o s i t i o n  s ince  these va lves were v e r i f i e d  t o  be i n  t h e  
c o r r e c t  p o s i t i o n  p r i o r  t o  l eak ing ,  sea l ing ,  o r  secur ing .  A  
va l ve  i s  a l s o  a l lowed t o  be i n  t h e  nonaccident  p o s i t i o n  
p rov ided  i t  can be a l i g n e d  t o  t h e  acc iden t  p o s i t i o n  w i t h i n  
t h e  t ime assumed i n  t h e  acc iden t  ana l ys i s .  Th i s  i s  
acceptable s ince  t h e  RHR suppression pool  c o o l i n g  mode i s  
manual ly i n i t i a t e d .  Th i s  SR does n o t  r e q u i r e  any t e s t i n g  o r  
va l ve  man ipu la t ion ;  r a t h e r ,  i t  i nvo l ves  v e r i f i c a t i o n  t h a t  
those va lves capable o f  be ing  m ispos i t i oned  a r e  i n  t h e  
c o r r e c t  p o s i t i o n .  Th i s  SR does n o t  app ly  t o  va lves  t h a t  
cannot be i n a d v e r t e n t l y  misa l igned,  such as check va lves .  

The Frequency o f  31 days i s  j u s t i f i e d  because t h e  va lves  a re  
operated under procedura l  c o n t r o l ,  improper va l ve  p o s i t i o n  
would a f f e c t  o n l y  a  s i n g l e  subsystem, t h e  p r o b a b i l i t y  o f  an 
event r e q u i r i n g  i n i t i a t i o n  o f  t h e  system i s  low, and t h e  
subsystem i s  a  manual ly i n i t i a t e d  system. Th i s  Frequency 
has been shown t o  be acceptable based on ope ra t i ng  
exper ience.  

(cont inued)  

ABWR TS B 3.6-59 Rev. 0. Design Control Document/Tier 2 



RHR Containment Spray 
B 3.6.2.4 

BASES (cont inued)  

SURVEILLANCE SR 3.6.2.4.2 
REQUIREMENTS 

(cont inued)  V e r i f y i g g  each associated RHR pump develops a f l o w  r a t e  
2 114 m / h  and l e s s  than  160 m / h  w h i l e  o p e r a t i n g  i n  t h e  
wetwe l l  spray mode w i t h  f l o w  through t h e  heat  exchanger 
(ope ra t i ng  i n  t h e  suppression pool  c o o l i n g  mode) ensures 
t h a t  pump performance has n o t  degraded d u r i n g  t h e  cyc le .  
Flow i s  a normal t e s t  o f  c e n t r i f u g a l  pump performance 
r e q u i r e d  by Sec t ion  X I  o f  t h e  ASME Code (Ref.  2 ) .  Th i s  t e s t  
con f i rms one p o i n t  on t h e  pump design curve  and i s  
i n d i c a t i v e  o f  o v e r a l l  performance. Such i n s e r v i c e  
i nspec t i ons  con f i rm  component OPERABILITY, t r e n d  
performance, and d e t e c t  i n c i p i e n t  f a i l u r e s  by i n d i c a t i n g  
abnormal performance. I n  add i t i on ,  v e r i f y i n g  t h a t  t h e  
wetwe l l  spray f l o w  ensures t h a t  t h e  assumptions f o r  minimum 
f l o w  f o r  bypass leakage m i t i g a t i o n  and t h e  maximum f l o w  f o r  
wetwel l  negat ive  pressure eva lua t i on  i n  t h e  Reference 1 
analyses remain v a l i d .  The Frequency o f  t h i s  SR i s  92 days. 

REFERENCES 1. DCD T i e r  2, Sec t ion  6.2.1.1.5. 

2. ASME, B o i l e r  and Pressure Vessel Code, Sec t ion  X I .  
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B 3.6 CONTAINMENT SYSTEMS 

B 3.6.3.1 Primary Containment Hydrogen Recombiners 

BASES - - 
BACKGROUND The pr imary  containment hydrogen recombiner e l i m i n a t e s  t h e  

p o t e n t i a l  breach o f  p r imary  containment due t o  a hydrogen- 
oxygen r e a c t i o n  and i s  p a r t  o f  combust ib le  gas c o n t r o l  
r e q u i r e d  by 10 CFR 50.44, "Standards f o r  Combustible Gas 
Cont ro l  Systems i n  L igh t -Water -coo led  Reactors" (Ref. l), 
and GDC 41, "Containment Atmosphere Cleanup" (Ref. 2 ) .  The 
pr imary  containment hydrogen recombiner i s  r e q u i r e d  t o  
reduce t h e  hydrogen concen t ra t i on  i n  t h e  p r ima ry  containment 
f o l l o w i n g  a l o s s  o f  coo lan t  acc iden t  (LOCA). The pr imary  
containment hydrogen recombiner accompl i shes  t h i s  by 
recombining hydrogen and oxygen t o  fo rm water  vapor. The 
water  vapor i s  r e tu rned  t o  t h e  p r imary  containment, thus  
e l  i m i n a t  i n g  any d ischarge t o  t h e  environment . The pr imary  
containment hydrogen recombiner i s  manual ly  i n i t i a t e d ,  s i nce  
f l a m m a b i l i t y  l i m i t s  would no t  be reached u n t i l  severa l  hours 
a f t e r  a Design Bas is  Accident  (DBA). 

The pr imary  containment hydrogen recombiner f u n c t i o n s  t o  
ma in ta i n  t h e  hydrogen gas concen t ra t i on  w i t h i n  t h e  
containment a t  o r  below t h e  f l a m m a b i l i t y  l i m i t  o f  4.0 volume 
percent  (v/o) f o l l o w i n g  a pos tu la ted  LOCA. I t  i s  f u l l y  
redundant and cons i s t s  o f  two 100% c a p a c i t y  subsystems. 
Each pr imary  containment hydrogen recombiner c o n s i s t s  o f  an 
enclosed blower assembly, hea ter  sec t ion ,  r e a c t i o n  chamber, 
d i r e c t  con tac t  water  spray gas coo le r ,  water  separator ,  and 
associated p ip i ng ,  va lves,  and inst ruments.  

The pr imary  containment hydrogen recombiner wi 11 be manual ly 
i n i t i a t e d  f rom t h e  main c o n t r o l  room when t h e  hydrogen gas 
concen t ra t i on  i n  t h e  p r imary  containment reaches 
approx imate ly  1 v/o. When t h e  p r imary  containment i s  
i n e r t e d  (oxygen concen t ra t i on  < 3.5 v/o), t h e  p r imary  
containment hydrogen recombiner w i l l  on1 y f u n c t i o n  u n t i l  t h e  
oxygen i s  used up (2.0 v/o hydrogen combines w i t h  1.0 v/o 
oxygen). Two recombiners a re  p rov ided  t o  meet t h e  
requi rement  f o r  redundancy and independence. Each 
recombiner i s  powered f rom a separate Engineered Sa fe t y  
Feature bus and i s  p rov ided  w i t h  separate power panel and 
c o n t r o l  panel .  

(cont inued)  
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BACKGROUND The process gas c i r c u l a t i n g  through t h e  heater ,  t h e  r e a c t i o n  
(cont inued)  chambfr, and t h e  c o o l e r  i s  a u t o m a t i c a l l y  r egu la ted  t o  

255 m / h  by t h e  use o f  an o r i f i c e  p l a t e  i n - s t a l l e d  i n  t h e  
coo le r .  The process gas i s  heated t o  718'C. The hydrogen and 
oxygen gases a re  recombined i n t o  water  vapor, which i s  then  
condensed i n  t h e  water  spray gas c o o l e r  by t h e  assoc ia ted  
r e s i d u a l  heat removal subsystem and d ischarged w i t h  some o f  
t h e  e f f l u e n t  process gas t o  t h e  wetwe l l .  The m a j o r i t y  o f  
t h e  cooled, e f f l u e n t  process gas i s  mixed w i t h  t h e  incoming 
process gas t o  d i l u t e  t h e  incoming gas p r i o r  t o  t h e  m i x t u r e  
e n t e r i n g  t h e  heater  sec t i on .  

APPLICABLE The pr imary  containment hydrogen recombiner p rov ides  t h e  
SAFETY ANALYSES c a p a b i l i t y  o f  c o n t r o l l i n g  t h e  b u l k  hydrogen concen t ra t i on  i n  

p r imary  containment t o  l e s s  than  t h e  lower flammable 
concen t ra t i on  o f  4.0 v/o f o l l o w i n g  a DBA. Th i s  c o n t r o l  
would prevent  a p r imary  containment wide hydrogen burn, thus  
ensur ing  t h a t  pressure and temperature c o n d i t i o n s  assumed i n  
t h e  ana l ys i s  are n o t  exceeded. The l i m i t i n g  DBA r e l a t i v e  t o  
hydrogen genera t ion  i s  a LOCA. 

Hydrogen may accumulate i n  p r imary  containment f o l l o w i n g  a 
LOCA as a r e s u l t  o f :  

a. A metal steam r e a c t i o n  between t h e  z i rcon ium f u e l  r o d  
c l add ing  and t h e  r e a c t o r  coo lan t ;  o r  

b. R a d i o l y t i c  decomposit ion o f  water  i n  t h e  Reactor 
Coolant System. 

To eva lua te  t h e  p o t e n t i a l  f o r  hydrogen accumulat ion i n  
p r imary  containment f o l l o w i n g  a LOCA, t h e  hydrogen 
genera t ion  i s  c a l c u l a t e d  as a f u n c t i o n  o f  t ime  f o l l o w i n g  t h e  
i n i t i a t i o n  o f  t h e  acc ident .  Assumptions recommended by 
Reference 3 are  used t o  maximize t h e  amount o f  hydrogen 
ca l cu la ted .  

The c a l c u l a t i o n  con f i rms t h a t  when t h e  m i t i g a t i n g  systems 
are  ac tua ted  i n  accordance w i t h  emergency procedures, t h e  
peak hydrogen concen t ra t i on  i n  t h e  p r imary  containment i s  
4.0 v/o (Ref. 4 ) .  

The pr imary  containment hydrogen recombiners s a t i s f y  
C r i t e r i o n  3 o f  t h e  NRC P o l i c y  Statement. 

(cont inued)  
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LC0 Two pr imary  containment hydrogen recombiners must be 
OPERABLE. Th i s  ensures ope ra t i on  o f  a t  l e a s t  one p r ima ry  
containment hydrogen recombiner subsystem i n  t h e  even t  o f  a 
wors t  case s i n g l e  a c t i v e  f a i l u r e .  

Operat ion w i t h  a t  l e a s t  one p r imary  containment hydrogen 
recombiner subsystem ensures t h a t  t h e  pos t  LOCA hydrogen 
concen t ra t i on  can be prevented f rom exceeding t h e  
f l a m m a b i l i t y  l i m i t .  

APPLICABILITY I n  MODES 1 and 2, t h e  two p r imary  containment hydrogen 
recombiners a re  r equ i r ed  t o  c o n t r o l  t h e  hydrogen 
concen t ra t i on  w i t h i n  p r imary  containment below i t s  
f l a m m a b i l i t y  l i m i t  o f  4.0 v/o f o l l o w i n g  a LOCA, assuming a 
wors t  case s i n g l e  f a i l u r e .  

I n  MODE 3, bo th  t h e  hydrogen p roduc t i on  r a t e  and t h e  t o t a l  
hydrogen produced a f t e r  a LOCA would be l e s s  than  t h a t  
c a l c u l a t e d  f o r  t h e  DBA LOCA. Also, because o f  t h e  l i m i t e d  
t ime  i n  t h i s  MODE, t h e  p r o b a b i l i t y  o f  an acc iden t  r e q u i r i n g  
t h e  p r imary  containment hydrogen recombiner i s  low.  
Therefore,  t h e  p r imary  containment hydrogen recombi ne r  i s  
n o t  r equ i r ed  i n  MODE 3. 

I n  MODES 4 and 5, t h e  p r o b a b i l i t y  and consequences o f  a LOCA 
a re  low due t o  t h e  pressure and temperature l i m i t a t i o n s  i n  
these MODES. Therefore,  t h e  p r imary  containment hydrogen 
recombiner i s  n o t  r equ i r ed  i n  these MODES. 

ACTIONS !Ll 

With one p r imary  containment hydrogen recombiner inoperable,  
t h e  inoperab le  recombiner must be r e s t o r e d  t o  OPERABLE 
s t a t u s  w i t h i n  30 days. I n  t h i s  Cond i t ion ,  t h e  remain ing  
OPERABLE recombiner i s  adequate t o  per fo rm t h e  hydrogen 
c o n t r o l  f unc t i on .  However, t h e  o v e r a l l  r e l i a b i l i t y  i s  
reduced because a s i n g l e  f a i  1 u r e  i n  t h e  OPERABLE recombi ne r  
cou ld  r e s u l t  i n  reduced hydrogen c o n t r o l  c a p a b i l i t y .  The 
30 day Complet ion Time i s  based on t h e  low p r o b a b i l i t y  o f  
t h e  occurrence o f  a LOCA t h a t  would generate hydrogen i n  
amounts capable o f  exceeding t h e  f l a m m a b i l i t y  l i m i t ,  t h e  
amount o f  t ime a v a i l a b l e  a f t e r  t h e  event  f o r  ope ra to r  a c t i o n  

(cont inued)  
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ACTIONS (cont inued)  
(cont inued)  

t o  p revent  exceeding t h i s  l i m i t ,  and t h e  low p r o b a b i l i t y  o f  
f a i l u r e  o f  t h e  OPERABLE pr imary  containment hydrogen 
recombiner. 

Required Ac t i on  A. l  has been mod i f i ed  by a Note i n d i c a t i n g  
t h a t  t h e  p r o v i s i o n s  o f  LC0 3.0.4 a re  n o t  app l i cab le .  As a 
r e s u l t ,  a MODE change i s  a l lowed when one recombiner i s  
inoperab le .  Th is  al lowance i s  p rov ided  because o f  t h e  low 
p r o b a b i l i t y  o f  t h e  occurrence o f  a LOCA t h a t  would generate 
hydrogen i n  amounts capable o f  exceeding t h e  f l a m n a b i l i t y  
l i m i t ,  t h e  l ow  p r o b a b i l i t y  o f  t h e  f a i l u r e  o f  t h e  OPERABLE 
subsystem, and t h e  amount o f  t ime a v a i l a b l e  a f t e r  a 
pos tu la ted  LOCA f o r  opera to r  a c t i o n  t o  p revent  exceeding t h e  
f l a m m a b i l i t y  l i m i t .  

8.1 and 0.2 

Wi th two pr imary  containment hydrogen recombiners 
inoperable,  t h e  a b i l i t y  t o  per fo rm t h e  hydrogen c o n t r o l  
f u n c t i o n  v i a  a l t e r n a t e  c a p a b i l i t i e s  must be v e r i f i e d  by 
a d m i n i s t r a t i v e  means w i t h i n  1 hour. The a1 t e r n a t e  hydrogen 
c o n t r o l  capab i l  i t i e s  a re  p rov ided  by  t h e  atmospheric c o n t r o l  
system (ACS). The 1 hour Completion Time a l l ows  a 
reasonable p e r i o d  o f  t ime  t o  v e r i f y  t h a t  a l o s s  o f  hydrogen 
c o n t r o l  f u n c t i o n  does n o t  e x i s t .  Both t h e  i n i t i a l  
v e r i f i c a t i o n  and a1 1 subsequent v e r i f i c a t i o n s  may be 
performed as an a d m i n i s t r a t i v e  check by examining l o g s  o r  
o t h e r  i n f o r m a t i o n  t o  determine t h e  a v a i l a b i l i t y  o f  t h e  
a l t e r n a t e  hydrogen c o n t r o l  system. I t  does n o t  mean t o  
per fo rm t h e  Su rve i l l ances  needed t o  demonstrate OPERABILITY 
o f  t h e  a l t e r n a t e  hydrogen c o n t r o l  system. I f  t h e  a b i l i t y  t o  
per form t h e  hydrogen c o n t r o l  f u n c t i o n  i s  mainta ined,  
con t inued ope ra t i on  i s  pe rm i t t ed  w i t h  two hydrogen 
recombiners inoperab le  f o r  up t o  7 days. Seven days i s  a 
reasonable t ime t o  a l l o w  two hydrogen recombiners t o  be 
inoperab le  because t h e  hydrogen c o n t r o l  f u n c t i o n  i s  
ma in ta ined  and because o f  t h e  l ow  p r o b a b i l i t y  o f  t h e  
occurrence o f  a LOCA t h a t  would generate hydrogen i n  t h e  
amounts capable o f  exceeding t h e  f l a m m a b i l i t y  1 i m i t .  

(cont inued)  

ABWR TS B 3.6-64 Rev. 0. Design Control DocumntITier  2 



Primary Containment Hydrogen Recombiners 
B 3.6.3.1 

BASES 

ACTIONS c ~ l  
(cont inued)  

I f  any Required Ac t i on  and assoc ia ted  Complet ion Time cannot 
be met, t h e  p l a n t  must be brought  t o  a MODE i n  which t h e  LC0 
does n o t  apply .  To achieve t h i s  s ta tus ,  t h e  p l a n t  must be 
brought  t o  a t  l e a s t  MODE 3 w i t h i n  12 hours. The a l lowed 
Completion Time o f  12 hours i s  reasonable, based on 
ope ra t i ng  experience, t o  reach MODE 3 f rom f u l l  power 
c o n d i t i o n s  i n  an o r d e r l y  manner and w i t h o u t  cha l l eng ing  
p l a n t  systems. 

SURVEILLANCE SR 3.6.3.1.1 and SR 3.6.3.1.Z 
REOUIREMENTS 

Performance o f  a system f u n c t i o n a l  t e s t  f o r  each p r ima ry  
containment hydrogen recombiner ensures t h a t  t h e  recombiners 
a r e  OPERABLE and can a t t a i n  and s u s t a i n  t h e  temperature 
necessary f o r  hydrogen recombinat ion.  In p a r t i c u l a r ,  SR 
3.6.3.1.1 v e r i f i e s ,  every 6 months, t h a t  t h e  minimum heater  
sheath temperature increases t o  [316'C] i n  
< [1.5 hours]  and t h a t  i t  i s  ma in ta ined  > [316'C] f o r  
> [2]  hours t h e r e a f t e r  t o  check t h e  a b i l i t y  o f  t h e  
recombiner t o  f u n c t i o n  p r o p e r l y  (and t o  make sure t h a t  
s i g n i f i c a n t  hea ter  elements a re  n o t  burned o u t ) .  
A d d i t i o n a l l y ,  SR 3.6.3.1.2 v e r i f i e s ,  every  18 months, t h a t  
t h e  r e a c t i o n  chamber temperature increases t o  t [ 62 l0C ]  i n  
[2 ]  hours and t h a t  i t  i s  mainta ined > [636'C] and < [662'C] 
f o r  t [ 2 ]  hours. 

Operat ing experience has shown t h a t  these components u s u a l l y  
pass t h e  Su rve i l l ance  when performed a t  t h e  6 and 18 month 
Frequencies, r e s p e c t i v e l y .  Therefore,  these Frequencies 
were concluded t o  be acceptable f rom a r e 1  i a b i l  i ty 
s tandpo in t .  

Th is  SR ensures t h e r e  a re  no phys i ca l  problems t h a t  cou ld  
a f f e c t  recombiner opera t ion .  Since t h e  recombiners a re  
mechan ica l l y  passive, except f o r  t h e  blower assemblies, 
they  a re  sub jec t  t o  o n l y  minimal mechanical f a i l u r e .  The 
o n l y  c r e d i b l e  f a i l u r e s  i n v o l v e  l o s s  o f  power o r  b lower 
f unc t i on ,  blockage o f  t h e  i n t e r n a l  f l o w  path, m i s s i l e  
impact, e t c .  A v i s u a l  i n s p e c t i o n  i s  s u f f i c i e n t  t o  determine 

(cont inued)  
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SURVEILLANCE SR 3.6.3.1.3 (cont inued)  
REQUIREMENTS 

(con t inued)  abnormal cond i t i ons  t h a t  cou ld  cause such f a i l u r e s .  
Operat ing experience has shown t h a t  these components u s u a l l y  
pass t h e  Su rve i l l ance  when performed a t  t h e  18 month 
Frequency. Therefore, t h e  Frequency was concluded t o  be 
acceptable f rom a re1  i a b i l  i t y  s tandpo in t .  

Th is  SR requ i res  performance o f  a r e s i s t a n c e  t o  ground t e s t  
o f  each heater  phase t o  make sure t h a t  t he re  a re  no 
de tec tab le  grounds i n  any heater  phase. Th i s  i s  
accomplished by v e r i f y i n g  t h a t  t h e  res i s tance  t o  ground f o r  
any heater  phase i s  > [10,000] ohms. 

Operat ing experience has shown t h a t  these components u s u a l l y  
pass t h e  Su rve i l l ance  when performed a t  t h e  18 month 
Frequency. Therefore, t h e  Frequency was concluded t o  be 
acceptable from a r e l i a b i l i t y  s tandpoint .  

REFERENCES 1. 10 CFR 50.44. 

2. 10 CFR 50, Appendix A, GDC 41. 

3 .  Regulatory Guide 1.7, Rev is ion  1. 

4. DCD T i e r  2, Sec t ion  6.2.5. 
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B 3.6 CONTAINMENT SYSTEMS 

El 3.6.3.2 Primary Containment Oxygen Concentrat ion 

BASES - 
BACKGROUND A l l  nuc lea r  r e a c t o r s  must be designed t o  w i t hs tand  events 

t h a t  generate hydrogen e i t h e r  due t o  t h e  z i r con ium meta l  
water  r e a c t i o n  i n  t h e  core o r  due t o  r a d i o l y s i s .  

The pr imary  method t o  c o n t r o l  combust ib le  gases i s  t o  i n e r t  
t h e  p r imary  containment. Wi th  t h e  p r imary  containment 
i n e r t ,  t h a t  i s ,  oxygen concen t ra t i on  < 3.5 volume percent  
(v/o), a combust ib le  m i x t u r e  cannot be p resent  i n  t h e  
p r imary  containment f o r  any hydrogen concent ra t ion .  The 
c a p a b i l i t y  t o  i n e r t  t h e  p r imary  containment and m a i n t a i n  
oxygen < 3.5 v/o works t oge the r  w i t h  t h e  hydrogen 
recombiners (LC0 3.6.3.1, "Pr imary Containment Hydrogen 
Recombiners") t o  p rov ide  redundant and d i v e r s e  methods t o  
m i t i g a t e  events t h a t  produce hydrogen. For  example, an 
event  t h a t  r a p i d l y  generates hydrogen f rom z i r con ium metal 
water  r e a c t i o n  w i l l  r e s u l t  i n  excessive hydrogen i n  p r imary  
containment, b u t  oxygen concen t ra t i on  w i l l  remain < 3.5 v/o 
and no combustion can occur. Long te rm gene ra t i on  o f  bo th  
hydrogen and oxygen f rom r a d i o l y t i c  decomposit ion o f  water  
may e v e n t u a l l y  r e s u l t  i n  a combust ib le  m i x t u r e  i n  p r imary  
containment, except t h a t  t h e  hydrogen recombiners remove 
hydrogen and oxygen gases f a s t e r  than  they  can be produced 
f rom r a d i o l y s i s  and again no combustion can occur. Th i s  LC0 
ensures t h a t  oxygen concen t ra t i on  does n o t  exceed 3.5 v/o 
d u r i n g  ope ra t i on  i n  t h e  a p p l i c a b l e  cond i t i ons .  

APPLICABLE 
SAFETY ANALYSES 

The Reference 1 c a l c u l a t i o n s  assume t h a t  t h e  p r ima ry  
containment i s  i n e r t e d  when a Design Basis  Accident  l o s s  o f  
coo lan t  acc iden t  occurs. Thus, t h e  hydrogen assumed t o  be 
re leased t o  t h e  p r imary  containment as a r e s u l t  o f  meta l  
water  r e a c t i o n  i n  t h e  r e a c t o r  core  w i l l  n o t  produce 
combust ib le  gas mix tu res  i n  t h e  p r imary  containment. 
Oxygen, which i s  subsequently generated by r a d i o l y t i c  
decomposit ion o f  water,  i s  recombined by t h e  hydrogen 
recombiners (LC0 3.6.3.1) more r a p i d l y  than  i t  i s  produced. 

Primary containment oxygen concen t ra t i on  s a t i s f i e s  C r i t e r i o n  
2 o f  t h e  NRC P o l i c y  Statement. 

(cont inued)  
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The pr imary  containment oxygen concen t ra t i on  i s  mainta ined 
< 3 . 5  v/o t o  ensure t h a t  an event t h a t  produces any amount 
o f  hydrogen does n o t  r e s u l t  i n  a combust ib le  m i x t u r e  i n s i d e  
pr imary containment. 

APPLICABILITY The pr imary  containment oxygen concent ra t ion  must be w i t h i n  
t h e  s p e c i f i e d  l i m i t  when pr imary  containment i s  i ne r t ed ,  
except as a l lowed by t he  r e l a x a t i o n s  du r i ng  s t a r t u p  and 
shutdown addressed below. The pr imary  containment must be 
i n e r t  i n  MODE 1, s ince  t h i s  i s  t h e  c o n d i t i o n  w i t h  t h e  
h ighes t  p r o b a b i l i t y  o f  an event t h a t  cou ld  produce hydrogen. 

I n e r t i n g  t he  pr imary containment i s  an ope ra t i ona l  problem 
because i t  prevents containment access w i t h o u t  an 
appropr ia te  b rea th ing  apparatus. Therefore, t h e  p r imary  
containment i s  i n e r t e d  as l a t e  as poss ib l e  i n  t h e  p l a n t  
s t a r t u p  and de - i ne r ted  as soon as poss ib l e  i n  t h e  p l a n t  
shutdown. As l ong  as r e a c t o r  power i s  < 15% RTP, t h e  
p o t e n t i a l  f o r  an event t h a t  generates s i g n i f i c a n t  hydrogen 
i s  low and t he  p r imary  containment need n o t  be i n e r t .  
Furthermore, t he  p r o b a b i l i t y  o f  an event t h a t  generates 
hydrogen occu r r i ng  w i t h i n  t he  f i r s t  24 hours o f  a s ta r t up ,  
o r  w i t h i n  t h e  l a s t  24 hours be fo re  a shutdown, i s  low enough 
t h a t  these "windows," when t h e  p r imary  containment i s  n o t  
i ne r t ed ,  are a l s o  j u s t i f i e d .  The 24 hour t ime  p e r i o d  i s  a 
reasonable amount o f  t ime t o  a l l o w  p l a n t  personnel t o  
per form i n e r t i n g  o r  d e - i n e r t i n g .  

ACTIONS Lu 

I f  oxygen concen t ra t i on  i s  L 3 .5  v/o a t  any t ime  w h i l e  
ope ra t i ng  i n  MODE 1, w i t h  t he  except ion  o f  t he  r e l a x a t i o n s  
a l lowed du r i ng  s t a r t u p  and shutdown, oxygen concen t ra t i on  
must be res to red  t o  < 3.5 v/o w i t h i n  24 hours. The 24 hour 
Completion Time i s  a l lowed when oxygen concen t ra t i on  i s  
L 3 .5  v/o because o f  t he  a v a i l a b i l i t y  o f  o the r  hydrogen 
m i  t i g a t i n g  systems (e.g., hydrogen recombiners) and t h e  low 
p r o b a b i l i t y  o f  an event t h a t  would generate s i g n i f i c a n t  
amounts o f  hydrogen occu r r i ng  du r i ng  t h i s  pe r i od .  

(cont inued)  
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(cont inued)  

u 
I f  oxygen concent ra t ion  cannot be r e s t o r e d  t o  w i t h i n  l i m i t s  
w i t h i n  t h e  r e q u i r e d  Completion Time, t h e  p l a n t  must be 
brought  t o  a MODE i n  which t h e  LC0 does n o t  apply .  To 
achieve t h i s  s ta tus ,  power must be reduced t o  5 15% RPT 
w i t h i n  8 hours. The 8 hour Completion Time i s  reasonable, 
based on ope ra t i ng  experience, t o  reduce r e a c t o r  power f rom 
f u l l  power cond i t i ons  i n  an o r d e r l y  manner and w i t h o u t  
cha l l eng ing  p l a n t  systems. 

SURVEILLANCE SR 3 .6 .3 .2 .1  
REQUIREMENTS 

The pr imary  containment must be determined t o  be i n e r t  by 
v e r i f y i n g  t h a t  oxygen concen t ra t i on  i s  < 3.5  v/o. The 7 day 
Frequency i s  based on t h e  slow r a t e  a t  which oxygen 
concen t ra t i on  can change and on o the r  i n d i c a t i o n s  o f  
abnormal cond i t i ons  (which would l e a d  t o  more f requent  
checking by opera to rs  i n  accordance w i t h  p l a n t  procedures).  
Also, t h i s  Frequency has been shown t o  be acceptable through 
ope ra t i ng  experience. 

REFERENCES 1. DCD T i e r  2, Sect ion  6 .2 .5 .  
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B 3.6.4.1 Secondary Containment 

BASES 

BACKGROUND The f u n c t i o n  o f  t h e  secondary containment i s  t o  con ta in ,  
d i l u t e ,  and h o l d  up f i s s i o n  products t h a t  may l e a k  f rom 
pr imary  containment f o l l o w i n g  a Design Bas is  Acc iden t  (DBA). 
I n  con junc t i on  w i t h  ope ra t i on  o f  t h e  Standby Gas Treatment 
(SGT) System and c l o s u r e  o f  c e r t a i n  va lves  whose l i n e s  
pene t ra te  t h e  secondary containment, t h e  secondary 
containment i s  designed t o  reduce t h e  a c t i v i t y  l e v e l  o f  t h e  
f i s s i o n  products p r i o r  t o  r e l ease  t o  t h e  environment and t o  
i s o l a t e  and con ta in  f i s s i o n  products t h a t  a r e  re leased 
d u r i n g  c e r t a i n  opera t ions  t h a t  t ake  p lace  i n s i d e  p r ima ry  
containment, when pr imary  containment i s  n o t  r e q u i r e d  t o  be 
OPERABLE, o r  t h a t  take  p lace  ou t s i de  p r imary  containment. 

The secondary containment i s  a s t r u c t u r e  t h a t  comple te ly  
encloses t h e  p r imary  containment and those components t h a t  
may be pos tu la ted  t o  con ta in  p r imary  system f l u i d .  Th is  
s t r u c t u r e  forms a c o n t r o l  volume t h a t  serves t o  h o l d  up and 
d i l u t e  t h e  f i s s i o n  products.  I t  i s  p o s s i b l e  f o r  t h e  
pressure i n  t h e  c o n t r o l  volume t o  r i s e  r e l a t i v e  t o  t h e  
environmental pressure (e.g., due t o  pump and motor heat  
l o a d  add i t i ons ) .  To p revent  ground l e v e l  e x f i l  t r a t i o n  w h i l e  
a l l o w i n g  t h e  secondary containment t o  be designed as a 
convent ional  s t r u c t u r e ,  t h e  secondary containment r e q u i r e s  
suppor t  systems t o  ma in ta i n  t h e  c o n t r o l  volume pressure a t  
l e s s  than  t h e  ex te rna l  pressure. Requirements f o r  these 
systems are  s p e c i f i e d  separa te ly  i n  LC0 3.6.4.2, "Secondary 
Containment I s o l a t i o n  Valves (SCIVs)," and LC0 3.6.4.3, 
"Standby Gas Treatment (SGT) System." 

APPLICABLE There a re  two p r i n c i p a l  acc idents f o r  which c r e d i t  i s  
SAFETY ANALYSES taken f o r  secondary containment OPERABILITY. These are  a 

l o s s  o f  coo lan t  acc iden t  (LOCA) (Ref.  1) and a f u e l  hand l i ng  
acc iden t  i n s i d e  secondary containment (Ref.  2 ) .  The 
secondary containment performs no a c t i v e  f u n c t i o n  i n  
response t o  each o f  these l i m i t i n g  events; however, i t s  l e a k  
t i g h t n e s s  i s  r e q u i r e d  t o  ensure t h a t  t h e  re l ease  o f  
r a d i o a c t i v e  m a t e r i a l s  f rom t h e  p r imary  containment i s  
r e s t r i c t e d  t o  those leakage paths and assoc ia ted  leakage 
r a t e s  assumed i n  t h e  acc iden t  ana l ys i s ,  and t h a t  f i s s i o n  

(cont inued)  
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BASES 

APPLICABLE produc ts  entrapped w i t h i n  t h e  secondary containment 
SAFETY ANALYSES s t r u c t u r e  w i l l  be t r e a t e d  by t h e  SGT System p r i o r  t o  

(cont inued)  d ischarge  t o  t h e  environment. 

Secondary containment s a t i s f i e s  C r i t e r i o n  3 o f  t h e  NRC 
Pol i c y  Statement. 

LC0 An OPERABLE secondary containment p rov ides  a c o n t r o l  volume 
i n t o  which f i s s i o n  p roduc ts  t h a t  bypass o r  l e a k  f rom pr imary  
containment, o r  a re  re leased f rom t h e  r e a c t o r  coo lan t  
pressure boundary components l o c a t e d  i n  secondary 
containment, can be d i l u t e d  and processed p r i o r  t o  r e l ease  
t o  t h e  environment. For t h e  secondary containment t o  be 
considered OPERABLE, i t  must have adequate l e a k  t i g h t n e s s  t o  
ensure t h a t  t h e  r e q u i r e d  vacuum can be e s t a b l i s h e d  and 
mainta ined.  

APPLICABILITY I n  MODES 1, 2, and 3, a LOCA cou ld  l e a d  t o  a f i s s i o n  p roduc t  
r e l ease  t o  p r imary  containment t h a t  l e a k s  t o  secondary 
containment. Therefore,  secondary containment OPERABILITY 
i s  r e q u i r e d  d u r i n g  t h e  same ope ra t i ng  c o n d i t i o n s  t h a t  
r e q u i r e  p r imary  containment OPERABILITY. 

I n  MODES 4 and 5, t h e  p r o b a b i l i t y  and consequences o f  t h e  
LOCA a re  reduced due t o  t h e  p ressure  and temperature 
l i m i t a t i o n s  i n  these MODES. Therefore,  m a i n t a i n i n g  
secondary containment OPERABLE i s  n o t  r e q u i r e d  i n  MODE 4 
o r  5 t o  ensure a c o n t r o l  volume, except  f o r  o t h e r  s i t u a t i o n s  
f o r  which s i g n i f i c a n t  re leases  o f  r a d i o a c t i v e  m a t e r i a l  can 
be pos tu la ted ,  such as d u r i n g  opera t ions  w i t h  a p o t e n t i a l  
f o r  d r a i n i n g  t h e  r e a c t o r  vessel (OPDRVs), d u r i n g  CORE 
ALTERATIONS, o r  d u r i n g  movement o f  i r r a d i a t e d  f u e l  
assemblies i n  t h e  p r imary  o r  secondary containment. 

ACTIONS !u 
I f  secondary containment i s  inoperable,  i t  must be r e s t o r e d  
t o  OPERABLE s t a t u s  w i t h i n  4 hours. The 4 hour  Complet ion 
Time prov ides  a p e r i o d  o f  t ime  t o  c o r r e c t  t h e  problem t h a t  
i s  commensurate w i t h  t h e  importance o f  m a i n t a i n i n g  secondary 

(cont inued)  
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BASES 

ACTIONS (cont inued) 
(cont inued) 

containment du r i ng  MODES 1, 2, and 3. Th is  t ime  p e r i o d  a l so  
ensures t h a t  t he  p r o b a b i l i t y  o f  an acc ident  ( r e q u i r i n g  
secondary containment OPERABILITY) occu r r i ng  d u r i n g  per iods  
where secondary containment i s  inoperab le  i s  minimal.  

8.1 and B.? 

I f  secondary containment cannot be r e s t o r e d  t o  OPERABLE 
s ta tus  w i t h i n  t h e  requ i red  Completion Time, t h e  p l a n t  must 
be brought t o  a MODE i n  which t h e  LC0 does n o t  apply. To 
achieve t h i s  s ta tus ,  t h e  p l a n t  must be brought  t o  a t  l e a s t  
MODE 3 w i t h i n  12 hours and t o  MODE 4 w i t h i n  36 hours. The 
a l lowed Completion Times are reasonable, based on ope ra t i ng  
experience, t o  reach t h e  requ i red  p l a n t  cond i t i ons  from f u l l  
power cond i t i ons  i n  an o r d e r l y  manner and w i thou t  
cha l l eng ing  p l a n t  systems. 

C.1.  C.2. and C.3 

Movement o f  i r r a d i a t e d  f u e l  assemblies i n  t h e  secondary 
containment, CORE ALTERATIONS, and OPDRVs can be pos tu la ted  
t o  cause f i s s i o n  product  re lease t o  t h e  secondary 
containment. I n  such cases, t he  secondary containment i s  
t h e  o n l y  b a r r i e r  t o  re lease o f  f i s s i o n  products t o  t h e  
environment. CORE ALTERATIONS and movement o f  i r r a d i a t e d  
f u e l  assemblies must be immediately suspended i f  t h e  
secondary containment i s  inoperable.  

Suspension o f  these a c t i v i t i e s  s h a l l  n o t  p rec lude complet ing 
an a c t i o n  t h a t  invo lves  moving a component t o  a sa fe  
p o s i t i o n .  Also, a c t i o n  must be immediately i n i t i a t e d  t o  
suspend OPDRVs t o  min imize t h e  p r o b a b i l i t y  o f  a vessel 
draindown and subsequent p o t e n t i a l  f o r  f i s s i o n  produc t  
re lease.  Act ions must cont inue u n t i l  OPDRVs a re  suspended. 

Required Ac t i on  C . l  has been mod i f i ed  by a Note s t a t i n g  t h a t  
LC0 3.0.3 i s  n o t  app l i cab le .  I f  moving i r r a d i a t e d  f u e l  
assemblies w h i l e  i n  MODE 4 o r  5, LC0 3.0.3 would n o t  spec i f y  
any ac t i on .  I f  moving i r r a d i a t e d  f u e l  assemblies w h i l e  i n  
MODE 1, 2, o r  3, t he  f u e l  movement i s  independent o f  r e a c t o r  
operat ions.  Therefore, i n  e i t h e r  case, i n a b i l i t y  t o  suspend 

(cont inued) 
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ACTIONS C . 1 .  C.2. and C.3 (cont inued)  
(cont inued)  

movement o f  i r r a d i a t e d  f u e l  assemblies would n o t  be a 
s u f f i c i e n t  reason t o  r e q u i r e  a r e a c t o r  shutdown. 

SURVEILLANCE SR 3 .6 .4 .1 .1  
REOUIREMENTS . 

Th is  SR ensures t h a t  t h e  secondary containment boundary i s  
s u f f i c i e n t l y  l e a k  t i g h t  t o  p rec lude  e x f i l t r a t i o n  under 
expected wind cond i t i ons .  The 24 hour  Frequency o f  t h i s  SR 
was developed based on ope ra t i ng  exper ience r e 1  a ted  t o  
secondary containment vacuum v a r i a t i o n s  d u r i n g  t h e  
a p p l i c a b l e  MODES and t h e  low p r o b a b i l i t y  o f  a DBA o c c u r r i n g  
between su rve i l l ances .  

Furthermore, t h e  24 hour Frequency i s  considered adequate i n  
view o f  o t h e r  i n d i c a t i o n s  a v a i l a b l e  i n  t h e  c o n t r o l  room, 
i n c l u d i n g  alarms, t o  a l e r t  t h e  ope ra to r  t o  an abnormal 
secondary containment vacuum c o n d i t i o n .  

SR 3.6.4.1.2 and SR 3 .6 .4 .1 .3  

V e r i f y i n g  t h a t  secondary containment equipment hatches and 
access doors are c losed  ensures t h a t  t h e  i n f i l t r a t i o n  o f  
ou t s i de  a i r  o f  such a magnitude as t o  p reven t  m a i n t a i n i n g  
t h e  d e s i r e d  negat i ve  pressure does n o t  occur.  V e r i f y i n g  
t h a t  a l l  such openings a re  c losed  p rov ides  adequate 
assurance t h a t  e x f i l t r a t i o n  f rom t h e  secondary containment 
w i l l  n o t  occur.  Ma in ta i n i ng  secondary containment 
OPERABILITY r e q u i r e s  v e r i f y i n g  each door  i n  t h e  access 
opening i s  c losed,  except when t h e  access opening i s  be ing  
used f o r  normal t r a n s i e n t  e n t r y  and e x i t  ( then, a t  l e a s t  one 
door  must remain c losed) .  The 31 day Frequency f o r  these 
SRs has been shown t o  be adequate, based on ope ra t i ng  
experience, and i s  considered adequate i n  view o f  t h e  o t h e r  
i n d i c a t i o n s  o f  door and ha tch  s t a t u s  t h a t  a re  a v a i l a b l e  t o  
t h e  opera to r .  

SR 3.6.4.1.4 and SR 3.6.4.1.5 

The SGT System exhausts t h e  secondary containment atmosphere 
t o  t h e  environment through app rop r i a te  t rea tment  equipment. 

(cont inued)  
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SURVEILLANCE SR 3.6.4.1.4 and SR 3.6.4.1.5 (cont inued)  
REQUIREMENTS 

(cont inued)  To ensure t h a t  a l l  f i s s i o n  p roduc ts  a re  t rea ted ,  SR 
3.6.4.1.4 v e r i f i e s  t h a t  t h e  SGT System w i l l  r a p i d l y  
e s t a b l i s h  and ma in ta in  a pressure i n  t h e  secondary 
containment t h a t  i s  l e s s  than  t h e  lowest  p o s t u l a t e d  pressure 
ex te rna l  t o  t h e  secondary containment boundary. Th i s  i s  
conf i rmed by demonstrat ing t h a t  one SGT subsystem w i l l  draw 
down t h e  secondary containment t o  2 6.4 nun o f  water  gauge 
vacuum i n  < 120 seconds. Th i s  cannot be accomplished i f  t h e  
secondary containment boundary i s  n o t  i n t a c t .  SR 3.6.4.1.5 
demonstrates t h a t  one SGT subsystem can ma in ta in  t 6.4 mm o f  
water  gauge vacuum f o r  1 hour a t  a f l o w  r a t e  < 6800 m3/h. 
The 1 hour t e s t  p e r i o d  a l lows secondary containment t o  be i n  
thermal e q u i l i b r i u m  a t  steady s t a t e  cond i t i ons .  Therefore, 
these two t e s t s  a re  used t o  ensure secondary containment 
boundary i n t e g r i t y .  Since these SRs are  secondary 
containment t es t s ,  they need n o t  be performed w i t h  each SGT 
subsystem. The SGT subsystems are t e s t e d  on a STAGGERED 
TEST BASIS, however, t o  ensure t h a t  i n  a d d i t i o n  t o  t h e  
requi rements o f  LC0 3.6.4.3, e i t h e r  SGT subsystem w i l l  
per form t h i s  t e s t .  The 18 month Frequency i s  based on t h e  
need t o  per form t h i s  Su rve i l l ance  under t h e  c o n d i t i o n s  t h a t  
apply  d u r i n g  a p l a n t  outage and t h e  p o t e n t i a l  f o r  an 
unplanned t r a n s i e n t  i f  t h e  Su rve i l l ance  were performed w i t h  
t h e  r e a c t o r  a t  power. Operat ing exper ience has shown these 
components u s u a l l y  pass t h e  S u r v e i l l a n c e  when performed a t  
t h e  18 month Frequency. Therefore, t h e  Frequency was 
concluded t o  be acceptable f rom a r e l i a b i l i t y  s tandpo in t .  

REFERENCES 1. DCD T i e r  2, Sec t ion  15.6.5. 

2. DCD T i e r  2. Sec t ion  15.7.4. 
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B 3.6 CONTAINMENT SYSTEMS 

B 3 . 6 . 4 . 2  Secondary Containment I s o l a t i o n  Valves (SCIVs) 

BASES 

BACKGROUND The f u n c t i o n  o f  t h e  SCIVs, i n  combinat ion w i t h  o t h e r  
acc iden t  mi t i g a t i o n  systems, i s  t o  1  i m i t  f i s s i o n  p roduc t  
r e l ease  d u r i n g  and f o l l o w i n g  pos tu la ted  Design Bas is  
Accidents (DBAs) (Ref.  1). Secondary containment i s o l a t i o n  
w i t h i n  t h e  t ime l i m i t s  s p e c i f i e d  f o r  those i s o l a t i o n  va lves  
designed t o  c l o s e  a u t o m a t i c a l l y  ensures t h a t  f i s s i o n  
p roduc ts  t h a t  l e a k  f rom pr imary  containment f o l l o w i n g  a  DBA, 
o r  t h a t  a re  re leased du r i ng  c e r t a i n  ope ra t i ons  when pr imary  
containment i s  n o t  r equ i red  t o  be OPERABLE, o r  t ake  p lace  
ou t s i de  p r imary  containment, a re  ma in ta ined  w i t h i n  
a p p l i c a b l e  1  i m i t s .  

The OPERABILITY requi rements f o r  SCIVs h e l p  ensure t h a t  
adequate secondary containment l e a k  t i g h t n e s s  i s  ma in ta ined  
d u r i n g  and a f t e r  an acc iden t  by m in im iz i ng  p o t e n t i a l  pa ths  
t o  t h e  environment. These i s o l a t i o n  devices c o n s i s t  o f  
e i t h e r  passive devices o r  a c t i v e  (automat ic)  devices.  
Manual va lves,  de -ac t i va ted  automat ic  va lves  secured i n  
t h e i r  c losed p o s i t i o n  ( i n c l u d i n g  check va lves  w i t h  f l o w  
through t h e  va l ve  secured), and b l i n d  f l anges  a r e  considered 
pass ive  devices.  

Automatic SCIVs c l o s e  on a  secondary containment i s o l a t i o n  
s i gna l  t o  p revent  leakage o f  un t rea ted  r a d i o a c t i v e  m a t e r i a l  
f rom secondary containment f o l l o w i n g  a  DBA o r  o t h e r  
acc iden ts .  

Other pene t ra t i ons  a re  i s o l a t e d  by t h e  use o f  va lves  i n  t h e  
c losed p o s i t i o n  o r  b l i n d  f langes.  

APPLICABLE The SCIVs must be OPERABLE t o  ensure t h a t  secondary 
SAFETY ANALYSES containment i s  a  l e a k  t i g h t  b a r r i e r  t o  f i s s i o n  p roduc t  

re leases .  The p r i n c i p a l  acc iden ts  f o r  which secondary 
containment l e a k  t i g h t n e s s  i s  r e q u i r e d  a re  a  l o s s  o f  coo lan t  
acc iden t  (Ref.  l ) ,  and a  f u e l  hand l i ng  acc iden t  i n s i d e  
secondary containment (Ref.  2 ) .  The secondary containment 
performs no a c t i v e  f u n c t i o n  i n  response t o  e i t h e r  o f  these 
l i m i t i n g  events, bu t  i t s  l e a k  t i g h t n e s s  i s  r e q u i r e d  t o  

(cont inued)  
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APPLICABLE ensure t h a t  leakage f rom t h e  p r imary  containment i s  
SAFETY ANALYSES processed by t h e  Standby Gas Treatment (SGT) System be fo re  

(cont inued)  be ing  re leased t o  t h e  environment. 

Ma in ta i n i ng  SCIVs OPERABLE w i t h  i s o l a t i o n  t imes  w i t h i n  
1 i m i t s  ensures t h a t  f i s s i o n  p roduc ts  w i l l  remain t rapped 
i n s i d e  secondary containment so t h a t  they  can be t r e a t e d  by 
t h e  SGT System p r i o r  t o  d ischarge t o  t h e  environment. 

SCIVs s a t i s f y  C r i t e r i o n  3 o f  t h e  NRC P o l i c y  Statement. 

LC0 SCIVs form a p a r t  o f  t h e  secondary containment boundary. The 
SCIV s a f e t y  f u n c t i o n  i s  r e l a t e d  t o  c o n t r o l  o f  o f f s i t e  
r a d i a t i o n  re leases  r e s u l t i n g  f rom DBAs. 

The automat ic  power operated i s o l a t i o n  va lves  a r e  considered 
OPERABLE when t h e i r  i s o l a t i o n  t imes  are  w i t h i n  l i m i t s  and 
t h e  va lves  ac tua te  on an automat ic  i s o l a t i o n  s i gna l .  The 
va lves  covered by t h i s  LCO, a long w i t h  t h e i r  assoc ia ted  
s t r o k e  t imes, are l i s t e d  i n  Reference 3. 

The normal ly  c losed i s o l a t i o n  va lves  o r  b l i n d  f langes  a re  
considered OPERABLE when manual va lves  a re  closed, automat ic  
va lves  a re  de -ac t i va ted  and secured i n  t h e i r  c losed 
p o s i t i o n ,  and b l i n d  f langes  a re  i n  p lace .  These pass ive  
i s o l a t i o n  valves o r  devices a re  l i s t e d  i n  Reference 3. 

APPLICABILITY I n  MODES 1, 2, and 3, a  DBA cou ld  l e a d  t o  a f i s s i o n  p roduc t  
r e l ease  t o  t h e  p r imary  containment t h a t  l eaks  t o  t h e  
secondary containment. Therefore,  t h e  OPERABILITY o f  SCIVs 
i s  r equ i red .  

I n  MODES 4 and 5, t h e  p r o b a b i l i t y  and consequences o f  these 
events are reduced due t o  pressure and temperature 
l i m i t a t i o n s  i n  these MODES. Therefore,  m a i n t a i n i n g  SCIVs 
OPERABLE i s  n o t  r e q u i r e d  i n  MODE 4 o r  5, except  f o r  o t h e r  
s i t u a t i o n s  under which s i g n i f i c a n t  r a d i o a c t i v e  re leases  can 
be pos tu la ted ,  such as d u r i n g  opera t ions  w i t h  a p o t e n t i a l  
f o r  d r a i n i n g  t h e  r e a c t o r  vessel (OPDRVs), d u r i n g  

(cont inued)  

ABWR TS B 3.6-76 Rev. 0. Design Control DocumntITier  2 



SCIVs 
B 3.6.4.2 

BASES 

APPLICABILITY CORE ALTERATIONS, o r  du r i ng  movement o f  i r r a d i a t e d  f u e l  
(cont inued)  assemblies i n  t h e  secondary containment.  Moving i r r a d i a t e d  

f u e l  assemblies i n  t h e  secondary containment may a l s o  occur  
i n  MODES 1, 2, and 3. 

ACTIONS The ACTIONS a re  mod i f i ed  by t h r e e  Notes. The f i r s t  Note 
a l l ows  pene t ra t i on  f l o w  paths t o  be u n i s o l a t e d  
i n t e r m i t t e n t l y  under a d m i n i s t r a t i v e  c o n t r o l s .  These 
c o n t r o l s  c o n s i s t  o f  s t a t i o n i n g  a  ded ica ted  opera to r ,  who i s  
i n  cont inuous communication w i t h  t h e  c o n t r o l  room, a t  t h e  
c o n t r o l s  o f  t h e  va lve.  I n  t h i s  way, t h e  p e n e t r a t i o n  can be 
r a p i d l y  i s o l a t e d  when a  need f o r  secondary containment 
i s o l a t i o n  i s  i nd i ca ted .  

The second Note p rov ides  c l a r i f i c a t i o n  t h a t  f o r  t h e  purpose 
o f  t h i s  LC0 separate Cond i t i on  e n t r y  i s  a l lowed f o r  each 
p e n e t r a t i o n  f l o w  path. 

The t h i r d  Note ensures app rop r i a te  remedia l  a c t i o n s  a re  
taken, i f  necessary, i f  t h e  a f f e c t e d  system(s) a re  rendered 
inoperab le  by an inoperab le  SCIV. 

A . l  and A . 2  

I n  t h e  event t h a t  t h e r e  are one o r  more p e n e t r a t i o n  f l o w  
paths w i t h  one SCIV inoperable,  t h e  a f f ec ted  p e n e t r a t i o n  
f l o w  pa th (s )  must be i s o l a t e d .  The method o f  i s o l a t i o n  must 
i nc l ude  t h e  use o f  a t  l e a s t  one i s o l a t i o n  b a r r i e r  t h a t  
cannot be adversely  a f f e c t e d  by a  s i n g l e  a c t i v e  f a i l u r e .  
I s o l a t i o n  b a r r i e r s  t h a t  meet t h i s  c r i t e r i o n  a re  a  c losed  and 
de -ac t i va ted  automat ic  SCIV, a  c losed  manual va lve,  and a  
b l i n d  f l ange .  For  pene t ra t i ons  i s o l a t e d  i n  accordance w i t h  
Required Ac t i on  A . l ,  t h e  va l ve  used t o  i s o l a t e  t h e  
pene t ra t i on  should be t h e  c l o s e s t  a v a i l a b l e  va l ve  t o  
secondary containment.  The Required A c t i o n  must be 
completed w i t h i n  t h e  8 hour Complet ion Time. The s p e c i f i e d  
t ime p e r i o d  i s  reasonable cons ide r i ng  t h e  t ime  r e q u i r e d  t o  
i s o l a t e  t h e  pene t ra t i on ,  and t h e  p r o b a b i l i t y  o f  a  DBA, which 
r e q u i r e s  t h e  SCIVs t o  c lose,  occu r r i ng  d u r i n g  t h i s  s h o r t  
t ime, i s  ve ry  low. 

For a f f e c t e d  pene t ra t i ons  t h a t  have been i s o l a t e d  i n  
accordance w i t h  Required Ac t i on  A. 1, t h e  a f f e c t e d  

(cont inued)  
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ACTIONS A. 1 and A.2 (cont inued)  
(cont inued)  

pene t ra t i on  must be v e r i f i e d  t o  be i s o l a t e d  on a p e r i o d i c  
bas is .  Th is  i s  necessary t o  ensure t h a t  secondary 
containment penet ra t ions  requ i red  t o  be i s o l a t e d  f o l l o w i n g  
an acc ident ,  bu t  no longer  capable o f  be ing au toma t i ca l l y  
i so la ted ,  w i l l  be i n  t h e  i s o l a t i o n  p o s i t i o n  should an event  
occur. The Completion Time o f  once per  31 days i s  
appropr ia te  because t he  valves a re  operated under 
a d m i n i s t r a t i v e  c o n t r o l s  and t h e  p r o b a b i l i t y  o f  t h e i r  
misal ignment i s  low. Th is  Required Ac t i on  does n o t  r e q u i r e  
any t e s t i n g  o r  va lve  manipulat ion.  Rather, i t  i nvo l ves  
v e r i f i c a t i o n  t h a t  t he  a f f e c t e d  pene t ra t i on  remains i s o l a t e d .  

Required Ac t i on  A.2 i s  mod i f i ed  by a Note t h a t  app l i es  t o  
va lves and b l i n d  f langes  l oca ted  i n  h i g h  r a d i a t i o n  areas and 
a l lows them t o  be v e r i f i e d  c losed by use o f  a d m i n i s t r a t i v e  
c o n t r o l s .  A l low ing  v e r i f i c a t i o n  by a d m i n i s t r a t i v e  c o n t r o l s  
i s  considered acceptable, s ince  access t o  these areas i s  
t y p i c a l l y  r e s t r i c t e d .  Therefore, t h e  p r o b a b i l i t y  o f  
misal ignment o f  these valves, once t hey  have been v e r i f i e d  
t o  be i n  t he  proper  p o s i t i o n ,  i s  low. 

Wi th two SCIVs i n  one o r  more pene t ra t i on  f l o w  pa ths  
inoperable,  t he  a f f e c t e d  pene t ra t i on  f l o w  pa th  must be 
i s o l a t e d  w i t h i n  4 hours. The method o f  i s o l a t i o n  must 
i nc l ude  t he  use o f  a t  l e a s t  one i s o l a t i o n  b a r r i e r  t h a t  
cannot be adversely  a f f e c t e d  by a s i n g l e  a c t i v e  f a i l u r e .  
I s o l a t i o n  b a r r i e r s  t h a t  meet t h i s  c r i t e r i o n  a re  a c losed and 
de -ac t i va ted  automatic valve, a c losed manual va lve,  and a 
b l i n d  f lange.  The 4 hour Completion Time i s  reasonable, 
cons ider ing  t h e  t ime  r e q u i r e d  t o  i s o l a t e  t h e  pene t ra t i on  and 
t h e  p r o b a b i l i t y  o f  a  DBA, which r e q u i r e s  t h e  SCIVs t o  close, 
occu r r i ng  du r i ng  t h i s  sho r t  t ime, i s  ve ry  low. 

The Cond i t ion  has been mod i f i ed  by a Note s t a t i n g  t h a t  
Cond i t ion  B i s  o n l y  app l i cab le  t o  pene t ra t i on  f l o w  paths 
w i t h  two i s o l a t i o n  valves.  Th i s  c l a r i f i e s  t h a t  o n l y  
Cond i t ion  A i s  entered i f  one SCIV i s  inoperab le  i n  each o f  
two pene t ra t i ons .  

(cont inued)  

ABWR TS B 3.6-78 Rev. 0. Design Control Document/Tier 2 



BASES 

ACTIONS C . l  and C.2  
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I f  any Required A c t i o n  and assoc ia ted  Complet ion Time cannot 
be met, t h e  p l a n t  must be brought  t o  a MODE i n  which t h e  LC0 
does n o t  apply .  To achieve t h i s  s ta tus ,  t h e  p l a n t  must be 
brought  t o  a t  l e a s t  MODE 3 w i t h i n  12 hours and t o  MODE 4 
w i t h i n  36 hours. The a l lowed Complet ion Times a r e  
reasonable, based on ope ra t i ng  experience, t o  reach t h e  
requ i red  p l a n t  cond i t i ons  f rom f u l l  power c o n d i t i o n s  i n  an 
o r d e r l y  manner and w i t h o u t  cha l l eng ing  p l a n t  systems. 

D.1. 0.2, and 0.3 

I f  any Required Ac t i on  apd assoc ia ted  Complet ion Time cannot 
be met, t h e  p l a n t  must bk p laced i n  a c o n d i t i o n  i n  which t h e  
LC0 does n o t  apply .  I f  /appl icable, CORE ALTERATIONS and t h e  
movement o f  i r r a d i a t e d  f e l  assemblies i n  t h e  secondary 
containment must be imme i a t e l y  suspended. Suspension o f  
these a c t i v i t i e s  s h a l l  n i! t prec lude  complet ion o f  movement 
o f  a component t o  a s a f e  p o s i t i o n .  Also, i f  app l i cab le ,  
ac t i ons  must be immediate ly  i n i t i a t e d  t o  suspend OPDRVs i n  
o rde r  t o  min imize t h e  p r o b a b i l i t y  o f  a vessel draindown and 
t h e  subsequent p o t e n t i a l  f o r  f i s s i o n  p roduc t  re lease .  
Ac t ions  must con t inue  u n t i  1 OPORVs are  suspended. 

Required Ac t i on  D . l  has been mod i f i ed  by a Note s t a t i n g  t h a t  
LC0 3.0.3 i s  n o t  app l i cab le .  I f  moving i r r a d i a t e d  f u e l  
assemblies w h i l e  i n  MODE 4 o r  5, LC0 3.0.3 would n o t  s p e c i f y  
any a c t i o n .  I f  moving f u e l  w h i l e  i n  MODE 1, 2, o r  3, t h e  
f u e l  movement i s  independent o f  r e a c t o r  opera t ions .  
Therefore,  i n  e i t h e r  case, i n a b i l i t y  t o  suspend movement o f  
i r r a d i a t e d  f u e l  assemblies would n o t  be a s u f f i c i e n t  reason 
t o  r e q u i r e  a r e a c t o r  shutdown. 

SURVEILLANCE SR 3.6.4.2.1 
REQUIREMENTS 

Th i s  SR v e r i f i e s  t h a t  each secondary containment manual 
i s o l a t i o n  va l ve  and b l i n d  f l anae  t h a t  i s  r e a u i r e d  t o  be 
c losed du r i ng  acc iden t  condi t i i n s  i s  closed.' The SR he lps  
t o  ensure t h a t  pos t  acc iden t  leakage o f  r a d i o a c t i v e  f l u i d s  
o r  gases ou t s i de  o f  t h e  secondary containment boundary i s  
w i t h i n  design l i m i t s .  Th is  SR does n o t  r e q u i r e  any t e s t i n g  
o r  va l ve  man ipu la t ion .  Rather, i t  invo l ves  v e r i f i c a t i o n  

(cont inued)  
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SURVEILLANCE SR 3.6.4.2.L (cont inued)  
REOU I REMENTS 

(cont inued)  t h a t  those va lves  i n  secondary containment t h a t  a re  capable 
o f  be ing mispos i t ioned are  i n  t h e  c o r r e c t  p o s i t i o n .  Since 
these va lves  a re  r e a d i l y  access ib le  t o  personnel d u r i n g  
normal u n i t  ope ra t i on  and v e r i f i c a t i o n  o f  t h e i r  p o s i t i o n  i s  
r e l a t i v e l y  easy, t h e  31 day Frequency was chosen t o  p rov ide  
added assurance t h a t  t h e  valves a re  i n  t h e  c o r r e c t  
p o s i t i o n s .  

Two Notes have been added t o  t h i s  SR. The f i r s t  Note 
app l i es  t o  va lves and b l i n d  f langes  l o c a t e d  i n  h i g h  
r a d i a t i o n  areas and a l lows them t o  be v e r i f i e d  by  use of 
a d m i n i s t r a t i v e  c o n t r o l s .  A l l ow ing  v e r i f i c a t i o n  by 
a d m i n i s t r a t i v e  c o n t r o l s  i s  considered acceptable, s i nce  
access t o  these areas i s  t y p i c a l l y  r e s t r i c t e d  d u r i n g  
MODES 1, 2, and 3 f o r  ALARA reasons. Therefore, t h e  
p r o b a b i l i t y  o f  misal ignment o f  these valves, once they  have 
been v e r i f i e d  t o  be i n  t h e  proper  p o s i t i o n ,  i s  low. 

A  second Note has been inc luded t o  c l a r i f y  t h a t  SCIVs t h a t  
a re  open under a d m i n i s t r a t i v e  c o n t r o l s  a re  n o t  r e q u i r e d  t o  
meet t h e  SR d u r i n g  t h e  t ime  t h e  va lves  a re  open. 

V e r i f y i n g  t h a t  t h e  i s o l a t i o n  t ime  o f  each power operated and 
each automat ic  SCIV i s  w i t h i n  l i m i t s  i s  r e q u i r e d  t o  
demonstrate OPERABILITY. The i s o l a t i o n  t ime  t e s t  ensures 
t h a t  t h e  va lve  w i l l  i s o l a t e  i n  a  t ime p e r i o d  l e s s  than o r  
equal t o  t h a t  assumed i n  t h e  s a f e t y  analyses. The i s o l a t i o n  
t ime  and Frequency o f  t h i s  SR i s  92 days. 

V e r i f y i n g  t h a t  each automatic SCIV c loses  on a  secondary 
containment i s o l a t i o n  s i gna l  i s  r e q u i r e d  t o  p revent  leakage 
o f  r a d i o a c t i v e  ma te r i a l  f rom secondary containment f o l l o w i n g  
a  DBA o r  o the r  acc idents.  Th i s  SR ensures t h a t  each 
automat ic  SCIV w i l l  ac tua te  t o  t h e  i s o l a t i o n  p o s i t i o n  on a  
secondary containment i s o l a t i o n  s i gna l .  The a p p l i c a b l e  SRs 
i n  LC0 3.3.1.1 and LC0 3.3.1.4 ove r l ap  t h i s  SR t o  p rov ide  
complete t e s t i n g  o f  t h e  sa fe t y  f u n c t i o n .  The 18 month 

(cont inued)  

ABWR TS B  3.6-80 Rev. 0. Design Control DocurnentlTier 2 



BASES 

SURVEILLANCE SR 3.6.4.2.3 (continued) 
REQUIREMENTS 

(continued) Frequency is based on the need to perform this Surveillance 
under the conditions that apply during a plant outage and 
the potential for an unplanned transient if the Surveillance 
were performed with the reactor at power. Operating 
experience has shown these components usually pass the 
Surveillance when performed at the 18 month Frequency. 
Therefore, the Frequency was concluded to be acceptable from 
a reliability standpoint. 

REFERENCES 1. DCD Tier 2, Section 15.6.5. 

2. DCD Tier 2 ,  Section 15.7.4. 

3. DCD Tier 2 ,  Section 6.2. 
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B 3.6 CONTAINMENT SYSTEMS 

B 3.6.4.3 Standby Gas Treatment (SGT) System 

BASES 

BACKGROUND The SGT System i s  r e q u i r e d  by 10 CFR 50, Appendix A, GDC 41, 
"Containment Atmosphere Cleanup" (Ref. 1). The f u n c t i o n  o f  
t h e  SGT System i s  t o  ensure t h a t  r a d i o a c t i v e  m a t e r i a l s  t h a t  
l e a k  f rom t h e  p r imary  containment i n t o  t h e  secondary 
containment f o l l o w i n g  a Design Bas is  Accident  (DBA) a re  
f i l t e r e d  and adsorbed p r i o r  t o  exhaust ing t o  t h e  
environment. 

The SGT System c o n s i s t s  o f  t h e  f o l l o w i n g  components: 

a. Two 100 percent  c a p a c i t y  charcoal  f i l t e r  t r a i n s ,  each 
c o n s i s t i n g  o f  (components l i s t e d  i n  o rde r  o f  a i r  f l o w  
d i r e c t i o n ) :  

1. a mo is tu re  separator ;  

2. an e l e c t r i c  hea ter ;  

3. a p r e f i l t e r ;  

4.  a p re -h igh  e f f i c i e n c y  p a r t i c u l a t e  a i r  (HEPA) 
f i l t e r ;  

5. a space heater ;  

6. a charcoal adsorber; 

7. a space heater ;  

8. a post-HEPA f i l t e r ;  and 

b. TWO f u l l y  redundant subsystems, each w i t h  i t s  own 
ductwork, f l o w  element, dampers, and i ns t rumen ta t i on  
c o n t r o l s ,  c o n s i s t i n g  o f :  

1. a process f an  and 

2. a c o o l i n g  fan.  

(cont inued)  

A8WR TS B 3.6-82 Rev. 0. Design Control DocumentITier 2 



SGT System 
B 3.6.4.3 

BASES 

BACKGROUND The s i z i n g  o f  t h e  SGT System equipment and components i s  
(cont inued)  based on t h e  r e s u l t s  o f  an i n f i l t r a t i o n  ana l ys i s ,  as w e l l  as 

an e x f i l t r a t i o n  ana l ys i s  o f  t h e  secondary containment. The 
i n t e r n a l  pressure o f  t h e  SGT System boundary r e g i o n  i s  
ma in ta ined  a t  a  negat ive  pressure o f  6.4 mn water  gauge 
r e l a t i v e  t o  t h e  outdoor  atmosphere when t h e  system i s  i n  
opera t ion ,  which represents  t h e  i n t e r n a l  p ressure  r e q u i r e d  
t o  ensure zero  e x f i l t r a t i o n  o f  a i r  f rom t h e  b u i l d i n g  when 
exposed t o  an 8.9 m/s wind b low ing  a t  an ang le  o f  45' t o  t h e  
b u i l d i n g .  The cont inuous nega t i ve  d i f f e r e n t i a l  pressure i s  
es tab l i shed  w i t h i n  20 minutes a f t e r  SGT System i n i t i a t i o n .  

The mo is tu re  separa to r  i s  p rov ided  t o  remove en t ra i ned  water  
i n  t h e  a i r ,  w h i l e  t h e  e l e c t r i c  hea te r  reduces t h e  r e l a t i v e  
hum id i t y  o f  t h e  i n f l u e n t  a i r s t r eam t o  t h e  adsorber s e c t i o n  
o f  t h e  f i l t e r  t r a i n  t o  l e s s  than  70% whenever SGT System i s  
i n  ope ra t i on  (Ref.  2).  The p r e f i l t e r  removes l a r g e  
p a r t i c u l a t e  mat te r ,  w h i l e  t h e  HEPA f i l t e r  removes f i n e  
p a r t i c u l a t e  ma t te r  and p r o t e c t s  t h e  charcoal  f rom f o u l i n g .  
The charcoal  adsorber removes a l l  forms o f  i o d i n e  
(e lementa l ,  organic ,  p a r t i c u l a t e ,  and hydrogen i o d i n e ) ,  and 
t h e  f i n a l  HEPA f i l t e r  c o l l e c t s  any carbon f i n e s  exhausted 
f rom t h e  charcoal adsorber. 

The SGT System au toma t i ca l l y  s t a r t s  and operates i n  response 
t o  a c t u a t i o n  s i gna l s .  Fo l low ing  i n i t i a t i o n ,  bo th  SGT System 
t r a i n  process fans s t a r t .  Upon v e r i f i c a t i o n  t h a t  bo th  
t r a i n s  a r e  opera t ing ,  one o f  t h e  redundant t r a i n s  i s  
manual ly  shut  down. 

APPLICABLE The design bas i s  f o r  t he  SGT System i s  t o  m i t i g a t e  t h e  
SAFETY ANALYSES consequences o f  a  l o s s  o f  coo lan t  acc iden t  (Ref.  3) and f u e l  

hand l i ng  acc iden ts  (Ref.  4 ) .  For a l l  events analyzed, t h e  
SGT System i s  shown t o  be a u t o m a t i c a l l y  i n i t i a t e d  t o  reduce, 
v i a  f i l t r a t i o n  and adsorpt ion,  t h e  r a d i o a c t i v e  m a t e r i a l  
re leased t o  t h e  environment. 

The SGT System s a t i s f i e s  C r i t e r i o n  3 o f  t h e  NRC P o l i c y  
Statement. 

(cont inued)  
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LC0 Fo l low ing  a DBA, a minimum o f  one SGT System t r a i n  i s  
r e q u i r e d  t o  ma in ta i n  t h e  secondary containment a t  t h e  
r e q u i r e d  negat ive  pressure w i t h  respec t  t o  t h e  surrounding 
spaces w i t h i n  20 minutes o f  i t s  i n i t i a t i o n ,  and t o  process 
gaseous re leases.  Meeting t h e  LC0 requi rements f o r  two 
OPERABLE t r a i n s  ensures ope ra t i on  o f  a t  l e a s t  one SGT System 
t r a i n  i n  t h e  event o f  a  s i n g l e  a c t i v e  f a i l u r e .  

APPLICABILITY I n  MODES 1, 2, and 3, a  DBA cou ld  l e a d  t o  a f i s s i o n  p roduc t  
r e l ease  t o  p r imary  containment t h a t  l eaks  t o  secondary 
containment. Therefore, SGT System OPERABILITY i s  r e q u i r e d  
d u r i n g  these MODES. 

I n  MODES 4 and 5, t h e  p r o b a b i l i t y  and consequences o f  these 
events a re  reduced due t o  t h e  pressure and temperature 
l i m i t a t i o n s  i n  these MODES. Therefore, ma in ta i n i ng  t h e  SGT 
System i n  OPERABLE s t a t u s  i s  n o t  r e q u i r e d  i n  MODE 4 o r  5, 
except f o r  o t h e r  s i t u a t i o n s  under which s i g n i f i c a n t  re leases  
o f  r a d i o a c t i v e  m a t e r i a l  can be pos tu la ted ,  such as d u r i n g  
opera t ions  w i t h  a p o t e n t i a l  f o r  d r a i n i n g  t h e  r e a c t o r  vessel 
(OPDRVs), d u r i n g  CORE ALTERATIONS, o r  d u r i n g  movement o f  
i r r a d i a t e d  f u e l  assemblies i n  t h e  secondary containment. 

ACTIONS !u 
With one SGT t r a i n  inoperable,  t h e  inoperab le  t r a i n  must be 
res to red  t o  OPERABLE s ta tus  i n  7 days. I n  t h i s  Condi t ion,  
t h e  remain ing OPERABLE SGT t r a i n  i s  adequate t o  per fo rm t h e  
r e q u i r e d  r a d i o a c t i v i t y  r e l ease  c o n t r o l  f unc t i on .  However, 
t h e  o v e r a l l  system r e l i a b i l i t y  i s  reduced because a s i n g l e  
a c t i v e  f a i l u r e  i n  t h e  OPERABLE t r a i n  cou ld  r e s u l t  i n  t h e  
r a d i o a c t i v i t y  r e l ease  c o n t r o l  f u n c t i o n  n o t  be ing  adequately 
performed. The 7 day Completion Time i s  based on 
cons ide ra t i on  o f  such f a c t o r s  as t h e  a v a i l a b i l i t y  o f  t h e  
OPERABLE redundant SGT System t r a i n  and t h e  low p r o b a b i l i t y  
o f  a  DBA occu r r i ng  d u r i n g  t h i s  pe r i od .  

(cont inued)  
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ACTIONS B&l 
(cont inued)  

I f  bo th  SGT System t r a i n s  a re  inoperab le  i n  MODE 1, 2, o r  3, 
t h e  SGT System may n o t  be capable o f  suppor t ing  t h e  r e q u i r e d  
r a d i o a c t i v i t y  r e l ease  c o n t r o l  f u n c t i o n .  Therefore,  a c t i o n s  
a re  r e q u i r e d  cons i s ten t  w i t h  t h a t  r e q u i r e d  f o r  an inoperab le  
secondary containment. 

C . l  and C.2 

I f  t h e  SGT System t r a i n ( s )  cannot be r e s t o r e d  t o  OPERABLE 
s t a t u s  w i t h i n  t h e  r e q u i r e d  Completion Times i n  MODE 1, 2, 
o r  3, t h e  p l a n t  must be brought  t o  a MODE i n  which t h e  LC0 
does n o t  apply. To achieve t h i s  s ta tus ,  t h e  p l a n t  must be 
brought  t o  a t  l e a s t  MODE 3 w i t h i n  12 hours and t o  MODE 4 
w i t h i n  36 hours. The a l lowed Complet ion Times are  
reasonable, based on ope ra t i ng  experience, t o  reach t h e  
r e q u i r e d  p l a n t  cond i t i ons  f rom f u l l  power c o n d i t i o n s  i n  an 
o r d e r l y  manner and w i t h o u t  cha l l eng ing  p l a n t  systems. 

D.1, 0.2.1, 0.2.2, and 0.2.3 

Dur ing  movement o f  i r r a d i a t e d  f u e l  assemblies, i n  t h e  
secondary containment, d u r i n g  CORE ALTERATIONS, o r  d u r i n g  
OPDRVs, when Required Ac t i on  A . l  cannot be completed w i t h i n  
t h e  r e q u i r e d  Completion Time, t h e  OPERABLE SGT System t r a i n  
should immediate ly  be p laced i n  opera t ion .  Th i s  a c t i o n  
ensures t h a t  t h e  remain ing t r a i n  i s  OPERABLE, t h a t  no 
f a i l u r e s  t h a t  cou ld  p revent  automat ic  a c t u a t i o n  have 
occurred, and t h a t  any o t h e r  f a i l u r e  would be r e a d i l y  
detected.  

An a l t e r n a t i v e  t o  Required A c t i o n  0.1 i s  t o  immediate ly  
suspend a c t i v i t i e s  t h a t  represent  a p o t e n t i a l  f o r  r e l e a s i n g  
r a d i o a c t i v e  m a t e r i a l  t o  t h e  secondary containment, thus  
p l a c i n g  t h e  p l a n t  i n  a c o n d i t i o n  t h a t  min imizes r i s k .  I f  
app l i cab le ,  CORE ALTERATIONS and movement o f  i r r a d i a t e d  f u e l  
assemblies must immediately be suspended. Suspension o f  
these a c t i v i t i e s  must no t  p rec lude  complet ion o f  movement o f  
a component t o  a sa fe  p o s i t i o n .  Also, i f  app l i cab le ,  
a c t i o n s  must immediately be i n i t i a t e d  t o  suspend OPDRVs i n  
o rder  t o  min imize t h e  p r o b a b i l i t y  o f  a vessel  draindown and 
subsequent p o t e n t i a l  f o r  f i s s i o n  p roduc t  re lease .  Ac t ions  
must con t inue  u n t i l  OPDRVs a r e  suspended. 

(cont inued)  
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ACTIONS D.1. D.2.1. 0.2.2. and D.2 .3  (cont inued) 
(cont inued) 

The Required Act ions o f  Cond i t ion  D have been mod i f i ed  by a 
Note s t a t i n g  t h a t  LC0 3.0.3 i s  n o t  app l i cab le .  I f  moving 
i r r a d i a t e d  f u e l  assemblies w h i l e  i n  MODE 4 o r  5, LC0 3.0.3 
would n o t  spec i f y  any ac t i on .  I f  moving i r r a d i a t e d  f u e l  
assemblies w h i l e  i n  MODE 1, 2, o r  3, t h e  f u e l  movement i s  
independent o f  r e a c t o r  operat ions.  Therefore, i n  e i t h e r  
case, i n a b i l i t y  t o  suspend movement o f  i r r a d i a t e d  f u e l  
assemblies would n o t  be a s u f f i c i e n t  reason t o  r e q u i r e  a 
r e a c t o r  shutdown. 

E.1. E.2, and E.3 

When both  SGT System t r a i n s  a re  inoperable, i f  app l icab le ,  
CORE ALTERATIONS and movement o f  i r r a d i a t e d  f u e l  assemblies 
i n  secondary containment must be immediately suspended. 
Suspension o f  these a c t i v i t i e s  s h a l l  n o t  p rec lude complet ion 
o f  movement o f  a component t o  a safe p o s i t i o n .  Also, i f  
app l icab le ,  ac t i ons  must be immediately be i n i t i a t e d  t o  
suspend OPDRVs i n  o rder  t o  min imize the  p r o b a b i l i t y  o f  a 
vessel draindown and subsequent p o t e n t i a l  f o r  f i s s i o n  
product  re lease.  Ac t ions  must cont inue u n t i l  OPDRVs are  
suspended. 

Required Ac t i on  E . l  has been mod i f ied  by a Note s t a t i n g  t h a t  
LC0 3.0.3 i s  no t  app l i cab le .  

SURVEILLANCE SR 3.6.4.3.1 
REQUIREMENTS 

Operat ing each SGT System f o r  t 10 cont inuous hours ensures 
t h a t  both t r a i n s  are OPERABLE and t h a t  a l l  associated 
c o n t r o l s  a re  f u n c t i o n i n g  proper ly .  It a l so  ensures t h a t  
blockage, f an  o r  motor f a i l u r e ,  o r  excessive v i b r a t i o n  can 
be de tec ted  f o r  c o r r e c t i v e  ac t ion .  Operat ion w i t h  t h e  
heaters  on (automat ic  heater  c y c l i n g  t o  ma in ta in  
temperature) f o r  t 10 continuous hours every 31 days 
e l im ina tes  mois tu re  on the  adsorbers and HEPA f i l t e r s .  The 
31 day Frequency was developed i n  cons ide ra t i on  o f  t h e  known 
re1  i a b i l  i t y  o f  f an  motors and c o n t r o l s  and t h e  redundancy 
a v a i l a b l e  i n  t he  system. 

(cont inued) 
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SURVEILLANCE SR 3 . 6 . 4 . 3 . 2  
REOUIREMENTS 

(cont inued)  Th i s  SR v e r i f i e s  t h a t  t h e  r e q u i r e d  SGT System f i l t e r  t e s t i n g  
i s  performed i n  accordance w i t h  t h e  V e n t i l a t i o n  F i l t e r  
Tes t i ng  Program (VFTP). The SGT System f i l t e r  t e s t s  a re  i n  
accordance w i t h  Regulatory Guide 1.52 (Ref. 5 ) .  The VFTP 
i nc ludes  t e s t i n g  HEPA f i 1 t e r  performance, charcoal  adsorber 
e f f i c i e n c y ,  minimum system f l o w  ra te ,  and t h e  phys i ca l  
p r o p e r t i e s  o f  t h e  a c t i v a t e d  charcoal  (genera l  use and 
f o l l o w i n g  s p e c i f i c  opera t ions) .  S p e c i f i e d  t e s t  f requenc ies  
and a d d i t i o n a l  i n f o r m a t i o n  a re  d iscussed i n  d e t a i l  i n  t h e  
VFTP. 

Th is  SR r e q u i r e s  v e r i f i c a t i o n  t h a t  each SGT t r a i n  s t a r t s  
upon r e c e i p t  o f  an ac tua l  o r  s imu la ted  i n i t i a t i o n  s i gna l .  
The a p p l i c a b l e  SRs i n  LC0 3 .3 .1 .1  and LC0 3.3.1.4 ove r l ap  
t h i s  SR t o  p rov ide  complete t e s t i n g  o f  t h e  s a f e t y  f u n c t i o n .  
While t h i s  Su rve i l l ance  can be performed w i t h  t h e  r e a c t o r  a t  
power, ope ra t i ng  experience has shown these components 
u s u a l l y  pass t h e  Su rve i l l ance  when performed a t  t h e  18 month 
Frequency, which i s  based on t h e  r e f u e l i n g  cyc le .  
Therefore,  t h e  Frequency was concluded t o  be acceptable f rom 
a  r e l i a b i l i t y  s tandpo in t .  

Th i s  SR r e q u i r e s  v e r i f i c a t i o n  t h a t  t h e  SGT System f i l t e r  
c o o l e r  bypass damper can be opened and t h e  f an  s ta r t ed .  
Th i s  ensures t h a t  t h e  v e n t i l a t i o n  mode o f  SGT System 
ope ra t i on  i s  ava i l ab le .  Whi le  t h i s  S u r v e i l l a n c e  can be 
performed w i t h  t h e  r e a c t o r  a t  power, ope ra t i ng  exper ience 
has shown these components u s u a l l y  pass t h e  S u r v e i l  1  ance 
when performed a t  t h e  18 month Frequency, which i s  based on 
t h e  r e f u e l i n g  cyc le .  Therefore, t h e  Frequency was concluded 
t o  be acceptable f rom a  r e l i a b i l i t y  s tandpo in t .  

REFERENCES 1. 10 CFR 50, Appendix A, GDC 41. 

2. DCD T i e r  2, Sect ion  6 .2 .3 .  

(cont inued)  
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REFERENCES 3 .  DCD T i e r  2 ,  Section 15.6.5.  
(continued) 

4 .  DCD T i e r  2 ,  Section 15.7.4. 

5. Regulatory Guide 1 . 5 2 ,  Rev. [ 2 ] .  
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B 3.7 PLANT SYSTEMS 

B 3.7.1 Reactor B u i l d i n g  Coo l ing  Water (RCW) System, Reactor Serv ice  Water 
(RSW) System, and U l t i m a t e  Heat S ink  (UHS)-Operating 

BASES 

BACKGROUND The RCW and RSW Systems are  designed t o  p rov ide  c o o l i n g  
water  f o r  t h e  removal o f  heat  from u n i t  a u x i l i a r i e s ,  such as 
Residual Heat Removal (RHR) System heat  exchangers, standby 
d i e s e l  generators (DGs), and room c o o l e r s  f o r  Emergency Core 
Coo l ing  System equipment r e q u i r e d  f o r  a  sa fe  r e a c t o r  
shutdown f o l l o w i n g  a  Design Bas is  Accident  (DBA) o r  
t r a n s i e n t .  The RCW/RSW System a l s o  p rov ides  c o o l i n g  t o  u n i t  
components, as requ i red ,  d u r i n g  normal shutdown and r e a c t o r  
i s o l a t i o n  modes. Dur ing  a  DBA, most, b u t  n o t  a l l ,  equipment 
r e q u i r e d  f o r  normal ope ra t i on  o n l y  i s  i s o l a t e d  f rom t h e  
RCW/RSW System, and c o o l i n g  i s  d i r e c t e d  t o  se lec ted  non- 
e s s e n t i a l  equipment such as c o n t r o l  r o d  d r i v e  (CRD) pump o i l  
coo le rs ,  inst rument  and se rv i ce  a i r  compressor coo le rs ,  
r e a c t o r  water  cleanup (CUW) pump c o o l e r s  and t o  
s a f e t y  r e l a t e d  equipment. A l l  non-essent ia l  equipment can 
be manual ly i s o l a t e d  i f  requ i red .  Dur ing  a l l  p l a n t  
ope ra t i ng  modes, a l l  RCW/RSW d i v i s i o n s  have a t  l e a s t  one 
pump ope ra t i ng  and, t he re fo re ,  i f  a  LOCA occurs t h e  RCW/RSW 
systems w i l l  a l ready  be i n  opera t ion .  

The combined RCW/RSW system inc ludes  t h r e e  separate 
d i v i s i o n s  (A, B  and C). Each d i v i s i o n  c o n s i s t s  o f  t h e  
u l t i m a t e  heat  s i n k  (UHS), an independent c o o l i n g  water  
header, an independent s e r v i c e  water  loop,  and t h e  
assoc ia ted  pumps, heat exchangers, p i p i ng ,  va lves  and 
i ns t rumen ta t i on .  Each d i v i s i o n  inc ludes  two RCW pumps, two 
RSW pumps and t h r e e  RCW t o  RSW heat  exchangers. Each 
d i v i s i o n  i s  s i zed  t o  p rov ide  s u f f i c i e n t  c o o l i n g  c a p a c i t y  t o  
suppor t  t h e  r e q u i r e d  s a f e t y - r e l a t e d  systems i n  i t s  
r espec t i ve  d i v i s i o n  d u r i n g  sa fe  shutdown o f  t h e  u n i t  
f o l l o w i n g  a  l o s s - o f - c o o l a n t  acc iden t  (LOCA) . 
The UHS i s  [ a  spray pond w i t h  s i x  spray networks. Two spray 
networks are assigned t o  each UHS d i v i s i o n  and a r e  
mechanical ly  separated f rom t h e  o t h e r  d i v i s o n a l  networks. 
The networks and t h e i r  supply  p i p i n g  a re  suspended above t h e  
pond sur face  on r e i n f o r c e d  concrete columns]. The [spray 
pond] i s  s i zed  such t h a t  s u f f i c i e n t  water  i nven to ry  i s  
a v a i l a b l e  f o r  a l l  RCW/RSW System pos t  LOCA c o o l i n g  
requi rements f o r  a  30 day p e r i o d  w i t h  no e x t e r n a l  makeup 

(cont inued)  
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BACKGROUND 
Icon t inued)  water  source a v a i l a b l e  (Requlatorv Guide 1.27, Ref. 1 )  

Normal makeup f o r  t h e  [spr;y pondj i s  p rov ided  au toma t i ca l l y  
by t h e  [power c y c l e  heat  s i n k  makeup l i n e ] .  

Coo l ing  water  i s  pumped f rom t h e  [spray  pond] by t h e  RSW 
pump(s) t o  t h e  RCW/RSW heat exchangers through t h e  t h r e e  
main redundant supply  headers ( D i v i s i o n s  A, B  and C). I n  a  
separate c losed loop,  c o o l i n g  water  i s  c i r c u l a t e d  by t h e  
pump(s) i n  each RCW d i v i s i o n  through t h e  e s s e n t i a l  
components t o  be cooled and back through t h e  RCW/RSW heat  
exchangers. Thus, t h e  heat  removed f rom t h e  components by 
t h e  RCW i s  t r a n s f e r r e d  t o  t h e  RSW, and then  u l t i m a t e l y  
r e j e c t e d  t o  t h e  UHS. 

D i v i s i o n s  A, B  and C supply  c o o l i n g  water  t o  redundant 
equipment r e q u i r e d  f o r  a  sa fe  r e a c t o r  shutdown. A d d i t i o n a l  
i n f o r m a t i o n  on t h e  design and ope ra t i on  o f  t h e  RCW/RSW 
System and UHS along w i t h  t h e  s p e c i f i c  equipment f o r  which 
t h e  RCW/RSW System supp l ies  c o o l i n g  water  i s  p rov ided  i n  
Sect ions 9.2.11 and 9.2.15 and Tables 9.2-4A, B, and C 
(Refs. 2  and 3, r e s p e c t i v e l y ) .  The combined t h r e e  d i v i s i o n  
RCW/RSW System i s  designed t o  w i t hs tand  a  s i n g l e  a c t i v e  o r  
passive f a i l u r e  co inc iden t  w i t h  a  l o s s  o f  o f f s i t e  power, 
w i t hou t  l o s i n g  t h e  c a p a b i l i t y  t o  supply  adequate c o o l i n g  
water  t o  equipment r e q u i r e d  f o r  sa fe  r e a c t o r  shutdown. 

Fo l low ing  a  DBA o r  t r a n s i e n t ,  t h e  RCW/RSW System w i l l  
operate au toma t i ca l l y  w i t hou t  opera to r  ac t i on .  Manual 
i n i t i a t i o n  o f  supported systems i s ,  however, performed f o r  
some cool  i n g  opera t ions  (e.g. ,  shutdown coo l i ng )  . 

APPLICABLE The volume o f  water  incorpora ted  i n  t h e  UHS i s  s i zed  
SAFETY ANALYSES so t h a t  s u f f i c i e n t  water  i nven to ry  i s  a v a i l a b l e  f o r  a l l  

RCW/RSW System pos t  LOCA c o o l i n g  requi rements f o r  a  30 day 
pe r i od  w i t h  no a d d i t i o n a l  makeup water  source a v a i l a b l e  
(Ref. 1 ) .  The a b i l i t y  o f  t h e  RCW/RSW System t o  suppor t  
l ong  te rm c o o l i n g  o f  t h e  r e a c t o r  o r  containment i s  assumed 
i n  eva lua t i ons  o f  t he  equipment r e q u i r e d  f o r  sa fe  r e a c t o r  
shutdown presented i n  DCD T i e r  2, Sect ions 9.2.11, 9.2.15, 
6.2.1.1.3.3.1.4, and Chapter 15, (Refs. 2, 4, and 5, 
r e s p e c t i v e l y ) .  These analyses i nc l ude  t h e  e v a l u a t i o n  o f  t h e  
l ong  te rm pr imary  containment response a f t e r  a  design bas i s  

(cont inued)  
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APPLICABLE 
SAFETY ANALYSES LOCA. The RCW/RSW System prov ides  c o o l i n g  water  f o r  t h e  RHR 

(cont inued)  suppression pobl  coo7 i n g  mode t o  1 i m i  t suppression poo l  
temperature and pr imary  containment pressure f o l l o w i n g  a 
LOCA. Th i s  ensures t h a t  t h e  p r imary  containment can per fo rm 
i t s  in tended f u n c t i o n  o f  l i m i t i n g  t h e  re l ease  o f  r a d i o a c t i v e  
m a t e r i a l s  t o  t h e  environment f o l l o w i n g  a LOCA. The RCW/RSW 
System a l s o  p rov ides  c o o l i n g  t o  o t h e r  components assumed t o  
f u n c t i o n  d u r i n g  a LOCA (e.g., RHR). Also, t h e  a b i l i t y  t o  
p rov ide  o n s i t e  emergency AC power i s  dependent on t h e  
a b i l i t y  o f  t h e  RCW/RSW System t o  cool  t h e  DGs. 

The s a f e t y  analyses f o r  l ong  te rm containment c o o l i n g  were 
performed, as discussed i n  DCD T i e r  2, Sect ions 
6.2.1.1.3.3.1.4 and 6.2.2.3 (Refs. 4 and 6, r e s p e c t i v e l y ) ,  
f o r  a LOCA, concurrent  w i t h  a l o s s  o f  o f f s i t e  power, and 
minimum a v a i l a b l e  DG power. The wors t  case s i n g l e  f a i l u r e  
a f f e c t i n g  t h e  performance o f  t h e  RCW/RSW System i s  t h e  
f a i l u r e  o f  one o f  t h e  t h r e e  standby DGs, which would i n  t u r n  
a f f e c t  one o f  t h e  t h r e e  RCW/RSW d i v i s i o n s  and cause f a i l u r e  
o f  a RHR heat  exchanger as assumed i n  t h e  s a f e t y  ana lys is .  
Reference 2 d iscusses RCW/RSW System performance d u r i n g  
these cond i t i ons .  

The combined RCW/RSW System, t oge the r  w i t h  t h e  UHS, s a t i s f y  
C r i t e r i o n  3 o f  t h e  NRC P o l i c y  Statement. 

LC0 The OPERABILITY o f  D i v i s i o n s  A, B and C o f  t h e  RCW/RSW 
System i s  r equ i red  t o  ensure t h e  e f f e c t i v e  ope ra t i on  o f  t h e  
RHR System i n  removing heat f rom t h e  reac to r ,  and t h e  
e f f e c t i v e  ope ra t i on  o f  o t h e r  s a f e t y  r e l a t e d  equipment d u r i n g  
a DBA o r  t r a n s i e n t .  Requ i r ing  a l l  t h r e e  d i v i s i o n s  t o  be 
OPERABLE ensures t h a t  two d i v i s i o n s  w i l l  be a v a i l a b l e  t o  
p rov ide  adequate c a p a b i l i t y  t o  meet c o o l i n g  requi rements o f  
t h e  equipment r e q u i r e d  f o r  sa fe  shutdown i n  t h e  event  o f  a 
s i n g l e  f a i l u r e .  

A d i v i s i o n  i s  considered OPERABLE when: 

a. A l l  f o u r  associated RCW/RSW pumps are  OPERABLE; 

b. A l l  t h r e e  RCW/RSW heat  exchangers a re  OPERABLE; 

c. The associated UHS i s  OPERABLE; and 

(cont inued)  
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LC0 
(continued) d. The associated piping, valves, instrumentation, and 

contr.01 s required t o  perform the safety related 
funct ion are OPERABLE. 

OPERABILITY o f  the UHS i s  based on a maximum RSN water 
temperature o f  [33.3I9C a t  the i n l e t  t o  the RCW/RSU heat 
exchangers with OPERABILfTY o f  each d i v i s i o n  requiring a 
minimum water level a t  o r  above e levat ion [mean sea level  
(equivalent t o  an indicated leve l  o f  r [ ] m) and s i x  
OPERABLE spray networks]. The rnaximum RSY water temperature 
of [33.3j0C w i l l  insure that the peak temperature at  the 
i n l e t  t o  the RCW/'RSW heat exchangers w i 1 7  not exceed the 
designed value of  35'C during a LOCA. 

The iso la t ion  o f  the RCY/RSY System t o  components or systems 
may render those components o r  systems inoperable. but does 
not af fect  the OPERABILITY o f  the RCW/RSY System.  

APPLiCABIlliY I n  MOOES 1, 2, and 3, the RCU/RSU System and UHS are 
required t o  be OPERABLE t o  support OPERABItITY of the 
equipment serviced by the RCU/RSW System and UHS, and are 
required t o  be OPERABLE i n  these WDES. 

In MODES 4 and 5 .  the OPERABILITY requirements of  the 
RCW/RSU System and UHS are specif ied i n  LCOs 3 . 7 . 2 .  "RCW/RSW 
and UHS-Shutdown" and 3 . 7 . 3 ,  'RCW/RSW and UHS-Refueling". 

A C T  IONS 

I f  one RCU pump and/or one RSil pump and/or one RCU/RSY heat 
exchanger and/or one (spray network] i n  the UHS i n  the same 
d iv i s ion  i s  inoperable, act ion must be taken t o  restore the 
inoperable colslponent(s), and thus the d i v i s i o n  affected, t o  
OPERABLE status w i th in  14 days. I n  t h i s  condit ion 
su f f i c ien t  equipment i s  s t i l l  avai lab le t o  provide cooling 
water t o  the required safety re lated components and 
suf f ic ient  beat removal capacity i s  s t i l l  avai lable to 
adequately coal safety related loads, even assuming the 
worst case s f  ngle f a i  1 ure. Therefore. continued operat ion 
f o r  a l im i ted  time i s  j u s t i f i e d .  

(cant inued) 
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BASES 

ACT IONS A.i (continued) 
(continued) 

The 14-day Completion T i m e  i s  reasonable, based on the low 
probabil f t y  of an accident occurring during the 14 days that  
one o r  more components are inoperable i n  one divis ion, the 
number o f  avai lable redundant div is ions, the substantial 
cool ing capabi l i ty  s t i l l  remaining i n  a d i v i s ion  i n  t h i s  
Condition, and the expected high d i v i s i o n  availability 
afforded by a system where most o f  the equipment, including 
the minimum required f o r  nost functions, i s  nonnally 
operating. This Completion Tim i s  also based on PRA 
s e n s i t i v i t y  studies (Ref. 8). 

B . l  and 8.2 

If one RCU/RSY d iv is ion  o r  both [spray networks] i n  one UHS 
d i v i s i o n  i s  inoperable for reasons other than Condi t i an  A. 
then, inmediately, those r e w i r e d  feature(s) supported by 
the inoperable RCY/RSY d iv is ion  must be declared inoperable 
(e . g . , Emergency Diesel Generator, RHR heat exchanger, e tc  . ) 
and the applicable Conditions and Required Actions o f  the 
appropriate LCOs f o r  the inoperable required feature(s) must 
be entered. For example, appl icable Conditions o f  LC0 
3.8.1, "AC Sources-Operating," LC0 3.4 .7 ,  "Residual Heat 
Removal (RHR) Shutdown Cool ing System-Hot Shutdown, " LC0 
3 . 4 . 1 ,  "Reactor Internal Pumps (R IP )  Operating,' LC0 
3.6.1 - 5 ,  "Drywell A i r  Temperaturew, LC0 3.6 .2 .3 ,  
"Suppression Pool Cooling,' and LC0 3.6 .2 .4 .  "Containment 
Spray" be entered and the Required Actions taken if the 
inoperable RCU/RSY div is ion resu l ts  i n  an inoperable OG. RHR 
shutdam cooling, RIPS. drywell temperature increase due t o  
inoperable drywell coolers, RHR suppression pool cool ing , 
and RHR containment spray, respectively. This i s  i n  
accordance wi th LC0 3.0.6 and ensures the proper actions are 
taken for  these components. 

Addit ional ly.  inmediate action must be taken t o  restore the 
inoperable RCY/RSU d iv is ion  or  UHS [spray networks] t o  
OPERABLE status. This i s  consistent w i th  the Required 
Actions o f  the applicable LCOs f o r  those support feature(s) 
declared inoperable as a resu l t  o f  the inoperable RCW/RSW 
d iv is ion .  

a (continued) 
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BASES 

ACT ION C . 1  and C.2 
(cont lnued) 

If one RCW pump and/or one RSW pump and/or one RCW/RSU heat 
exchanger and/or one UHS [spray network) i n  the same 
d iv i s ion  i s  inoperable i n  two or more separate div is ions, 
one RCU/RSY o r  UHS [spray network] d i v i s i o n  must be restored 
t o  OPERABLE status ui t h i  n 7 days and two RCW/RSY or UHS 
[spray network] div is ions must be restored t o  OPERABLE 
status i n  14 days. I n  t h i s  condit ion s u f f i c i e n t  equipment 
i s  s t i l l  available t o  provide cooling water t o  the required a 
safety re1 ated components and s t i f f  i c i e n t  heat removal a 
capacity i s  sti 1 1  available t o  adequately cool safety -7- 
re1 ated 1 oads. Therefore, continued operat ion for a L-: 3 

) = 

t - l im i ted  time i s  j u s t i f i e d .  Haever. i n  the degraded mode of F-z t h i s  Condition. overall  r e l i a b i l i t y  and heat removal 
r B  

capab i l i t y  i s  reduced from that o f  Condition A, and thus a h- - 
more r e s t r i c t i v e  Completion Time i s  imposed. 

The 7 and 14 day Completion Times are reasonable. based on 
the low probabi l i ty  o f  an accident occurring during the 
period t h a t  one or more redundant components are inoperable 
i n  one or more divls icns, the number o f  avai lable redundant 
div is ions, the substantial cooling capab i l i t y  s t i l l  
remaining i n  div is ions i n  th i s  Condition, and the expected 
high d iv is ion  avai lab i l  i t y  afforded by a system where mast 
o f  the equipment, including the minimum required f o r  most 
functions. i s  normally operating. These Completion Times 
are also based on PRA sensitivity studies (Ref. 8). 

0.1 and 0.2 

I f  the RCW/RSW d iv is ion  cannot be restored t o  OPERABLE 
status w i th in  the associated Completion Time, or  two or more 
RCU/RSU d i v i  s ions a re  inoperable for  reasons other than 
Condition C, or the UHS i s  determined inoperable. or two or 
more UHS [spray network) div is ions are inoperable for 
reasons other than Condition C, the un i t  must be placed i n  a 
MODE i n  which the LC0 does not apply. To achieve t h i s  
status. the u n i t  must be placed i n  a t  least MODE 3 w i th in  
12 hours and in  WOE 4 wi th in 36 hours. The a1 lowed 
Completion Times are reasonable, based on operating 
experience, t o  reach the required u n i t  condit ions from f u l l  
power conditions i n  an orderly manner and without 
challenging u n i t  systems. 

(continued) 
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BASES 

This SR ensures adequate long term (30 days) cooling can be 
maintalned. U i t h  the UHS water source below the minimum 
level ,  the affected RCU/RSW d i v i s i o n  must be declared 
inoperable. The 24 hour Frequency i s  based on operating 
experience related t o  trending o f  the parameter variations 
durlng the appl icable MODES. 

This SR ver i f ies the water level  i n  each RSU pump well o f  
the intake structure t o  be s u f f i c i e n t  f o r  the  proper 

5 -  5 
e m  

operation o f  the RSU pumps (net posi tlve r u c t  ion head and t = 
pump vortexing are considered i n  determining t h i s  l i m i t ) .  r 

The 24 hour Frequency i s  based on operating experience & -  - 
re lated t o  trending o f  the parameter var ia t ions  during the 
appl i cable WOES. 

Ver i f i ca t ion  o f  the RSW water temperature a t  the i n le t  t o  
the RCW/RSW heat exchanger ensures tha t  the heat removal 
capab i l i t y  of the RCW/RSY System i s  w i t h i n  the assumptions 
of the OM analysis. The 24 hour Frequency i s  based on 
operating experience related t o  trending of the parameter 
var iat ions during the appl icable WOES. 

Veri fy ing the correct alignment for  each manual, 
power operated, and automatic valve i n  each RCY/RSY and 
associated UHS [spray network] d i v i s i o n  f low path provides 
assurance that the proper f low paths w i  1 1 e x i  s t  f o r  RCV/RSU 
operation. This SR does not apply t o  valves tha t  are 
locked, sealed, o r  otherwise secured i n  posi t ion.  since 
these valves were ver i f ied  t o  be i n  the cor rec t  posi t ion 
p r i o r  t o  locking, sealing, or  securing. A valve i s  also 
a l l w e d  to  be i n  the nonaccident pos i t i on  and yet considered 
i n  the correct posit ion. provided i t  can bc automatically 
realigned t o  i t s  accident posi t ion. This SR does not 
require any test ing or  valve manipulation; rather,  i t  
involves ve r i f i ca t i on  that  those valves capable o f  
po tent ia l l y  being nisposit ioned are i n  the correct  posi t ion. 

(continued) 
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BASES 

SURVEILLANCE SR 3.7.1.4 (cont inued)  
REQUIREMENTS 

(cont inued)  Th i s  SR does no t  apply  t o  va lves t h a t  cannot be 
i n a d v e r t e n t l y  misa l igned,  such as check va lves.  

Th i s  SR i s  mod i f i ed  by a Note i n d i c a t i n g  t h a t  i s o l a t i o n  o f  
t h e  RCW/RSW System t o  components o r  systems may render  those 
components o r  systems inoperable,  b u t  does n o t  a f f e c t  t h e  
OPERABILITY o f  t h e  RCW/RSW System. As such, when a l l  
RCW/RSW pumps, va lves,  and p i p i n g  a re  OPERABLE b u t  a  branch 
connect ion o f f  o f  t h e  main header i s  i s o l a t e d ,  t h e  RCW/RSW 
System i s  s t i l l  OPERABLE. The 31  day Frequency i s  based on 
eng ineer ing  judgment, i s  cons i s t en t  w i t h  t h e  procedura l  
c o n t r o l s  govern ing va l ve  opera t ion ,  and ensures c o r r e c t  
va l ve  p o s i t i o n s .  

SR 3.7.1.5 

Th i s  SR v e r i f i e s  t h e  automat ic  i s o l a t i o n  va lves  o f  t h e  
RCW/RSW System w i l l  au toma t i ca l l y  sw i t ch  t o  t h e  sa fe ty  o r  
emergency p o s i t i o n  t o  p rov ide  c o o l i n g  water  e x c l u s i v e l y  t o  
t h e  s a f e t y  r e l a t e d  equipment, and l i m i t e d  non-sa fe ty  r e l a t e d  
equipment, du r i ng  an acc iden t  event .  Th i s  i s  demonstrated 
by use o f  an ac tua l  o r  s imulated i n i t i a t i o n  s i g n a l .  Th i s  SR 
a l so  v e r i f i e s  t h e  automatic s t a r t  c a p a b i l i t y  o f  t h e  RCW/RSW 
pumps t h a t  a re  i n  standby and automat ic  v a l v i n g  i n  each o f  
t h e  standby RCW/RSW heat  exchangers and associated UHS 
[spray  network] i n  each d i v i s i o n .  SRs i n  LC0 3.3.1.1 and 
LC0 3.3.1.4 over lap  t h i s  SR t o  p rov i de  complete t e s t i n g  o f  
t h e  s a f e t y  f u n c t i o n .  

Operat ing exper ience has shown t h a t  these  components u s u a l l y  
pass t h e  SR when performed on t h e  18 month Frequency. 
Therefore, t h i s  Frequency i s  concluded t o  be acceptable f rom 
a r e l i a b i l i t y  s tandpo in t .  

REFERENCES 1. Regulatory  Guide 1.27, Rev is ion  2, January 1976. 

2. DCD T i e r  2, Sect ions 9.2.11 and 9.2.15. 

3. DCD T i e r  2, Tables 9.2-4A, B, and C.  

4.  DCD T i e r  2, Sec t ion  6.2.1.1.3.3.1.4. 

(cont inued)  
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REFERENCES 
(cont inued)  5. DCD T i e r  2, Chapter 15. 

6. DCD T i e r  2, Sec t ion  6.2.2.3. 

7. DCD T i e r  2, Sec t ion  19.3.1.3. 

8. L e t t e r ,  Jack Fox t o  Chet Poslusny, "Submi t ta l  
Suppor t ing Accelerated ABWR Review Schedule-ABWR CDF 
S e n s i t i v i t y  t o  ESF Equipment Out o f  Serv ice" ,  Docket 
NO. STN 52-001, J u l y  27, 1993. 
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B 3 . 7 . 2  

B 3.7 PLANT SYSTEMS 

B 3.7 .2  Reactor B u i l d i n g  Cool ing Water (RCW) System, Reactor Serv ice  Water 
(RSW) System and U l t ima te  Heat Sink (UHS) - Shutdown 

BASES 

BACKGROUND A d e s c r i p t i o n  o f  t h e  RCW and RSW Systems and t h e  UHS are  
p rov ided  i n  t h e  Bases f o r  LC0 3 .7 .1 ,  "Reactor B u i l d i n g  
Cool ing Water (RCW) System, Reactor Serv ice  Water (RSW) 
System and U l t ima te  Heat Sink (UHS) - Operat ing."  

APPLICABLE 
SAFETY ANALYSES 

The volume o f  water incorpora ted  i n  t h e  UHS i s  s i zed  so t h a t  
s u f f i c i e n t  water i nven to ry  i s  a v a i l a b l e  f o r  a l l  RCW/RSW 
System pos t  LOCA c o o l i n g  requi rements f o r  a 30 day p e r i o d  
w i t h  no a d d i t i o n a l  makeup water source a v a i l a b l e  (Ref. 1 ) .  
The a b i l i t y  o f  t h e  RCW/RSW System t o  suppor t  l o n g  term 
c o o l i n g  o f  t h e  r e a c t o r  o r  containment i s  assumed i n  
eva lua t i ons  o f  t h e  equipment r e q u i r e d  f o r  sa fe  r e a c t o r  
shutdown presented i n  DCO T i e r  2, Sect ions 9.2.11,  9 .2 .15 
6 .2 .1 .1 .3 .3 .1 .4 ,  and Chapter 15,  (Refs 2, 3 ,  and 4,  
r e s p e c t i v e l y ) .  The l ong  te rm c o o l i n g  analyses f o l l o w i n g  a 
design bas i s  LOCA demonstrates t h a t  o n l y  two d i v i s i o n s  o f  
t h e  RCW/RSW System i s  requ i red ,  pos t  LOCA, t o  suppor t  l ong  
te rm c o o l i n g  o f  t h e  r e a c t o r  o r  containment. To p rov ide  
redundancy, a minimum o f  t h r e e  RCW/RSW d i v i s i o n s  a re  
r e q u i r e d  t o  be OPERABLE i n  MODES 4 and 5 except w i t h  t h e  
r e a c t o r  c a v i t y  t o  d ryer /separa to r  s torage pool  ga te  removed 
and water l e v e l  > 7.0 m over  t h e  t o p  o f  t h e  r e a c t o r  pressure 
vessel f lange.  

The combined RCW/RSW System, t oge the r  w i t h  t h e  UHS, s a t i s f y  
C r i t e r i o n  3 o f  t h e  NRC P o l i c y  Statement. 

LC0 Three d i v i s i o n s  o f  t h e  RCW/RSW System and t h e  UHS a re  
requ i red  t o  be OPERABLE t o  ensure t h e  e f f e c t i v e  ope ra t i on  o f  
t h e  RHR System i n  removing heat f rom t h e  reac to r ,  and t h e  
e f f e c t i v e  ope ra t i on  o f  o the r  s a f e t y  r e l a t e d  equipment d u r i n g  
a DBA o r  t r a n s i e n t .  Requ i r ing  t h ree  d i v i s i o n s  t o  be 
OPERABLE ensures t h a t  two d i v i s i o n s  w i l l  be a v a i l a b l e  t o  
p rov ide  adequate c a p a b i l i t y  t o  meet c o o l i n g  requi rements o f  
t h e  equipment r equ i red  f o r  sa fe  shutdown i n  t h e  event  o f  a  
s i n g l e  f a i l u r e .  O p e r a b i l i t y  o f  t h e  UHS and t h e  RCW/RSW 
System i s  de f i ned  i n  t h e  Basis  f o r  LC0 3.7.1. 

(cont inued)  
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BASES 

LC0 
(cont inued)  The Note a l lows one RCW/RSW d i v i s i o n  t o  be inoperab le  i n  

MODE 5, and a f t e r  30 hours f rom i n i t i a l  e n t r y  i n t o  MODE 4 
f rom MODE 3. A f t e r  30 hours i n t o  MODE 4 f rom MODE 3, 
r e a c t o r  decay heat  (assumed maximum a t  t h e  end o f  a  f u e l  
cyc le )  has dropped s u f f i c i e n t l y  such t h a t  o n l y  one RHR 
shutdown c o o l i n g  subsystem can p rov ide  t h e  r e q u i r e d  c o o l i n g  
t o  ma in ta i n  t h e  r e a c t o r  i n  MODE 4 cond i t i on ,  and hence o n l y  
two RCW/RSW d i v i s i o n s  a re  r e q u i r e d  t o  be OPERABLE t o  p rov ide  
redundancy. 

APPLICABILITY I n  MODES 4 and 5, except w i t h  t h e  r e a c t o r  c a v i t y  t o  
d ryer /separa to r  s to rage pool  ga te  removed and water  l e v e l  
2 7.0 m over  t h e  t o p  o f  t h e  r e a c t o r  pressure vessel f lange,  
t h r e e  d i v i s i o n s  o f  t h e  RCW/RSW System and t h e  UHS are  
requ i red  t o  be OPERABLE t o  suppor t  OPERABILITY o f  t h e  
equipment serv iced  by t h e  RCW/RSW System and UHS, and a r e  
r e q u i r e d  t o  be OPERABLE i n  these MODES. 

I n  MODES 1, 2, and 3, t h e  OPERABILITY requi rements o f  t h e  
RCW/RSW System and UHS are  s p e c i f i e d  i n  LC0 3 .7 .1 .  

I n  MODE 5 w i t h  t h e  r e a c t o r  c a v i t y  t o  d ryer /separa to r  s to rage 
pool  ga te  removed and water  l e v e l  2 7.0  m over  t h e  t o p  o f  
t h e  r e a c t o r  pressure vessel f lange,  t h e  OPERABILITY 
requi rements o f  t h e  RCW/RSW System and UHS a r e  s p e c i f i e d  i n  
LC0 3.7 .3 ,  "RCW/RSW System and UHS - Refue l ing . "  

ACTIONS A.1. 8 .1  and 8.2 

I f  one RCW pump and/or one RSW pump and/or one RCW/RSW heat  
exchanger and/or one [spray  network] i n  t h e  UHS i n  t h e  same 
d i v i s i o n  i s  inoperable,  a c t i o n  must be taken t o  r e s t o r e  t h e  
inoperab le  component(s) and thus  t h e  d i v i s i o n  a f f ec ted ,  t o  
OPERABLE s t a t u s  w i t h i n  14 days. I f  one RCW pump and/or one 
RSW pump and/or one RCW/RSW heat  exchanger and/or one UHS 
[spray  network]  i n  t h e  same d i v i s i o n  i s  inoperab le  i n  two o r  
more separate d i v i s i o n s ,  one RCW/RSW o r  UHS [spray  network]  
d i v i s i o n  must be r e s t o r e d  t o  OPERABLE s t a t u s  w i t h i n  7 days 
and two RCW/RSW o r  UHS [spray network] d i v i s i o n s  must be 
res to red  t o  OPERABLE s t a t u s  i n  14 days. I n  these  c o n d i t i o n s  
s u f f i c i e n t  redundant equipment i s  s t i l l  a v a i l a b l e  t o  p rov ide  

(cont inued)  
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ACTIONS A.1. B . l  and 8.2 (cont inued)  
(cont inued)  

c o o l i n g  water  t o  t h e  r e q u i r e d  s a f e t y  r e l a t e d  components and 
s u f f i c i e n t  heat  removal capac i t y  i s  s t i l l  a v a i l a b l e  t o  
adequately cool  s a f e t y  r e l a t e d  loads.  Therefore,  con t inued 
o p e r a b i l i t y  o f  these d i v i s i o n s  i s  j u s t i f i e d .  

The Complet ion Times a r e  reasonable, based on t h e  l ow  
p r o b a b i l i t y  o f  an acc iden t  o c c u r r i n g  w h i l e  one o r  more 
components a re  inoperab le  i n  one o r  more d i v i s i o n s ,  t h e  
number o f  a v a i l a b l e  d i v i s i o n s ,  t h e  s u b s t a n t i a l  c o o l i n g  
c a p a b i l i t y  s t i l l  remain ing i n  a d i v i s i o n ( s )  i n  t h i s  
Cond i t ion ,  and t h e  expected h i g h  d i v i s i o n  a v a i l a b i l i t y  
a f f o rded  by a system where most o f  t h e  equipment, i n c l u d i n g  
t h e  minimum requ i red  f o r  most f unc t i ons ,  i s  no rma l l y  
opera t ing .  However, i n  t h e  degraded mode o f  Cond i t i on  B, 
o v e r a l l  r e l i a b i l i t y  and heat  removal c a p a b i l i t y  i s  reduced 
f rom t h a t  o f  Cond i t i on  A, and thus a more r e s t r i c t i v e  
Completion Time i s  imposed. 

Ll 

I f  t h e  RCW/RSW o r  UHS [spray  network] d i v i s i o n ( s )  cannot be 
r e s t o r e d  t o  OPERABLE s t a t u s  w i t h i n  t h e  assoc ia ted  Completion 
Time(s), o r  one o r  more r e q u i r e d  RCW/RSW o r  UHS [spray 
network] d i v i s i o n ( s )  a re  inoperab le  f o r  reasons o t h e r  than  
Cond i t i on  A o r  B o r  t h e  UHS i s  inoperable,  then  immediately,  
those requ i red  f ea tu re (s )  supported by t h e  inoperab le  
RCW/RSW d i v i s i o n ( s )  o r  t h e  UHS must be dec la red  inoperab le  
(i.e., Emergency D iese l  Generator, RHR heat  exchanger) and 
t h e  app l i cab le  Cond i t ions  and Required Ac t ions  o f  t h e  
app rop r i a te  LCOs f o r  t h e  inoperab le  r e q u i r e d  f ea tu re (s )  must 
be entered.  For t h e  a p p l i c a b l e  shutdown MODES, an 
inoperab le  RCW/RSW d i v i s i o n  o r  UHS r e q u i r e s  e n t e r i n g  t h e  
Cond i t ions  o f  LC0 3.8.11, "AC Sources-Shutdown(Low Water 
Level ) , "  f o r  a d i e s e l  generator  made inoperab le  and e i t h e r  
LC0 3.4.8, "Residual Heat Removal (RHR) Shutdown Coo l ing  
System-Cold Shutdown," o r  LC0 3.9.8, "Residual Heat Removal 
(RHR) Low Water Level"  f o r  RHR shutdown c o o l i n g  made 
inoperab le .  Th i s  i s  i n  accordance w i t h  LC0 3.0.6 and 
ensures t h e  p roper  ac t i ons  a r e  taken f o r  these components. 

(cont inued)  

ABWR TS B 3.7-12 Rev. 0. Design Control Document/Tier 2 



RCY/RSY Sy s tern and UHS- Shutdown 
B 3.7.2 

BASES 

SURV E 1 L LANC E SR 3 .7 .2 .1  
REQU l RERENTS 

This SR ensures adequate long tern (30 days) cool i ng  can be 
maintained. With the UHS water source below the minimum 
leve l ,  the af fected RCU/RSY d i v i s i o n  must be declared 
inoperable. The 24 hour Frequency i s  based on operating 
experience re la ted  t o  trending o f  the  parameter var ia t ions 
dur ing the appl icable WOES. 

This SR v e r i f i e s  the water leve l  i n  each RSY pur~p wel l  of 
the in take  s t ructure t o  be s u f f i c i e n t  fo r  t he  proper 
operat i on  o f  the RSY pumps (net pos i t i ve  suct ion head and 
pump vor tex ing are considered i n  determining t h i s  l i m i t ) .  
The 24 hour Frequency i s  based on operat ing experience 
re l a ted  t o  trending o f  the pardmeter va r ia t ions  dur ing the 
appl icab le  MODES. 

V e r i f i c a t i o n  o f  the RSW water temperature a t  the i n l e t  t o  
th2 RCU/RSU heat exchangers ensures t ha t  t he  heat removal 
c a p a b i l i t y  o f  the RCW/RSW System i s  w i t h i n  t h e  assumptions 
o f  t he  D M  analysis. The 24 hour Frequency i s  based on 
operat ing experience re la ted t o  t rending o f  the  parameter 
va r i a t i ons  during the appl icable MODES. 

Ver i f y ing  the correct  a1 ignment f o r  each manual, power 
operated, and automatic valve i n  each RCW/RSW and associated 
UHS [spray network] d i v i s i on  f low path provides assurance 
tha t  the proper f low paths w i l l  e x i s t  f o r  RCU/RSY operation. 
This SR does not apply t o  valves t h a t  are locked, sealed, or 
otherwise secured i n  posi t ion.  since these valves were 
v e r i f i e d  t o  be i n  the correct  pos i t i on  p r i o r  t o  locking, 
sealing, o r  securing. A valve i s  a lso  allowed t o  be i n  the 
nonacctdent pos i t  ion and yet  considered i n  the correct  
pos i t i on .  provided i t  can be automat ical ly  real igned t o  i t s  
accident pos i t ion .  This SR does not requ i re  any t e s t i n g  o r  
valve manipulation; rather. i t  involves v e r i f i c a t i o n  tha t  
those valves capable o f  potent ia l  ly being misposi t ioned are 
i n  the correct  pos i t ion.  This SR does not apply t o  valves 

(continued) 
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B 3.7.2 

BASES 

REQUIREMENTS SR 3.7.2.4 (cont inued)  
(cont inued)  

t h a t  cannot be i n a d v e r t e n t l y  misal igned,  such as check 
valves.  

Th is  SR i s  mod i f i ed  by a  Note i n d i c a t i n g  t h a t  i s o l a t i o n  o f  
t h e  RCW/RSW System t o  components o r  systems may render  those 
components o r  systems inoperable,  b u t  does n o t  a f f e c t  t h e  
OPERABILITY o f  t h e  RCW/RSW System. As such, when a l l  
RCW/RSW pumps, valves, and p i p i n g  a re  OPERABLE, b u t  a  branch 
connect ion o f f  t h e  main header i s  i s o l a t e d ,  t h e  RCW/RSW 
System i s  s t i l l  OPERABLE. The 31 day Frequency i s  based on 
eng ineer ing  judgement, i s  cons i s ten t  w i t h  t h e  procedura l  
c o n t r o l s  govern ing va l ve  opera t ion ,  and ensures c o r r e c t  
va l ve  p o s i t i o n s .  

Th i s  SR v e r i f i e s  t h a t  t h e  automat ic  i s o l a t i o n  va lves  o f  t h e  
RCW/RSW System w i l l  au toma t i ca l l y  sw i t ch  t o  t h e  s a f e t y  o r  
emergency p o s i t i o n  t o  p rov ide  cool  i ng water  e x c l u s i v e l y  t o  
t h e  s a f e t y  r e l a t e d  equipment, and l i m i t e d  non-sa fe ty  r e l a t e d  
equipment, du r i ng  an acc iden t  event.  Th i s  i s  demonstrated 
by use o f  an ac tua l  o r  s imu la ted  i n i t i a t i o n  s i gna l .  Th is  SR 
a l s o  v e r i f i e s  t h e  automat ic  s t a r t  c a p a b i l i t y  o f  t h e  RCW/RSW 
pumps t h a t  a re  i n  standby and automat ic  v a l v i n g  i n  each o f  
t h e  standby RCW/RSW heat  exchangers and assoc ia ted  UHS 
[spray  network] i n  each d i v i s i o n .  SRs i n  LC0 3.3.1.1 and 
LC0 3.3.1.4 ove r l ap  t h i s  SR t o  p rov ide  complete t e s t i n g  o f  
t h e  s a f e t y  f u n c t i o n .  

Operat ing experience has shown t h a t  these components u s u a l l y  
pass t h e  SR when performed on t h e  18 month Frequency. 
Therefore,  t h i s  Frequency i s  concluded t o  be acceptable f rom 
a  r e l i a b i l i t y  s tandpo in t .  

REFERENCES 1. Regulatory Guide 1.27, Rev is ion  2, January 1976. 

2 .  DCD T i e r  2, Sect ions 9.2.11 and 9.2.15. 

3. DCD T i e r  2, Sec t ion  6.2.1.1.3.3.1.4. 

4. DCD T i e r  2, Chapter 15. 
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RCW/RSW System and UHS-Refuel i n g  
B 3.7.3 

B 3.7 PLANT SYSTEMS 

B 3.7.3 Reactor B u i l d i n g  Coo l ing  Water (RCW) System, Reactor Serv ice  Water 
(RSW) System and U l t ima te  Heat S ink  (UHS) - Re fue l i ng  

BASES 

BACKGROUND A d e s c r i p t i o n  o f  t h e  RCW and RSW Systems and t h e  UHS a re  
p rov ided  i n  t h e  Bases f o r  LC0 3.7.1, "Reactor B u i l d i n g  
Cool ing Water (RCW) System, Reactor Serv ice  Water (RSW) 
System and U l t ima te  Heat Sink (UHS) - Operat ing." I n  MODE 5 
w i t h  t h e  r e a c t o r  vessel water  l e v e l  > 7.0 m over  t h e  vessel  
f l ange  t h e  u n i t  components t o  which t h e  RCW/RSW System i s  
r e q u i r e d  t o  supply  c o o l i n g  water  i s  g r e a t l y  reduced f rom 
normal opera t ion .  For example, LC0 3.8.2, "AC Sources- 
Refue l ing"  and LC0 3.9.7, "RHR-High Water Leve l "  r e q u i r e  one 
DG and one RHR subsystem t o  be OPERABLE, respec t i ve l y ,  and 
LC0 3.5.2, "ECCS-Shutdown" does n o t  r e q u i r e  any ECCS 
components t o  be OPERABLE f o r  t h i s  c o n d i t i o n .  

APPLICABLE The volume o f  water incorpora ted  i n  t h e  UHS i s  s i zed  so t h a t  
SAFETY ANALYSES s u f f i c i e n t  water i nven to ry  i s  a v a i l a b l e  f o r  a l l  RCW/RSW 

System pos t  LOCA c o o l i n g  requi rements f o r  a 30 day p e r i o d  
w i t h  no a d d i t i o n a l  makeup water  source a v a i l a b l e  (Ref. 1) .  
The a b i l i t y  o f  t h e  RCW/RSW System t o  suppor t  l o n g  te rm 
c o o l i n g  o f  t h e  r e a c t o r  o r  containment i s  assumed i n  
eva lua t ions  o f  t h e  equipment r e q u i r e d  f o r  sa fe  r e a c t o r  
shutdown presented i n  DCD T i e r  2, Sect ions 9.2.11, 9.2.15, 
6.2.1.1.3.3.1.4, and Chapter 15, (Refs. 2, 3, and 4, 
r e s p e c t i v e l y ) .  With t h e  u n i t  i n  MODE 5 and w i t h  t h e  r e a c t o r  
c a v i t y  t o  d ryer /separa to r  s torage ga te  removed and water  
l e v e l  t 7.0 m over  t h e  t o p  o f  t h e  r e a c t o r  p ressure  vessel  
f lange,  t h e  volume o f  water i n  t h e  r e a c t o r  vessel  p rov ides  a 
heat  s i n k  f o r  decay heat  removal. However, t o  p rov ide  
redundancy, a minimum o f  one RCW/RSW d i v i s i o n  i s  r e q u i r e d  t o  
be OPERABLE. 

The combined RCW/RSW System, t oge the r  w i t h  t h e  UHS, 
s a t i s f i e s  C r i t e r i o n  3 o f  t h e  NRC P o l i c y  Statement. 

(cont inued)  
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B  3.7.3 

BASES 

LC0 One d i v i s i o n  o f  t h e  RCW/RSW System and t h e  UHS a r e  r e q u i r e d  
t o  be OPERABLE t o  ensure t h e  e f f e c t i v e  ope ra t i on  o f  t h e  RHR 
System i n  removing heat  f rom t h e  r e a c t o r .  LC0 3.9.7, "RHR- 
High Water Level"  r e q u i r e s  t h a t  one RHR subsystem be 
OPERABLE and i n  ope ra t i on  i n  MODE 5 w i t h  t h e  water  l e v e l  
2 7.0 m above t h e  RPV f lange.  Only one subsystem i s  
r e q u i r e d  because t h e  volume o f  water  above t h e  RPV f l ange  
prov ides  backup decay heat  removal c a p a b i l i t y .  Operab i l  i t y  
o f  t h e  UHS and t h e  RCW/RSW System i s  d e f i n e d  i n  t h e  Basis  
f o r  LC0 3.7.1. 

APPLICABILITY I n  MODE 5 w i t h  t h e  r e a c t o r  c a v i t y  t o  d ryer /separa to r  s torage 
pool  ga te  removed and water  l e v e l  2 7.0 m over  t h e  t o p  o f  
t h e  r e a c t o r  pressure vessel f lange,  one d i v i s i o n  o f  t h e  
RCW/RSW System and t h e  UHS are  r e q u i r e d  t o  be OPERABLE t o  
suppor t  OPERABILITY o f  t h e  equipment serv iced  by t h e  RCW/RSW 
System and UHS, and are  r e q u i r e d  t o  be OPERABLE i n  t h i s  
MODE. 

I n  MODES 1, 2, and 3, t h e  OPERABILITY requi rements o f  t h e  
RCW/RSW System and UHS are  s p e c i f i e d  i n  LC0 3.7.1. 

I n  MODES 4 and 5, except w i t h  t h e  r e a c t o r  c a v i t y  t o  
d r y e r l s e p a r a t o r  s to rage pool  ga te  removed and water  l e v e l  
2 7.0 m over  t h e  t o p  o f  t h e  r e a c t o r  pressure vessel  f lange,  
t h e  OPERABILITY requirements o f  t h e  RCW/RSW System and UHS 
are  s p e c i f i e d  i n  LC0 3.7.2, "RCW/RSW System and UHS - 
Shutdown." 

ACTIONS A. l  and A.2 

I f  no RCW/RSW d i v i s i o n  i s  operable o r  t h e  UHS i s  inoperable,  
o r  t h e  assoc ia ted  d i v i s o n a l  UHS [spray  networks] a r e  
inoperable,  then, immediately,  those r e q u i r e d  f e a t u r e ( s )  
supported by t h e  inoperab le  r e q u i r e d  RCW/RSW d i v i s i o n  o r  UHS 
must be dec la red  inoperab le  ( i . e . ,  Emergency D iese l  
Generator, RHR heat exchanger) and t h e  a p p l i c a b l e  Cond i t ions  
and Required Ac t ions  o f  t h e  app rop r i a te  LCOs f o r  t h e  
inoperab le  r e q u i r e d  f ea tu re (s )  must be entered.  An 
inoperab le  RCW/RSW d i v i s i o n  o r  UHS r e q u i r e s  e n t e r i n g  t h e  
Cond i t ions  o f  LC0 3.8.2, "AC Sources-Refuel ing," f o r  a  

(cont inued)  
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ACT IONS A . l  and A . $  (continued) 

d iese l  generator made inoperable and L C 0  3.9.7, 'Residual 
Heat Removal (RHR)-High Uater Level" f o r  RHR shutdown 
cool ing made inoperable. T h i  s i s  i n  accordance w i t h  LC0 
3.0.6 and ensures the proper act ions are taken f o r  these 
components. 

-9 - 
m. 'I 

SURVEILLANCE SR 3 .7 .3 .1  
REQU I REMERTS 

This SR ensures adequate long term (30 days) coo l ing  can be Gg 
maintained. Y i t h  the UHS water source below the  minimum 
l eve l ,  the a f fec ted RCU/RSW d i v i s i o n  must be declared sk 
inoperable. The 24 hour Frequency i s  based on operating 

- 
experience re l a ted  t o  t rending o f  the parameter var ia t ions 
dur ing the appl icable HODES. - 

This SR v e r i f i e s  the water leve l  i n  each RSW pump we l l  o f  
the in take s t ructure t o  be s u f f i c i e n t  f o r  the proper 
operat ion o f  the  RSW pumps (net  p o s i t i v e  suc t ion  head and 
pump vortexing are considered i n  determining t h i s  l i m i t ) .  
The 24 hour Frequency i s  based on operat ing experience 
re l a ted  t o  t rending o f  the parameter va r i a t i ons  dur ing the 
appl icable MODES. 

Ver i f i ca t i on  o f  the RSW water temperature a t  the i n l e t  t o  
the RCU/RSY heat exchangers ensures t h a t  the heat removal 
c a p a b i l i t y  o f  the RCW/RSU System i s  w i t h i n  the assumptions 
o f  the OBA analysis. The 24 hour Frequency i s  based on 
operat ing experience re la ted  t o  t rend ing of the parameter 
va r ia t ions  dur ing the appl i cab le  MODES. 

Ver i f y ing  the correct  a1 ignment f o r  each manual, power 
operated, and automatic valve i n  each RCU,/RSW and associated 
UHS [spray network] d i v i s i o n  flow path provides assurance 

(con t i nued) 
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BASES 

SURVEILLANCE SR 3.7.3.4 (cont inued)  
REQUIREMENTS 

(cont inued)  t h a t  t h e  p roper  f l o w  paths w i l l  e x i s t  f o r  RCW/RSW opera t ion .  
Th is  SR does n o t  app ly  t o  va lves t h a t  a r e  locked,  sealed, o r  . .  - 
o therw ise  secured i n  p o s i t i o n ,  s i nce  these va lves  were 
v e r i f i e d  t o  be i n  t h e  c o r r e c t  p o s i t i o n  p r i o r  t o  l ock ing ,  
sea l ing ,  o r  secur ing.  A  va l ve  i s  a l s o  a l lowed t o  be i n  t h e  
nonaccident  p o s i t i o n  and y e t  considered i n  t h e  c o r r e c t  
p o s i t i o n ,  p rov ided  i t  can be a u t o m a t i c a l l y  r e a l i g n e d  t o  i t s  
acc iden t  p o s i t i o n .  Th is  SR does n o t  r e q u i r e  any t e s t i n g  o r  
va l ve  man ipu la t ion ;  r a t h e r ,  i t  i n v o l v e s  v e r i f i c a t i o n  t h a t  
those va lves  capable o f  p o t e n t i a l l y  be ing  m ispos i t i oned  are  
i n  t h e  c o r r e c t  p o s i t i o n .  Th is  SR does n o t  app ly  t o  va lves  
t h a t  cannot be i n a d v e r t e n t l y  misal igned,  such as check 
valves.  

Th is  SR i s  mod i f i ed  by a  Note i n d i c a t i n g  t h a t  i s o l a t i o n  o f  
t h e  RCW/RSW System t o  components o r  systems may render  those 
components o r  systems inoperable,  b u t  does n o t  a f f e c t  t h e  
OPERABILITY o f  t h e  RCW/RSW System. As such, when a l l  
RCW/RSW pumps, va lves,  and p i p i n g  a re  OPERABLE, b u t  a  branch 
connect ion o f f  t h e  main header i s  i s o l a t e d ,  t h e  RCW/RSW 
System i s  s t i l l  OPERABLE. 

The 31 day Frequency i s  based on eng ineer ing  judgement, i s  
cons i s ten t  w i t h  t h e  procedura l  c o n t r o l s  govern ing va l ve  
opera t ion ,  and ensures c o r r e c t  va l ve  p o s i t i o n s .  

SR 3 .7 .3 .5  

Th is  SR v e r i f i e s  t h a t  t h e  automat ic  i s o l a t i o n  va lves  o f  t h e  
RCW/RSW System w i l l  au toma t i ca l l y  sw i t ch  t o  t h e  s a f e t y  o r  
emergency p o s i t i o n  t o  p rov ide  c o o l i n g  water  e x c l u s i v e l y  t o  
t h e  s a f e t y  r e l a t e d  equipment, and l i m i t e d  non-sa fe ty  r e l a t e d  
equipment, d u r i n g  an acc iden t  event.  Th i s  i s  demonstrated 
by use o f  an ac tua l  o r  s imu la ted  i n i t i a t i o n  s i g n a l .  Th i s  SR 
a l s o  v e r i f i e s  t h e  automat ic  s t a r t  c a p a b i l i t y  o f  t h e  RCW/RSW 
pumps t h a t  a re  i n  standby and automat ic  v a l v i n g  i n  each o f  
t h e  standby RCW/RSW heat exchangers and assoc ia ted  UHS 
[spray  network]  i n  each d i v i s i o n .  The LOGIC SYSTEM 
FUNCTIONAL TEST i n  SR 3 .3 .5 .1 .4  over laps  t h i s  SR t o  p rov ide  
complete t e s t i n g  o f  t h e  s a f e t y  f u n c t i o n .  

Operat ing exper ience has shown t h a t  these components u s u a l l y  
pass t h e  SR when performed on t h e  18 month Frequency. 

(cont inued)  
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B 3 .7 .3  

BASES 

SURVEILLANCE SR 3 . 7 . 3 . 5  (cont inued)  
REOUIREMENTS 

(cont inued)  There fore ,  t h i s  Frequency i s  concluded t o  be acceptable  from 
a r e l i a b i l i t y  standpoint .  

REFERENCES 1. Regulatory  Guide 1 .27 ,  Revis ion 2 ,  January 1976. 

2.  DCD T i e r  2, Sect ions 9 .2 .11  and 9 .2 .15.  

3 .  DCO T i e r  2 ,  Sect ion 6 . 2 . 1 . 1 . 3 . 3 . 1 . 4 .  

4 .  DCD T i e r  2 ,  Chapter 15.  

ABWR TS B 3 .7-19 Rev. 0. Design Control Document/Tier 2 



CRHA EF System 
B  3 . 7 . 4  

B 3 .7  PLANT SYSTEMS 

B 3.7.4 Cont ro l  Room H a b i t a b i l i t y  Area (CRHA) - Emergency F i l t r a t i o n  (EF) 
System 

BASES 

BACKGROUND The Emergency F i l t r a t i o n  System o f  t h e  CRHA HVAC System, 
p rov ides  a  r a d i o l o g i c a l l y  c o n t r o l  l e d  environment f rom which 
t h e  u n i t  can be s a f e l y  operated f o l l o w i n g  a  Design Basis  
Accident  (DBA) . 
The s a f e t y  r e l a t e d  f u n c t i o n  o f  t h e  Emergency F i l t r a t i o n  
System used t o  c o n t r o l  r a d i a t i o n  exposure c o n s i s t s  o f  two 
independent and redundant h i g h  e f f i c i e n c y  a i r  f i l t r a t i o n  
d i v i s i o n s  f o r  t reatment  o f  a  m ix tu re  o f  r e c i r c u l a t e d  a i r  and 
a  minimum o f  ou t s i de  a i r  supp l ied  f o r  p r e s s u r i z a t i o n  o f  t h e  
main c o n t r o l  area envelope (MCAE). Each d i v i s i o n  c o n s i s t s  
o f  an e l e c t r i c  heater ,  a  p r e f i l t e r ,  a  h i g h  e f f i c i e n c y  
p a r t i c u l a t e  a i r  (HEPA) f i l t e r ,  an a c t i v a t e d  charcoal  
adsorber sec t ion ,  a  second HEPA f i l t e r ,  a  fan, and t h e  
associated ductwork and dampers. The e l e c t r i c  hea ter  l i m i t s  
t h e  r e l a t i v e  humid i ty  o f  t h e  i n f l u e n t  a i r  stream t o  l e s s  
than 70% r e l a t i v e  humid i ty .  P r e f i l t e r s  and HEPA f i l t e r s  
remove p a r t i c u l a t e  ma t te r  t h a t  may be r a d i o a c t i v e .  The 
charcoal  adsorbers p rov ide  a  holdup p e r i o d  f o r  gaseous 
iod ine ,  a l l ow ing  t ime f o r  decay. The second HEPA f i l t e r  
c o l l e c t s  any carbon f i n e s  exhausted f rom t h e  adsorber. 

Upon r e c e i p t  o f  t h e  i n i t i a t i o n  s i g n a l ( s )  ( i n d i c a t i v e  o f  
cond i t i ons  t h a t  cou ld  r e s u l t  i n  r a d i a t i o n  exposure t o  MCAE 
personnel ) ,  t h e  Emergency F i l t r a t i o n  System au toma t i ca l l y  
switches t o  t h e  h igh  r a d i a t i o n  mode o f  ope ra t i on  t o  prevent  
i n f i l t r a t i o n  o f  contaminated a i r  i n t o  t h e  MCAE. 

The Emergency F i l t r a t i o n  System i s  designed t o  ma in ta i n  t h e  
MCAE environment f o r  a  30 day cont inuous occupancy a f t e r  a  
DBA, w i t h o u t  exceeding a  0.05 Sv whole body dose. Emergency 
F i l t r a t i o n  System opera t ion  i n  ma in ta i n i ng  t h e  c o n t r o l  room 
h a b i t a b i l i t y  i s  discussed i n  DCD T i e r  2, Sect ions 6.4.1 
and 9.4.1 (Refs. 1 and 2, r e s p e c t i v e l y ) .  

APPLICABLE The a b i l i t y  o f  t h e  Emergency F i l t r a t i o n  System t o  
SAFETY ANALYSES main ta in  t h e  h a b i t a b i l i t y  o f  t h e  c o n t r o l  room i s  an e x p l i c i t  

assumption f o r  t h e  sa fe t y  analyses presented i n  

(cont inued)  
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APPLICABLE DCD T i e r  2, Chapters 6 and 15 (Refs. 3 and 4, r e s p e c t i v e l y ) .  
SAFETY ANALYSES The f i l t r a t i o n  mode o f  t he  Emergency F i l t r a t i o n  System i s  

(cont inued)  assumed t o  operate f o l l o w i n g  a l o s s  o f  coo lan t  acc ident ,  
main steam l i n e  break, and f u e l  hand l ing  acc ident .  The 
r a d i o l o g i c a l  doses t o  MCAE personnel as a r e s u l t  o f  t h e  
var ious  DBAs are  summarized i n  Reference 4. No s i n g l e  
a c t i v e  o r  passive f a i l u r e  w i l l  cause t h e  l o s s  o f  ou t s i de  o r  
r e c i r c u l a t e d  a i r  f rom t h e  MCAE. 

The Emergency F i l t r a t i o n  System s a t i s f i e s  C r i t e r i o n  3 o f  t h e  
NRC Pol i c y  Statement. 

LC0 Two redundant d i v i s i o n s  o f  t he  Emergency F i l t r a t i o n  System 
a re  r e q u i r e d  t o  be OPERABLE t o  ensure t h a t  a t  l e a s t  one i s  
ava i l ab le ,  assuming a s i n g l e  f a i l u r e  d i sab les  t h e  o t h e r  
d i v i s i o n .  To ta l  system f a i l u r e  cou ld  r e s u l t  i n  exceeding a 
dose o f  0.05 Sv t o  t h e  c o n t r o l  room opera to rs  i n  t he  event 
o f  a DBA. 

The Emergency F i l t r a t i o n  System i s  considered OPERABLE when 
t h e  i n d i v i d u a l  components necessary t o  c o n t r o l  opera to r  
exposure a re  OPERABLE i n  bo th  d i v i s i o n s .  A d i v i s i o n  i s  
considered OPERABLE when i t s  associated:  

a. Fan i s  OPERABLE; 

b. HEPA f i l t e r  and charcoal adsorber a re  n o t  excess ive ly  
r e s t r i c t i n g  f l o w  and are  capable o f  per fo rming  t h e i r  
f i l t r a t i o n  func t ions ;  and 

c .  Heater,  ductwork, va lves,  and dampers a re  OPERABLE, 
and a i r  c i r c u l a t i o n  can be maintained. 

I n  add i t i on ,  t he  MCAE boundary must be maintained, i n c l u d i n g  
t h e  i n t e g r i t y  o f  t he  wa l l s ,  f l o o r s ,  c e i l i n g s ,  ductwork, and 
double e n t r y  doors w i t h  v e s t i b u l e  between a t  a p o s i t i v e  
pressure o f  a t  l e a s t  0.32 mm o f  water  gauge r e l a t i v e  t o  
atmosphere. 

APPLICABILITY I n  MODES 1, 2, and 3, t he  Emergency F i l t r a t i o n  System must 
be OPERABLE t o  c o n t r o l  opera to r  exposure du r i ng  and 

(cont inued) 

ABWR TS B 3.7-21 Rev. 0. Design Control Document/Tier 2 



CRHA EF System 
B 3.7.4 

BASES 

APPLICABILITY 
(cont inued)  f o l l o w i n g  a DBA, s ince  t h e  DBA cou ld  l e a d  t o  a f i s s i o n  

p roduc t  re lease .  

I n  MODES 4 and 5, t h e  p r o b a b i l i t y  and consequences o f  a DBA 
are  reduced due t o  t h e  pressure and temperature l i m i t a t i o n s  
i n  these MODES. Therefore, ma in ta i n i ng  t h e  Emergency 
F i l t r a t i o n  System OPERABLE i s  n o t  r e q u i r e d  i n  MODE 4 o r  5, 
except  f o r  t h e  f o l l o w i n g  s i t u a t i o n s  under which s i g n i f i c a n t  
r a d i o a c t i v e  re leases  can be pos tu la ted :  

a. Dur ing  opera t ions  w i t h  a p o t e n t i a l  f o r  d r a i n i n g  t h e  
r e a c t o r  vessel (OPDRVs) ; 

b. Dur ing  CORE ALTERATIONS; and 

c .  Dur ing  movement o f  i r r a d i a t e d  f u e l  assemblies i n  t h e  
secondary containment. 

ACTIONS 

With one Emergency F i l t r a t i o n  d i v i s i o n  inoperable,  t h e  
inoperab le  Emergency F i l t r a t i o n  d i v i s i o n  must be r e s t o r e d  t o  
OPERABLE s t a t u s  w i t h i n  7 days. Wi th t h e  u n i t  i n  t h i s  
cond i t i on ,  t h e  remain ing OPERABLE Emergency F i l t r a t i o n  
d i v i s i o n  i s  adequate t o  per form MCAE r a d i a t i o n  p r o t e c t i o n .  
However, t h e  o v e r a l l  r e l i a b i l i t y  i s  reduced because a s i n g l e  
f a i l u r e  i n  t h e  OPERABLE d i v i s i o n  cou ld  r e s u l t  i n  l o s s  o f  
Emergency F i l t r a t i o n  System func t i on .  The 7 day Completion 
Time i s  based on t h e  low p r o b a b i l i t y  o f  a DBA o c c u r r i n g  
d u r i n g  t h i s  t ime per iod ,  and t h a t  t h e  remain ing d i v i s i o n  can 
p rov ide  t h e  requ i red  c a p a b i l i t i e s .  

B . l  and 8.2 

I n  MODE 1, 2, o r  3, i f  t h e  inoperab le  Emergency F i l t r a t i o n  
d i v i s i o n  cannot be res to red  t o  OPERABLE s t a t u s  w i t h i n  t h e  
assoc ia ted  Completion Time, t h e  u n i t  must be p laced i n  a 
MODE t h a t  min imizes r i s k .  To achieve t h i s  s ta tus ,  t h e  u n i t  
must be p laced i n  a t  l e a s t  MODE 3 w i t h i n  12 hours and i n  
MODE 4 w i t h i n  36 hours. The a l lowed Complet ion Times a r e  
reasonable, based on ope ra t i ng  experience, t o  reach  t h e  

(cont inued)  
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ACTIONS B.1 and B.? (cont inued)  
(cont inued)  

Cequired u n i t  cond i t i ons  f rom f u l l  power c o n d i t i o n s  i n  an 
o r d e r l y  manner and w i t hou t  cha l l eng ing  u n i t  systems. 

C.1, C.2.1. C.2.2. and C.2.3 

The Required Ac t ions  o f  Cond i t i on  C a r e  m o d i f i e d  by  a Note 
i n d i c a t i n g  t h a t  LC0 3.0.3 does n o t  apply .  I f  moving 
i r r a d i a t e d  f u e l  assemblies w h i l e  i n  MODE 1, 2, o r  3, t h e  
f u e l  movement i s  independent o f  r e a c t o r  opera t ions .  
Therefore,  i n a b i l i t y  t o  suspend movement o f  i r r a d i a t e d  f u e l  
assemblies i s  n o t  s u f f i c i e n t  reason t o  r e q u i r e  a r e a c t o r  
shutdown. 

Dur ing  movement o f  i r r a d i a t e d  f u e l  assemblies i n  t h e  
secondary containment, d u r i n g  CORE ALTERATIONS, o r  d u r i n g  
OPDRVs, i f  t h e  inoperab le  Emergency F i l t r a t i o n  d i v i s i o n  
cannot be res to red  t o  OPERABLE s t a t u s  w i t h i n  t h e  r e q u i r e d  
Completion Time, t h e  OPERABLE Emergency F i l t r a t i o n  d i v i s i o n  
may be p laced i n  t h e  f i l t r a t i o n  mode. Th i s  a c t i o n  ensures 
t h a t  t h e  remain ing d i v i s i o n  i s  OPERABLE, t h a t  no f a i l u r e s  
t h a t  would prevent  automat ic  a c t u a t i o n  w i l l  occur,  and t h a t  
any a c t i v e  f a i l u r e  w i l l  be r e a d i l y  detected.  

An a l t e r n a t i v e  t o  Required Ac t i on  C . l  i s  t o  immediate ly  
suspend a c t i v i t i e s  t h a t  present  a p o t e n t i a l  f o r  r e l e a s i n g  
r a d i o a c t i v i t y  t h a t  might  r e q u i r e  i n i t i a t i o n  o f  t h e  Emergency 
F i l t r a t i o n  System. Th is  p laces  t h e  u n i t  i n  a c o n d i t i o n  t h a t  
min imizes r i s k .  

I f  app l i cab le ,  CORE ALTERATIONS and movement o f  i r r a d i a t e d  
f u e l  assemblies i n  t h e  secondary containment must be 
suspended immediately.  Suspension o f  these a c t i v i t i e s  s h a l l  
n o t  p rec lude  complet ion o f  movement o f  a component t o  a sa fe  
p o s i t i o n .  Also, i f  app l i cab le ,  ac t i ons  must be i n i t i a t e d  
immediate ly  t o  suspend OPDRVs t o  min imize t h e  p r o b a b i l i t y  o f  
a vessel draindown and subsequent p o t e n t i a l  f o r  f i s s i o n  
p roduc t  re lease .  Ac t ions  must con t inue  u n t i l  t h e  OPDRVs a r e  
suspended. 

(cont inued)  
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(cont inued)  

I f  bo th  Emergency F i l t r a t i o n  d i v i s i o n s  a r e  i nope rab le  i n  
MODE 1, 2, o r  3, t h e  Emergency F i l t r a t i o n  System may n o t  be 
capable o f  per fo rming  t h e  in tended f u n c t i o n  and t h e  u n i t  i s  
i n  a c o n d i t i o n  ou t s i de  o f  t h e  acc iden t  analyses. Therefore,  
LC0 3.0.3 must be entered immediately.  

E . 1 .  E.2. and E.3 

The Required Ac t ions  o f  Cond i t i on  E a r e  mod i f i ed  by a Note 
i n d i c a t i n g  t h a t  LC0 3.0.3 does n o t  apply. I f  moving 
i r r a d i a t e d  f u e l  assemblies w h i l e  i n  MODE 1, 2, o r  3, t h e  
f u e l  movement i s  independent o f  r e a c t o r  opera t ions .  
Therefore,  i n a b i l i t y  t o  suspend movement o f  i r r a d i a t e d  f u e l  
assemblies i s  n o t  s u f f i c i e n t  reason t o  r e q u i r e  a r e a c t o r  
shutdown. 

Dur ing  movement o f  i r r a d i a t e d  f u e l  assemblies i n  t h e  
secondary containment, d u r i n g  CORE ALTERATIONS, o r  d u r i n g  
OPDRVs, w i t h  two Emergency F i l t r a t i o n  d i v i s i o n s  inoperable,  
a c t i o n  must be taken immediate ly  t o  suspend a c t i v i t i e s  t h a t  
p resent  a p o t e n t i a l  f o r  r e l e a s i n g  r a d i o a c t i v i t y  t h a t  might  
r e q u i r e  i n i t i a t i o n  o f  t h e  Emergency F i l t r a t i o n  System. Th i s  
p laces  t h e  u n i t  i n  a c o n d i t i o n  t h a t  min imizes r i s k .  

I f  app l i cab le ,  CORE ALTERATIONS and movement o f  i r r a d i a t e d  
f u e l  assemblies i n  t h e  secondary containment must be 
suspended immediately.  Suspension o f  these a c t i v i t i e s  s h a l l  
n o t  p rec lude  complet ion o f  movement o f  a component t o  a sa fe  
p o s i t i o n .  I f  app l i cab le ,  ac t i ons  must be i n i t i a t e d  
immediate ly  t o  suspend OPDRVs t o  min imize t h e  p r o b a b i l i t y  o f  
a vessel draindown and subsequent p o t e n t i a l  f o r  f i s s i o n  
p roduc t  re lease.  Ac t ions  must con t inue  u n t i l  t h e  OPDRVs are  
suspended. 

SURVEILLANCE SR 3.7.4.1 
REOUIREMENTS 

Th i s  SR v e r i f i e s  t h a t  a d i v i s i o n  i n  standby mode s t a r t s  on 
demand and cont inues t o  operate.  Standby systems should be 
checked p e r i o d i c a l l y  t o  ensure t h a t  they  s t a r t  and f u n c t i o n  
p rope r l y .  As t h e  environmental and normal ope ra t i ng  
cond i t i ons  o f  t h i s  system are n o t  severe, t e s t i n g  each 

(cont inued)  
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SURVEILLANCE SR 3.7.4.1 (cont inued)  
REQUIREMENTS 

(cont inued)  d i v i s i o n  once every month p rov ides  an adequate check on t h i s  
system. Month ly  hea ter  ope ra t i on  d r i e s  o u t  any mo is tu re  
accumulated i n  t h e  charcoal  f rom humid i t y  i n  t h e  ambient 
a i r .  Systems w i t h  hea ters  must be operated f o r  t 10 
cont inuous hours w i t h  t h e  heaters  energ ized.  Furthermore, 
t h e  31 day Frequency i s  based on t h e  known r e l i a b i l i t y  o f  
t h e  equipment and t h e  two d i v i s i o n  redundancy a v a i l a b l e .  

Th i s  SR v e r i f i e s  t h a t  t h e  r e q u i r e d  Emergency F i l t r a t i o n  
t e s t i n g  i s  performed i n  accordance w i t h  t h e  V e n t i l a t i o n  
F i l t e r  Tes t i ng  Program (VFTP). The Emergency F i l t r a t i o n  
f i l t e r  t e s t s  a re  i n  accordance w i t h  Regulatory Guide 1.52 
(Ref.  5 ) .  The VFTP i nc ludes  t e s t i n g  HEPA f i l t e r  
performance, charcoal  adsorber e f f i c i e n c y ,  minimum system 
f l o w  r a t e ,  and t h e  phys i ca l  p r o p e r t i e s  o f  t h e  a c t i v a t e d  
charcoal  (general use and f o l l o w i n g  s p e c i f i c  ope ra t i ons ) .  
S p e c i f i c  t e s t  f requenc ies  and a d d i t i o n a l  i n f o r m a t i o n  a r e  
d iscussed i n  d e t a i l  i n  t h e  VFTP. 

Th is  SR v e r i f i e s  t h a t  each Emergency F i l t r a t i o n  d i v i s i o n  
s t a r t s  and operates on an ac tua l  o r  s imu la ted  i n i t i a t i o n  
s i g n a l .  The LOGIC SYSTEM FUNCTIONAL TEST i n  SR 3.3.7.1.4 
over laps  t h i s  SR t o  p rov ide  complete t e s t i n g  o f  t h e  s a f e t y  
f u n c t i o n .  The 18 month Frequency i s  s p e c i f i e d  i n  
Reference 5. 

Th i s  SR v e r i f i e s  t h e  i n t e g r i t y  o f  t h e  MCAE and t h e  assumed 
in leakage r a t e s  o f  p o t e n t i a l l y  contaminated a i r .  The 
c o n t r o l  room p o s i t i v e  pressure, w i t h  respec t  t o  p o t e n t i a l l y  
contaminated adjacent  spaces, i s  p e r i o d i c a l l y  t e s t e d  t o  
v e r i f y  p roper  f u n c t i o n  o f  t h e  Emergency F i l t r a t i o n  System. 
Dur ing  t h e  emergency mode o f  opera t  ion ,  t h e  Emergency 
F i l t r a t i o n  System i s  designed t o  s l i g h t l y  p ressu r i ze  t h e  
c o n t r o l  room t o  2 3.2 mm water  gauge p o s i t i v e  pressure w i t h  
respec t  t o  t h e  atmosphere t o  p revent  u n f i l t e r e d  in leakage.  

(cont inued)  
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SURVEILLANCE SR 3 . 7 . 4 . 4  (cont inued)  
REOUIREMENTS ~ ~- . - - ~ ~ 

(cont inued)  The Emergency F i l t r a t i o n  System i s  designed t o  ma in ta i n  t h i s  
p o s i t i v e  pressure a t  a f l o w  r a t e  o f  < 360 m3/h @ 0.101 MPa, 
0°C t o  t h e  MCAE i n  t h e  emergency f i l t r a t i o n  mode. The 
Frequency o f  18 months on a STAGGERED TEST BASIS i s  
cons i s ten t  w i t h  i n d u s t r y  p r a c t i c e  and o t h e r  f i l t r a t i o n  
system SRs. 

REFERENCES 1.  DCD T i e r  2,  Sect ion  6 . 4 . 1 .  

2. DCD T i e r  2, Sec t ion  9 . 4 . 1 .  

3 .  DCD T i e r  2,  Chapter 6 .  

4 .  DCD T i e r  2, Chapter 15. 

5 .  Regulatory Guide 1.52, Rev is ion  2, March 1978. 
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B 3 . 7  PLANT SYSTEMS 

B 3 . 7 . 5  Cont ro l  Room H a b i t a b i l i t y  Area (CRHA) - A i r  Cond i t i on ing  (AC) 
System 

BASES 

BACKGROUND The CRHA AC System prov ides  temperature c o n t r o l  f o r  t h e  main 
c o n t r o l  area envelope (MCAE) a t  a l l  t imes  t h e  MCAE i s  
occupied . 
The CRHA AC System c o n s i s t s  o f  two independent, redundant 
d i v i s i o n s  t h a t  p rov ide  c o o l i n g  and hea t i ng  o f  r e c i r c u l a t e d  
c o n t r o l  room a i r .  Each d i v i s i o n  c o n s i s t s  o f  h e a t i n g  c o i l s ,  
c o o l i n g  c o i l s ,  fans, ductwork, dampers, and i ns t rumen ta t i on  
and c o n t r o l s  t o  p rov ide  f o r  MCAE temperature c o n t r o l .  

The CRHA AC subsystem i s  designed t o  p rov ide  a  c o n t r o l l e d  
environment under bo th  normal and acc iden t  c o n d i t i o n s .  A  
s i n g l e  d i v i s i o n  p rov ides  t h e  r e q u i r e d  temperature c o n t r o l  t o  
ma in ta i n  t h e  r e q u i r e d  MCAE environment f o r  a  sus ta ined  
occupancy o f  12 persons. The des ign  c o n d i t i o n s  f o r  t h e  
c o n t r o l  room environment a re  214C t o  26°C and 10% t o  60% 
r e l a t i v e  humid i ty .  The CRHA AC System ope ra t i on  i n  
m a i n t a i n i n g  t h e  MCAE temperature i s  d iscussed i n  DCD T i e r  
2, Sect ions 6.4 and 9.4.1 (Refs. 1 and 2, r e s p e c t i v e l y ) .  

APPLICABLE The des ign  bas i s  o f  t h e  CRHA AC System i s  t o  m a i n t a i n  
SAFETY ANALYSES t h e  MCAE temperature range f o r  a  30 day cont inuous 

occupancy. 

The CRHA AC System components a r e  arranged i n  redundant 
s a f e t y  r e l a t e d  d i v i s i o n s .  Dur ing  emergency opera t ion ,  t h e  
CRHA AC System main ta ins  a  h a b i t a b l e  environment and ensures 
t h e  OPERABILITY o f  components i n  t h e  MCAE. A  s i n g l e  a c t i v e  
f a i l u r e  o f  a  component o f  t h e  CRHA AC System, assuming a  
l o s s  o f  o f f s i t e  power, does n o t  impa i r  t h e  a b i l i t y  o f  t h e  
system t o  per fo rm i t s  des ign  f unc t i on .  Redundant 
temperature elements and c o n t r o l s  a re  p rov ided  f o r  MCAE 
temperature c o n t r o l .  The CRHA AC System i s  designed i n  
accordance w i t h  Seismic Category I requirements.  The CRHA 
AC System i s  capable o f  removing sens ib l e  and l a t e n t  hea t  
loads  f rom t h e  MCAE, i n c l u d i n g  c o n s i d e r a t i o n  o f  equipment 
heat  loads  and personnel occupancy requi rements t o  ensure 
equipment OPERABILITY. 

(cont inued)  
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APPLICABLE The CRHA AC System s a t i s f i e s  C r i t e r i o n  3 o f  t h e  NRC P o l i c y  
SAFETY ANALYSES Statement. 

(cont inued)  

LC0 Two independent and redundant d i v i s i o n s  o f  t h e  CRHA AC 
System are  requ i red  t o  be OPERABLE t o  ensure t h a t  a t  l e a s t  
one i s  ava i l ab le ,  assuming a s i n g l e  f a i l u r e  d i s a b l e s  t h e  
o the r  d i v i s i o n .  To ta l  system f a i l u r e  cou ld  r e s u l t  i n  t h e  
equipment opera t ing  temperature exceeding equipment 
q u a l i f i c a t i o n  l i m i t s .  

The CRHA AC System i s  considered OPERABLE when t h e  
i n d i v i d u a l  components necessary t o  ma in ta i n  t h e  MCAE 
temperature a re  OPERABLE i n  bo th  d i v i s i o n s .  These 
components i n c l u d e  t h e  cool i n g  c o i l  s, fans, ductwork, 
dampers, and associated i ns t rumen ta t i on  and c o n t r o l s .  

APPLICABILITY I n  MODE 1, 2, o r  3, t h e  CRHA AC System must be OPERABLE t o  
ensure t h a t  t h e  MCAE temperature w i l l  n o t  exceed equipment 
OPERABILITY l i m i t s  f o l l o w i n g  c o n t r o l  room i s o l a t i o n .  

I n  MODES 4 and 5, t h e  p r o b a b i l i t y  and consequences o f  a  
Design Basis  Accident  a re  reduced due t o  t h e  pressure and 
temperature l i m i t a t i o n s  i n  these MODES. Therefore,  
ma in ta i n i ng  t h e  CRHA AC System OPERABLE i s  n o t  r e q u i r e d  i n  
MODE 4 o r  5, except f o r  t h e  f o l l o w i n g  s i t u a t i o n s  under which 
s i g n i f i c a n t  r a d i o a c t i v e  re leases  can be pos tu la ted :  

a. Dur ing  opera t ions  w i t h  a p o t e n t i a l  f o r  d r a i n i n g  t h e  
r e a c t o r  vessel (OPDRVs) ; 

b. Dur ing  CORE ALTERATIONS; and 

c. Dur ing  movement o f  i r r a d i a t e d  f u e l  assemblies i n  t h e  
secondary containment. 

(cont inued)  

ABWR TS B 3.7-28 Rev. 0. Design Control DocumntITier 2 



CRHA AC System 
B 3.7.5 

BASES (continued) 

ACTIONS !ILL 

With one CRHA AC d i v i s i o n  inoperable, the inoperable CRHA AC 
d i v i s i o n  must be restored t o  OPERABLE s ta tus w i t h i n  30 days. 
With the u n i t  i n  t h i s  condit ion, the remaining OPERABLE CRHA 
AC d i v i s i o n  i s  adequate t o  perform the MCAE a i r  cond i t ion ing 
funct ion.  However, the overa l l  re1 i a b i l  i t y  i s  reduced 
because a s ing le  f a i l u r e  i n  the OPERABLE d i v i s i o n  could 
r e s u l t  i n  loss  o f  the MCAE a i r  cond i t ion ing funct ion.  The 
30 day Completion Time i s  based on the low p r o b a b i l i t y  o f  an 
event occurr ing requ i r ing  MCAE is01 at ion,  the considerat ion 
t h a t  the remaining d i v i s i o n  can provide the required 
protect ion,  and the a v a i l a b i l i t y  o f  a1 ternate coo l ing 
methods. 

B. l  and 0.2 

I n  MODE 1, 2, o r  3, i f  the inoperable CRHA AC d i v i s i o n  
cannot be restored t o  OPERABLE status w i t h i n  the associated 
Completion Time, the u n i t  must be placed i n  a MODE t h a t  
minimizes r i s k .  To achieve t h i s  status the u n i t  must be 
placed i n  a t  l e a s t  MODE 3 w i t h i n  12 hours and i n  MODE 4 
w i t h i n  36 hours. The allowed Completion Times are 
reasonable, based on operating experience, t o  reach the 
required u n i t  condi t ions from f u l l  power condi t ions i n  an 
order ly  manner and without challenging u n i t  systems. 

C.1.  C.2.1. C.2.2, and C.2.3 

The Required Actions o f  Condit ion C are modif ied by a Note 
ind ica t ing  t h a t  LC0 3.0.3 does not  apply. 

I f  moving i r rad ia ted  fue l  assemblies whi le i n  MODE 1, 2, 
o r  3, the fue l  movement i s  independent o f  reactor  
operations. Therefore, i n a b i l i t y  t o  suspend movement o f  
i r r a d i a t e d  fue l  assemblies i s  not s u f f i c i e n t  reason t o  
requ i re  a reactor  shutdown. 

During movement o f  i r r a d i a t e d  fue l  assemblies i n  the 
secondary containment, dur ing CORE ALTERATIONS, o r  dur ing 
OPDRVs, i f  Required Action A . l  cannot be completed w i t h i n  
the required Completion Time, the OPERABLE CRHA AC d i v i s i o n  
may be placed immediately i n  operation. 

(continued) 
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ACTIONS F.1. C.2.1. C.2.2. and C.2.3 (cont inued)  

Th i s  a c t i o n  ensures t h a t  t h e  remain ing d i v i s i o n  i s  OPERABLE, 
t h a t  no f a i l u r e s  t h a t  would p revent  a c t u a t i o n  w i l l  occur,  
and t h a t  any a c t i v e  f a i l u r e  w i l l  be r e a d i l y  detected.  

An a l t e r n a t i v e  t o  Required A c t i o n  C . l  i s  t o  immediate ly  
suspend a c t i v i t i e s  t h a t  p resent  a p o t e n t i a l  f o r  r e l e a s i n g  
r a d i o a c t i v i t y  t h a t  m igh t  r e q u i r e  i s o l a t i o n  o f  t h e  MCAE. 
Th is  p laces  t h e  u n i t  i n  a c o n d i t i o n  t h a t  min imizes r i s k .  

I f  appl i c a b l  e, CORE ALTERATIONS and movement o f  i r r a d i a t e d  
f u e l  assemblies i n  t h e  secondary containment must be 
suspended immediately.  Suspension o f  these a c t i v i t i e s  s h a l l  
n o t  p rec lude  complet ion o f  movement o f  a component t o  a sa fe  
p o s i t i o n .  Also, i f  app l i cab le ,  a c t i o n s  must be i n i t i a t e d  
immediately t o  suspend OPDRVs t o  min imize  t h e  p r o b a b i l i t y  o f  
a vessel draindown and subsequent p o t e n t i a l  f o r  f i s s i o n  
p roduc t  re lease.  Ac t ions  must con t inue  u n t i l  t h e  OPDRVs are  
suspended. 

I f  bo th  CRHA AC d i v i s i o n s  a r e  inoperab le  i n  MODE 1, 2, o r  3 ,  
t h e  CRHA AC System may n o t  be capable o f  per fo rming  t h e  
in tended func t i on .  Therefore,  LC0 3 . 0 . 3  must be en te red  
i n e d i a t e l y .  

E.1. E.2, and E.3 

The Required Ac t ions  o f  Cond i t i on  E . l  a re  mod i f i ed  by a Note 
i n d i c a t i n g  t h a t  LC0 3 . 0 . 3  does n o t  apply. I f  moving 
i r r a d i a t e d  f u e l  assemblies w h i l e  i n  MODE 1, 2, o r  3,  t h e  
f u e l  movement i s  independent o f  r e a c t o r  opera t ions .  
Therefore, i n a b i l i t y  t o  suspend movement o f  i r r a d i a t e d  f u e l  
assemblies i s  n o t  s u f f i c i e n t  reason t o  r e q u i r e  a r e a c t o r  
shutdown. 

Dur ing  movement o f  i r r a d i a t e d  f u e l  assemblies i n  t h e  
secondary containment, d u r i n g  CORE ALTERATIONS, o r  d u r i n g  
OPDRVs w i t h  two CRHA AC d i v i s i o n s  inoperable,  a c t i o n  must be 
taken t o  immediately suspend a c t i v i t i e s  t h a t  p resent  

(cont inued)  
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ACTIONS E.1. E.2, and E.3 (cont inued)  

a  p o t e n t i a l  f o r  r e l e a s i n g  r a d i o a c t i v i t y  t h a t  m igh t  r e q u i r e  
i s o l a t i o n  o f  t h e  c o n t r o l  room. Th i s  p laces t h e  u n i t  i n  a  
c o n d i t i o n  t h a t  min imizes r i s k .  

I f  appl i cab1 e, CORE ALTERATIONS and hand1 i n g  o f  i r r a d i a t e d  
f u e l  i n  t h e  secondary containment must be suspended 
immediately.  Suspension o f  these a c t i v i t i e s  s h a l l  n o t  
p rec lude  complet ion o f  movement o f  a  component t o  a  sa fe  
p o s i t i o n .  Also, i f  app l i cab le ,  a c t i o n s  must be i n i t i a t e d  
immediately t o  suspend OPDRVs t o  min im ize  t h e  p r o b a b i l i t y  o f  
a  vessel  draindown and subsequent p o t e n t i a l  f o r  f i s s i o n  
p roduc t  re lease .  Ac t ions  must con t inue  u n t i l  t h e  OPDRVs a re  
suspended. 

SURVEILLANCE SR 3.7.5.1 
REQUIREMENTS 

Th i s  SR v e r i f i e s  t h a t  t h e  heat  removal c a p a b i l i t y  o f  t h e  
system i s  s u f f i c i e n t  t o  remove t h e  MCAE heat  l o a d  assumed i n  
t h e  s a f e t y  analyses. The SR c o n s i s t s  o f  a  combinat ion o f  
t e s t i n g  and c a l c u l a t i o n .  The 18 month Frequency i s  
app rop r i a te  s ince  s i g n i f i c a n t  degrada t ion  o f  t h e  CRHA AC 
System i s  n o t  expected over  t h i s  t ime per iod .  

REFERENCES 1. DCD T i e r  2, Sec t ion  6.4. 

2. DCD T i e r  2, Sec t ion  9.4.1. 
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B 3.7.6 Main Condenser Of fgas 

BASES 

BACKGROUND Dur ing  u n i t  opera t ion ,  steam f rom t h e  low pressure  t u r b i n e  
i s  exhausted d i r e c t l y  i n t o  t h e  condenser. A i r  and 
noncondensi b l  e gases a r e  c o l  1 ected i n  t h e  condenser, then  
exhausted through t h e  steam j e t  a i r  e j e c t o r s  (SJAEs) t o  t h e  
Main Condenser Of fgas System. The o f f g a s  f rom t h e  main 
condenser normal ly  inc ludes  r a d i o a c t i v e  gases. 

The Main Condenser Of fgas System has been i nco rpo ra ted  i n t o  
t h e  u n i t  des ign t o  reduce t h e  gaseous radwaste emission. 
Th i s  system uses a c a t a l y t i c  recombiner t o  recombine 
r a d i o l y t i c a l  l y  d i s s o c i a t e d  hydrogen and oxygen. The gaseous 
m i x t u r e  i s  cooled by t h e  o f f g a s  condenser; t h e  water  and 
condensib les are s t r i p p e d  o u t  by t h e  o f f g a s  condenser and 
mo is tu re  separator .  The r a d i o a c t i v i t y  o f  t h e  remain ing 
gaseous m i x t u r e  ( i . e . ,  t h e  o f f g a s  recombiner e f f l u e n t )  i s  
moni tored downstream o f  t h e  mo is tu re  separa to r  p r i o r  t o  
e n t e r i n g  t h e  holdup l i n e .  

APPLICABLE The main condenser o f f g a s  gross gamma a c t i v i t y  r a t e  i s  an 
SAFETY ANALYSES i n i t i a l  c o n d i t i o n  o f  t h e  Main Condenser Of fgas System 

f a i l u r e  event as discussed i n  DCD T i e r  2, Sec t i on  15.7.1 
(Ref.  1 ) .  The ana l ys i s  assumes a p a r t i a l  bypass o f  t h e  
charcoal  beds due t o  opera to r  e r r o r .  The gross gamma 
a c t i v i t y  r a t e  i s  c o n t r o l l e d  t o  ensure t h a t  d u r i n g  t h e  event,  
t h e  c a l c u l a t e d  o f f s i t e  doses w i l l  be w e l l  w i t h i n  t h e  l i m i t s  
(NUREG-0800, Ref. 2)  o f  10 CFR 100 (Ref.  3),  o r  t h e  NRC 
s t a f f  approved 1 i cens ing  bas is .  

The main condenser o f f g a s  l i m i t s  s a t i s f y  C r i t e r i o n  2 o f  t h e  
NRC P o l i c y  Statement. 

LC0 To ensure compliance w i t h  t h e  assumptions o f  t h e  Main 
Condenser Of fgas System f a i l u r e  event  (Ref.  l ) ,  t h e  
f i s s i o n  product  r e l ease  r a t e  should be c o n s i s t e n t  w i t h  a 
nob le  gas re lease  t o  t h e  r e a c t o r  coo lan t  o f  
3.7 MBq/MWt second a t  30 minutes o f  decay. The LC0 i s  

(cont inued)  
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LC0 es tab l i shed  cons i s ten t  w i t h  t h i s  requi rement  
(cont inued)  (4000 M W t  x 3.7 MBq/MWt second - 14.8 GBq/second) . 

APPLICABILITY The LC0 i s  app l i cab le  when steam i s  be ing  exhausted t o  t h e  
main condenser and t h e  r e s u l t i n g  noncondensibles a re  be ing  
processed v i a  t h e  Main Condenser Of fgas System. Th i s  occurs 
d u r i n g  MODE 1, and d u r i n g  MODES 2 and 3 w i t h  any main steam 
l i n e  n o t  i s o l a t e d  and t h e  SJAE i n  opera t ion .  I n  MODES 4 
and 5, steam i s  n o t  being exhausted t o  t h e  main condenser 
and t h e  requirements a re  n o t  app l i cab le .  

ACTIONS !u 
If  t h e  o f f gas  r a d i o a c t i v i t y  r a t e  l i m i t  i s  exceeded, 72 hours 
i s  a l lowed t o  r e s t o r e  t h e  gross gamma a c t i v i t y  r a t e  t o  
w i t h i n  t h e  l i m i t .  The 72 hour Complet ion Time i s  
reasonable, based on ope ra t i ng  exper ience t o  complete t h e  
Required Act ion,  cons ider ing  t h e  l a r g e  margins associated 
w i t h  pe rm iss ib l e  dose and exposure l i m i t s ,  and t h e  low 
p r o b a b i l i t y  o f  an Main Condenser Of fgas System r u p t u r e  
occur r ing .  

0.1. 8.2. B.3.1, and 6 . 3 . 2 

I f  t h e  gross gamma a c t i v i t y  r a t e  i s  n o t  r e s t o r e d  t o  w i t h i n  
t h e  l i m i t s  w i t h i n  t h e  associated Completion Time, a l l  main 
steam l i n e s  o r  t h e  SJAE must be i s o l a t e d .  Th is  i s o l a t e s  t h e  
Main Condenser Offgas System f rom t h e  source o f  t h e  
r a d i o a c t i v e  steam. The main steam l i n e s  a re  considered 
i s o l a t e d  i f  a t  l e a s t  one main steam i s o l a t i o n  v a l v e  i n  each 
main steam l i n e  i s  closed, and a t  l e a s t  one main steam l i n e  
d r a i n  va l ve  i n  each d r a i n  l i n e  i s  c losed.  The 12 hour 
Completion Time i s  reasonable, based on ope ra t i ng  
experience, t o  per fo rm t h e  ac t i ons  f rom f u l l  power 
opera t ions  i n  an o r d e r l y  manner and w i t h o u t  cha l l eng ing  u n i t  
systems. 

An a l t e r n a t i v e  t o  Required Ac t ions  B. l  and 8.2 i s  t o  p l ace  
t h e  u n i t  i n  a MODE i n  which t h e  LC0 does n o t  apply .  To 
achieve t h i s  s t a t u s  t h e  u n i t  must be p laced i n  a t  l e a s t  
MODE 3 w i t h i n  12 hours, and i n  MODE 4 w i t h i n  36 hours. The 

(cont inued)  
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ACT IONS B . 1 .  0.2, 0.3.1, and 8.3.e (cont inued) 

a1 lowed Completion Times are  reasonable, based on ope ra t i ng  
experience, t o  reach t h e  requ i red  u n i t  c o n d i t i o n s  f rom 
f u l l  power cond i t i ons  i n  an o r d e r l y  manner and w i thou t  
cha l l eng ing  u n i t  systems. 

SURVEILLANCE SR 3.7.6.1 
REQUIREMENTS 

Th i s  SR, on a  31 day Frequency, r e q u i r e s  an i s o t o p i c  
ana l ys i s  o f  an o f f gas  sample t o  ensure t h a t  t h e  r e q u i r e d  
l i m i t s  a re  s a t i s f i e d .  The noble gases t o  be sampled are  
Xe-133, Xe-135, Xe-138, Kr-85, Kr-87, and Kr-88. I f  t h e  
measured r a t e  o f  r a d i o a c t i v i t y  increases s i g n i f i c a n t l y  (by 
2 50% a f t e r  c o r r e c t i n g  f o r  expected increases due t o  changes 
i n  THERMAL POWER), an i s o t o p i c  ana l ys i s  i s  a l s o  performed 
w i t h i n  4 hours a f t e r  t h e  increase i s  noted, t o  ensure t h a t  
t h e  increase i s  n o t  i n d i c a t i v e  o f  a  sus ta ined increase i n  
t h e  r a d i o a c t i v i t y  r a t e .  The 31 day Frequency i s  adequate i n  
view o f  o the r  i ns t rumen ta t i on  t h a t  con t inuous ly  mon i to r  t h e  
o f fgas ,  and i s  acceptable based on ope ra t i ng  experience. 

Th is  SR i s  mod i f i ed  by a  Note i n d i c a t i n g  t h a t  t h e  SR i s  n o t  
r e q u i r e d  t o  be performed u n t i l  31 days a f t e r  any main steam 
l i n e  i s  n o t  i s o l a t e d  and t h e  SJAE i s  i n  opera t ion .  Only i n  
t h i s  c o n d i t i o n  can r a d i o a c t i v e  f i s s i o n  gases be i n  t h e  Main 
Condenser Of fgas System a t  s i g n i f i c a n t  ra tes .  

REFERENCES 1. DCO T i e r  2, Sec t ion  15.7.1. 

2. NUREG-0800. 

3. 10 CFR 100. 
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B 3.7.7 Main Turb ine  Bypass System 

BASES - - 
BACKGROUND The Main Turb ine Bypass System i s  designed t o  c o n t r o l  steam 

pressure when r e a c t o r  steam genera t ion  exceeds t u r b i n e  
requi rements d u r i n g  u n i t  s t a r t up ,  sudden l o a d  reduc t i on ,  and 
cooldown. I t  a l lows excess steam f l o w  f rom t h e  r e a c t o r  t o  
t h e  condenser w i t hou t  go ing  through t h e  t u r b i n e .  The bypass 
capac i t y  o f  t h e  system i s  33% o f  t h e  Nuclear  Steam Supply 
System r a t e d  steam f l ow .  Sudden l o a d  reduc t i ons  w i t h i n  t h e  
capac i t y  o f  t h e  steam bypass can be accommodated w i t h o u t  
r e a c t o r  scram. The Main Turb ine Bypass System c o n s i s t s  o f  a  
t h r e e  va l ve  chest  connected t o  t h e  main steam l i n e s  between 
t h e  main steam i s o l a t i o n  va lves  and t h e  t u r b i n e  s top  valves.  
Each o f  these valves i s  s e q u e n t i a l l y  operated by h y d r a u l i c  
c y l i n d e r s .  The bypass va lves  a re  c o n t r o l l e d  by t h e  pressure 
r e g u l a t i o n  f u n c t i o n  o f ,  e  Steam Bypass and Pressure Cont ro l  
System, as d iscussed i CD T i e r  2 ,  Sect ion  7.7.1.8 
(Ref.  1 ) .  The bypass 0 l v e s  are  normal ly  c losed,  and t h e  
pressure r e g u l a t o r  c o n t r o l s  t h e  t u r b i n e  c o n t r o l  va lves,  
d i r e c t i n g  a l l  steam f l o w  t o  t h e  t u r b i n e .  I f  t h e  speed 
governor o r  t h e  l oad  l i m i t e r  r e s t r i c t s  steam f l o w  t o  t h e  
t u rb ine ,  t h e  pressure r e g u l a t o r  c o n t r o l s  t h e  system pressure 
by opening t h e  bypass valves. A d d i t i o n a l l y ,  f o r  t h e  t u r b i n e  
t r i p  and l o a d  r e j e c t i o n  events o n l y  (Ref. 2 )  t h e r e  i s  a Fas t  
Opening Mode o f  t u r b i n e  bypass opera t ion .  I n  t h e  Fas t  
Opening Mode, t h e  t u r b i n e  bypass w i l l  open r a p i d l y  i n  
response t o  a s i gna l  generated by t h e  t u r b i n e  t r i p  o r  l o a d  
r e j e c t i o n ,  independent o f  steam pressure. When t h e  bypass 
valves open, t h e  steam f l ows  f rom t h e  bypass chest,  through 
connect ing p ip i ng ,  t o  t h e  pressure breakdown assemblies, 
where a s e r i e s  o f  o r i f i c e s  a r e  used t o  f u r t h e r  reduce t h e  
steam pressure be fo re  t h e  steam en te rs  t h e  condenser. 

APPLICABLE The Main Turb ine Bypass System i s  assumed t o  f u n c t i o n  d u r i n g  
SAFETY ANALYSES t h e  design bas i s  feedwater c o n t r o l l e r  f a i l u r e ,  maximum 

demand event,  descr ibed  i n  DCD T i e r  2 ,  Sect ion  1 5 . 1 . 2  
(Ref. 2 ) .  Opening t h e  bypass valves d u r i n g  t h e  
p r e s s u r i z a t i o n  event m i t i g a t e s  t h e  inc rease  i n  r e a c t o r  
vessel pressure,  which a f f e c t s  t h e  MCPR d u r i n g  t h e  event.  
An inoperab le  Main Turb ine Bypass System may r e s u l t  i n  an 
MCPR pena l t y .  

(cont inued)  
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APPLICABLE The Main Turb ine Bypass System s a t i s f i e s  C r i t e r i o n  3 o f  t h e  
SAFETY ANALYSES NRC Pol i c y  Statement. 

(cont inued)  

LC0 The Main Turb ine Bypass System i s  r e q u i r e d  t o  be OPERABLE t o  
l i m i t  peak pressure i n  t h e  main steam l i n e s  and ma in ta in  
r e a c t o r  pressure w i t h i n  acceptable l i m i t s  d u r i n g  events t h a t  
cause r a p i d  p ressu r i za t i on ,  such t h a t  t h e  Safe ty  L i m i t  MCPR 
i s  n o t  exceeded. Wi th t h e  Main Turb ine  Bypass System 
inoperable,  m o d i f i c a t i o n s  t o  t h e  MCPR 1 i m i t s  (LC0 3 .2 .2 ,  
"MINIMUM CRITICAL POWER RATIO (MCPR)") may be a p p l i e d  t o  
a1 1 ow cont inued opera t ion .  

An OPERABLE Main Turb ine Bypass System r e q u i r e s  t h e  bypass 
valves t o  open i n  response t o  i nc reas ing  main steam l i n e  
pressure o r  i n  t h e  Fast  Opening Mode, as app l i cab le .  Th i s  
response i s  w i t h i n  t h e  assumptions o f  t h e  a p p l i c a b l e  
ana l ys i s  (Ref.  2) .  The MCPR l i m i t  f o r  t h e  inoperab le  Main 
Turb ine  Bypass System i s  s p e c i f i e d  i n  t h e  COLR. 

APPLICABILITY The Main Turb ine Bypass System i s  r e q u i r e d  t o  be OPERABLE a t  
2 40% RTP t o  ensure t h a t  t h e  f u e l  c l add ing  i n t e g r i t y  Sa fe ty  
L i m i t  and t h e  c l add ing  1% p l a s t i c  s t r a i n  l i m i t  a re  n o t  
v i o l a t e d  du r i ng  t h e  feedwater c o n t r o l l e r  f a i l u r e ,  maximum 
demand event.  As d iscussed i n  t h e  Bases f o r  LC0 3 .2 .1 ,  
"AVERAGE PLANAR LINEAR HEAT GENERATION RATE (APLHGR), " and 
LC0 3.2.2,  s u f f i c i e n t  margin t o  these l i m i t s  e x i s t s  a t  a 
power l e v e l  < 40% RTP. Therefore, these requi rements a r e  
o n l y  necessary when ope ra t i ng  a t  o r  above t h i s  power l e v e l .  

ACTIONS A.1 

I f  t h e  Main Turb ine Bypass System i s  i nope rab le  (one o r  more 
bypass valves inoperab le ) ,  o r  t h e  MCPR l i m i t s  f o r  an 
inoperab le  Main Turb ine Bypass System, as s p e c i f i e d  i n  t h e  
COLR, a re  no t  appl ied,  t h e  assumptions o f  t h e  des ign  bas i s  
t r a n s i e n t  ana l ys i s  may no t  be met. Under such 
circumstances, prompt a c t i o n  should be taken t o  r e s t o r e  t h e  
Main Turb ine Bypass System t o  OPERABLE s t a t u s  o r  a d j u s t  t h e  
MCPR l i m i t s  accord ing ly .  The 2 hour Complet ion Time i s  

(cont inued)  
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BASES 

ACTIONS (continued) 

reasonable, based on the t ime t o  complete the Required 
Act ion and the low p r o b a b i l i t y  o f  an event occurr ing dur ing 
t h i s  per iod requ i r i ng  the Main Turbine Bypass System. 

I f  the Main Turbine Bypass System cannot be res tored t o  
OPERABLE s ta tus  o r  the MCPR 1 i m i t s  f o r  an inoperable Main 
Turbine Bypass System are not  applied, THERMAL POWER must be 
reduced t o  < 40% RTP. As discussed i n  the A p p l i c a b i l i t y  
section, operation a t  < 40% RTP r e s u l t s  i n  s u f f i c i e n t  margin 
t o  the required l i m i t s ,  and the Main Turbine Bypass System 
i s  not  required t o  p ro tec t  fue l  i n t e g r i t y  dur ing the  
feedwater c o n t r o l l e r  f a i l u r e ,  maximum demand event. The 
4  hour Completion Time i s  reasonable, based on operat ing 
experience, t o  reach the required u n i t  condi t ions from f u l l  
power condi t ions i n  an o rde r l y  manner and wi thout  
chal lenging u n i t  systems. 

SURVEILLANCE SR 3.7.7.1 
REOUIREMENTS 

Opening each main turb ine bypass valve t o  L 10% p o s i t i o n  
demonstrates tha t  the valves are mechanically OPERABLE and 
w i l l  func t ion when required. The 31 day Frequency i s  based 
on a  r e l i a b i l i t y  analysis (Reference 3). 

The Main Turbine Bypass System i s  requ i red t o  actuate 
automat ical ly  t o  perform i t s  design funct ion.  This SR 
demonstrates that ,  w i th  the required system i n i t i a t i o n  
signals, the valves w i l l  actuate t o  t h e i r  requ i red pos i t ion .  
The 18 month Frequency i s  based on the need t o  perform t h i s  
Survei l lance under the condi t ions t h a t  apply dur ing a  u n i t  
outage and because o f  the po ten t ia l  fo r  an unplanned 
t rans ien t  i f  the Survei l lance were performed w i t h  the 
reactor  a t  power. Operating experience has shown the 
18 month Frequency, which i s  based on the r e f u e l i n g  cycle, i s  
acceptable from a re1 i a b i l  i t y  standpoint. 

(continued) 

ABWR TS B 3.7-37 Rev. 0. Design Control DocumentITier 2 



Main Turbine Bypass System 
B 3.7.7 

BASES 

SURVEILLANCE SR 3.7.7.3 
REQUIREMENTS 

(cont inued) Th i s  SR ensures t h a t  t h e  TURBINE BYPASS SYSTEM RESPONSE TIME 
i s  i n  compliance w i t h  t h e  assumptions o f  t h e  app rop r i a te  
s a f e t y  ana l ys i s .  The response t ime  l i m i t s  a re  s p e c i f i e d  i n  
[ u n i t  s p e c i f i c  documentat ion].  The 18 month Frequency i s  
based on t h e  need t o  per fo rm t h i s  Su rve i l l ance  under t h e  
c o n d i t i o n s  t h a t  apply d u r i n g  a u n i t  outage and because o f  
t h e  p o t e n t i a l  f o r  an unplanned t r a n s i e n t  i f  t h e  Su rve i l l ance  
were performed w i t h  t h e  r e a c t o r  a t  power. Opera t ing  
exper ience has shown t h e  18 month Frequency, which i s  based 
on t h e  r e f u e l i n g  cyc le ,  i s  acceptable f rom a r e l i a b i l i t y  
s tandpo in t  and i s  a l s o  based on a r e l i a b i l i t y  a n a l y s i s  i n  
Reference 3. 

REFERENCES 1. DCD T i e r  2, Sec t ion  7.7.1.8. 

2. DCD T i e r  2, Chapter 15. 

3. L e t t e r ,  Jack Fox t o  Chet Poslusny, "Submi t ta l  
Support ing Accelerated ABWR Review Schedul e-Revi sed 
LC0 3.7.5", Docket No. STN 52-001, May 19, 1993. 
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B 3.7 PLANT SYSTEMS 

B 3.7.8 Fuel Pool Water Level 

BASES 

BACKGROUND The minimum water  l e v e l  i n  t h e  spent f u e l  s to rage pool  
meets t h e  assumptions o f  i o d i n e  decontaminat ion f a c t o r s  
f o l l o w i n g  a f u e l  handl i n g  acc iden t .  

A genera l  d e s c r i p t i o n  o f  t h e  spent f u e l  s to rage poo l  des ign  
i s  found i n  DCD T i e r  2, Sec t ion  9.1.2 (Ref.  1) .  The 
assumptions o f  t h e  f u e l  hand l i ng  acc iden t  a r e  found i n  DCD 
T i e r  2, Sec t ion  15.7.4 (Ref. 2).  

APPLICABLE The water  l e v e l  above t h e  i r r a d i a t e d  f u e l  assemblies i s  an 
SAFETY ANALYSES e x p l i c i t  assumption o f  t h e  f u e l  hand l i ng  acc iden t .  A f u e l  

hand l ing  acc iden t  i s  eva lua ted  t o  ensure t h a t  t h e  
r a d i o l o g i c a l  consequences ( c a l c u l a t e d  whole body and t h y r o i d  
doses a t  t h e  exc lus ion  area and low popu la t i on  zone 
boundaries) a re  < 25% (NUREG-0800, Sec t ion  15.7.4, Ref. 3) 
o f  t h e  10 CFR 100 (Ref. 4)  exposure g u i d e l i n e s .  A f u e l  
hand l i ng  acc iden t  cou ld  re lease  a f r a c t i o n  o f  t h e  f i s s i o n  
p roduc t  i nven to ry  by breaching t h e  f u e l  r o d  c l add ing  as 
d iscussed i n  t h e  Regulatory Guide 1.25 (Ref. 5 ) .  

The f u e l  hand l i ng  acc iden t  i s  evaluated f o r  t h e  dropping o f  
an i r r a d i a t e d  f u e l  assembly onto t h e  r e a c t o r  core  which 
bounds t h e  consequences o f  dropping an i r r a d i a t e d  f u e l  
assembly onto s to red  f u e l  bundles. The consequences o f  a  
f u e l  handl i n g  acc iden t  i n s i d e  t h e  r e a c t o r  b u i l d i n g  a re  
documented i n  Reference 2. The water  l e v e l  i n  t h e  spent 
f u e l  s to rage pool p rov ides  f o r  abso rp t i on  o f  water  s o l u b l e  
f i s s i o n  p roduc t  gases and t r a n s p o r t  de lays o f  s o l u b l e  and 
i n s o l u b l e  gases t h a t  must pass th rough t h e  water  be fo re  
be ing  re leased t o  t h e  r e a c t o r  b u i l d i n g  atmosphere. Th is  
absorp t ion  and t r a n s p o r t  de lay  reduces t h e  p o t e n t i a l  
r a d i o a c t i v i t y  o f  t h e  re l ease  d u r i n g  a f u e l  handl i n g  
acc ident .  

The f u e l  pool water  l e v e l  s a t i s f i e s  C r i t e r i o n  2 o f  t h e  NRC 
Pol i c y  Statement. 

ABWR TS 
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BASES (continued) 

LC0 The spec i f i ed  water l e v e l  preserves the assumption o f  the 
f u e l  handling accident analysis (Ref. 2). As such, i t  i s  
the  minimum requ i red f o r  f u e l  movement w i t h i n  the spent f u e l  
storage pool. 

APPLICABILITY This LC0 appl i e s  whenever movement o f  i r r a d i a t e d  fue l  
assemblies occurs i n  the associated f u e l  storage racks since 
the po ten t ia l  f o r  a release o f  f i s s i o n  products ex i s t s .  

ACTIONS a 
Required Act ion A . l  i s  modif ied by a Note i n d i c a t i n g  t h a t  
LC0 3.0.3 does not  apply. I f  moving i r r a d i a t e d  f u e l  
assemblies whi le i n  MODE 1, 2, o r  3, the f u e l  movement i s  
independent o f  reactor  operations. Therefore, i n a b i l i t y  t o  
suspend movement o f  i r r a d i a t e d  fue l  assemblies i s  not  a 
s u f f i c i e n t  reason t o  requ i re  a reactor  shutdown. 

When the i n i t i a l  condi t ions f o r  an accident cannot be met, 
steps should be taken t o  preclude the accident from 
occurring. With the f u e l  pool l e v e l  l ess  than required, the 
movement o f  i r r a d i a t e d  f u e l  assemblies i n  the  associated 
storage pool i s  suspended immediately. Suspension o f  t h i s  
a c t i v i t y  sha l l  not  preclude completion o f  movement o f  an 
i r r a d i a t e d  fue l  assembly t o  a safe pos i t i on .  This 
e f f e c t i v e l y  precludes a spent f u e l  hand1 i n g  accident from 
occurring. 

SURVEILLANCE SR 3.7.8.1 
REQUIREMENTS 

This SR v e r i f i e s  t h a t  s u f f i c i e n t  water i s  ava i l ab le  i n  the 
event o f  a f u e l  handling accident. The water l e v e l  i n  the 
spent f u e l  storage pool must be checked p e r i o d i c a l l y .  The 
7 day Frequency i s  acceptable, based on operat ing 
experience, considering t h a t  the water volume i n  the pool i s  
normally s tab le  and water l e v e l  changes are c o n t r o l l e d  by 
u n i t  procedures. 

(continued) 
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REFERENCES 1. DCD T i e r  2, Section 9 .1 .2 .  

2. DCD T i e r  2, Section 15.7.4.  

3 .  NUREG-0800, Section 15.7.4, Revision 1,  Ju ly  1981. 

4.  10 CFR 100. 

5 .  Regulatory Guide 1.25, March 1972. 
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B  3.8 ELECTRICAL POWER SYSTEMS 

B 3.8.1 AC Sources-Operat ing 

BASES 

BACKGROUND The u n i t  Class 1E AC E l e c t r i c a l  Power D i s t r i b u t i o n  System AC 
sources c o n s i s t  o f  t h e  o f f s i t e  power sources (normal 
p r e f e r r e d  and a l t e r n a t e  p re fe r red )  and t h e  o n s i t e  standby 
power sources ( D i v i s i o n  I d i e s e l  genera to r  (DG), D i v i s i o n  I 1  
DG, and D i v i s i o n  I 1 1  DG). As r e q u i r e d  by 10 CFR 50, 
Appendix A, GDC 17 (Ref. l ) ,  t h e  des ign  o f  t h e  AC e l e c t r i c a l  
power system prov ides  independence and redundancy t o  ensure 
an a v a i l a b l e  source o f  power t o  t h e  Engineered Safe ty  
Feature (ESF) systems. 

The Class 1E AC d i s t r i b u t i o n  system supp l i es  e l e c t r i c a l  
power t o  t h r e e  d i v i s i o n a l  l oad  groups, w i t h  each d i v i s i o n  
powered by an independent Class 1E 6.9 kV ESF bus ( r e f e r  t o  
LC0 3.8.9, " D i s t r i b u t i o n  Systems-Operat ing").  Each ESF bus 
has two separate and independent p r e f e r r e d  ( o f f s i t e )  sources 
o f  power and a  ded ica ted  o n s i t e  DG. Each ESF bus i s  a l s o  
connectable t o  a  combustion t u r b i n e  genera to r  (CTG). The 
ESF systems o f  any two o f  t h e  t h r e e  d i v i s i o n s  p rov ide  f o r  
t h e  minimum s a f e t y  f u n c t i o n s  necessary t o  shut  down t h e  u n i t  
and ma in ta in  i t  i n  a  sa fe  shutdown cond i t i on .  

O f f s i t e  power i s  supp l ied  t o  each o f  t h e  6.9 kV ESF buses 
f rom t h e  t ransmiss ion  network v i a  two e l e c t r i c a l l y  and 
p h y s i c a l l y  separated c i r c u i t s .  I n  add i t i on ,  t h e  CTG may be 
s u b s t i t u t e d  f o r  t h e  second (de lay  access) o f f s i t e  source t o  
any one ESF bus ( f o r  a  l i m i t e d  d u r a t i o n )  when t h e  f i r s t  
(immediate access) o f f s i t e  source t o  t h e  ESF bus i s  f rom t h e  
reserve  a u x i l i a r y  t rans fo rmer  w h i l e  t h e  u n i t  a u x i l i a r y  
t rans fo rmer  associated w i t h  t h e  ESF bus i s  ou t  o f  se rv i ce .  
The CTG may a l s o  be s u b s t i t u t e d  f o r  t h e  second (de lay  
access) o f f s i t e  source f o r  t h e  t h r e e  ESF buses ( f o r  a  
l i m i t e d  d u r a t i o n )  when t h e  f i r s t  (immediate access) o f f s i t e  
source t o  each o f  t h e  ESF buses i s  f rom i t s  assoc ia ted  u n i t  
a u x i l i a r y  t rans fo rmer  w h i l e  t h e  reserve  a u x i l i a r y  
t rans fo rmer  (associated w i t h  t h e  t h r e e  ESF buses) i s  o u t  o f  
se rv i ce .  These o f f s i t e  AC e l e c t r i c a l  power c i r c u i t s  a re  
designed and l oca ted  so as t o  min imize t o  t h e  e x t e n t  
p r a c t i c a b l e  t h e  l i k e l i h o o d  o f  t h e i r  s imultaneous f a i l u r e  
under ope ra t i ng  and pos tu la ted  acc iden t  and environmental 
cond i t i ons .  A  d e t a i l e d  d e s c r i p t i o n  o f  t h e  o f f s i t e  power 

(cont inued)  
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BASES 

BACKGROUND 
(cont inued)  system and c i r c u i t s  t o  t h e  o n s i t e  Class 1 E  ESF buses i s  

found i n  DCD T i e r  2, Chapter 8 (Ref. 2).  

An o f f s i t e  c i r c u i t  cons i s t s  o f  a l l  breakers, t ransformers,  
switches, i n t e r r u p t i n g  devices, cab1 ing,  c o n t r o l s ,  and 
c o n t r o l  power supp l ies  requ i red  t o  t r a n s m i t  power f rom t h e  
o f f s i t e  t ransmiss ion  network t o  t h e  o n s i t e  Class 1E ESF 
bus(es).  Ce r ta i n  requ i red  p l a n t  loads  a re  re tu rned  t o  
s e r v i c e  i n  a predetermined sequence i n  o rde r  t o  p revent  
over load ing  t h e  t rans fo rmer  supp ly ing  o f f s i t e  power t o  t h e  
o n s i t e  Class 1E D i s t r i b u t i o n  System. I n i t i a t i n g  s i g n a l s  
( i  .e., 1 oad shedding and buses-ready- to-1 oad) f o r  r e t u r n i n g  
c e r t a i n  p l a n t  loads t o  s e r v i c e  a re  generated by t h e  c o n t r o l  
system f o r  t h e  e l e c t r i c a l  power d i s t r i b u t i o n  system. 
I n d i v i d u a l  t ime rs  f o r  each major l oad  a re  r e s e t  and s t a r t e d  
by t h e i r  e l e c t r i c a l  power d i s t r i b u t i o n  system s i g n a l s  and/or 
LOCA s igna l s .  A f t e r  t h e  i n i t i a t i n g  s i g n a l s  a re  received,  
a l l  automatic and permanently connected loads needed t o  
recover  t h e  u n i t  o r  ma in ta i n  i t  i n  a sa fe  c o n d i t i o n  a re  
re tu rned  t o  s e r v i c e  i n  a p rese t  sequence v i a  t i m e r  de lays  on 
each load.  

The o n s i t e  standby power source f o r  each 6.9 kV ESF bus i s  a 
dedicated DG. A DG s t a r t s  au toma t i ca l l y  on l o s s  o f  coo lan t  
acc iden t  (LOCA) s i gna l  ( i .e . ,  s i gna l  generated f rom low 
r e a c t o r  water  l e v e l  and h i g h  d rywe l l  p ressure  t h a t  a re  
arranged i n  two -ou t -o f  f o u r  l o g i c  combinat ions) o r  on an ESF 
bus undervol tage s i gna l  ( r e f e r  t o  LC0 3.3.1.4, "ESF 
Ac tua t i on  Ins t rumenta t ion" ) .  I n  add i t i on ,  power can be 
supp l ied  t o  any one ESF f rom t h e  CTG ( f o r  a l i m i t e d  
du ra t i on )  when a DG i s  inoperable.  

I n  t h e  event o f  a l o s s  o f  p r e f e r r e d  power, t h e  ESF 
e l e c t r i c a l  loads a re  au toma t i ca l l y  connected t o  t h e  DGs i n  
s u f f i c i e n t  t ime t o  p rov ide  f o r  sa fe  r e a c t o r  shutdown and t o  
m i t i g a t e  t h e  consequences o f  a Design Basis  Acc iden t  (DBA) 
such as a LOCA. 

Rat ings f o r  DGs s a t i s f y  t h e  requi rements o f  Regulatory 
Guide 1.9 (Ref. 3 ) .  The cont inuous s e r v i c e  r a t i n g  f o r  each 
DG i s  5000 kW @ 0.8 power f a c t o r ,  w i t h  10% ove r l oad  
pe rm iss ib l e  f o r  up t o  2 hours i n  any 24 hour pe r i od .  

(cont inued)  
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BASES 

APPLICABLE 
SAFETY ANALYSES 

The i n i t i a l  c o n d i t i o n s  o f  OBA and t r a n s i e n t  analyses i n  
DCD T i e r  2, Chapter 6 (Ref. 4)  and Chapter 15 (Ref.  5), 
ssume ESF systems a r e  OPERABLE. The AC e l e c t r i c a l  
power sources a re  designed t o  p rov ide  s u f f i c i e n t  capac i t y ,  
c a p a b i l i t y ,  redundancy, and r e 1  i a b i l  i t y  t o  ensure t h e  
a v a i l a b i l i t y  o f  necessary power t o  ESF systems so t h a t  t h e  
f u e l ,  Reactor Coolant System (RCS), and containment des ign  
l i m i t s  a re  n o t  exceeded. These l i m i t s  a re  d iscussed i n  more 
d e t a i l  i n  t h e  Bases f o r  Sec t ion  3.2, Power D i s t r i b u t i o n  
L i m i t s ;  Sec t ion  3.4, Reactor Coolant  System (RCS); and 
Sec t ion  3.6, Containment Systems. 

The OPERABILITY o f  t h e  AC e l e c t r i c a l  power sources (no t  
i n c l u d i n g  t h e  CTG) i s  c o n s i s t e n t  w i t h  t h e  i n i t i a l  
assumptions o f  t h e  acc iden t  analyses and i s  based upon 
meeting t h e  design bas i s  o f  t h e  u n i t .  Th i s  i nc l udes  
ma in ta in i ng  t h e  o n s i t e  o r  o f f s i  t e  AC sources OPERABLE d u r i n g  
acc iden t  c o n d i t i o n s  i n  t h e  event o f :  

a. An assumed l o s s  o f  a l l  o f f s i t e  power o r  a l l  o n s i t e  AC 
power; and 

b. A wors t  case s i n g l e  f a i l u r e .  

AC sources s a t i s f y  t h e  requi rements o f  C r i t e r i o n  3 o f  t h e  
NRC P o l i c y  Statement. I n  add i t i on ,  t h e  CTG may be 
s u b s t i t u t e d  f o r  t h e  second (de lay  access) o f f s i t e  source t o  
any one ESF bus when t h e  f i r s t  (immediate access) o f f s i t e  
source i s  f rom t h e  reserve  a u x i l i a r y  t rans fo rmer  w h i l e  t h e  
u n i t  a u x i l i a r y  t rans fo rmer  assoc ia ted  w i t h  t h e  ESF bus i s  
ou t  o f  serv ice .  The CTG may a l s o  be s u b s t i t u t e d  f o r  t h e  
second (de lay  access) o f f s i t e  source f o r  t h e  t h r e e  ESF buses 
( f o r  a l i m i t e d  du ra t i on )  when t h e  f i r s t  ( immediate access) 
o f f s i t e  source t o  each o f  t h e  ESF buses i s  f rom i t s  
assoc ia ted  u n i t  a u x i l i a r y  t rans fo rmer  w h i l e  t h e  rese rve  
a u x i l i a r y  t rans fo rmer  (assoc ia ted  w i t h  t h e  t h r e e  ESF buses) 
i s  ou t  o f  serv ice .  The CTG may a l s o  be used t o  s u b s t i t u t e  
( f o r  a l i m i t e d  t ime)  f o r  an inoperab le  DG. Wi th t h i s  
s u b s t i t u t i o n ,  t h e  AC e l e c t r i c a l  power sources a re  designed 
t o  p rov ide  s u f f i c i e n t  capac i ty ,  c a p a b i l i t y ,  redundancy, and 
r e l i a b i l i t y  t o  ensure t h e  a v a i l a b i l i t y  o f  necessary power t o  
ESF systems so t h a t  t h e  f u e l ,  Reactor Coolant System (RCS), 
and containment des ign  l i m i t s  a re  n o t  exceeded. 

(cont inued)  
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Two q u a l i f i e d  o f f s i t e  c i r c u i t s  between t h e  o f f s i t e  
t ransmiss ion  network and t h e  o n s i t e  Class 1E D i s t r i b u t i o n  
System t h a t  c o n s i s t s  o f  t h r e e  separate and independent 
d i v i s i o n s  ( D i v i s i o n s  I, 11, and 111) each backed by i t s  own 
dedicated and independent DG, ensure a v a i l a b i l i t y  o f  t h e  
r e q u i r e d  power t o  shut  down t h e  r e a c t o r  and ma in ta in  i t  i n  a  
sa fe  shutdown c o n d i t i o n  a f t e r  an a n t i c i p a t e d  ope ra t i ona l  
occurrence (AOO) o r  a  pos tu la ted  DBA. I n  add i t i on ,  t h e  CTG 
may be u t i l i z e d  as a  temporary s u b s t i t u t i o n  f o r  t h e  second 
(delayed access) qua1 i f i e d  o f f s i t e  c i r c u i t  when t h e  f i r s t  
( imnediate access) q u a l i f i e d  o f f s i t e  c i r c u i t  t o  any one ESF 
bus (immediate access) o f f s i t e  source i s  f rom t h e  reserve  
a u x i l i a r y  t rans fo rmer  w h i l e  t h e  u n i t  a u x i l i a r y  t rans fo rmer  
associated w i t h  t h e  ESF bus i s  ou t  o f  serv ice .  Wi th  t h i s  
temporary s u b s t i t u t i o n ,  t h e  two q u a l i f i e d  o f f s i t e  c i r c u i t s  
between t h e  o f f s i t e  t ransmiss ion  network and t h e  o n s i t e  
Class 1E D i s t r i b u t i o n  System t h a t  c o n s i s t s  o f  t h r e e  separate 
and independent d i v i s i o n s  ( D i v i s i o n s  I, 11, and 111) each 
backed by i t s  own dedicated and independent DG, a l s o  ensure 
a v a i l a b i l i t y  o f  t h e  requ i red  power t o  shutdown t h e  r e a c t o r  
and ma in ta in  i t  i n  a  sa fe  c o n d i t i o n  a f t e r  an a n t i c i p a t e d  
ope ra t i ona l  occurrence (AOO) o r  a  pos tu la ted  DBA. 

Q u a l i f i e d  o f f s i t e  c i r c u i t s  a re  t h e  normal and a l t e r n a t e  
p r e f e r r e d  power c i r c u i t s  t h a t  a re  descr ibed  i n  DCD T i e r  2, 
Chapter 8 and are  p a r t  o f  t h e  l i c e n s i n g  bas i s  f o r  t h e  u n i t .  
I n  a d d i t i o n ,  t h e  temporary s u b s t i t u t i o n  o f  t h e  CTG i s  
descr ibed i n  DCD T i e r  2, Chapter 8 and i s  p a r t  o f  t h e  
l i c e n s i n g  bas i s  f o r  t h e  u n i t .  

Each o f f s i t e  c i r c u i t  must be capable o f  ma in ta i n i ng  r a t e d  
frequency and vol tage,  and accept ing  r e q u i r e d  loads w i t h i n  
t h e  assumed l oad  sequence i n t e r v a l s  d u r i n g  an acc iden t ,  
w h i l e  connected t o  t h e  ESF buses. The normal p r e f e r r e d  
c i r c u i t  cons i s t s  o f  t h e  sw i t ch ing  s t a t i o n  breaker  t o  t h e  
main t ransformer,  t h e  genera to r  breaker, t h e  d isconnect  
l i n k s  t o  t h e  u n i t  a u x i l i a r y  t ransformers,  and t h e  c i r c u i t  
pa th  f rom t h e  o f f s i t e  t ransmiss ion  network t o  a l l  o f  t h e  6 . 9  
kV ESF buses i n c l u d i n g  feeder  breakers a t  t h e  6 . 9  kV ESF 
buses. The a l t e r n a t e  p r e f e r r e d  c i r c u i t  c o n s i s t s  o f  t h e  
sw i t ch ing  s t a t i o n  breaker  t o  t h e  reserve  a u x i l i a r y  
t rans fo rmer  and t h e  c i r c u i t  pa th  f rom t h e  o f f s i t e  
t ransmiss ion  network t o  a l l  o f  t h e  6 .9  kV ESF buses 
i n c l u d i n g  feeder  breakers a t  t h e  6 . 9  kV ESF buses. 

(cont inued)  

ABWR TS 6 3.8-4 Rev. 0. Design Control Document/Tier 2 



AC Sources-Operat ing 
B 3.8.1 

BASES 

LC0 
(cont inued) Each DG must be capable o f  s t a r t i n g ,  a c c e l e r a t i n g  t o  

requ i red  speed and voltage, and connect ing t o  i t s  respec t i ve  
ESF bus on d e t e c t i o n  o f  bus undervoltage. Th i s  sequence 
must be accomplished w i t h i n  20 seconds. Each DG must a l so  
be capable o f  accept ing requ i red  loads w i t h i n  t h e  assumed 
l oad ing  sequence i n t e r v a l s ,  and must cont inue t o  operate 
u n t i l  o f f s i t e  power can be res to red  t o  t h e  ESF buses. These 
c a p a b i l i t i e s  a re  requ i red  t o  be met f rom a v a r i e t y  o f  
i n i t i a l  cond i t i ons  such as DG i n  standby w i t h  engine hot ,  DG 
i n  standby w i t h  engine a t  ambient cond i t ions ,  and DG 
ope ra t i ng  i n  p a r a l l e l  t e s t  mode. 

The CTG, when used as a temporary s u b s t i t u t e  f o r  t h e  second 
o f f s i t e  source o r  f o r  an inoperable DG t o  any one ESF bus, 
must be capable o f  s t a r t i n g ,  acce le ra t i ng  t o  r e q u i r e d  speed 
and vol tage,  and o f  being manually conf igured  t o  p rov ide  
power t o  t he  ESF bus. Th is  sequence must be accomplished 
w i t h i n  2 minutes. The CTG must a l so  be capable o f  accept ing 
requ i red  loads, must be capable o f  ma in ta in ing  r a t e d  
frequency and vol tage,  and accept ing r e q u i r e d  loads when 
connected t o  t h e  ESF bus. 

Proper sequencing o f  loads i s  a requ i red  f u n c t i o n  f o r  bo th  
DG and o f f s i t e  c i r c u i t  OPERABILITY. 

The AC sources a re  separate and independent. For  t h e  DG AC 
sources, t h e  separat ion and independence are  complete. For  
t h e  o f f s i t e  AC sources ( i n c l u d i n g  t h e  CTG as an o f f s i t e  
source), t h e  separat ion and independence are  t o  t h e  ex ten t  
p r a c t i c a b l e .  For t he  o f f s i t e  ( i n c l u d i n g  the  CTG) t o  DG AC 
sources, t h e  separat ion and independence are  t o  t h e  ex ten t  
p r a c t i c a b l e .  

O f f s i t e  c i r c u i t  OPERABILITY inc ludes  t h e  normal o f f s i t e  
source supply ing two o f  t h ree  AC d i v i s i o n s  and t h e  a l t e r n a t e  
o f f s i t e  source supply ing t h e  t h i r d  AC d i v i s i o n .  Other 
con f i gu ra t i ons  make an o f f s i t e  c i r c u i t  inoperable.  

The AC sources a re  requ i red  t o  be OPERABLE i n  MODES 1, 2, 
and 3 t o  ensure t h a t :  

a. Acceptable f u e l  design l i m i t s  and r e a c t o r  coo lan t  
pressure boundary l i m i t s  a re  n o t  exceeded as a r e s u l t  
o f  AOOs o r  abnormal t r a n s i e n t s ;  and 

(cont inued) 
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(cont inued)  b. Adequate core c o o l i n g  i s  p rov ided  and containment 

OPERABILITY and o t h e r  v i t a l  f u n c t i o n s  a r e  ma in ta ined  
i n  t h e  event o f  a pos tu la ted  DBA. 

AC power requi rements f o r  MODES 4 and 5 a re  covered i n  
LC0 3.8.2, "AC Sources-Refuel ing" ,  and LC0 3.8.11, "AC 
Sources-Shutdown(Low Water Level )." 

ACTIONS A.1, A.2, A.3. and A.4 

I f  Cond i t i on  A i s  entered, Required A c t i o n  A.4 a l l ows  30 
days t o  r e s t o r e  t h e  inoperab le  o f f s i t e  power source t o  one 
ESF bus t o  OPERABLE s t a t u s  prov ided:  

a. The ESF bus w i t h  i t s  assoc ia ted  u n i t  a u x i l i a r y  
t rans fo rmer  inoperab le  i s  v e r i f i e d  t o  be energ ized  
f rom t h e  o f f s i t e  t ransmiss ion  network th rough t h e  
reserve  a u x i l i a r y  t rans fo rmer  i n i t i a l l y  w i t h i n  72 
hours, and once pe r  8 hours t h e r e a f t e r ,  

b. TheCTG i s v e r i f i e d f u n c t i o n a l  
through t e s t i n g  w i t h i n  72 hours and 
once pe r  7 days t h e r e a f t e r ,  

c .  The CTG i s  v e r i f i e d  t o  be a l i gned  
w i t h  t h e  ESF bus t h a t  has i t s  
assoc ia ted  u n i t  a u x i l i a r y  
t rans fo rmer  inoperab le  w i t h i n  72 
hours, and once pe r  8 hours 
t h e r e a f t e r .  

The 30 day Completion Time i s  reasonable because i t  accounts 
f o r  t h e  r e l i a b i l i t y  and convenience o f  t h e  CTG. Since t h e  
CTG can be a l i gned  as a temporary backup o f f s i t e  source, 
t h e r e  a re  s u f f i c i e n t  o f f s i t e  sources a v a i l a b l e  i f  Required 
Ac t ions  A.2 and A.3 are completed. The LC0 i s  s a t i s f i e d  a t  
t h i s  p o i n t .  However, g iven  t h e  p r ima ry  f u n c t i o n  o f  t h e  CTG 
as t h e  a l t e r n a t e  AC power source d u r i n g  t h e  s t a t i o n  b lackout  
event and a standby non-sa fe ty  r e l a t e d  power source l o c a t e d  
o n s i t e  t o  energ ize  non-sa fe ty  r e l a t e d  p l a n t  investment  
p r o t e c t i o n  loads, t h e  Completion Time has been l i m i t e d  t o  30 
days. 

(cont inued)  
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I f  t h e  CTG cannot be made a v a i l a b l e  t o  f u n c t i o n  as a 
temporary backup o f f s i t e  c i r c u i t  w i t h i n  72 hours, t h e  
c o n f i g u r a t i o n  o f  t h e  AC sources i s  descr ibed i n  Regulatory 
Guide 1.93 (Ref. 6), which s t a t e s  t h a t  ope ra t i on  i n  t h e  
app l i cab le  modes may cont inue as descr ibed by Cond i t ion  A 
f o r  a pe r i od  t h a t  should n o t  exceed 72 hours. Therefore, i f  
Required Ac t ions  A.2 and A.3 cannot be completed w i t h i n  72 
hours o f  en te r i ng  Cond i t ion  A, then Required Ac t ions  G . l  and 
6.2 must be fo l lowed.  Upon r e s t o r i n g  t h e  o f f s i t e  c i r c u i t  t o  
OPERABLE s ta tus ,  t he  LC0 i s  met, Condi t ions A and G a re  
ex i ted ,  and opera t ion  may cont inue.  

Should t he  CTG no longer  be f u n c t i o n a l  o r  capable o f  being 
a l i gned  t o  t he  ESF bus subsequent t o  t he  72-hour pe r i od  
f o l l o w i n g  i n i t i a l  e n t r y  i n t o  Cond i t ion  A, Cond i t ion  G again 
app l i es  and Required Ac t ions  G . l  and 6.2 must be fo l lowed.  
Anytime t h e  8-hours Completion Time o f  Required Ac t i on  A.3 
i s  n o t  met du r i ng  t h i s  extension per iod ,  Cond i t ion  G must be 
entered. Cond i t ion  G can then o n l y  be e x i t e d  by r e s t o r i n g  
t h e  o f f s i t e  c i r c u i t  t o  OPERABLE s ta tus .  

To ensure a h i g h l y  r e l i a b l e  power source remains, i t  i s  
necessary t o  v e r i f y  t he  a v a i l a b i l i t y  o f  t he  remain ing 
requ i red  o f f s i t e  c i r c u i t s  on a more f requent  bas is .  Since 
t h e  Required Ac t i on  on l y  s p e c i f i e s  "perform," a f a i l u r e  o f  
SR 3.8.1.1 acceptance c r i t e r i a  does n o t  r e s u l t  i n  t he  
Required Ac t i on  n o t  met. However, i f  a second r e q u i r e d  
c i r c u i t  f a i l s  SR 3.8.1.1, t h e  second o f f s i t e  c i r c u i t  i s  
inoperable,  and Cond i t ion  D, f o r  two o f f s i t e  c i r c u i t s  
inoperable,  i s  entered. 

Required Ac t i on  B.2, which o n l y  app l i es  i f  t h e  d i v i s i o n  
cannot be powered from an o f f s i t e  source, i s  in tended t o  
p rov ide  assurance t h a t  an event w i t h  a co inc iden t  s i n g l e  
f a i l u r e  o f  t he  associated DG does n o t  r e s u l t  i n  a complete 
l o s s  o f  s a f e t y  f u n c t i o n  o f  c r i t i c a l  systems. These fea tu res  
a re  designed w i t h  redundant s a f e t y  r e l a t e d  d i v i s i o n s .  
Redundant requ i red  fea tu res  f a i l u r e s  c o n s i s t  o f  inoperab le  

(cont inued) 
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f ea tu res  associated w i t h  a d i v i s i o n  redundant t o  t h e  
d i v i s i o n  t h a t  has no o f f s i t e  power. 

The Completion Time f o r  Required Ac t i on  8.2 i s  in tended t o  
a l l o w  t ime f o r  t h e  opera tor  t o  eva lua te  and r e p a i r  any 
d iscovered i nope rab i l  i t i e s .  Th i s  Completion Time a l s o  
a l lows f o r  an except ion t o  t he  normal " t ime zero" f o r  
beginning t h e  al lowed outage t ime "c lock . "  I n  t h i s  Required 
Act ion,  t h e  Completion Time o n l y  begins on d iscovery  t h a t  
both: 

a. The d i v i s i o n  has no o f f s i t e  power supply ing i t s  loads;  
and 

b. A requ i red  f e a t u r e  on t h e  o the r  d i v i s i o n  i s  
inoperable.  

I f ,  a t  any t ime du r i ng  the  ex is tence o f  t h i s  Cond i t ion  (one 
o f f s i t e  c i r c u i t  inoperable) ,  a  requ i red  f e a t u r e  subsequently 
becomes inoperable,  t h i s  Completion Time begins t o  be 
t racked.  

D iscover ing  no o f f s i t e  power t o  one d i v i s i o n  o f  t h e  o n s i t e  
Class 1E Power D i s t r i b u t i o n  System co inc iden t  w i t h  one o r  
more inoperab le  requ i red  support o r  supported features,  o r  
both, t h a t  a re  associated w i t h  t h e  o t h e r  d i v i s i o n  t h a t  has 
o f f s i t e  power, r e s u l t s  i n  s t a r t i n g  t h e  Completion Times f o r  
t h e  Required Ac t ion .  Twenty-four hours i s  acceptable 
because i t  minimizes r i s k  w h i l e  a l l ow ing  t ime  f o r  
r e s t o r a t i o n  be fore  t he  u n i t  i s  subjected t o  t r a n s i e n t s  
associated w i t h  shutdown. 

The remain ing OPERABLE o f f s i t e  c i r c u i t  and DGs are  adequate 
t o  supply e l e c t r i c a l  power t o  t he  o n s i t e  Class 1E 
D i s t r i b u t i o n  System. Thus, on a component bas is ,  s i n g l e  
f a i l u r e  p r o t e c t i o n  may have been l o s t  f o r  t h e  r e q u i r e d  
f e a t u r e ' s  f unc t i on ;  however, f u n c t i o n  i s  n o t  l o s t .  The 
24 hour Completion Time takes i n t o  account t h e  component 
OPERABILITY o f  t h e  redundant counterpar t  t o  t h e  inoperab le  
requ i red  fea ture .  A d d i t i o n a l l y ,  t he  24 hour Completion Time 
takes i n t o  account t h e  capac i ty  and c a p a b i l i t y  o f  t he  
remain ing AC sources, a reasonable t ime  f o r  r e p a i r s ,  and t h e  
low p r o b a b i l i t y  o f  a DBA occu r r i ng  du r i ng  t h i s  per iod .  

(cont inued) 
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I f  Cond i t i on  8 i s  entered, Required A c t i o n  8.5 a l l ows  14 
days t o  r e s t o r e  t h e  inoperab le  o f f s i t e  c i r c u i t  t o  OPERABLE 
s ta tus ,  p rov ided  t h e  combustion t u r b i n e  genera to r  (CTG) i s  
v e r i f i e d  f u n c t i o n a l  through t e s t i n g  w i t h i n  72 hours and i t s  
c a p a b i l i t y  o f  be ing a l i gned  t o  any o f  t h e  t h r e e  ESF buses i s  
v e r i f i e d ,  i n i t i a l l y  w i t h i n  72 hours, and once p e r  8 hours 
t h e r e a f t e r .  Th is  14-day Complet ion Time i s  reasonable 
because i t accounts f o r  t h e  r e l i a b i l i t y  and convenience o f  
t h e  CTG. Since t h e  CTG can be a l i gned  as a temporary backup 
o f f s i  t e  source, t h e r e  are s u f f i c i e n t  o f f s i t e  sources 
a v a i l a b l e  i f  Required Ac t ions  8.3 and 8.4 a re  completed. 
The LC0 i s  n o t  complete ly  s a t i s f i e d  a t  t h i s  p o i n t ,  b u t  t h e  
AC e l e c t r i c a l  power system i s  v e r i f i e d  t o  be s u f f i c i e n t l y  
r e l i a b l e  t o  a l l o w  f o r  t h e  14-day Complet ion Time o f  Required 
A c t i o n  A.5. The 14-day Completion Time i s  a l s o  reasonable 
because t h e  c a p a b i l i t i e s  o f  t h e  remain ing AC sources a r e  
adequate f o r  t h i s  t ime  per iod ,  and because o f  t h e  l ow  
p r o b a b i l i t y  o f  a DBA occu r r i ng  d u r i n g  t h i s  t ime  per iod .  See 
t h e  d i scuss ion  f o r  Required Ac t i on  C.6 f o r  a d d i t i o n a l  
j u s t i f i c a t i o n  o f  t h i s  Completion Time. 

I f  t h e  CTG cannot be made a v a i l a b l e  t o  f u n c t i o n  as a 
temporary backup o f f s i t e  c i r c u i t  w i t h i n  72 hours, t h e  
c o n f i g u r a t i o n  o f  t h e  AC sources i s  as descr ibed  i n  
Regulatory Guide 1.93 (Ref.  6),  which s t a t e s  t h a t  ope ra t i on  
i n  t h e  app l i cab le  modes may con t inue  as descr ibed  by 
Cond i t i on  B f o r  a p e r i o d  t h a t  should n o t  exceed 72 hours. 
Therefore,  i f  Required Ac t ions  8.3 and 8.4 cannot be 
completed w i t h i n  72 hours o f  e n t e r i n g  Cond i t i on  8, then  
Required Ac t ions  G . l  and 6.2 must be fo l lowed.  Upon 
r e s t o r i n g  t h e  o f f s i t e  c i r c u i t  t o  OPERABLE s ta tus ,  t h e  LC0 i s  
met, Cond i t ions  8 and G a re  ex i t ed ,  and ope ra t i on  may 
cont inue.  

Should t h e  CTG no l onge r  be f u n c t i o n a l  o r  capable o f  be ing  
a l i g n e d  t o  a 6.9 kV AC ESF bus subsequent t o  t h e  72-hour 
p e r i o d  f o l l o w i n g  i n i t i a l  e n t r y  i n t o  Cond i t i on  B, Cond i t i on  G 
again app l i es  and Required Ac t ions  G . l  and 6.2 must be 
fo l lowed.  Anytime t h e  8-hour  Complet ion Time o f  Required 
Ac t i on  8.4 i s  no t  met d u r i n g  t h i s  ex tens ion  per iod ,  
Cond i t i on  G must be entered.  Cond i t i on  G can then  o n l y  be 
e x i t e d  by r e s t o r i n g  t h e  o f f s i t e  c i r c u i t  t o  OPERABLE s ta tus .  

(cont inued)  
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(cont inued)  8.3, 8.4, and 8.5 

The CTG i s  considered f u n c t i o n a l  when t h e  requi rements o f  
DCD T i e r  2, Sec t ion  9.5.13.19 a re  s a t i s f i e d  and t h e  CTG i s  
v e r i f i e d  t o  s t a r t  and achieves steady s t a t e  v o l t a g e  t 
[6210] V and 2 [7590] V, and frequency t [58.8] Hz and S 
[61.2] Hz w i t h i n  2 minutes. 

The 14-day Completion Time o f  Required A c t i o n  8.5 assumes 
s u f f i c i e n t  o f f s i t e  power remains t o  power t h e  minimum loads  
needed t o  respond t o  analyzed events. It a l s o  assumes t h a t  
t h e  CTG may be u t i l i z e d  i f  needed. Should two d i v i s i o n s  be 
affected, t h e  1-day Completion Time o f  Required A c t i o n  8.5 
i s  conserva t i ve  w i t h  respec t  t o  t h e  Regulatory Guide 
assumptions suppor t ing  a 1 day Complet ion Time f o r  bo th  
o f f s i t e  c i r c u i t s  inoperab le  (addressed by Cond i t i on  D). 
Wi th o n l y  one o f f s i t e  c i r c u i t ,  t h e  r e l i a b i l i t y  o f  t h e  
o f f s i t e  system i s  degraded, and t h e  p o t e n t i a l  f o r  a l o s s  o f  
o f f s i t e  power i s  increased, w i t h  a t tendant  p o t e n t i a l  f o r  a 
cha l lenge t o  t h e  p l a n t  s a f e t y  systems. I n  Cond i t i on  B, 
however, t h e  remain ing OPERABLE o f f s i t e  c i r c u i t ,  DGs, and 
t h e  CTG are  adequate t o  supply e l e c t r i c a l  power t o  t h e  
o n s i t e  Class 1E d i s t r i b u t i o n  system. 

The 14-day Completion Time takes i n t o  account t h e  capac i t y  
and c a p a b i l i t y  o f  t h e  remain ing AC sources, reasonable t ime  
f o r  r e p a i r s ,  and t h e  low p r o b a b i l i t y  o f  a DBA o c c u r r i n g  
d u r i n g  t h i s  pe r i od .  

The t h i r d  Completion Time f o r  Required A c t i o n  8.5 
es tab l i shes  a l i m i t  on t h e  maximum t ime  a l lowed f o r  any 
combinat ion o f  r e q u i r e d  AC power sources t o  be i nope rab le  
d u r i n g  any s i n g l e  cont iguous occurrence o f  f a i l i n g  t o  meet 
t h e  LCO. I f  Cond i t i on  B i s  entered wh i le ,  f o r  instance,  a 
OG i s  inoperab le  and t h a t  DG i s  subsequently r e t u r n e d  t o  
OPERABLE s ta tus ,  t h e  LC0 may a l ready  have been n o t  met f o r  
up t o  14 days. Th is  s i t u a t i o n  cou ld  l e a d  t o  a t o t a l  o f  
28 days, s ince  i n i t i a l  f a i l u r e  t o  meet t h e  LCO, t o  r e s t o r e  
t h e  o f f s i t e  c i r c u i t .  A t  t h i s  t ime,  a DG cou ld  aga in  become 
inoperable,  t h e  c i r c u i t  r e s t o r e d  t o  OPERABLE s ta tus ,  and an 
a d d i t i o n a l  14 days ( f o r  a t o t a l  o f  42 days) a l lowed p r i o r  t o  
complete r e s t o r a t i o n  o f  t h e  LCO. The 15-day Complet ion Time 
prov ides  a l i m i t  on t h e  t ime a l lowed i n  a s p e c i f i e d  
Cond i t i on  a f t e r  d iscovery  o f  f a i l u r e  t o  meet t h e  LCO. 

(cont inued)  
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(cont inued)  

Th is  l i m i t  i s  considered reasonable f o r  s i t u a t i o n s  i n  which 
Cond i t ions  B and C a re  entered concu r ren t l y .  The "w" 
connector  between t h e  14-day and 15-day Complet ion Times 
means t h a t  bo th  Completion Times app ly  s imul taneously ,  and 
t h e  more r e s t r i c t i v e  must be met. 

As i n  Required Ac t i on  8.2, t h e  Complet ion Time a l l ows  f o r  an 
except ion  t o  t h e  normal " t ime  zero"  f o r  beg inn ing  t h e  
a l lowed outage t ime "c lock . "  Th is  except ion  r e s u l t s  i n  
e s t a b l i s h i n g  t h e  ' t ime zero"  a t  t h e  t ime  t h e  LC0 was 
i n i t i a l l y  n o t  met, i ns tead  o f  a t  t h e  t ime  t h a t  Cond i t i on  8 
was entered.  

To ensure a h i g h l y  r e l i a b l e  power source remains, i t  i s  
necessary t o  v e r i f y  t h e  a v a i l a b i l i t y  o f  t h e  remain ing 
r e q u i r e d  o f f s i t e  c i r c u i t  on a more f requent  bas is .  Since 
t h e  Required Ac t i on  o n l y  s p e c i f i e s  "perform," a f a i l u r e  o f  
SR 3.8.1.1 acceptance c r i t e r i a  does n o t  r e s u l t  i n  a Required 
Ac t i on  being n o t  met. However, i f  a c i r c u i t  f a i l s  t o  pass 
SR 3.8.1.1, i t  i s  inoperable.  Upon o f f s i t e  c i r c u i t  
i n o p e r a b i l  i t y ,  a d d i t i o n a l  Cond i t ions  must then  be entered. 

Required Ac t i on  C.2 i s  in tended t o  p rov ide  assurance t h a t  a 
l o s s  o f  o f f s i t e  power, d u r i n g  t h e  p e r i o d  t h a t  a DG i s  
inoperable,  does n o t  r e s u l t  i n  a complete l o s s  o f  s a f e t y  
f u n c t i o n  o f  c r i t i c a l  systems. These f ea tu res  a re  designed 
w i t h  redundant s a f e t y  r e l a t e d  d i v i s i o n s  ( i  .e., s i n g l e  
d i v i s i o n  systems are  n o t  inc luded) .  Redundant r e q u i r e d  
f ea tu res  f a i l u r e s  c o n s i s t  o f  inoperab le  f ea tu res  assoc ia ted  
w i t h  a d i v i s i o n  redundant t o  t h e  d i v i s i o n  t h a t  has an 
inoperab le  OG. 

The Completion Time i s  in tended t o  a l l o w  t h e  ope ra to r  t ime  
t o  eva lua te  and r e p a i r  any d iscovered i n o p e r a b i l  i t i e s .  Th i s  
Completion Time a l s o  a l lows f o r  an except ion  t o  t h e  normal 
" t ime  zero"  f o r  beginning t h e  a l lowed outage t ime  "c lock . "  

(cont inued)  
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I n  t h i s  Required Action, the Completion Time on ly  begins on 
discovery t h a t  both: 

a. An inoperable DG ex is ts ;  and 

b. A required feature on the other d i v i s i o n  i s  
inoperable. 

If, a t  any t ime dur ing the existence o f  t h i s  Condi t ion (one 
DG inoperable), a required feature subsequently becomes 
inoperable, t h i s  Completion Time begins t o  be tracked. 

Discovering one required DG inoperable co inc ident  w i t h  one 
o r  more required support o r  supported features, o r  both, 
t h a t  are associated w i t h  the OPERABLE DGs, r e s u l t s  i n  
s t a r t i n g  the Completion Time f o r  the Required Action. Four 
hours from the discovery o f  these events e x i s t i n g  
concurrent ly  i s  acceptable because i t  minimizes r i s k  whi le  
a l lowing time f o r  res to ra t ion  before subject ing the u n i t  t o  
t rans ien ts  associated w i t h  shutdown. 

The remaining OPERABLE DGs and o f f s i t e  c i r c u i t s  are adequate 
t o  supply e l e c t r i c a l  power t o  the ons i te  Class 1E 
D i s t r i b u t i o n  System. Thus, on a component basis, s ing le  
f a i l u r e  p ro tec t ion  f o r  the required feature 's func t ion  may 
have been l o s t ;  however, funct ion has not  been l o s t .  The 
4 hour Completion Time takes i n t o  account the component 
OPERABILITY o f  the redundant counterpart t o  the inoperable 
required feature.  Add i t iona l ly ,  the 4 hour Completion Time 
takes i n t o  account the capaci ty and c a p a b i l i t y  o f  the 
remaining AC sources, reasonable t ime f o r  repairs,  and low 
p r o b a b i l i t y  o f  a DBA occurr ing dur ing t h i s  per iod.  

C.3.1 and C.3.2 

The Note i n  Condit ion C requires t h a t  Required Act ion C.3.1 
o r  C.3.2 must be completed i f  Condit ion C i s  entered. The 
i n t e n t  i s  tha t  a l l  DG i n o p e r a b i l i t i e s  must be invest igated 
f o r  common cause f a i l u r e s  regardless o f  how long the DG 
inoperabi l  i t y  pe rs i s t s .  

Required Act ion C.3.1 provides an allowance t o  avoid 
unnecessary t e s t i n g  o f  OPERABLE DGs. I f  it can be 

(continued) 
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(cont inued)  

determined t h a t  t h e  cause o f  t h e  inoperab le  DG does n o t  
e x i s t  on t h e  OPERABLE DG, SR 3.8.1.2 does n o t  have t o  be 
performed. I f  t h e  cause o f  i n o p e r a b i l i t y  e x i s t s  on o t h e r  
DGs, t h e  o t h e r  DGs are  dec la red  inoperab le  upon d iscovery,  
and Cond i t i on  F o f  LC0 3.8.1 i s  entered.  Once t h e  f a i l u r e  
i s  repa i red ,  and t h e  common cause f a i l u r e  no l onge r  e x i s t s ,  
Required A c t i o n  C.3.1 i s  s a t i s f i e d .  I f  t h e  cause o f  t h e  
i n i t i a l  inoperab le  DG cannot be con f i rmed n o t  t o  e x i s t  on 
t h e  remain ing DG(s), performance o f  SR 3.8.1.2 s u f f i c e s  t o  
p rov ide  assurance o f  cont inued OPERABILITY o f  those DGs. 

Accord ing t o  Generic L e t t e r  84-15 (Ref.  7),  24 hours i s  
reasonable t ime t o  c o n f i r m  t h a t  t h e  OPERABLE DGs are  n o t  
a f f e c t e d  by t h e  same problem as t h e  inoperab le  DG. 

C.4. C.5. and C.6 

I f  Cond i t i on  C i s  entered, Required A c t i o n  C.6 a l l ows  14 
days t o  r e s t o r e  t h e  inoperab le  DG t o  OPERABLE s t a t u s  
p roy ided  t h e  CTG i s  v e r i f i e d  f u n c t i o n a l  through t e s t i n g  
w i t h i n  72 hours, and i t s  c i r c u i t  breakers a r e  v e r i f i e d  t o  be 
a l i gned  t o  t h e  a f f e c t e d  ESF bus i n i t i a l l y  w i t h i n  72 hours 
and once per  8 hours t h e r e a f t e r .  Th i s  14-day Complet ion 
Time i s  reasonable because o f  t h e  r e l i a b i l i t y  and 
convenience o f  t h e  CTG, t h e  low p r o b a b i l i t y  o f  a DBA 
occu r r i ng  d u r i n g  t h i s  t ime per iod .  

The CTG i s  considered f u n c t i o n a l  when t h e  requi rements o f  
DCD T i e r  2, Sec t ion  9.5.13.19 a re  s a t i s f i e d  and t h e  CTG i s  
v e r i f i e d  t o  s t a r t  f rom standby c o n d i t i o n s  and achieves 
steady s t a t e  vo l t age  2 [6210] V and 5 [7590] V, and 
frequency > [58.8] Hz and < [61.2] Hz w i t h i n  2 minutes. 

I f  t h e  CTG can n o t  be made a v a i l a b l e  t o  f u n c t i o n  as a 
temporary o n s i t e  d i v i s i o n a l  backup t o  p r e f e r r e d  o f f s i t e  
power, t h e  c o n f i g u r a t i o n  o f  t h e  AC sources i s  as descr ibed  
i n  Regulatory Guide 1.93 (Ref. 6) ,  which s t a t e s  t h a t  
ope ra t i on  may con t inue  as descr ibed  i n  Cond i t i on  C f o r  a 
p e r i o d  t h a t  should n o t  exceed 72 hours. Therefore,  i f  
Required Ac t ions  C.4 and C.5 cannot be completed w i t h i n  72 
hours o f  e n t e r i n g  Cond i t i on  B, then  Required Ac t ions  G.l and 
6.2 must be fo l lowed.  Upon r e s t o r i n g  t h e  inoperab le  DG t o  

(cont inued)  
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(con t inued)  

OPERABLE s ta tus ,  t h e  LC0 i s  met, Cond i t ions  C and G a r e  
ex i t ed ,  and ope ra t i on  may con t inue .  

I n  Cond i t i on  C, if t h e  CTG i s  n o t  f u n c t i o n a l ,  t h e  remain ing 
OPERABLE DGs and o f f s i t e  c i r c u i t s  a r e  adequate t o  supply  
e l e c t r i c a l  power t o  t h e  o n s i t e  Class 1E d i s t r i b u t i o n  system 
f o r  72 hours. The 72 hour Complet ion Time takes  i n t o  
account t h e  capac i t y  and c a p a b i l i t y  o f  t h e  remain ing AC 
sources, reasonable t ime  f o r  r e p a i r s ,  and l ow  p r o b a b i l i t y  o f  
a DBA o c c u r r i n g  d u r i n g  t h i s  pe r i od .  

Should t h e  CTG no l onge r  be f u n c t i o n a l  o r  capable o f  be ing  
a l i gned  t o  an ESF bus subsequent t o  t h e  72-hour p e r i o d  
f o l l o w i n g  i n i t i a l  e n t r y  i n t o  Cond i t i on  C, Cond i t i on  G again 
app l i es  and Required Ac t ions  G . l  and 6.2 must be fo l lowed.  
Anytime t h e  8-hour  Completion Time o f  Required A c t i o n  C.5 i s  
n o t  met d u r i n g  t h i s  ex tens ion  per iod ,  Cond i t i on  G must be 
entered. Cond i t i on  G can then  o n l y  be e x i t e d  by r e s t o r i n g  
t h e  DG t o  OPERABLE s ta tus .  

The once-per-8-hour Completion Time o f  Required A c t i o n  
C.5 i s  necessary t o  keep a check on t h e  p roper  a l ignment  o f  
t he  CTG's c i r c u i t  breakers and thus  t h e  c a p a b i l i t y  o f  
supp ly ing  power f rom t h e  CTG t o  t h e  ESF bus assoc ia ted  w i t h  
t h e  inoperab le  DG. 

The second Completion Time f o r  Required A c t i o n  C.6 
es tab l i shes  a 15-day l i m i t  on t h e  maximum t ime  a l lowed f o r  
any combinat ion o f  r equ i red  AC power sources t o  be 
inoperab le  d u r i n g  any s i n g l e  cont iguous occurrence o f  
f a i l i n g  t o  meet t h e  LCO. I f  Cond i t i on  C i s  en te red  wh i le ,  
f o r  instance,  an o f f s i t e  c i r c u i t  i s  i nope rab le  and t h a t  
c i r c u i t  i s  subsequently r e s t o r e d  OPERABLE, t h e  LC0 may 
a l ready  have been n o t  met f o r  up t o  7 days. Th i s  s i t u a t i o n  
cou ld  l e a d  t o  a t o t a l  o f  14 days, s i nce  i n i t i a l  f a i l u r e  t o  
meet t h e  LCO, t o  r e s t o r e  t h e  DG. A t  t h i s  t ime,  an o f f s i t e  
c i r c u i t  cou ld  again become inoperable,  t h e  DG r e s t o r e d  
OPERABLE, and an a d d i t i o n a l  7 days ( f o r  a t o t a l  o f  21 days) 
would be a l lowed p r i o r  t o  complete r e s t o r a t i o n  o f  t h e  LCO. 

The 15-day Completion Time prov ides  a l i m i t  on t h e  t ime  
a l lowed i n  a s p e c i f i e d  c o n d i t i o n  a f t e r  d iscovery  o f  f a i l u r e  
t o  meet t h e  LCO. Th i s  l i m i t  i s  considered reasonable f o r  
s i t u a t i o n s  i n  which Cond i t ions  B and C are en te red  

(cont inued)  
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concurrently. The "AND" connector between the 14-day and 
15-day Completion Times means that both Completion Times 
apply simultaneously, and the more restrictive must be met. 

As in Required Action C.2, the 15-day Completion Time of 
Required Action C.5 allows for an exception to the normal 
"time zero" for beginning the allowed outage time "clock." 
This exception results in establishing the "time zero" at 
the time the LC0 was initially not met, instead of the time 
Condition C was entered. 

Required Action D.l addresses actions to be taken in the 
event of concurrent fai 1 ure of redundant required features. 
Required Action D.l reduces the vulnerability to a loss of 
function. The Completion Time for taking these actions is 
reduced to 12 hours from that allowed with only one division 
without offsite power (Required Action 8.2). The rationale 
for the reduction to 12 hours is that Regulatory Guide 1.93 
(Ref. 6) allows a Completion Time of 24 hours for two 
required offsite circuits inoperable, based upon the 
assumption that all three safety divisions are OPERABLE. 
When a concurrent redundant required feature failure exists, 
this assumption is not the case, and a shorter Completion 
Time of 12 hours is appropriate. These features are 
designed with redundant safety related divisions (i.e., 
single division systems are not included in the list). 
Redundant required features failures consist of any of these 
features that are inoperable, because any inoperability is 
on a division redundant to a division with inoperable 
offsite circuits. 

The Completion Time for Required Action D.l is intended to 
allow the operator time to evaluate and repair any 
discovered inoperabilities. This Completion Time also 
allows for an exception to the normal "time zero" for 
beginning the allowed outage time "clock." In this Required 
Action, the Completion Time only begins on discovery that 
both: 

a. All required offsite circuits are inoperable; and 

b. A required feature is inoperable. 

(continued) 
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If, a t  any t ime d u r i n g  t h e  ex is tence  o f  t h i s  Cond i t i on  (two 
o f f s i t e  c i r c u i t s  inoperab le ) ,  a  r e q u i r e d  f e a t u r e  
subsequently becomes inoperable,  t h i s  Complet ion Time begins 
t o  be t racked.  

According t o  Regulatory Guide 1.93 (Ref. 6), o p e r a t i o n  may 
con t inue  i n  Cond i t i on  D f o r  a p e r i o d  t h a t  should n o t  exceed 
24 hours. Th i s  l e v e l  o f  degradat ion  means t h a t  t h e  o f f s i t e  
e l e c t r i c a l  power system does n o t  have t h e  c a p a b i l i t y  t o  
e f f e c t  a  sa fe  shutdown and t o  m i t i g a t e  t h e  e f f e c t s  o f  an 
acc ident ;  however, t h e  o n s i t e  AC sources have n o t  been 
degraded. Th is  1 evel  o f  degradat ion  genera l  1  y  corresponds 
t o  a t o t a l  l o s s  o f  t h e  immediate ly  access ib l e  o f f s i t e  power 
sources. 

Because o f  t h e  normal ly  h i g h  a v a i l a b i l i t y  o f  t h e  o f f s i t e  
sources, t h i s  l e v e l  o f  degradat ion  may appear t o  be more 
severe than  o t h e r  combinat ions o f  two AC sources inoperab le  
t h a t  i n v o l v e  one o r  more DGs inoperable.  However, two 
f a c t o r s  tend  t o  decrease t h e  s e v e r i t y  o f  t h i s  degradat ion  
1 evel  : 

a. The c o n f i g u r a t i o n  o f  t h e  redundant AC e l e c t r i c a l  power 
system t h a t  remains a v a i l a b l e  i s  n o t  suscep t i b l e  t o  a 
s i n g l e  bus o r  sw i t ch ing  f a i l u r e ;  and 

b. The t ime requ i red  t o  d e t e c t  and r e s t o r e  an unava i l ab le  
o f f s i t e  power source i s  g e n e r a l l y  much l e s s  than  t h a t  
r e q u i r e d  t o  d e t e c t  and r e s t o r e  an unava i l ab le  o n s i t e  
AC source. 

With bo th  o f  t h e  r e q u i r e d  o f f s i t e  c i r c u i t s  inoperable,  
s u f f i c i e n t  o n s i t e  AC sources a re  a v a i l a b l e  t o  ma in ta i n  t h e  
u n i t  i n  a sa fe  shutdown c o n d i t i o n  i n  t h e  event  o f  a  DBA o r  
t r a n s i e n t .  I n  f a c t ,  a  simultaneous l o s s  o f  o f f s i t e  AC 
sources, a LOCA, and a worst  case s i n g l e  f a i l u r e  were 
pos tu la ted  as a p a r t  o f  t h e  design bas i s  i n  t h e  s a f e t y  
ana lys is .  Thus, t h e  24  hour Complet ion Time prov ides  a 
p e r i o d  o f  t ime  t o  e f f e c t  r e s t o r a t i o n  o f  one o f  t h e  o f f s i t e  
c i r c u i t s  commensurate w i t h  t h e  importance o f  ma in ta i n i ng  an 
AC e l e c t r i c a l  power system capable o f  meet ing i t s  des ign  
c r i t e r i a .  

(cont inued)  
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ACTIONS 9.1 and D.2 (continued) 
(continued) 

According to Regulatory Guide 1.93 (Ref. 6), with the 
available offsite AC sources two less than required by the 
LCO, operation may continue for 24 hours. If two offsite 
sources are restored within 24 hours, unrestricted operation 
may continue. If only one offsite source is restored within 
24 hours, power operation continues in accordance with 
Condition B. 

The status of the CTG was not a consideration in 
establishing the appropriate Completion Times for Required 
Actions D.l AND 0.2. 

E.l and E.2 

Pursuant to LC0 3.0.6, the Distribution System ACTIONS would 
not be entered even if all AC sources to it were inoperable, 
resulting in de-energization. Therefore, the Required 
Actions of Condition E are modified by a Note to indicate 
that when Condition E is entered with no required AC source 
to one division, Actions for LC0 3.8.9, "Distribution 
Systems -Operating," must be immediately entered. This 
allows Condition E to provide requirements for the loss of 
the offsite circuit and one DG without regard to whether a 
division is de-energized. LC0 3.8.9 provides the 
appropriate restrictions for a de-energized division. 

In Condition E, individual redundancy is lost in both the 
offsite electrical power system and the onsite AC electrical 
power system. Since power system redundancy is 
provided by two diverse sources of power, however, the 
reliability of the power systems in this Condition may 
appear higher than that in Condition D (loss of both 
required offsite circuits). This difference in reliability 
is offset by the susceptibility of this power system 
configuration to a single bus or switching failure. 

If Condition E is entered, Required Action E.3.1 or E.3.2 
allows 72 hours to restore either the inoperable offsite 
circuit or the DG to OPERABLE status provided the CTG is 
verified functional through testing within 72 hours, and its 
circuit breakers are aligned to the affected ESF bus 
associated with an inoperable DG initially within 12 hours 
and once per 8 hours thereafter. This 72 hour Completion 

(continued) 

ABWR TS B 3.8-17 Rev. 0. Design Control Document/Tier 2 



AC Sources-Operat ing 
B 3.8.1 

BASES 

ACTIONS E . l  and E . 2  (cont inued)  
(cont inued)  

Time i s  reasonable because o f  t h e  r e l i a b i l i t y  and 
convenience o f  t h e  CTG, t h e  c a p a b i l i t y  o f  t h e  remain ing AC 
sources, reasonable t ime f o r  r e p a i r s ,  and t h e  l ow  
p r o b a b i l i t y  o f  a DBA occu r r i ng  d u r i n g  t h i s  t ime  per iod .  

The CTG i s  considered f u n c t i o n a l  when t h e  requi rements o f  
DCD T i e r  2, Sec t ion  9.5.13.19 a re  s a t i s f i e d  and t h e  CTG i s  
v e r i f i e d  t o  s t a r t  f rom standby c o n d i t i o n s  and achieves 
steady s t a t e  vo l t age  2 [6210] V and 5 [7590] V, and 
frequency 2 [58.8] Hz and < [61.2] Hz w i t h i n  2 minutes. 

I f  t h e  CTG can n o t  be made a v a i l a b l e  t o  f u n c t i o n  as a 
temporary o n s i t e  d i v i s i o n a l  backup power source, t h e  
c o n f i g u r a t i o n  o f  t h e  AC sources i s  as descr ibed  i n  
Regulatory Guide 1.93 (Ref. 6 ) ,  which s t a t e s  t h a t  ope ra t i on  
may con t inue  as descr ibed i n  Cond i t i on  E f o r  a p e r i o d  t h a t  
should n o t  exceed 12 hours. Therefore, i f  Required Ac t ions  
E . l  and E.2 cannot be completed w i t h i n  12 hours o f  e n t e r i n g  
Cond i t i on  E, then  Required Ac t ions  G . l  and 6.2 must be 
fo l lowed.  Upon r e s t o r i n g  t h e  inoperab le  o f f s i t e  c i r c u i t  o r  
DG t o  OPERABLE s ta tus ,  t h e  LC0 i s  met, Cond i t ions  E and G 
a re  ex i t ed ,  and ope ra t i on  may con t inue .  

Should t h e  CTG no l onge r  be f u n c t i o n a l  o r  n o t  a l i gned  t o  an 
ESF bus subsequent t o  t h e  12-hour p e r i o d  f o l l o w i n g  i n i t i a l  
e n t r y  i n t o  Cond i t i on  C, Cond i t i on  G again a p p l i e s  and 
Required Ac t ions  G . l  and 6.2 must be fo l lowed.  Anytime t h e  
8-hour  Completion Time o f  Required A c t i o n  E.2 i s  n o t  met 
d u r i n g  t h i s  ex tens ion  per iod ,  Cond i t i on  G must be entered.  
Cond i t i on  G can then  o n l y  be e x i t e d  by r e s t o r i n g  t h e  o f f s i t e  
c i r c u i t  o r  t h e  DG t o  OPERABLE s ta tus .  

The once-per-8-hour Completion Time o f  Required A c t i o n  
E.2 i s  necessary t o  keep a check on t h e  p roper  a l ignment  o f  
t h e  CTG's c i r c u i t  breakers and thus  t h e  c a p a b i l i t y  o f  
supp ly ing  power f rom t h e  CTG t o  t h e  6.9 kV e s s e n t i a l  AC bus 
associated w i t h  t h e  inoperab le  DG. 

I f  Cond i t i on  F i s  entered, Required Ac t i on  F.3 a l l ows  72 
hours t o  r e s t o r e  one DG t o  OPERABLE s t a t u s  p rov ided  t h e  CTG 
i s  v e r i f i e d  f u n c t i o n a l  through t e s t i n g  w i t h i n  2 hours, and 

(cont inued)  
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(cont inued)  

i t s  c i r c u i t  breakers a re  a l i gned  t o  one a f f e c t e d  6.9 kV ESF 
bus assoc ia ted  w i t h  an inoperab le  DG and capable o f  be ing  
a l i gned  t o  t h e  o t h e r  6.9 kV ESF bus assoc ia ted  w i t h  an 
inoperab le  DG, i n i t i a l l y  w i t h i n  2 hours and v e r i f i e d  once 
p e r  8 hours t h e r e a f t e r .  Th is  2 hour  Complet ion Time i s  
reasonable because o f  t h e  r e l i a b i l i t y  and convenience o f  t h e  
CTG, t h e  capabi 1 i ty  o f  t h e  remain ing AC sources, reasonable 
t ime f o r  r e p a i r s ,  and t h e  l ow  p r o b a b i l i t y  o f  a DBA o c c u r r i n g  
d u r i n g  t h i s  t ime pe r i od .  

The CTG i s  considered f u n c t i o n a l  when t h e  requi rements o f  
DCD T i e r  2, Sec t ion  9.5.13.19 a re  s a t i s f i e d  and t h e  CTG i s  
v e r i f i e d  t o  s t a r t  f rom standby c o n d i t i o n s  and achieves 
steady s t a t e  vo l t age  2 [6210] V and 6 [7590] V, and 
frequency 2 [58.8] Hz and _< [61.2] Hz w i t h i n  2 minutes. 

I f  t h e  CTG can n o t  be made a v a i l a b l e  t o  f u n c t i o n  as a 
temporary o n s i t e  d i v i s i o n a l  backup power source, t h e  
c o n f i g u r a t i o n  o f  t h e  AC sources i s  as descr ibed  i n  
Regulatory Guide 1.93 (Ref. 6 ) ,  which s t a t e s  t h a t  ope ra t i on  
may con t inue  as descr ibed i n  Cond i t i on  F f o r  a p e r i o d  t h a t  
should n o t  exceed 2 hours. Therefore,  i f  Required Ac t i ons  
F . l  and F.2 cannot be completed w i t h i n  2 hours o f  e n t e r i n g  
Cond i t i on  F, then  Required Ac t ions  G . l  and 6.2 must be 
fo l lowed.  Upon r e s t o r i n g  t h e  inoperab le  one DG t o  OPERABLE 
s ta tus ,  t h e  LC0 i s  met, Cond i t ions  F and G a re  ex i t ed ,  and 
ope ra t i on  may con t inue .  

Should t h e  CTG no l onge r  be f u n c t i o n a l  o r  n o t  a l i gned  t o  one 
ESF bus o r  n o t  capable o f  be ing a l i gned  t o  t h e  o t h e r  ESF bus 
subsequent t o  t h e  2-hour p e r i o d  f o l l o w i n g  i n i t i a l  e n t r y  i n t o  
Cond i t i on  F, Cond i t ion  G again app l i es  and Required Ac t ions  
G . l  and 6.2 must be fo l lowed.  Anytime t h e  8-hour  Complet ion 
Time o f  Required Ac t i on  F.2 i s  n o t  met d u r i n g  t h i s  ex tens ion  
per iod ,  Cond i t ion  G must be entered.  Cond i t i on  G can then  
o n l y  be e x i t e d  by r e s t o r i n g  t h e  DG t o  OPERABLE s t a t u s .  

The once-per-8-hour Completion Time o f  Required A c t i o n  
F.2 i s  necessary t o  keep a check on t h e  p roper  a l ignment  o f  
t h e  CTG's c i r c u i t  breakers and thus t h e  c a p a b i l i t y  o f  
supp ly ing  power f rom t h e  CTG t o  t h e  ESF buses assoc ia ted  
w i t h  t h e  inoperab le  DGs. 

(cont inued)  

ABWR TS B 3.8-19 Rev. 0. Design Control Document/Tier 2 



AC Sources-Operat ing 
B  3.8.1 

BASES 

ACTIONS G . l  and 6 . 2  
(cont inued)  

I f  t h e  inoperab le  AC e l e c t r i c a l  power sources cannot be 
r e s t o r e d  t o  OPERABLE s t a t u s  w i t h i n  t h e  assoc ia ted  Complet ion 
Time, t h e  u n i t  must be brought  t o  a  MODE i n  which t h e  LC0 
does n o t  apply .  To achieve t h i s  s ta tus ,  t h e  u n i t  must be 
brought  t o  MODE 3  w i t h i n  12 hours and t o  MODE 4  w i t h i n  
36 hours. The a l lowed Completion Times are  reasonable, 
based on ope ra t i ng  experience, t o  reach t h e  r e q u i r e d  p l a n t  
c o n d i t i o n s  f rom f u l l  power c o n d i t i o n s  i n  an o r d e r l y  manner 
and w i t hou t  cha l l eng ing  p l a n t  systems. 

Cond i t i on  H corresponds t o  a  l e v e l  o f  degradat ion  i n  which 
a l l  redundancy i n  t h e  AC e l e c t r i c a l  power supp l i es  has been 
l o s t .  A t  t h i s  severe ly  degraded l e v e l ,  any f u r t h e r  losses  
i n  t h e  AC e l e c t r i c a l  power system w i l l  cause a  l o s s  o f  
f unc t i on .  Therefore,  no a d d i t i o n a l  t ime  i s  j u s t i f i e d  f o r  
cont inued opera t ion .  The u n i t  i s  r e q u i r e d  by LC0 3.0.3 t o  
commence a  c o n t r o l  1  ed shutdown. 

SURVEILLANCE The AC sources a re  designed t o  pe rm i t  i n s p e c t i o n  and 
REQUIREMENTS t e s t i n g  o f  a l l  impor tan t  areas and fea tu res ,  e s p e c i a l l y  

those t h a t  have a  standby f unc t i on ,  i n  accordance w i t h  
10 CFR 50, GDC 18 (Ref.  8) .  P e r i o d i c  component t e s t s  a re  
supplemented by ex tens ive  f u n c t i o n a l  t e s t s  d u r i n g  r e f u e l i n g  
outages under s imulated acc iden t  cond i t i ons .  The SRs f o r  
demonstrat ing t h e  OPERABILITY o f  t h e  OGs are  i n  accordance 
w i t h  t h e  recommendations o f  Regulatory Guide 1.9 (Ref. 3), 
and Regulatory Guide 1.137 (Ref.  9 ) .  

- 
Where t h e  SRs d iscussed he re in  s p e c i f y  vo l t age  and frequency 
to le rances ,  t h e  f o l l o w i n g  summary i s  app l i cab le .  The 
minimum steady s t a t e  ou tpu t  vo l t age  o f  6210 V i s  90% o f  t h e  
nominal 6.9 kV ou tpu t  vo l tage .  Th is  value, which i s  
s p e c i f i e d  i n  ANSI C84.1 (Ref. l o ) ,  a l lows f o r  vo l t age  drop  
t o  t h e  t e rm ina l s  o f  6600 V motors whose minimum ope ra t i ng  
vo l t age  i s  s p e c i f i e d  as 90%, o r  5980 V. I t  a l s o  a l lows f o r  
vo l t age  drops t o  motors and o t h e r  equipment down th rough t h e  
200 V l e v e l  where minimum ope ra t i ng  vo l t age  i s  a l s o  u s u a l l y  
s p e c i f i e d  as 90% o f  name p l a t e  r a t i n g .  The s p e c i f i e d  - 

(cont inued)  
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(cont inued)  
maximum steady s t a t e  ou tpu t  vo l t age  o f  7590 V  i s  equal t o  
t h e  maximum ope ra t i ng  vo l t age  s p e c i f i e d  f o r  6600 V  motors 
p l u s  vo l t age  drop f rom t h e  source t o  t h e  loads.  I t  ensures 
t h a t  f o r  a  l i g h t l y  loaded d i s t r i b u t i o n  system, t h e  vo l t age  
a t  t h e  t e rm ina l s  o f  6600 V motors i s  no more than  t h e  
maximum r a t e d  ope ra t i ng  vol tages.  The s p e c i f i e d  minimum and 
maximum f requencies o f  t h e  DG a re  58.8 Hz and 
61.2 Hz, r e s p e c t i v e l y .  These values a re  equal t o  f 2% o f  
t h e  60 Hz nominal freauencv and a re  de r i ved  f rom t h e   commendations g i ven  ' i n  k g u l a t o r y  Guide 1.9 (Ref. 3). J 

This  SR ensures proper  c i r c u i t  c o n t i n u i t y  f o r  t h e  o f f s i t e  AC 
e l e c t r i c a l  power supply  t o  t h e  o n s i t e  d i s t r i b u t i o n  network 
and a v a i l a b i l i t y  o f  o f f s i t e  AC e l e c t r i c a l  power. The breaker  
a l ignment  v e r i f i e s  t h a t  each breaker  i s  i n  i t s  c o r r e c t  
p o s i t i o n  t o  ensure t h a t  d i s t r i b u t i o n  buses and loads  a re  
connected t o  t h e i r  p r e f e r r e d  power source and t h a t  
app rop r i a te  independence o f  o f f s i t e  c i r c u i t s  i s  mainta ined.  
The 7  day Frequency i s  adequate s i nce  breaker  p o s i t i o n  i s  
n o t  l i k e l y  t o  change w i t h o u t  t h e  ope ra to r  be ing  aware o f  i t  
and because i t s  s t a t u s  i s  d i sp layed  i n  t h e  c o n t r o l  room. 

SR 3.8.1.2 and SR 3.8.1.7 

These SRs he lp  t o  ensure t h e  a v a i l a b i l i t y  o f  t h e  standby 
e l e c t r i c a l  power supply  t o  m i t i g a t e  DBAs and t r a n s i e n t s  and 
ma in ta in  t h e  u n i t  i n  a  sa fe  shutdown c o n d i t i o n .  

To min imize t h e  wear on moving p a r t s  t h a t  do n o t  g e t  
l u b r i c a t e d  when t h e  engine i s  n o t  running,  these SRs have 
been mod i f i ed  by Notes (Note 1  f o r  SR 3.8.1.7 and Note 2  f o r  
SR 3.8.1.2) t o  i n d i c a t e  t h a t  a l l  DG s t a r t s  f o r  these 
Su rve i l l ances  may be preceded by an engine p re lube  p e r i o d  
and f o l l owed  by a  warmup pe r i od  p r i o r  t o  load ing .  

For t h e  purposes o f  t h i s  t e s t i n g ,  t h e  DGs a re  s t a r t e d  f rom 
standby cond i t i ons .  Standby cond i t i ons  f o r  a  DG mean t h a t  
t h e  d i e s e l  engine coo lan t  and o i l  a re  be ing  con t i nuous l y  
c i r c u l a t e d  and temperature i s  be ing  ma in ta ined  c o n s i s t e n t  
w i t h  manufacturer  recommendations. 

(cont inued)  
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SURVEILLANCE SR 3.8.1.2 and SR 3.8.1.7 (continued) 
REQUIREMENTS 
(continued) In order to reduce stress and wear on diesel engines, some 

manufacturers recomnend that the starting speed of DGs be 
limited, that warmup be limited to this lower speed, and 
that DGs be gradually accelerated to synchronous speed prior 
to loading. These start procedures are the intent of 
Note 3, which is only applicable when such procedures are 
recommended by the manufacturer. 

SR 3.8.1.7 requires that, at a 184 day Frequency, the DG 
starts from standby conditions and achieves required voltage 
and frequency within 20 seconds. The 20 second start 
requirement supports the requirements set forth in DCD Tier 
2, Chapter 8 (Ref. 2). The 20 second start requirement may 
not be applicable to SR 3.8.1.2 (see Note 3 of SR 3.8.1.2), 
when a modified start procedure as described above is used. 
If a modified start is not used, the 20 second start 
requirement of SR 3.8.1.7 applies. Since SR 3.8.1.7 does 
require a 20 second start, it is more restrictive than 
SR 3.8.1.2, and it may be performed in lieu of SR 3.8.1.2. 
This procedure is the intent of Note 1 of SR 3.8.1.2. 

The normal 31 day Frequency for SR 3.8.1.2 (see 
Table 3.8.1-1, "Diesel Generator Test Schedule") is 
consistent with Regulatory Guide 1.9 (Ref. 9). The 184 day 
Frequency for SR 3.8.1.7 is a reduction in cold testing 
consistent with Generic Letter 84-15 (Ref. 7). These 
Frequencies provide adequate assurance of DG OPERABILITY, 
while minimizing degradation resulting from testing. 

This Surveillance demonstrates that the DGs are capable of 
synchronizing and accepting greater than or equal to the 
equivalent of the maximum expected accident loads. A 
minimum run time of 60 minutes is required to stabilize 
engine temperatures, while minimizing the time that the DG 
is connected to the offsite source. 

In order to ensure that the DG is tested under load 
conditions that are as close to design basis conditions as 
possible, testing shall be performed using a power factor 
less than or equal to 0.9. This power factor is chosen to 
be representative of the actual design basis inductive 

(continued) 
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REOUIREMENTS 
(continued) loading that the DG would experience. The load band is 

provided to avoid routine overloading of the DG. Routine 
overloading may result in more frequent tear down 
inspections in accordance with vendor recommendations in 
order to maintain DG OPERABILITY. 

The normal 31 day Frequency for this Surveillance (see 
Table 3.8.1-1) is consistent with Regulatory Guide 1.9 
(Ref. 9). 

Note 1 modifies this Surveillance to indicate that diesel 
engine runs for this Surveillance may include gradual 
loading, as recommended by the manufacturer, so that 
mechanical stress and wear on the diesel engine are 
minimized. 

Note 2 modifies this Surveillance by stating that momentary 
transients because of changing bus loads do not invalidate 
this test. 

Note 3 indicates that this Surveillance should be conducted 
on only one DG at a time in order to avoid common cause 
failures that might result from offsite circuit or grid 
perturbations. Similarly, momentary power factor transients 
above the limit do not invalidate the test. 

Note 4 stipulates a prerequisite requirement for performance 
of this SR. A successful DG start must precede this test to 
credit satisfactory performance. 

This SR provides verification that the level of fuel oil in 
the day tank is at or above the level at which fuel oil is 
automatically added. The level is expressed as an 
equivalent volume in liters, and is selected to ensure 
adequate fuel oil for a minimum of 4 hours of DG operation 
at maximum LOCA load demand. 

The 31 day Frequency is adequate to assure that a sufficient 
supply of fuel oil is available, since low level alarms are 
provided and facility operators would be aware of any large 
uses of fuel oil during this period. 

(continued) 
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REQUIREMENTS SR 3.8.1.5 - -- 

(cont inued)  
M i c r o b i o l o g i c a l  f o u l i n g  i s  a  major  cause o f  f u e l  o i l  
degradat ion.  There a re  numerous b a c t e r i a  t h a t  can grow i n  
f u e l  o i l  and cause f o u l i n g ,  b u t  a l l  must have a  water  
environment i n  o rder  t o  surv ive .  Removal o f  water  f rom t h e  
f u e l  o i l  day tanks once every 31 days e l i m i n a t e s  t h e  
necessary environment f o r  b a c t e r i a l  s u r v i v a l .  Th i s  i s  most 
e f f e c t i v e  means i n  c o n t r o l  1  i n g  m i c r o b i o l o g i c a l  f o u l i n g .  I n  
a d d i t i o n ,  i t  e l im ina tes  t h e  p o t e n t i a l  f o r  water  entra inment  
i n  t h e  f u e l  o i l  d u r i n g  DG opera t ion .  Water may come f rom 
any o f  severa l  sources, i n c l u d i n g  condensation, ground 
water, r a i n  water,  contaminated f u e l  o i l ,  and breakdown o f  
t h e  f u e l  o i l  by bac te r i a .  Frequent checking f o r  and removal 
o f  accumulated water  min imizes f o u l i n g  and p rov ides  da ta  
rega rd ing  t h e  w a t e r t i g h t  i n t e g r i t y  o f  t h e  f u e l  o i l  system. 
The Survei  11 ance Frequencies a re  es tab l  i shed by Regulatory 
Guide 1.137 (Ref.  9 ) .  Th is  SR i s  f o r  p reven t i ve  
maintenance. The presence o f  water  does n o t  n e c e s s a r i l y  
represent  a  f a i l u r e  o f  t h i s  SR prov ided  t h a t  accumulated 
water  i s  removed du r i ng  performance o f  t h i s  Su rve i l l ance .  

Th i s  Su rve i l l ance  demonstrates t h a t  each r e q u i r e d  f u e l  o i l  
t r a n s f e r  pump operates and t r a n s f e r s  f u e l  o i l  f rom i t s  
assoc ia ted  storage t ank  t o  i t s  assoc ia ted  day tank.  It i s  
r e q u i r e d  t o  suppor t  t h e  cont inuous ope ra t i on  o f  standby 
power sources. Th is  Su rve i l  1  ance prov ides  assurance t h a t  
t h e  f u e l  o i l  t r a n s f e r  pump i s  OPERABLE, t h e  f u e l  o i l  p i p i n g  
system i s  i n t a c t ,  t h e  f u e l  d e l i v e r y  p i p i n g  i s  n o t  
obs t ruc ted ,  and t h e  c o n t r o l s  and c o n t r o l  systems f o r  
automat ic  f u e l  t r a n s f e r  systems are  OPERABLE. Th i s  t e s t  may 
be performed by a  s imu la ted  o r  ac tua l  automat ic  i n i t i a t i o n  
s i g n a l .  

The Frequency f o r  t h i s  SR i s  va r i ab le ,  depending on 
i n d i v i d u a l  system design, w i t h  up t o  a  92 day i n t e r v a l .  The 
92 day Frequency corresponds t o  t h e  t e s t i n g  requi rements f o r  
pumps as conta ined i n  t h e  ASME B o i l e r  and Pressure Vessel 
Code, Sec t ion  X I  (Ref.  11); however, t h e  design o f  f u e l  
t r a n s f e r  systems i s  such t h a t  pumps operate a u t o m a t i c a l l y  o r  
must be s t a r t e d  manual ly i n  o rde r  t o  ma in ta i n  an adequate 
volume o f  f u e l  o i l  i n  t h e  day tanks d u r i n g  o r  f o l l o w i n g  DG 

(cont inued)  
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BASES 

SURVEILLANCE SR 3.8.1.6 
REQUIREMENTS 

(cont inued)  t e s t i n g .  I n  such a case, a 31 day Frequency i s  appropr ia te .  
S ince p roper  ope ra t i on  o f  f u e l  t r a n s f e r  systems i s  an 
i nhe ren t  p a r t  o f  DG OPERABILITY, t h e  Frequency o f  t h i s  SR 
should be mod i f i ed  t o  r e f l e c t  i n d i v i d u a l  designs. 

SR 3.8.1.7 

See SR 3.8.1.2. 

SR 3.8.1.8 

Manual t r a n s f e r  o f  each 6.9 kV ESF bus power supply  f rom t h e  
normal o f f s i t e  c i r c u i t  t o  t h e  a l t e r n a t e  o f f s i t e  c i r c u i t  
demonstrates t h e  OPERABILITY o f  t h e  a l t e r n a t e  c i r c u i t  
d i s t r i b u t i o n  network t o  power t h e  shutdown loads .  The 
manual t r a n s f e r  should be performed us ing  t h e  DG t o  c a r r y  
t h e  loads  ( i  .e., n o t  a dead bus t r a n s f e r ) .  The 18 month 
Frequency o f  t h e  Survei  11 ance i s  based on eng ineer ing  
judgment t a k i n g  i n t o  cons ide ra t i on  t h e  p l a n t  c o n d i t i o n s  
r e q u i r e d  t o  per form t h e  Surve i l lance ,  and i s  in tended t o  be 
c o n s i s t e n t  w i t h  expected f u e l  c y c l e  leng ths .  Opera t ing  
exper ience has shown t h a t  these components u s u a l l y  pass t h e  
SR when performed on t h e  18 month Frequency. Therefore,  t h e  
Frequency was concluded t o  be acceptable f rom a r e 1  i abi  1 i t y  
s tandpo in t .  

Th is  SR i s  mod i f i ed  by two Notes. The reason f o r  Note 1 i s  
t h a t ,  du r i ng  ope ra t i on  w i t h  t h e  r e a c t o r  c r i t i c a l ,  
performance o f  t h i s  SR cou ld  cause p e r t u r b a t i o n s  t o  t h e  
e l e c t r i c a l  d i s t r i b u t i o n  systems t h a t  cou ld  cha l lenge 
entwined steady s t a t e  ope ra t i on  and, as a r e s u l t ,  p l a n t  
s a f e t y  systems. Note 2 acknowledges t h a t  c r e d i t  may be 
taken f o r  unplanned events t h a t  s a t i s f y  t h i s  SR. 

Each DG i s  p rov ided  w i t h  an engine overspeed t r i p  t o  p revent  
damage t o  t h e  engine. Recovery f rom t h e  t r a n s i e n t  caused by 
t h e  l o s s  o f  a l a r g e  l oad  cou ld  cause d i e s e l  engine 
overspeed, which, i f  excessive, m igh t  r e s u l t  i n  a t r i p  o f  

(cont inued)  
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BASES 

SURVEILLANCE SR 3.8.1.9 (cont inued)  
REQUIREMENTS 

(cont inued)  t h e  engine. Th i s  Su rve i l l ance  demonstrates t h e  DG l o a d  
response c h a r a c t e r i s t i c s  and c a p a b i l i t y  t o  r e j e c t  t h e  
1 a rges t  s ing1 e 1 oad w i t h o u t  exceeding predetermined vo l t age  
and frequency and w h i l e  ma in ta i n i ng  a s p e c i f i e d  margin t o  
t h e  overspeed t r i p .  The l o a d  re fe renced f o r  D i v i s i o n  I 1  and 
D i v i s i o n  111 DGs i s  t h e  1400 kW h i g h  pressure core  f l o o d e r  
(HPCF) pump; f o r  t h e  D i v i s i o n  I DG, t h e  540 kW r e s i d u a l  heat  
removal (RHR) pump. The Reactor B u i l d i n g  Coo l ing  Water 
(RCW) system l o a d  was n o t  used. Even though t h e  l o a d  t o  DG 
I i s  640 kW, t h a t  va lue c o n s i s t s  o f  2 RCW pumps o f  320 kW 
each. As r e q u i r e d  by IEEE-308 (Ref.  12), t h e  l o a d  r e j e c t i o n  
t e s t  i s  acceptable i f  t h e  inc rease  i n  d i e s e l  speed does n o t  
exceed 75% o f  t h e  d i f f e r e n c e  between synchronous speed and 
t h e  overspeed t r i p  se tpo in t ,  o r  15% above synchronous speed, 
whichever i s  lower.  

The t ime,  vo l tage ,  and frequency t o l e rances  s p e c i f i e d  i n  
t h i s  SR are  de r i ved  f rom Regulatory Guide 1.9 (Ref.  3) 
recommendations f o r  response d u r i n g  l o a d  sequence i n t e r v a l s .  
The 3 seconds s p e c i f i e d  i s  equal t o  60% o f  t h e  5 second l o a d  
sequence i n t e r v a l  associated w i t h  sequencing o f  t h i s  l a r g e s t  
load .  The vo l t age  and frequency s p e c i f i e d  a r e  c o n s i s t e n t  
w i t h  t h e  design range o f  t h e  equipment powered by t h e  DG. 
SR 3.8.1.9.a corresponds t o  t h e  maximum frequency excurs ion,  
w h i l e  SR 3.8.1.9.b and SR 3.8.1.9.c a re  steady s t a t e  vo l t age  
and frequency values t o  which t h e  system must recover  
f o l l ow ing  l o a d  r e j e c t i o n .  The 18 month Frequency i s  
cons i s ten t  w i t h  t h e  recommendation o f  Regulatory Guide 1.9 
(Ref. 3) .  

I n  o rde r  t o  ensure t h a t  t h e  DG i s  t e s t e d  under l o a d  
c o n d i t i o n s  t h a t  are as c l ose  t o  design bas i s  c o n d i t i o n s  as 
poss ib l e ,  t e s t i n g  must be performed us ing  a power f a c t o r  

0.9. Th is  power f a c t o r  i s  chosen t o  be r e p r e s e n t a t i v e  
o f  t h e  ac tua l  design bas i s  i n d u c t i v e  l o a d i n g  t h a t  t h e  DG 
cou ld  experience. 

Th i s  SR has been mod i f i ed  by two Notes. The reason f o r  
Note 1 i s  t h a t  d u r i n g  ope ra t i on  w i t h  t h e  r e a c t o r  c r i t i c a l ,  
performance o f  t h i s  SR cou ld  cause p e r t u r b a t i o n s  t o  t h e  
e l e c t r i c a l  d i s t r i b u t i o n  systems t h a t  cou ld  cha l lenge 
cont inued steady s t a t e  ope ra t i on  and, as a r e s u l t ,  p l a n t  
s a f e t y  systems. Note 2 acknowledges t h a t  c r e d i t  may be 
taken f o r  unplanned events t h a t  s a t i s f y  t h i s  SR. 

(cont inued)  
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SURVEILLANCE SR 3.8.1.9 (continued) 
REOUIREMENTS 
(continued) 

Reviewer's Note: The above MODE restrictions may be deleted 
if it can be demonstrated to the staff, on a plant specific 
basis, that performing the SR with the reactor in any of the 
restricted MODES can satisfy the following criteria, as 
applicable: 

a. Performance of the SR will not render any safety 
system or component inoperable; 

b. Performance of the SR will not cause perturbations to 
any of the electrical distribution systems that could 
result in a challenge to steady state operation or to 
plant safety systems; and 

c. Performance of the SR, or failure of the SR, will not 
cause, or result in, an A00 with attendant challenge 
to plant safety systems. 

- 

SR 3.8.1.10 

This Surveillance demonstrates the DG capability to reject a 
full load without overspeed tripping or exceeding the 
predetermined voltage limits. The DG full load rejection 
may occur because of a system fault or inadvertent breaker 
tripping. This Surveil 1 ance ensures proper engine generator 
load response under the simulated test conditions. This 
test simulates the loss of the total connected load that the 
DG experiences following a full load rejection and verifies 
that the DG does not trip upon loss of the load. These 
acceptance criteria provide DG damage protection. While the 
DG is not expected to experience this transient during an 
event, and continues to be available, this response ensures 
that the DG is not degraded for future application, 
including reconnection to the bus if the trip initiator can 
be corrected or isolated. 

In order to ensure that the DG is tested under load 
conditions that are as close to design basis conditions as 
possible, testing must be performed using a power factor 
< 0.9. This power factor is chosen to be representative of - 

(continued) 

ABWR TS B 3.8-27 Rev. 0. Design Control DocurnentITier 2 



AC Sources-Operat ing 
8 3.8.1 

BASES 

SURVEILLANCE SR 3.8.1.10 (cont inued)  
REOUIREMENTS 

(cont inued)  t h e  ac tua l  design bas i s  i n d u c t i v e  l o a d i n g  t h a t  t h e  DG would 
experience. 

The 18 month Frequency i s  cons i s ten t  w i t h  t h e  recommendation 
of Regulatory Guide 1.9 (Ref. 3)  and i s  in tended t o  be 
cons i s ten t  w i t h  expected f u e l  c y c l e  leng ths .  

T h i s  SR has been mod i f i ed  by two Notes. The reason f o r  
Note 1 i s  t h a t  d u r i n g  ope ra t i on  w i t h  t h e  r e a c t o r  c r i t i c a l ,  
performance o f  t h i s  SR cou ld  cause p e r t u r b a t i o n  t o  t h e  
e l e c t r i c a l  d i s t r i b u t i o n  systems t h a t  c o u l d  cha l lenge 
cont inued steady s t a t e  ope ra t i on  and, as a r e s u l t ,  p l a n t  
s a f e t y  systems. Note 2 acknowledges t h a t  c r e d i t  may be 
taken f o r  unplanned events t h a t  s a t i s f y  t h i s  SR. 

- - 
Reviewer's Note: The above MODE r e s t r i c t i o n s  may be de le ted  
i f  i t  can be demonstrated t o  t h e  s t a f f ,  on a p l a n t  s p e c i f i c  
basis ,  t h a t  per forming t h e  SR w i t h  t h e  r e a c t o r  i n  any o f  t h e  
r e s t r i c t e d  MODES can s a t i s f y  t h e  f o l l o w i n g  c r i t e r i a ,  as 
app l i cab le :  

a. Performance o f  t h e  SR w i l l  n o t  render  any s a f e t y  
system o r  component inoperable;  

b. Performance o f  t h e  SR w i l l  n o t  cause p e r t u r b a t i o n s  t o  
any o f  t h e  e l e c t r i c a l  d i s t r i b u t i o n  systems t h a t  cou ld  
r e s u l t  i n  a chal lenge t o  steady s t a t e  ope ra t i on  o r  t o  
p l a n t  sa fe t y  systems; and 

L c. Performance o f  t h e  SR, o r  f a i l u r e  o f  t h e  SR, w i l l  n o t  
cause, o r  r e s u l t  i n ,  an A00 w i t h  a t tendant  cha l lenge 
t o  p l a n t  sa fe t y  systems. - 

As r e q u i r e d  by Regulatory Guide 1.9 (Ref.  3), 
paragraph 2.2.4, t h i s  Su rve i l l ance  demonstrates t h e  as 
designed ope ra t i on  o f  t h e  standby power sources d u r i n g  l o s s  
o f  t h e  o f f s i t e  source. T h i s  t e s t  v e r i f i e s  a l l  a c t i o n s  
encountered from t h e  l o s s  o f  o f f s i t e  power, i n c l u d i n g  
ene rg i za t i on  o f  t h e  emergency buses and r e s p e c t i v e  loads  
from t h e  DG. It f u r t h e r  demonstrates t h e  c a p a b i l i t y  o f  t h e  

(cont inued)  
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SURVEILLANCE SR 3.8.1.11 (cont inued)  
REQUIREMENTS 

(cont inued)  DG t o  au toma t i ca l l y  achieve t h e  r e q u i r e d  vo l t age  and 
frequency w i t h i n  t h e  s p e c i f i e d  t ime.  

The DG a u t o - s t a r t  t ime o f  20 seconds i s  de r i ved  f rom 
requi rements s t a t e d  i n  DCD T i e r  2, Chapter 8 (Ref. 2).  The 
frequency should be r e s t o r e d  t o  w i t h i n  2% o f  nominal 
f o l l o w i n g  a l o a d  sequence step.  The S u r v e i l l a n c e  should be 
cont inued f o r  a minimum o f  5 minutes i n  o rde r  t o  demonstrate 
t h a t  a l l  s t a r t i n g  t r a n s i e n t s  have decayed and s t a b i l i t y  has 
been achieved. 

The requi rement  t o  v e r i f y  t h e  connect ion and power supply  o f  
permanent and auto-connected loads i s  in tended t o  
s a t i s f a c t o r i l y  show t h e  r e l a t i o n s h i p  o f  these loads  t o  t h e  
DG l o a d i n g  l o g i c .  I n  c e r t a i n  circumstances, many o f  these  
loads cannot a c t u a l l y  be connected o r  loaded w i t h o u t  undue 
hardship o r  p o t e n t i a l  f o r  undesi red opera t ion .  For  
instance,  ECCS i n j e c t i o n  va lves  a re  n o t  des i red  t o  be 
s t roked  open, h i g h  pressure i n j e c t i o n  systems a re  n o t  
capable o f  be ing operated a t  f u l l  f low,  o r  RHR systems 
per fo rming  a decay heat  removal f u n c t i o n  a re  n o t  des i red  t o  
be rea l i gned  t o  t h e  ECCS mode o f  opera t ion .  I n  l i e u  o f  
ac tua l  demonstrat ion o f  t h e  connect ion and l o a d i n g  o f  these  
loads, t e s t i n g  t h a t  adequately shows t h e  c a p a b i l i t y  o f  t h e  
DG system t o  per form these f unc t i ons  i s  acceptable. Th i s  
t e s t i n g  may i nc lude  any s e r i e s  o f  sequent ia l ,  over lapping,  
o r  t o t a l  s teps so t h a t  t h e  e n t i r e  connect ion and l o a d i n g  
sequence i s  v e r i f i e d .  

The Frequency o f  18 months i s  cons i s ten t  w i t h  t h e  
recommendations o f  Regulatory Guide 1.9 (Ref. 3), 
paragraph 2.2.4, takes i n t o  cons ide ra t i on  u n i t  cond i t i ons  
r e q u i r e d  t o  per form t h e  Surve i l lance ,  and i s  in tended t o  be 
cons i s ten t  w i t h  expected f u e l  c y c l e  leng ths .  

Th is  SR i s  mod i f i ed  by t h ree  Notes. The reason f o r  Note 1 
i s  t o  min imize wear and t e a r  on t h e  DGs d u r i n g  t e s t i n g .  For 
t h e  purpose o f  t h i s  t e s t i n g ,  t h e  DGs must be s t a r t e d  f rom 
standby cond i t i ons ,  t h a t  i s ,  w i t h  t h e  engine coo lan t  and o i l  
be ing con t inuous ly  c i r c u l a t e d  and temperature mainta ined 
cons i s ten t  w i t h  manufacturer recommendations. The reason f o r  
Note 2 i s  t h a t  per forming t h e  Su rve i l l ance  would remove a 
r e q u i r e d  o f f s i t e  c i r c u i t  f rom serv ice ,  p e r t u r b  t h e  

(cont inued)  
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SURVEILLANCE SR 3.8.1.11 (cont inued)  
REQUIREMENTS 

(cont inued)  e l e c t r i c a l  d i s t r i b u t i o n  system, and cha l lenge p l a n t  s a f e t y  
systems. 

Note 3 acknowledges t h a t  c r e d i t  may be taken f o r  unplanned 
events t h a t  s a t i s f y  t h i s  SR. 

Th is  Su rve i l l ance  demonstrates t h a t  t h e  DG a u t o m a t i c a l l y  
s t a r t s  and achieves t h e  requ i red  vo l t age  and frequency 
w i t h i n  t h e  s p e c i f i e d  t ime  (20 seconds) f rom t h e  design b a s i s  
a c t u a t i o n  s i gna l  (LOCA s i g n a l )  and operates f o r  t 5 minutes. 
The 5 minute p e r i o d  p rov ides  s u f f i c i e n t  t ime t o  demonstrate 
s t a b i l i t y .  SR 3.8.1.12.d and SR 3.8.1.12.e ensure t h a t  
permanent1 y connected 1 oads and emergency 1 oads a re  
energ ized f rom t h e  o f f s i t e  e l e c t r i c a l  power system on an 
ECCS s igna l  w i t hou t  l o s s  o f  o f f s i t e  power. 

The requi rement  t o  v e r i f y  t h e  connect ion and power supply  o f  
permanent and autoconnected loads i s  in tended t o  
s a t i s f a c t o r i l y  show t h e  r e l a t i o n s h i p  o f  these loads  t o  t h e  
l o a d i n g  l o g i c  f o r  l o a d i n g  onto o f f s i t e  power. I n  c e r t a i n  
circumstances, many o f  these loads cannot a c t u a l l y  be 
connected o r  loaded w i t h o u t  undue hardsh ip  o r  p o t e n t i a l  f o r  
undesi red opera t ion .  For instance,  ECCS i n j e c t i o n  va lves  
a re  n o t  des i red  t o  be s t roked open, h i g h  pressure i n j e c t i o n  
systems are  n o t  capable o f  be ing  operated a t  f u l l  f low,  o r  
RHR systems per forming a decay heat  removal f u n c t i o n  a re  n o t  
des i red  t o  be rea l i gned  t o  t h e  ECCS mode o f  opera t ion .  I n  
l i e u  o f  ac tua l  demonstrat ion o f  t h e  connect ion and l o a d i n g  
o f  these loads, t e s t i n g  t h a t  adequately shows t h e  c a p a b i l i t y  
o f  t h e  DG system t o  perform these f unc t i ons  i s  acceptable. 
Th i s  t e s t i n g  may i n c l u d e  any s e r i e s  o f  sequent ia l ,  
over lapping,  o r  t o t a l  s teps so t h a t  t h e  e n t i r e  connect ion 
and l o a d i n g  sequence i s  v e r i f i e d .  

The Frequency o f  18 months takes  i n t o  cons ide ra t i on  p l a n t  
cond i t i ons  r e q u i r e d  t o  per fo rm t h e  Su rve i l l ance  and i s  
in tended t o  be cons i s ten t  w i t h  t h e  expected f u e l  c y c l e  
l eng ths .  Operat ing exper ience has shown t h a t  these 
components u s u a l l y  pass t h e  SR when performed a t  t h e  

(cont inued)  
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SURVEILLANCE SR 3.8.1.12 (cont inued)  
REQUIREMENTS 

(cont inued)  18 month Frequency. Therefore,  t h e  Frequency was concluded 
t o  be acceptable f rom a r e l i a b i l i t y  s tandpo in t .  

Th i s  SR i s  mod i f i ed  by t h r e e  Notes. The reason f o r  Note 1 
i s  t o  min imize wear and t e a r  on t h e  DGs d u r i n g  t e s t i n g .  For 
t h e  purpose o f  t h i s  t e s t i n g ,  t h e  DGs must be s t a r t e d  f rom 
standby cond i t i ons ,  t h a t  i s ,  w i t h  t h e  engine coo lan t  and o i l  
be ing  con t i nuous l y  c i r c u l a t e d  and temperature ma in ta ined  
c o n s i s t e n t  w i t h  manufacturer  recommendations. The reason 
f o r  Note 2 i s  t h a t  d u r i n g  ope ra t i on  w i t h  t h e  r e a c t o r  
c r i t i c a l ,  performance o f  t h i s  SR cou ld  cause p e r t u r b a t i o n s  
t o  t h e  e l e c t r i c a l  d i s t r i b u t i o n  systems t h a t  c o u l d  cha l lenge 
cont inued steady s t a t e  ope ra t i on  and, as a r e s u l t ,  p l a n t  
s a f e t y  systems. Note 3 acknowledges t h a t  c r e d i t  may be 
taken f o r  unplanned events t h a t  s a t i s f y  t h i s  SR. 

Th is  S u r v e i l l a n c e  demonstrates t h a t  DG n o n - c r i t i c a l  
p r o t e c t i v e  f u n c t i o n s  (e.g., h i gh  j a c k e t  water  temperature) 
a re  bypassed on a l o s s  o f  vo l t age  s i g n a l  concur ren t  w i t h  an 
ECCS i n i t i a t i o n  t e s t  s i gna l  and c r i t i c a l  p r o t e c t i v e  
f u n c t i o n s  (engine overspeed and genera to r  d i f f e r e n t i a l  
c u r r e n t )  t r i p  t h e  DG t o  a v e r t  s u b s t a n t i a l  damage t o  t h e  DG 
u n i t .  The n o n - c r i t i c a l  t r i p s  a re  bypassed d u r i n g  DBAs and 
p rov ide  an a la rm on an abnormal engine c o n d i t i o n .  Th i s  
a larm prov ides  t h e  opera to r  w i t h  s u f f i c i e n t  t i m e  t o  r e a c t  
app rop r i a te l y .  The DG a v a i l a b i l i t y  t o  m i t i g a t e  t h e  DBA i s  
more c r i t i c a l  than  p r o t e c t i n g  t h e  engine aga ins t  m inor  
problems t h a t  a re  n o t  immediate ly  de t r imen ta l  t o  emergency 
ope ra t i on  o f  t h e  DG. 

The 18 month Frequency i s  based on eng ineer ing  judgment, 
t a k i n g  i n t o  cons ide ra t i on  p l a n t  c o n d i t i o n s  r e q u i r e d  t o  
per form t h e  Surve i l lance ,  and i s  in tended t o  be c o n s i s t e n t  
w i t h  expected f u e l  c y c l e  leng ths .  Operat ing exper ience has 
shown t h a t  these components u s u a l l y  pass t h e  SR when 
performed a t  t h e  18 month Frequency. Therefore, t h e  
Frequency was concluded t o  be acceptable f rom a r e l i a b i l i t y  
s tandpo in t .  

The SR i s  mod i f i ed  by two Notes. The reason f o r  Note 1 i s  
t h a t  per fo rming  t h e  Su rve i l l ance  removes a r e q u i r e d  DG f rom 

(cont inued)  
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AC Sources-Operat ing 
B 3.8.1 

BASES 

SURVEILLANCE 
REQUIREMENTS 

(cont inued)  

a. Performance o f  t h e  SR w i l l  n o t  render  any s a f e t y  
system o r  component inoperable;  

SR 3.8.1.13 (cont inued)  

se rv i ce .  Note 2 acknowledges t h a t  c r e d i t  may be taken f o r  
unplanned events t h a t  s a t i s f y  t h i s  SR. 

- - 
Reviewer's Note: The above MODE r e s t r i c t i o n s  may be de le ted  
i f  i t  can be demonstrated t o  t h e  s t a f f ,  on a p l a n t  s p e c i f i c  
basis ,  t h a t  per fo rming  t h e  SR w i t h  t h e  r e a c t o r  i n  any o f  t h e  
r e s t r i c t e d  MODES can s a t i s f y  t h e  f o l l o w i n g  c r i t e r i a ,  as 
app l i cab le :  

b. Performance o f  t h e  SR w i l l  n o t  cause p e r t u r b a t i o n s  t o  
any o f  t h e  e l e c t r i c a l  d i s t r i b u t i o n  systems t h a t  cou ld  
r e s u l t  i n  a cha l lenge t o  steady s t a t e  ope ra t i on  o r  t o  
p l a n t  s a f e t y  systems; and 

c.  Performance o f  t h e  SR, o r  f a i l u r e  o f  t h e  SR, w i l l  n o t  
cause, o r  r e s u l t  i n ,  an A00 w i t h  a t tendant  cha l lenge 
t o  p l a n t  s a f e t y  systems. - 

Regulatory Guide 1.9 (Ref.  3) ,  paragraph 2.2.9, r e q u i r e s  
demonstrat ion once pe r  18 months t h a t  t h e  DGs can s t a r t  and 
r u n  con t i nuous l y  a t  f u l l  l oad  c a p a b i l i t y  f o r  an i n t e r v a l  o f  
n o t  l e s s  than 24 hours -22  hours o f  which i s  a t  a l o a d  
equ i va len t  t o  90 t o  100% o f  t h e  cont inuous r a t i n g  o f  t h e  DG, 
and 2 hours o f  which i s  a t  a l o a d  equ i va len t  t o  105 t o  110% 
o f  t h e  cont inuous r a t i n g  o f  t h e  DG. The DG s t a r t s  f o r  t h i s  
S u r v e i l l a n c e  can be performed e i t h e r  f rom standby o r  h o t  
cond i t i ons .  The p r o v i s i o n s  f o r  p re lube  and warmup, 
d iscussed i n  SR 3.8.1.2, and f o r  gradual  load ing ,  d iscussed 
i n  SR 3.8.1.3, a re  a p p l i c a b l e  t o  t h i s  SR. 

I n  o rde r  t o  ensure t h a t  t h e  DG i s  t e s t e d  under l o a d  
c o n d i t i o n s  t h a t  are as c l o s e  t o  des ign  c o n d i t i o n s  as 
poss ib le ,  t e s t i n g  must be performed us ing  a power f a c t o r  
< 0.9. Th is  power f a c t o r  i s  chosen t o  be r e p r e s e n t a t i v e  o f  - 
t h e  ac tua l  design bas i s  i n d u c t i v e  l o a d i n g  t h a t  t h e  DG cou ld  
exper ience.  

(cont inued)  
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B 3.8.1 

BASES 

SURVEILLANCE SR 3.8.1.14 (cont inued)  
REOUIREMENTS 

(cont inued)  The 18 month Frequency i s  c o n s i s t e n t  w i t h  t h e  
recommendations o f  Regulatory Guide 1.9 (Ref. 3),  
paragraph 2.2.9; takes i n t o  cons ide ra t i on  p l a n t  c o n d i t i o n s  
r e q u i r e d  t o  per fo rm t h e  Surve i l lance ;  and i s  in tended t o  be 
cons i s ten t  w i t h  expected f u e l  c y c l e  leng ths .  

Th is  Su rve i l l ance  i s  mod i f i ed  by t h r e e  Notes. Note 1  s t a t e s  
t h a t  momentary t r a n s i e n t s  due t o  changing bus loads  do n o t  
i n v a l i d a t e  t h i s  t e s t .  The l o a d  band i s  p rov ided  t o  avo id  
r o u t i n e  over load ing  o f  t h e  DG. Rout ine ove r l oad ing  may 
r e s u l t  i n  more f requent  t e a r  down i nspec t i ons  i n  accordance 
w i t h  vendor recommendations i n  o rder  t o  ma in ta i n  DG 
OPERABILITY. S i m i l a r l y ,  momentary power f a c t o r  t r a n s i e n t s  
above t h e  l i m i t  do n o t  i n v a l i d a t e  t h e  t e s t .  The reason f o r  
Note 2  i s  t h a t  du r i ng  ope ra t i on  w i t h  t h e  r e a c t o r  c r i t i c a l ,  
performance o f  t h i s  SR cou ld  cause p e r t u r b a t i o n s  t o  t h e  
e l e c t r i c a l  d i s t r i b u t i o n  systems t h a t  would cha l lenge 
con t inued steady s t a t e  ope ra t i on  and, as a  r e s u l t ,  p l a n t  
s a f e t y  systems. Note 3  acknowledges t h a t  c r e d i t  may be 
taken f o r  unplanned events t h a t  s a t i s f y  t h i s  SR. 

Th is  Su rve i l l ance  demonstrates t h a t  t h e  d i e s e l  engine can 
r e s t a r t  f rom a  h o t  cond i t i on ,  such as subsequent t o  shutdown 
f rom normal Su rve i l  1  ances, and achieve t h e  r e q u i r e d  vo l t age  
and frequency w i t h i n  20 seconds. The 20-second t ime  i s  
de r i ved  f rom t h e  requirements s e t  f o r t h  i n  DCD T i e r  2, 
Chapter 8  (Ref. 2). 

The 18 month Frequency i s  cons i s ten t  w i t h  t h e  
recommendations o f  Regulatory Guide 1.9 (Ref.  3), 
paragraph 2.2.10. 

Th is  SR has been mod i f i ed  by two Notes. Note 1  ensures t h a t  
t h e  t e s t  i s  performed w i t h  t h e  d i e s e l  s u f f i c i e n t l y  ho t .  The 
requirement t h a t  t h e  d i e s e l  has operated f o r  a t  l e a s t  
2  hours a t  f u l l  l o a d  c o n d i t i o n s  p r i o r  t o  performance o f  t h i s  
Su rve i l l ance  i s  based on manufacturer  recommendations f o r  
ach iev ing  h o t  cond i t i ons .  The l oad  band i s  p rov ided  t o  
avo id  r o u t i n e  over load ing  o f  t h e  DG. Rout ine over loads may 
r e s u l t  i n  more f requent  t e a r  down i nspec t i ons  i n  accordance 
w i t h  vendor recommendations i n  o rder  t o  ma in ta i n  DG 

(cont inued)  
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B 3.8.1 

BASES 

SURVEILLANCE SR 3.8.1.15 (cont inued)  
REQUIREMENTS 

(cont inued)  OPERABILITY. Momentary t r a n s i e n t s  due t o  changing bus loads  
do n o t  i n v a l i d a t e  t h i s  t e s t .  Note 2 a l l ows  a l l  DG s t a r t s  t o  
be preceded by an engine p re lube  p e r i o d  t o  min imize  wear and 
t e a r  on t h e  d i e s e l  d u r i n g  t e s t i n g .  

As r e q u i r e d  by Regulatory Guide 1.9 (Ref. 3),  
paragraph 2.2.11, t h i s  Survei  11 ance ensures t h a t  t h e  manual 
synchron iza t ion  and automat ic  l oad  t r a n s f e r  f rom t h e  DG t o  
t h e  o f f s i t e  source can be made and t h a t  t h e  DG can be 
re tu rned  t o  ready- to - load  s t a t u s  when o f f s i t e  power i s  
r es to red .  It a l s o  ensures t h a t  t h e  a u t o - s t a r t  l o g i c  i s  
r e s e t  t o  a l l o w  t h e  DG t o  r e l o a d  i f  a subsequent l o s s  o f  
o f f s i t e  power occurs. The DG i s  considered t o  be i n  
r eady - to - l oad  s t a t u s  when t h e  DG i s  a t  r e q u i r e d  speed and 
vo l tage ,  t h e  ou tpu t  breaker  i s  open and can r e c e i v e  an 
au to -c lose  s i gna l  on bus undervol tage,  and t h e  l o a d  t i m e r s  
a re  r e s e t .  

The Frequency o f  18 months i s  c o n s i s t e n t  w i t h  t h e  
recommendations o f  Regulatory Guide 1.9 (Ref. 3) ,  
paragraph 2.2.11, and takes i n t o  cons ide ra t i on  p l a n t  
c o n d i t i o n s  requ i red  t o  per fo rm t h e  S u r v e i l  lance.  

Th is  SR i s  mod i f i ed  by two Notes. The reason f o r  Note 1 i s  
t h a t  per fo rming  t h e  Su rve i l l ance  would remove a r e q u i r e d  
o f f s i t e  c i r c u i t  f rom serv ice ,  p e r t u r b  t h e  e l e c t r i c a l  
d i s t r i b u t i o n  system, and cha l lenge s a f e t y  systems. Note 2 
acknowledges t h a t  c r e d i t  may be taken f o r  unplanned events 
t h a t  s a t i s f y  t h i s  SR. 

Demonstrat ion o f  t h e  t e s t  mode o v e r r i d e  ensures t h a t  t h e  DG 
a v a i l a b i l i t y  under acc iden t  c o n d i t i o n s  i s  n o t  compromised as 
t h e  r e s u l t  o f  t e s t i n g .  I n t e r l o c k s  t o  t h e  LOCA sensing 
c i r c u i t s  cause t h e  DG t o  a u t o m a t i c a l l y  r e s e t  t o  
r eady - to - l oad  ope ra t i on  o f  an ECCS i n i t i a t i o n  s i g n a l  i s  
r ece i ved  d u r i n g  ope ra t i on  i n  t h e  t e s t  mode. Ready- to- load 
ope ra t i on  i s  de f i ned  as t h e  DG runn ing  a t  r e q u i r e d  speed and 
vo l t age  w i t h  t h e  DG outpu t  breaker  open. These p r o v i s i o n s  

(cont inued)  
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BASES 

SURVEILLANCE SR 3.8.1.17 (cont inued)  
REQUIREMENTS 

(cont inued)  f o r  automat ic  swi tchover  a re  r e a u i r e d  by IEEE-308 (Ref. 12). . - 
paragraph 6.2.6(2). 

The requirement t o  au toma t i ca l l y  energ ize  t h e  emergency 
loads  w i t h  o f f s i t e  power i s  e s s e n t i a l l y  i d e n t i c a l  t o  t h a t  o f  
SR 3.8.1.12. The i n t e n t  i n  t h e  requi rement  assoc ia ted  w i t h  
SR 3.8.1.17.b i s  t o  show t h a t  t h e  emergency l o a d i n g  i s  n o t  
a f f e c t e d  by t h e  DG ope ra t i on  i n  t e s t  mode. I n  l i e u  o f  
ac tua l  demonstrat ion o f  connect ion and l o a d i n g  o f  loads,  
t e s t i n g  t h a t  adequately shows t h e  c a p a b i l i t y  o f  t h e  
emergency loads  t o  per form these f u n c t i o n s  i s  acceptable.  
Th i s  t e s t i n g  may i nc lude  any s e r i e s  o f  sequent ia l ,  
over lapping,  o r  t o t a l  steps so t h a t  t h e  e n t i r e  connect ion 
and l oad ing  sequence i s  v e r i f i e d .  

The 18 month Frequency i s  cons i s ten t  w i t h  t h e  
recommendations o f  Regulatory Guide 1.9 (Ref. 3),  
paragraph 2.2.13; takes i n t o  cons ide ra t i on  p l a n t  c o n d i t i o n s  
r e q u i r e d  t o  per form t h e  Su rve i l l ance ;  and i s  in tended t o  be 
cons i s ten t  w i t h  expected f u e l  c y c l e  leng ths .  

Th is  SR has been mod i f i ed  by two Notes. The reason f o r  
Note 1  i s  t h a t  per fo rming  t h e  S u r v e i l l a n c e  would remove a  
r e q u i r e d  o f f s i t e  c i r c u i t  f rom serv ice ,  p e r t u r b  t h e  
e l e c t r i c a l  d i s t r i b u t i o n  system, and cha l lenge s a f e t y  
systems. Note 2  acknowledges t h a t  c r e d i t  may be taken f o r  
unplanned events t h a t  s a t i s f y  t h i s  SR. 

As r e q u i r e d  by Regulatory Guide 1.9 (Ref. 3), 
paragraph 2.2.6, each DG i s  r e q u i r e d  t o  demonstrate p roper  
ope ra t i on  f o r  t h e  DBA l oad ing  sequence t o  ensure t h a t  
vo l t age  and frequency are mainta ined w i t h i n  t h e  r e q u i r e d  
1  i m i t s .  Under acc iden t  cond i t i ons ,  p r i o r  t o  connect ing t h e  
DGs t o  t h e i r  r espec t i ve  bus, a l l  l oads  are shed except  l oad  
cen te r  feeders and those motor c o n t r o l  cen te rs  t h a t  power 
Class 1 E  loads  ( r e f e r r e d  t o  as "permanently connected" 
loads) .  Upon reach ing  90% r e q u i r e d  vo l t age  and frequency, 
t h e  DGs are  then  connected t o  t h e i r  r e s p e c t i v e  bus. Load 
shedding and buses-ready- to- load s i g n a l s  a r e  generated by 
t h e  c o n t r o l  systems f o r  t h e  e l e c t r i c a l  power d i s t r i b u t i o n  
system. I n d i v i d u a l  t ime rs  f o r  each major  l o a d  are  r e s e t  and 

(cont inued)  
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B 3.8.1 

BASES 

SURVEILLANCE SR 3.8.1.18 (cont inued)  
REQUIREMENTS 

(cont inued)  s t a r t e d  by t h e i r  e l e c t r i c a l  power d i s t r i b u t i o n  systems 
s i g n a l s  (Ref.  2). The 10% load  sequence t ime  i n t e r v a l  
t o l e rance  ensures t h a t  s u f f i c i e n t  t ime  e x i s t s  f o r  t h e  DG t o  
r e s t o r e  frequency and vo l t age  p r i o r  t o  app l y i ng  t h e  nex t  
l o a d  and t h a t  s a f e t y  ana l ys i s  assumptions rega rd ing  ESF 
equipment t ime  de lays  a re  n o t  v i o l a t e d .  Regu la to ry  
Guide 1.9 (Ref.  3)  p rov ides  a  summary o f  t h e  automat ic  
l oad ing  o f  ESF buses. 

The Frequency o f  18 months i s  c o n s i s t e n t  w i t h  t h e  
recommendations o f  Regulatory Guide 1.9 (Ref.  3). 
paragraph 2.2.6; takes i n t o  cons ide ra t i on  p l a n t  c o n d i t i o n s  
r e q u i r e d  t o  per form t h e  Su rve i l l ance ;  and i s  in tended t o  be 
cons i s ten t  w i t h  expected f u e l  c y c l e  leng ths .  

Th is  SR i s  mod i f i ed  by two Notes. The reason f o r  Note 1  i s  
t h a t  per fo rming  t h e  Su rve i l l ance  d u r i n g  these MODES would 
remove a  r e q u i r e d  o f f s i t e  c i r c u i t  f rom serv ice ,  p e r t u r b  t h e  
e l e c t r i c a l  d i s t r i b u t i o n  system, and cha l lenge p l a n t  s a f e t y  
systems. Note 2  acknowledges t h a t  c r e d i t  may be taken f o r  
unplanned events t h a t  s a t i s f y  t h i s  SR. 

- 
Reviewer's Note: The above MODE r e s t r i c t i o n s  may be de le ted  
i f  i t  can be demonstrated t o  t h e  s t a f f ,  on a  p l a n t  s p e c i f i c  
bas is ,  t h a t  per fo rming  t h e  SR w i t h  t h e  r e a c t o r  i n  any o f  t h e  
r e s t r i c t e d  MODES can s a t i s f y  t h e  f o l l o w i n g  c r i t e r i a ,  as 
app l i cab le :  

a. Performance o f  t h e  SR w i l l  n o t  render  any s a f e t y  
system o r  component inoperable;  

b. Performance o f  t h e  SR w i l l  n o t  cause p e r t u r b a t i o n s  t o  
any o f  t he  e l e c t r i c a l  d i s t r i b u t i o n  systems t h a t  cou ld  
r e s u l t  i n  a  cha l lenge t o  steady s t a t e  ope ra t i on  o r  t o  
p l a n t  s a f e t y  systems; and 

L c. Performance o f  t h e  SR, o r  f a i l u r e  o f  t h e  SR, w i l l  n o t  
cause, o r  r e s u l t  i n ,  an A00 w i t h  a t tendant  cha l lenge 
t o  p l a n t  s a f e t y  systems. - 

(cont inued)  
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BASES 

SURVEILLANCE SR 3.8.1.19 
REOUIREMENTS . .- - 

(cont inued)  I n  t h e  event o f  a  DBA c o i n c i d e n t  w i t h  a l o s s  o f  o f f s i t e  
power, t h e  DGs a r e  r e q u i r e d  t o  supply  t h e  necessary power t o  
ESF systems so t h a t  t h e  f u e l ,  RCS, and containment des ign  
l i m i t s  a re  n o t  exceeded. 

Th i s  Su rve i l l ance  demonstrates t h e  DG opera t ion ,  as 
d iscussed i n  t h e  Bases f o r  SR 3.8.1.11, d u r i n g  a l o s s  o f  
o f f s i t e  power a c t u a t i o n  t e s t  s i gna l  i n  con junc t i on  w i t h  an 
ECCS i n i t i a t i o n  s i g n a l .  I n  l i e u  o f  ac tua l  demonstrat ion o f  
connect ion and l oad ing  o f  loads,  t e s t i n g  t h a t  adequately 
shows t h e  c a p a b i l i t y  o f  t h e  DG system t o  per fo rm these  
f u n c t i o n s  i s  acceptable. Th is  t e s t i n g  may i n c l u d e  any 
s e r i e s  o f  sequent ia l ,  over lapping,  o r  t o t a l  s teps so t h a t  
t h e  e n t i r e  connect ion and l o a d i n g  sequence i s  v e r i f i e d .  

The Frequency o f  18 months takes i n t o  cons ide ra t i on  p l a n t  
c o n d i t i o n s  r e q u i r e d  t o  per fo rm t h e  S u r v e i l l a n c e  and i s  
in tended t o  be cons i s ten t  w i t h  an expected f u e l  c y c l e  l e n g t h  
o f  18 months. 

Th i s  SR i s  mod i f i ed  by t h r e e  Notes. The reason f o r  Note 1 
i s  t o  min imize wear and t e a r  on t h e  DGs d u r i n g  t e s t i n g .  For 
t h e  purpose o f  t h i s  t e s t i n g ,  t h e  DGs must be s t a r t e d  f rom 
standby cond i t i ons ,  t h a t  i s ,  w i t h  t h e  engine coo lan t  and o i l  
be ing  con t i nuous l y  c i r c u l a t e d  and temperature ma in ta ined  
cons i s ten t  w i t h  manufacturer  recommendations. The reason 
f o r  Note 2 i s  t h a t  per fo rming  t h e  S u r v e i l l a n c e  would remove 
a r e q u i r e d  o f f s i t e  c i r c u i t  f rom serv ice ,  p e r t u r b  t h e  
e l e c t r i c a l  d i s t r i b u t i o n  system, and cha l lenge p l a n t  s a f e t y  
systems. Note 3 acknowledges t h a t  c r e d i t  may be taken f o r  
unplanned events t h a t  s a t i s f y  t h i s  SR. 

Th is  Su rve i l l ance  demonstrates t h a t  t h e  DG s t a r t i n g  
independence has n o t  been compromised. A1 so, t h i s  
S u r v e i l  1  ance demonstrates t h a t  each engine can achieve 
p roper  speed w i t h i n  t h e  s p e c i f i e d  t ime  when t h e  DGs are  
s t a r t e d  s imul taneously .  

The 10 year  Frequency i s  cons i s ten t  w i t h  t h e  recommendations 
o f  Regulatory Guide 1.9 (Ref. 3),  paragraph 2.2.14, and 
Regulatory Guide 1.137 (Ref.  9), paragraph C.2.f .  

(cont inued)  
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SURVEILLANCE SR 3.8.1.20 (continued) 
REQUIREMENTS 
(continued) This SR is modified by a Note. The reason for the Note is 

to minimize wear on the DG during testing. For the purpose 
of this testing, the DGs must be started from standby 
conditions, that is, with the engine coolant and oil 
continuously circulated and temperature maintained 
consistent with manufacturer recommendations. 

Diesel Generator Test Schedule 

The DG test schedule (Table 3.8.1-1) implements the 
recommendations of Revision 3 to Regulatory Guide 1.9 
(Ref. 3). The purpose of this test schedule is to provide 
timely test data to establish a confidence level associated 
with the goal to maintain DG reliability at > 0.95 per test. 

According to Regulatory Guide 1.9 (Ref. 3), Revision 3, each 
DG unit should be tested at least once every 31 days. 
Whenever a DG has experienced 4 or more valid failures in 
the last 25 valid tests, the maximum time between tests is 
reduced to 7 days. Four failures in 25 valid tests is a 
failure rate of 0.16, or the threshold of acceptable DG 
performance, and hence may be an early indication of the 
degradation of DG reliability. When considered in the light 
of a long history of tests, however, 4 failures in the last 
25 valid tests may only be a statistically probable 
distribution of random events. Increasing the test 
Frequency a1 lows a more timely accumulation of additional 
test data upon which to base judgment of the reliability of 
the DG. The increased test Frequency must be maintained 
until seven consecutive failure free tests have been 
performed. 

The Frequency for accelerated testing is 7 days, but no less 
than 24 hours. Therefore, the interval between tests should 
be no less than 24 hours, and no more than 7 days. A 
successful test at an interval of less than 24 hours should 
be considered an invalid test and not count towards the 
seven consecutive failure free starts. A test interval in 
excess of 7 days constitutes a failure to meet SRs. 

(continued) 
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BACKGROUND A d e s c r i p t i o n  o f  t h e  AC sources i s  p rov ided  i n  t h e  Bases f o r  
LC0 3.8.1, "AC Sources-Operat ing." 

APPLICABLE The OPERABILITY o f  t h e  minimum AC sources d u r i n g  MODE 5 
SAFETY ANALYSES w i t h  water  l e v e l  i n  t h e  r e f u e l i n g  c a v i t y  t 7.0 meters 

above t h e  r e a c t o r  pressure vessel f l a n g e  ensures t h a t :  

a. The u n i t  can be mainta ined i n  t h e  shutdown o r  
r e f u e l i n g  c o n d i t i o n  f o r  extended per iods ;  

b. S u f f i c i e n t  i ns t rumen ta t i on  and c o n t r o l  c a p a b i l i t y  i s  
a v a i l a b l e  f o r  mon i t o r i ng  and ma in ta in i ng  t h e  u n i t  
s t a tus ;  and 

c .  Adequate AC e l e c t r i c a l  power i s  p rov ided  t o  m i t i g a t e  
events pos tu la ted  d u r i n g  shutdown, such as an 
i nadve r ten t  d r a i n  down o f  t h e  vessel ,  l o s s  o f  decay 
heat  removal, o r  a f u e l  hand l ing  acc iden t .  

I n  genera l ,  when t h e  u n i t  i s  shut  down t h e  Technical  
S p e c i f i c a t i o n s  (TS) requirements ensure t h a t  t h e  u n i t  has 
t h e  c a p a b i l i t y  t o  m i t i g a t e  t h e  consequences o f  p o s t u l a t e d  
acc idents.  However, assuming a s i n g l e  f a i l u r e  and 
concurrent  l o s s  o f  a l l  o f f s i t e  o r  l o s s  o f  a l l  o n s i t e  power 
i s  n o t  requ i red .  The r a t i o n a l e  f o r  t h i s  i s  based on t h e  
f a c t  t h a t  many Design Basis  Accidents (DBAs) t h a t  a re  
analyzed i n  MODES 1, 2, and 3 have no s p e c i f i c  analyses i n  
MODES 4 and 5. Worst case bounding events a re  deemed n o t  
c r e d i b l e  i n  MODES 4 and 5 because t h e  energy con ta ined  
w i t h i n  t h e  r e a c t o r  pressure boundary, r e a c t o r  coo lan t  
temperature and pressure, and t h e  corresponding s t resses  
r e s u l t  i n  t h e  p r o b a b i l i t i e s  o f  occurrence s i g n i f i c a n t l y  
reduced o r  e l im ina ted ,  and minimal consequences. These 
dev ia t i ons  from DBA ana l ys i s  assumptions and des ign  
requirements du r i ng  shutdown cond i t i ons  a re  a l lowed by t h e  
LC0 f o r  r equ i red  systems. 

(cont inued)  
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APPLICABLE Dur ing  MODES 1, 2, and 3, va r i ous  d e v i a t i o n s  f rom t h e  
SAFETY ANALYSES ana l ys i s  assumptions and design requi rements a re  a l lowed 

(cont inued)  w i t h i n  t h e  ACTIONS. Th is  al lowance i s  i n  r e c o g n i t i o n  t h a t  
c e r t a i n  t e s t i n g  and maintenance a c t i v i t i e s  must be conducted 
p rov ided  an acceptable l e v e l  o f  r i s k  i s  n o t  exceeded. 
Dur ing  MODES 4 and 5, performance o f  a s i g n i f i c a n t  number o f  
r e q u i r e d  t e s t i n g  and maintenance a c t i v i t i e s  i s  a l s o  
requ i red .  I n  MODES 4 and 5, t h e  a c t i v i t i e s  a re  g e n e r a l l y  
planned and a d m i n i s t r a t i v e l y  c o n t r o l l e d .  Re laxa t ions  f rom 
t y p i c a l  MODE 1, 2, and 3 LC0 requi rements a re  acceptable 
d u r i n g  shutdown MODES based on: 

a. The f a c t  t h a t  t i m e  i n  an outage i s  l i m i t e d .  T h i s  i s  a 
r i s k  prudent  goal  as w e l l  as u t i l i t y  economic 
cons idera t ion .  

b. Requ i r ing  app rop r i a te  compensatory measures f o r  
c e r t a i n  cond i t i ons .  These may i n c l u d e  a d m i n i s t r a t i v e  
con t ro l s ,  r e l i a n c e  on systems t h a t  do n o t  n e c e s s a r i l y  
meet t y p i c a l  des ign requi rements a p p l i e d  t o  systems 
c r e d i t e d  i n  opera t ing  MODE analyses, o r  both.  

c .  Prudent u t i l i t y  cons ide ra t i on  o f  t h e  r i s k  associated 
w i t h  m u l t i p l e  a c t i v i t i e s  t h a t  cou ld  a f f e c t  m u l t i p l e  
systems. 

d. Ma in ta in ing ,  t o  t h e  ex ten t  p r a c t i c a l ,  t h e  a b i l i t y  t o  
per fo rm requ i red  f unc t i ons  (even i f  n o t  meet ing 
MODE 1, 2, and 3 OPERABILITY requi rements)  w i t h  
systems assumed t o  f u n c t i o n  d u r i n g  an event .  

I n  t h e  event  o f  an acc iden t  d u r i n g  shutdown, t h i s  LC0 
ensures t h e  c a p a b i l i t y  o f  suppor t ing  systems necessary t o  
avo id  immediate d i f f i c u l t y ,  assuming e i t h e r  a l o s s  o f  a l l  
o f f s i t e  power o r  a l o s s  o f  a l l  o n s i t e  (d i ese l  genera to r  
(DG)) power. 

The AC sources s a t i s f y  C r i t e r i o n  3 o f  t h e  WRC P o l i c y  
Statement. 

One o f f s i t e  c i r c u i t  capable o f  supp ly ing  o n s i t e  Class 1E 
power d i s t r i b u t i o n  subsystem(s) o f  LC0 3.8.10, " D i s t r i b u t i o n  

(cont inued)  
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LC0 
(continued) Systems-Shutdown," ensures t h a t  a l l  required loads on 

D i v i s i o n  I, Div is ion  11, and D i v i s i o n  I11 are powered from 
o f f s i t e  power. One o r  more OPERABLE DG(s) ava i l ab le  i n  
standby t o  supply e l e c t r i c a l  power t o  required OPERABLE 
features v i a  the associated Engineered Safety Feature (ESF) 
buses t h a t  are required t o  be OPERABLE by LC0 3.8.10, 
ensures a diverse power source i s  avai lable,  assuming a loss  
o f  the o f f s i t e  c i r c u i t .  Together, OPERABILITY o f  the 
required o f f s i t e  c i r c u i t  and DG(s) ensures the a v a i l a b i l i t y  
o f  s u f f i c i e n t  AC sources t o  operate the p lan t  i n  a safe 
manner and t o  m i t i g a t e  the consequences o f  postulated events 
dur ing shutdown (e.g ., f u e l  hand1 i n g  accidents, reac to r  
vessel d ra in  down, and loss  o f  decay heat removal). 

The q u a l i f i e d  o f f s i t e  c i r c u i t  must be capable o f  maintain ing 
ra ted frequency and voltage whi le  connected t o  ESF bus(es), 
and o f  accepting required loads dur ing an accident. The 
q u a l i f i e d  o f f s i t e  c i r c u i t  i s  e i t h e r  the normal o r  a l te rna te  
pre fer red power c i r c u i t s  t o  AC E l e c t r i c  Power D i s t r i b u t i o n  
System t h a t  are described i n  DCD T i e r  2, Chapter 8 and are 
p a r t  o f  the l i cens ing  basis f o r  the p lan t .  The normal 
pre fer red c i r c u i t  consists o f  the swi tching s ta t i ons  breaker 
t o  the main transformers, the generator breaker, the  
disconnect l i n k s  t o  the u n i t  a u x i l i a r y  transformers, and the 
c i r c u i t  path from the o f f s i t e  transmission network t o  a l l  o f  
the  6.9 kV ESF buses required by LC0 3.8.10 inc lud ing  feeder 
breakers a t  the 6.9 kV ESF buses. The a l te rna te  pre fer red 
c i r c u i t  consists o f  the swi tching s t a t i o n  breaker t o  the 
reserve transformer and the c i r c u i t  path from the  o f f s i t e  
transmission network t o  a l l  o f  the 6.9 kV ESF buses required 
by LC0 3.8.10 inc lud ing feeder breakers a t  the  6.9 kV ESF 
buses. 

Each required DG must be capable o f  s t a r t i n g ,  accelerat ing 
t o  requ i red speed and voltage, and connecting t o  i t s  
respect ive ESF bus on detec t ion o f  bus undervol tage, and 
accepting required loads. This sequence must be 
accomplished w i t h i n  20 seconds. Each DG must a lso  be 
capable o f  accepting required loads w i t h i n  the assumed 
loading sequence in te rva ls ,  and must continue t o  operate 
u n t i l  o f f s i t e  power can be restored t o  the ESF buses. These 
c a p a b i l i t i e s  are required t o  be met from a v a r i e t y  o f  
i n i t i a l  condi t ions such as: DG i n  standby w i t h  the engine 

(continued) 
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LC0 
(continued) hot, DG i n  standby p a r a l l e l  t e s t  mode. 

Proper sequencing o f  loads i s  a  required funct ion f o r  both 
DG and o f f s i t e  c i r c u i t  OPERABILITY. 

During a  shutdown condi t ion,  i t  i s  acceptable f o r  a  s ing le  
o f f s i t e  power c i r c u i t  t o  supply a l l  required d i v i s i o n s  o f  
e l e c t r i c a l  power. 

As described i n  Applicable Safety Analyses, i n  the event o f  
an accident dur ing shutdown, the TS are designed t o  maintain 
the p lan t  i n  a  condi t ion such that ,  even w i t h  a  s ing le  
fa i l u re ,  the p lan t  w i l l  not be i n  immediate d i f f i c u l t y .  

APPLICABILITY The AC sources required t o  be OPERABLE i n  MODE 5 w i t h  water 
l eve l  i n  the r e f u e l i n g  cav i t y  2 7.0 meters above the reactor  
pressure vessel f lange dur ing movement o f  i r r a d i a t e d  fue l  
assemblies i n  the secondary containment provide assurance 
tha t :  

a. Systems are ava i lab le  t o  provide adequate coolant 
inventory makeup t o  maintain i r r a d i a t e d  fue l  i n  the 
core covered w i th  coolant i n  case o f  an inadvertent  
d ra in  down o f  the reactor  vessel; 

b. Systems needed t o  m i t i ga te  a  fue l  handling accident 
are avai lable;  

c. Systems necessary t o  m i t i ga te  the e f f e c t s  o f  events 
t h a t  can lead t o  core damage dur ing shutdown are 
avai lable;  and 

d. Instrumentation and cont ro l  c a p a b i l i t y  i s  ava i lab le  
f o r  monitoring and maintaining the u n i t  i n  a  co ld  
shutdown condi t ion o r  r e f u e l i n g  condi t ion.  

e. Systems are ava i lab le  t o  remove decay heat from the 
i r r a d i a t e d  fue l  i n  the core. 

(continued) 
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APPLICABILITY 
(cont inued)  The AC power requirements f o r  MODES 1, 2, and 3  a re  covered 

i n  LC0 3.8.1; and f o r  MODE 4, and MODE 5 w i t h  t h e  water  
l e v e l  i n  t h e  r e f u e l i n g  c a v i t y  2 7.0 meters above t h e  r e a c t o r  
pressure vessel f l ange ,  i n  LC0 3.8.11. 

ACTIONS A . l . l  and A.1.Z 

An o f f s i t e  c i r c u i t  i s  considered i nope rab le  i f  i t  i s  n o t  
a v a i l a b l e  t o  one r e q u i r e d  ESF bus. I f  two o r  more ESF buses 
a re  r e q u i r e d  pe r  LC0 3.8.10, d i v i s i o n ( s )  w i t h  o f f s i t e  power 
s t i l l  a v a i l a b l e  may be capable o f  suppo r t i ng  s u f f i c i e n t  
r e q u i r e d  f ea tu res  t o  a l l o w  c o n t i n u a t i o n  o f  CORE ALTERATIONS, 
f u e l  movement, and opera t ions  w i t h  a  p o t e n t i a l  f o r  d r a i n i n g  
t h e  r e a c t o r  vessel .  

However, should any r e q u i r e d  f ea tu res  s t i l l  have no power 
a v a i l a b l e  f rom an OPERABLE o f f s i t e  c i r c u i t ,  Required Ac t i on  
A.1.2 r e q u i r e s  d e c l a r i n g  such f ea tu res  inoperab le  so t h a t  
app rop r i a te  r e s t r i c t i o n s  can be implemented i n  accordance 
w i t h  t h e  a f f e c t e d  r e q u i r e d  f ea tu re ( s )  LCOs' ACTIONS. 

A.2.1, A.2.2, A.2.3. and A.2.4 

Wi th t h e  o f f s i t e  c i r c u i t  n o t  a v a i l a b l e  t o  some o r  a l l  
r e q u i r e d  ESF buses, Required A c t i o n  A.1.2 a l l ows  t h e  cho ice  
o f  d e c l a r i n g  a f f e c t e d  r e q u i r e d  f ea tu res  inoperable.  S ince 
t h i s  o p t i o n  may i n v o l v e  undes i rab le  a d m i n i s t r a t i v e  e f f o r t s ,  
Required Ac t ions  A.2.1, A.2.2, A.2.3, and A.2.4 
a l t e r n a t i v e l y  a l l o w  performance o f  o t h e r  s u f f i c i e n t l y  
conserva t i ve  ac t ions ,  thereby avo id i ng  any undes i r ab le  
a d m i n i s t r a t i v e  e f f o r t s .  Wi th t h e  r e q u i r e d  o f f s i t e  c i r c u i t  
i noperab le  (unable t o  supply  a l l  r e q u i r e d  ESF buses), t h e  
minimum requ i r ed  d i v e r s i t y  o f  AC power sources i s  n o t  
a v a i l a b l e .  It i s ,  there fo re ,  r e q u i r e d  t o  suspend CORE 
ALTERATIONS, movement o f  i r r a d i a t e d  f u e l  assembl i e s  i n  t h e  
secondary containment,  and a c t i v i t i e s  t h a t  cou ld  p o t e n t i a l l y  
r e s u l t  i n  i nadve r t en t  d r a i n i n g  o f  t h e  r e a c t o r  vessel .  

Suspension o f  these a c t i v i t i e s  s h a l l  n o t  p rec lude  comple t ion  
o f  ac t i ons  t o  e s t a b l i s h  a  sa fe  conserva t i ve  c o n d i t i o n .  

(cont inued)  
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ACTIONS A.2.1. A.2.2. A.2.3. and A.2.4 (cont inued)  
(cont inued)  

These a c t i o n s  min imize t h e  p r o b a b i l i t y  o f  t h e  occurrence o f  
pos tu la ted  events. It i s  f u r t h e r  r e q u i r e d  t o  i n i t i a t e  
a c t i o n  immediately t o  r e s t o r e  t h e  r e q u i r e d  o f f s i t e  c i r c u i t  
t o  OPERABLE s t a t u s  and t o  con t inue  t h i s  a c t i o n  u n t i l  
r e s t o r a t i o n  i s  accomplished i n  o rder  t o  p rov lde  t h e  
necessary (and p re fe r red )  AC power t o  t h e  p l a n t  s a f e t y  
systems. 

Notw i ths tand ing  performance o f  t h e  above conserva t i ve  
Required Act ions,  t h e  p l a n t  i s  s t i l l  w i t h o u t  s u f f i c i e n t  AC 
power sources t o  operate i n  a sa fe  manner. Therefore, 
a c t i o n  must be i n i t i a t e d  t o  r e s t o r e  t h e  minimum r e q u i r e d  AC 
power sources and con t inue  u n t i l  t h e  LC0 requi rements a re  
res to red .  

The Completion Time o f  immediately i s  cons i s ten t  w i t h  t h e  
requ i red  t imes f o r  ac t i ons  r e q u i r i n g  prompt a t t e n t i o n .  The 
r e s t o r a t i o n  o f  t h e  requ i red  AC e l e c t r i c a l  power sources 
should be completed as q u i c k l y  as poss ib l e  i n  o rde r  t o  
min imize t h e  t ime  d u r i n g  which t h e  p l a n t  s a f e t y  systems may 
be w i t hou t  s u f f i c i e n t  power. 

Pursuant t o  LC0 3.0.6, t h e  D i s t r i b u t i o n  System ACTIONS are  
n o t  entered even i f  a l l  AC sources t o  i t  are  inoperable,  
r e s u l t i n g  i n  de-energ iza t ion .  Therefore, t h e  Required 
Ac t ions  o f  Cond i t i on  A have been mod i f i ed  by  a Note t o  
i n d i c a t e  t h a t  when Cond i t ion  A i s  en te red  w i t h  no AC power 
t o  one ESF bus, ACTIONS f o r  LC0 3.8.10 must be immediate ly  
entered. Th i s  Note a l lows Cond i t i on  A t o  p rov ide  
requirements f o r  t h e  l o s s  o f  t h e  o f f s i t e  c i r c u i t  whether o r  
n o t  a d i v i s i o n  i s  de-energized. LC0 3.8.10 p rov ides  t h e  
app rop r i a te  r e s t r i c t i o n s  f o r  t h e  s i t u a t i o n  i n v o l v i n g  a 
de-energ ized d i v i s i o n .  

B.1. 8.2. 8.3. and 6.4. 

When one o r  more o f  t h e  requ i red  DGs i s  inoperable, t h e  
r e q u i r e d  d i v e r s i t y  o f  AC power sources t o  p l a n t  s a f e t y  
systems i s  no t  a v a i l a b l e .  Required Ac t i ons  B. l ,  8.2, and 
8.3, there fo re ,  suspend CORE ALTERATIONS, movement o f  
i r r a d i a t e d  f u e l  assemblies i n  t h e  secondary containment, and 

(cont inued)  
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BASES 

ACTIONS B.1. 0.2. 8.3, and 8.4 (continued) 
(continued) 

a c t i v i t i e s  t h a t  could p o t e n t i a l l y  r e s u l t  i n  inadvertent  
d ra in ing  o f  the reactor  vessel. 

Suspension o f  these a c t i v i t i e s  s h a l l  no t  preclude completion 
o f  act ions t o  es tab l i sh  a safe conservative condi t ion.  

These act ions minimize the p r o b a b i l i t y  o f  the occurrence o f  
postulated events. I t  I s  f u r t h e r  required t o  i n i t i a t e  
ac t ion  immediately t o  res to re  the requ i red DG(s) OPERABLE 
s ta tus  and t o  continue t h i s  ac t ion  u n t i l  r e s t o r a t i o n  i s  
accomplished i n  order t o  provide the required d i v e r s i t y  o f  
AC power sources t o  p lan t  sa fe ty  systems. 

SURVEILLANCE SR 3.8.2.1 
REQUIREMENTS 

SR 3.8.2.1 reauires the SRs from LC0 3.8.1 t h a t  are 
necessary f o r  'ensuring the OPERABILITY o f  the AC sources i n  
other than MODES 1, 2, and 3. SR 3.8.1.8 i s  not  requ i red t o  
be met because only one o f f s i t e  power c i r c u i t  i s  required t o  
be OPERABLE. SR 3.8.1.14 i s  not  required t o  be met because 
the required OPERABLE DG(s) i s (a re )  not  required t o  undergo 
periods o f  being synchronized t o  the o f f s i t e  c i r c u i t .  
SR 3.8.1.20 i s  excepted because s t a r t i n g  independence i s  not  
required w i t h  the OG t h a t  i s  not  requ i red t o  be OPERABLE. 
Refer t o  the corresponding Bases f o r  LC0 3.8.1 f o r  a 
discussion o f  each SR. 

This SR i s  modif ied by two notes. The reason f o r  Note 1 i s  
t o  preclude requ i r i ng  the OPERABLE DG from being p a r a l l e l e d  
w i th  the o f f s i t e  power network o r  otherwise rendered 
inoperable dur ing the performance o f  SRs. With l i m i t e d  AC 
sources avai lable,  a s ing le  event could compromise both the 
required c i r c u i t  and the DG. It i s  the i n t e n t  t h a t  these 
SRs must s t i l l  be capable o f  being met, but  actual  
performance i s  not  required dur ing periods when the DG i s  
required t o  be OPERABLE. 

The reason f o r  Note 2 i s  t o  requ i re  t e s t s  only on those DGs 
whose associated ECCS loads are required t o  be OPERABLE. 

REFERENCES None. 
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B 3.8 ELECTRICAL POWER SYSTEMS 

B 3.8.3 D iese l  Fuel O i l ,  Lube O i l ,  and S t a r t i n g  A i r  Subsystem 

BASES 

BACKGROUND Each d i e s e l  genera to r  (DG) i s  p rov ided  w i t h  a s torage t ank  
having a f u e l  o i l  capac i t y  s u f f i c i e n t  t o  opera te  t h a t  DG f o r  
a p e r i o d  o f  7  days w h i l e  t h e  DG i s  supp ly ing  maximum pos t  
l o s s  o f  coo lan t  acc iden t  l o a d  demand (Ref. 1). The maximum 
l o a d  demand i s  c a l c u l a t e d  us ing  t h e  assumption t h a t  a t  l e a s t  
two DGs are  ava i l ab le .  Th is  o n s i t e  f u e l  o i l  c a p a c i t y  i s  
s u f f i c i e n t  t o  operate t h e  DGs f o r  l onge r  than  t h e  t ime  t o  
r e p l e n i s h  t h e  o n s i t e  supply  f rom ou ts i de  sources. 

Fuel o i l  i s  t r a n s f e r r e d  f rom each storage t a n k  t o  i t s  
r espec t i ve  day t ank  by two t r a n s f e r  pumps assoc ia ted  w i t h  
each storage tank.  Redundancy o f  pumps and p i p i n g  prec ludes 
t h e  f a i l u r e  o f  one pump, o r  t h e  r u p t u r e  o f  any pipe, valve, 
o r  tank  t o  r e s u l t  i n  t h e  l o s s  o f  more than one DG. A l l  
ou t s i de  tanks, pumps, and p i p i n g  a re  l o c a t e d  underground. 
The f u e l  o i l  l e v e l  i n  t h e  storage t ank  i s  i n d i c a t e d  i n  t h e  
c o n t r o l  room. 

For proper  opera t ion  o f  t h e  standby DGs, i t  i s  necessary t o  
ensure t h e  proper  qua1 i t y  o f  t h e  f u e l  o i l .  Regulatory 
Guide 1.137 (Ref. 2) addresses t h e  recommended f u e l  o i l  
p r a c t i c e s  as supplemented by ANSI N195 (Ref. 3 ) .  The f u e l  
o i l  p r o p e r t i e s  governed by these SRs are  t h e  water  and 
sediment content ,  t h e  k inemat ic  v i s c o s i t y ,  s p e c i f i c  g r a v i t y  
( o r  API g r a v i t y ) ,  and i m p u r i t y  l e v e l .  

The DG l u b r i c a t i o n  system i s  designed t o  p rov ide  s u f f i c i e n t  
l u b r i c a t i o n  t o  pe rm i t  proper  ope ra t i on  o f  i t s  assoc ia ted  DG 
under a l l  l oad ing  cond i t i ons .  The system i s  r e q u i r e d  t o  
c i r c u l a t e  t h e  lube  o i l  t o  t h e  d i e s e l  engine work ing sur faces 
and t o  remove excess heat  generated by  f r i c t i o n  d u r i n g  
opera t ion .  Each engine o i l  sump conta ins  an i nven to ry  
capable o f  suppor t ing  a minimum o f  7 days o f  opera t ion .  The 
o n s i t e  s torage i n  a d d i t i o n  t o  t h e  engine o i l  sump i s  
s u f f i c i e n t  t o  ensure 7 days o f  cont inuous opera t ion .  Th is  
supply i s  s u f f i c i e n t  t o  a l l o w  t h e  opera to r  t o  r e p l e n i s h  l ube  
o i l  f rom ou ts i de  sources. 

Each DG has an a i r  s t a r t  system w i t h  adequate capac i t y  f o r  
f i v e  successive s t a r t  a t tempts on t h e  DG w i t hou t  recharg ing  
t h e  a i r  s t a r t  r ece i ve r ( s ) .  

ABWR TS 
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BASES (cont inued)  

APPLICABLE The i n i t i a l  cond i t i ons  o f  Design Bas is  Accident  (DBA) and 
SAFETY ANALYSES t r a n s i e n t  analyses i n  DCD T i e r  2, Chapter 6 (Ref.  4) and 

Chapter 15 (Ref. 5), assume Engineered Safe ty  Feature (ESF) 
systems are  OPERABLE. The DGs are  designed t o  p r o v i d e  
s u f f i c i e n t  capac i ty ,  capab i l  i t y ,  redundancy, and r e 1  i a b i l  i t y  
t o  ensure t h e  a v a i l a b i l i t y  o f  necessary power t o  ESF systems 
so t h a t  f u e l ,  r e a c t o r  coo lan t  system, and containment design 
l i m i t s  a r e  n o t  exceeded. These l i m i t s  a r e  d iscussed i n  more 
d e t a i l  i n  t h e  Bases f o r  Sec t ion  3.2, Power D i s t r i b u t i o n  
L i m i t s ;  Sec t ion  3.4, Reactor Coolant System (RCS); and 
Sec t ion  3.6, Containment Systems. 

Since d i e s e l  f u e l  o i l ,  l ube  o i l ,  and s t a r t i n g  a i r  subsystem 
suppor t  t h e  ope ra t i on  o f  t h e  standby AC power sources, t hey  
s a t i s f y  C r i t e r i o n  3  o f  t h e  NRC P o l i c y  Statement. 

LC0 Stored d i e s e l  f u e l  o i l  i s  r e q u i r e d  t o  have s u f f i c i e n t  supply  
f o r  7 days o f  f u l l  l oad  opera t ion .  I t  i s  a l s o  r e q u i r e d  t o  
meet s p e c i f i c  standards f o r  q u a l i t y .  A d d i t i o n a l l y ,  
s u f f i c i e n t  l ube  o i l  supply  must be a v a i l a b l e  t o  ensure t h e  
c a p a b i l i t y  t o  operate a t  f u l l  l oad  f o r  7 days. Th i s  
requirement, i n  con junc t i on  w i t h  an a b i l i t y  t o  o b t a i n  
replacement supp l ies  w i t h i n  7 days, suppor ts  t h e  
a v a i l a b i l i t y  o f  DGs requ i red  t o  shut  down t h e  r e a c t o r  and t o  
ma in ta i n  i t  i n  a  sa fe  c o n d i t i o n  f o r  an a n t i c i p a t e d  
ope ra t i ona l  occurrence (AOO) o r  a  p o s t u l a t e d  DBA w i t h  l o s s  
o f  o f f s i t e  power. DG day tank  f u e l  requirements, as w e l l  as 
t r a n s f e r  c a p a b i l i t y  f rom t h e  storage t ank  t o  t h e  day tank, 
a re  addressed i n  LC0 3.8.1, "AC Sources -Operat ing,"  and 
LC0 3.8.2, "AC Sources-Refuel ing."  

The s t a r t i n g  a i r  system i s  r e q u i r e d  t o  have a  minimum 
capac i t y  f o r  f i v e  successive DG s t a r t  a t tempts w i t h o u t  
recharg ing  t h e  a i r  s t a r t  r ece i ve rs .  

APPLICABILITY The AC sources, LC0 3.8.1 and LC0 3.8.2, a re  r e q u i r e d  t o  
ensure t h e  a v a i l a b i l i t y  o f  t h e  r e q u i r e d  power t o  shu t  down 
t h e  r e a c t o r  and ma in ta in  i t  i n  a  sa fe  shutdown c o n d i t i o n  
a f t e r  an A00 o r  a  pos tu la ted  DBA. Since s to red  d i e s e l  f u e l  
o i l ,  l ube  o i l ,  and s t a r t i n g  a i r  subsystem suppor t  LC0 3.8.1 

(cont inued)  
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APPLICABILITY and LC0 3.8.2, s tored  d iese l  f u e l  o i l ,  l ube  o i l ,  and 
(cont inued) s t a r t i n g  a i r  are r e q u i r e d  t o  be w i t h i n  l i m i t s  when t h e  

associated DG i s  requ i red  t o  be OPERABLE. 

ACTIONS L u  

I n  t h i s  Condi t ion,  t he  7 day f u e l  o i l  supply f o r  a DG i s  n o t  
ava i l ab le .  However, t he  Cond i t ion  i s  r e s t r i c t e d  t o  f u e l  o i l  
l e v e l  reduc t ions  t h a t  ma in ta in  a t  l e a s t  a 6 day supply. 
These circumstances may be caused by events such as: 

a. F u l l  l o a d  opera t ion  requ i red  a f t e r  an inadver ten t  
s t a r t  w h i l e  a t  minimum r e q u i r e d  l e v e l ;  o r  

b. Feed and b leed opera t ions  t h a t  may be necess i ta ted  by 
i nc reas ing  p a r t i c u l a t e  l e v e l s  o r  any number o f  o the r  
o i l  qua1 i t y  degradat ions.  

Th is  r e s t r i c t i o n  a l lows s u f f i c i e n t  t ime  f o r  o b t a i n i n g  t h e  
r e q u i s i t e  replacement volume and per forming the  analyses 
requ i red  p r i o r  t o  a d d i t i o n  o f  t he  f u e l  o i l  t o  t h e  tank.  A 
pe r i od  o f  48 hours i s  considered s u f f i c i e n t  t o  complete 
r e s t o r a t i o n  o f  t h e  requ i red  l e v e l  p r i o r  t o  d e c l a r i n g  t h e  DG 
inoperable.  This pe r i od  i s  acceptable based on t h e  
remain ing capac i ty  ( >  6 days), t he  f a c t  t h a t  procedures w i l l  
be i n i t i a t e d  t o  o b t a i n  replenishment, and t h e  low 
p r o b a b i l i t y  o f  an event du r i ng  t h i s  b r i e f  per iod .  

BJ 
With l ube  o i l  i nven to ry  < [ ] l i t e r s ,  s u f f i c i e n t  l ube  o i l  
t o  support 7 days o f  cont inuous DG ope ra t i on  a t  f u l l  l o a d  
cond i t i ons  may no t  be ava i l ab le .  However, t h e  Cond i t ion  i s  
r e s t r i c t e d  t o  l ube  o i l  volume reduc t ions  t h a t  ma in ta in  a t  
l e a s t  a 6 day supply. Th i s  r e s t r i c t i o n  a l lows s u f f i c i e n t  
t ime  f o r  ob ta in ing  the  r e q u i s i t e  replacement volume. A 
pe r i od  o f  48 hours i s  considered s u f f i c i e n t  t o  complete 
r e s t o r a t i o n  o f  t h e  r e q u i r e d  volume p r i o r  t o  d e c l a r i n g  t h e  DG 
inoperable.  Th is  pe r i od  i s  acceptable based on t h e  
remain ing capac i t y  (>  6 days), t h e  low r a t e  o f  usage, t h e  
f a c t  t h a t  procedures w i l l  be i n i t i a t e d  t o  o b t a i n  
replenishment, and the  low p r o b a b i l i t y  o f  an event du r i ng  
t h i s  b r i e f  per iod .  

(cont inued) 
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ACTIONS c ~ l  
(cont inued)  

Th is  Cond i t i on  i s  entered as a  r e s u l t  o f  a  f a i l u r e  t o  meet 
t h e  acceptance c r i t e r i o n  f o r  p a r t i c u l a t e s .  Normally,  
t r e n d i n g  o f  p a r t i c u l a t e  l e v e l s  a l l ows  s u f f i c i e n t  t i m e  t o  
c o r r e c t  h i gh  p a r t i c u l a t e  l e v e l s  p r i o r  t o  reach ing  t h e  l i m i t  
o f  a c c e p t a b i l i t y .  Poor sample procedures (bot tom sampling), 
contaminated sampl i n g  equipment, and e r r o r s  i n  l a b o r a t o r y  
ana l ys i s  can produce f a i l u r e s  t h a t  do n o t  f o l l o w  a  t r end .  
Since t h e  presence o f  p a r t i c u l a t e  does n o t  mean f a i l u r e  o f  
t h e  f u e l  o i l  t o  burn p r o p e r l y  i n  t h e  d i e s e l  engine, s ince  
p a r t i c u l a t e  concen t ra t i on  i s  u n l i k e l y  t o  change 
s i g n i f i c a n t l y  between Su rve i l  1  ance Frequency i n t e r v a l s ,  and 
s i nce  p roper  engine performance has been r e c e n t l y  
demonstrated ( w i t h i n  31 days),  i t  i s  prudent  t o  a l l o w  a  
b r i e f  p e r i o d  p r i o r  t o  d e c l a r i n g  t h e  assoc ia ted  DG 
inoperab le .  The 7 day Completion Time a l l ows  f o r  f u r t h e r  
eva lua t ion ,  resampling, and r e - a n a l y s i s  o f  t h e  DG f u e l  o i l .  

Wi th t h e  new f u e l  o i l  p r o p e r t i e s  de f i ned  i n  t h e  Bases f o r  
SR 3.8.3.3 n o t  w i t h i n  t h e  r e q u i r e d  l i m i t s ,  a  p e r i o d  o f  
30 days i s  a l lowed f o r  r e s t o r i n g  t h e  s to red  f u e l  o i l  
p rope r t i es .  Th is  p e r i o d  p rov ides  s u f f i c i e n t  t ime  t o  t e s t  
t h e  s to red  f u e l  o i l  t o  determine t h a t  t h e  new f u e l  o i l ,  when 
mixed w i t h  p r e v i o u s l y  s to red  f u e l  o i l ,  remains acceptable, 
t o  r e s t o r e  t h e  s to red  f u e l  o i l  p r o p e r t i e s .  Th i s  r e s t o r a t i o n  
may i n v o l v e  feed and b leed  procedures, f i l t e r i n g ,  o r  a  
combinat ion o f  these procedures. Even i f  a  DG s t a r t  and 
l oad  was requ i red  d u r i n g  t h i s  t ime i n t e r v a l  and t h e  f u e l  o i l  
p r o p e r t i e s  were ou t s i de  l i m i t s ,  t h e r e  i s  h i g h  l i k e l i h o o d  
t h a t  t h e  DG would s t i l l  be capable o f  per fo rming  i t s  
in tended f u n c t i o n .  

Wi th s t a r t i n g  a i r  r e c e i v e r  pressure < [ ] MPaG, s u f f i c i e n t  
capac i t y  f o r  f i v e  successive DG s t a r t  a t tempts does n o t  
e x i s t .  However, as l o n g  as t h e  r e c e i v e r  pressure i s  
> [ ] MPaG, t h e r e  i s  adequate capac i t y  f o r  a t  l e a s t  one 
s t a r t  a t tempt ,  and t h e  DG can be considered OPERABLE w h i l e  
t h e  a i r  r e c e i v e r  pressure i s  r e s t o r e d  t o  t h e  

(cont inued)  
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ACTIONS (continued) 

required limit. A period of 48 hours is considered 
sufficient to complete restoration to the required pressure 
prior to declaring the DG inoperable. This period is 
acceptable based on the remaining air start capacity, the 
fact that most DG starts are accomplished on the first 
attempt, and the low probability of an event during this 
brief period. 

With a Required Action and associated Completion Time not 
met, or the stored diesel fuel oil or lube oil not within 
limits for reasons other than addressed by Conditions A 
through E, the associated DG may be incapable of performing 
its intended function and must be immediately declared 
inoperable. 

SURVEILLANCE SR 3.8.3.1 
REQUIREMENTS 

This SR provides verification that there is an adequate 
inventory of fuel oil in the storage tanks to support each 
DG's ooeration for 7 days at full load. The 7 day period is 
suffic\ent time to plack the unit in a safe shutdown 
condition and to bring in replenishment fuel from an offsite 
location. 

The 31 day Frequency is adequate to ensure that a sufficient 
supply of fuel oil is available, since low level alarms are 
provided and unit operators would be aware of any large uses 
of fuel oil during this period. 

This Surveillance ensures that sufficient lube oil inventory 
is available to support at least 7 days of full load 
operation for each DG. The [ ] liter requirement is based 
on the DG manufacturer's consumption values for the run time 
of the DG. Implicit in this SR is the requirement to verify 
the capability to transfer the lube oil from its storage 

(continued) 
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SURVEILLANCE SR 3.8.3.2 (cont inued)  
REQUIREMENTS 

l o c a t i o n  t o  t h e  DG when t h e  DG l u b e  o i l  sump does n o t  h o l d  
adequate i nven to ry  f o r  7 days o f  f u l l  l o a d  o p e r a t i o n  w i t h o u t  
t h e  l e v e l  reach ing  t h e  manufacturer 's  recommended minimum 
l e v e l .  

A 31 day Frequency i s  adequate t o  ensure t h a t  a s u f f i c i e n t  
l ube  o i l  supply  i s  ons i t e ,  s ince  DG s t a r t s  and r u n  t imes  a r e  
c l o s e l y  moni tored by t h e  p l a n t  s t a f f .  

The t e s t s  l i s t e d  below are  a means o f  de te rmin ing  whether 
new f u e l  o i l  i s  o f  t h e  app rop r i a te  grade and has n o t  been 
contaminated w i t h  substances t h a t  would have an immediate 
de t r imen ta l  impact on d i e s e l  engine combustion and 
opera t ion .  I f  r e s u l t s  from these t e s t s  a re  w i t h i n  
acceptable l i m i t s ,  t h e  f u e l  o i l  may be added t o  t h e  s to rage 
tanks w i t h o u t  concern f o r  contaminat ing t h e  e n t i r e  volume o f  
f u e l  o i l  i n  t h e  storage tanks.  These t e s t s  a r e  t o  be 
conducted p r i o r  t o  adding t h e  new f u e l  t o  t h e  s to rage 
tank(s ) ,  b u t  i n  no case i s  t h e  t ime  between r e c e i p t  o f  new 
f u e l  and conduct ing t h e  t e s t s  t o  exceed 31 days. The t e s t s ,  
l i m i t s ,  and app l i cab le  ASTM Standards a r e  as f o l l o w s :  

a. Sample t h e  new f u e l  o i l  i n  accordance w i t h  ASTM 
D4057-[ ] (Ref. 6); 

b. V e r i f y  i n  accordance w i t h  t h e  t e s t s  s p e c i f i e d  i n  ASTM 
D975-[ ] (Ref.  6) t h a t  t h e  sample has an abso lu te  
s p e c i f i c  g r a v i t y  a t  [15.6/15.6'C o f  t 0.83' and 
< 0.89" ( o r  an API g r a v i t y  a t  15.6'C o f  t 27' andz 
5 39'), a k ipemat ic  v i s c o s i t y  a t  40°C o f  t 1.9 mm/s 
and 5 4.1 mm/s, and a f l a s h  p o i n t  o f  t 51.7'CI; and 

c.  V e r i f y  t h a t  t h e  new f u e l  o i l  has a c l e a r  and b r i g h t  
appearance w i t h  proper  c o l o r  when t e s t e d  i n  accordance 
w i t h  ASTM D4176-[ ] (Ref.  6 ) .  

F a i l u r e  t o  meet any o f  t h e  above 1 i m i t s  i s  cause f o r  
r e j e c t i n g  t h e  new f u e l  o i l ,  bu t  does n o t  represent  a f a i l u r e  
t o  meet t h e  LC0 s ince  t h e  f u e l  o i l  i s  n o t  added t o  t h e  
storage tanks.  

(cont inued)  
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SURVEILLANCE SR 3.8.3.3 (cont inued)  
REOUIREMENTS 

W i t h i n  31  days f o l l o w i n g  t h e  i n i t i a l  new f u e l  o i l  sample, 
t h e  f u e l  o i l  i s  analyzed t o  e s t a b l i s h  t h a t  t h e  o t h e r  
p r o p e r t i e s  s p e c i f i e d  i n  Table 1 o f  ASTM 0975-[ ] (Ref. 6) 
a r e  met f o r  new f u e l  o i l  when t e s t e d  i n  accordance w i t h  ASTM 
D975-[ ] (Ref. 6),  except t h a t  t h e  a n a l y s i s  f o r  s u l f u r  
may be performed i n  accordance w i t h  ASTM D1552-[ ] 
(Ref. 6) o r  ASTM D2622-[ ] (Ref. 6) .  The 3 1  day p e r i o d  
i s  acceptable because t h e  f u e l  o i l  p r o p e r t i e s  o f  i n t e r e s t ,  
even i f  n o t  w i t h i n  s t a t e d  l i m i t s ,  would n o t  have an 
immediate e f f e c t  on DG opera t ion .  Th i s  S u r v e i l  l ance  ensures 
t h e  a v a i l a b i l i t y  o f  h i g h  q u a l i t y  f u e l  o i l  f o r  t h e  DGs. 

Fuel o i l  degrada t ion  du r i ng  l ong  te rm s to rage  shows up as an 
inc rease  i n  p a r t i c u l a t e ,  mos t l y  due t o  o x i d a t i o n .  The 
presence o f  p a r t i c u l a t e  does n o t  mean t h a t  t h e  f u e l  o i l  w i l l  
n o t  burn  p r o p e r l y  i n  a  d i e s e l  engine. However, t h e  
p a r t i c u l a t e  can cause f o u l i n g  o f  f i l t e r s  and f u e l  o i l  
i n j e c t i o n  equipment, which can cause engine f a i l u r e .  

P a r t i c u l a t e  concent ra t ions  should be determined i n  
accordance w i t h  ASTM D2276-[ 1, Method A  (Ref. 6) .  Th i s  
method i nvo l ves  a  g r a v i m e t r i c  de te rm ina t i on  o f  t o t a l  
p a r t i c u l a t e  concen t ra t i on  i n  t h e  f u e l  o i l  and has a  l i m i t  o f  
10 m i l l i g r a m s / l i t e r .  It i s  acceptable t o  o b t a i n  a  f i e l d  
sample f o r  subsequent l a b o r a t o r y  t e s t i n g  i n  l i e u  o f  f i e l d  
t e s t i n g .  

The Frequency o f  t h i s  Su rve i l l ance  takes i n t o  cons ide ra t i on  
f u e l  o i l  degrada t ion  t rends  i n d i c a t i n g  t h a t  p a r t i c u l a t e  
concen t ra t i on  i s  u n l i k e l y  t o  change between Frequency 
i n t e r v a l s .  

Th i s  Su rve i l l ance  ensures t h a t ,  w i t hou t  t h e  a i d  o f  t h e  
r e f i l l  compressor, s u f f i c i e n t  a i r  s t a r t  c a p a c i t y  f o r  each DG 
i s  a v a i l a b l e .  The system des ign  requi rements p r o v i d e  f o r  a  
minimum o f  f i v e  engine s t a r t  c yc l es  w i t h o u t  recharg ing .  A  
s t a r t  c y c l e  i s  de f i ned  by t h e  DG vendor, b u t  u s u a l l y  i s  
measured i n  terms o f  t ime (seconds o f  c rank ing)  o r  engine 
c rank ing  speed. The pressure s p e c i f i e d  i n  t h i s  SR i s  
in tended t o  r e f l e c t  t h e  lowes t  va lue  a t  which t h e  f i v e  
s t a r t s  can be accompl i shed. 

(cont inued)  
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The 3 1  day Frequency takes i n t o  account t h e  capac i t y ,  
c a p a b i l i t y ,  redundancy, and d i v e r s i t y  o f  t h e  AC sources and 
o t h e r  i n d i c a t i o n s  a v a i l a b l e  i n  t h e  c o n t r o l  room, i n c l u d i n g  
alarms, t o  a l e r t  t h e  opera to r  t o  below normal a i r  s t a r t  
pressure. 

SR 3.8.3.5 

M i c r o b i o l o g i c a l  f o u l i n g  i s  a  major  cause o f  f u e l  o i l  
degradat ion.  There a re  numerous b a c t e r i a  t h a t  can grow i n  
f u e l  o i l  and cause f o u l i n g ,  bu t  a l l  must have a  water  
environment i n  o rder  t o  surv ive .  Removal o f  water  f rom t h e  
storage tanks once every  31 days e l i m i n a t e s  t h e  necessary 
environment f o r  b a c t e r i a l  s u r v i v a l .  Th i s  i s  t h e  most 
e f f e c t i v e  means o f  c o n t r o l  1  i n g  m i c r o b i o l o g i c a l  f o u l i n g .  I n  
add i t i on ,  i t  e l im ina tes  t h e  p o t e n t i a l  f o r  water  entra inment  
i n  t h e  f u e l  o i l  du r i ng  DG opera t ion .  Water may come f rom 
any o f  severa l  sources, i n c l u d i n g  condensation, ground 
water,  r a i n  water,  contaminated f u e l  o i l ,  and f rom breakdown 
o f  t h e  f u e l  o i l  by b a c t e r i a .  Frequent checking f o r  and 
removal o f  accumulated water  min imizes f o u l i n g  and prov ides  
da ta  regard ing  t h e  w a t e r t i g h t  i n t e g r i t y  o f  t h e  f u e l  o i l  
system. The Su rve i l l ance  Frequencies a r e  es tab l i shed  by 
Regulatory Guide 1.137 (Ref. 2 ) .  Th is  SR i s  f o r  p reven t i ve  
maintenance. The presence o f  water  does n o t  n e c e s s a r i l y  
represent  a  f a i l u r e  o f  t h i s  SR prov ided  t h a t  accumulated 
water  i s  removed d u r i n g  performance o f  t h e  Survei  11 ance . 

Dra in i ng  o f  t h e  f u e l  o i l  s t o red  i n  t h e  supply  tanks, removal 
o f  accumulated sediment, and t ank  c l ean ing  a re  r e q u i r e d  a t  
10 year  i n t e r v a l s  by Regulatory Guide 1.137 (Ref. 2 ) ,  
paragraph 2 . f .  Th is  SR i s  t y p i c a l l y  performed i n  
con junc t i on  w i t h  t h e  ASME B o i l e r  and Pressure Vessel Code, 
Sec t ion  X I  (Ref.  7) ,  examinat ions o f  t h e  tanks.  To p rec lude  
t h e  i n t r o d u c t i o n  o f  s u r f a c t a n t s  i n  t h e  f u e l  o i l  system, t h e  
c l ean ing  should be accomplished us ing  sodium h y p o c h l o r i t e  
so lu t i ons ,  o r  t h e i r  equ i va len t ,  r a t h e r  than  soap o r  
de te rgents .  Th i s  SR i s  f o r  p reven t i ve  maintenance. The 

(cont inued)  
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SR 3.8.3.6 (cont inued)  

presence o f  sediment does n o t  necessa r i l y  represent  a 
f a i l u r e  o f  t h i s  SR prov ided t h a t  accumulated sediment i s  
removed d u r i n g  performance o f  t h e  Survei  11 ance. 

REFERENCES 1. DCD T i e r  2, Sec t ion  9.5.4. 

2. Regulatory Guide 1.137. 

3.  ANSI N195, Appendix B, 1976. 

4. DCD T i e r  2, Chapter 6. 

5. DCD T i e r  2, Chapter 15. 

6. ASTM Standards: D4057-[ 1; 0975-[ 1; 04176-[ 1; 
D975-[ 1; D1552-[ 1; D2622-[ 1; 02276-[ 1. 

7. ASME, B o i l e r  and Pressure Vessel Code, Sec t ion  X I .  
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B 3.8.4 DC Sources-Operat ing 

BASES 

BACKGROUND The s t a t i o n  DC e l e c t r i c a l  power system prov ides  t h e  AC power 
system w i t h  c o n t r o l  power. It a l s o  p rov ides  b o t h  mot ive  and 
c o n t r o l  power t o  se lec ted  s a f e t y  r e l a t e d  equipment. As 
r e q u i r e d  by 10 CFR 50, Appendix A, GDC 17 (Ref. 1).  t h e  DC 
e l e c t r i c a l  power system i s  designed t o  have s u f f i c i e n t  
independence, redundancy, and t e s t a b i l i t y  t o  per fo rm i t s  
sa fe t y  func t ions ,  assuming a  s i n g l e  f a i l u r e .  The DC 
e l e c t r i c a l  power system a l s o  conforms t o  t h e  requi rements o f  
Regulatory Guide 1.6 (Ref. 2) and IEEE-308 (Ref. 3).  

The 125 VOC e l e c t r i c a l  power system c o n s i s t s  o f  f o u r  
independent Class 1E DC e l e c t r i c a l  power subsystems, 
D i v i s i o n s  I, 11, 111, and I V .  Each subsystem c o n s i s t s  o f  a  
b a t t e r y ,  associated b a t t e r y  charger, and a l l  t h e  associated 
c o n t r o l  equipment and i n te r connec t i ng  cab1 ing .  I n  a d d i t i o n  
t he re  a re  two standby backup chargers. One i s  shared by 
D i v i s i o n s  I and 11, and t h e  o the r  i s  shared by D i v i s i o n s  111 
and I V .  However, no c r e d i t  i s  taken f o r  t h e  backup b a t t e r y  
chargers which are n o t  r equ i red  t o  be OPERABLE o r  
s u r v e i l  1  ance t es ted .  

Dur ing  normal operat ion,  t h e  DC loads a re  powered f rom t h e  
b a t t e r y  chargers w i t h  t h e  b a t t e r i e s  f l o a t i n g  on t h e  system. 
I n  case o f  l o s s  o f  AC power t o  t h e  b a t t e r y  charger ,  t h e  DC 
loads a re  au toma t i ca l l y  powered f rom t h e  b a t t e r i e s .  

D i v i s i o n  I, 11, and I 1 1  DC e l e c t r i c a l  power subsystems 
prov ides  t h e  c o n t r o l  power f o r  i t s  associated Class 1E AC 
power system. Each o f  these t h ree  DC e l e c t r i c a l  power 
subsystems prov ides  bo th  mot ive and c o n t r o l  power, as 
necessary, t o  associated s a f e t y  re1  a ted  components ( D i v i s i o n  
I V  supp l ies  n e i t h e r  mot ive  nor  c o n t r o l  power). A l l  f o u r  DC 
e l e c t r i c a l  power subsystems p rov ide  DC e l e c t r i c a l  power t o  
essen t i a l  i ns t rumen ta t i on  and l o g i c  w i t h i n  t h e i r  r espec t i ve  
d i v i s i o n s  as w e l l  as t o  t h e  i n v e r t e r s ,  which i n  t u r n  power 
t h e  AC v i t a l  buses. A l l  f o u r  subsystems a l s o  p rov ide  mot ive  
and c o n t r o l  power f o r  DC emergency l i g h t i n g  systems. 

(cont inued)  
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BASES 

BACKGROUND The DC power d i s t r i b u t i o n  system i s  described i n  more d e t a i l  
(continued) i n  Bases f o r  LC0 3.8.9, " D i s t r i b u t i o n  Systems-Operating," 

and LC0 3.8.10, " D i s t r i b u t i o n  Systems-Shutdown." 

Each ba t te ry  f o r  D i v i s i o n  I, 11, 111, and 1V has adequate 
storage capaci ty t o  car ry  the required load continuously f o r  
a t  l e a s t  2  hours. The ba t te ry  f o r  D i v i s i o n  I, which 
cont ro ls  the R C I C  system, also has adequate storage capaci ty 
f o r  approximately e igh t  hours o f  operat ion dur ing s t a t i o n  
blackout (Ref. 12). 

Each DC subsystem ba t te ry  i s  separately housed i n  a  
ven t i l a ted  room apart  from i t s  charger and d i s t r i b u t i o n  
centers. Each subsystem i s  located i n  an area separated 
phys ica l l y  and e l e c t r i c a l l y  from the other subsystems t o  
ensure t h a t  a  s ing le  f a i l u r e  i n  one subsystem does not  cause 
a  f a i l u r e  i n  a  redundant subsystem. There i s  no sharing 
between redundant Class 1E DC subsystems such as ba t te r ies ,  
ba t te ry  chargers, o r  d i s t r i b u t i o n  panels. 

The maximum equal iz ing charge f o r  Class 1E b a t t e r i e s  i s  
140 V. The DC system minimum discharge vol tage a t  the end 
o f  the discharge per iod i s  1.75 V per c e l l  (105 V f o r  the 
ba t te ry ) .  The operating voltage range o f  the Class 1E DC 
subsystem loads i s  100 t o  140 V .  

Each o f  the four  ba t te ry  chargers f o r  D iv i s ion  I, 11, 111, 
and IV DC e l e c t r i c a l  power subsystems has ample power output 
capaci ty f o r  the steady s ta te  operation o f  i t s  D iv i s ion ' s  
connected loads required dur ing normal operation, wh i le  a t  
the same time maintain ing i t s  b a t t e r y  bank f u l l y  charged. 
Each ba t te ry  charger has s u f f i c i e n t  capaci ty t o  res to re  i t s  
ba t te ry  bank from the design minimum charge t o  w i t h i n  95% o f  
i t s  f u l l y  charged s ta te  w i t h i n  12 hours whi le  supplying the 
la rges t  combined demand o f  the various continuous steady 
s ta te  loads (Ref. 4).  

APPLICABLE The i n i t i a l  condi t ions o f  Design Basis Accident (DBA) and 
SAFETY ANALYSES t rans ien t  analyses i n  DCD T i e r  2, Chapter 6 (Ref. 5) and 

Chapter 15 (Ref. 6) ,  assume t h a t  ESF systems are OPERABLE. 
The DC e l e c t r i c a l  power system provides DC e l e c t r i c a l  power 
f o r  ESF systems, ESF support systems inc lud ing  the DGs and 
i t s  support systems, and cont ro l  and swi tching dur ing a l l  
MODES o f  operation. 

(continued) 
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APPLICABLE The OPERABILITY o f  t h e  DC subsystems i s  c o n s i s t e n t  w i t h  t h e  
SAFETY ANALYSES i n i t i a l  assumptions o f  t h e  acc iden t  analyses and i s  based 

(cont inued)  upon meeting t h e  design bas i s  o f  t h e  u n i t .  Th i s  i nc l udes  
ma in ta in i ng  DC sources OPERABLE d u r i n g  acc iden t  c o n d i t i o n s  
i n  t h e  event o f :  

a. An assumed l o s s  o f  a l l  o f f s i t e  AC power o r  o f  a l l  
o n s i t e  AC power; and 

b. A wors t  case s i n g l e  f a i l u r e .  

The DC sources s a t i s f y  C r i t e r i o n  3 o f  t h e  NRC P o l i c y  
Statement. 

LC0 The f o u r  DC e l e c t r i c a l  power subsystems are  r e q u i r e d  t o  be 
OPERABLE t o  ensure t h e  a v a i l a b i l i t y  o f  t h e  r e q u i r e d  power t o  
shut  down t h e  r e a c t o r  and ma in ta in  i t  i n  a sa fe  c o n d i t i o n  
a f t e r  an a n t i c i p a t e d  ope ra t i ona l  occurrence (AOO) o r  a 
pos tu la ted  DBA. Loss o f  any DC e l e c t r i c a l  power subsystem 
does n o t  prevent  t h e  minimum s a f e t y  f u n c t i o n  f rom be ing  
performed (Ref. 4 ) .  Each subsystem ( o r  D i v i s i o n )  c o n s i s t s  
o f  one ba t t e r y ,  one b a t t e r y  charger, and t h e  corresponding 
c o n t r o l  equipment and i n te r connec t i ng  cab1 i n g  w i t h i n  t h e  
subsystem. 

APPLICABILITY The DC e l e c t r i c a l  power sources a re  r e q u i r e d  t o  be OPERABLE 
i n  MODES 1, 2, and 3 t o  ensure sa fe  u n i t  ope ra t i on  and t o  
ensure t h a t :  

a. Acceptable f u e l  des ign l i m i t s  and r e a c t o r  coo lan t  
pressure boundary l i m i t s  a re  n o t  exceeded as a r e s u l t  
o f  AOOs o r  abnormal t r a n s i e n t s ;  and 

b. Adequate core  c o o l i n g  i s  prov ided,  and containment 
i n t e g r i t y  and o t h e r  v i t a l  f u n c t i o n s  a re  ma in ta ined  i n  
t h e  event o f  a pos tu la ted  DBA. 

The DC e l e c t r i c a l  power requi rements f o r  MODES 4 and 5 are  
addressed i n  t h e  Bases f o r  LC0 3.8.5, "DC Sources- 
Shutdown." 

(cont inued)  
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ACTIONS A.1. A.2. A.3. A.4. and A.5 

Cond i t i on  A represents  one o f  t h e  D i v i s i o n  I, 11, o r  I11 DC 
e l e c t r i c a l  power subsystems w i t h  a l o s s  o f  a b i l i t y  t o  
complete ly  respond t o  an event,  and a p o t e n t i a l  l o s s  o f  
a b i l i t y  t o  remain energ ized d u r i n g  normal opera t ion .  It i s ,  
t he re fo re ,  impera t i ve  t h a t  t h e  ope ra to r ' s  a t t e n t i o n  focus on 
s t a b i l i z i n g  t h e  u n i t ,  m in im iz i ng  t h e  p o t e n t i a l  f o r  complete 
l o s s  o f  DC power t o  t h e  a f f e c t e d  d i v i s i o n .  

I f  Cond i t i on  A i s  entered, Required A c t i o n  A.5 a l l ows  72 
hours t o  r e s t o r e  t h e  inoperab le  DC e l e c t r i c a l  power 
subsystem t o  OPERABLE s ta tus ,  p rov ided  t h e  combustion 
t u r b i n e  genera to r  (CTG) i s  v e r i f i e d  f u n c t i o n a l  th rough 
t e s t i n g  w i t h i n  12 hours and i t s  c a p a b i l i t y  o f  be ing  a l i gned  
t o  t h e  two una f f ec ted  ESF buses i s  v e r i f i e d ,  i n i t i a l l y  
w i t h i n  12 hours, and once pe r  8 hours t h e r e a f t e r .  One AC 
e l e c t r i c a l  d i v i s i o n  and i t s  loads  a re  a f f e c t e d  by l o s s  o f  a  
DC e l e c t r i c a l  power subsystem because t h e  DC e l e c t r i c a l  
power subsystem prov ides  c o n t r o l  f u n c t i o n s  t o  i t s  assoc ia ted  
d i v i s i o n a l  DG, AC d i s t r i b u t i o n  c i r c u i t  breakers,  and o t h e r  
AC loads .  Because a DG, i t s  assoc ia ted  AC d i s t r i b u t i o n  
system, and RCIC(Div. I )  a re  impacted by t h e  l o s s  o f  t h e  DC 
e l e c t r i c a l  power subsystem, t h e  f u n c t i o n a l  c a p a b i l i t y  o f  t h e  
CTG i s  v e r i f i e d  i n  t h i s  Cond i t i on  t o  be capable o f  be ing  
a l i gned  t o  t h e  unaf fec ted  ESF buses t o  p rov ide  a backup 
power source d u r i n g  a l o s s  o f  a l l  AC power event.  The 
Completion Time o f  12 hours f o r  Required A c t i o n  A.3 i s  based 
on a cons ide ra t i on  o f  t h e  c a p a b i l i t y  o f  t h e  remain ing 
operable DC e l e c t r i c a l  d i v i s i o n s  and on t h e  PRA s e n s i t i v i t y  
s tud ies  (Ref.  13).  

I f  one o f  t h e  r e q u i r e d  D i v i s i o n  I, 11, o r  I 1 1  DC e l e c t r i c a l  
power subsystems i s  inoperab le  (e.g., i nope rab le  b a t t e r y ,  
inoperab le  b a t t e r y  charger, o r  inoperab le  b a t t e r y  charger  
and assoc ia ted  inoperab le  b a t t e r y ) ,  t h e  remain ing DC 
e l e c t r i c a l  power subsystems have t h e  c a p a c i t y  t o  suppor t  a  
sa fe  shutdown and t o  m i t i g a t e  an acc iden t  c o n d i t i o n .  S ince 
a subsequent wors t  case s i n g l e  f a i l u r e  could,  however, 
r e s u l t  i n  t h e  l o s s  o f  minimum necessary DC e l e c t r i c a l  
subsystems, con t inued power ope ra t i on  should n o t  exceed 
72 hours. The 72 hour Completion Time r e f l e c t s  a reasonable 
t ime t o  assess u n i t  s t a t u s  as a f u n c t i o n  o f  t h e  inoperab le  
DC e l e c t r i c a l  power subsystem and, i f  t h e  DC e l e c t r i c a l  
power subsystem i s  n o t  r e s t o r e d  t o  OPERABLE s ta tus ,  t o  
prepare t o  e f f e c t  an o r d e r l y  and sa fe  u n i t  shutdown. The 
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ACTIONS A.1, A.2. A.3, A.4. and A.5 (cont inued)  
(cont inued)  

72 hour l i m i t  i s  cons i s ten t  w i t h  t h e  a l lowed t ime  f o r  one DC 
d i s t r i b u t i o n  subsystem ( e i t h e r  D i v i s i o n  I, 11, o r  111) be ing  
inoperable.  The Complet ion Time o f  72 hours f o r  Required 
Ac t i on  A.5 i s  based on a  cons ide ra t i on  o f  t h e  c a p a b i l i t y  o f  
t h e  remain ing operable DC e l e c t r i c a l  d i v i s i o n s  and on t h e  
PRA s e n s i t i v i t y  s tud ies  (Ref. 13) .  

Completion o f  Required A c t i o n  A. l  w i t h i n  2  hours p rov ides  
f u r t h e r  assurance t h a t  ope ra t i on  i n  Cond i t i on  A  f o r  72 hours 
i s  acceptable by de te rmin ing  t h a t  no common cause f a i l u r e  
e x i s t  among t h e  OPERABLE DC e l e c t r i c a l  power subsystems. 
Because o f  i t s  p o t e n t i a l  sa fe t y  s i gn i f i cance ,  o n l y  2  hours 
a re  a l lowed t o  v e r i f y  t h a t  no common cause f a i l u r e  e x i s t s .  

Required Ac t i on  A.2 i s  s p e c i f i e d  so t h a t  app rop r i a te  ac t i ons  
a re  implemented i n  accordance w i t h  t h e  a f f e c t e d  r e q u i r e d  
f ea tu res  o f  t h e  LCOs' ACTIONS. 

8.1 and 8.2 

I n  Cond i t i on  B, D i v i s i o n  I V  DC e l e c t r i c a l  power subsystem i s  
inoperable.  Required Ac t ions  B . l  a l lows 2  hours t o  dec la re  
a f f e c t e d  requ i red  f ea tu res  inoperab le  so t h a t  app rop r i a te  
ac t i ons  are implemented i n  accordance w i t h  t h e  a f f e c t e d  
r e q u i r e d  fea tu res  o f  t h e  LCOs' ACTIONS. D i v i s i o n  1 V  i s  l e s s  
c r i t i c a l  than t h e  o the r  t h ree  OC e l e c t r i c a l  power subsystems 
because o f  i t s  l i m i t e d  r o l e  i n  a c t u a t i n g  s a f e t y  r e l a t e d  
f u n c t i o n s ( i  .e., Essent ia l  M u l t i p l e x  System D iv .  I V ,  SSLC 
Div.  I V  sensor l o g i c ) .  D i v i s i o n  I V  does n o t  feed o r  c o n t r o l  
any major mechanical components o r  systems. Therefore, i t s  
l o s s  i s  n o t  as c r i t i c a l  as a  l o s s  o f  one o f  t h e  o t h e r  
d i v i s i o n s ,  and t h e  l e s s  r e s t r i c t i v e  ACTIONS o f  o t h e r  LCOs 
are  appropr ia te  ( i  .e., LC0 3.3.1.1, LC0 3.3.3.1). 

Completion o f  Required Ac t i on  8.1 w i t h i n  2  hours p rov ides  
f u r t h e r  assurance t h a t  ope ra t i on  i n  Cond i t i on  B  f o r  t h e  l e s s  
r e s t r i c t i v e  ACTIONS o f  o the r  LCOs i s  acceptable by 
de te rmin ing  t h a t  no common cause f a i l u r e  e x i s t s  among t h e  
OPERABLE DC e l e c t r i c a l  power subsystems. Because o f  i t s  
p o t e n t i a l  s a f e t y  s i gn i f i cance ,  o n l y  2  hours a re  a l lowed t o  
v e r i f y  t h a t  no common cause f a i l u r e  e x i s t s .  

(cont inued)  
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C . l  and C.2 

I n  Cond i t ion  C, D i v i s i o n  I V  and one o t h e r  DC e l e c t r i c a l  
power subsystem are  inoperable.  Because t h i s  c o n d i t i o n  i s  
more severe than t h a t  o f  Cond i t i on  A o r  B, o n l y  2 hours a re  
a l lowed t o  r e s t o r e  one o f  t h e  inoperab le  subsystems t o  
OPERABLE s ta tus .  Th i s  2 hour Complet ion Time r e f l e c t s  a 
reasonable t ime t o  assess u n i t  s t a t u s  as a f u n c t i o n  o f  t h e  
two inoperab le  DC e l e c t r i c a l  power subsystems and, i f  one o f  
t h e  DC e l e c t r i c a l  power subsystems i s  n o t  r e s t o r e d  t o  
OPERABLE s ta tus ,  t o  prepare t o  e f f e c t  an o r d e r l y  and sa fe  
u n i t  shutdown. 

D.1 and D.? 

I f  a l l  i noperab le  DC e l e c t r i c a l  power subsystems cannot be 
r e s t o r e d  t o  OPERABLE s ta tus  w i t h i n  t h e  assoc ia ted  Complet ion 
Times f o r  Required Ac t ions  A.l, 8.2, and C . l  o r  C.2, t h e  
u n i t  must be brought t o  a MODE i n  which t h e  LC0 does n o t  
apply .  To achieve t h i s  s ta tus ,  t h e  p l a n t  must be brought  t o  
a t  l e a s t  MODE 3 w i t h i n  12 hours and t o  MODE 4 w i t h i n  
36 hours. The a l lowed Completion Times are  reasonable, 
based on ope ra t i ng  experience, t o  reach t h e  r e q u i r e d  p l a n t  
c o n d i t i o n s  f rom f u l l  power c o n d i t i o n s  i n  an o r d e r l y  manner 
and w i t h o u t  cha l l eng ing  p l a n t  systems. The Complet ion Time 
t o  b r i n g  t h e  u n i t  t o  MODE 4 i s  cons i s ten t  w i t h  t h e  t ime  
r e q u i r e d  i n  Regulatory Guide 1.93 (Ref. 7) .  

SURVEILLANCE SR 3.8.4.1 
REOU I REMENTS 

V e r i f y i n g  b a t t e r y  te rmina l  vo l t age  w h i l e  on f l o a t  charge 
he lps  t o  ensure t h e  e f f ec t i veness  o f  t h e  charg ing  system and 
t h e  a b i l i t y  o f  t h e  b a t t e r i e s  t o  per fo rm t h e i r  in tended 
f u n c t i o n .  F l o a t  charge i s  t h e  c o n d i t i o n  i n  which t h e  
charger  i s  supp ly ing  t h e  cont inuous charge r e q u i r e d  t o  
overcome t h e  i n t e r n a l  losses of a  b a t t e r y  ( o r  b a t t e r y  c e l l )  
and ma in ta in  t h e  b a t t e r y  ( o r  b a t t e r y  c e l l )  i n  a f u l l y  
charged s t a t e .  The vo l t age  requirements a re  based on t h e  
nominal design vo l t age  o f  t h e  b a t t e r y  and a re  c o n s i s t e n t  
w i t h  t h e  i n i t i a l  vo l tages  assumed i n  t h e  b a t t e r y  s i z i n g  
c a l c u l a t i o n s .  The 7 day Frequency i s  cons i s ten t  w i t h  
manufacturer 's  recommendations and IEEE-450 (Ref. 8).  

(cont inued)  
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SURVEILLANCE SR 3.8.4.1 (cont inued)  
REOUIREMENTS 

(cont inued)  V isua l  i n s p e c t i o n  t o  d e t e c t  co r ros ion  o f  t h e  b a t t e r y  c e l l s  
and connect ions, o r  measurement o f  t h e  r e s i s t a n c e  o f  each 
i n t e r - c e l l  , i n t e r - r a c k ,  i n t e r - t i e r ,  and t e rm ina l  connect ion, 
p rov ides  an i n d i c a t i o n  o f  phys i ca l  damage o r  abnormal 
d e t e r i o r a t i o n  t h a t  cou ld  p o t e n t i a l l y  degrade b a t t e r y  
performance. 

The l i m i t s  es tab l i shed  f o r  t h i s  SR must be no more than 20"X 
above t h e  res i s tance  as measured d u r i n g  i n s t a l l a t i o n ,  o r  n o t  
above t h e  c e i l i n g  va lue es tab l i shed  by  t h e  manufacturer .  

The Su rve i l l ance  Frequency f o r  these inspec t ions ,  which can 
d e t e c t  cond i t i ons  t h a t  can cause power losses  due t o  
res i s tance  heat ing,  i s  92 days. Th is  Frequency i s  
considered acceptable based on ope ra t i ng  exper ience r e l a t e d  
t o  d e t e c t i n g  co r ros ion  t rends.  

V isua l  i nspec t i on  o f  t h e  b a t t e r y  c e l l s ,  c e l l  p l a tes ,  and 
b a t t e r y  racks  p rov ides  an i n d i c a t i o n  of  phys i ca l  damage o r  
abnormal d e t e r i o r a t i o n  t h a t  cou ld  p o t e n t i a l l y  degrade 
b a t t e r y  performance. 

The 12 month Frequency o f  these SRs i s  cons i s ten t  w i t h  
IEEE-450 (Ref. 8 ) ,  which recommends d e t a i l e d  v i s u a l  
i nspec t i on  o f  c e l l  c o n d i t i o n  and i nspec t i on  o f  c e l l  t o  c e l l  
and t e rm ina l  connect ion res i s tance  on a  y e a r l y  bas is .  

SR 3.8.4.4 and SR 3.8.4.5 

V isua l  i nspec t i on  and res i s tance  measurements o f  i n t e r - c e l l ,  
i n t e r - r a c k ,  i n t e r - t i e r ,  and t e rm ina l  connect ions p rov ides  an 
i n d i c a t i o n  o f  phys ica l  damage o r  abnormal d e t e r i o r a t i o n  t h a t  
cou ld  i n d i c a t e  degraded b a t t e r y  cond i t i on .  The 
a n t i  - co r ros ion  m a t e r i a l  i s  used t o  ensure good e l e c t r i c a l  
connect ions and t o  reduce t e rm ina l  d e t e r i o r a t i o n .  The 
v i s u a l  i nspec t i on  f o r  c o r r o s i o n  i s  no t  in tended t o  r e q u i r e  
removal o f  and i nspec t i on  under each t e rm ina l  connect ion.  

The removal o f  v i s i b l e  co r ros ion  i s  a  p reven t i ve  maintenance 
SR. The presence o f  v i s i b l e  co r ros ion  does n o t  n e c e s s a r i l y  

(cont inued)  
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SURVEILLANCE SR 3.8.4.4 and SR 3.8.4.5 (cont inued)  
REQUIREMENTS 

(cont inued)  represent  a f a i l u r e  o f  t h i s  SR, p rov ided  v i s i b l e  c o r r o s i o n  
i s .  removed d u r i n g  performance o f '  t h i s  Survei  11 ance. 

The connect ion res i s tance  l i m i t s  f o r  t h i s  SR must be no more 
than  20% above t h e  res i s tance  as measured d u r i n g  
i n s t a l l a t i o n ,  o r  n o t  above t h e  c e i l i n g  va lue  es tab l i shed  by 
b a t t e r y  s i z i n g .  

The 12 month Frequency o f  these SRs i s  cons i s ten t  w i t h  
IEEE-450 (Ref. 8), which recommends d e t a i l e d  v i s u a l  
i nspec t i on  o f  c e l l  c o n d i t i o n  and i n s p e c t i o n  o f  c e l l  t o  c e l l  
and t e rm ina l  connect ion res i s tance  on a y e a r l y  bas i s .  

B a t t e r y  charger  c a p a b i l i t y  requirements a re  based on t h e  
design capac i t y  o f  t h e  chargers (Ref. 4). Accord ing t o  
Regulatory Guide 1.32 (Ref. 9 ) ,  t h e  b a t t e r y  charger  supply  
i s  r e q u i r e d  t o  be based on t h e  l a r g e s t  combined demands o f  
t h e  var ious  steady s t a t e  loads and t h e  charg ing  capac i t y  t o  
r e s t o r e  t h e  b a t t e r y  f rom t h e  design minimum charge s t a t e  t o  
t h e  f u l l y  charged s ta te ,  i r r e s p e c t i v e  o f  t h e  s t a t u s  o f  t h e  
u n i t  d u r i n g  these demand occurrences. The minimum r e q u i r e d  
amperes and d u r a t i o n  ensure t h a t  these requi rements can be 
s a t i s f i e d .  

The Su rve i l  l ance  Frequency i s  acceptable, g i ven  t h e  u n i t  
c o n d i t i o n s  r e q u i r e d  t o  per fo rm t h e  t e s t  and t h e  o t h e r  
a d m i n i s t r a t i v e  c o n t r o l s  e x i s t i n g  t o  ensure adequate charger  
performance d u r i n g  these 18 month i n t e r v a l s .  I n  add i t i on ,  
t h i s  Frequency i s  in tended t o  be cons i s ten t  w i t h  expected 
f u e l  c y c l e  leng ths .  

Th is  SR i s  mod i f i ed  by two Notes. The reason f o r  Note 1 i s  
t h a t  per fo rming  t h e  Su rve i l l ance  would remove a r e q u i r e d  DC 
e l e c t r i c a l  power subsystem f rom serv ice ,  p e r t u r b  t h e  
e l e c t r i c a l  d i s t r i b u t i o n  system, and cha l lenge s a f e t y  
systems. Note 2 i s  added t o  t h i s  SR t o  acknowledge t h a t  
c r e d i t  may be taken f o r  unplanned events t h a t  s a t i s f y  t h e  
Su rve i l  1  ance. 

(cont inued)  
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SURVEILLANCE SR 3.8.4.7 
REQUIREMENTS 

(con t inued)  A  b a t t e r y  se rv i ce  t e s t  i s  a  spec ia l  t e s t  o f  t h e  b a t t e r y ' s  
c a p a b i l i t y ,  as found, t o  s a t i s f y  t h e  des ign  requi rements 
( b a t t e r y  d u t y  cyc le )  o f  t h e  DC e l e c t r i c a l  power system. The 
d ischarge  r a t e  and t e s t  l e n g t h  correspond t o  t h e  des ign  d u t y  
c y c l e  requi rements as s p e c i f i e d  i n  Reference 4. 

The Su rve i l l ance  Frequency o f  18 months i s  c o n s i s t e n t  w i t h  
t h e  recommendations o f  Regulatory Guide 1.32 (Ref. 9)  and 
Regulatory Guide 1.129 (Ref. 10). which s t a t e  t h a t  t h e  
b a t t e r y  se rv i ce  t e s t  should be performed d u r i n g  r e f u e l i n g  
opera t ions  o r  a t  some o t h e r  outage, w i t h  i n t e r v a l s  between 
t e s t s  n o t  t o  exceed 18 months. 

Th i s  SR i s  mod i f i ed  by t h r e e  Notes. Note 1 a l l ows  t h e  
performance o f  a  mod i f i ed  performance d ischarge  t e s t  every  
60 months i n  l i e u  o f  a  s e r v i c e  t e s t .  

The mod i f i ed  performance d ischarge  t e s t  i s  a  s imu la ted  d u t y  
c y c l e  c o n s i s t i n g  o f  j u s t  two r a t e s ;  t h e  one minute r a t e  
pub l i shed f o r  t h e  b a t t e r y  o r  t h e  l a r g e s t  c u r r e n t  l o a d  o f  t h e  
d u t y  cyc le ,  bo th  o f  which envelope t h e  d u t y  c y c l e  o f  t h e  
se rv i ce  t e s t .  Since t h e  ampere-hours removed by a  r a t e d  one 
minute d ischarge represents  a  very  smal l  p o r t i o n  o f  t h e  
b a t t e r y ' s  capac i ty ,  t h e  t e s t  r a t e  can be changed t o  t h a t  f o r  
t h e  performance t e s t  w i t h o u t  compromising t h e  r e s u l t s  o f  t h e  
performance d ischarge t e s t .  The b a t t e r y  t e rm ina l  vo l t age  
f o r  t h e  mod i f i ed  performance d ischarge  t e s t  should remain 
above t h e  minimum b a t t e r y  t e rm ina l  vo l t age  s p e c i f i e d  i n  t h e  
b a t t e r y  se rv i ce  t e s t  f o r  t h e  d u r a t i o n  o f  t i m e  equal t o  t h a t  
o f  t h e  se rv i ce  t e s t .  

A  mod i f i ed  d ischarge t e s t  i s  a  t e s t  o f  t h e  b a t t e r y  c a p a c i t y  
and i t s  a b i l i t y  t o  p rov ide  a  h i gh  r a t e ,  s h o r t  d u r a t i o n  l o a d  
( u s u a l l y  t h e  h ighes t  r a t e  o f  t h e  du t y  c y c l e ) .  Th i s  w i l l  
o f t e n  c o n f i r m  t h e  b a t t e r y ' s  a b i l i t y  t o  meet t h e  c r i t i c a l  
p e r i o d  o f  t h e  l oad  du t y  cyc le ,  i n  a d d i t i o n  t o  de te rmin ing  
i t s  percentage o f  r a t e d  capac i t y .  I n i t i a l  c o n d i t i o n s  f o r  
t h e  mod i f i ed  performance d ischarge t e s t  should be i d e n t i c a l  
t o  those s p e c i f i e d  f o r  a  se rv i ce  t e s t .  

The reason f o r  Note 2  i s  t h a t  per fo rming  t h e  S u r v e i l l a n c e  
would remove a  requ i red  DC e l e c t r i c a l  power subsystem f rom 
serv ice ,  p e r t u r b  t h e  e l e c t r i c a l  d i s t r i b u t i o n  system, and 
cha l lenge s a f e t y  systems. Note 3  i s  added t o  t h i s  SR t o  

(cont inued)  
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SURVEILLANCE SR 3.8.4.7 (cont inued)  
REQUIREMENTS 

(cont inued)  acknowledge t h a t  c r e d i t  may be taken f o r  unplanned events 
t h a t  s a t i s f y  t h e  Su rve i l l ance .  

A b a t t e r y  performance d ischarge t e s t  i s  a t e s t  o f  cons tan t  
c u r r e n t  capac i t y  o f  a b a t t e r y ,  normal ly  done i n  t h e  as found 
cond i t i on ,  a f t e r  having been i n  serv ice ,  t o  d e t e c t  any 
change i n  t h e  capac i t y  determined by t h e  acceptance t e s t .  
The t e s t  i s  in tended t o  determine o v e r a l l  b a t t e r y  
degradat ion due t o  age and usage. 

The acceptance c r i t e r i a  f o r  t h i s  S u r v e i l l a n c e  i s  c o n s i s t e n t  
w i t h  IEEE-450 (Ref. 8)  and IEEE-485 (Ref. 11). These 
re fe rences  recommend t h a t  t h e  b a t t e r y  be rep laced i f  i t s  
capac i t y  i s  below 80% o f  t h e  manufacturer 's  r a t i n g .  A 
capac i t y  o f  80% shows t h a t  t h e  b a t t e r y  r a t e  o f  d e t e r i o r a t i o n  
i s  inc reas ing ,  even i f  t h e r e  i s  ample capac i t y  t o  meet t h e  
l oad  requirements. 

A b a t t e r y  mod i f i ed  performance d ischarge  t e s t  i s  descr ibed  
i n  t h e  bases f o r  SR 3.8.4.7. E i t h e r  t h e  b a t t e r y  performance 
d ischarge t e s t  o r  t h e  mod i f i ed  performance d ischarge  t e s t  i s  
acceptable f o r  s a t i s f y i n g  SR 3.8.4.8; however, o n l y  t h e  
mod i f i ed  performance d ischarge  t e s t  may be used t o  s a t i s f y  
SR 3.8.4.8 w h i l e  s a t i s f y i n g  t h e  requi rements o f  SR 3.8.4.7 
a t  t h e  same t ime.  

The Su rve i l l ance  Frequency f o r  t h i s  t e s t  i s  60 months, o r  
every 12 months i f  t h e  b a t t e r y  shows degradat ion  o r  has 
reached 85% o f  i t s  expected l i f e .  Degradat ion i s  i nd i ca ted ,  
accord ing t o  IEEE-450 (Ref.  8) ,  when t h e  b a t t e r y  c a p a c i t y  
drops by more than  10% r e l a t i v e  t o  i t s  capac i t y  on t h e  
p rev ious  performance t e s t  o r  when i t  i s  t 10% below t h e  
manufacturer 's  r a t i n g .  A l l  these Frequencies a re  c o n s i s t e n t  
w i t h  t h e  recommendations i n  IEEE-450 (Ref.  8) .  

Th i s  SR i s  mod i f i ed  by two Notes. The reason f o r  Note 1 i s  
t h a t  per fo rming  t h e  Su rve i l l ance  would remove a r e q u i r e d  DC 
e l e c t r i c a l  power subsystem f rom serv ice ,  p e r t u r b  t h e  
e l e c t r i c a l  d i s t r i b u t i o n  system, and cha l lenge s a f e t y  
systems. Note 2 i s  added t o  t h i s  SR t o  acknowledge t h a t  

(cont inued)  
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SURVEILLANCE SR 3.8.4.8 (cont inued)  
REQUIREMENTS 

(cont inued)  c r e d i t  may be taken f o r  unplanned events t h a t  s a t i s f y  t h e  
Survei  11 ance. 

REFERENCES 1. 

2. 

3. 

4. 

5. 
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DCD T i e r  2, Chapter 15. 

Regulatory Guide 1.93, December 1974. 

I E E E  Standard 450, 1987. 

Regulatory Guide 1.32, February 1977. 

Regulatory Guide 1.129, December 1974. 

I E E E  Standard 485, 1983. 
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S e n s i t i v i t y  t o  ESF Equipment Out o f  Serv ice" ,  Docket 
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B 3.8.5 DC Sources-Shutdown 

BASES 

BACKGROUND A d e s c r i p t i o n  o f  t h e  DC sources i s  p rov ided  i n  t h e  Bases f o r  
LC0 3.8.4, "DC Sources-Operat ing." 

APPLICABLE 
SAFETY ANALYSES 

The i n i t i a l  cond i t i ons  o f  Design Basis  Accident  and 
t r a n s i e n t  analyses i n  DCD T i e r  2, Chapter 6 (Ref. 1) and 
Chapter 15 (Ref. 2), assume t h a t  Engineered Sa fe t y  Feature 
systems a re  OPERABLE. The DC e l e c t r i c a l  power system 
prov ides  DC e l e c t r i c a l  power f o r  ESF systems, ESF suppor t  
systems i n c l u d i n g  t h e  DGs and i t s  suppor t  systems, and 
c o n t r o l  and sw i t ch ing  du r i ng  a l l  MODES o f  opera t ion .  

The OPERABILITY o f  t h e  DC subsystems i s  cons i s ten t  w i t h  t h e  
i n i t i a l  assumptions o f  t h e  acc iden t  analyses and t h e  
requi rements f o r  t h e  supported systems' OPERABILITY. 

The OPERABILITY o f  t h e  minimum DC e l e c t r i c a l  power sources 
d u r i n g  MODES 4 and 5 ensures t h a t :  

a. The f a c i l i t y  can be mainta ined i n  t h e  shutdown o r  
r e f u e l i n g  c o n d i t i o n  f o r  extended per iods ;  

b. S u f f i c i e n t  i ns t rumen ta t i on  and c o n t r o l  c a p a b i l i t y  i s  
a v a i l a b l e  f o r  mon i t o r i ng  and ma in ta in i ng  t h e  u n i t  
s t a tus ;  and 

c .  Adequate DC e l e c t r i c a l  power i s  p rov ided  t o  m i t i g a t e  
events pos tu la ted  d u r i n g  shutdown, such as an 
i nadve r ten t  draindown o f  t h e  vessel o r  a f u e l  hand l i ng  
acc iden t .  

The DC sources s a t i s f y  C r i t e r i o n  3 o f  t h e  NRC P o l i c y  
Statement. 

(cont inued)  
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LC0 The number of DC electrical power subsystems (each 
consisting of a battery, one battery charger, and the 
corresponding control equipment and interconnecting cab1 ing 
within the division) required to be OPERABLE is the number 
necessary to support the electrical power subsystems 
required to be OPERABLE by LC0 3.8.10, "Distribution 
Systems -Operating." This ensures the availability of 
sufficient DC electrical power sources to operate the unit 
in a safe manner and to mitigate the consequences of 
postulated events during shutdown (e.g., fuel hand1 ing 
accidents and inadvertent reactor vessel draindown). 

APPLICABILITY The DC electrical power sources required to be OPERABLE in 
MODES 4 and 5 and during movement of irradiated fuel 
assemblies in the secondary containment provide assurance 
that: 

a. Required features to provide adequate coolant 
inventory makeup are available for the irradiated fuel 
assemblies in the core in case of an inadvertent drain 
down of the reactor vessel; 

b. Required features needed to mitigate a fuel handling 
accident are available; 

c. Required features necessary to mitigate the effects of 
events that can lead to core damage during shutdown 
are available; and 

d. Instrumentation and control capability is available 
for monitoring and maintaining the unit in a cold 
shutdown condition or refueling condition. 

The DC electrical power requirements for MODES 1, 2, and 3 
are covered in LC0 3.8.4. 

ACTIONS A.1. A.2.1, A.2.2. A.2.3. and A.2.4 

Because more than one DC distribution subsystem is required 
to be OPERABLE according to LC0 3.8.10, the DC subsystems 
remaining OPERABLE with one or more DC power sources 
inoperable may be capable of supporting sufficient required 

(continued) 
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ACTIONS A.1, A.2.1. A.2.2. A.2.3. and A.2.4 (cont inued)  

f ea tu res  t o  a1 low c o n t i n u a t i o n  o f  CORE ALTERATIONS, f u e l  
movement, and opera t ions  w i t h  a  p o t e n t i a l  f o r  d r a i n i n g  t h e  
r e a c t o r  vessel .  By a l l o w i n g  t h e  o p t i o n  t o  dec la re  r e q u i r e d  
f ea tu res  inoperab le  w i t h  assoc ia ted  DC power source(s) 
inoperable,  app rop r i a te  r e s t r i c t i o n s  a re  implemented i n  
accordance w i t h  t h e  a f f e c t e d  system LCOs' ACTIONS. I n  many 
ins tances  t h i s  o p t i o n  may i n v o l v e  undes i rab le  a d m i n i s t r a t i v e  
e f f o r t s .  Therefore,  t h e  a1 lowance f o r  s u f f i c i e n t l y  
conserva t i ve  ac t i ons  i s  made (i .e., t o  suspend CORE 
ALTERATIONS, movement o f  i r r a d i a t e d  f u e l  assemblies, and any 
a c t i v i t i e s  t h a t  cou ld  r e s u l t  i n  i nadve r ten t  d r a i n i n g  o f  t h e  
r e a c t o r  vesse l ) .  Note: i f  t h e  o p t i o n  o f  Required A c t i o n  A . l  
i s  chosen, i t  i s  understood t h a t  t h e  ACTIONS a l s o  r e q u i r e  
immediate ly  i n i t i a t i n g  a c t i o n  t o  r e s t o r e  t h e  r e q u i r e d  DC 
e l e c t r i c a l  power subsystems t o  OPERABLE s t a t u s  and t o  
con t inue  t h i s  a c t i o n  u n t i l  r e s t o r a t i o n  i s  accomplished i n  
o rder  t o  p rov ide  t h e  necessary DC e l e c t r i c a l  power t o  t h e  
p l a n t  s a f e t y  systems. 

Suspension o f  these a c t i v i t i e s  s h a l l  n o t  p rec lude  complet ion 
o f  ac t i ons  t o  e s t a b l i s h  a  sa fe  conserva t i ve  c o n d i t i o n .  
These ac t i ons  min imize t h e  p r o b a b i l i t y  o f  t h e  occurrence o f  
pos tu la ted  events. It i s  f u r t h e r  r e q u i r e d  t o  immediate ly  
i n i t i a t e  a c t i o n  t o  r e s t o r e  t h e  r e q u i r e d  DC e l e c t r i c a l  power 
subsystems t o  OPERABLE s t a t u s  and t o  con t inue  t h i s  a c t i o n  
u n t i l  r e s t o r a t i o n  i s  accomplished i n  o rder  t o  p r o v i d e  t h e  
necessary DC e l e c t r i c a l  power t o  t h e  p l a n t  s a f e t y  systems. 

Notw i ths tand ing  performance o f  t h e  above conse rva t i ve  
Required Act ions,  t h e  u n i t  i s  s t i l l  w i t h o u t  s u f f i c i e n t  DC 
power sources t o  operate i n  a  sa fe  manner. Therefore, 
a c t i o n  must be i n i t i a t e d  t o  r e s t o r e  t h e  minimum r e q u i r e d  DC 
power sources and con t inue  u n t i l  t h e  LC0 requi rements a re  
met. 

The Completion Time o f  immediate ly  i s  c o n s i s t e n t  w i t h  t h e  
r e q u i r e d  t imes f o r  ac t i ons  r e q u i r i n g  prompt a t t e n t i o n .  The 
r e s t o r a t i o n  o f  t h e  requ i red  DC e l e c t r i c a l  power subsystems 
should be completed as q u i c k l y  as p o s s i b l e  i n  o r d e r  t o  
min imize t h e  t ime du r i ng  which t h e  p l a n t  s a f e t y  systems may 
be w i t hou t  s u f f i c i e n t  power. 

(cont inued)  
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SURVEILLANCE SR 3 . 8 . 5 . 1  
REQUIREMENTS 

Since more than  one DC e l e c t r i c a l  power subsystem i s  
r equ i red  t o  be OPERABLE, SR 3.8.5.1 r e q u i r e s  performance o f  
a l l  Su rve i l l ances  r e q u i r e d  by SR 3 . 8 . 4 . 1  through SR 3.8.4.8. 
Therefore,  see t h e  corresponding Bases f o r  LC0 3.8.4 f o r  a 
d i scuss ion  o f  each SR. 

REFERENCES 1. DCO T i e r  2,  Chapter 6. 

2. DCD T i e r  2, Chapter 15. 
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B 3.8 ELECTRICAL POWER SYSTEMS 

B 3.8.6 B a t t e r y  C e l l  Parameters 

BASES 

BACKGROUND Th is  LC0 de l i nea tes  t h e  l i m i t s  on e l e c t r o l y t e  temperature, 
l e v e l ,  f l o a t  vo l tage,  and s p e c i f i c  g r a v i t y  f o r  t h e  DC power 
source b a t t e r i e s .  A d i scuss ion  o f  these b a t t e r i e s  and t h e i r  
OPERABILITY requirements i s  p rov ided  i n  t h e  Bases f o r  
LC0 3.8.4, "DC Sources-Operat ing," and LC0 3.8.5, "DC 
Sources-Shutdown." 

APPLICABLE The i n i t i a l  c o n d i t i o n s  o f  Design Bas is  Accident  (DBA) and 
SAFETY ANALYSES t r a n s i e n t  analyses i n  DCD T i e r  2, Chapter 6 (Ref. 1) and 

Chapter 15 (Ref. 2), assume Engineered Sa fe t y  Feature 
systems are  OPERABLE. The DC e l e c t r i c a l  power system 
prov ides  DC e l e c t r i c a l  power f o r  ESF systems, ESF suppor t  
systems i n c l u d i n g  t h e  DGs and i t s  suppor t  systems, and 
c o n t r o l  and sw i t ch ing  d u r i n g  a l l  MODES o f  opera t ion .  

The OPERABILITY o f  t h e  DC subsystems i s  c o n s i s t e n t  w i t h  t h e  
i n i t i a l  assumptions o f  t h e  acc iden t  analyses and i s  based 
upon meeting t h e  design bas i s  o f  t h e  u n i t .  Th i s  i nc l udes  
ma in ta in i ng  DC sources OPERABLE d u r i n g  acc iden t  cond i t i ons ,  
i n  t h e  event o f :  

a. An assumed l o s s  o f  a l l  o f f s i t e  AC power o r  a l l  o n s i t e  
AC power; and 

b. A w o r s t  case s i n g l e  f a i l u r e .  

S ince b a t t e r y  c e l l  parameters suppor t  t h e  ope ra t i on  o f  t h e  
DC power sources, they  s a t i s f y  C r i t e r i o n  3 o f  t h e  NRC P o l i c y  
Statement. 

LC0 B a t t e r y  c e l l  parameters must remain w i t h i n  acceptable l i m i t s  
t o  ensure a v a i l a b i l i t y  o f  t h e  r e q u i r e d  DC power t o  shu t  down 
t h e  r e a c t o r  and ma in ta in  i t  i n  a sa fe  c o n d i t i o n  a f t e r  an 
a n t i c i p a t e d  ope ra t i ona l  occurrence o r  a p o s t u l a t e d  DBA. 
E l e c t r o l y t e  1 i m i t s  a re  conse rva t i ve l y  es tab l i shed,  a l l o w i n g  
con t inued DC e l e c t r i c a l  system f u n c t i o n  even w i t h  l i m i t s  n o t  
met. 

(cont inued)  
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BASES (cont inued)  

APPLICABILITY The b a t t e r y  c e l l  parameters a re  r e q u i r e d  s o l e l y  f o r  t h e  
suppor t  o f  t h e  assoc ia ted  DC e l e c t r i c a l  power subsystem. 
Therefore,  b a t t e r y  e l e c t r o l y t e  i s  o n l y  r e q u i r e d  t o  be w i t h i n  
l i m i t s  when t h e  OC power source i s  r e q u i r e d  t o  be OPERABLE. 
Refer  t o  t h e  A p p l i c a b i l i t y  d i scuss ion  i n  Bases f o r  LC0 3.8.4 
and LC0 3 . 8 . 5 .  

ACTIONS A.1. A.2. and A.3 

Wi th parameters o f  one o r  more c e l l s  i n  one o r  more 
b a t t e r i e s  n o t  w i t h i n  l i m i t s  ( i . .  Category A l i m i t s  n o t  
met, Category B  l i m i t s  n o t  met, o r  Category A  and B l i m i t s  
n o t  met) b u t  w i t h i n  t h e  l i m i t  (Category C l i m i t s  a re  met) 
s p e c i f i e d  i n  Table 3.8.6-1, ope ra t i on  i s  p e r m i t t e d  f o r  a  
l i m i t e d  p e r i o d  s ince  s u f f i c i e n t  c a p a c i t y  e x i s t s  t o  per fo rm 
t h e  in tended func t i on .  

The p i l o t  c e l l  e l e c t r o l y t e  l e v e l  and f l o a t  vo l t age  a r e  
r e q u i r e d  t o  be v e r i f i e d  t o  meet Category C l i m i t s  w i t h i n  
1  hour (Required Ac t i on  A . l ) .  Th is  check p rov ides  a  qu i ck  
i n d i c a t i o n  o f  t h e  s t a t u s  o f  t h e  remainder o f  t h e  b a t t e r y  
c e l l s .  One hour p rov ides  t ime  t o  i n s p e c t  t h e  e l e c t r o l y t e  
l e v e l  and t o  c o n f i r m  t h e  f l o a t  vo l t age  o f  t h e  p i l o t  c e l l .  
One hour i s  considered a  reasonable amount o f  t i m e  t o  
per fo rm t h e  r e q u i r e d  v e r i f i c a t i o n .  

V e r i f i c a t i o n  t h a t  t h e  Category C l i m i t s  a re  met (Required 
A c t i o n  A.2) p rov ides  assurance t h a t ,  d u r i n g  t h e  t ime  needed 
t o  r e s t o r e  t h e  parameters t o  t h e  Category A  and B l i m i t s ,  
t h e  b a t t e r y  i s  s t i l l  capable o f  per fo rming  i t s  in tended 
f u n c t i o n .  A  p e r i o d  o f  24 hours i s  a l lowed t o  complete t h e  
requ i red  v e r i f i c a t i o n  because s p e c i f i c  g r a v i t y  measurements 
must be ob ta ined  f o r  each connected c e l l .  Taking i n t o  
cons ide ra t i on  bo th  t h e  t ime  requ i red  t o  per fo rm t h e  r e q u i r e d  
v e r i f i c a t i o n  and t h e  assurance t h a t  t h e  b a t t e r y  c e l l  
parameters a re  no t  severe ly  degraded, t h i s  t ime  i s  
considered reasonable. 

Continued ope ra t i on  i s  o n l y  pe rm i t t ed  f o r  31 days be fo re  
b a t t e r y  c e l l  parameters must be r e s t o r e d  t o  w i t h i n  
Category A  and B l i m i t s .  Taking i n t o  cons ide ra t i on  t h a t  
w h i l e  b a t t e r y  capac i t y  i s  degraded, s u f f i c i e n t  c a p a c i t y  
e x i s t s  t o  per form t h e  in tended f u n c t i o n  and t o  a l l o w  t ime  t o  
f u l l y  r e s t o r e  t h e  b a t t e r y  c e l l  parameters t o  normal l i m i t s ,  

(cont inued)  
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ACTIONS A.1. A.2, and A.3 (cont inued)  

t h i s  t ime  i s  acceptable f o r  ope ra t i on  p r i o r  t o  d e c l a r i n g  t h e  
DC b a t t e r i e s  inoperable.  

When any b a t t e r y  parameter i s  o u t s i d e  t h e  Category C l i m i t  
f o r  any connected c e l l ,  s u f f i c i e n t  capac i t y  t o  supply  t h e  
maximum expected l oad  requi rement  i s  n o t  assured and t h e  
corresponding DC e l e c t r i c a l  power subsystem must be dec la red  
inoperab le .  A d d i t i o n a l l y ,  o the r  p o t e n t i a l l y  extreme 
cond i t i ons ,  such as n o t  complet ing t h e  Required Ac t i ons  o f  
Cond i t ion  A w i t h i n  t h e  requ i red  Complet ion Time o r  average 
e l e c t r o l y t e  temperature o f  r ep resen ta t i ve  c e l l s  f a l l i n g  
below 1O0C, a l s o  a re  cause f o r  immediately d e c l a r i n g  t h e  
associated DC e l e c t r i c a l  power subsystem inoperab le .  

SURVEILLANCE SR 3.8.6.2 
REQUIREMENTS 

The SR v e r i f i e s  t h a t  Category A b a t t e r y  c e l l  parameters a re  
cons i s ten t  w i t h  IEEE-450 (Ref. 3) ,  which recommends r e g u l a r  
b a t t e r y  inspec t ions  ( a t  l e a s t  one per  month) i n c l u d i n g  
vol tage,  s p e c i f i c  g r a v i t y ,  and e l e c t r o l y t e  temperature o f  
p i l o t  c e l l s .  

The q u a r t e r l y  i nspec t i on  o f  s p e c i f i c  g r a v i t y  and vo l t age  i s  
cons i s ten t  w i t h  IEEE-450 (Ref. 3). I n  add i t i on ,  w i t h i n  
24 hours o f  a b a t t e r y  d ischarge < [ ] V o r  a b a t t e r y  
overcharge > [ ] V, t h e  b a t t e r y  must be demonstrated t o  
meet Category B l i m i t s .  Th i s  i n s p e c t i o n  i s  a l s o  c o n s i s t e n t  
w i t h  IEEE-450 (Ref. 3) ,  which recommends spec ia l  i nspec t i ons  
f o l l o w i n g  a severe d ischarge o r  overcharge, t o  ensure t h a t  
no s i g n i f i c a n t  degradat ion o f  t h e  b a t t e r y  has occur red  as a 
consequence o f  such d ischarge o r  overcharge. 

(cont inued)  
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BASES 

SURVEILLANCE SR 3.8.6.3 
REOUIREMENTS 

(cont inued)  Th i s  S u r v e i l  1 ance v e r i f i c a t i o n  t h a t  t h e  average temperature 
o f  r ep resen ta t i ve  c e l l s  i s  2 10'C i s  cons i s ten t  w i t h  a 
recommendation o f  IEEE-450 (Ref. 3), which s t a t e s  t h a t  t h e  
temperature o f  e l e c t r o l y t e  i n  r e p r e s e n t a t i v e  c e l l s  should be 
determined on a quar te r1  y bas is .  

Lower than  normal temperatures a c t  t o  i n h i b i t  o r  reduce 
b a t t e r y  capac i ty .  Th is  SR ensures t h a t  t h e  ope ra t i ng  
temperatures remain w i t h i n  an acceptable ope ra t i ng  range. 
Th i s  1 i m i t  i s  based on parameters used f o r  b a t t e r y  s i z i n g .  

Table 3.8.6-1 

Th is  t a b l e  de l i nea tes  t h e  l i m i t s  on e l e c t r o l y t e  l e v e l ,  f l o a t  
vo l tage,  and s p e c i f i c  g r a v i t y  f o r  t h r e e  d i f f e r e n t  
ca tegor ies .  The meaning o f  each category i s  d iscussed 
be1 ow. 

Category A de f i nes  t h e  normal parameter l i m i t  f o r  each 
designated p i l o t  c e l l  i n  each b a t t e r y .  The c e l l s  se lec ted  
as p i l o t  c e l l s  a re  those whose temperature, vo l tage ,  and 
e l e c t r o l y t e  s p e c i f i c  g r a v i t y  approximate t h e  s t a t e  o f  charge 
o f  t h e  e n t i r e  b a t t e r y .  

The Category A l i m i t s  s p e c i f i e d  f o r  e l e c t r o l y t e  l e v e l  a re  
based on guidance i n  IEEE-450 (Ref. 3) ,  w i t h  t h e  e x t r a  
6 mm al lowance above t h e  h igh  water l e v e l  i n d i c a t i o n  f o r  
ope ra t i ng  margin t o  account f o r  temperatures and charge 
e f f e c t s .  I n  a d d i t i o n  t o  t h i s  allowance, f o o t n o t e  a t o  
Table 3.8.6-1 permi ts  t h e  e l e c t r o l y t e  l e v e l  t o  be above t h e  
s p e c i f i e d  maximum l e v e l  d u r i n g  e q u a l i z i n g  charge, p rov ided  
i t  i s  n o t  over f low ing .  These l i m i t s  ensure t h a t  t h e  p l a t e s  
suf fer  no phys ica l  damage, and t h a t  adequate e l e c t r o n  
t r a n s f e r  c a p a b i l i t y  i s  mainta ined i n  t h e  event o f  t r a n s i e n t  
cond i t i ons .  IEEE-450 (Ref. 3) recommends t h a t  e l e c t r o l y t e  
l e v e l  readings should be made o n l y  a f t e r  t h e  b a t t e r y  has 
been a t  f l o a t  charge f o r  a t  l e a s t  72 hours. 

The Category A l i m i t  s p e c i f i e d  f o r  f l o a t  vo l t age  i s  > 2.13 V 
per  c e l l .  Th is  va lue i s  based on t h e  recommendation o f  
IEEE-450 (Ref. 3), which s ta tes  t h a t  prolonged ope ra t i on  o f  
c e l l s  below 2.13 V can reduce t h e  1 i f e  expectancy o f  c e l l s .  

(cont inued)  
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B 3.8.6 

BASES 

SURVEILLANCE Table 3.8.6-1 (cont inued)  
REQUIREMENTS 

The Category A 1 i m i  t s p e c i f i e d  f o r  s p e c i f i c  g r a v i t y  f o r  each 
p i l o t  c e l l  i s  > [ ] (0.015 below t h e  manufacturer 's  f u l l y  
charged nominal s p e c i f i c  g r a v i t y  o r  a b a t t e r y  charg ing  
c u r r e n t  t h a t  had s t a b i l i z e d  a t  a low va lue) .  Th i s  va lue  i s  
c h a r a c t e r i s t i c  o f  a charged c e l l  w i t h  adequate capac i ty .  
According t o  IEEE-450 (Ref. 3),  t h e  s p e c i f i c  g r a v i t y  
readings a re  based on a temperature o f  25'C. 

The s p e c i f i c  g r a v i t y  readings a re  co r rec ted  f o r  a c t u a l  
e l e c t r o l y t e  temperature and l e v e l .  For  each 1.67.C above 
25*C, 1 p o i n t  (0.001) i s  added t o  t h e  reading;  1 p o i n t  i s  
sub t rac ted  f o r  each 1.67.C below 25'C. The s p e c i f i c  g r a v i t y  
o f  t h e  e l e c t r o l y t e  i n  a c e l l  increases w i t h  a l o s s  o f  water  
due t o  e l e c t r o l y s i s  o r  evaporat ion.  Level  c o r r e c t i o n  w i l l  
be i n  accordance w i t h  manufacturer 's  recommendations. 
Footnote b i n  Table 3.8.6-1 r e q u i r e s  t h e  above mentioned 
c o r r e c t i o n  f o r  e l e c t r o l y t e  l e v e l  and temperature. 

Because o f  s p e c i f i c  g r a v i t y  g rad ien t s  t h a t  a re  produced 
w i t h i n  c e l l s  d u r i n g  t h e  recharg ing  process, de lays  o f  
severa l  days may occur  w h i l e  w a i t i n g  f o r  t h e  s p e c i f i c  
g r a v i t y  t o  s t a b i l i z e .  A s t a b i l i z e d  charger  c u r r e n t  i s  an 
acceptable a l t e r n a t i v e  t o  s p e c i f i c  g r a v i t y  measurement f o r  
de te rmin ing  t h e  s t a t e  o f  charge o f  t h e  b a t t e r y .  Th i s  
phenomenon i s  d iscussed i n  IEEE-450 (Ref. 3 ) .  Footnote c t o  
Table 3.8.6-1 a l lows t h e  f l o a t  charge c u r r e n t  t o  be used as 
an a l t e r n a t e  t o  s p e c i f i c  g r a v i t y  f o r  up t o  [ ] days 
f o l l o w i n g  a b a t t e r y  recharge. 

Category B de f i nes  t h e  normal parameter l i m i t s  f o r  each 
connected c e l l .  The te rm "connected c e l l "  excludes any 
b a t t e r y  c e l l  t h a t  may be jumpered ou t .  

The Category B l i m i t s  s p e c i f i e d  f o r  e l e c t r o l y t e  l e v e l  and 
f l o a t  vo l t age  are  t h e  same as those s p e c i f i e d  f o r  Category A 
and have been d iscussed above. The Category B l i m i t  
s p e c i f i e d  f o r  s p e c i f i c  g r a v i t y  f o r  each connected c e l l  i s  
2 [ ] (0.020 below t h e  manufacturer 's  f u l l y  charged, 
nominal s p e c i f i c  g r a v i t y )  w i t h  t h e  average o f  a l l  connected 
c e l l s  > [ ] (0.010 below t h e  manufacturer 's  f u l l y  
charged, nominal s p e c i f i c  g r a v i t y ) .  These a r e  based on 
manufacturer 's  recommendations. The minimum s p e c i f i c  
g r a v i t y  va lue  r e q u i r e d  f o r  each c e l l  ensures t h a t  t h e  
e f f e c t s  o f  a h i g h l y  charged o r  newly i n s t a l l e d  c e l l  do n o t  

(cont inued)  
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BASES 

SURVEILLANCE Table 3 .8 .6 -1  (cont inued)  
REQUIREMENTS 

mask o v e r a l l  degradat ion o f  t h e  b a t t e r y .  Footnote b t o  
Table 3.8.6-1 requ i res  c o r r e c t i o n  o f  s p e c i f i c  g r a v i t y  f o r  
e l e c t r o l y t e  temperature and l e v e l .  

Category C de f i nes  t h e  l i m i t s  f o r  each connected c e l l .  
These values, a l though reduced, p rov ide  assurance t h a t  
s u f f i c i e n t  capac i t y  e x i s t s  t o  per form t h e  in tended f u n c t i o n  
and ma in ta in  a margin o f  sa fe t y .  When any b a t t e r y  parameter 
i s  ou t s i de  t h e  Category C l i m i t ,  t h e  assurance o f  s u f f i c i e n t  
capac i t y  descr ibed above no longer  e x i s t s ,  and t h e  b a t t e r y  
must be dec la red  inoperable.  

The Category C l i m i t  s p e c i f i e d  f o r  e l e c t r o l y t e  l e v e l  (above 
t h e  t op  o f  t h e  p l a t e s  and n o t  ove r f l ow ing )  ensure t h a t  t h e  
p l a t e s  s u f f e r  no phys ica l  damage and ma in ta in  adequate 
e l e c t r o n  t r a n s f e r  c a p a b i l i t y .  The Category C l i m i t  f o r  
f l o a t  vo l t age  i s  based on IEEE-450 (Ref. 3 ) ,  which s t a t e s  
t h a t  a c e l l  vo l t age  o f  2.07 V o r  below, under f l o a t  
cond i t i ons  and n o t  caused by e leva ted  temperature o f  t h e  
c e l l ,  i n d i c a t e s  i n t e r n a l  c e l l  problems and may r e q u i r e  c e l l  
rep1 acement . 
The Category C l i m i t  f o r  average s p e c i f i c  g r a v i t y  ( 2  [ I ) ,  
i s  based on manufacturer 's  recommendations (0.020 below t h e  
manufacturer 's recommended f u l l  y charged, nominal s p e c i f i c  
g r a v i t y ) .  I n  a d d i t i o n  t o  t h a t  l i m i t ,  i t  i s  r e q u i r e d  t h a t  
t h e  s p e c i f i c  g r a v i t y  f o r  each connected c e l l  must be no l e s s  
than 0.020 below t h e  average o f  a l l  connected c e l l s .  Th i s  
l i m i t  ensures t h a t  t h e  e f f e c t  o f  a h i g h l y  charged o r  new 
c e l l  does n o t  mask o v e r a l l  degradat ion o f  t h e  b a t t e r y .  The 
foo tno tes  t o  Table 3.8.6-1 t h a t  apply  t o  s p e c i f i c  g r a v i t y  
a re  app l i cab le  t o  Category A, B, and C s p e c i f i c  g r a v i t y .  

REFERENCES 1. DCD T i e r  2, Chapter 6. 

2. DCD T i e r  2, Chapter 15. 

3. I E E E  Standard 450, 1987. 
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I n v e r t e r s - O p e r a t i n g  
B  3.8.7 

B  3.8 ELECTRICAL POWER SYSTEMS 

8  3.8.7 I n v e r t e r s - O p e r a t i n g  

BASES 

BACKGROUND The i n v e r t e r s  a re  t h e  p r e f e r r e d  source o f  power t o  t h e  f o u r  
AC v i t a l  buses. The i n v e r t e r  f o r  each d i v i s i o n  i s  normal ly  
supp l ied  power f rom t h e  d i v i s i o n a l  480 V AC motor c o n t r o l  
cen te r  (MCC) v i a  an AC t o  DC r e c t i f i e r .  Because t h e r e  a r e  
o n l y  t h r e e  d i v i s i o n s  o f  480 V AC d i v i s i o n a l  power, t h e  
D i v i s i o n  I V  i n v e r t e r  i s  powered by t h e  D i v i s i o n  I 1  480 V AC 
MCC v i a  an AC t o  DC r e c t i f i e r .  Each o f  t h e  f o u r  d i v i s i o n s  
has access t o  i t s  own Class 1E 125 V b a t t e r y  t h a t  p rov ides  a  
backup source o f  125 V DC power through a  t r a n s f e r  swi tch.  
The t r a n s f e r  sw i t ch  au toma t i ca l l y  swi tches power f rom t h e  AC 
t o  DC r e c t i f i e d  normal power supply t o  t h e  125 V DC backup 
power supply  when AC power f a i l u r e  i s  sensed (Ref.  1 ) .  The 
i n v e r t e r  conver ts  DC e l e c t r i c a l  power t o  AC e l e c t r i c a l  
power. The t r a n s f e r  sw i tch  and i n v e r t e r  thus  p rov ide  an 
u n i n t e r r u p t i b l e  AC power supply  f o r  Class 1E loads.  

APPLICABLE 
SAFETY ANALYSES 

The i n i t i a l  cond i t i ons  o f  Design Basis  Accident  (DBA) 
and t r a n s i e n t  analyses i n  DCD T i e r  2, Chapter 6 (Ref.  2) and 
Chapter 15 (Ref.  3), assume Engineered Sa fe t y  Feature 
systems are  OPERABLE. The i n v e r t e r s  a re  designed t o  p rov ide  
t h e  r e q u i r e d  capac i ty ,  c a p a b i l i t y ,  redundancy, and 
r e l i a b i l i t y  t o  ensure t h e  a v a i l a b i l i t y  o f  necessary power t o  
Class 1E CVCF loads  so t h a t  t h e  f u e l ,  Reactor Coolant  
System, and containment design l i m i t s  a re  n o t  exceeded. 
These l i m i t s  are discussed i n  more d e t a i l  i n  t h e  Bases f o r  
Sec t ion  3.2, Power D i s t r i b u t i o n  L i m i t s ;  Sec t ion  3.4, Reactor 
Cool an t  System (RCS) ; and Sec t ion  3.6, Containment Systems. 

The OPERABILITY o f  t h e  i n v e r t e r s  i s  cons i s ten t  w i t h  t h e  
i n i t i a l  assumptions o f  t h e  acc iden t  analyses and i s  based on 
meeting t h e  design bas i s  o f  t h e  u n i t .  Th i s  i nc l udes  

(cont inued)  
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BASES 

APPLICABLE ma in ta in i ng  e l e c t r i c a l  power sources OPERABLE d u r i n g  
SAFETY ANALYSIS acc iden t  c o n d i t i o n s  i n  t h e  event  o f :  

(cont inued)  
a. An assumed l o s s  o f  a l l  o f f s i t e  AC o r  a l l  o n s i t e  AC 

e l e c t r i c a l  power; and 

b. A  worst  case s i n g l e  f a i l u r e .  

I n v e r t e r s  a re  a  p a r t  o f  t h e  d i s t r i b u t i o n  system and, as 
such, s a t i s f y  C r i t e r i o n  3 o f  t h e  NRC P o l i c y  Statement. 

LC0 The i n v e r t e r s  ensure t h e  a v a i l a b i l i t y  o f  AC e l e c t r i c a l  power 
f o r  t h e  Class 1E CVCF loads  r e q u i r e d  t o  shut  down t h e  
r e a c t o r  and ma in ta in  i t  i n  a  sa fe  c o n d i t i o n  a f t e r  an 
a n t i c i p a t e d  ope ra t i ona l  occurrence (AOO) o r  a  p o s t u l a t e d  
DBA. 

Ma in ta i n i ng  t h e  r e q u i r e d  i n v e r t e r s  OPERABLE ensures t h a t  t h e  
redundancy incorpora ted  i n t o  t h e  design o f  t h e  RPS, MSIV 
l o g i c  and c o n t r o l s ,  NMS, and PRM, i s  mainta ined.  Each o f  
t h e  f o u r  i n v e r t e r s  has a  125 V b a t t e r y  backup power source 
t o  ensure an u n i n t e r r u p t i b l e  supply o f  AC e l e c t r i c a l  power 
t o  t h e  AC v i t a l  buses even i f  t h e  6.9 kV and 480 V s a f e t y  
buses a re  de-energized. 

OPERABLE i n v e r t e r s  r e q u i r e  t h a t  t h e  AC v i t a l  bus be powered 
by t h e  i n v e r t e r  v i a  an i n v e r t e d  DC vo l tage .  Th i s  assumes 
c o r r e c t  DC vo l tages  a re  app l i ed  f rom t h e  AC t o  DC r e c t i f i e d  
and 125 V DC power supp l ies ,  a  c o r r e c t  AC vo l t age  i s  a t  t h e  
output ,  and these vo l tages  a re  w i t h i n  t h e  design vo l t age  and 
frequency to le rances .  I f  t h e  v i t a l  AC bus i s  powered f rom 
t h e  AC power supply th rough t h e  480 V/120 V bypass 
t rans fo rmer ,  o r  power i s  a v a i l a b l e  t o  t h e  i n v e r t e r  f rom o n l y  
i t s  AC source, then  t h e  i n v e r t e r  i s  considered inoperable.  

(cont inued)  
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BASES 

APPLICABILITY The i n v e r t e r s  a re  r e q u i r e d  t o  be OPERABLE i n  MODES 1, 2, 
and 3  t o  ensure t h a t :  

a. Acceptable f u e l  des ign l i m i t s  and r e a c t o r  coo lan t  
pressure boundary l i m i t s  a re  n o t  exceeded as a  r e s u l t  
o f  AOOs o r  abnormal t r a n s i e n t s ;  and 

b. Adequate core  c o o l i n g  i s  prov ided,  and containment 
OPERABILITY and o t h e r  v i t a l  f u n c t i o n s  a r e  ma in ta ined  
i n  t h e  event o f  a  pos tu la ted  DBA. 

I n v e r t e r  requi rements f o r  MODES 4  and 5 a r e  covered i n  t h e  
Bases f o r  LC0 3.8.8, " I n v e r t e r s  -Shutdown." 

ACTIONS A. l  and A.2 

Even w i t h  a  r e q u i r e d  i n v e r t e r  inoperable,  t h e  corresponding 
AC v i t a l  bus may n o t  be inoperable.  Th is  would be t h e  case 
i f  t h e  AC v i t a l  bus i s  energ ized v i a  i t s  Class 1E 
480 V/120 V bypass t rans fo rmer .  I f  t h e  i n o p e r a b i l i t y  o f  an 
i n v e r t e r  were t o  make an AC v i t a l  bus inoperable,  t h e  
c o n d i t i o n  p resent  would be more severe and would need t o  
r e f e r  t o  another LC0 f o r  app rop r i a te  a c t i o n .  Therefore, t h e  
Required Ac t ions  o f  Cond i t ions  A  are  mod i f i ed  by a  Note 
s t a t i n g  t h a t  ACTIONS f o r  LC0 3.8.9 must be en te red  
immediate ly  i n  t h e  event an AC v i t a l  bus i s  de-energized; 
i .e . ,  inoperab le .  Th is  ensures t h e  v i t a l  bus i s  r e t u r n e d  t o  
OPERABLE s t a t u s  w i t h i n  72 hours ( o r  app rop r i a te  o t h e r  
ACTIONS are  f o l l owed  i f  an i n v e r t e r  and AC v i t a l  bus a re  
inoperab le )  . 
Required Ac t i on  A. l  a l lows 7  days t o  f i x  t h e  i nope rab le  
i n v e r t e r  and r e t u r n  i t  t o  se rv i ce .  The 7-day l i m i t  i s  based 
upon a  cons ide ra t i on  o f  t h e  loads  a  p a r t i c u l a r  i n v e r t e r  
serves and t h e  Completion Times a l lowed i n  supported system 
LCOs. When t h e  AC v i t a l  bus i s  powered f rom t h e  AC power 
supply  through i t s  480 V/120 V bypass t rans fo rmer ,  i t  i s  
r e l y i n g  upon i n t e r r u p t i b l e  AC e l e c t r i c a l  power sources 
( o f f s i t e  and o n s i t e ) .  The u n i n t e r r u p t i b l e ,  b a t t e r y  backed, 
i n v e r t e r  source t o  t h e  AC v i t a l  buses i s  t h e  p r e f e r r e d  
source f o r  powering i ns t rumen ta t i on  devices.  A c t i o n  A.2 i s  
s p e c i f i e d  so t h a t  app rop r i a te  r e s t r i c t i o n s  a r e  implemented 
i n  accordance w i t h  t h e  a f f e c t e d  r e q u i r e d  f ea tu re (s )  o f  t h e  
LCOs' ACTIONS. 

(cont inued)  
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BASES 

ACTIONS B . l  and B.? 
(cont inued)  

Even w i t h  two i n v e r t e r s  inoperable,  t h e  corresponding AC 
v i t a l  buses may n o t  be inoperab le .  Th i s  would be t h e  case 
i f  t h e  AC v i t a l  buses are energ ized v i a  t h e i r  Class 1E 
480 V/120 V bypass t rans fo rmers .  I f  t h e  i n o p e r a b i l i t y  o f  an 
i n v e r t e r  were t o  make an AC v i t a l  bus inoperable,  t h e  
c o n d i t i o n  p resent  would be more severe and would need t o  
r e f e r  t o  another  LC0 f o r  app rop r i a te  ac t i on .  Therefore, t h e  
Required Ac t ions  o f  Cond i t i on  B are  mod i f i ed  by a Note 
s t a t i n g  t h a t  ACTIONS f o r  LC0 3.8.9 must be en te red  
immediate ly  i n  t h e  event an AC v i t a l  bus i s  de-energized; 
i . e . ,  inoperable.  Th i s  ensures t h e  v i t a l  bus i s  r e tu rned  t o  
OPERABLE s t a t u s  w i t h i n  72 hours ( o r  app rop r i a te  o t h e r  
ACTIONS are  f o l l owed  i f  t h e  i n v e r t e r s  and AC v i t a l  buses a r e  
inoperab le )  . 
I n  Cond i t i on  B, t h e  D i v i s i o n  I V  i n v e r t e r  and one o t h e r  
i n v e r t e r  a re  inoperable.  Because t h i s  c o n d i t i o n  i s  more 
severe than  t h a t  o f  Cond i t i on  A, o n l y  2 hours a r e  a1 lowed t o  
r e s t o r e  one o f  t h e  inoperab le  i n v e r t e r s  t o  OPERABLE s ta tus .  
Th i s  2 hour Completion Time r e f l e c t s  a reasonable t ime  t o  
assess u n i t  s t a t u s  as a f u n c t i o n  o f  t h e  two i nope rab le  
i n v e r t e r s  and, i f  one o f  t h e  i n v e r t e r s  i s  n o t  r e s t o r e d  t o  
OPERABLE s ta tus ,  t o  prepare t o  e f f e c t  an o r d e r l y  and sa fe  
u n i t  shutdown. 

C . l  and C.? 

I f  t h e  inoperab le  devices o r  components cannot be r e s t o r e d  
t o  OPERABLE s t a t u s  w i t h i n  t h e  assoc ia ted  Complet ion Time, 
t h e  p l a n t  must be brought  t o  a MODE i n  which t h e  LC0 does 
n o t  apply .  To achieve t h i s  s ta tus ,  t h e  p l a n t  must be 
brought  t o  a t  l e a s t  MODE 3 w i t h i n  12 hours and t o  MODE 4 
w i t h i n  36 hours. The a l lowed Complet ion Times are  
reasonable, based on ope ra t i ng  experience, t o  reach  t h e  
requ i red  p l a n t  cond i t i ons  f rom f u l l  power c o n d i t i o n s  i n  an 
o r d e r l y  manner and w i t hou t  cha l l eng ing  p l a n t  systems. 

(cont inued)  
- -- 
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I n v e r t e r s - O p e r a t i n g  
B 3.8.7 

BASES 

SURVEILLANCE SR 3.8.7.1 
REOUIREMENTS - y - - -  

Th is  Su rve i l l ance  v e r i f i e s  t h a t  t h e  i n v e r t e r s  a re  
f u n c t i o n i n g  p r o p e r l y  w i t h  a l l  r equ i red  c i r c u i t  breakers 
c losed and AC v i t a l  buses energ ized f rom t h e  i n v e r t e r .  The 
v e r i f i c a t i o n  o f  p roper  vo l t age  and frequency ou tpu t  ensures 
t h a t  t h e  requ i red  power i s  r e a d i l y  a v a i l a b l e  f o r  t h e  
i ns t rumen ta t i on  connected t o  t h e  AC v i t a l  buses. The 7  dav 
Frequency takes i n t o  account t h e  redundant c a p a b i l i t y  o f  t h e  
i n v e r t e r s  and o t h e r  i n d i c a t i o n s  a v a i l a b l e  i n  t h e  c o n t r o l  
room t h a t  a l e r t  t h e  opera to r  t o  i n v e r t e r  ma l func t ions .  

REFERENCES 1. DCDTier  2, Chapter 8. 

2 .  DCD T i e r  2, Chapter 6. 

3 .  DCD T i e r  2, Chapter 15. 
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I n v e r t e r s  -Shutdown 
B 3.8.8 

8  3.8 ELECTRICAL POWER SYSTEMS 

8  3.8.8 Inver te rs -Shutdown 

BASES 

BACKGROUND A d e s c r i p t i o n  o f  t h e  i n v e r t e r s  i s  p rov ided  i n  t h e  Bases f o r  
LC0 3.8.7, " I n v e r t e r s  -Operat ing."  

APPLICABLE 
SAFETY ANALYSES 

The i n i t i a l  cond i t i ons  o f  Design Bas is  Accident  (DBA) and 
t r a n s i e n t  acc iden t  analyses i n  DCD T i e r  2, Chapter 6 
(Ref. 1) and Chapter 15 (Ref.  2 ) ,  assume Engineered Safe ty  
Feature systems are  OPERABLE. The i n v e r t e r s  a re  designed t o  
p rov ide  t h e  r e q u i r e d  capac i ty ,  c a p a b i l i t y ,  redundancy, and 
r e l i a b i l i t y  t o  ensure t h e  a v a i l a b i l i t y  o f  necessary power t o  
t h e  Reactor P r o t e c t i o n  System (RPS) and Emergency Core 
Cool i n g  Systems (ECCS) i ns t rumen ta t i on  and c o n t r o l s  so t h a t  
t h e  f u e l ,  Reactor Coolant System, and containment design 
l i m i t s  are n o t  exceeded. 

The OPERABILITY o f  t h e  i n v e r t e r s  i s  cons i s ten t  w i t h  t h e  
i n i t i a l  assumptions o f  t h e  acc iden t  analyses and t h e  
requirements f o r  t h e  supported systems' OPERABILITY. 

The OPERABILITY o f  t h e  minimum i n v e r t e r s  t o  each AC v i t a l  
bus d u r i n g  MODES 4 and 5 ensures t h a t :  

a. The f a c i l i t y  can be mainta ined i n  t h e  shutdown o r  
r e f u e l i n g  c o n d i t i o n  f o r  extended per iods ;  

b. S u f f i c i e n t  i ns t rumen ta t i on  and c o n t r o l  c a p a b i l i t y  a re  
a v a i l a b l e  f o r  mon i t o r i ng  and ma in ta in i ng  t h e  u n i t  
s t a tus ;  and 

c.  Adequate power i s  a v a i l a b l e  t o  m i t i g a t e  events 
pos tu la ted  du r i ng  shutdown, such as an i nadve r ten t  
draindown o f  t h e  vessel o r  a  f u e l  hand l i ng  acc iden t .  

The i n v e r t e r s  were p r e v i o u s l y  i d e n t i f i e d  as p a r t  o f  t h e  
D i s t r i b u t i o n  System and, as such, s a t i s f y  C r i t e r i o n  3  o f  t h e  
NRC Pol i c y  Statement. 

(cont inued)  
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I n v e r t e r s  - Shutdown 
B 3.8.8 

BASES (cont inued)  

LC0 The i n v e r t e r s  ensure t h e  a v a i l a b i l i t y  o f  AC e l e c t r i c a l  power 
f o r  t h e  RPS and ECCS ins t rumen ta t i on  and c o n t r o l s  r e q u i r e d  
t o  shut  down t h e  r e a c t o r  and ma in ta in  i t  i n  a  sa fe  c o n d i t i o n  
a f t e r  an a n t i c i p a t e d  ope ra t i ona l  occurrence o r  p o s t u l a t e d  
DBA. 

Ma in ta i n i ng  t h e  requ i red  i n v e r t e r ( s )  OPERABLE ensures t h e  
a v a i l a b i l i t y  o f  s u f f i c i e n t  i n v e r t e r  power sources t o  operate 
t h e  p l a n t  i n  a  sa fe  manner and t o  m i t i g a t e  t h e  consequences 
o f  pos tu la ted  events d u r i n g  shutdown (e.g., f u e l  hand1 i n g  
acc iden ts  and i nadve r ten t  r e a c t o r  vessel  d r a i n  down). Each 
i n v e r t e r  has a  125 V b a t t e r y  backup power source t o  ensure 
an u n i n t e r r u p t i b l e  supply  o f  AC e l e c t r i c a l  power t o  t h e  AC 
v i t a l  buses even i f  t h e  6.9 kV s a f e t y  buses a re  
de-energized. 

OPERABLE i n v e r t e r s  r e q u i r e  t h e  AC v i t a l  bus be powered by 
t h e  i n v e r t e r  through i n v e r t e d  DC vo l t age .  Th i s  assumes 
c o r r e c t  OC vo l tages  a re  app l i ed  f rom t h e  AC t o  DC r e c t i f i e d  
and 125 V OC power supp l ies ,  a  c o r r e c t  AC v o l t a g e  i s  a t  t h e  
output ,  and these vo l tages  a re  w i t h i n  t h e  des ign  vo l t age  and 
frequency to le rances .  I f  t h e  v i t a l  AC bus i s  powered f rom 
t h e  AC power supply through t h e  480 V/120 V bypass 
t rans fo rmer  o r  power i s  a v a i l a b l e  t o  t h e  i n v e r t e r  f rom o n l y  
i t s  AC source, then  t h e  i n v e r t e r  i s  considered inoperable.  

APPLICABILITY The i n v e r t e r s  r e q u i r e d  t o  be OPERABLE i n  MODES 4 and 5 and 
a l s o  any t ime d u r i n g  movement o f  i r r a d i a t e d  f u e l  assemblies 
i n  t h e  secondary containment p rov ide  assurance t h a t  : 

a. Systems t o  p rov ide  adequate coo lan t  i n v e n t o r y  makeup 
are  a v a i l a b l e  f o r  t h e  i r r a d i a t e d  f u e l  i n  t h e  core  i n  
case o f  an i nadve r ten t  d r a i n  down o f  t h e  r e a c t o r  
vessel ; 

b. Systems needed t o  m i t i g a t e  a  f u e l  hand l i ng  acc iden t  
a re  a v a i l a b l e ;  

c. Systems necessary t o  m i t i g a t e  t h e  e f f e c t s  o f  events 
t h a t  can l e a d  t o  core  damage d u r i n g  shutdown a r e  
ava i l ab le ;  and 

(cont inued)  
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I n v e r t e r s  -Shutdown 
B 3.8.8 

BASES (cont inued)  

APPLICABILITY d. Ins t rumenta t ion  and c o n t r o l  c a p a b i l i t y  i s  a v a i l a b l e  
(cont inued)  f o r  mon i t o r i ng  and ma in ta in i ng  t h e  u n i t  i n  a c o l d  

shutdown c o n d i t i o n  o r  r e f u e l i n g  cond i t i on .  

I n v e r t e r  requirements f o r  MODES 1, 2, and 3 a re  covered i n  
LC0 3.8.7. 

ACTIONS A.1. A.2.1, A.2.2. A.2.3. and A.2.4 

I f  two d i v i s i o n s  a re  r e q u i r e d  by LC0 3.8.10, " D i s t r i b u t i o n  
Systems - Shutdown," t h e  remain ing OPERABLE i n v e r t e r s  may be 
capable o f  suppor t ing  s u f f i c i e n t  r e q u i r e d  f ea tu re (s )  t o  
a l l o w  c o n t i n u a t i o n  o f  CORE ALTERATIONS, f u e l  movement, and 
opera t ions  w i t h  a p o t e n t i a l  f o r  d r a i n i n g  t h e  r e a c t o r  vesse l .  
By the  al lowance o f  t h e  o p t i o n  t o  dec la re  r e q u i r e d  
f ea tu re (s )  inoperab le  w i t h  t h e  associated i n v e r t e r ( s )  
inoperable,  app rop r i a te  r e s t r i c t i o n s  a re  implemented i n  
accordance w i t h  t h e  a f f e c t e d  requ i red  f ea tu re (s )  o f  t h e  
LCOs' ACTIONS. I n  many instances,  t h i s  o p t i o n  may i n v o l v e  
undesi red a d m i n i s t r a t i v e  e f f o r t s .  Therefore,  t h e  al lowance 
f o r  s u f f i c i e n t l y  conserva t i ve  ac t i ons  i s  made ( i  .e., t o  
suspend CORE ALTERATIONS, movement o f  i r r a d i a t e d  f u e l  
assembl i e s  i n  t h e  secondary containment, and any a c t i v i t i e s  
t h a t  cou ld  r e s u l t  i n  i nadve r ten t  d r a i n i n g  o f  t h e  r e a c t o r  
vessel ) . 
Suspension o f  these a c t i v i t i e s  s h a l l  n o t  p rec lude  complet ion 
o f  a c t i o n s  t o  e s t a b l i s h  a sa fe  conserva t i ve  c o n d i t i o n .  
These ac t i ons  min imize t h e  p r o b a b i l i t y  o f  t h e  occurrence o f  
pos tu la ted  events. It i s  f u r t h e r  r e q u i r e d  t o  immediate ly  
i n i t i a t e  a c t i o n  t o  r e s t o r e  t h e  r e q u i r e d  i n v e r t e r s  and t o  
con t inue  t h i s  a c t i o n  u n t i l  r e s t o r a t i o n  i s  accompl i shed i n  
o rder  t o  p rov ide  t h e  necessary i n v e r t e r  power t o  t h e  p l a n t  
sa fe t y  systems. 

Notw i ths tand ing  performance o f  t h e  above conserva t i ve  
Required Act ions,  t h e  u n i t  i s  s t i l l  w i t h o u t  s u f f i c i e n t  AC 
v i t a l  power sources t o  operate i n  a sa fe  manner. Therefore, 
a c t i o n  must be i n i t i a t e d  t o  r e s t o r e  t h e  minimum r e q u i r e d  AC 
v i t a l  power sources and con t inue  u n t i l  t h e  LC0 requi rements 
a re  res to red .  

The Completion Time o f  immediately i s  cons i s ten t  w i t h  t h e  
r e q u i r e d  t imes f o r  ac t i ons  r e q u i r i n g  prompt a t t e n t i o n .  The 

(cont inued)  
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I n v e r t e r s  -Shutdown 
B  3.8.8 

BASES 

ACTIONS A.1. A.2.1, A.2.2. A.2.3. and A.2.4 (cont inued)  

r e s t o r a t i o n  o f  t h e  r e q u i r e d  i n v e r t e r s  should be completed as 
q u i c k l y  as poss ib l e  i n  o rde r  t o  min imize t h e  t ime  t h e  p l a n t  
s a f e t y  systems may be w i t hou t  power o r  powered f rom a  t h e  AC 
power supply  through i t s  480 V/120 V  bypass t rans fo rmer .  

SURVEILLANCE SR 3.8.8.1 
REQUIREMENTS 

Th i s  Su rve i l l ance  v e r i f i e s  t h a t  t h e  i n v e r t e r s  a re  
f u n c t i o n i n g  p r o p e r l y  w i t h  a1 1  r e q u i r e d  c i r c u i t  breakers 
c losed and AC v i t a l  buses energ ized f rom t h e  i n v e r t e r .  The 
v e r i f i c a t i o n  o f  p roper  vo l t age  and frequency ou tpu t  ensures 
t h a t  t h e  requ i red  power i s  r e a d i l y  a v a i l a b l e  f o r  t h e  
i ns t rumen ta t i on  and c o n t r o l  equipment connected t o  t h e  AC 
v i t a l  buses. The 7 day Frequency takes i n t o  account t h e  
redundant c a p a b i l i t y  o f  t h e  i n v e r t e r s  and o t h e r  i n d i c a t i o n s  
a v a i l a b l e  i n  t h e  c o n t r o l  room t h a t  a l e r t  t h e  ope ra to r  t o  
i n v e r t e r  ma l func t ions .  

REFERENCES 1. DCD T i e r  2, Chapter 6. 

2. DCD T i e r  2, Chapter 15. 
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D i s t r i b u t i o n  Systems-Operat ing 
B  3.8.9 

B  3.8 ELECTRICAL POWER SYSTEMS 

B 3.8.9 D i s t r i b u t i o n  Systems-Operat ing 

BASES 

BACKGROUND The o n s i t e  Class 1E AC and DC e l e c t r i c a l  power d i s t r i b u t i o n  
system i s  d i v i d e d  by d i v i s i o n  i n t o  t h r e e  independent AC and 
f o u r  independent DC and AC v i t a l  bus e l e c t r i c a l  power 
d i s t r i b u t i o n  subsystems. 

The pr imary  AC d i s t r i b u t i o n  system c o n s i s t s  o f  each 6.9 kV 
Engineered Safe ty  Feature (ESF) bus t h a t  has two separate 
and independent o f f s i t e  sources o f  power, as w e l l  as a  
ded ica ted  o n s i t e  d i e s e l  genera to r  (DG) source. Each 6.9 kV 
ESF bus i s  normal ly  connected t o  a  p r e f e r r e d  source. I f  a l l  
o f f s i t e  sources a re  unava i lab le ,  t h e  o n s i t e  emergency DGs 
supply  power t o  t h e  6.9 kV ESF buses. Cont ro l  power f o r  t h e  
6.9 kV breakers i s  supp l ied  f rom t h e  Class 1E b a t t e r i e s .  
A d d i t i o n a l  d e s c r i p t i o n  o f  t h i s  system may be found i n  t h e  
Bases f o r  LC0 3.8.1, "AC Sources-Operat ing," and t h e  Bases 
f o r  LC0 3.8.4, "DC Sources-Operat ing."  

The secondary p l a n t  AC d i s t r i b u t i o n  system i nc ludes  480 V 
ESF l o a d  cen ters  and associated loads,  motor c o n t r o l  
cen te rs ,  and t ransformers.  Each 480 V AC MCC i s  powered 
f rom i t s  d i v i s i o n a l  6.9 kV ESF Bus v i a  a  6.9 kV/480 V 
t ransformer.  

The 120 V AC v i t a l  buses A10, B10, C10, and D l 0  ( D i v i s i o n s  
I, 11, 111, and I V  r e s p e c t i v e l y )  a re  arranged i n  f o u r  l o a d  
groups and are  normal ly  powered f rom a  d i v i s i o n a l  480 V AC 
motor c o n t r o l  cen te r  (MCC) v i a  a  r e c t i f i e r ,  an i n v e r t e r ,  and 
a  s t a t i c  swi tch.  D i v i s i o n s  I, 11, and I 1 1  a re  no rma l l y  
powered f rom D i v i s i o n  I, 11, and I 1 1  480 V AC MCCs, 
r e s p e c t i v e l y .  D i v i s i o n  I V  i s  normal ly  powered f rom a  
D i v i s i o n  I 1  480 V AC MCC s ince  t h e r e  i s  no f o u r t h  d i v i s i o n  
o f  480 V AC. However, each o f  t h e  f o u r  DC e l e c t r i c a l  power 
d i s t r i b u t i o n  subsystems ( i n c l u d i n g  D i v i s i o n  I V )  i s  backed up 
by i t s  own b a t t e r y  bank and w i l l  a u t o m a t i c a l l y  supply  power 
( v i a  t h e  i n v e r t e r )  i n  t h e  event o f  l ow  vo l t age  ou tpu t  f rom 
t h e  r e c t i f i e r  (which would occur, f o r  example, i f  t h e  480 V 
AC d i v i s i o n a l  power i s  l o s t ) .  The Bases f o r  LC0 3.8.7, 
" I n v e r t e r s -  Operat ing," descr ibe  t h e  use o f  t h e  f o u r  DC 
subsystems. I n  t h e  event o f  an inoperab le  i n v e r t e r ,  an 
a l t e r n a t e  power supply  f o r  each 120 V AC v i t a l  bus i s  a  
d i v i s i o n a l  Class 1E 480 V/120 V bypass t rans fo rmer  powered 

(cont inued)  
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D i s t r i b u t i o n  Systems -Operat ing 
B 3.8.9 

BASES 

BACKGROUND from i t s  d i v i s i o n a l  480 V AC MCC; again, w i t h  no f o u r t h  
(cont inued)  d i v i s i o n  o f  480 V AC, t h e  a l t e r n a t e  power supply  t o  t h e  

D i v i s i o n  I V  120 V AC bus i s  a D i v i s i o n  I 1  480 V AC MCC. 

There a re  f o u r  independent 125 VDC e l e c t r i c a l  power 
d i s t r i b u t i o n  subsystems. The 1 i s t  o f  a l l  d i s t r i b u t i o n  buses 
i s  l oca ted  i n  Table B 3.8.9-1. 

APPLICABLE The i n i t i a l  cond i t i ons  o f  Design Basis  Accident  (DBA) and 
SAFETY ANALYSES t r a n s i e n t  analyses i n  DCD T i e r  2, Chapter 6 (Ref. 1) and 

Chapter 15 (Ref. 2),  assume ESF systems are  OPERABLE. The 
AC, DC, and AC v i t a l  bus e l e c t r i c a l  power d i s t r i b u t i o n  
systems are  designed t o  p rov ide  s u f f i c i e n t  capac i ty ,  
c a p a b i l i t y ,  redundancy, and re1  i a b i l  i t y  t o  ensure t h e  
a v a i l a b i l i t y  o f  necessary power t o  ESF systems so t h a t  t h e  
f u e l ,  Reactor Coolant System, and containment design l i m i t s  
a re  n o t  exceeded. These l i m i t s  a re  d iscussed i n  more d e t a i l  
i n  t h e  Bases f o r  Sec t ion  3.2, Power D i s t r i b u t i o n  L i m i t s ;  
Sec t ion  3.4, Reactor Coolant System (RCS); and Sec t ion  3.6, 
Containment Systems. 

The OPERABILITY o f  t h e  AC, DC, and AC v i t a l  bus e l e c t r i c a l  
power d i s t r i b u t i o n  systems i s  cons i s ten t  w i t h  t h e  i n i t i a l  
assumptions o f  t h e  acc iden t  analyses and i s  based upon 
meeting t h e  design bas i s  o f  t h e  p l a n t .  Th is  i nc l udes  
ma in ta in i ng  t h e  AC and DC e l e c t r i c a l  power sources and 
associated d i s t r i b u t i o n  systems OPERABLE d u r i n g  acc iden t  
cond i t i ons  i n  t h e  event o f :  

a. An assumed l o s s  o f  a l l  o f f s i t e  o r  o n s i t e  AC e l e c t r i c a l  
power; and 

b. A wors t  case s i n g l e  f a i l u r e .  

The AC, DC, and AC v i t a l  bus e l e c t r i c a l  power d i s t r i b u t i o n  
systems s a t i s f y  C r i t e r i o n  3 o f  t h e  NRC P o l i c y  Statement. 

(cont inued)  
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LC0 The r e q u i r e d  AC, DC, and AC v i t a l  bus power d i s t r i b u t i o n  
subsystems l i s t e d  i n  Table B 3.8.9-1 ensure t h e  a v a i l a b i l i t y  
o f  AC, DC, and AC v i t a l  bus e l e c t r i c a l  power f o r  t h e  systems 
r e q u i r e d  t o  shu t  down t h e  r e a c t o r  and m a i n t a i n  i t  i n  a s a f e  
c o n d i t i o n  a f t e r  an a n t i c i p a t e d  ope ra t i ona l  occurrence (AOO) 
o r  a  pos tu l a ted  DBA. A l l  d i v i s i o n a l  AC, DC, and AC v i t a l  
bus e l e c t r i c a l  power p r imary  d i s t r i b u t i o n  subsystems a r e  
r e q u i r e d  t o  be OPERABLE. 

Ma in ta i n i ng  t h e  t h r e e  D i v i s i o n s  o f  AC and t h e  f o u r  D i v i s i o n s  
o f  DC and AC v i t a l  bus e l e c t r i c a l  power d i s t r i b u t i o n  
subsystems OPERABLE ensures t h a t  t h e  redundancy i nco rpo ra ted  
i n t o  t h e  des ign  o f  ESF systems i s  n o t  defeated.  Any two o f  
D i v i s i o n s  I, 11, and I 1 1  o f  t h e  AC, DC, and AC v i t a l  
d i s t r i b u t i o n  systems a re  capable o f  p r o v i d i n g  t h e  necessary 
e l e c t r i c a l  power t o  t h e  associated ESF components. I n  
a d d i t i o n ,  any two o f  D i v i s i o n s  I, 11, 111, and I V  o f  t h e  DC 
and AC v i t a l  d i s t r i b u t i o n  systems except  t h e  combinat ion o f  
D i v i s i o n s  I 1  and I V  systems (which a re  vu lne rab le  t o  common 
f a i l u r e  because o f  t h e i r  common AC power supply)  a r e  capable 
o f  p r o v i d i n g  t h e  necessary e l e c t r i c a l  power t o  t h e  
associated RPS and ECCS s a f e t y  system l o g i c  and c o n t r o l  
system components. Therefore, a  s i n g l e  f a i l u r e  w i t h i n  any 
system o r  w i t h i n  an e l e c t r i c a l  power d i s t r i b u t i o n  subsystem 
does n o t  prevent  sa fe  shutdown o f  t h e  r e a c t o r .  

OPERABLE AC, DC, and AC v i t a l  bus e l e c t r i c a l  power 
d i s t r i b u t i o n  subsystems r e q u i r e  t h e  assoc ia ted  buses ( l i s t e d  
i n  Table B 3.8.9-1) t o  be energ ized t o  t h e i r  p roper  
vo l tages.  With t h e  excep t ion  o f  a  spec ia l  s e t  o f  manual 
i n t e r l o c k s  through t h e  spare b a t t e r y  chargers, t h e r e  a re  no 
t i e  b reakers  between redundant s a f e t y  r e l a t e d  AC, DC, and AC 
v i t a l  bus power d i s t r i b u t i o n  subsystems. Th i s  p reven ts  any 
e l e c t r i c a l  ma l f unc t i on  i n  any power d i s t r i b u t i o n  subsystem 
f rom propagat ing  t o  a redundant subsystem, which cou ld  cause 
t h e  f a i l u r e  o f  t h e  redundant subsystem and a l o s s  o f  
e s s e n t i a l  s a f e t y  f unc t i on ( s )  . It does no t ,  however, 
p rec lude  redundant Class 1E 6.9 kV buses f rom be ing  powered 
f rom t h e  same o f f s i t e  c i r c u i t .  

(cont inued)  
- - -- - 
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APPLICABILITY The e l e c t r i c a l  power d i s t r i b u t i o n  subsystems are  r e q u i r e d  t o  
be OPERABLE i n  MODES 1, 2, and 3 t o  ensure t h a t :  

a. Acceptable f u e l  des ign l i m i t s  and r e a c t o r  c o o l a n t  
pressure boundary l i m i t s  a re  n o t  exceeded as a  r e s u l t  
o f  AOOs o r  abnormal t r a n s i e n t s ;  and 

b. Adequate co re  c o o l i n g  i s  provided, and containment 
OPERABILITY and o t h e r  v i t a l  f u n c t i o n s  a re  mainta ined,  
i n  t h e  event o f  a  p o s t u l a t e d  DBA. 

E l e c t r i c a l  power d i s t r i b u t i o n  subsystem requi rements f o r  
MODES 4  and 5  a re  covered i n  t h e  Bases f o r  LC0 3.8.10, 
" D i s t r i b u t i o n  Systems-Shutdown." 

ACTIONS A.1. A.2. A.3, and A.4 

Wi th one o r  more r e q u i r e d  AC buses, l o a d  cen ters ,  motor 
c o n t r o l  cen te rs ,  o r  d i s t r i b u t i o n  panels  (except  AC v i t a l  
buses), i n  one d i v i s i o n  inoperable,  t h e  remain ing AC 
e l e c t r i c a l  power d i s t r i b u t i o n  subsystems ( o t h e r  d i v i s i o n s )  
a re  capable o f  suppor t ing  t h e  minimum s a f e t y  f u n c t i o n s  
necessary t o  shut  down t h e  r e a c t o r  and ma in ta in  i t  i n  a  sa fe  
shutdown cond i t i on ,  assuming no s i n g l e  f a i l u r e .  The o v e r a l l  
r e l i a b i l i t y  i s  reduced, however, because a  s i n g l e  f a i l u r e  i n  
t h e  remain ing power d i s t r i b u t i o n  subsystems cou ld  r e s u l t  i n  
t h e  minimum r e q u i r e d  ESF f u n c t i o n s  n o t  be ing  supported. 
Therefore,  t h e  requ i red  AC buses, l o a d  cen ters ,  motor 
c o n t r o l  centers,  and d i s t r i b u t i o n  panels  must be r e s t o r e d  t o  
OPERABLE s t a t u s  w i t h i n  72 hours. 

The Cond i t i on  A  wors t  scenar io  i s  one d i v i s i o n  w i t h o u t  
AC power ( i . e . ,  no o f f s i t e  power t o  t h e  d i v i s i o n  and t h e  
assoc ia ted  DG inoperab le ) .  I n  t h i s  Cond i t ion ,  t h e  u n i t  i s  
more vu lne rab le  t o  a  complete l o s s  o f  AC power. I f  
Cond i t i on  A  i s  entered, Required A c t i o n  A.5 a l l ows  72 hours 
t o  r e s t o r e  t h e  inoperab le  AC e l e c t r i c a l  power d i s t r i b u t i o n  
subsystem t o  OPERABLE s ta tus ,  p rov ided  t h e  combustion 
t u r b i n e  generator  (CTG) i s  v e r i f i e d  f u n c t i o n a l  th rough 
t e s t i n g  w i t h i n  12 hours and i t s  c a p a b i l i t y  o f  be ing  a l i gned  
t o  t h e  o t h e r  OPERABLE ESF buses i s  v e r i f i e d ,  i n i t i a l l y  
w i t h i n  12 hours, and once pe r  8  hours t h e r e a f t e r .  The 
f u n c t i o n a l  c a p a b i l i t y  o f  t h e  CTG i s  v e r i f i e d  i n  t h i s  
Cond i t i on  t o  be capable o f  be ing  a l i gned  t o  t h e  OPERABLE ESF 

(cont inued)  
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buses t o  p rov ide  a backup power source d u r i n g  a l o s s  o f  a l l  
AC event.  A t  t h e  same t ime, t h e  u n i t  ope ra to rs '  a t t e n t i o n  
should be focused on m in im iz i ng  t h e  p o t e n t i a l  f o r  l o s s  o f  
power t o  t h e  remain ing two d i v i s i o n s  by  s t a b i l i z i n g  t h e  
u n i t ,  and on r e s t o r i n g  power t o  t h e  a f f e c t e d  d i v i s i o n .  The 
72 hour t ime l i m i t  be fo re  r e q u i r i n g  a u n i t  shutdown i n  t h i s  
Cond i t i on  i s  acceptable because: 

a. There i s  p o t e n t i a l  f o r  decreased s a f e t y  i f  t h e  u n i t  
opera to rs '  a t t e n t i o n  i s  d i v e r t e d  f rom t h e  eva lua t i ons  
and ac t i ons  necessary t o  r e s t o r e  power t o  t h e  a f f e c t e d  
d i v i s i o n  t o  t h e  ac t i ons  assoc ia ted  w i t h  t a k i n g  t h e  
u n i t  t o  shutdown w i t h i n  t h i s  t ime  l i m i t .  

b. The p o t e n t i a l  f o r  an event i n  con junc t i on  w i t h  a 
s i n g l e  f a i l u r e  o f  a  redundant component i n  t h e  
d i v i s i o n  w i t h  AC power. (The redundant component i s  
v e r i f i e d  OPERABLE i n  accordance w i t h  
S p e c i f i c a t i o n  5.8, "Sa fe ty  Func t ion  Determina t ion  
Program (SFDP).") 

The second Completion Time f o r  Required A c t i o n  A.4 
es tab l i shes  a l i m i t  on t h e  maximum t ime  a l lowed f o r  any 
combinat ion o f  r equ i red  d i s t r i b u t i o n  subsystems t o  be 
inoperab le  d u r i n g  any s i n g l e  cont iguous occurrence o f  
f a i l i n g  t o  meet t h e  LCO. I f  Cond i t i on  A i s  en te red  wh i le ,  
f o r  instance,  a DC bus i s  inoperab le  and subsequently 
r e tu rned  t o  OPERABLE s ta tus ,  t h e  LC0 may a l ready  have been 
n o t  met f o r  up t o  72 hours. Th i s  s i t u a t i o n  cou ld  l e a d  t o  a 
t o t a l  d u r a t i o n  o f  6 days, s ince  i n i t i a l  f a i l u r e  o f  t h e  LCO, 
t o  r e s t o r e  t h e  AC d i s t r i b u t i o n  system. A t  t h i s  t ime,  a DC 
c i r c u i t  cou ld  again become inoperable,  and AC d i s t r i b u t i o n  
cou ld  be r e s t o r e d  OPERABLE. Th i s  cou ld  con t inue  
i n d e f i n i t e l y .  

Th is  Completion Time a l lows f o r  an except ion  t o  t h e  normal 
" t ime  zero"  f o r  beginning t h e  a l lowed outage t i m e  "c lock."  
Th i s  r e s u l t s  i n  e s t a b l i s h i n g  t h e  " t ime  zero"  a t  t h e  t ime  t h e  
LC0 was i n i t i a l l y  n o t  met, i ns tead  o f  a t  t h e  t ime  
Cond i t i on  A was entered.  The 7 day Complet ion Time i s  an 
acceptable l i m i t a t i o n  on t h i s  p o t e n t i a l  t o  f a i l  t o  meet t h e  
LC0 i n d e f i n i t e l y .  

(cont inued)  
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Required A c t i o n  A.2 i s  s p e c i f i e d  so t h a t  app rop r i a te  a c t i o n s  
a r e  implemented i n  accordance w i t h  t h e  a f f e c t e d  r e q u i r e d  
f ea tu res  o f  LC0 3.4.7 f o r  RHR Shutdown Coo l ing  i n  MODE 3. 

B.1 and B.2 

With one AC v i t a l  bus inoperable,  t h e  remain ing OPERABLE AC 
v i t a l  buses a re  capable o f  suppor t ing  t h e  minimum s a f e t y  
f u n c t i o n s  necessary t o  shut  down and ma in ta in  t h e  u n i t  i n  
t h e  sa fe  shutdown c o n d i t i o n .  Ove ra l l  t r i p  r e l i a b i l i t y  i s  
mainta ined,  however, because t h e  v i t a l  AC buses supply  power 
t o  t h e  RPS/MSIV l o g i c  and c o n t r o l  (one o f  f o u r  RPS/MSIV 
channel t r i p  i n  SSLC on l o s s  o f  power), t o  redundant scram 
p i l o t  and MSIV p i l o t  so lenoids,  NMS, and PRRM. Therefore,  
t h e  r e q u i r e d  AC v i t a l  bus can be r e s t o r e d  t o  OPERABLE s t a t u s  
w i t h i n  72 hours. 

Cond i t i on  B represents  one AC v i t a l  bus w i t h o u t  power; 
p o t e n t i a l l y  bo th  t h e  DC source and t h e  assoc ia ted  AC source 
nonfunc t ion ing .  I n  t h i s  s i t u a t i o n ,  t h e  p l a n t  i s  
s i g n i f i c a n t l y  more vu lne rab le  t o  a complete l o s s  o f  a l l  
n o n i n t e r r u p t i b l e  power. It i s ,  t he re fo re ,  impe ra t i ve  t h a t  
t h e  ope ra to r ' s  a t t e n t i o n  focus on s t a b i l i z i n g  t h e  p l a n t ,  
m in im iz i ng  t h e  p o t e n t i a l  f o r  l o s s  o f  power t o  t h e  remain ing 
t h r e e  v i t a l  buses, and r e s t o r i n g  power t o  t h e  a f f e c t e d  v i t a l  
bus. 

The AC v i t a l  buses do no t  p rov ide  power t o  t h e  SSLC f o r  t h e  
ECCS. Therefore,  t h e  72-hour Completion Time i s  spec i f i ed .  
The 72-hour Completion Time a l s o  takes i n t o  account t h e  
importance t o  s a f e t y  o f  r e s t o r i n g  t h e  AC v i t a l  bus t o  
OPERABLE s ta tus ,  t h e  redundant c a p a b i l i t y  a f f o r d e d  by t h e  
o t h e r  OPERABLE v i t a l  buses, and t h e  low p r o b a b i l i t y  o f  a  DBA 
occu r r i ng  du r i ng  t h i s  pe r i od .  

The second Completion Time f o r  Required Ac t i on  B . l  
es tab l i shes  a l i m i t  on t h e  maximum t ime  a l lowed f o r  any 
combinat ion o f  r equ i red  d i s t r i b u t i o n  subsystems t o  be 
inoperab le  d u r i n g  any s i n g l e  cont iguous occurrence o f  
f a i l i n g  t o  meet t h e  LCO. I f  Cond i t i on  B i s  en te red  wh i le ,  
f o r  instance,  an AC bus i s  inoperab le  and subsequently 
r e tu rned  OPERABLE, t h e  LC0 may a l ready  have n o t  been met f o r  
up t o  72 hours. Th is  s i t u a t i o n  cou ld  l e a d  t o  a t o t a l  

(cont inued)  
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d u r a t i o n  o f  3  days, s ince  i n i t i a l  f a i l u r e  o f  t h e  LCO, f o r  
r e s t o r i n g  t he  v i t a l  bus d i s t r i b u t i o n  system. A t  t h i s  t ime, 
an AC d i v i s i o n  cou ld  again become inoperable,  and v i t a l  bus 
d i s t r i b u t i o n  cou ld  be res to red  t o  OPERABLE. Th is  cou ld  
con t inue  i n d e f i n i t e l y .  

Th is  Completion Time a l lows f o r  an except ion  t o  t h e  normal 
" t ime  zero"  f o r  beginning t h e  a l lowed outage t i m e  "c lock."  
Th i s  al lowance r e s u l t s  i n  e s t a b l i s h i n g  t he  " t ime  zero"  a t  
t h e  t ime  t h e  LC0 was i n i t i a l l y  n o t  met, i ns tead  o f  a t  t h e  
t ime  t h a t  Cond i t ion  B was entered. The 7-day Complet ion Time 
i s  an acceptable l i m i t a t i o n  on t h i s  p o t e n t i a l  o f  f a i l i n g  t o  
meet t h e  LC0 i n d e f i n i t e l y .  

Ac t i on  8.2 i s  s p e c i f i e d  so t h a t  app rop r i a te  r e s t r i c t i o n s  a re  
implemented i n  accordance w i t h  t he  a f f e c t e d  r e q u i r e d  
f ea tu re (s )  o f  t he  LCOs' ACTIONS. 

C .1  and C.2 

I n  Cond i t ion  C, t he  D i v i s i o n  I V  AC v i t a l  bus and one o t h e r  
v i t a l  bus a re  inoperable.  Because t h i s  c o n d i t i o n  i s  more 
severe than t h a t  o f  Cond i t ion  B, o n l y  2 hours a re  a l lowed t o  
r e s t o r e  one o f  t h e  inoperab le  AC v i t a l  buses t o  OPERABLE 
s ta tus .  Th is  2 hour Completion Time r e f l e c t s  a reasonable 
t ime  t o  assess u n i t  s t a tus  as a f u n c t i o n  o f  t h e  two 
inoperab le  AC v i t a l  buses and, i f  one o f  t he  buses i s  n o t  
r es to red  t o  OPERABLE s ta tus ,  t o  prepare t o  e f f e c t  an o r d e r l y  
and sa fe  u n i t  shutdown. 

D.1. D.2. D.3, and D.4 

With one DC e l e c t r i c a l  power d i s t r i b u t i o n  subsystem f rom 
D i v i s i o n  I, 11, o r  111 inoperable,  t h e  remain ing DC 
e l e c t r i c a l  power d i s t r i b u t i o n  subsystems are  capable o f  
suppor t ing  t he  minimum s a f e t y  f unc t i ons  necessary t o  shut  
down the  r e a c t o r  and ma in ta in  i t  i n  a safe shutdown 
cond i t i on ,  assuming no s i n g l e  f a i l u r e .  The o v e r a l l  
r e1  i a b i  1  i t y  i s  reduced, however, because a s i n g l e  f a i l u r e  i n  
t h e  remain ing DC e l e c t r i c a l  power d i s t r i b u t i o n  subsystems 
(except D i v i s i o n  IV)  cou ld  r e s u l t  i n  t he  minimum r e q u i r e d  
ESF func t i ons  n o t  being supported. 

(cont inued)  
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I f  Cond i t ion  D i s  entered, Required A c t i o n  D.4 a l l ows  72 
hours t o  r e s t o r e  t h e  inoperab le  DC e l e c t r i c a l  power 
d i s t r i b u t i o n  subsystem t o  OPERABLE s ta tus ,  p rov ided  t h e  
combustion t u r b i n e  genera to r  (CTG) i s  v e r i f i e d  f u n c t i o n a l  
through t e s t i n g  w i t h i n  12 hours and i t s  c a p a b i l i t y  o f  be ing  
a l i gned  t o  t h e  two una f f ec ted  ESF buses i s  v e r i f i e d ,  
i n i t i a l l y  w i t h i n  12 hours, and once per  8 hours t h e r e a f t e r .  
One AC e l e c t r i c a l  d i v i s i o n  and i t s  loads  a re  a f f e c t e d  by  
l o s s  o f  a  DC e l e c t r i c a l  power d i s t r i b u t i o n  subsystem because 
t h e  DC e l e c t r i c a l  power subsystem prov ides  c o n t r o l  f unc t i ons  
t o  i t s  associated d i v i s i o n a l  DG, AC d i s t r i b u t i o n  c i r c u i t  
breakers, and o the r  AC loads.  Because a DG, i t s  assoc ia ted  
AC d i s t r i b u t i o n  system, and RCIC(Div. I )  a re  impacted by t h e  
l o s s  o f  t h e  DC e l e c t r i c a l  power d i s t r i b u t i o n  subsystem, t h e  
f u n c t i o n a l  c a p a b i l i t y  o f  t h e  CTG i s  v e r i f i e d  i n  t h i s  
Cond i t ion  t o  be capable o f  be ing a l i gned  t o  t h e  una f f ec ted  
ESF buses t o  p rov ide  a backup power source d u r i n g  a l o s s  o f  
a l l  AC power event.  

Cond i t i on  D represents  one d i v i s i o n  ( e i t h e r  D i v i s i o n  I, 11, 
o r  111) w i t hou t  adequate DC power, p o t e n t i a l l y  w i t h  bo th  t h e  
b a t t e r y  s i g n i f i c a n t l y  degraded and t h e  assoc ia ted  charger  
non func t ion ing .  I n  t h i s  s i t u a t i o n ,  t h e  p l a n t  i s  
s i g n i f i c a n t l y  more vu lnerab le  t o  a complete l o s s  o f  a l l  DC 
power. It i s ,  t he re fo re ,  impe ra t i ve  t h a t  t h e  opera to r ' s  
a t t e n t i o n  focus on s t a b i l i z i n g  t h e  p l a n t ,  m in im iz i ng  t h e  
p o t e n t i a l  f o r  l o s s  o f  power t o  t h e  remain ing d i v i s i o n s ,  and 
r e s t o r i n g  power t o  t h e  a f f e c t e d  d i v i s i o n .  

The second Completion Time f o r  Required Ac t i on  D.4 
es tab l i shes  a l i m i t  on t h e  maximum t i m e  a l lowed f o r  any 
combinat ion o f  r equ i red  d i s t r i b u t i o n  subsystems t o  be 
inoperab le  du r i ng  any s i n g l e  cont iguous occurrence o f  
f a i l i n g  t o  meet t h e  LCO. I f  Cond i t i on  D i s  en te red  wh i le ,  
f o r  ins tance ,  an AC bus i s  inoperab le  and subsequently 
r e tu rned  OPERABLE, t h e  LC0 may a l ready  have been n o t  met f o r  
up t o  72 hours. Th is  s i t u a t i o n  cou ld  l e a d  t o  a t o t a l  
d u r a t i o n  o f  6 days, s ince  i n i t i a l  f a i l u r e  o f  t h e  LCO, t o  
r e s t o r e  t h e  DC d i s t r i b u t i o n  system. A t  t h i s  t ime,  an AC 
d i v i s i o n  cou ld  again become inoperable,  and DC d i s t r i b u t i o n  
cou ld  be res to red  OPERABLE. Th is  cou ld  con t i nue  
i n d e f i n i t e l y .  

(cont inued)  
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BASES 

ACTIONS P.1. D.2. D.3, and 0.4 (continued) 
(continued) 

This Completion Time al lows f o r  an exception t o  the normal 
"t ime zero" f o r  beginning the allowed outage t ime "c lock."  
This allowance r e s u l t s  i n  es tab l ish ing the "t ime zero" a t  
the t ime the LCD was i n i t i a l l y  not  met, instead o f  the t ime 
Condit ion C was entered. The 7-day Completion Time i s  an 
acceptable l i m i t a t i o n  on t h i s  po ten t ia l  o f  f a i l i n g  t o  meet 
the LC0 i n d e f i n i t e l y .  

Act ion D.l i s  spec i f ied  so t h a t  appropriate r e s t r i c t i o n s  are 
implemented i n  accordance w i th  the a f fec ted requ i red 
feature(s)  o f  the LCOs' ACTIONS. 

I n  Condit ion E, the D iv i s ion  I V  DC e l e c t r i c a l  power 
d i s t r i b u t i o n  subsystem i s  inoperable. Required Actions E.l 
allows 2 hours t o  declare a f fec ted requ i red features 
inoperable. D iv i s ion  I V  i s  less  c r i t i c a l  than the  other 
three DC e l e c t r i c a l  power d i s t r i b u t i o n  subsystems because o f  
i t s  l i m i t e d  r o l e  i n  ac tuat ing safe ty  r e l a t e d  funct ions.  I t s  
l oss  i s  not  as c r i t i c a l  as a  l oss  o f  one o f  the other DC 
d i s t r i b u t i o n  subsystems, and the less  r e s t r i c t i v e  ACTIONS o f  
a f fec ted LCOs are appropriate. 

F . l  and F.2  

I n  Condit ion F,  the  D iv i s ion  I V  DC e l e c t r i c a l  power 
d i s t r i b u t i o n  subsystem and one other DC d i s t r i b u t i o n  
subsystem are inoperable. Because t h i s  cond i t ion  i s  more 
severe than tha t  o f  Condit ion E, only 2  hours are allowed t o  
res tore  one o f  the inoperable DC d i s t r i b u t i o n  subsystems t o  
OPERABLE status.  This 2 hour Completion Time r e f l e c t s  a  
reasonable time t o  assess u n i t  s ta tus  as a  func t ion  o f  the 
two inoperable DC d i s t r i b u t i o n  subsystems and, i f  one o f  the 
subsystems i s  not  restored t o  OPERABLE status, t o  prepare t o  
e f f e c t  an o rde r l y  and safe u n i t  shutdown. 

G . l  and 6.2 

I f  the inoperable e l e c t r i c a l  power d i s t r i b u t i o n  system 
cannot be restored t o  OPERABLE s ta tus  w i t h i n  the associated 
Completion Times, the  p l a n t  must be bought t o  a  MODE i n  

(continued) 
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BASES 

ACTIONS G . l  and 6 .7  (cont inued)  
(cont inued)  

which t h e  LCD does n o t  apply .  To achieve t h i s  s ta tus ,  t h e  
p l a n t  must be brought  t o  a t  l e a s t  MODE 3 w i t h i n  12 hours and 
t o  MODE 4 w i t h i n  36 hours. The a l lowed Complet ion Times a re  
reasonable, based on ope ra t i ng  experience, t o  reach t h e  
r e q u i r e d  p l a n t  c o n d i t i o n s  f rom f u l l  power c o n d i t i o n s  i n  an 
o r d e r l y  manner and w i t h o u t  cha l l eng ing  p l a n t  systems. 

SURVEILLANCE SR 3.8.9.1 
REQUIREMENTS 

Meeting t h i s  Su rve i l l ance  v e r i f i e s  t h a t  t h e  AC, DC, and AC 
v i t a l  bus e l e c t r i c a l  power d i s t r i b u t i o n  systems a r e  
f u n c t i o n i n g  p rope r l y ,  w i t h  a l l  t h e  r e q u i r e d  c i r c u i t  breakers 
c losed  and t h e  buses energ ized from normal Dower. The 
v e r i f i c a t i o n  o f  p roper  vo i tage  a v a i l a b i l i t y ' o n  t h e  buses 
ensures t h a t  t h e  requ i r ed  power i s  r e a d i l y  a v a i l a b l e  f o r  
mot ive  as w e l l  as c o n t r o l  f unc t i ons  f o r  c r i t i c a l  system 
loads  connected t o  these buses. The 7 day Frequency takes  
i n t o  account t h e  redundant c a p a b i l i t y  o f  t h e  AC, DC, and AC 
v i t a l  bus e l e c t r i c a l  power d i s t r i b u t i o n  subsystems, and 
o t h e r  i n d i c a t i o n s  a v a i l a b l e  i n  t h e  c o n t r o l  room t h a t  a l e r t  
t h e  opera to r  t o  subsystem mal func t ions .  

REFERENCES 1. DCD T i e r  2, Chapter 6. 

2. DCD T i e r  2, Chapter 15. 

3. Regulatory  Guide 1.93, December 1974. 
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Table B 3.8.9-1 (page 1 o f  1) 
AC, DC, and AC V i t a l  Bus E l e c t r i c a l  Power D i s t r i b u t i o n  System 

Power Center 

D i s t r i b u t i o n  

Motor Cont ro l  

DISTRIBUTION 

d i s t r i b u t i o n  system i s  a subsystem. 
** The b a t t e r y  charger  f o r  D i v i s i o n  4 DC subsystem i s  powered by a D i v i s i o n  2 

480 V AC motor c o n t r o l  cen te r .  
*** The normal power source f o r  t h e  D i v i s i o n  4 AC v i t a l  bus subsystem i s  a 

D i v i s i o n  2 480 V AC motor c o n t r o l  cen te r .  
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B 3.8 ELECTRICAL POWER SYSTEMS 

B 3.8.10 D i s t r i b u t i o n  Systems -Shutdown 

BASES 

BACKGROUND A d e s c r i p t i o n  o f  t h e  AC, DC, and AC v i t a l  bus e l e c t r i c a l  
power d i s t r i b u t i o n  systems i s  p rov ided  i n  t h e  Bases f o r  
LC0 3.8.9, " D i s t r i b u t i o n  Systems-Operat ing." 

APPLICABLE 
SAFETY ANALYSES 

The i n i t i a l  cond i t i ons  o f  Design Basis  Accident  and 
t r a n s i e n t  analyses i n  DCD T i e r  2, Chapter 6 (Ref. 1) and 
Chapter 15 (Ref. 2), assume Engineered Safe ty  Feature (ESF) 
systems are  OPERABLE. The AC, DC, and AC v i t a l  bus 
e l e c t r i c a l  power d i s t r i b u t i o n  systems are  designed t o  
p rov ide  s u f f i c i e n t  capac i ty ,  c a p a b i l i t y ,  redundancy, and 
r e l i a b i l i t y  t o  ensure t h e  a v a i l a b i l i t y  o f  necessary power t o  
ESF systems so t h a t  t h e  f u e l ,  Reactor Coolant System, and 
containment design l i m i t s  a re  n o t  exceeded. 

The OPERABILITY o f  t h e  AC, DC, and AC v i t a l  bus e l e c t r i c a l  
power d i s t r i b u t i o n  system i s  cons i s ten t  w i t h  t h e  i n i t i a l  
assumptions o f  t h e  acc iden t  analyses and t h e  requi rements 
f o r  t h e  supported systems' OPERABILITY. 

The OPERABILITY o f  t h e  minimum AC, DC, and AC v i t a l  bus 
e l e c t r i c a l  power sources and associated power d i s t r i b u t i o n  
subsystems d u r i n g  MODES 4 and 5 ensures t h a t :  

a. The f a c i l i t y  can be mainta ined i n  t h e  shutdown o r  
r e f u e l i n g  c o n d i t i o n  f o r  extended per iods ;  

b. S u f f i c i e n t  i ns t rumen ta t i on  and c o n t r o l  c a p a b i l i t y  i s  
a v a i l a b l e  f o r  mon i t o r i ng  and ma in ta in i ng  t h e  u n i t  
s t a tus ;  and 

c.  Adequate power i s  p rov ided  t o  m i t i g a t e  events 
pos tu la ted  d u r i n g  shutdown, such as an i nadve r ten t  
d r a i n  down o f  t h e  vessel o r  a f u e l  hand l ing  acc ident .  

The AC and DC e l e c t r i c a l  power d i s t r i b u t i o n  systems s a t i s f y  
C r i t e r i o n  3 o f  t h e  NRC P o l i c y  Statement. 

(cont inued)  
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BASES (cont inued)  

LC0 Various combinat ions o f  subsystems, equipment, and 
components are r e q u i r e d  OPERABLE by o t h e r  LCOs, depending on 
t h e  s p e c i f i c  p l a n t  c o n d i t i o n .  I m p l i c i t  i n  those 
requirements i s  t h e  r e q u i r e d  OPERABILITY o f  necessary 
suppor t  r e q u i r e d  fea tu res .  Th is  LC0 e x p l i c i t l y  r e q u i r e s  
ene rg i za t i on  o f  t h e  p o r t i o n s  o f  t h e  e l e c t r i c a l  d i s t r i b u t i o n  
system necessary t o  suppor t  OPERABILITY o f  Technical  
S p e c i f i c a t i o n s '  r e q u i r e d  systems, equipment, and 
components-both s p e c i f i c a l l y  addressed by  t h e i r  own LCOs, 
and imp1 i c i t l y  r equ i red  by t h e  d e f i n i t i o n  o f  OPERABILITY. 

Ma in ta i n i ng  these p o r t i o n s  o f  t h e  d i s t r i b u t i o n  system 
energ ized ensures t h e  a v a i l a b i l i t y  o f  s u f f i c i e n t  power t o  
operate t h e  p l a n t  i n  a sa fe  manner t o  m i t i g a t e  t h e  
consequences o f  pos tu la ted  events d u r i n g  shutdown (e.g., 
f u e l  hand l ing  acc idents and i nadve r ten t  r e a c t o r  vessel  d r a i n  
down). 

APPLICABILITY The AC and DC e l e c t r i c a l  power d i s t r i b u t i o n  subsystems 
r e q u i r e d  t o  be OPERABLE i n  MODES 4 and 5 and d u r i n g  movement 
o f  i r r a d i a t e d  f u e l  assemblies i n  t h e  secondary containment 
p rov ide  assurance t h a t :  

a. Systems t o  p rov ide  adequate coo lan t  i nven to ry  makeup 
are  a v a i l a b l e  f o r  t h e  i r r a d i a t e d  f u e l  i n  t h e  core  i n  
case of an i nadve r ten t  d r a i n  down o f  t h e  r e a c t o r  
vessel ; 

b. Systems needed t o  m i t i g a t e  a f u e l  hand1 i n g  acc iden t  
a re  a v a i l  able; 

c .  Systems necessary t o  m i t i g a t e  t h e  e f f e c t s  o f  events 
t h a t  can l e a d  t o  core damage d u r i n g  shutdown a re  
ava i l ab le ;  and 

d. Ins t rumenta t ion  and c o n t r o l  c a p a b i l i t y  i s  a v a i l a b l e  
f o r  mon i t o r i ng  and ma in ta in i ng  t h e  u n i t  i n  a c o l d  
shutdown o r  r e f u e l i n g  cond i t i on .  

The AC, DC, and AC v i t a l  bus e l e c t r i c a l  power d i s t r i b u t i o n  
subsystem requirements f o r  MODES 1, 2, and 3 a re  covered i n  
LC0 3.8.9. 

(cont inued)  
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BASES (cont inued)  

ACTIONS A.1. A.2.1. A.2.2. A.2.3, A.2.4. and A.2.5 

Although redundant r e q u i r e d  f ea tu res  may r e q u i r e  redundant 
d i v i s i o n s  o f  e l e c t r i c a l  power d i s t r i b u t i o n  subsystems t o  be 
OPERABLE, one OPERABLE d i s t r i b u t i o n  subsystem d i v i s i o n  may 
be capable o f  suppor t ing  s u f f i c i e n t  r e q u i r e d  f ea tu res  t o  
a l l o w  c o n t i n u a t i o n  o f  CORE ALTERATIONS, f u e l  movement, and 
opera t ions  w i t h  a  p o t e n t i a l  f o r  d r a i n i n g  t h e  r e a c t o r  vessel .  
By a l l o w i n g  t h e  o p t i o n  t o  dec la re  r e q u i r e d  f ea tu res  
assoc ia ted  w i t h  an inoperab le  d i s t r i b u t i o n  subsystem 
inoperable,  app rop r i a te  r e s t r i c t i o n s  a re  implemented i n  
accordance w i t h  t h e  a f f e c t e d  d i s t r i b u t i o n  subsystem LCO's 
Required Ac t ions .  I n  many instances,  t h i s  o p t i o n  may 
i n v o l v e  undesi red a d m i n i s t r a t i v e  e f f o r t s .  Therefore, t h e  
al lowance f o r  s u f f i c i e n t l y  conse rva t i ve  ac t i ons  i s  made 
( i  e .  t o  suspend CORE ALTERATIONS, d u r i n g  movement o f  
i r r a d i a t e d  f u e l  assemblies i n  t h e  secondary containment and 
any a c t i v i t i e s  t h a t  cou ld  r e s u l t  i n  i nadve r ten t  d r a i n i n g  o f  
t h e  r e a c t o r  vessel ) . 
Suspension o f  these a c t i v i t i e s  s h a l l  n o t  p rec lude  complet ion 
o f  ac t i ons  t o  e s t a b l i s h  a  sa fe  conserva t i ve  c o n d i t i o n .  
These ac t i ons  min imize t h e  p r o b a b i l i t y  o f  t h e  occurrence o f  
pos tu la ted  events. It i s  f u r t h e r  r e q u i r e d  t o  immediate ly  
i n i t i a t e  a c t i o n  t o  r e s t o r e  t h e  r e q u i r e d  AC and DC e l e c t r i c a l  
power d i s t r i b u t i o n  subsystems and t o  con t i nue  t h i s  a c t i o n  
u n t i l  r e s t o r a t i o n  i s  accomplished i n  o rde r  t o  p rov ide  t h e  
necessary power t o  t h e  p l a n t  s a f e t y  systems. 

Notw i ths tand ing  performance o f  t h e  above conse rva t i ve  
Required Act ions,  a  requ i red  r e s i d u a l  heat  removal -shutdown 
c o o l i n g  (RHR-SDC) subsystem may be inoperable.  I n  t h i s  
case, these Required Ac t ions  o f  Cond i t i on  A  do n o t  
adequately address t h e  concerns r e l a t i n g  t o  coo lan t  
c i r c u l a t i o n  and heat removal. Pursuant t o  LC0 3.0.6, t h e  
RHR-SDC ACTIONS would n o t  be entered. Therefore, t h e  
Required Ac t ions  o f  Cond i t ion  A  d i r e c t  d e c l a r i n g  RHR-SDC 
inoperable,  which r e s u l t s  i n  t a k i n g  t h e  app rop r i a te  RHR-SDC 
ACTIONS. 

The Completion Time o f  immediate ly  i s  c o n s i s t e n t  w i t h  t h e  
r e q u i r e d  t imes f o r  ac t i ons  r e q u i r i n g  prompt a t t e n t i o n .  The 
r e s t o r a t i o n  o f  t h e  requ i red  d i s t r i b u t i o n  subsystems should 
be completed as q u i c k l y  as poss ib l e  i n  o rde r  t o  min imize  t h e  
t ime t h e  p l a n t  s a f e t y  systems may be w i t h o u t  power. 

(cont inued)  
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BASES (continued) 

SURVEILLANCE SR 3.8.10.1 
REQUIREMENTS 

This Survei l lance v e r i f i e s  t h a t  the AC. DC, and AC v i t a l  bus 
e l e c t r i c a l  power d i s t r i b u t i o n  subsystem i s ' f u n c t i o n i n g  
proper ly,  w i th  the buses energized. The v e r i f i c a t i o n  o f  
proper voltage a v a i l a b i l i t y  on the buses ensures t h a t  the 
required power i s  r e a d i l y  ava i lab le  f o r  motive as wel l  as 
con t ro l  funct ions f o r  c r i t i c a l  system loads connected t o  
these buses. The 7 day Frequency takes i n t o  account the 
redundant c a p a b i l i t y  o f  the e l e c t r i c a l  power d i s t r i b u t i o n  
subsystems, as wel l  as other i nd ica t ions  ava i lab le  i n  the 
cont ro l  room t h a t  a l e r t  the operator t o  subsystem 
malfunctions. 

REFERENCES 1. DCD T ie r  2, Chapter 6. 

2. DCD T ie r  2, Chapter 15. 
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B 3.8 ELECTRICAL POWER SYSTEMS 

B 3.8.11 AC Sources-Shutdown (Low Water Level )  

BASES 

BACKGROUND A d e s c r i p t i o n  o f  t h e  AC sources i s  p rov ided  i n  t h e  Bases f o r  
LC0 3.8.1, "AC Sources -Operat ing.  " 

APPLICABLE 
SAFETY ANALYSES 

The OPERABILITY o f  t h e  minimum AC sources d u r i n g  MODE 4 and 
MODE 5 w i t h  water  l e v e l  i n  t h e  r e f u e l i n g  c a v i t y  < 7.0 
meters above t h e  r e a c t o r  pressure vessel f l ange  ensures 
t h a t :  

a. The u n i t  can be mainta ined i n  t h e  shutdown or  
r e f u e l i n g  c o n d i t i o n  f o r  extended per iods ;  

b. S u f f i c i e n t  i ns t rumen ta t i on  and c o n t r o l  c a p a b i l i t y  i s  
a v a i l a b l e  f o r  mon i t o r i ng  and ma in ta in i ng  t h e  u n i t  
s t a tus ;  and 

c.  Adequate AC e l e c t r i c a l  power i s  p rov ided  t o  m i t i g a t e  
events pos tu la ted  d u r i n g  shutdown, such as an 
i nadve r ten t  d r a i n  down o f  t h e  vessel ,  l o s s  o f  decay 
heat  removal, o r  a f u e l  hand l ing  acc iden t .  

I n  genera l ,  when t h e  u n i t  i s  shut  down t h e  Technical  
S p e c i f i c a t i o n s  (TS) requirements ensure t h a t  t h e  u n i t  has 
t h e  c a p a b i l i t y  t o  m i t i g a t e  t h e  consequences o f  pos tu la ted  
acc idents.  However, assuming a s i n g l e  f a i l u r e  and 
concurrent  l o s s  o f  a l l  o f f s i t e  o r  l o s s  o f  a l l  o n s i t e  power 
i s  n o t  r equ i red .  The r a t i o n a l e  f o r  t h i s  i s  based on t h e  
f a c t  t h a t  many Design Basis  Accidents (DBAs) t h a t  a r e  
analyzed i n  MODES 1, 2, and 3 have no s p e c i f i c  analyses i n  
MODES 4 and 5. Worst case bounding events a re  deemed n o t  
c r e d i b l e  i n  MODES 4 and 5 because t h e  energy con ta ined  
w i t h i n  t h e  r e a c t o r  pressure boundary, r e a c t o r  coo lan t  
temperature and pressure, and t h e  corresponding s t resses  
r e s u l t  i n  t h e  p r o b a b i l i t i e s  o f  occurrence s i g n i f i c a n t l y  
reduced o r  e l im ina ted ,  and minimal consequences. These 
dev ia t i ons  f rom DBA ana l ys i s  assumptions and design 
requi rements d u r i n g  shutdown c o n d i t i o n s  a re  a l lowed by t h e  
LC0 f o r  r equ i red  systems. 

(cont inued)  
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BASES 

APPLICABLE During MODES 1, 2, and 3, various deviations from the 
SAFETY ANALYSES analysis assumptions and design requirements are allowed 

(continued) within the ACTIONS. This allowance is in recognition that 
certain testing and maintenance activities must be conducted 
provided an acceptable level of risk is not exceeded. 
During MODES 4 and 5, performance of a significant number of 
required testing and maintenance activities is also 
required. In MODES 4 and 5, the activities are generally 
planned and administrative1 y controlled. Re1 axations from 
typical MODE 1, 2, and 3 LC0 requirements are acceptable 
during shutdown MODES based on: 

a. The fact that time in an outage is limited. This is a 
risk prudent goal as well as utility economic 
consideration. 

b. Requiring appropriate compensatory measures for 
certain conditions. These may include administrative 
controls, reliance on systems that do not necessarily 
meet typical design requirements applied to systems 
credited in operating MODE analyses, or both. 

c. Prudent utility consideration of the risk associated 
with multiple activities that could affect multiple 
systems. 

d. Maintaining, to the extent practical, the ability to 
perform required functions (even if not meeting 
MODE 1, 2, and 3 OPERABILITY requirements) with 
systems assumed to function during an event. 

In the event of an accident during shutdown, this LC0 
ensures the capability of supporting systems necessary to 
avoid immediate difficulty, assuming either a loss of all 
offsite power or a loss of all onsite (diesel generator 
(DG)) power. 

The AC sources satisfy Criterion 3 of the NRC Policy 
Statement. 

(continued) 
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BASES 

LC0 One o f f s i t e  c i r c u i t  capable o f  supp ly ing  o n s i t e  Class 1E 
power d i s t r i b u t i o n  subsystem(s) o f  LC0 3.8.10, " D i s t r i b u t i o n  
Systems - Shutdown, " ensures t h a t  a1 1  r e q u i r e d  loads  on 
D i v i s i o n  I, D i v i s i o n  11, and D i v i s i o n  111 a re  powered f rom 
o f f s i t e  power. Two o r  more OPERABLE DGs a v a i l a b l e  i n  
standby t o  supply e l e c t r i c a l  power t o  r e q u i r e d  OPERABLE 
fea tu res  v i a  t h e  associated Engineered Sa fe t y  Feature (ESF) 
buses t h a t  are r e q u i r e d  t o  be OPERABLE by LC0 3.8.10, 
ensures a  d i ve rse  power source i s  ava i l ab le ,  assuming a  l o s s  
o f  t h e  o f f s i t e  c i r c u i t .  Together, OPERABILITY o f  t h e  
r e q u i r e d  o f f s i t e  c i r c u i t  and DGs ensures t h e  a v a i l a b i l i t y  o f  
s u f f i c i e n t  AC sources t o  operate t h e  p l a n t  i n  a  sa fe  manner 
and t o  m i t i g a t e  t h e  consequences o f  pos tu la ted  events d u r i n g  
shutdown (e.g., f u e l  hand1 i n g  acc idents,  r e a c t o r  vessel 
d r a i n  down, and l o s s  o f  decay heat removal).  

The qua1 i f i e d  o f f s i t e  c i r c u i t  must be capable o f  ma in ta i n i ng  
r a t e d  frequency and vo l tage  w h i l e  connected t o  ESF buses, 
and o f  accept ing requ i red  loads d u r i n g  an acc iden t .  The 
q u a l i f i e d  o f f s i t e  c i r c u i t  i s  e i t h e r  t h e  normal o r  a l t e r n a t e  
p r e f e r r e d  power c i r c u i t s  t o  t h e  AC E l e c t r i c  Power 
D i s t r i b u t i o n  System t h a t  a re  descr ibed i n  OCO T i e r  2, 
Chapter 8  and are p a r t  o f  t h e  l i c e n s i n g  bas i s  f o r  t h e  p l a n t .  
The normal p r e f e r r e d  c i r c u i t  cons i s t s  o f  t h e  sw i t ch ing  
s t a t i o n s  breaker  t o  t h e  main t ransformers,  the  genera to r  
breaker, t h e  d isconnect  l i n k s  t o  t h e  u n i t  a u x i l i a r y  
t ransformers,  and t h e  c i r c u i t  pa th  f rom t h e  o f f s i t e  
t ransmiss ion  network t o  a l l  o f  t h e  6.9 kV ESF buses r e q u i r e d  
by LC0 3.8.10 i n c l u d i n g  feeder  breakers a t  t h e  6.9 kV ESF 
buses. The a l t e r n a t e  p r e f e r r e d  c i r c u i t  c o n s i s t s  o f  t h e  
sw i t ch ing  s t a t i o n  breaker  t o  t h e  reserve  t rans fo rmer  and t h e  
c i r c u i t  pa th  from t h e  o f f s i t e  t ransmiss ion  network t o  a l l  o f  
t h e  6.9 kV ESF buses requ i red  by LC0 3.8.10 i n c l u d i n g  feeder  
breakers a t  t h e  6.9 kV ESF buses. 

Each r e q u i r e d  OG must be capable o f  s t a r t i n g ,  a c c e l e r a t i n g  
t o  r e q u i r e d  speed and vol tage,  and connect ing t o  i t s  
r espec t i ve  ESF bus on d e t e c t i o n  o f  bus undervoltage, and 
accept ing r e q u i r e d  loads.  Th i s  sequence must be 
accomplished w i t h i n  20 seconds. Each DG must a l s o  be 
capable o f  accept ing r e q u i r e d  loads w i t h i n  t h e  assumed 
l o a d i n g  sequence i n t e r v a l s ,  and must con t inue  t o  opera te  
u n t i l  o f f s i t e  power can be res to red  t o  t h e  ESF buses. These 
c a p a b i l i t i e s  are r e q u i r e d  t o  be met f rom a  v a r i e t y  o f  
i n i t i a l  cond i t i ons  such as: DG i n  standby w i t h  t h e  engine 
ho t ,  DG i n  standby w i t h  t h e  engine a t  ambient cond i t i ons ,  

(cont inued)  
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BASES 

LCD 
(continued) and DG operating in parallel test mode. 

Proper sequencing of loads, including tripping of 
nonessential loads, is a required function for DG 
OPERABILITY. 

During a shutdown condition, it is acceptable for a single 
offsite power circuit to supply all required divisions of 
electrical power. 

As described in Applicable Safety Analyses, in the event of 
an accident during shutdown, the TS are designed to maintain 
the plant in a condition such that, even with a single 
failure, the plant will not be in immediate difficulty. 

APPLICABILITY The AC sources required to be OPERABLE in MODE 4 and MODE 5 
with water level in the refueling cavity < 7.0 meters above 
the reactor pressure vessel flange during movement of 
irradiated fuel assemblies in the secondary containment 
provide assurance that: 

a. Systems are available to provide adequate coolant 
inventory makeup to maintain irradiated fuel in the 
core covered with coolant in case of an inadvertent 
drain down of the reactor vessel; 

b. Systems needed to mitigate a fuel handling accident 
are avail able; 

c. Systems necessary to mitigate the effects of events 
that can lead to core damage during shutdown are 
available; and 

d. Instrumentation and control capability is available 
for monitoring and maintaining the unit in a cold 
shutdown condition or refueling condition. 

e. Systems are available to remove decay heat from the 
irradiated fuel in the core. 

(continued) 
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BASES 

APPLICABILITY The AC power requirements f o r  MODES 1, 2, and 3 a re  covered 
(cont inued)  i n  LC0 3.8.1; and f o r  MODE 5 w i t h  t h e  water  l e v e l  i n  t h e  

r e f u e l i n g  c a v i t y  2 7.0 meters above t h e  r e a c t o r  p ressure  
vessel f l ange ,  i n  LC0 3.8.2. 

ACTIONS A . l . l  and A.1.2 

An o f f s i t e  c i r c u i t  i s ' c o n s i d e r e d  inoperab le  i f  i t  i s  n o t  
a v a i l a b l e  t o  one requ i r ed  ESF bus. I f  two o r  more ESF buses 
a re  r e q u i r e d  pe r  LC0 3.8.10, d i v i s i o n ( s )  w i t h  o f f s i t e  power 
s t i l l  a v a i l a b l e  may be capable o f  suppo r t i ng  s u f f i c i e n t  
r e q u i r e d  f ea tu res  t o  a l l o w  c o n t i n u a t i o n  o f  CORE ALTERATIONS, 
f u e l  movement, and opera t ions  w i t h  a p o t e n t i a l  f o r  d r a i n i n g  
t h e  r e a c t o r  vessel f o r  an 8 hour pe r i od .  Th i s  8-hour  p e r i o d  
i s  reasonable p rov ided  t h e  Required Ac t ions  o f  LC0 3.8.10 do 
n o t  apply .  

However, i f  a f t e r  8  hours, should any r e q u i r e d  f ea tu res  
s t i l l  have no power a v a i l a b l e  f rom an OPERABLE o f f s i t e  
c i r c u i t ,  Required Ac t i on  A.1.2 r e q u i r e s  d e c l a r i n g  such 
f ea tu res  inoperab le  so t h a t  app rop r i a te  r e s t r i c t i o n s  can be 
implemented i n  accordance w i t h  t h e  a f f e c t e d  r e q u i r e d  
f ea tu re ( s )  LCOs' ACTIONS. 

A.2.1. A.2.2. A.2.3, and A.2.4 

W i t h i n  8 hours o f  de te rmin ing  t h e  r e q u i r e d  o f f s i t e  c i r c u i t  
i s  inoperab le  ( no t  a v a i l a b l e  t o  some o r  a l l  r e q u i r e d  ESF 
buses), Required Ac t i on  A.1.2 a l l ows  t h e  cho ice  o f  d e c l a r i n g  
a f f e c t e d  r e q u i r e d  f ea tu res  inoperab le .  S ince t h i s  o p t i o n  
may i n v o l v e  undes i rab le  a d m i n i s t r a t i v e  e f f o r t s ,  Required 
Ac t ions  A.2.1, A.2.2, A.2.3, and A.2.4 a l t e r n a t i v e l y  a l l o w  
performance o f  o t h e r  s u f f i c i e n t l y  conserva t i ve  ac t ions ,  
thereby  avo id i ng  any undes i rab le  a d m i n i s t r a t i v e  e f f o r t s .  
Wi th  t h e  r e q u i r e d  o f f s i t e  c i r c u i t  i nope rab le  (unable t o  
supply  a l l  r equ i r ed  ESF buses), t h e  minimum r e q u i r e d  
d i v e r s i t y  o f  AC power sources i s  n o t  a v a i l a b l e .  I t  i s ,  
t he re fo re ,  r e q u i r e d  t o  suspend CORE ALTERATIONS, movement o f  
i r r a d i a t e d  f u e l  assemblies i n  t h e  secondary containment,  and 
a c t i v i t i e s  t h a t  cou ld  p o t e n t i a l l y  r e s u l t  i n  i nadve r t en t  
d r a i n i n g  o f  t h e  r e a c t o r  vessel .  

(cont inued)  
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ACTIONS A.2.1. A.2.2, A.2.3. and A.2.4 (cont inued)  

Suspension o f  these a c t i v i t i e s  s h a l l  n o t  p rec lude  complet ion 
o f  ac t i ons  t o  e s t a b l i s h  a sa fe  conserva t i ve  cond i t i on .  
These ac t i ons  min imize t h e  p r o b a b i l i t y  o f  t h e  occurrence o f  
pos tu la ted  events. I t  i s  f u r t h e r  r e q u i r e d  t o  i n i t i a t e  
a c t i o n  immediately t o  r e s t o r e  t h e  r e q u i r e d  o f f s i t e  c i r c u i t  
t o  OPERABLE s t a t u s  and t o  con t inue  t h i s  a c t i o n  u n t i l  
r e s t o r a t i o n  i s  accomplished i n  o rde r  t o  p rov ide  t h e  
necessary (and p re fe r red )  AC power t o  t h e  p l a n t  s a f e t y  
systems. 

Notw i ths tand ing  performance o f  t h e  above conserva t i ve  
Required Act ions,  t h e  p l a n t  i s  s t i l l  w i t h o u t  s u f f i c i e n t  AC 
power sources t o  operate i n  a sa fe  manner. Therefore, 
a c t i o n  must be i n i t i a t e d  t o  r e s t o r e  t h e  minimum r e q u i r e d  AC 
power sources and con t inue  u n t i l  t h e  LC0 requi rements a re  
res to red .  

The Completion Time o f  immediately f o r  r e s t o r i n g  t h e  
requ i red  o f f s i t e  c i r c u i t  t o  OPERABLE s t a t u s  i s  cons i s ten t  
w i t h  t h e  r e q u i r e d  t imes f o r  ac t i ons  r e q u i r i n g  prompt 
a t t e n t i o n .  The r e s t o r a t i o n  o f  t h e  r e q u i r e d  AC e l e c t r i c a l  
power sources should be completed as q u i c k l y  as p o s s i b l e  i n  
o rde r  t o  min imize t h e  t ime  d u r i n g  which t h e  p l a n t  s a f e t y  
systems may be w i t hou t  s u f f i c i e n t  power. 

Pursuant t o  LC0 3.0.6, t h e  D i s t r i b u t i o n  System ACTIONS are  
n o t  en te red  even i f  a l l  AC sources t o  i t are  inoperable,  
r e s u l t i n g  i n  de-energ iza t ion .  Therefore,  t h e  Required 
Ac t ions  o f  Cond i t ion  A have been mod i f i ed  by a Note t o  
i n d i c a t e  t h a t  when Cond i t ion  A i s  en te red  w i t h  no AC power 
t o  one ESF bus, ACTIONS f o r  LC0 3.8.10 must be i m e d i a t e l y  
entered.  Th is  Note a l lows Cond i t i on  A t o  p rov ide  
requi rements f o r  t h e  l o s s  o f  t h e  o f f s i t e  c i r c u i t  whether o r  
n o t  a d i v i s i o n  i s  de-energized. LC0 3.8.10 p rov ides  t h e  
app rop r i a te  r e s t r i c t i o n s  f o r  t h e  s i t u a t i o n  i n v o l v i n g  a 
de-energ ized d i v i s i o n .  

(cont inued)  
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ACTIONS 0.1, 0.2, and 0.3 
(continued) 

With one required DG inoperable, 14 days are allowed f o r  
res to r ing  the DG t o  OPERABLE s ta tus  provided the combustion 
turb ine generator (CTG) i s  v e r i f i e d  t o  be funct iona l  through 
t e s t i n g  w i t h i n  1 hour and i t s  breakers are v e r i f i e d  t o  be 
al igned t o  the ESF bus associated w i t h  the inoperable DG 
w i t h i n  1 hour and every 8 hours the rea f te r .  As long as the 
CTG i s  ava i lab le  t o  serve as a backup t o  the  inoperable DG, 
shutdown a c t i v i t i e s  ( t h a t  would otherwise be p roh ib i ted  i n  a 
low water l e v e l  cond i t ion)  i n  MODES 4 and 5 are permitted. 
This 14-day Completion Time i s  considered reasonable because 
o f  the r e l i a b i l i t y  and convenience o f  the CTG, the low 
p r o b a b i l i t y  o f  a shutdown t rans ien t  (e.g., l oss  o f  decay 
heat removal) occurr ing dur ing t h i s  t ime period, and the 
a v a i l a b i l i t y  o f  a t  l e a s t  one other OPERABLE DG. 

The CTG i s  considered funct iona l  when the requirements o f  
DCD T ie r  2, Section 9.5.13.19 are s a t i s f i e d  and the CTG i s  
v e r i f i e d  t o  s t a r t  from standby condi t ions and achieves 
steady s ta te  voltage 2 [6210] V and S [7590] V, and 
frequency 2. [58.8] Hz and 2 [61.2] Hz w i t h i n  2 minutes. 

C.1, C.2. C.3, C.4. and C.5 

When a Required Act ion and Completion Time o f  Condit ion B 
are not  met ( e i t h e r  the CTG i s  not  funct iona l  o r  a l ignab le  
t o  the required ESF bus, o r  one DG cannot be restored t o  
OPERABLE status),  o r  when two o r  more o f  the requ i red DGs 
are inoperable, the required d i v e r s i t y  o f  AC power sources 
t o  p l a n t  safety systems i s  n o t  avai lable.  Required Actions 
C.  1, C.2, and C.3, therefore,  suspend CORE ALTERATIONS, 
movement o f  i r r a d i a t e d  fue l  assembl i es  i n  the secondary 
containment, and a c t i v i t i e s  tha t  could p o t e n t i a l l y  r e s u l t  i n  
inadvertent  d ra in ing  o f  the reactor  vessel. Suspension o f  
these a c t i v i t i e s  sha l l  not  preclude completion o f  act ions t o  
es tab l i sh  a safe conservative condi t ion.  These act ions 
minimize the p r o b a b i l i t y  o f  the occurrence o f  postulated 
events. It i s  f u r t h e r  required t o  i n i t i a t e  ac t ion  
immediately t o  res tore  the requ i red DG(s) OPERABLE s ta tus  
and t o  continue t h i s  ac t ion  u n t i l  res to ra t ion  i s  
accomplished i n  order t o  provide the required d i v e r s i t y  o f  
AC power sources t o  p lan t  sa fe ty  systems. 

(continued) 
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BASES 

SURVEILLANCE See Bases f o r  LC0 3 . 8 . 2  
REQUIREMENTS 

REFERENCES None. 

P 
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B 3.9 REFUELING OPERATIONS 

B 3.9.1 Refueling Equipment Interlocks 

BASES 

BACKGROUND Refueling equipment interlocks restrict the operation of the 
refueling equipment or the withdrawal of control rods to 
reinforce unit procedures in preventing the reactor from 
achieving criticality during refueling. The refueling 
interlock circuitry senses the conditions of the refueling 
equipment and the control rods. Depending on the sensed 
conditions, interlocks are actuated to prevent the operation 
of the refueling equipment or the withdrawal of control 
rods. 

GDC 26 of 10 CFR 50, Appendix A, requires that one of the 
two required independent reactivity control systems be 
capable of holding the reactor core subcritical under cold 
conditions (Ref. 1). The control rods, when fully inserted, 
serve as the system capable of maintaining the reactor 
subcritical in cold conditions during all fuel movement 
activities and accidents. 

Two channels of instrumentation are provided to sense the 
position of the refueling machine, the loading of the 
refueling machine main hoist, and the full insertion of all 
control rods. With the reactor mode switch in the shutdown 
or refueling position, the indicated conditions are combined 
in logic circuits to determine if all restrictions on 
refuel ing equipment operations and control rod insertion are 
satisfied. 

A control rod not at its full-in position interrupts power 
to the refueling equipment and prevents operating the 
equipment over the reactor core when loaded with a fuel 
assembly. Conversely, the refueling equipment located over 
the core and loaded with fuel inserts a control rod 
withdrawal block in the Rod Control and Information System 
(RCIS) to prevent withdrawing a control rod. 

The refueling machine has two mechanical switches that open 
before the machine and the fuel grapple are physically 
located over the reactor vessel. The main hoist has two 
switches that open when the hoist is loaded with fuel. The 
refueling interlocks use these indications to prevent 
operation of the refueling equipment with fuel loaded over 

(continued) 
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BASES 

BACKGROUND the core whenever any control rod is withdrawn, or to 
(continued) prevent control rod withdrawal whenever fuel loaded 

refueling equipment is over the core (Ref. 2). 

The hoist switches open at a load lighter than the weight of 
a single fuel assembly in water. 

APPLICABLE 
SAFETY ANALYSES 

The refueling interlocks are explicitly assumed in the 
safety analysis of the control rod removal error during 
refueling (Ref. 3). This analysis evaluates the 
consequences of control rod withdrawal during refueling. A 
prompt reactivity excursion during refueling could 
potentially result in fuel failure with subsequent release 
of radioactive material to the environment. 

Criticality and, therefore, subsequent prompt reactivity 
excursions are prevented during the insertion of fuel, 
provided all control rods are fully inserted during the fuel 
insertion. The refueling interlocks accomplish this by 
preventing loading fuel into the core with any control rod 
withdrawn, or by preventing withdrawal of a rod from the 
core during fuel loading. 

The refueling machine location switches activate at a point 
outside of the reactor core, such that, considering switch 
hysteresis and maximum machine momentum toward the core at 
the time of power loss with a fuel assembly loaded and a 
control rod withdrawn, the fuel is not over the core. 

Refueling equipment interlocks satisfy Criterion 3 of the 
NRC Pol icy Statement. 

LC0 To prevent criticality during refueling, the refueling 
interlocks ensure that fuel assemblies are not loaded with 
any control rod withdrawn. 

To prevent these conditions from developing, the 
all-rods-in, the refueling machine position, and the 
refueling machine main hoist fuel loaded inputs are required 
to be OPERABLE. These inputs are combined in logic circuits 
that provide refueling equipment or control rod 

(continued) 
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BASES 

LC0 b locks  t o  p revent  opera t ions  t h a t  cou ld  r e s u l t  i n  
(cont inued)  c r i t i c a l  i t y  du r i ng  r e f u e l i n g  operat ions.  

APPLICABILITY I n  MODE 5, a  prompt r e a c t i v i t y  excurs ion  cou ld  cause f u e l  
damage and subsequent r e l ease  o f  r a d i o a c t i v e  m a t e r i a l  t o  t h e  
environment. The r e f u e l  i n g  equipment i n t e r l o c k s  p r o t e c t  
aga ins t  prompt r e a c t i v i t y  excurs ions  d u r i n g  MODE 5. The 
i n t e r l o c k s  a re  o n l y  r equ i red  t o  be OPERABLE d u r i n g  i n - vesse l  
f u e l  movement w i t h  r e f u e l i n g  equipment assoc ia ted  w i t h  t h e  
i n t e r l o c k s .  

I n  MODES 1, 2, 3 ,  and 4 ,  t h e  r e a c t o r  p ressure  vessel  head i s  
on, and no f u e l  l oad ing  a c t i v i t i e s  a re  poss ib l e .  Therefore,  
t h e  r e f u e l i n g  i n t e r l o c k s  a re  n o t  r e q u i r e d  t o  be OPERABLE i n  
these MODES. 

ACTIONS LL 

With one o r  more o f  t h e  r e q u i r e d  r e f u e l i n g  equipment 
i n t e r l o c k s  inoperable,  t h e  u n i t  must be p laced i n  a  
c o n d i t i o n  i n  which t h e  LC0 does n o t  apply. I n - vesse l  f u e l  
movement w i t h  t h e  a f f e c t e d  r e f u e l i n g  equipment must be 
immediate ly  suspended. Th is  a c t i o n  ensures t h a t  opera t ions  
a r e  n o t  performed w i t h  equipment t h a t  would p o t e n t i a l l y  n o t  
be b locked f rom unacceptable ope ra t i ons  (e.g., l o a d i n g  f u e l  
i n t o  a  c e l l  w i t h  a  c o n t r o l  r od  withdrawn). Suspension o f  
i n - vesse l  f u e l  movement s h a l l  n o t  p rec lude  complet ion o f  
movement o f  a  component t o  a  sa fe  p o s i t i o n .  

SURVEILLANCE SR 3 . 9 . 1 . 1  
REOU IREMENTS 

Performance o f  a  CHANNEL FUNCTIONAL TEST demonstrates each 
r e q u i r e d  r e f u e l  i n g  equipment i n t e r l o c k  w i l l  f u n c t i o n  
p r o p e r l y  when a  s imu la ted  o r  ac tua l  s i g n a l  i n d i c a t i v e  o f  a  
r e q u i r e d  c o n d i t i o n  i s  i n j e c t e d  i n t o  t h e  l o g i c .  The CHANNEL 
FUNCTIONAL TEST may be performed by any s e r i e s  o f  
sequent ia l ,  over lapping,  o r  t o t a l  channel s teps so t h a t  t h e  
e n t i r e  channel i s  t es ted .  

(cont inued)  
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Refue l i ng  Equipment I n t e r l o c k s  
B  3 . 9 . 1  

BASES 

SURVEILLANCE SR 3 . 9 . 1 . 1  (cont inued)  
REOUIREMENTS -.-- - - 

The 7  day Frequency i s  based on eng ineer ing  judgment and i s  
considered adequate i n  view o f  o the r  i n d i c a t i o n s  o f  
r e f u e l i n g  i n t e r l o c k s  and t h e i r  associated i n p u t  s t a t u s  t h a t  
a re  a v a i l a b l e  t o  u n i t  opera t ions  personnel.  

REFERENCES 1 .  1 0 C F R 5 0 , A p p e n d i x A , G D C 2 6 .  

2.  DCD T i e r  2, Sect ion  7 .7 .1 .2 .  

3 .  DCD T i e r  2,  Sect ion  1 5 . 4 . 1 . 1 .  
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Refuel Position Rod-Out Interlock 
B 3.9.2 

B 3.9 REFUELING OPERATIONS 

B 3.9.2 Refuel Position Rod-Out Interlock 

BASES 

BACKGROUND The refuel position rod-out interlock restricts the movement 
of control rods to reinforce unit procedures that prevent 
the reactor from becoming critical during refueling 
operations. During refuel ing operations no more than one 
control rod or rod pair associated with the same HCU is 
permitted to be withdrawn. 

GDC 26 of 10 CFR 50, Appendix A, requires that one of the 
two required independent reactivity control systems be 
capable of holding the reactor core subcritical under cold 
conditions (Ref. 1). The control rods serve as the system 
capable of maintaining the reactor subcritical in cold 
conditions. 

The refuel position rod-out interlock prevents the selection 
of an additional control rod for movement when any other 
control rod or rod pair is not fully inserted (Ref. 2). It 
is a logic circuit that has redundant channels. It uses the 
all-rods-in signal (from the control rod full-in position 
indicators discussed in LC0 3.9.4, "Control Rod Position 
Indication") and a rod selection signal (from the Rod 
Control and Information System). 

This Specification ensures that the performance of the 
refuel position rod-out interlock in the event of a Design 
Basis Accident meets the assumptions used in the safety 
analysis of Reference 3. 

APPLICABLE The refuel position rod-out interlock is explicitly 
SAFETY ANALYSES assumed in the safety analysis of the control rod removal 

error during refueling (Ref. 3). This analysis evaluates 
the consequences of control rod withdrawal during refueling. 
A prompt reactivity excursion during refuel ing could 
potentially result in fuel failure with subsequent release 
of radioactive material to the environment. 

(continued) 
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Refuel P o s i t i o n  Rod-Out I n t e r l o c k  
B  3.9.2 

BASES 

APPLICABLE The r e f u e l  p o s i t i o n  rod -ou t  i n t e r l o c k  and adequate SDM 
SAFETY ANALYSES (LC0 3.1.1) p revent  c r i t i c a l i t y  by p reven t i ng  w i thdrawa l  o f  

(cont inued)  more than  one c o n t r o l  r od  o r  r o d  p a i r .  Wi th  one c o n t r o l  r o d  
o r  r o d  p a i r  withdrawn, t h e  core w i l l  remain s u b c r i t i c a l ,  
thereby  p reven t i ng  any prompt c r i t i c a l  excurs ion.  

The r e f u e l  p o s i t i o n  rod -ou t  i n t e r l o c k  s a t i s f i e s  C r i t e r i o n  3  
o f  t h e  NRC Pol i c y  Statement. 

LC0 To prevent  c r i t i c a l i t y  d u r i n g  MODE 5, t h e  r e f u e l  p o s i t i o n  
rod -ou t  i n t e r l o c k  ensures no more than  one c o n t r o l  r o d  o r  
r o d  p a i r  may be withdrawn. Both channels o f  t h e  r e f u e l  
p o s i t i o n  rod -ou t  i n t e r l o c k  a re  r e q u i r e d  t o  be OPERABLE. 

APPLICABILITY I n  MODE 5, w i t h  t h e  r e a c t o r  mode sw i t ch  i n  t h e  r e f u e l  
p o s i t i o n ,  t h e  OPERABLE r e f u e l  p o s i t i o n  rod -ou t  i n t e r l o c k  
p rov ides  p r o t e c t i o n  aga ins t  prompt r e a c t i v i t y  excurs ions.  

I n  MODES 1, 2, 3, and 4, t h e  r e f u e l  p o s i t i o n  rod -ou t  
i n t e r l o c k  i s  n o t  r equ i red  t o  be OPERABLE and i s  bypassed. 
I n  MODES 1  and 2, t h e  Reactor P r o t e c t i o n  System 
(LCOs 3.3.1.1 and 3.3.1.2) and t h e  c o n t r o l  rods  (LC0 3.1.2) 
p rov ide  m i t i g a t i o n  o f  p o t e n t i a l  r e a c t i v i t y  excurs ions.  I n  
MODES 3  and 4, w i t h  t h e  r e a c t o r  mode sw i t ch  i n  t h e  shutdown 
p o s i t i o n ,  a  c o n t r o l  r od  b lock  (LC0 3.3.5.1) ensures a l l  
c o n t r o l  rods a re  i nse r ted ,  thereby  p reven t i ng  c r i t i c a l i t y  
d u r i n g  shutdown cond i t i ons .  

ACTIONS A . l  and A . 2  

With one o r  bo th  channels o f  t h e  r e f u e l  p o s i t i o n  rod -ou t  
i n t e r l o c k  inoperable,  t h e  r e f u e l i n g  i n t e r l o c k s  may n o t  be 
capable o f  p revent ing  more than  one c o n t r o l  r o d  o r  r o d  p a i r  
f rom be ing  withdrawn. Th is  c o n d i t i o n  may l e a d  t o  
c r i t i c a l i t y .  

(cont inued)  
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Refuel Position Rod-Out Interlock 
B 3.9.2 

BASES 

ACTIONS A.l and A.2 (continued) 

Control rod withdrawal must be immediately suspended, and 
action must be immediately initiated to fully insert all 
insertable control rods in core cells containing one or more 
fuel assemblies. Action must continue until all such 
control rods are fully inserted. Control rods in core cells 
containing no fuel assemblies do not affect the reactivity 
of the core and, therefore, do not have to be inserted. 

SURVEILLANCE SR 3.9.2.1 
REOUIREMENTS . - -  

Proper functioning of the refueling position rod-out 
interlock requires the reactor mode switch to be in Refuel. 
During control rod withdrawal in MODE 5, improper 
positioning of the reactor mode switch and the RCIS 
GANG/SINGLE selection switch could, in some instances, allow 
improper bypassing of required interlocks. Therefore, this 
Surveillance imposes an additional level of assurance that 
the refueling position rod-out interlock will be OPERABLE 
when required. By "locking" the reactor mode switch in the 
proper position, an additional administrative control is in 
place to preclude operator errors from resulting in 
unanalyzed operation. 

The Frequency of 12 hours is sufficient in view of other 
administrative controls utilized during refueling operations 
to ensure safe operation. 

Performance of a CHANNEL FUNCTIONAL TEST on each channel 
demonstrates the associated refuel position rod-out 
interlock will function properly when a simulated or actual 
signal indicative of a required condition is injected into 
the logic. The CHANNEL FUNCTIONAL TEST may be performed by 
any series of sequential, overlapping, or total channel 
steps so that the entire channel is tested. The 7 day 
Frequency is considered adequate because of demonstrated 
circuit re1 iabil i ty, procedural controls on control rod 
withdrawals, and visual and audible indications available in 
the control room to alert the operator of control rods not 

(continued) 
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Refuel P o s i t i o n  Rod-Out I n t e r l o c k  
B  3.9.2 

BASES 

SURVEILLANCE SR 3.9.2.2 (cont inued)  
REQUIREMENTS 

f u l l y  i nse r ted .  To per form t h e  r e q u i r e d  t e s t i n g ,  t h e  
a p p l i c a b l e  c o n d i t i o n -  must be entered ( i  .e., a  c o n t r o l  r o d  
must be withdrawn f rom i t s  f u l l - i n  p o s i t i o n ) .  Therefore,  
SR 3.9.2.2 has been mod i f i ed  bv a  Note t h a t  s t a t e s  t h e  
CHANNEL FUNCTIONAL TEST i s  n o t - r e q u i r e d  t o  be performed 
u n t i l  1 hour a f t e r  any c o n t r o l  r o d  i s  withdrawn. 

REFERENCES 1. 10 CFR 50, Appendix A, GDC 26. 

2. DCD T i e r  2, Sec t ion  7.7.1.2. 

3. DCD T i e r  2, Sec t ion  15.4.1.1. 
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Cont ro l  Rod P o s i t i o n  
B  3.9.3 

B 3.9 REFUELING OPERATIONS 

B 3.9.3 Cont ro l  Rod P o s i t i o n  

BASES 

BACKGROUND Contro l  rods p rov ide  t h e  c a p a b i l i t y  t o  ma in ta i n  t h e  r e a c t o r  
s u b c r i t i c a l  under a l l  cond i t i ons  and t o  l i m i t  t h e  p o t e n t i a l  
amount and r a t e  o f  r e a c t i v i t y  inc rease  caused by  a  
ma l f unc t i on  i n  t h e  Cont ro l  Rod D r i v e  System. Dur ing  
r e f u e l i n g ,  movement o f  c o n t r o l  rods  i s  l i m i t e d  by  t h e  
r e f u e l i n g  i n t e r l o c k s  (LC0 3.9.1 and LC0 3.9.2) o r  t h e  
c o n t r o l  r o d  b lock  w i t h  t h e  r e a c t o r  mode sw i t ch  i n  t h e  
shutdown p o s i t i o n  (LC0 3.3.5.1). 

GDC 26 o f  10 CFR 50, Appendix A, r equ i res  t h a t  one o f  t h e  
two r e q u i r e d  independent r e a c t i v i t y  c o n t r o l  systems be 
capable o f  ho ld i ng  t h e  r e a c t o r  core s u b c r i t i c a l  under c o l d  
cond i t i ons  (Ref. 1). The c o n t r o l  rods serve as t h e  system 
capable o f  ma in ta i n i ng  t h e  r e a c t o r  s u b c r i t i c a l  i n  c o l d  
cond i t i ons .  

The r e f u e l i n g  i n t e r l o c k s  and t h e  RCIS GANG/SINGLE s e l e c t i o n  
sw i tch  a l l o w  a  s i n g l e  c o n t r o l  r od  t o  be withdrawn a t  any 
t ime unless f u e l  i s  being loaded i n t o  t h e  core.  However, 
d u r i n g  r e f u e l i n g ,  t h e  RCIS "Rod Test Swi tch"  a l l ows  two 
c o n t r o l  rods  t o  be withdrawn f o r  scram t e s t i n g .  To prec lude 
l o a d i n g  f u e l  assemblies i n t o  t h e  core  w i t h  a  c o n t r o l  r o d  
withdrawn, a l l  c o n t r o l  rods must be f u l l y  i nse r ted .  Th is  
prevents t h e  r e a c t o r  f rom ach iev ing  c r i t i c a l i t y  d u r i n g  
r e f u e l i n g  operat ions.  

APPLICABLE Prevent ion and m i t i g a t i o n  o f  prompt r e a c t i v i t y  excurs ions 
SAFETY ANALYSES du r i ng  r e f u e l i n g  a re  p rov ided  by t h e  r e f u e l i n g  i n t e r l o c k s  

(LC0 3.9.1 and LC0 3.9.2), t h e  SDM (LC0 3.1.1), t h e  s t a r t u p  
range mon i to r  neutron f l u x  scram (LC0 3.3.1.1), t h e  average 
power range mon i to r  neutron f l u x  scram (LC0 3.3.1.1), and 
t h e  c o n t r o l  r od  b lock  i ns t rumen ta t i on  (LC0 3.3.5.1). 

The s a f e t y  ana l ys i s  o f  t h e  c o n t r o l  r o d  removal e r r o r  d u r i n g  
r e f u e l i n g  (Ref. 2)  assumes t h e  f u n c t i o n i n g  o f  t h e  r e f u e l i n g  
i n t e r l o c k s  and adequate SDM. A d d i t i o n a l l y ,  p r i o r  t o  f u e l  
re load ,  a l l  c o n t r o l  rods must be f u l l y  i n s e r t e d  t o  ensure 
t h a t  an i nadve r ten t  c r i t i c a l i t y  does n o t  occur.  

(cont inued)  
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Control Rod Position 
B 3.9.3 

BASES 

APPLICABLE Control rod position satisfies Criterion 3 of the NRC Policy 
SAFETY ANALYSES Statement. 

(continued) 

LC0 All control rods must be fully inserted during applicable 
refueling conditions to prevent an inadvertent criticality 
during refueling. 

APPLICABILITY During MODE 5, loading fuel into a core cell with the 
control rod withdrawn may result in inadvertent critical i ty. 
Therefore, the control rod must be inserted before loading 
fuel into a core cell. All control rods must be inserted 
before loading fuel to ensure that a fuel loading error does 
not result in loading fuel into a core cell with the control 
rod withdrawn. 

In MODES 1, 2, 3, and 4, the reactor pressure vessel head is 
on, and no fuel loading activities are possible. Therefore, 
this Specification is not applicable in these MODES. 

ACTIONS tu 

With all control rods not fully inserted during the 
applicable conditions, an inadvertent criticality could 
occur that is not analyzed. All fuel loading operations 
must be immediately suspended. Suspension of these 
activities shall not preclude completion of movement of a 
component to a safe position. 

SURVEILLANCE SR 3.9.3.1 
REQUIREMENTS 

During refueling, to ensure that the reactor remains 
subcritical, all control rods must be fully inserted prior 
to and during fuel loading. Periodic checks of the control 
rod position ensure this condition is maintained. 

The 12 hour Frequency takes into consideration the 
procedural controls on control rod movement during refueling 

(continued) 
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Control  Rod P o s i t i o n  
B 3.9.3 

BASES 

SURVEILLANCE SR 3.9.3.1 (continued) 
REQUIREMENTS 

as w e l l  as t h e  redundant funct ions  o f  t h e  r e f u e l i n g  
i n t e r l o c k s .  

REFERENCES 1. 1 0 C F R 5 0 , A p p e n d i x A , G D C 2 6 .  

2. DCD T i e r  2, Sect ion 1 5 . 4 . 1 . 1 .  
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Cont ro l  Rod P o s i t i o n  I n d i c a t i o n  
B  3.9.4 

B  3.9 REFUELING OPERATIONS 

B  3.9.4 Contro l  Rod P o s i t i o n  I n d i c a t i o n  

BASES 

BACKGROUND The f u l l - i n  p o s i t i o n  i n d i c a t i o n  channel f o r  each c o n t r o l  r o d  
prov ides  i n fo rma t i on  necessary t o  t h e  r e f u e l i n g  i n t e r l o c k s  
t o  prevent  inadver ten t  c r i t i c a l i t i e s  du r i ng  r e f u e l i n g  
operat ions.  For t h e  F ine  Mot ion Cont ro l  Rod Dr i ves  (FMCRD), 
p o s i t i o n  i s  de r i ved  from synchros which have an analog 
output .  The RCIS t r a n s l a t e s  t he  1 0 a  i n s e r t i o n  s i gna l  f rom 
t h e  synchro i n t o  a  d i s c r e t e  f u l l - i n  p o s i t i o n  s i gna l  t o  be 
used as a  permiss ive i n  t he  r e f u e l i n g  i n t e r l o c k s .  Dur ing 
r e f u e l i n g ,  t h e  r e f u e l i n g  i n t e r l o c k s  (LC0 3.9.1 and 
LC0 3.9.2) use t h e  f u l l - i n  p o s i t i o n  i n d i c a t i o n  channels t o  
l i m i t  t h e  opera t ion  o f  t he  r e f u e l i n g  equipment and t h e  
movement o f  t h e  c o n t r o l  rods. The absence o f  t h e  f u l l - i n  
p o s i t i o n  i n d i c a t i o n  channel s igna l  f o r  any c o n t r o l  r o d  
removes t h e  a l l - r o d s - i n  permiss ive f o r  t h e  r e f u e l i n g  
equipment i n t e r l o c k s  and prevents f u e l  load ing .  A1 so, t h i s  
c o n d i t i o n  causes the  r e f u e l  p o s i t i o n  rod-ou t  i n t e r l o c k  t o  
n o t  a l l o w  the  withdrawal o f  any o the r  c o n t r o l  rod.  

GDC 26 o f  10 CFR 50, Appendix A, requ i res  t h a t  one o f  t h e  
two requ i red  independent r e a c t i v i t y  c o n t r o l  systems be 
capable o f  ho ld ing  t h e  r e a c t o r  core s u b c r i t i c a l  under c o l d  
cond i t i ons  (Ref. 1). The c o n t r o l  rods serve as t h e  system 
capable o f  ma in ta in ing  the  r e a c t o r  s u b c r i t i c a l  i n  c o l d  
cond i t i ons .  

APPLICABLE Prevent ion and m i t i g a t i o n  o f  prompt r e a c t i v i t y  excurs ions 
SAFETY ANALYSES du r i ng  r e f u e l i n g  are  prov ided by t h e  r e f u e l i n g  i n t e r l o c k s  

(LC0 3.9.1 and LC0 3.9.2), t he  SDM (LC0 3.1.1), t h e  s t a r t u p  
range mon i to r  neutron f l u x  scram (LC0 3.3.1.1), t h e  average 
power range mon i to r  neutron f l u x  scram (LC0 3.3.1.1), and 
t h e  c o n t r o l  r o d  b lock  ins t rumenta t ion  (LC0 3.3.5.1). 

(cont inued) 
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Cont ro l  Rod P o s i t i o n  I n d i c a t i o n  
B 3.9.4 

BASES 

APPLICABLE The s a f e t y  ana l ys i s  f o r  t h e  c o n t r o l  r o d  removal e r r o r  d u r i n g  
SAFETY ANALYSES r e f u e l i n g  (Ref. 2) assumes t h e  f u n c t i o n i n g  o f  t h e  
(cont inued)  r e f u e l i n g  i n t e r l o c k s  and adequate SDM. The f u l l  - i n  p o s i t i o n  

i n d i c a t i o n  channel i s  r e q u i r e d  t o  be OPERABLE so t h a t  t h e  
r e f u e l i n g  i n t e r l o c k s  can ensure t h a t  f u e l  cannot be loaded 
w i t h  any c o n t r o l  r o d  o r  r od  p a i r  withdrawn and t h a t  no more 
than one c o n t r o l  r o d  o r  r o d  p a i r  can be withdrawn a t  a  t ime.  

Con t ro l  r o d  p o s i t i o n  i n d i c a t i o n  s a t i s f i e s  C r i t e r i o n  3  o f  t h e  
NRC P o l i c y  Statement. 

LC0 One o f  t h e  two c o n t r o l  r o d  f u l l - i n  p o s i t i o n  i n d i c a t i o n  
channels must be OPERABLE t o  p rov ide  t h e  r e q u i r e d  i n p u t s  t o  
t h e  r e f u e l i n g  i n t e r l o c k s .  A  channel i s  OPERABLE i f  i t 
prov ides  c o r r e c t  p o s i t i o n  i n d i c a t i o n  t o  t h e  r e f u e l i n g  
i n t e r l o c k  l o g i c .  

APPLICABILITY Dur ing MODE 5, t h e  c o n t r o l  rods must have OPERABLE f u l l  - i n  
p o s i t i o n  i n d i c a t i o n  channels t o  ensure t h e  a p p l i c a b l e  
r e f u e l i n g  i n t e r l o c k s  w i l l  be OPERABLE. 

I n  MODES 1 and 2, requirements f o r  c o n t r o l  r o d  p o s i t i o n  a re  
s p e c i f i e d  i n  LC0 3.1.3, "Contro l  Rod OPERABILITY ." I n  
MODES 3 and 4, w i t h  t h e  r e a c t o r  mode sw i t ch  i n  t h e  shutdown 
p o s i t i o n ,  a  c o n t r o l  r od  b lock  (LC0 3.3.5.1) ensures a l l  
c o n t r o l  rods  a re  inser ted ,  thereby p reven t i ng  c r i t i c a l i t y  
d u r i n g  shutdown cond i t i ons .  

ACTIONS A  Note has been prov ided  t o  modi fy  t h e  ACTIONS r e l a t e d  t o  
c o n t r o l  r o d  p o s i t i o n  i n d i c a t i o n  channels. Sec t ion  1.3 ,  
Completion Times, s p e c i f i e s  t h a t  once a  Cond i t i on  has been 
entered, subsequent t r a i n s ,  subsystems, components, o r  
v a r i a b l e s  expressed i n  t h e  Condi t ion,  d iscovered  t o  be 
inoperab le  o r  n o t  w i t h i n  l i m i t s ,  w i l l  n o t  r e s u l t  i n  separate 
e n t r y  i n t o  t h e  Cond i t ion .  Sec t ion  1.3 a l s o  s p e c i f i e s  t h a t  
Required Ac t ions  o f  t h e  Cond i t ion  con t inue  t o  app ly  f o r  each 
a d d i t i o n a l  f a i l u r e ,  w i t h  Completion Times based on i n i t i a l  
e n t r y  i n t o  t h e  Cond i t ion .  However, t h e  Required Ac t i ons  f o r  
c o n t r o l  rods  w i t h  inoperab le  p o s i t i o n  i n d i c a t i o n  channels 

(cont inued)  
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ACTIONS provide appropriate compensatory measures. As such, this 
(continued) Note has been provided, which allows separate Condition 

entry for each control rod with inoperable position 
indication channels. 

A.1.1. A.1.2. A.1.3, A.2.1. and A.2.2 

With required full-in position indication channels 
inoperable for one or more control rods, compensating 
actions must be taken to protect against potential 
reactivity excursions from fuel assembly insertions or 
control rod withdrawals. This may be accomplished by 
immediately suspending in-vessel fuel movement and control 
rod withdrawal, and immediately initiating action to fully 
insert all insertable control rods in core cells containing 
one or more fuel assemblies. Actions must continue until 
all insertable control rods in core cells containing one or 
more fuel assemblies are fully inserted. Suspension of 
in-vessel fuel movements and control rod withdrawal shall 
not preclude moving a component to a safe position. 

Alternatively, actions may be immediately initiated to fully 
insert the control rod(s) associated with the inoperable 
full -in position indicators(s) and to disarm the drive(s) to 
ensure that the control rod is not withdrawn. Actions must 
continue until all associated control rods are fully 
inserted and drives are disarmed. 

Under these conditions, an inoperable full-in channel may be 
bypassed to allow refueling operations to proceed. An 
alternate method must be used to ensure the control rod is 
fully inserted (e.g., use the OX position indication). 
Another option is to bypass Synchro A (which is the current 
position probe) and use Synchro B instead. If the readings 
of the two Synchros do not agree, the conditions will be 
alarmed to the operator to initiate bypass of Synchro A and 
to use Synchro B. 

(continued) 
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Cont ro l  Rod P o s i t i o n  I n d i c a t i o n  
B 3 . 9 . 4  

BASES 

SURVEILLANCE SR 3 . 9 . 4 . L  
REQUIREMENTS 

The f u l l - i n  p o s i t i o n  i n d i c a t i o n  channels p rov ide  i n p u t  t o  
t h e  rod -ou t  i n t e r l o c k  and o the r  r e f u e l i n g .  i n t e r l o c k s  t h a t  
r e q u i r e  an a l l - r o d s - i n  permiss ive.  The i n t e r l o c k s  a re  
a c t i v a t e d  when t h e  f u l l - i n  p o s i t i o n  i n d i c a t i o n  f o r  any 
c o n t r o l  r o d  i s  n o t  present,  s ince  t h i s  i n d i c a t e s  t h a t  a l l  
rods  a re  n o t  f u l l y  inser ted .  Therefore, t e s t i n g  o f  t h e  
f u l l - i n  p o s i t i o n  i n d i c a t i o n  channels i s  performed t o  ensure 
t h a t  when a  c o n t r o l  r o d  i s  withdrawn, t h e  f u l l - i n  p o s i t i o n  
i n d i c a t i o n  i s  n o t  present .  Per forming t h e  SR each t ime  a  
c o n t r o l  r od  i s  withdrawn i s  considered adequate because o f  
t h e  procedura l  c o n t r o l s  on c o n t r o l  r o d  wi thdrawals and t h e  
v i s u a l  and aud ib le  i n d i c a t i o n s  a v a i l a b l e  i n  t h e  c o n t r o l  room 
t o  a l e r t  t h e  opera to r  t o  c o n t r o l  rods  n o t  f u l l y  i nse r ted .  

REFERENCES 1 .  l O C F R 5 0 , A p p e n d i x A , G D C 2 6 .  

2. DCD T i e r  2, Sec t ion  1 5 . 4 . 1 . 1 .  
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B  3.9 REFUELING OPERATIONS 

B 3.9.5 Cont ro l  Rod OPERABILITY - Refuel i n g  

BASES - 
BACKGROUND Cont ro l  rods  a re  components o f  t h e  Cont ro l  Rod D r i v e  (CRD) 

System, t h e  p r imary  r e a c t i v i t y  c o n t r o l  system f o r  t h e  
r e a c t o r .  I n  con junc t i on  w i t h  t h e  Reactor P r o t e c t i o n  System, 
t h e  CRD System prov ides  t h e  means f o r  t h e  r e l i a b l e  c o n t r o l  
o f  r e a c t i v i t y  changes d u r i n g  r e f u e l  i n g  opera t ion .  I n  
a d d i t i o n ,  t h e  c o n t r o l  rods p rov ide  t h e  c a p a b i l i t y  t o  
ma in ta i n  t h e  r e a c t o r  s u b c r i t i c a l  under a l l  c o n d i t i o n s  and t o  
l i m i t  t h e  p o t e n t i a l  amount and r a t e  o f  r e a c t i v i t y  inc rease  
caused by a  ma l f unc t i on  i n  t h e  CRD System. 

The CRO system a l s o  inc ludes  t h e  F ine  Mot ion Cont ro l  Rod 
D r i ves  (FMCROs) and t h e  CRD system i ns t rumen ta t i on  w i t h  
which t h e  RCIS d i r e c t l y  i n t e r f a c e s .  The FMCRDs can be 
i n s e r t e d  e i t h e r  h y d r a u l i c a l l y  o r  e l e c t r i c a l l y .  I n  response 
t o  a  scram s igna l ,  t h e  FMCRD i s  i n s e r t e d  h y d r a u l i c a l l y  v i a  
t h e  s to red  energy i n  t h e  scram accumulators. A  redundant 
s i gna l  i s  a l s o  g iven  t o  i n s e r t  t h e  FMCRO e l e c t r i c a l l y  v i a  
i t s  motor d r i v e .  Th is  d i v e r s i t y  p rov ides  a  h i g h  degree o f  
assurance o f  r o d  i n s e r t i o n  on demand. 

GDC 26 o f  10 CFR 50, Appendix A, r e q u i r e s  t h a t  one o f  t h e  
two r e q u i r e d  independent r e a c t i v i t y  c o n t r o l  systems be 
capable o f  h o l d i n g  t h e  r e a c t o r  core  s u b c r i t i c a l  under c o l d  
c o n d i t i o n s  (Ref.  1 ) .  The CRD System i s  t h e  system capable 
o f  ma in ta i n i ng  t h e  r e a c t o r  s u b c r i t i c a l  i n  c o l d  cond i t i ons .  

APPLICABLE Prevent ion  and m i t i g a t i o n  o f  prompt r e a c t i v i t y  excurs ions  
SAFETY ANALYSES du r i ng  r e f u e l  i n g  a re  p rov ided  by r e f u e l  i ng i n t e r l o c k s  

(LC0 3.9.1 and LC0 3.9.2), t h e  SDM (LC0 3.1.1), t h e  s t a r t u p  
range mon i t o r  neu t ron  f l u x  scram (LC0 3.3.1.1), t h e  average 
power range mon i to r  neu t ron  f l u x  scram (LC0 3.3.1. l ) ,  and 
t h e  c o n t r o l  r od  b lock  i ns t rumen ta t i on  (LC0 3.3.5.1). 

The s a f e t y  ana l ys i s  f o r  t h e  c o n t r o l  r o d  removal e r r o r  d u r i n g  
r e f u e l i n g  (Ref. 2) eva lua tes  t h e  consequences o f  c o n t r o l  r o d  
wi thdrawal  d u r i n g  r e f u e l i n g .  A  prompt r e a c t i v i t y  excurs ion  
d u r i n g  r e f u e l i n g  cou ld  p o t e n t i a l l y  r e s u l t  i n  f u e l  f a i l u r e  
w i t h  subsequent r e l ease  o f  r a d i o a c t i v e  m a t e r i a l  t o  t h e  

(cont inued)  
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BASES 

environment. Cont ro l  r od  scram prov ides  backup p r o t e c t i o n  
should a prompt r e a c t i v i t y  excurs ion  occur. 

Cont ro l  r od  OPERABILITY d u r i n g  r e f u e l i n g  s a t i s f i e s  
C r i t e r i o n  3 o f  t h e  NRC P o l i c y  Statement. 

LC0 Each withdrawn c o n t r o l  r o d  must be OPERABLE. The withdrawn 
c o n t r o l  r o d  i s  considered OPERABLE i f  t h e  scram accumulator 
pressure i s  > 12.75 MPaG and t h e  c o n t r o l  r o d  i s  capable o f  
be ing  a u t o m a t i c a l l y  i n s e r t e d  upon r e c e i p t  o f  a scram s igna l .  
I n s e r t e d  c o n t r o l  rods  have a l ready  completed t h e i r  
r e a c t i v i t y  c o n t r o l  f unc t i on .  

APPLICABILITY Dur ing  MODE 5, withdrawn c o n t r o l  rods must be OPERABLE t o  
ensure t h a t  i n  a scram t h e  c o n t r o l  rods w i l l  i n s e r t  and 
p rov ide  t h e  r e q u i r e d  negat ive  r e a c t i v i t y  t o  ma in ta i n  t h e  
r e a c t o r  s u b c r i t i c a l .  

For MODES 1 and 2, c o n t r o l  r o d  requi rements a r e  found i n  
LC0 3.1.2,  " R e a c t i v i t y  Anomalies," LC0 3.1 .3 ,  "Cont ro l  Rod 
OPERABILITY," LC0 3.1.4,  "Cont ro l  Rod Scram Times," and 
LC0 3 .1 .5 ,  "Cont ro l  Rod Scram Accumulators." Dur ing  MODES 3 
and 4,  c o n t r o l  rods a re  o n l y  a l lowed t o  be withdrawn under 
LC0 3.10.3, "Cont ro l  Rod Withdrawal -Hot  Shutdown," and 
LC0 3.10.4, "Contro l  Rod Withdrawal -Co ld  Shutdown," i n  t h e  
Specia l  Operat ions sec t ion .  These p rov ide  adequate 
requi rements f o r  c o n t r o l  r o d  OPERABILITY d u r i n g  these 
cond i t i ons .  

ACTIONS 

With one o r  more withdrawn c o n t r o l  rods inoperable,  a c t i o n  
must be immediate ly  i n i t i a t e d  t o  f u l l y  i n s e r t  t h e  inoperab le  
c o n t r o l  r od (s ) .  I n s e r t i n g  t h e  c o n t r o l  rod(s )  ensures t h a t  
t h e  shutdown and scram c a p a b i l i t i e s  a re  n o t  adverse ly  
a f f ec ted .  Ac t ions  must con t inue  u n t i l  t h e  inoperab le  
c o n t r o l  rod(s )  i s  f u l l y  i nse r ted .  

(cont inued)  
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BASES 

SURVEILLANCE SR 3.9.5.1 and SR 3.9.5.2 
REQUIREMENTS 

Dur ing  MODE 5, t h e  OPERABILITY o f  c o n t r o l  rods i s  p r i m a r i l y  
r equ i red  t o  ensure t h a t  a  withdrawn c o n t r o l  r o d  w i l l  
au toma t i ca l l y  i n s e r t  i f  a  s i gna l  r e q u i r i n g  a  r e a c t o r  
shutdown occurs. Because no e x p l i c i t  a n a l y s i s  e x i s t s  f o r  
automat ic  shutdown d u r i n g  r e f u e l i n g ,  t h e  shutdown f u n c t i o n  
i s  s a t i s f i e d  i f  t h e  withdrawn c o n t r o l  r o d  i s  capable o f  
automat ic  i n s e r t i o n  and t h e  assoc ia ted  CRD scram accumulator 
pressure i s  > 12.75 MPaG. 

The 7 day Frequency takes i n t o  cons ide ra t i on  equipment 
re1  i abi  1  i t y ,  procedura l  c o n t r o l s  over  t h e  scram 
accumulators, and c o n t r o l  room alarms and i n d i c a t i n g  l i g h t s  
t h a t  i n d i c a t e  low accumulator charge pressures. 

REFERENCES 1. 10 CFR 50, Appendix A, GDC 26. 

2. DCD T i e r  2, Sec t ion  15.4.1.1. 
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B 3.9 REFUELING OPERATIONS 

B 3.9.6 Reactor Pressure Vessel (RPV) Water Level 

BASES 

BACKGROUND The movement o f  f u e l  assemblies o r  hand l i ng  o f  c o n t r o l  rods 
w i t h i n  t h e  RPV r e q u i r e s  a minimum water  l e v e l  o f  7.0 m above 
t h e  t o p  o f  t h e  RPV f lange.  S u f f i c i e n t  water  i s  necessary t o  
r e t a i n  i o d i n e  f i s s i o n  p roduc t  a c t i v i t y  i n  t h e  water  i n  t h e  
event  o f  a f u e l  hand l i ng  acc iden t  (Refs. 3.9.6-1 and 
3.9.6-2). S u f f i c i e n t  i o d i n e  a c t i v i t y  would be r e t a i n e d  t o  
l i m i t  o f f s i t e  doses f rom t h e  acc iden t  t o  < 25% o f  
10 CFR 100 l i m i t s ,  as p rov ided  by t h e  guidance o f  
Reference 3. 

APPLICABLE Dur ing  movement o f  f u e l  assemblies o r  hand l i ng  o f  c o n t r o l  
SAFETY ANALYSES rods, t h e  water  l e v e l  i n  t h e  RPV and t h e  spent f u e l  pool  i s  

an i n i t i a l  c o n d i t i o n  design parameter i n  t h e  a n a l y s i s  o f  a 
f u e l  hand l i ng  acc iden t  i n  containment p o s t u l a t e d  by 
Regulatory Guide 1.25 (Ref.  1 ) .  A minimum water  l e v e l  o f  
7.0 m a l lows a decontaminat ion f a c t o r  o f  100 (Ref. 4) t o  be 
used i n  t h e  acc iden t  ana l ys i s  f o r  i od ine .  Th i s  r e l a t e s  t o  
t h e  assumption t h a t  99% o f  t h e  t o t a l  i o d i n e  re leased f rom 
t h e  p e l l e t  t o  c l add ing  gap o f  a l l  t h e  dropped f u e l  assembly 
rods  i s  r e t a i n e d  by t h e  r e f u e l i n g  c a v i t y  water .  The f u e l  
p e l l e t  t o  c l add ing  gap i s  assumed t o  con ta in  10% o f  t h e  
t o t a l  f u e l  r o d  i o d i n e  i nven to ry  (Ref.  1 ) .  

Ana lys is  o f  t h e  f u e l  hand l i ng  acc iden t  i n s i d e  containment i s  
descr ibed  i n  Reference 2. With a minimum water  l e v e l  o f  
7.0 m and a minimum decay t ime  o f  24 hours p r i o r  t o  f u e l  
handl ing,  t h e  ana l ys i s  and t e s t  programs demonstrate t h a t  
t h e  i o d i n e  re lease  due t o  a pos tu la ted  f u e l  hand l i ng  
acc iden t  i s  adequately captured by t h e  water,  and t h a t  
o f f s i t e  doses a re  mainta ined w i t h i n  a l l owab le  l i m i t s  
(Ref. 5 ) .  

RPV water  l e v e l  s a t i s f i e s  C r i t e r i o n  2 o f  t h e  NRC P o l i c y  
Statement. 

(cont inued)  
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LC0 A minimum water  l e v e l  o f  7.0 m above t h e  t o p  o f  t h e  RPV 
f l ange  i s  r e q u i r e d  t o  ensure t h a t  t h e  r a d i o l o g i c a l  
consequences o f  a pos tu la ted  f u e l  hand l i ng  acc iden t  a re  
w i t h i n  acceptable l i m i t s ,  as p rov ided  by t h e  guidance o f  
Reference 3. 

APPLICABILITY LC0 3.9.6 i s  app l i cab le  when moving f u e l  assemblies o r  
handl i n g  c o n t r o l  rods  ( i  .e., movement w i t h  o t h e r  than  t h e  
normal c o n t r o l  r o d  d r i v e )  w i t h i n  t h e  RPV. The LC0 min imizes 
t h e  p o s s i b i l i t y  o f  a f u e l  hand l i ng  acc iden t  i n  containment 
t h a t  i s  beyond t h e  assumptions o f  t h e  s a f e t y  ana l ys i s .  I f  
i r r a d i a t e d  f u e l  i s  n o t  p resent  w i t h i n  t h e  RPV, t h e r e  can be 
no s i g n i f i c a n t  r a d i o a c t i v i t y  r e l ease  as a r e s u l t  o f  a 
pos tu la ted  f u e l  handl i n g  acc ident .  Requirements f o r  f u e l  
hand l i ng  acc iden ts  i n  t h e  spent f u e l  s to rage poo l  a re  
covered by LC0 3.7.6, "Fuel Pool Water Level ." 

ACTIONS a 
I f  t h e  water  l e v e l  i s  < 7.0 m above t h e  t o p  o f  t h e  RPV 
f lange,  a1 1 opera t ions  i n v o l v i n g  movement o f  f u e l  assemblies 
and hand l i ng  o f  c o n t r o l  rods w i t h i n  t h e  RPV s h a l l  be 
suspended immediately t o  ensure t h a t  a f u e l  hand l i ng  
acc iden t  cannot occur. The suspension o f  f u e l  movement and 
c o n t r o l  r o d  handl i n g  s h a l l  n o t  p rec lude  complet ion o f  
movement o f  a component t o  a sa fe  p o s i t i o n .  

SURVEILLANCE SR 3.9.6.1 
REQUIREMENTS 

V e r i f i c a t i o n  o f  a minimum water  l e v e l  o f  7.0 m above t h e  t o p  
o f  t h e  RPV f l ange  ensures t h a t  t h e  design bas i s  f o r  t h e  
pos tu la ted  f u e l  hand l ing  acc iden t  a n a l y s i s  d u r i n g  r e f u e l i n g  
opera t ions  i s  met. Water a t  t h e  r e q u i r e d  l e v e l  l i m i t s  t h e  
consequences o f  damaged f u e l  rods, which a re  p o s t u l a t e d  t o  
r e s u l t  f rom a f u e l  hand l ing  acc iden t  i n  containment 
(Ref.  2 ) .  

The Frequency o f  24 hours i s  based on eng ineer ing  judgment 
and i s  considered adequate i n  view o f  t h e  l a r g e  volume o f  
water  and t h e  normal procedura l  c o n t r o l s  on va l ve  p o s i t i o n s ,  
which make s i g n i f i c a n t  unplanned l e v e l  changes u n l i k e l y .  

(cont inued)  
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REFERENCES 1. Regulatory Guide 1.25,  March 23, 1972. 

2 .  DCD T i e r  2 ,  Section 15.7.4 .  

3 .  NUREG-0800, Section 15.7.4.  

4.  NUREG-0831, Supplement 6 ,  Section 16.4.2.  

5 .  10 CFR 100.11. 
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B.3.9.7 Residual Heat Removal (RHR) - High Water Level 

BASES 

BACKGROUND The purpose o f  t h e  RHR System i n  MODE 5 i s  t o  remove decay 
heat  and sens ib l e  heat f rom t h e  r e a c t o r  coo lan t ,  as r e q u i r e d  
by GDC 34. Each o f  t h e  t h r e e  shutdown c o o l i n g  loops  o f  t h e  
RHR System can p rov ide  t h e  r e q u i r e d  decay heat  removal. Each 
l o o p  c o n s i s t s  o f  one motor d r i v e n  pump, a  heat  exchanger, 
and assoc ia ted  p i p i n g  and valves.  Each l oop  has a  ded ica ted  
suc t i on  nozz le  f rom t h e  r e a c t o r  vessel .  Each pump discharges 
t h e  r e a c t o r  coo lan t ,  a f t e r  i t  has been coo led  by c i r c u l a t i o n  
through t h e  respec t i ve  heat  exchangers, t o  t h e  r e a c t o r  v i a  
feedwater l i n e  A  f o r  subsystem A, and v i a  t h e  i n d i v i d u a l  RHR 
i n l e t  nozzles f o r  subsystems B and C.  The RHR heat  
exchangers t r a n s f e r  heat t o  t h e  Reactor B u i l d i n g  Coo l ing  
Water (RCW) system (LC0 3.7.3). The RHR shutdown c o o l i n g  
mode i s  manual ly c o n t r o l l e d .  

I n  a d d i t i o n  t o  t h e  RHR subsystems, t h e  volume o f  water  above 
t h e  r e a c t o r  pressure vessel (RPV) f l ange  prov ides  a  heat  
s i n k  f o r  decay heat removal. 

APPLICABLE With t h e  u n i t  i n  MODE 5, t h e  RHR System i s  n o t  r e q u i r e d  t o  
SAFETY ANALYSIS m i t i g a t e  any events o r  acc iden ts  evaluated i n  t h e  s a f e t y  

analyses. The RHR System i s  r e q u i r e d  f o r  removing decay heat  
t o  ma in ta i n  t h e  temperature o f  t h e  r e a c t o r  coo lan t .  

Although t h e  RHR System does n o t  meet a  s p e c i f i c  c r i t e r i o n  
o f  t h e  NRC P o l i c y  Statement, i t  was i d e n t i f i e d  i n  t h e  NRC 
P o l i c y  Statement as an impor tan t  c o n t r i b u t o r  t o  r i s k  
reduc t ion .  Therefore, t h e  RHR System i s  r e t a i n e d  as a  
S p e c i f i c a t i o n .  

LC0 Only one RHR shutdown c o o l i n g  subsystem i s  r e q u i r e d  t o  be 
OPERABLE i n  MODE 5 w i t h  t h e  water  l e v e l  > 7.0 m above t h e  
RPV f l ange  t o  p rov ide  decay heat  removal. Only one subsystem 
i s  r e q u i r e d  because t h e  volume o f  water  above t h e  RPV f l ange  
prov ides  backup decay heat  removal c a p a b i l i t y .  

(cont inued)  
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LC0 An OPERABLE RHR shutdown c o o l i n g  subsystem c o n s i s t s  o f  an 
(cont inued)  RHR pump, a heat exchanger, va lves,  p i p i ng ,  inst ruments,  and 

c o n t r o l s  t o  ensure an OPERABLE f l o w  path.  

A d d i t i o n a l l y ,  each RHR shutdown c o o l i n g  subsystem i s  
considered OPERABLE i f  i t  can be manual ly  a l i g n e d  (remote o r  
l o c a l )  i n  t h e  shutdown c o o l i n g  mode f o r  removal o f  decay 
heat .  Operat ion ( e i t h e r  cont inuous o r  i n t e r m i t t e n t )  o f  one 
subsystem can ma in ta in  and reduce t h e  r e a c t o r  c o o l a n t  
temperature as requ i red .  However, t o  ensure adequate co re  
f l o w  t o  a l l o w  f o r  accurate average r e a c t o r  coo lan t  
temperature mon i to r ing ,  n e a r l y  cont inuous o p e r a t i o n  i s  
r equ i red .  A Note i s  p rov ided  t o  a l l o w  a 2 hour except ion  t o  
shut  down t h e  ope ra t i ng  subsystem every  8 hours. 

APPLICABILITY One RHR shutdown c o o l i n g  subsystem i s  r e q u i r e d  t o  be 
OPERABLE i n  MODE 5, w i t h  i r r a d i a t e d  f u e l  i n  t h e  r e a c t o r  
pressure vessel and w i t h  t h e  water  l e v e l  > 7.0 m above t h e  
t o p  o f  t h e  RPV f lange,  t o  p rov ide  decay heat  removal. RHR 
System requi rements i n  o t h e r  MODES a r e  covered by LCOs i n  
Sec t ion  3 .4 ,  Reactor Coolant System (RCS); Sec t i on  3.5,  
Emergency Core Coo l ing  Systems (ECCS); and Sec t i on  3 .6 ,  
Containment Systems. RHR System requi rements i n  MODE 5, w i t h  
i r r a d i a t e d  f u e l  i n  t h e  r e a c t o r  pressure vessel and w i t h  t h e  
water  l e v e l  < 7 .0  m above t h e  RPV f lange,  a r e  g i v e n  i n  
LC0 3.9.8,  "Residual Heat Removal (RHR) - Low Water Level."  

ACTIONS A.1 

With no RHR shutdown c o o l i n g  subsystem OPERABLE, an 
a l t e r n a t e  method o f  decay heat  removal must be es tab l i shed  
w i t h i n  1 hour. I n  t h i s  cond i t i on ,  t h e  volume o f  water  above 
t h e  RPV f l ange  prov ides  adequate c a p a b i l i t y  t o  remove decay 
heat  f rom t h e  r e a c t o r  core. However, t h e  o v e r a l l  r e l i a b i l i t y  
i s  reduced because l o s s  o f  water  l e v e l  cou ld  r e s u l t  i n  
reduced decay heat removal c a p a b i l i t y .  The 1 hour Completion 
Time i s  based on t h e  decay heat  removal f u n c t i o n  and t h e  
p r o b a b i l i t y  o f  a l o s s  o f  t h e  a v a i l a b l e  decay heat  removal 
c a p a b i l i t i e s .  Furthermore, v e r i f i c a t i o n  o f  t h e  f u n c t i o n a l  
a v a i l a b i l i t y  o f  these a l t e r n a t e  method(s) must be 

(cont inued)  
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ACT IONS (cont inued)  

reconf i rmed every 24 hours t h e r e a f t e r .  T h i s  w i l l  ensure 
cont inued heat  removal c a p a b i l i t y .  

A l t e r n a t e  decay heat  removal methods a re  a v a i l a b l e  t o  t h e  
opera to rs  f o r  rev iew and prep lann ing  i n  t h e  u n i t ' s  Operat ing 
Procedures. For example, i n  a d d i t i o n  t o  t h e  t h r e e  RHR 
shutdown c o o l i n g  loops, t h i s  may i n c l u d e  t h e  use o f  t h e  
Reactor Water Cleanup System, ope ra t i ng  w i t h  t h e  
regene ra t i ve  heat  exchanger bypassed. The method used t o  
remove t h e  decay heat  should be t h e  most prudent  cho ice  
based on u n i t  cond i t i ons .  

6.1, 8.2. 6.3. and 6.4 

I f  no RHR shutdown c o o l i n g  subsystem i s  OPERABLE and an 
a l t e r n a t e  method o f  decay heat  removal i s  n o t  a v a i l a b l e  i n  
accordance w i t h  Required Ac t i on  A. 1, ac t i ons  s h a l l  be taken 
immediately t o  suspend opera t ions  i n v o l v i n g  an inc rease  i n  
r e a c t o r  decay heat l oad  by suspending t h e  l o a d i n g  o f  
i r r a d i a t e d  f u e l  assemblies i n t o  t h e  RPV. 

Add i t i ona l  ac t i ons  a re  requ i red  t o  min imize any p o t e n t i a l  
f i s s i o n  product  r e l ease  t o  t h e  environment. Th i s  i nc l udes  
i n i t i a t i n g  immediate a c t i o n  t o  r e s t o r e  t h e  f o l l o w i n g  t o  
OPERABLE s ta tus :  secondary containment, one standby gas 
t reatment  subsystem, and one secondary containment i s o l a t i o n  
va l ve  and associated i ns t rumen ta t i on  i n  each associated 
pene t ra t i on  n o t  i s o l a t e d .  Th is  may be performed as an 
a d m i n i s t r a t i v e  check, by examining l o g s  o r  o t h e r  i n f o r m a t i o n  
t o  determine whether t h e  components a re  ou t  o f  s e r v i c e  f o r  
maintenance o r  o the r  reasons. It does n o t  mean t o  per fo rm 
t h e  su rve i l l ances  needed t o  demonstrate t h e  OPERABILITY o f  
t h e  components. I f ,  however, any r e q u i r e d  component i s  
inoperable,  then i t  must be r e s t o r e d  t o  OPERABLE s ta tus .  I n  
t h i s  case, a s u r v e i l l a n c e  may need t o  be performed t o  
r e s t o r e  t h e  component t o  OPERABLE s ta tus .  Ac t i ons  must 
con t inue  u n t i l  a1 1 r e q u i r e d  components a re  OPERABLE. 

C . l  and C.2 

I f  no RHR Shutdown Coo l ing  System i s  i n  opera t ion ,  an 
a l t e r n a t e  method o f  coo lan t  c i r c u l a t i o n  i s  r e q u i r e d  t o  be 
es tab l i shed  w i t h i n  1 hour. The Completion Time i s  mod i f i ed  

(cont inued)  
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ACTIONS C . l  and C.? (cont inued)  

such t h a t  1 hour i s  a p p l i c a b l e  sepa ra te l y  f o r  each 
occurrence i n v o l v i n g  a  l o s s  o f  coo lan t  c i r c u l a t i o n .  

Dur ing  t h e  p e r i o d  when t h e  r e a c t o r  coo lan t  i s  be ing  
c i r c u l a t e d  by an a l t e r n a t e  method ( o t h e r  than  by t h e  
r e q u i r e d  RHR Shutdown Cool i n g  System), t h e  r e a c t o r  coo lan t  
temperature must be p e r i o d i c a l l y  moni tored t o  ensure p roper  
f u n c t i o n i n g  o f  t h e  a l t e r n a t e  method. The once p e r  hour 
Completion Time i s  deemed appropr ia te .  

SURVEILLANCE SR 3.9.7.1 
REQUIREMENTS 

Th i s  Su rve i l l ance  demonstrates t h a t  t h e  RHR subsystem i s  i n  
ope ra t i on  and c i r c u l a t i n g  r e a c t o r  coo lan t .  The r e q u i r e d  f l o w  
r a t e  i s  determined by t h e  f l o w  r a t e  necessary t o  p rov ide  
s u f f i c i e n t  decay heat removal c a p a b i l i t y .  The Frequency o f  
12 hours i s  s u f f i c i e n t  i n  view o f  o t h e r  v i s u a l  and a u d i b l e  
i n d i c a t i o n s  a v a i l a b l e  t o  t h e  ope ra to r  f o r  mon i t o r i ng  t h e  RHR 
subsystem i n  t h e  c o n t r o l  room. 

REFERENCES None. 
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B  3.9 REFUELING OPERATIONS 

8.3.9.8 Residual Heat Removal (RHR) - Low Water Level 

BASES 

BACKGROUND The purpose o f  t h e  RHR System i n  MODE 5 i s  t o  remove decay 
heat  and sens ib l e  heat  f rom t h e  r e a c t o r  coo lan t ,  as r e q u i r e d  
by GDC 34. Each o f  t h e  t h ree  shutdown c o o l i n g  loops  o f  t h e  
RHR System can p rov ide  t h e  r e q u i r e d  decay heat  removal. Each 
l oop  c o n s i s t s  o f  one motor d r i v e n  pump, a  heat  exchanger, 
and associated p i p i n g  and valves.  Each l oop  has a  ded ica ted  
suc t i on  nozz le  f rom t h e  r e a c t o r  vessel .  Each pump discharges 
t h e  r e a c t o r  coo lan t ,  a f t e r  i t  has been cooled by c i r c u l a t i o n  
through t h e  respec t i ve  heat exchangers, t o  t h e  r e a c t o r  v i a  
feedwater l i n e  A  f o r  subsystem A, and v i a  t h e  i n d i v i d u a l  RHR 
i n l e t  nozzles f o r  subsystems B and C.  The RHR heat  
exchangers t r a n s f e r  heat  t o  t h e  Reactor B u i l d i n g  Coo l ing  
Water (RCW) system (LC0 3.7.2). The RHR shutdown c o o l i n g  
mode i s manual 1  y c o n t r o l  1  ed . 

APPLICABLE With t h e  u n i t  i n  MODE 5, t h e  RHR System i s  n o t  r e q u i r e d  t o  
SAFETY ANALYSIS m i t i g a t e  any events o r  acc iden ts  eva lua ted  i n  t h e  s a f e t y  

analyses. The RHR System i s  r equ i red  f o r  removing decay heat  
t o  ma in ta i n  t h e  temperature o f  t h e  r e a c t o r  coo lan t .  

A l though t h e  RHR System does n o t  meet a  s p e c i f i c  c r i t e r i o n  
o f  t h e  NRC P o l i c y  Statement, i t  was i d e n t i f i e d  i n  t h e  NRC 
P o l i c y  Statement as an impor tan t  c o n t r i b u t o r  t o  r i s k  
reduc t i on .  Therefore, t h e  RHR System i s  r e t a i n e d  as a  
S p e c i f i c a t i o n .  

LC0 I n  MODE 5 w i t h  t h e  water l e v e l  < 7.0 m above t h e  r e a c t o r  
pressure vessel (RPV) f l ange  two RHR shutdown c o o l i n g  
subsystems must be OPERABLE. 

An OPERABLE RHR shutdown c o o l i n g  subsystem c o n s i s t s  o f  an 
RHR pump, a  heat exchanger, va lves,  p i p i ng ,  inst ruments,  and 
c o n t r o l s  t o  ensure an OPERABLE f l o w  path. 

(cont inued)  
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(cont inued)  

A d d i t i o n a l l y ,  each RHR shutdown c o o l i n g  subsystem i s  
considered OPERABLE i f  i t  can be manual ly a l i g n e d  (remote o r  
l o c a l )  i n  t h e  shutdown c o o l i n g  mode f o r  removal o f  decay 
heat.  Operat ion ( e i t h e r  cont inuous o r  i n t e r m i t t e n t )  o f  one 
subsystem can ma in ta in  and reduce t h e  r e a c t o r  coo lan t  
temperature as requ i red .  However, t o  ensure adequate co re  
f l o w  t o  a l l o w  f o r  accurate average r e a c t o r  coo lan t  
temperature mon i to r ing ,  cont inuous ope ra t i on  i s  r equ i red .  A 
Note i s  prov ided t o  a l l o w  a 2 hour  except ion  t o  shu t  down 
t h e  ope ra t i ng  subsystem every 8 hours. 

APPLICABILITY Two RHR shutdown c o o l i n g  subsystems are  r e q u i r e d  t o  be 
OPERABLE i n  MODE 5, w i t h  i r r a d i a t e d  f u e l  i n  t h e  r e a c t o r  
pressure vessel and w i t h  t h e  water  l e v e l  c 7 . 0  m above t h e  
t op  o f  t h e  RPV f lange,  t o  p rov ide  decay heat  removal. RHR 
System requi rements i n  o the r  MODES are  covered by LCOs i n  
Sec t ion  3.4, Reactor Cool an t  System (RCS) ; Sect ion  3.5, 
Emergency Core Cool ing Systems (ECCS); and Sec t ion  3.6, 
Containment Systems. RHR System requi rements i n  MODE 5, w i t h  
i r r a d i a t e d  f u e l  i n  t h e  r e a c t o r  p ressure  vessel  and w i t h  t h e  
water  l e v e l  > 7 .0  m above t h e  RPV f lange,  a re  g i ven  i n  
LC0 3.9.7, "Residual Heat Removal (RHR)- High Water Level."  

ACTIONS !u 
With  one o f  t h e  two r e q u i r e d  RHR shutdown c o o l i n g  subsystems 
inoperable, t h e  remain ing subsystem i s  capable o f  p r o v i d i n g  
t h e  r e q u i r e d  decay heat  removal. However, t h e  o v e r a l l  
r e l i a b i l i t y  i s  reduced. Therefore an a l t e r n a t e  method o f  
decay heat  removal must be p rov ided  (such as t h e  t h i r d  RHR 
shutdown cool  i n g  subsystem). Wi th bo th  r e q u i r e d  RHR shutdown 
c o o l i n g  subsystems inoperable,  an a l t e r n a t e  method o f  decay 
heat  removal must be p rov ided  i n  a d d i t i o n  t o  t h a t  p rov ided  
f o r  t h e  i n i t i a l  RHR shutdown c o o l i n g  subsystem 
i n o p e r a b i l  i t y .  Th is  r e -es tab l  i shes  backup decay heat  removal 
c a p a b i l i t i e s ,  s i m i l a r  t o  t h e  requi rements o f  t h e  LCO. The 
1 hour Completion Time i s  based on t h e  decay heat  removal 
f u n c t i o n  and t h e  p r o b a b i l i t y  o f  a l o s s  o f  t h e  a v a i l a b l e  
decay heat  removal c a p a b i l i t i e s .  Furthermore, v e r i f i c a t i o n  
o f  t h e  f u n c t i o n a l  a v a i l a b i l i t y  o f  these  a l t e r n a t e  method(s) 

(cont inued)  
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must be reconf i rmed every  24 hours t h e r e a f t e r .  Th i s  w i l l  
ensure con t inued heat  removal capab i l  i ty. 

A l t e r n a t e  decay heat  removal methods a re  a v a i l a b l e  t o  t h e  
opera to rs  f o r  r ev iew  and prep1 anning i n  t h e  u n i t ' s  Opera t ing  
Procedures. For example, i n  a d d i t i o n  t o  t h e  t h i r d  RHR 
shutdown c o o l i n g  loop,  t h i s  may i n c l u d e  t h e  use o f  t h e  
Reactor Water Cleanup System, ope ra t i ng  w i t h  t h e  
regene ra t i ve  heat  exchanger bypassed. The method used t o  
remove decay heat  should be t h e  most p rudent  cho i ce  based on 
u n i t  cond i t i ons .  

8.1. 8.2, 8.3. C.1. and C.2 

I f  no RHR shutdown c o o l i n g  subsystem i s  i n  opera t ion ,  an 
a l t e r n a t e  method o f  coo lan t  c i r c u l a t i o n  i s  r e q u i r e d  t o  be 
e s t a b l i s h e d  w i t h i n  1 hour. The Complet ion Time i s  m o d i f i e d  
such t h a t  t h e  1 hour i s  a p p l i c a b l e  sepa ra te l y  f o r  each 
occurrence i n v o l v i n g  a  l o s s  o f  coo lan t  c i r c u l a t i o n .  

Dur ing  t h e  p e r i o d  when t h e  r e a c t o r  coo lan t  i s  be ing  
c i r c u l a t e d  by an a l t e r n a t e  method ( o t h e r  than  by t h e  
r e q u i r e d  RHR Shutdown Coo l ing  System), t h e  r e a c t o r  coo lan t  
temperature and l e v e l  must be p e r i o d i c a l l y  mon i to red  t o  
ensure p roper  f u n c t i o n  o f  t h e  a l t e r n a t e  method. The once pe r  
hour Complet ion Time i s  deemed app rop r i a te .  

I f  a t  l e a s t  one RHR subsystem i s  n o t  r e s t o r e d  t o  OPERABLE 
s t a t u s  immediately,  a d d i t i o n a l  a c t i o n s  a re  r e q u i r e d  t o  
min imize  any p o t e n t i a l  f i s s i o n  p roduc t  r e l ease  t o  t h e  
environment. Th i s  i nc l udes  i n i t i a t i n g  immediate a c t i o n  t o  
r e s t o r e  t h e  f o l l o w i n g  t o  OPERABLE s ta tus :  secondary 
containment, one standby gas t rea tment  subsystem, and one 
secondary containment i s o l a t i o n  va l ve  and assoc ia ted  
i ns t rumen ta t i on  i n  each assoc ia ted  p e n e t r a t i o n  n o t  i s o l a t e d .  
Th i s  may be performed as an a d m i n i s t r a t i v e  check, by 
examining l o g s  o r  o t h e r  i n f o r m a t i o n  t o  determine whether t h e  
components a re  ou t  o f  s e r v i c e  f o r  maintenance o r  o t h e r  
reasons. It i s  n o t  necessary t o  per fo rm t h e  s u r v e i l l a n c e s  
needed t o  demonstrate t h e  OPERABILITY o f  t h e  components. If, 
however, any r e q u i r e d  component i s  inoperab le ,  then  i t  must 
be r e s t o r e d  t o  OPERABLE s ta tus .  I n  t h i s  case, t h e  

(cont inued)  
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ACTIONS B.1. 0.2, 8.3, C.1, and C.Z (cont inued)  
(cont inued)  

s u r v e i l l a n c e  may need t o  be performed t o  r e s t o r e  t h e  
component t o  OPERABLE s ta tus .  Ac t i ons  must con t i nue  u n t i l  
a l l  r e q u i r e d  components a re  OPERABLE. 

SURVEILLANCE 
REQUIREMENTS SR 3.9.8.1 

Th i s  Su rve i l l ance  demonstrates t h a t  one RHR subsystem i s  i n  
ope ra t i on  and c i r c u l a t i n g  r e a c t o r  coo lan t .  The r e q u i r e d  f l o w  
r a t e  i s  determined by t h e  f l o w  r a t e  necessary t o  p rov ide  
s u f f i c i e n t  decay heat  removal c a p a b i l i t y .  The Frequency o f  
12 hours i s  s u f f i c i e n t  i n  view o f  o t h e r  v i s u a l  and aud ib le  
i n d i c a t i o n s  a v a i l a b l e  t o  t h e  opera to r  f o r  mon i t o r i ng  t h e  RHR 
subsystem i n  t h e  c o n t r o l  room. 

- -- 

REFERENCES None. 
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B 3.10 SPECIAL OPERATIONS 

B 3.10.1 I n s e r v i c e  Leak and Hyd ros ta t i c  Tes t i ng  Operat ion 

BASES 

BACKGROUND The purpose o f  t h i s  Specia l  Operat ions LC0 i s  t o  a l l o w  
c e r t a i n  r e a c t o r  coo lan t  pressure t e s t s  t o  be performed i n  
MODE 4 when t h e  m e t a l l u r g i c a l  c h a r a c t e r i s t i c s  o f  t h e  r e a c t o r  
pressure vessel (RPV) r e q u i r e  t h e  pressure t e s t i n g  a t  
temperatures > 93'C (normal ly  corresponding t o  MODE 3).  

I n s e r v i c e  t e s t i n g  and system leakage pressure t e s t s  r e q u i r e d  
by Sec t ion  X I  o f  t h e  American Soc ie ty  o f  Mechanical 
Engineers (ASME) B o i l e r  and Pressure Vessel Code (Ref. 1)  
a re  performed p r i o r  t o  t h e  r e a c t o r  go ing  c r i t i c a l  a f t e r  a 
r e f u e l i n g  outage. Reactor i n t e r n a l  pump ope ra t i on  and a 
water s o l i d  RPV (except f o r  an a i r  bubble f o r  pressure 
c o n t r o l )  are used t o  achieve t h e  necessary temperatures and 
pressures r e q u i r e d  f o r  these t e s t s .  The minimum 
temperatures ( a t  t h e  r e q u i r e d  pressures)  a l lowed f o r  these 
t e s t s  a re  determined f rom t h e  RPV pressure and temperature 
(P/T) l i m i t s  r equ i red  by LC0 3.4 .9 ,  "Reactor Coolant System 
(RCS) Pressure and Temperature (P/T) L im i t s . "  These 1 i m i t s  
a re  conse rva t i ve l y  based on t h e  f r a c t u r e  toughness o f  t h e  
r e a c t o r  vessel,  t a k i n g  i n t o  account a n t i c i p a t e d  vessel 
neutron f l  uence. 

With increased r e a c t o r  vessel f l uence  over  t ime,  t h e  minimum 
a l lowab le  vessel temperature increases a t  a  g i ven  pressure.  
Pe r i od i c  updates t o  t h e  RPV P/T l i m i t  curves a re  performed 
as necessary, based on t h e  r e s u l t s  o f  analyses o f  i r r a d i a t e d  
s u r v e i l l a n c e  specimens removed f rom t h e  vesse l .  Hyd ros ta t i c  
and l e a k  t e s t i n g  w i l l  e ven tua l l y  be r e q u i r e d  w i t h  minimum 
r e a c t o r  coo lan t  temperatures > 93'C. 

The h y d r o s t a t i c  t e s t ,  g e n e r a l l y  performed every t e n  years, 
r e q u i r e s  i nc reas ing  pressure t o  110% o f  ope ra t i ng  pressure 
7.07 MPaG o r  7.78 MPaG, and because o f  t h e  expected inc rease  
i n  r e a c t o r  vessel f luence,  t h e  minimum a l lowab le  vessel 
temperature accord ing t o  LC0 3.4 .9  i s  increased as shown i n  
t h e  PLTR. Th is  increase t o  110% o f  ope ra t i ng  pressure does 
n o t  exceed t h e  Safe ty  L i m i t  o f  9.48 MPaG. 

(cont inued)  
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I n s e r v i c e  Leak and Hyd ros ta t i c  Tes t i ng  Operat ion 
B 3.10.1 

BASES (cont inued)  

APPLICABLE 
SAFETY ANALYSES 

A l l ow ing  t h e  r e a c t o r  t o  be considered i n  MODE 4 d u r i n g  
h y d r o s t a t i c  o r  l e a k  t e s t i n g ,  when t h e  r e a c t o r  coo lan t  
temperature i s  > 93'C, e f f e c t i v e l y  p rov ides  an except ion  t o  
MODE 3 requirements, i n c l u d i n g  OPERABILITY o f  p r imary  
containment and t h e  f u l l  complement o f  redundant Emergency 
Core Coo l ing  Systems (ECCS). Since t h e  h y d r o s t a t i c  o r  l e a k  
t e s t s  a re  performed water s o l i d ,  a t  low decay heat  values, 
and near  MODE 4 cond i t i ons ,  t h e  s to red  energy i n  t h e  r e a c t o r  
core  w i l l  be very  low. Under these cond i t i ons ,  t h e  
p o t e n t i a l  f o r  f a i l e d  f u e l  and a subsequent inc rease  i n  
coo lan t  a c t i v i t y  above t h e  l i m i t s  o f  LC0 3.4.6, "Reactor 
Coolant System (RCS) S p e c i f i c  A c t i v i t y , "  a re  minimized. I n  
add i t i on ,  t h e  secondary containment w i l l  be OPERABLE, i n  
accordance w i t h  t h i s  Specia l  Operat ions LCO, and w i l l  be 
capable o f  hand l ing  any a i r bo rne  r a d i o a c t i v i t y  o r  steam 
leaks  t h a t  cou ld  occur d u r i n g  t h e  performance o f  h y d r o s t a t i c  
o r  l e a k  t e s t i n g .  The consequences o f  a  steam l e a k  under 
pressure t e s t i n g  cond i t i ons ,  w i t h  secondary containment 
OPERABLE, wi 11 be conservat ive1 y bounded by t h e  consequences 
o f  t h e  pos tu la ted  main steam l i n e  break ou t s i de  o f  secondary 
containment acc iden t  ana l ys i s  descr ibed i n  Reference 2. 
Therefore, r e q u i r i n g  t h e  secondary containment t o  be 
OPERABLE w i l l  conse rva t i ve l y  ensure t h a t  any p o t e n t i a l  
a i r bo rne  r a d i a t i o n  f rom steam leaks  w i l l  be f i l t e r e d  through 
t h e  Standby Gas Treatment System, thereby l i m i t i n g  r a d i a t i o n  
re leases  t o  t h e  environment. 

I n  t h e  event o f  a  l a r g e  pr imary system leak ,  t h e  r e a c t o r  
vessel would r a p i d l y  depressur ize,  a l l o w i n g  t h e  low pressure 
core  c o o l i n g  systems t o  operate. The c a p a b i l i t y  o f  t h e  low 
pressure f l o o d e r  subsystems, as r e q u i r e d  i n  MODE 4 by  
LC0 3.5.2,  "ECCS-Shutdown," would be more than adequate t o  
keep t h e  core f looded under t h i s  low decay heat  l o a d  
cond i t i on .  Small system l eaks  would be de tec ted  by leakage 
i nspec t i ons  be fo re  s i g n i f i c a n t  i nven to ry  l o s s  occurred. 

For t h e  purposes o f  t h i s  t e s t ,  t h e  p r o t e c t i o n  p rov ided  by 
normal ly  r equ i red  MODE 4 app l i cab le  LCOs, i n  a d d i t i o n  t o  t h e  
secondary containment requirements r e q u i r e d  t o  be met by 
t h i s  Specia l  Operat ions LCO, w i l l  ensure acceptable 
consequences d u r i n g  normal h y d r o s t a t i c  t e s t  cond i t i ons  and 
d u r i n g  pos tu la ted  acc iden t  cond i t i ons .  

As descr ibed i n  LC0 3.0 .7 ,  compliance w i t h  Specia l  
Operat ions LCOs i s  op t i ona l ,  and t he re fo re ,  no c r i t e r i a  o f  

(cont inued)  
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Inservice Leak and Hydrostatic Testing Operation 
B 3.10.1 

BASES 

APPLICABLE the NRC Policy Statement apply. Special Operations LCOs 
SAFETY ANALYSES provide flexibility to perform certain operations by 

(continued) appropriately modifying requirements of other LCOs. A 
discussion of the criteria satisfied for the other LCOs is 
provided in their respective Bases. 

LC0 As described in LC0 3.0.7, compliance with this Special 
Operations LC0 is optional. Operation at reactor coolant 
temperatures > 93'C, can be in accordance with Table 1.1-1 
for MODE 3 operation without meeting this Special Operations 
LC0 or its ACTIONS. This option may be required due to P/T 
limits, however, which require testing at temperatures 
> 93*C, while the ASME inservice test itself requires the 
safety/relief valves to be gagged, preventing their 
OPERABILITY. 

If it is desired to perform these tests while complying with 
this Special Operations LCO, then the MODE 4 applicable LCOs 
and specified MODE 3 LCOs must be met. This Special 
Operations LC0 allows changing Table 1.1-1 temperature 
limits for MODE 4 to "NA" and suspending the requirements of 
LC0 3.4.8, "Residual Heat Removal (RHR) Shutdown Cooling 
System-Cold Shutdown." The additional requirements for 
secondary containment LCOs to be met will provide sufficient 
protection for operations at reactor coolant temperatures 
> 93'C for the purposes of performing either an inservice 
leak or hydrostatic test. 

This LC0 allows primary containment to be open for frequent 
unobstructed access to perform inspections, and for outage 
activities on various systems to continue consistent with 
the MODE 4 applicable requirements that are in effect 
immediately prior to and immediately after this operation. 

APPLICABILITY The MODE 4 requirements may only be modified for the 
performance of inservice leak or hydrostatic tests so that 
these operations can be considered as in MODE 4, even though 
the reactor coolant temperature is > 93'C. The additional 
requirement for secondary containment OPERABILITY according 
to the imposed MODE 3 requirements provides conservatism in 
the response of the unit to any event that 

(continued) 
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I n s e r v i c e  Leak and H y d r o s t a t i c  Tes t i ng  Operat ion 
B 3.10.1 

BASES 

APPLICABILITY may occur. Operat ions i n  a l l  o t h e r  MODES a re  una f f ec ted  by 
(cont inued)  t h i s  LCO. 

ACTIONS A Note has been prov ided  t o  modi fy  t h e  ACTIONS r e l a t e d  t o  
i n s e r v i c e  l e a k  and h y d r o s t a t i c  t e s t i n g  opera t ion .  
Sec t ion  1.3, Completion Times, s p e c i f i e s  once a Cond i t i on  
has been entered, subsequent t r a i n s ,  subsystems, components, 
o r  v a r i a b l e s  expressed i n  t h e  Cond i t ion  d iscovered t o  be 
inoperab le  o r  n o t  w i t h i n  l i m i t s ,  w i l l  n o t  r e s u l t  i n  separate 
e n t r y  i n t o  t h e  Cond i t ion .  Sec t ion  1.3 a l s o  s p e c i f i e s  
Required Ac t ions  o f  t h e  Cond i t ion  con t inue  t o  app ly  f o r  each 
a d d i t i o n a l  f a i l u r e ,  w i t h  Completion Times based on i n i t i a l  
e n t r y  i n t o  t h e  Cond i t ion .  However, t h e  Required Ac t i ons  f o r  
each requirement o f  t h e  LC0 no t  met p rov ide  app rop r i a te  
compensatory measures f o r  separate requi rements t h a t  a re  n o t  
met. As such, a Note has been prov ided  t h a t  a l l ows  separate 
Cond i t i on  e n t r y  f o r  each requi rement  o f  t h e  LCO. 

!L.l 

I f  an LC0 s p e c i f i e d  i n  LC0 3.10.1 i s  n o t  met, t h e  ACTIONS 
app l i cab le  t o  t h e  s ta ted  requi rements s h a l l  be en te red  
immediately and complied w i t h .  Required Ac t i on  A. l  has been 
mod i f i ed  by a Note t h a t  c l a r i f i e s  t h e  i n t e n t  o f  another  
LCO's Required Ac t i on  t o  be i n  MODE 4 inc ludes  reduc ing  t h e  
average r e a c t o r  coo lan t  temperature t o  5 93'C. 

A.2.1 and A.2.2 

Required Ac t ions  A.2.1 and A.2.2 a re  a l t e r n a t e  Required 
Ac t ions  t h a t  can be taken i ns tead  o f  Required A c t i o n  A. l  t o  
r e s t o r e  compliance w i t h  t h e  normal MODE 4 requirements, and 
thereby e x i t  t h i s  Specia l  Operat ions LCO's A p p l i c a b i l i t y .  
A c t i v i t i e s  t h a t  cou ld  f u r t h e r  inc rease  r e a c t o r  coo lan t  
temperature o r  pressure a re  suspended immediately, i n  
accordance w i t h  Required Ac t i on  A.2.1, and t h e  r e a c t o r  
coo lan t  temperature i s  reduced t o  e s t a b l i s h  normal MODE 4 
requirements. The a l lowed Completion Time o f  24 hours f o r  
Required Ac t i on  A.2.2 i s  based on eng ineer ing  judgment and 
prov ides  s u f f i c i e n t  t ime t o  reduce t h e  average r e a c t o r  
coo lan t  temperature f rom t h e  h ighes t  expected va lue  t o  

93'C w i t h  normal cooldown procedures. The Complet ion Time 

(cont inued)  
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I n s e r v i c e  Leak and H y d r o s t a t i c  Tes t i ng  Operat ion 
B  3.10.1 

BASES 

ACTIONS A.2.1 and A.2.2 (cont inued)  
(cont inued)  

i s  a l s o  cons i s ten t  w i t h  t h e  t ime prov ided  i n  LC0 3.0.3 f o r  
reach ing  MODE 4 f rom MODE 3. 

SURVEILLANCE SR 3.10.1.1 
REQUIREMENTS 

The LCOs made app l i cab le  a re  r e q u i r e d  t o  have t h e i r  
Su rve i l l ances  met t o  e s t a b l i s h  t h a t  t h i s  LC0 i s  be ina  met. 
A  d i scuss ion  o f  t h e  a p p l i c a b l e  SRs i s  p rov ided  i n  t h e i r  
r espec t i ve  Bases. 

REFERENCES 1. American Soc ie ty  o f  Mechanical Engineers, B o i l e r  and 
Pressure Vessel Code, Sec t ion  X I .  

2. DCD T i e r  2, Sec t ion  15.1. 
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Reactor Mode Switch I n t e r l o c k  Test ing 
B 3.10.2 

B 3.10 SPECIAL OPERATIONS 

B 3.10.2 Reactor Mode Switch I n t e r l o c k  Testing 

BASES 

BACKGROUND The purpose o f  t h i s  Special Operations LC0 i s  t o  permit  
operation o f  the reactor  mode switch from one p o s i t i o n  t o  
another t o  conf i rm c e r t a i n  aspects o f  associated i n t e r l o c k s  
dur ing pe r iod ic  tes ts  and c a l i b r a t i o n s  i n  MODES 3, 4, and 5. 

The reactor  mode switch i s  a  conveniently located, 
mu l t i pos i t i on ,  keylock switch provided t o  se lec t  the 
necessary scram funct ions f o r  various p lan t  condi t ions 
(Ref. 1 ) .  The reactor  mode switch selects the  appropr iate 
t r i p  l o g i c  f o r  scram funct ions and provides appropr iate 
bypasses. The mode switch pos i t i ons  and re la ted  scram 
i n t e r l o c k  funct ions are summarized as fol lows: 

a. Shutdown-Ini t iates a  reac to r  scram; bypasses main 
steam l i n e  i s o l a t i o n  and reactor  h igh water l e v e l  
scrams; 

b. Refuel -Selects Neutron Moni tor ing System (NMS) scram 
funct ion f o r  low neutron f l u x  l e v e l  operat ion (but 
does not  d isab le  the average power range monitor 
scram) ; bypasses main steam 1 ine  i s o l a t i o n  and reactor  
h igh water l e v e l  scrams; 

c. Startup/Hot Standby-Selects NMS scram func t ion  f o r  low 
neutron f l u x  l e v e l  operation (s ta r tup  range neutron 
monitors) ; bypasses main steam 1 ine  i s o l a t i o n  and 
reac to r  h igh water l e v e l  scrams; and 

d. Run-Selects NMS scram funct ion f o r  power range 
operation. 

The reactor  mode switch also provides i n t e r l o c k s  f o r  such 
funct ions as cont ro l  rod blocks, low CRD charging water 
header pressure t r i p  bypass, r e f u e l i n g  in te r locks ,  and main 
steam i s o l a t i o n  valve i so la t i ons .  

APPLICABLE The acceptance c r i t e r i o n  f o r  reactor  mode switch i n t e r l o c k  
SAFETY ANALYSES t e s t i n g  i s  t o  prevent fue l  f a i l u r e  by precluding r e a c t i v i t y  

excursions o r  core c r i t i c a l i t y .  

(continued) 
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Reactor Mode Swi tch  I n t e r l o c k  Tes t i ng  
B  3.10.2 

BASES 

APPLICABLE The i n t e r l o c k  f u n c t i o n s  o f  t h e  shutdown and r e f u e l  p o s i t i o n s  
SAFETY ANALYSES o f  t h e  r e a c t o r  mode sw i t ch  i n  MODES 3, 4, and 5 a r e  p rov ided  

(cont inued)  t o  p rec lude  r e a c t i v i t y  excurs ions t h a t  cou ld  p o t e n t i a l l y  
r e s u l t  i n  f u e l  f a i l u r e .  I n t e r l o c k  t e s t i n g  t h a t  r e q u i r e s  
moving t h e  r e a c t o r  mode sw i t ch  t o  o t h e r  p o s i t i o n s  (run, o r  
s ta r t up /ho t  standby) w h i l e  i n  MODE 3, 4, o r  5, r e q u i r e s  
a d m i n i s t r a t i v e l y  ma in ta i n i ng  a l l  c o n t r o l  rods i n s e r t e d  and 
no o t h e r  CORE ALTERATIONS i n  progress.  Wi th a l l  c o n t r o l  
rods i n s e r t e d  i n  core c e l l s  con ta in i ng  one o r  more f u e l  
assemblies and no CORE ALTERATIONS i n  progress,  t h e r e  a re  no 
c r e d i b l e  mechanisms f o r  unacceptable r e a c t i v i t y  excurs ions  
d u r i n g  t h e  planned i n t e r l o c k  t e s t i n g .  

For pos tu la ted  acc idents,  such as c o n t r o l  r o d  removal e r r o r  
d u r i n g  r e f u e l i n g  o r  l oad ing  o f  f u e l  w i t h  a  c o n t r o l  r o d  
withdrawn, t h e  acc iden t  ana l ys i s  demonstrates t h a t  f u e l  
f a i l u r e  w i l l  n o t  occur (Ref. 2).  The wi thdrawal  o f  a  s i n g l e  
c o n t r o l  r o d  w i l l  n o t  r e s u l t  i n  c r i t i c a l i t y  when adequate SDM 
i s  mainta ined.  Also, l oad ing  f u e l  assemblies i n t o  t h e  core 
w i t h  a  s i n g l e  c o n t r o l  r od  withdrawn w i l l  n o t  r e s u l t  i n  
c r i t i c a l i t y ,  thereby  p revent ing  f u e l  f a i l u r e .  

As descr ibed  i n  LC0 3.0.7, compliance w i t h  Specia l  
Operat ions LCOs i s  op t i ona l ,  and t h e r e f o r e  no c r i t e r i a  o f  
t h e  NRC P o l i c y  Statement apply .  Specia l  Operat ions LCOs 
p rov ide  f l e x i b i l i t y  t o  per fo rm c e r t a i n  opera t ions  by 
a p p r o p r i a t e l y  mod i fy ing  requi rements o f  o t h e r  LCOs. A  
d i scuss ion  o f  t h e  c r i t e r i a  s a t i s f i e d  f o r  t h e  o t h e r  LCOs i s  
p rov ided  i n  t h e i r  r espec t i ve  Bases. 

LC0 As descr ibed  i n  LC0 3.0.7, compliance w i t h  t h i s  Spec ia l  
Operat ions LC0 i s  o p t i o n a l .  MODES 3, 4, and 5 opera t ions  
n o t  s p e c i f i e d  i n  Table 1.1-1 can be performed i n  accordance 
w i t h  o t h e r  Specia l  Operat ions LCOs ( i .e . ,  LC0 3.10.3, "Rod 
Withdrawal -Hot  Shutdown," LC0 3.10.4, "Rod Withdrawal -Co ld  
Shutdown, " and LC0 3.10.7 "Cont ro l  Rod Tes t i ng  -Operat ing1')  
w i t hou t  meet ing t h i s  LC0 o r  i t s  ACTIONS. I f  any t e s t i n g  i s  
performed t h a t  i nvo l ves  t h e  r e a c t o r  mode sw i t ch  i n t e r l o c k s  
and r e q u i r e s  r e p o s i t i o n i n g  beyond t h a t  s p e c i f i e d  i n  
Table 1.1-1 f o r  t h e  c u r r e n t  MODE o f  opera t ion ,  t h e  t e s t i n g  
can be performed, p rov ided  a1 1  i n t e r l o c k  f u n c t i o n s  
p o t e n t i a l l y  defeated a re  a d m i n i s t r a t i v e l y  c o n t r o l  l ed .  I n  
MODES 3, 4, and 5 w i t h  t h e  r e a c t o r  mode sw i t ch  i n  shutdown 
as s p e c i f i e d  i n  Table 1.1-1, a l l  c o n t r o l  rods a re  f u l l y  

(cont inued)  
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BASES 

LC0 i n s e r t e d  and a  c o n t r o l  r o d  b lock  i s  i n i t i a t e d .  Therefore,  
(cont inued)  a l l  c o n t r o l  rods  i n  core  c e l l s  t h a t  c o n t a i n  one o r  more f u e l  

assemblies must be v e r i f i e d  f u l l y  i n s e r t e d  w h i l e  i n  MODES 3, 
4, and 5 w i t h  t h e  r e a c t o r  mode sw i t ch  i n  o t h e r  than  t h e  
shutdown p o s i t i o n .  The a d d i t i o n a l  LC0 requi rement  t o  
p rec lude  CORE ALTERATIONS i s  app rop r i a te  f o r  MODE 5 
opera t ions ,  as discussed below, and i s  i n h e r e n t l y  met i n  
MODES 3 and 4 by t h e  d e f i n i t i o n  o f  CORE ALTERATIONS, which 
cannot be performed w i t h  t h e  vessel head i n  p lace.  

I n  MODE 5, w i t h  t h e  r e a c t o r  mode sw i t ch  i n  t h e  r e f u e l  
p o s i t i o n ,  o n l y  one c o n t r o l  r o d  o r  r o d  p a i r  can be withdrawn 
under t h e  r e f u e l  p o s i t i o n  rod-ou t  i n t e r l o c k  (LC0 3.9.2, 
"Refuel P o s i t i o n  Rod-Out I n t e r l o c k " ) .  The r e f u e l i n g  
equipment i n t e r l o c k s  (LC0 3.9.1, "Refue l ing  Equipment 
I n t e r l o c k s " )  a p p r o p r i a t e l y  c o n t r o l  o t h e r  CORE ALTERATIONS. 
Due t o  t h e  increased p o t e n t i a l  f o r  e r r o r  i n  c o n t r o l l i n g  
these m u l t i p l e  i n t e r l o c k s  and t h e  1  i m i t e d  d u r a t i o n  o f  t e s t s  
i n v o l v i n g  t h e  r e a c t o r  mode sw i t ch  p o s i t i o n ,  conse rva t i ve  
c o n t r o l s  a re  requ i red ,  c o n s i s t e n t  w i t h  MODES 3 and 4. The 
a d d i t i o n a l  c o n t r o l s  o f  a d m i n i s t r a t i v e l y  n o t  p e r m i t t i n g  o t h e r  
CORE ALTERATIONS w i l l  adequately ensure t h a t  t h e  r e a c t o r  
does n o t  become c r i t i c a l  d u r i n g  these t e s t s .  

APPLICABILITY Any r e q u i r e d  p e r i o d i c  i n t e r l o c k  t e s t i n g  i n v o l v i n g  t h e  
r e a c t o r  mode switch, w h i l e  i n  MODES 1 and 2, can be 
performed w i t h o u t  t h e  need f o r  Specia l  Operat ions 
except ions.  Mode sw i t ch  man ipu la t ions  i n  these MODES would 
l i k e l y  r e s u l t  i n  u n i t  t r i p s .  I n  MODES 3, 4, and 5, t h i s  
Specia l  Operat ions LC0 i s  o n l y  pe rm i t t ed  t o  be used t o  a l l o w  
r e a c t o r  mode sw i t ch  i n t e r l o c k  t e s t i n g  t h a t  cannot 
conven ien t l y  be performed w h i l e  i n  o t h e r  modes. Such 
i n t e r l o c k  t e s t i n g  may c o n s i s t  o f  r e q u i r e d  Su rve i l l ances  o r  
c a l i b r a t i o n s ,  o r  may be t h e  r e s u l t  o f  maintenance, r e p a i r ,  
o r  t r oub leshoo t i ng  a c t i v i t i e s .  I n  MODES 3, 4, and 5, t h e  
i n t e r l o c k  f unc t i ons  p rov ided  by t h e  r e a c t o r  mode sw i t ch  i n  
shutdown ( i  .e., a l l  c o n t r o l  rods i n s e r t e d  and incapab le  o f  
w i thdrawa l )  and r e f u e l i n g  ( i  .e., r e f u e l i n g  i n t e r l o c k s  t o  
p revent  i nadve r ten t  c r i t i c a l i t y  d u r i n g  CORE ALTERATIONS) 
p o s i t i o n s  can be a d m i n i s t r a t i v e l y  c o n t r o l  l e d  adequately 
d u r i n g  t h e  performance o f  c e r t a i n  t e s t s .  

(cont inued)  
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Reactor Mode Switch Interlock Testing 
B 3.10.2 

BASES 

ACTIONS A.1, A.2. A.3.1, and A.3.2 

These Required Actions are provided to restore compliance 
with the Technical Specifications overridden by this Special 
Operations LCO. Restoring compliance will also result in 
exiting the Applicability of this Special Operations LCO. 

All CORE ALTERATIONS, if in progress, are immediately 
suspended in accordance with Required Action A.l, and all 
insertable control rods in core cells that contain one or 
more fuel assemblies are fully inserted within 1 hour, in 
accordance with Required Action A.2. This will preclude 
potential mechanisms that could lead to criticality. 
Suspension of CORE ALTERATIONS shall not preclude the 
completion of movement of a component to a safe condition. 
Placing the reactor mode switch in the shutdown position 
will ensure that all inserted control rods remain inserted 
and result in operation in accordance with Table 1 .l-1. 
Alternatively, if in MODE 5, the reactor mode switch must be 
placed in the refuel position, which will also result in 
operating in accordance with Table 1.1-1. A Note is added 
to Required Action A.3.2 to indicate that this Required 
Action is not applicable in MODES 3 and 4, since only the 
shutdown position is allowed in these MODES. The allowed 
Completion Time of 1 hour for Required Actions A.2, A.3.1, 
and A.3.2 provides sufficient time to normally insert the 
control rods and place the reactor mode switch in the 
required position, based on operating experience, and is 
acceptable given that all operations that could increase 
core reactivity have been suspended. 

SURVEILLANCE SR 3.10.2.1 and SR 3.10.2.1 
REQUIREMENTS 

Meeting the requirements of this Special Operations LC0 
maintains operation consistent with or conservative to 
operating with the reactor mode switch in the shutdown 
position (or the refuel position for MODE 5). The functions 
of the reactor mode switch interlocks that are not in 
effect, due to the testing in progress, are adequately 
compensated for by the Special Operations LC0 requirements. 
The administrative controls are to be periodically verified 
to ensure that the operational requirements continue to be 
met. The Surveillances performed at the 12 hour and 24 hour 
Frequencies are intended to provide appropriate assurance 

(continued) 
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Reactor Mode Switch I n t e r l o c k  Test ing 
B 3.10.2 

BASES 

SURVEILLANCE SR 3 . 1 0 . 2 . 1  and SR 3 . 1 0 . 2 . 2  (continued) 
REQUIREMENTS 

t h a t  each ooerat inq s h i f t  i s  aware o f  and v e r i f y  comoliance 
wi th  these special -operat ions LC0 requirements.- 

REFERENCES 1. DCD T i e r  2 ,  Section 7 . 2 . 1 .  

2. DCD T i e r  2. Section 15.4.1. 
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Cont ro l  Rod Withdrawal -Hot  Shutdown 
B 3 . 1 0 . 3  

B 3 . 1 0  SPECIAL OPERATIONS 

B 3 . 1 0 . 3  Cont ro l  Rod Withdrawal -Hot  Shutdown 

BASES 

BACKGROUND The purpose o f  t h i s  MODE 3 Specia l  Operat ions LC0 i s  t o  
pe rm i t  t h e  wi thdrawal  o f  a  s i n g l e  c o n t r o l  rod, o r  c o n t r o l  
r o d  p a i r ,  f o r  t e s t i n g  w h i l e  i n  h o t  shutdown, by imposing 
c e r t a i n  r e s t r i c t i o n s .  I n  MODE 3 ,  t h e  r e a c t o r  mode sw i t ch  i s  
i n  t h e  shutdown p o s i t i o n ,  and a l l  c o n t r o l  rods  a re  i n s e r t e d  
and b locked f rom wi thdrawal .  Many systems and f u n c t i o n s  a re  
n o t  r e q u i r e d  i n  these cond i t ions ,  due t o  o t h e r  i n s t a l l e d  
i n t e r l o c k s  t h a t  a re  ac tua ted  when t h e  r e a c t o r  mode swi tch  i s  
i n  t h e  shutdown p o s i t i o n .  However, circumstances w i l l  a r i s e  
w h i l e  i n  MODE 3  t h a t  present  t h e  need t o  wi thdraw a  s i n g l e  
c o n t r o l  rod, o r  c o n t r o l  r od  p a i r ,  f o r  va r i ous  t e s t s  (e.g., 
f r i c t i o n  t e s t s ,  scram t im ing ,  and coup l i ng  i n t e g r i t y  
checks). These s i n g l e  c o n t r o l  rod, o r  c o n t r o l  r o d  p a i r ,  
w i thdrawa ls  are normal ly  accomplished by s e l e c t i n g  t h e  
r e f u e l  p o s i t i o n  f o r  t h e  r e a c t o r  mode swi tch .  A  c o n t r o l  r o d  
p a i r  ( those  associated by a  shared CRD h y d r a u l i c  c o n t r o l  
u n i t )  may be withdrawn by u t i l i z i n g  t h e  Rod Test  Swi tch 
which "gangs" t h e  two rods t oge the r  f o r  r o d  p o s i t i o n  and 
c o n t r o l  purposes. Th is  Specia l  Operat ions LC0 prov ides  t h e  
app rop r i a te  a d d i t i o n a l  c o n t r o l s  t o  a l l o w  a  s i n g l e  c o n t r o l  
rod, o r  c o n t r o l  r o d  p a i r ,  wi thdrawal  i n  MODE 3 .  

APPLICABLE 
SAFETY ANALYSES 

With t h e  r e a c t o r  mode swi tch  i n  t h e  r e f u e l  p o s i t i o n ,  t h e  
analyses f o r  c o n t r o l  r od  wi thdrawal  d u r i n g  r e f u e l i n g  a re  
a p p l i c a b l e  and, p rov ided  t h e  assumptions o f  these analyses 
a re  s a t i s f i e d  i n  MODE 3 ,  these analyses w i l l  bound t h e  
consequences o f  an acc iden t .  E x p l i c i t  s a f e t y  analyses 
(Ref. 1) demonstrate t h a t  t h e  f u n c t i o n i n g  o f  t h e  r e f u e l i n g  
i n t e r l o c k s  and adequate SDM w i l l  p rec lude  unacceptable 
r e a c t i v i t y  excurs ions.  

Refue l ing  i n t e r l o c k s  r e s t r i c t  t h e  movement o f  c o n t r o l  rods  
t o  r e i n f o r c e  ope ra t i ona l  procedures t h a t  p revent  t h e  r e a c t o r  
f rom becoming c r i t i c a l .  These i n t e r l o c k s  p revent  t h e  
wi thdrawal  o f  more than  one c o n t r o l  r o d  o r  c o n t r o l  r o d  p a i r .  
Under these cond i t i ons ,  t h e  core  w i l l  always be shut  down 
even w i t h  t h e  h ighes t  wor th c o n t r o l  r od  p a i r  withdrawn i f  
adequate SDM e x i s t s .  

(cont inued)  
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Cont ro l  Rod Withdrawal -Ho t  Shutdown 
B 3.10.3 

BASES 

APPLICABLE Cont ro l  r o d  p a i r s  have been es tab l i shed  f o r  each c o n t r o l  r o d  
SAFETY ANALYSES d r i v e  h y d r a u l i c  c o n t r o l  u n i t  (except  f o r  t h e  one r o d  

(cont inued)  which has i t s  own accumulator).  These p a i r s  a re  se lec ted  
and analyzed so t h a t  adequate shutdown margin i s  ma in ta ined  
w i t h  any c o n t r o l  r o d  p a i r  f u l l y  withdrawn. When t h e  r o d  
t e s t  sw i t ch  i s  used and GANG mode i s  se l ec ted  f o r  t h e  RCIS, 
t h e  se lec ted  r o d  p a i r  i s  s u b s t i t u t e d  f o r  a  s i n g l e  r o d  w i t h i n  
t h e  app rop r i a te  l o g i c  i n  o rde r  t o  s a t i s f y  t h e  r e f u e l  mode 
rod -ou t  i n t e r l o c k .  The r o d  p a i r  may then  be withdrawn 
s imul taneously .  

The c o n t r o l  r o d  scram f u n c t i o n  p rov ides  backup p r o t e c t i o n  t o  
normal r e f u e l i n g  procedures and t h e  r e f u e l i n g  i n t e r l o c k s ,  
which p reven t  i nadve r t en t  c r i t i c a l  i t i e s  d u r i n g  r e f u e l i n g .  

A l t e r n a t e  backup p r o t e c t i o n  can be ob ta ined  by ensur ing  t h a t  
a  f i v e  by f i v e  a r r a y  o f  c o n t r o l  rods, cen te red  on t h e  
withdrawn c o n t r o l  rod(s ) ,  are i n s e r t e d  and incapab le  o f  
wi thdrawal  . 
As descr ibed  i n  LC0 3.0.7, compliance w i t h  Spec ia l  
Operat ions LCOs i s  o p t i o n a l ,  and t he re fo re ,  no c r i t e r i a  o f  
t h e  NRC P o l i c y  Statement apply .  Specia l  Operat ions LCOs 
p rov i de  f l e x i b i l i t y  t o  per fo rm c e r t a i n  ope ra t i ons  by 
a p p r o p r i a t e l y  mod i f y i ng  requi rements o f  o t h e r  LCOs. A 
d i scuss ion  o f  t h e  c r i t e r i a  s a t i s f i e d  f o r  t h e  o t h e r  LCOs i s  
p rov ided  i n  t h e i r  r e s p e c t i v e  Bases. 

LC0 As descr ibed  i n  LC0 3.0.7, compl iance w i t h  t h i s  Spec ia l  
Operat ions LC0 i s  o p t i o n a l .  Opera t ion  i n  MODE 3 w i t h  t h e  
r e a c t o r  mode sw i t ch  i n  t h e  r e f u e l  p o s i t i o n  can be performed 
i n  accordance w i t h  o t h e r  Specia l  Operat ions LCOs ( i  .e., 
LC0 3.10.2, "Reactor Mode Swi tch I n t e r l o c k  Tes t ing , "  and 
LC0 3.10.4, "Contro l  Rod Withdrawal -Co ld  Shutdown") w i t hou t  
meet ing t h i s  Specia l  Operat ions LC0 o r  i t s  ACTIONS. 
However, i f  a s i n g l e  c o n t r o l  rod, o r  c o n t r o l  r o d  p a i r ,  
wi thdrawal  i s  des i r ed  i n  MODE 3, c o n t r o l s  c o n s i s t e n t  w i t h  
those r e q u i r e d  du r i ng  r e f u e l i n g  must be implemented and t h i s  
Specia l  Operat ions LC0 app l ied .  The r e f u e l i n g  i n t e r l o c k s  o f  
LC0 3.9.2, "Refuel P o s i t i o n  Rod-Out I n t e r l ock , "  r e q u i r e d  by 
t h i s  Specia l  Operat ions LCO, w i l l  ensure t h a t  o n l y  one 
c o n t r o l  rod, o r  c o n t r o l  r o d  p a i r ,  can be withdrawn. 

(cont inued)  
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Cont ro l  Rod Withdrawal -Hot  Shutdown 
B 3.10.3 

BASES 

.CO To back up t h e  r e f u e l i n g  i n t e r l o c k s  (LC0 3.9.2), t h e  a b i l i t y  
(cont inued)  t o  scram t h e  withdrawn c o n t r o l  rods i n  t h e  event  o f  an 

i nadve r ten t  c r i t i c a l i t y  i s  p rov ided  by t h i s  Specia l  
Operat ions LCO's requirements i n  I tem d. 1. A1 t e r n a t e l y ,  
p rov ided  a s u f f i c i e n t  number o f  c o n t r o l  rods(s)  i n  t h e  
v i c i n i t y  o f  t h e  withdrawn c o n t r o l  r od (s )  a re  known t o  be 
i n s e r t e d  and incapable o f  wi thdrawal ,  t h e  p o s s i b i l i t y  o f  
c r i t i c a l i t y  on withdrawal o f  t h e  c o n t r o l  r od (s )  i s  
s u f f i c i e n t l y  precluded, so as n o t  t o  r e q u i r e  t h e  scram 
c a p a b i l i t y  o f  t h e  withdrawn c o n t r o l  rod(s ) .  

APPLICABILITY Con t ro l  r o d  wi thdrawals a re  adequately c o n t r o l l e d  i n  
MODES 1, 2, and 5 by e x i s t i n g  LCOs. I n  MODES 3 and 4, 
c o n t r o l  r o d  wi thdrawal  i s  o n l y  a l lowed i f  performed i n  
accordance w i t h  t h i s  Specia l  Operat ions LC0 o r  Specia l  
Operat ions LC0 3.10.4, and i f  l i m i t e d  t o  one c o n t r o l  rod, o r  
c o n t r o l  r od  p a i r .  Th is  al lowance i s  o n l y  p rov ided  w i t h  t h e  
r e a c t o r  mode swi tch  i n  t h e  r e f u e l  p o s i t i o n .  For  these  
cond i t i ons ,  t h e  rod-ou t  i n t e r l o c k  (LC0 3.9.2), c o n t r o l  r o d  
p o s i t i o n  i n d i c a t i o n  (LC0 3.9.4, "Cont ro l  Rod P o s i t i o n  
I n d i c a t i o n " )  f u l l  i n s e r t i o n  requirements f o r  a l l  o t h e r  
c o n t r o l  rods and scram func t i ons  (LC0 3.3.1.1, "SSLC Sensor 
Ins t rumenta t ion , "  LC0 3.3.1.2, "Reactor P r o t e c t i o n  System 
(RPS) and MSIV T r i p  Ac tua t i on  Logic," and LC0 3.9.5. 
"Contro l  Rod OPERABILITY -Re fue l i ng " )  , o r  t h e  added 
a d m i n i s t r a t i v e  c o n t r o l  i n  I tem d.2 o f  t h i s  Specia l  
Operat ions LCO, minimizes p o t e n t i a l  r e a c t i v i t y  excurs ions.  

ACT IONS A Note has been prov ided  t o  modi fy  t h e  ACTIONS r e l a t e d  t o  a 
s i n g l e  o r  dual  c o n t r o l  r o d  wi thdrawal  w h i l e  i n  MODE 3. 
Sec t ion  1.3, Completion Times, s p e c i f i e s  once a Cond i t ion  
has been entered, subsequent t r a i n s ,  subsystems, components, 
o r  va r i ab les  expressed i n  t h e  Cond i t ion  d iscovered  t o  be 
inoperab le  o r  no t  w i t h i n  l i m i t s ,  w i l l  n o t  r e s u l t  i n  separate 
e n t r y  i n t o  t h e  Cond i t ion .  Sec t ion  1.3 a l s o  s p e c i f i e s  
Required Ac t ions  o f  t h e  Cond i t ion  con t inue  t o  app ly  f o r  each 
a d d i t i o n a l  f a i l u r e ,  w i t h  Completion Times based on i n i t i a l  
e n t r y  i n t o  t h e  Cond i t ion .  However, t h e  Required Ac t i ons  f o r  
each requirement o f  t h e  LC0 n o t  met p rov ide  app rop r i a te  
compensatory measures f o r  separate requi rements t h a t  a re  n o t  
met. As such, a Note has been prov ided  t h a t  a l l ows  separate 
Cond i t ion  e n t r y  f o r  each requirement o f  t h e  LCO. 

(cont inued)  
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Cont ro l  Rod Withdrawal -Hot  Shutdown 
B 3.10.3 

BASES 

ACTIONS Ll 
(cont inued)  

I f  one o r  more o f  t h e  requi rements s p e c i f i e d  i n  t h i s  Spec ia l  
Operat ions LC0 are  n o t  met, t h e  ACTIONS a p p l i c a b l e  t o  t h e  
s t a t e d  requi rements o f  t h e  a f f e c t e d  LCOs are  immediate ly  
en te red  as d i r e c t e d  by Required A c t i o n  A.1. Th i s  Required 
Ac t i on  has been mod i f i ed  by a  Note t h a t  c l a r i f i e s  t h e  i n t e n t  
o f  any o t h e r  LCO's Required Act ions,  i n  accordance w i t h  t h e  
o t h e r  a p p l i c a b l e  LCOs, t o  i n s e r t  a l l  c o n t r o l  rods  and t o  
a1 so r e q u i r e  e x i t i n g  t h i s  Specia l  Operat ions A p p l i c a b i l i t y  
LC0 by r e t u r n i n g  t h e  r e a c t o r  mode sw i t ch  t o  t h e  shutdown 
p o s i t i o n .  A  second Note has been added, which c l a r i f i e s  
t h a t  t h i s  Required Ac t i on  i s  o n l y  a p p l i c a b l e  i f  t h e  
requi rements n o t  met a re  f o r  an a f f e c t e d  LCO. 

A.2.1 and A.2.2 

Required Ac t ions  A.2.1 and A.2.2 a re  a l t e r n a t i v e  Required 
Ac t ions  t h a t  can be taken i ns tead  o f  Required A c t i o n  A. l  t o  
r e s t o r e  compliance w i t h  t h e  normal MODE 3  requirements, 
thereby  e x i t i n g  t h i s  Specia l  Operat ions LCOts A p p l i c a b i l i t y .  
Ac t ions  must be i n i t i a t e d  immediate ly  t o  i n s e r t  a l l  
i n s e r t a b l e  c o n t r o l  rods.  Ac t ions  must con t inue  u n t i l  a l l  
such c o n t r o l  rods a re  f u l l y  i nse r ted .  P lac ing  t h e  r e a c t o r  
mode sw i t ch  i n  t h e  shutdown p o s i t i o n  w i l l  ensure t h a t  a l l  
i n s e r t e d  rods remain i n s e r t e d  and r e s t o r e  ope ra t i on  i n  
accordance w i t h  Table 1.1-1. The a l lowed Complet ion Time o f  
1  hour t o  p lace  t h e  r e a c t o r  mode sw i t ch  i n  t h e  shutdown 
p o s i t i o n  p rov ides  s u f f i c i e n t  t ime  t o  no rma l l y  i n s e r t  t h e  
c o n t r o l  rods. 

SURVEILLANCE SR 3.10.3.1, SR 3.10.3.2. and SR 3.10.3.3 
REOUIREMENTS 

The o t h e r  LCOs made app l i cab le  i n  t h i s  Specia l  Operat ions 
LC0 are requ i red  t o  have t h e i r  Su rve i l l ances  met t o  
e s t a b l i s h  t h a t  t h i s  Specia l  Operat ions LC0 i s  be ing  met. I f  
t h e  l o c a l  a r r a y  o f  c o n t r o l  rods i s  i n s e r t e d  and disarmed 
w h i l e  t h e  scram f u n c t i o n  f o r  t h e  withdrawn rod(s )  i s  n o t  
a v a i l a b l e ,  p e r i o d i c  v e r i f i c a t i o n  i n  accordance w i t h  
SR 3.10.3.2 i s  r equ i red  t o  p rec lude  t h e  p o s s i b i l i t y  o f  
c r i t i c a l i t y .  SR 3.10.3.2 has been mod i f i ed  by a  Note, which 
c l a r i f i e s  t h a t  t h i s  SR i s  n o t  r e q u i r e d  t o  be met i f  

(cont inued)  
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BASES 

SURVEILLANCE SR 3.10.3.1. SR 3.10.3.2. and SR 3.10.3.1 (continued) 
REOUIREMENTS 

(continued) SR 3.10.3.1 i s  s a t i s f i e d  f o r  LC0 3.10.3.d.l requirements, 
since SR 3.10.3.2 demonstrates t h a t  the a l t e r n a t i v e  
LC0 3.10.3.d.2 requirements are s a t i s f i e d .  Also, 
SR 3.10.3.3 v e r i f i e s  t h a t  a l l  cont ro l  rods other than the 
cont ro l  rod(s) being withdrawn are f u l l y  inserted. The 
24 hour Frequency i s  acceptable because o f  the 
administrat ive cont ro ls  on cont ro l  rod withdrawals, the 
pro tect ion afforded by the LCOs involved, and hardware 
in te r locks  t h a t  preclude add i t iona l  cont ro l  rod withdrawals. 

REFERENCES 1. DCD T i e r  2, Section 15.4.1. 
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B 3.10 SPECIAL OPERATIONS 

B 3.10.4 Cont ro l  Rod Withdrawal -Co ld  Shutdown 

BASES 

BACKGROUND The purpose o f  t h i s  MODE 4  Specia l  Operat ions LC0 i s  t o  
permi t  t h e  wi thdrawal  o f  a  s i n g l e  c o n t r o l  rod, o r  c o n t r o l  
r o d  p a i r ,  f o r  t e s t i n g  o r  maintenance, w h i l e  i n  c o l d  
shutdown, by imposing c e r t a i n  r e s t r i c t i o n s .  I n  MODE 4, t h e  
r e a c t o r  mode sw i t ch  i s  i n  t h e  shutdown p o s i t i o n ,  and a l l  
c o n t r o l  rods are i n s e r t e d  and b locked f rom wi thdrawa l .  Many 
systems and f unc t i ons  a re  n o t  r e q u i r e d  i n  these cond i t ions ,  
due t o  t h e  i n s t a l l e d  i n t e r l o c k s  assoc ia ted  w i t h  t h e  r e a c t o r  
mode sw i t ch  i n  t h e  shutdown p o s i t i o n .  Circumstances w i l l  
a r i s e  w h i l e  i n  MODE 4, however, t h a t  p resent  t h e  need t o  
wi thdraw a  s i n g l e  c o n t r o l  rod, o r  c o n t r o l  r o d  p a i r ,  f o r  
var ious  t e s t s  (e.g., f r i c t i o n  t e s t s ,  scram t ime  t e s t i n g ,  and 
coup1 i n g  i n t e g r i t y  checks). C e r t a i n  s i t u a t i o n s  may a1 so 
r e q u i r e  t h e  removal o f  t h e  assoc ia ted  c o n t r o l  r o d  d r i v e s  
(CRD). These s i n g l e  o r  dual  c o n t r o l  r o d  w i thdrawa ls  and 
poss ib l e  subsequent removals a re  normal 1  y  accompl i shed by 
s e l e c t i n g  t h e  r e f u e l  p o s i t i o n  f o r  t h e  r e a c t o r  mode swi tch.  
A  c o n t r o l  r o d  p a i r  ( those associated by a  s i n g l e  CRD 
h y d r a u l i c  c o n t r o l  u n i t )  may be withdrawn by u t i l i z i n g  t h e  
Rod Test  Switch, which "gangs" t h e  two rods t oge the r  f o r  r o d  
p o s i t i o n  and c o n t r o l  purposes. 

APPLICABLE With t h e  r e a c t o r  mode swi tch  i n  t h e  r e f u e l  p o s i t i o n ,  t h e  
SAFETY ANALYSES analyses f o r  c o n t r o l  r o d  wi thdrawal  d u r i n g  r e f u e l i n g  a re  

app l i cab le  and, p rov ided  t h e  assumptions o f  these analyses 
a re  s a t i s f i e d  i n  MODE 4, these analyses w i l l  bound t h e  
consequences o f  an acc iden t .  E x p l i c i t  s a f e t y  analyses 
(Ref. 1) demonstrate t h a t  t h e  f u n c t i o n i n g  o f  t h e  r e f u e l i n g  
i n t e r l o c k s  and adequate SDM w i l l  p rec lude  unacceptable 
r e a c t i v i t y  excurs ions.  

Re fue l i ng  i n t e r l o c k s  r e s t r i c t  t h e  movement o f  c o n t r o l  rods 
t o  r e i n f o r c e  ope ra t i ona l  procedures t h a t  p revent  t h e  r e a c t o r  
f rom becoming c r i t i c a l .  These i n t e r l o c k s  p revent  t h e  
wi thdrawal  o f  more than one c o n t r o l  rod, o r  c o n t r o l  r o d  
p a i r .  Under these cond i t i ons ,  t h e  core  w i l l  always be shut  
down even w i t h  t h e  h ighes t  wor th c o n t r o l  r o d  p a i r  withdrawn 
i f  adequate SDM e x i s t s .  

(con t inued)  

ABWR TS 6  3.10-16 Rev. 0. Design Control DocumentITier 2 



Cont ro l  Rod Withdrawal -Co ld  Shutdown 
B 3.10.4 

BASES 

APPLICABLE Cont ro l  r o d  p a i r s  have been es tab l i shed  f o r  each c o n t r o l  r o d  
SAFETY ANALYSES d r i v e  h y d r a u l i c  c o n t r o l  u n i t  (except f o r  t h e  one r o d  

(cont inued)  which has i t s  own accumulator).  These p a i r s  a re  se lec ted  
and analyzed so t h a t  adequate shutdown margin i s  ma in ta ined  
w i t h  any c o n t r o l  r o d  p a i r  f u l l y  withdrawn. When t h e  r o d  
t e s t  sw i t ch  i s  used and GANG mode i s  se lec ted  f o r  t h e  RCIS, 
t h e  se lec ted  r o d  p a i r  i s  s u b s t i t u t e d  f o r  a  s i n g l e  r o d  w i t h i n  
t h e  app rop r i a te  l o g i c  i n  o rde r  t o  s a t i s f y  t h e  r e f u e l  mode 
rod-ou t  i n t e r l o c k .  The rod  p a i r  may then  be withdrawn 
s imul taneously .  

The c o n t r o l  r o d  scram f u n c t i o n  p rov ides  backup p r o t e c t i o n  t o  
normal r e f u e l i n g  procedures and t h e  r e f u e l i n g  i n t e r l o c k s ,  
which prevent  i nadve r ten t  c r i t i c a l  i t i e s  d u r i n g  r e f u e l i n g .  
A l t e r n a t e  backup p r o t e c t i o n  can be ob ta ined  by  ensur ing  t h a t  
a  f i v e  by f i v e  a r ray  o f  c o n t r o l  rods, centered on t h e  
withdrawn c o n t r o l  rod(s ) ,  a re  i n s e r t e d  and incapab le  o f  
wi thdrawal .  Th is  a l t e r n a t e  backup p r o t e c t i o n  i s  r e q u i r e d  
when removing t h e  CRDs because t h i s  removal renders  t h e  
withdrawn c o n t r o l  rod(s )  incapable o f  be ing  scrammed. 

As descr ibed i n  LC0 3.0.7, compliance w i t h  Specia l  
Operat ions LCOs i s  op t i ona l ,  and t he re fo re ,  no c r i t e r i a  o f  
t h e  NRC Pol i c y  Statement apply .  Specia l  Operat ions LCOs 
p rov ide  f l e x i b i l i t y  t o  per fo rm c e r t a i n  opera t ions  by 
a p p r o p r i a t e l y  mod i fy ing  requirements o f  o t h e r  LCOs. A  
d i scuss ion  o f  t h e  c r i t e r i a  s a t i s f i e d  f o r  t h e  o t h e r  LCOs i s  
p rov ided  i n  t h e i r  r espec t i ve  Bases. 

LC0 As descr ibed i n  LC0 3.0.7, compliance w i t h  t h i s  Specia l  
Operat ions LC0 i s  o p t i o n a l .  Operat ion i n  MODE 4 w i t h  t h e  
r e a c t o r  mode swi tch  i n  t h e  r e f u e l  p o s i t i o n  can be performed 
i n  accordance w i t h  o the r  LCOs ( i  .e., Specia l  Operat ions 
LC0 3.10.2, "Reactor Mode Swi tch I n t e r l o c k  Test ing,"  and 
LC0 3.10.3, "Cont ro l  Rod Withdrawal -Hot  Shutdown") w i t h o u t  
meeting t h i s  Specia l  Operat ions LC0 o r  i t s  ACTIONS. I f  a  
s i n g l e  c o n t r o l  rod, o r  c o n t r o l  r o d  p a i r ,  wi thdrawal  i s  
des i red  i n  MODE 4, c o n t r o l s  cons i s ten t  w i t h  those r e q u i r e d  
d u r i n g  r e f u e l i n g  must be implemented and t h i s  Specia l  
Operat ions LC0 appl i ed .  

(cont inued)  
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LC0 The r e f u e l i n g  i n t e r l o c k s  o f  LC0 3.9.2, "Refuel P o s i t i o n  
(cont inued)  Rod-Out I n t e r l o c k ,  " r e q u i r e d  by t h i s  Spec ia l  Operat ions 

LC0 3.10.4 w i l l  ensure t h a t  o n l y  one c o n t r o l  rod, o r  c o n t r o l  
r o d  p a i r ,  can be withdrawn. A t  t h e  t ime  CRD removal begins, 
t h e  d isconnec t ion  o f  t h e  p o s i t i o n  i n d i c a t i o n  probe w i l l  
cause LC0 3.9.4, "Contro l  Rod P o s i t i o n  I n d i c a t i o n , "  and 
t he re fo re ,  LC0 3.9.2 t o  f a i l  t o  be met. A t  t h i s  t ime,  a  
c o n t r o l  r o d  wi thdrawal  b l ock  w i l l  be i n s e r t e d  t o  ensure t h a t  
no a d d i t i o n a l  c o n t r o l  rods can be withdrawn and t h a t  
compliance w i t h  t h i s  Specia l  Operat ions LC0 i s  mainta ined.  

To back up t h e  r e f u e l i n g  i n t e r l o c k s  (LC0 3.9.2) o r  t h e  
c o n t r o l  r o d  wi thdrawal  b lock ,  t h e  a b i l i t y  t o  scram t h e  
withdrawn c o n t r o l  r od (s )  i n  t h e  event  o f  an i nadve r ten t  
c r i t i c a l i t y  i s  p rov ided  by t h i s  Spec ia l  Operat ions LCO's 
requi rements i n  I tem c.1. A l t e r n a t i v e l y ,  when t h e  scram 
f u n c t i o n  i s  n o t  OPERABLE, o r  t h e  CRO i s  t o  be removed, a  
s u f f i c i e n t  number o f  rods i n  t h e  v i c i n i t y  o f  t h e  withdrawn 
c o n t r o l  rod(s )  a re  requ i red  t o  be i n s e r t e d  and made 
incapable o f  wi thdrawal .  Th is  prec ludes t h e  p o s s i b i l i t y  o f  
c r i t i c a l i t y  upon wi thdrawal  o f  t h i s  c o n t r o l  rod .  

APPLICABILITY Cont ro l  r o d  w i thdrawa ls  a re  adequately c o n t r o l l e d  i n  
MODES 1, 2, and 5 by e x i s t i n g  LCOs. I n  MODES 3  and 4, 
c o n t r o l  r o d  wi thdrawal  i s  o n l y  a l lowed i f  performed i n  
accordance w i t h  Specia l  Operat ions LC0 3.10.3, o r  t h i s  
Specia l  Operat ions LCO, and i f  l i m i t e d  t o  one c o n t r o l  rod, 
o r  c o n t r o l  r o d  p a i r .  Th is  al lowance i s  o n l y  p rov ided  w i t h  
t h e  r e a c t o r  mode swi tch  i n  t h e  r e f u e l  p o s i t i o n .  

Dur ing  these cond i t ions ,  t h e  f u l l  i n s e r t i o n  requi rements f o r  
a l l  o t h e r  c o n t r o l  rods,  t h e  rod -ou t  i n t e r l o c k  (LC0 3.9.2), 
c o n t r o l  r o d  p o s i t i o n  i n d i c a t i o n  (LC0 3.9.4), and scram 
f u n c t i o n s  (LC0 3.3.1.1, "SSLC Sensor Ins t rumenta t ion , "  LC0 
3.3.1.2, "Reactor P r o t e c t i o n  System (RPS) and MSIV T r i p  
Ac tua t ion , "  and LC0 3.9.5, "Cont ro l  Rod 
OPERABILITY-Refueling"), o r  t h e  added a d m i n i s t r a t i v e  
c o n t r o l s  i n  I tem b.2 and I tem c.2 o f  t h i s  Spec ia l  Operat ions 
LCO, p rov ide  m i t i g a t i o n  o f  p o t e n t i a l  r e a c t i v i t y  excurs ions.  

(cont inued)  
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ACTIONS A Note has been prov ided  t o  mod i fy  t h e  ACTIONS r e l a t e d  t o  a 
s i n g l e  o r  dual  c o n t r o l  r o d  wi thdrawal  w h i l e  i n  MODE 3. 
Sec t ion  1.3, Completion Times, s p e c i f i e s  once a Cond i t i on  
has been entered, subsequent t r a i n s ,  subsystems, components, 
o r  v a r i a b l e s  expressed i n  t h e  Cond i t i on  d iscovered  t o  be 
inoperab le  o r  n o t  w i t h i n  l i m i t s ,  w i l l  n o t  r e s u l t  i n  separate 
e n t r y  i n t o  t h e  Cond i t ion .  Sec t ion  1.3 a l s o  s p e c i f i e s  
Required Ac t ions  o f  t h e  Cond i t i on  con t i nue  t o  app ly  f o r  each 
a d d i t i o n a l  f a i l u r e ,  w i t h  Completion Times based on i n i t i a l  
e n t r y  i n t o  t h e  Cond i t ion .  However, t h e  Required Ac t i ons  f o r  
each requi rement  o f  t h e  LC0 n o t  met p rov ide  app rop r i a te  
compensatory measures f o r  separate requi rements t h a t  a r e  n o t  
met. As such, a Note has been prov ided  t h a t  a l l ows  separate 
Cond i t i on  e n t r y  f o r  each requi rement  o f  t h e  LCO. 

A.1. A.2.1. and A.2.2 

I f  one o r  more o f  t h e  requi rements o f  t h i s  Specia l  
Operat ions LC0 are  n o t  met w i t h  t h e  a f f e c t e d  c o n t r o l  r o d  
i n s e r t a b l e ,  these Required Ac t ions  r e s t o r e  ope ra t i on  
c o n s i s t e n t  w i t h  normal MODE 4 c o n d i t i o n s  ( i . e . ,  a l l  rods  
i nse r ted )  o r  w i t h  t h e  except ions a l lowed i n  t h i s  Spec ia l  
Operat ions LCO. Required A c t i o n  A . l  has been mod i f i ed  by a 
Note t h a t  c l a r i f i e s  t h a t  t h e  i n t e n t  o f  any o t h e r  LC0 
Required Ac t ions ,  i n  accordance w i t h  t h e  o t h e r  a p p l i c a b l e  
LCOs, t o  i n s e r t  a l l  c o n t r o l  rods i nc l udes  e x i t i n g  t h i s  
Specia l  Operat ions Appl i c a b i l  i t y  LC0 by r e t u r n i n g  t h e  
r e a c t o r  mode swi tch  t o  t h e  shutdown p o s i t i o n .  A second Note 
has been added t o  Required Ac t i on  A. l  t o  c l a r i f y  t h a t  t h i s  
Required Ac t i on  i s  o n l y  a p p l i c a b l e  i f  t h e  requi rements n o t  
met a re  f o r  an a f f e c t e d  LCO. 

Required Ac t ions  A.2.1 and A.2.2 a re  spec i f i ed ,  based on t h e  
assumption o f  t h e  c o n t r o l  r od (s )  be ing  withdrawn. I f  a 
c o n t r o l  r o d  i s  s t i l l  i n s e r t a b l e ,  ac t i ons  must be immediate ly  
i n i t i a t e d  t o  f u l l y  i n s e r t  a l l  i n s e r t a b l e  c o n t r o l  rods and 
w i t h i n  1 hour p lace  t h e  r e a c t o r  mode sw i t ch  i n  t h e  shutdown 
p o s i t i o n .  Ac t i on  must con t inue  u n t i l  a l l  such c o n t r o l  rods  
a r e  f u l l y  i nse r ted .  The a l lowed Complet ion Time o f  1 hour 
f o r  p l a c i n g  t h e  r e a c t o r  mode sw i t ch  i n  t h e  shutdown p o s i t i o n  
p rov ides  s u f f i c i e n t  t ime t o  normal ly  i n s e r t  t h e  c o n t r o l  
rods. 

(cont inued)  
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ACTIONS B.1, 8.2.1. and 8.2.2 

I f  one o r  more o f  t h e  requi rements o f  t h i s  Spec ia l  
Operat ions LC0 a re  n o t  met w i t h  t h e  a f f e c t e d  c o n t r o l  r od (s )  
n o t  i n s e r t a b l e ,  wi thdrawal  o f  t h e  c o n t r o l  r o d  and removal o f  
t h e  assoc ia ted  CRD must immediately be suspended. I f  t h e  
CRD has been removed, such t h a t  t h e  c o n t r o l  r o d  i s  n o t  
i n s e r t a b l e ,  t h e  Required Ac t ions  r e q u i r e  t h e  most 
exped i t i ous  a c t i o n  be taken t o  e i t h e r  i n i t i a t e  a c t i o n  t o  
r e s t o r e  t h e  CRD and i n s e r t  i t s  c o n t r o l  rod, o r  r e s t o r e  
compl iance w i t h  t h i s  Specia l  Operat ions LCO. 

SURVEILLANCE SR 3.10.4.1. SR 3.10.4.2. SR 3.10.4.3. and SR 3.10.4.4 
REOUIREMENTS 

The o t h e r  LCOs made a p p l i c a b l e  by t h i s  Specia l  Operat ions 
LC0 a re  r equ i r ed  t o  have t h e i r  associated Su rve i l l ances  met 
t o  e s t a b l i s h  t h a t  t h i s  Specia l  Operat ions LC0 i s  be ing  met. 
I f  t h e  l o c a l  a r ray  o f  c o n t r o l  rods  i s  i n s e r t e d  and disarmed 
w h i l e  t h e  scram f u n c t i o n  f o r  t h e  withdrawn r o d  i s  n o t  
ava i l ab l e ,  p e r i o d i c  v e r i f i c a t i o n  i s  r e q u i r e d  t o  ensure t h a t  
t h e  p o s s i b i l i t y  o f  c r i t i c a l i t y  remains prec luded.  Also, a l l  
t h e  c o n t r o l  rods  a re  v e r i f i e d  t o  be i nse r t ed ,  as w e l l  as t h e  
c o n t r o l  r o d  wi thdrawal  b l ock .  V e r i f i c a t i o n  t h a t  a l l  t h e  
o t h e r  c o n t r o l  rods a re  f u l l y  i n s e r t e d  i s  r e q u i r e d  t o  meet 
t h e  SDM requirements. V e r i f i c a t i o n  t h a t  a  c o n t r o l  r o d  
wi thdrawal  b l o c k  has been i n s e r t e d  ensures t h a t  no o t h e r  
c o n t r o l  rods  can be i n a d v e r t e n t l y  withdrawn under c o n d i t i o n s  
when p o s i t i o n  i n d i c a t i o n  i ns t r umen ta t i on  i s  inoperab le  f o r  
t h e  a f f e c t e d  c o n t r o l  rod .  The 24 hour Frequency i s  
acceptable because o f  t h e  a d m i n i s t r a t i v e  c o n t r o l s  on c o n t r o l  
r o d  wi thdrawals ,  t h e  p r o t e c t i o n  a f f o rded  by t h e  LCOs 
invo lved ,  and hardware i n t e r l o c k s  t o  p rec lude  an a d d i t i o n a l  
c o n t r o l  r o d  w i thdrawa l .  

SR 3.10.4.2 and SR 3.10.4.4 have been mod i f i ed  by Notes, 
which c l a r i f y  t h a t  these SRs a re  n o t  r e q u i r e d  t o  be met i f  
t h e  a l t e r n a t i v e  requi rements demonstrated by SR 3.10.4.1 a re  
s a t i s f i e d .  

REFERENCES 1. DCD T i e r  2, Sec t ion  15.4.1. 
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B  3.10.5 Cont ro l  Rod D r i v e  (CRD) Removal -Re fue l i ng  

BASES 

BACKGROUND The purpose o f  t h i s  MODE 5  Specia l  Operat ions LC0 i s  t o  
pe rm i t  t h e  removal o f  a  CRD d u r i n g  r e f u e l i n g  ope ra t i ons  by  
imposing c e r t a i n  a d m i n i s t r a t i v e  c o n t r o l s .  Re fue l i ng  
i n t e r l o c k s  r e s t r i c t  t h e  movement o f  c o n t r o l  rods  and t h e  
ope ra t i on  o f  t h e  r e f u e l i n g  equipment t o  r e i n f o r c e  
ope ra t i ona l  procedures t h a t  prevent  t h e  r e a c t o r  f rom 
becoming c r i t i c a l  d u r i n g  r e f u e l i n g  opera t ions .  Du r i ng  
r e f u e l i n g  opera t ions ,  no more than  one c o n t r o l  rod, o r  
c o n t r o l  p a i r ,  i s  pe rm i t t ed  t o  be withdrawn f rom a  core  c e l l  
c o n t a i n i n g  one o r  more f u e l  assemblies. The r e f u e l i n g  
i n t e r l o c k s  use t h e  " f u l l  i n n  p o s i t i o n  i n d i c a t o r s  t o  
determine t h e  p o s i t i o n  o f  a l l  c o n t r o l  rods.  I f  t h e  " f u l l  
i n "  p o s i t i o n  s i gna l  i s  n o t  present  f o r  every  c o n t r o l  rod, 
then  t h e  a l l  rods i n  permiss ive  f o r  t h e  r e f u e l i n g  equipment 
i n t e r l o c k s  i s  n o t  present  and f u e l  l o a d i n g  i s  prevented. 
Also, t h e  r e f u e l  p o s i t i o n  r od -ou t  i n t e r l o c k  w i l l  n o t  a l l o w  
t h e  wi thdrawal  o f  a  second c o n t r o l  rod .  A  c o n t r o l  r o d  d r i v e  
p a i r  ( those associated by a  shared CRO h y d r a u l i c  c o n t r o l  
u n i t )  may be removed under t h e  c o n t r o l  o f  t h e  rod -ou t  
i n t e r l o c k  by u t i l i z i n g  t h e  r o d  t e s t  sw i tch .  Th i s  sw i t ch  
a l l ows  t h e  CRD p a i r  t o  be t r e a t e d  as one CRD f o r  purposes o f  
t h e  rod -ou t  i n t e r l o c k .  

The c o n t r o l  r o d  scram f u n c t i o n  p rov ides  backup p r o t e c t i o n  t o  
normal r e f u e l i n g  procedures as do t h e  r e f u e l i n g  i n t e r l o c k s  
descr ibed  above, which p reven t  i n a d v e r t e n t  c r i t i c a l i t i e s  
d u r i n g  r e f u e l i n g .  The requi rement  f o r  t h i s  f u n c t i o n  t o  be 
OPERABLE prec ludes t h e  p o s s i b i l i t y  o f  removing t h e  CRD once 
a  c o n t r o l  r o d  i s  withdrawn from a  core  c e l l  c o n t a i n i n g  one 
o r  more f u e l  assemblies. T h i s  Spec ia l  Operat ions LC0 
prov ides  c o n t r o l s  s u f f i c i e n t  t o  ensure t h e  p o s s i b i l i t y  o f  an 
i nadve r t en t  c r i t i c a l i t y  i s  precluded, w h i l e  a l l o w i n g  a  
s i n g l e  CRD, o r  c o n t r o l  r o d  p a i r ,  t o  be removed f rom core  
c e l l ( s )  c o n t a i n i n g  one o r  more f u e l  assemblies. The removal 
o f  t h e  CRD i nvo l ves  d isconnec t ing  t h e  p o s i t i o n  i n d i c a t i o n  
probe, which causes noncompliance w i t h  LC0 3.9.4, "Contro l  
Rod P o s i t i o n  I n d i c a t i o n , "  and, t he re fo re ,  LC0 3.9.1, 
"Refuel i n g  Equipment I n t e r l o c k s , "  and LC0 3.9.2, "Re fue l i ng  
P o s i t i o n  Rod-Out I n t e r l o c k . "  The CRD removal a l s o  

(cont inued)  
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CRD Removal - Refuel i n g  
B  3.10.5 

BASES 

BACKGROUND requ i res  i s o l a t i o n  o f  t h e  CRD f rom t h e  CRD Hyd rau l i c  System, 
(cont inued)  thereby causing i n o p e r a b i l i t y  o f  t h e  c o n t r o l  r o d  (LC0 3 .9 .5 ,  

"Contro l  Rod OPERABILITY - Refuel i n g " )  . 

APPLICABLE 
SAFETY ANALYSES 

With t h e  r e a c t o r  mode sw i t ch  i n  t h e  r e f u e l  p o s i t i o n ,  t h e  
analyses f o r  c o n t r o l  r od  wi thdrawal  d u r i n g  r e f u e l i n g  a re  
appl i c a b l e  and, prov ided t h e  assumptions o f  these analyses 
a re  s a t i s f i e d ,  these analyses w i  11 bound t h e  consequences o f  
acc idents.  E x p l i c i t  s a f e t y  analyses (Ref. 1) demonstrate 
t h a t  t h e  proper  opera t ion  o f  t h e  r e f u e l i n g  i n t e r l o c k s  and 
adequate SDM w i l l  p rec lude unacceptable r e a c t i v i t y  
excurs ions.  

Cont ro l  r o d  p a i r s  have been es tab l i shed  f o r  each c o n t r o l  r o d  
d r i v e  h y d r a u l i c  c o n t r o l  u n i t  (except f o r  t h e  cen te r  r od  
which has i t s  own accumulator).  These p a i r s  a re  se lec ted  
and analyzed so t h a t  adequate shutdown margin i s  mainta ined 
w i t h  any c o n t r o l  r o d  p a i r  f u l l y  withdrawn. When t h e  r o d  
t e s t  sw i t ch  i s  used, t h e  se lec ted  r o d  p a i r  i s  s u b s t i t u t e d  
f o r  a  s i n g l e  rod  w i t h i n  t h e  appropr ia te  l o g i c  i n  o rde r  t o  
s a t i s f y  t h e  r e f u e l  mode rod -ou t  i n t e r l o c k .  The r o d  p a i r  may 
then be withdrawn s imul taneously .  

Re fue l i ng  i n t e r l o c k s  r e s t r i c t  t h e  movement o f  c o n t r o l  rods 
and t h e  ope ra t i on  o f  t h e  r e f u e l  i n g  equipment t o  r e i n f o r c e  
ope ra t i ona l  procedures t h a t  prevent  t h e  r e a c t o r  f rom 
becoming c r i t i c a l .  These i n t e r l o c k s  prevent  t h e  wi thdrawal  
o f  more than one c o n t r o l  rod, o r  c o n t r o l  r o d  p a i r .  Under 
these cond i t i ons ,  t h e  core w i l l  always be shut  down even 
w i t h  t h e  h ighes t  wor th c o n t r o l  r od  p a i r  withdrawn i f  
adequate SDM e x i s t s .  By r e q u i r i n g  a l l  o the r  c o n t r o l  rods t o  
be i n s e r t e d  and a  c o n t r o l  r od  wi thdrawal  b l ock  i n i t i a t e d ,  
t h e  f u n c t i o n  o f  t h e  inoperab le  rod -ou t  i n t e r l o c k  (LC0 3.9.2)  
i s  adequately maintained. Th is  Specia l  Operat ions LC0 
requi rement  t o  suspend a1 1  CORE ALTERATIONS adequate1 y  
compensates f o r  t h e  inoperab le  a l l  rods i n  permiss ive f o r  
t h e  r e f u e l i n g  equipment i n t e r l o c k s  (LC0 3 . 9 . 1 ) .  

(cont inued)  
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CRD Removal - Refuel i ng 
B 3.10.5 

BASES 

APPLICABLE The c o n t r o l  r o d  scram f u n c t i o n  p rov ides  backup p r o t e c t i o n  t o  
SAFETY ANALYSES normal r e f u e l  i n g  procedures and t h e  r e f u e l  i n g  i n t e r 1  ocks, 

(cont inued)  which prevent  i nadve r ten t  c r i t i c a l i t i e s  d u r i n g  r e f u e l i n g .  
Since t h e  scram f u n c t i o n  and r e f u e l i n g  i n t e r l o c k s  may be 
suspended, a l t e r n a t e  backup p r o t e c t i o n  r e q u i r e d  by t h i s  
Specia l  Operat ions LC0 i s  ob ta ined  by ensur ing  t h a t  a f i v e  
by f i v e  a r ray  o f  c o n t r o l  rods, centered on t h e  withdrawn 
c o n t r o l  rod, are i n s e r t e d  and are  incapable o f  be ing  
withdrawn (by i n s e r t i o n  o f  a  c o n t r o l  r o d  b lock ) .  

As descr ibed i n  LC0 3.0.7, compliance w i t h  Specia l  
Operat ions LCOs i s  op t i ona l ,  and there fo re ,  no c r i t e r i a  o f  
t h e  NRC P o l i c y  Statement apply .  Specia l  Operat ions LCOs 
p rov ide  f l e x i b i l i t y  t o  per fo rm c e r t a i n  opera t ions  by 
a p p r o p r i a t e l y  mod i fy ing  requirements o f  o t h e r  LCOs. A 
d i scuss ion  o f  t h e  c r i t e r i a  s a t i s f i e d  f o r  t h e  o t h e r  LCOs i s  
prov ided i n  t h e i r  r espec t i ve  Bases. 

As descr ibed i n  LC0 3.0.7, compliance w i t h  t h i s  Specia l  
Operat ions LC0 i s  o p t i o n a l .  Operat ion i n  MODE 5 w i t h  any o f  
t h e  f o l l o w i n g  LCOs - LC0 3.3.1 .l, "SSLC Inst rumentat ion,"  LC0 
3.3.1.2, "Reactor P ro tec t i on  System (RPS) and MSIV T r i p  
Ac tua t i on  Logic," LC0 3.3.8.2, " V i t a l  AC E l e c t r i c  Power 
Mon i to r ing , "  LC0 3.9.1, LC0 3.9.2, LC0 3.9.4, o r  
LC0 3.9.5 - n o t  met can be performed i n  accordance w i t h  t h e  
Required Ac t ions  o f  these LCOs w i t hou t  meeting t h i s  Specia l  
Operat ions LC0 o r  i t s  ACTIONS. However, i f  a s i n g l e  CRD o r  
CRD d r i v e  p a i r  removal from a core c e l l  con ta in i ng  one o r  
more f u e l  assemblies i s  des i red  i n  MODE 5, c o n t r o l s  
cons i s ten t  w i t h  those r e q u i r e d  by LC0 3.3.1.1, LC0 3.3.1.2, 
LC0 3.3.8.2, LC0 3.9.1, LC0 3.9.2, LC0 3.9.4, and LC0 3.9.5 
must be implemented and t h i s  Specia l  Operat ions LC0 app l ied .  

By r e q u i r i n g  a l l  o the r  c o n t r o l  rods t o  be i n s e r t e d  and a 
c o n t r o l  r o d  wi thdrawal  b l ock  i n i t i a t e d ,  t h e  f u n c t i o n  o f  t h e  
inoperab le  rod -ou t  i n t e r l o c k  (LC0 3.9.2) i s  adequately 
mainta ined.  Th is  Specia l  Operat ions LC0 requi rement  t o  
suspend a l l  CORE ALTERATIONS adequately compensates f o r  t h e  
inoperab le  a l l  rods i n  permiss ive f o r  t h e  r e f u e l i n g  
equipment i n t e r l o c k s  (LC0 3.9.1). Ensur ing t h a t  t h e  f i v e  by 
f i v e  a r r a y  o f  c o n t r o l  rods, centered on t h e  withdrawn 
c o n t r o l  rod, are i n s e r t e d  and incapable o f  wi thdrawal  

(cont inued)  
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B 3.10.5 

BASES 

LC0 adequately s a t i s f i e s  t h e  backup p r o t e c t i o n  t h a t  LC0 3.3.1.1, 
(cont inued)  LC0 3.3.1.2 and LC0 3.9.2 would have o therw ise  prov ided.  

The except ion  granted i n  t h i s  Spec ia l  Operat ions LC0 t o  
assume t h a t  t h e  withdrawn c o n t r o l  rod, o r  c o n t r o l  r o d  p a i r ,  
i s  t h e  h ighes t  wor th c o n t r o l  r o d  p a i r  t o  s a t i s f y  LC0 3.1.1, 
"SHUTDOWN MARGIN (SDM)," and t h e  i n a b i l i t y  t o  wi thdraw 
another  c o n t r o l  r od  d u r i n g  t h i s  ope ra t i on  w i t h o u t  a d d i t i o n a l  
SDM demonstrat ions, i s  conserva t i ve  ( i . .  t h e  withdrawn 
c o n t r o l  r o d  p a i r  may n o t  be t h e  h ighes t  wor th  c o n t r o l  r o d  
p a i r )  . 

APPLICABILITY Operat ion i n  MODE 5 i s  c o n t r o l l e d  by e x i s t i n g  LCOs. The 
al lowance t o  comply w i t h  t h i s  Specia l  Operat ions LC0 i n  l i e u  
o f  t h e  ACTIONS o f  LC0 3.3.1.1, LC0 3.3.1.2, LC0 3.3.8.2, 
LC0 3.9.1, LC0 3.9.2, LC0 3.9.4, and LC0 3.9.5 i s  
a p p r o p r i a t e l y  c o n t r o l  l e d  w i t h  t h e  a d d i t i o n a l  a d m i n i s t r a t i v e  
c o n t r o l s  r equ i red  by t h i s  Specia l  Operat ions LCO, which 
reduces t h e  p o t e n t i a l  f o r  r e a c t i v i t y  excurs ions.  

ACTIONS A.1. A.2.1. and A.2.2 

I f  one o r  more o f  t h e  requirements o f  t h i s  Spec ia l  
Operat ions LC0 are  n o t  met, t h e  immediate implementat ion o f  
these Required Ac t ions  r e s t o r e s  ope ra t i on  c o n s i s t e n t  w i t h  
t h e  normal requi rements f o r  f a i l u r e  t o  meet LC0 3.3.1.1, LC0 
3.3.1.2, LC0 3.9.1, LC0 3.9.2, LC0 3.9.4, and LC0 3.9.5 
( i  .e., a l l  c o n t r o l  rods i nse r ted )  o r  w i t h  t h e  al lowances o f  
t h i s  Specia l  Operat ions LCO. The Completion Times f o r  
Required Ac t i on  A. l ,  Required A c t i o n  A.2.1, and Required 
Ac t i on  A.2.2 a re  in tended t o  r e q u i r e  these Required Ac t ions  
be implemented i n  a very  s h o r t  t ime and c a r r i e d  th rough i n  
an exped i t i ous  manner t o  e i t h e r  i n i t i a t e  a c t i o n  t o  r e s t o r e  
t h e  CRD and i n s e r t  i t s  c o n t r o l  rod, o r  i n i t i a t e  a c t i o n  t o  
r e s t o r e  compliance w i t h  t h i s  Specia l  Operat ions LCO. 
Ac t ions  must con t inue  u n t i l  e i t h e r  Required A c t i o n  A.2.1 o r  
Required Ac t i on  A.2.2 i s  s a t i s f i e d .  

(cont inued)  
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BASES 

SURVEILLANCE SR 3.10.5.1. SR 3.10.5.2. SR 3.10.5.3. SR 3.10.5.4. and 
REQUIREMENTS SR 3.10.5.5 

Verification that all the control rods, other than the 
control rod withdrawn for the removal of the associated CRD, 
are fully inserted is required to ensure the SDM is within 
limits. Verification that the local five by five array of 
control rods other than the control rod withdrawn for the 
removal of the associated CRD, is inserted and disarmed, 
while the scram function for the withdrawn rod is not 
available, is required to ensure that the possibility of 
criticality remains precluded. Verification that a control 
rod withdrawal block has been inserted ensures that no other 
control rods can be inadvertently withdrawn under conditions 
when position indication instrumentation is inoperable for 
the withdrawn control rod. The Surveillance for LC0 3.1.1, 
which is made applicable by this Special Operations LCO, is 
required in order to establish that this Special Operations 
LC0 is being met. Verification that no other CORE 
ALTERATIONS are being made is required to ensure the 
assumptions of the safety analysis are satisfied. 

Periodic verification of the administrative controls 
established by this Special Operations LC0 is prudent to 
preclude the possibility of an inadvertent criticality. The 
24 hour Frequency is acceptable, given the administrative 
controls on control rod removal and hardware interlocks to 
block an additional control rod withdrawal. 

REFERENCES 1. DCD Tier 2, Section 15.4.1 
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B  3.10 SPECIAL OPERATIONS 

B  3.10.6 M u l t i p l e  Cont ro l  Rod Withdrawal -Re fue l i ng  

BASES 

BACKGROUND The purpose o f  t h i s  MODE 5 Specia l  Operat ions LC0 i s  t o  
pe rm i t  m u l t i p l e  c o n t r o l  r o d  wi thdrawal  d u r i n g  r e f u e l i n g  by 
imposing c e r t a i n  a d m i n i s t r a t i v e  c o n t r o l s .  

Re fue l i ng  i n t e r l o c k s  r e s t r i c t  t h e  movement o f  c o n t r o l  rods  
and t h e  ope ra t i on  o f  t h e  r e f u e l i n g  equipment t o  r e i n f o r c e  
ope ra t i ona l  procedures t h a t  prevent  t h e  r e a c t o r  f rom 
becoming c r i t i c a l  du r i ng  r e f u e l i n g  opera t ions .  Dur ing  
r e f u e l i n g  opera t ions ,  no more than  one c o n t r o l  rod, o r  
c o n t r o l  r o d  p a i r ,  i s  pe rm i t t ed  t o  be withdrawn f rom a  core  
c e l l  c o n t a i n i n g  one o r  more f u e l  assemblies. When a l l  f o u r  
f u e l  assemblies a re  removed f rom a  c e l l ,  t h e  c o n t r o l  rods 
may be withdrawn w i t h  no r e s t r i c t i o n s .  Any number o f  
c o n t r o l  rods  may be withdrawn and removed f r om t h e  r e a c t o r  
vessel i f  t h e i r  c e l l s  con ta i n  no f u e l .  

The r e f u e l i n g  i n t e r l o c k s  use t h e  " f u l l  i n "  p o s i t i o n  
i n d i c a t o r s  t o  determine t h e  p o s i t i o n  o f  a l l  c o n t r o l  rods. 
I f  t h e  " f u l l  i n "  p o s i t i o n  s i gna l  i s  n o t  p resen t  f o r  every 
c o n t r o l  rod,  then  t h e  a l l  rods i n  permiss ive  f o r  t h e  
r e f u e l i n g  equipment i n t e r l o c k s  i s  n o t  p resen t  and f u e l  
l oad ing  i s  prevented. Also, t h e  r e f u e l  p o s i t i o n  r od -ou t  
i n t e r l o c k  w i l l  no t  a l l o w  t h e  wi thdrawal  o f  a d d i t i o n a l  
c o n t r o l  r od (s )  . 
To a l l o w  more than  one c o n t r o l  rod, o r  one c o n t r o l  r o d  p a i r ,  
t o  be withdrawn du r i ng  r e f u e l i n g ,  these i n t e r l o c k s  must be 
defeated. Th i s  Specia l  Operat ions LC0 e s t a b l i s h e s  t h e  
necessary a d m i n i s t r a t i v e  c o n t r o l s  t o  a l l o w  bypass o f  t h e  
" f u l l  i n "  p o s i t i o n  i n d i c a t o r s .  

(cont inued)  
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BASES 

APPLICABLE 
SAFETY ANALYSES 

E x p l i c i t  s a f e t y  analyses (Ref. 1) demonstrate t h a t  t h e  
f u n c t i o n i n g  o f  t h e  r e f u e l i n g  i n t e r l o c k s  and adequate SDM 
w i l l  p revent  unacceptable r e a c t i v i t y  excurs ions d u r i n g  
r e f u e l i n g .  To a l l o w  m u l t i p l e  c o n t r o l  r o d  w i thdrawa ls  (e.9. 
more than one c o n t r o l  r od  o r  c o n t r o l  r o d  p a i r ) ,  c o n t r o l  r o d  
removals, associated c o n t r o l  r o d  d r i v e  (CRD) removal, o r  any 
combinat ion o f  these, t h e  " f u l l  i n "  p o s i t i o n  i n d i c a t i o n  i s  
a l lowed t o  be bypassed f o r  each withdrawn c o n t r o l  r o d  i f  a l l  
f u e l  has been removed from t h e  c e l l .  Wi th  no f u e l  
assemblies i n  t h e  core c e l l ,  t h e  associated c o n t r o l  r o d  has 
no r e a c t i v i t y  c o n t r o l  f u n c t i o n  and i s  n o t  r e q u i r e d  t o  remain 
i nse r ted .  P r i o r  t o  r e l oad ing  f u e l  i n t o  t h e  c e l l ,  however, 
t h e  associated c o n t r o l  r od  must be i n s e r t e d  t o  ensure t h a t  
an i nadve r ten t  c r i t i c a l i t y  does no t  occur,  as eva lua ted  i n  
t h e  Reference 1 ana l ys i s .  

As descr ibed i n  LC0 3.0.7, compliance w i t h  Specia l  
Operat ions LCOs i s  op t i ona l ,  and t he re fo re ,  no c r i t e r i a  o f  
t h e  NRC P o l i c y  Statement apply .  Specia l  Operat ions LCOs 
p rov ide  f l e x i b i l i t y  t o  per form c e r t a i n  opera t ions  by 
a p p r o p r i a t e l y  mod i f y i ng  requi rements o f  o t h e r  LCOs. A 
d iscuss ion  o f  t h e  c r i t e r i a  s a t i s f i e d  f o r  t h e  o t h e r  LCOs i s  
p rov ided  i n  t h e i r  r espec t i ve  Bases. 

LC0 As descr ibed i n  LC0 3.0.7, compliance w i t h  t h i s  Specia l  
Operat ions LC0 i s  o p t i o n a l .  Operat ion i n  MODE 5 w i t h  
LC0 3.9.3, "Contro l  Rod Pos i t ion , "  LC0 3.9.4, "Contro l  Rod 
P o s i t i o n  I n d i c a t i o n , "  o r  LC0 3.9.5, "Cont ro l  Rod 
OPERABILITY-Refueling," n o t  met, can be performed i n  
accordance w i t h  t h e  Required Ac t ions  o f  these LCOs w i t hou t  
meeting t h i s  Specia l  Operat ions LC0 o r  i t s  ACTIONS. I f  
m u l t i p l e  c o n t r o l  r od  withdrawal o r  removal, o r  CRD removal 
i s  desi red,  a l l  f o u r  f u e l  assemblies a re  r e q u i r e d  t o  be 
removed f rom t h e  associated c e l l s .  P r i o r  t o  e n t e r i n g  t h i s  
LCO, any f u e l  remain ing i n  a c e l l  whose c o n t r o l  r o d  was 
p r e v i o u s l y  removed under t h e  p rov i s i ons  o f  another  LC0 must 
be removed. 

When l oad ing  f u e l  i n t o  t h e  core w i t h  m u l t i p l e  c o n t r o l  rods  
withdrawn, spec ia l  s p i r a l  r e l oad  sequences are  used t o  
ensure t h a t  r e a c t i v i t y  a d d i t i o n s  a re  minimized. Otherwise, 
a l l  c o n t r o l  rods must be f u l l y  i n s e r t e d  be fo re  l oad ing  f u e l .  

(cont inued)  
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Multiple Control Rod Withdrawal -Refueling 
B 3.10.6 

BASES 

APPLICABILITY Operation in MODE 5 is controlled by existing LCOs. The 
exceptions from other LC0 requirements (e.g., the ACTIONS of 
LC0 3.9.3, LC0 3.9.4 or LC0 3.9.5) allowed by this Special 
Operations LC0 are appropriately controlled by requiring a1 1 
fuel to be removed from cells whose "full in" indicators are 
a1 1 owed to be bypassed. 

ACTIONS A.1. A.2.1, and A.2.2 

If one or more of the requirements of this Special 
Operations LC0 are not met, the immediate implementation of 
these Required Actions restores operation consistent with 
the normal requirements for refuel ing ( i  .e., all control 
rods inserted in core cells containing one or more fuel 
assemblies) or with the exceptions granted by this Special 
Operations LCO. The Completion Times for Required 
Action A.l, Required Action A.2.1, and Required Action A.2.2 
are intended to require that these Required Actions be 
implemented in a very short time and carried through in an 
expeditious manner to either initiate action to restore the 
affected CRDs and insert their control rods, or initiate 
action to restore compliance with this Special Operations 
LCO. 

SURVEILLANCE SR 3.10.6.1, SR 3.10.6.2. and SR 3.10.6.3 
REQUIREMENTS 

Periodic verification of the administrative controls 
established by this Special Operations LC0 is prudent to 
preclude the possibility of an inadvertent criticality. The 
24 hour Frequency is acceptable, given the administrative 
controls on fuel assembly and control rod removal, and takes 
into account other indications of control rod status 
available in the control room. 

REFERENCES 1. DCD Tier 2, Section 15.4.1. 
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Cont ro l  Rod Tes t i ng  -Opera t ing  
B  3.10.7 

B 3.10 Spec ia l  Operat ions 

B  3.10.7 Cont ro l  Rod Tes t i ng  -Operat ing 

BASES 

BACKGROUND The purpose o f  t h i s  Specia l  Operat ions LC0 i s  t o  pe rm i t  
c o n t r o l  r o d  t e s t i n g ,  w h i l e  i n  MODES 1 and 2, by imposing 
c e r t a i n  a d m i n i s t r a t i v e  c o n t r o l s .  Cont ro l  r o d  p a t t e r n s  
d u r i n g  s t a r t u p  cond i t i ons  a re  c o n t r o l l e d  by t h e  ope ra to r  and 
t h e  r o d  worth min imizer  (RUM) (LC0 3.3.5.1, "Cont ro l  Rod 
B lock  Ins t rumenta t ion" ) ,  such t h a t  o n l y  t h e  s p e c i f i e d  
c o n t r o l  r od  sequences and r e 1  a t i v e  p o s i t i o n s  r e q u i r e d  by 
LC0 3.1.6,  "Rod Pa t te rn  Cont ro l  ," are  a l lowed over  t h e  
ope ra t i ng  range f rom a l l  c o n t r o l  rods i n s e r t e d  t o  t h e  l ow  
power s e t p o i n t  (LPSP) o f  t h e  RUM. The sequences e f f e c t i v e l y  
l i m i t  t h e  p o t e n t i a l  amount and r a t e  o f  r e a c t i v i t y  inc rease  
t h a t  cou ld  occur du r i ng  a  r o d  wi thdrawal  e r r o r  (RUE). 
Dur ing  these cond i t i ons ,  c o n t r o l  r o d  t e s t i n g  i s  sometimes 
r e q u i r e d  t h a t  may r e s u l t  i n  c o n t r o l  r o d  p a t t e r n s  n o t  i n  
compliance w i t h  t h e  p resc r i bed  sequences o f  LC0 3.1.6. 
These t e s t s  may i nc lude  SOM demonstrat ions, c o n t r o l  r o d  
scram t ime  t e s t i n g ,  c o n t r o l  r o d  f r i c t i o n  t e s t i n g ,  and 
t e s t i n g  performed d u r i n g  t h e  S t a r t u p  Test Program. Th i s  
Specia l  Operat ions LC0 prov ides  t h e  necessary except ions  t o  
t h e  requi rements o f  LC0 3.1 .6  and prov ides  a d d i t i o n a l  
a d m i n i s t r a t i v e  c o n t r o l s  t o  a l l o w  t h e  d e v i a t i o n s  i n  such 
t e s t s  f rom t h e  p resc r i bed  sequences i n  LC0 3.1.6.  

APPLICABLE 
SAFETY ANALYSES 

The a n a l y t i c a l  methods and assumptions used i n  e v a l u a t i n g  
t h e  RUE are summarized i n  References 1 and 2. 
RUE analyses assume t h e  r e a c t o r  ope ra to r  f o l l o w s  p resc r i bed  
wi thdrawal  sequences. These sequences d e f i n e  t h e  p o t e n t i a l  
i n i t i a l  cond i t i ons  f o r  t h e  RUE analyses. The RUM prov ides  
backup t o  ope ra to r  c o n t r o l  o f  t h e  wi thdrawal  sequences t o  
ensure t h a t  t h e  i n i t i a l  c o n d i t i o n s  o f  t h e  RWE analyses a re  
n o t  v i o l a t e d .  For spec ia l  sequences developed f o r  c o n t r o l  
r o d  t e s t i n g ,  t h e  i n i t i a l  c o n t r o l  r o d  p a t t e r n s  assumed i n  t h e  
s a f e t y  analyses o f  References 1 and 2 may n o t  be preserved. 
Therefore,  spec ia l  RUE analyses a re  r e q u i r e d  t o  demonstrate 
t h a t  these spec ia l  sequences w i l l  n o t  r e s u l t  i n  unacceptable 
consequences, should a  RUE occur d u r i n g  t h e  t e s t i n g .  These 
analyses, performed i n  accordance w i t h  an NRC approved 
methodology, a re  dependent on t h e  s p e c i f i c  t e s t  be ing  
performed. 

(cont inued)  
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Cont ro l  Rod Tes t i ng  -Operat ing 
B 3.10.7 

BASES 

APPLICABLE As descr ibed i n  LC0 3.0.7, compliance w i t h  Specia l  
SAFETY ANALYSES Operat ions LCOs i s  op t i ona l ,  and there fo re ,  no c r i t e r i a  o f  

(cont inued)  t h e  NRC P o l i c y  Statement apply. Specia l  Operat ions LCOs 
p rov ide  f l e x i b i l i t y  t o  per form c e r t a i n  opera t ions  by  
a p p r o p r i a t e l y  mod i fy ing  requi rements o f  o t h e r  LCOs. A 
d i scuss ion  o f  t h e  c r i t e r i a  s a t i s f i e d  f o r  t h e  o t h e r  LCOs i s  
p rov ided  i n  t h e i r  r espec t i ve  Bases. 

LC0 As descr ibed i n  LC0 3.0.7, compliance w i t h  t h i s  Specia l  
Operat ions LC0 i s  op t i ona l .  Cont ro l  r o d  t e s t i n g  may be 
performed i n  compliance w i t h  t h e  p resc r i bed  sequences o f  
LC0 3.1.6, and d u r i n g  these t e s t s ,  no except ions t o  t h e  
requirements o f  LC0 3.1.6 are necessary. For  t e s t i n g  
performed w i t h  a sequence n o t  i n  compliance w i t h  LC0 3.1.6, 
t h e  requirements o f  LC0 3.1.6 may be suspended, p rov ided  
a d d i t i o n a l  a d m i n i s t r a t i v e  c o n t r o l s  a re  p laced on t h e  t e s t  t o  
ensure t h a t  t h e  assumptions o f  t h e  spec ia l  s a f e t y  ana l ys i s  
f o r  t h e  t e s t  sequence remain v a l i d .  When d e v i a t i n g  f rom t h e  
p resc r i bed  sequences o f  LC0 3.1.6, i n d i v i d u a l  c o n t r o l  rods 
must be bypassed i n  t h e  Rod A c t i o n  and P o s i t i o n  I n fo rma t i on  
(RAPI) Subsystem. Assurance t h a t  t h e  t e s t  sequence i s  
f o l l owed  can be prov ided by a second l i c e n s e d  opera to r  o r  
o the r  qua1 i f i e d  member o f  t h e  t echn i ca l  s t a f f  v e r i f y i n g  
conformance t o  t h e  approved t e s t  sequence. These c o n t r o l s  
a re  cons i s ten t  w i t h  those normal ly  app l i ed  t o  ope ra t i on  i n  
t h e  s t a r t u p  range as de f i ned  i n  SR 3.3.5.1.7, when i t  i s  
necessary t o  dev ia te  f rom t h e  p resc r i bed  sequence (e.g., an 
inoperab le  c o n t r o l  r o d  t h a t  must be f u l l y  i n s e r t e d ) .  

APPLICABILITY Cont ro l  r o d  t e s t i n g ,  w h i l e  i n  MODES 1 and 2 w i t h  THERMAL 
POWER g r e a t e r  than t h e  LPSP o f  t h e  RUM, i s  adequately 
c o n t r o l l e d  by t h e  e x i s t i n g  LCOs on power d i s t r i b u t i o n  l i m i t s  
and c o n t r o l  r o d  b lock  ins t rumenta t ion .  Cont ro l  r o d  movement 
d u r i n g  these cond i t i ons  i s  n o t  r e s t r i c t e d  t o  p resc r i bed  
sequences and can be performed w i t h i n  t h e  c o n s t r a i n t s  o f  
LC0 3.2.1, "AVERAGE PLANAR LINEAR HEAT GENERATION RATE 
(APLHGR)," LC0 3.2.2, "MINIMUM CRITICAL POWER RATIO (MCPR)," 
LC0 3.2.3, "LINEAR HEAT GENERATION RATE (LHGR)," and 
LC0 3.3.5.1. Wi th THERMAL POWER l e s s  than o r  equal t o  t h e  
LPSP o f  t h e  RUM, t h e  p rov i s i ons  o f  t h i s  Specia l  Operat ions 
LC0 are  necessary t o  per fo rm spec ia l  t e s t s  t h a t  a re  n o t  i n  
conformance w i t h  t h e  p resc r i bed  c o n t r o l  r od  sequences o f  

(cont inued)  
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B  3.10.7 

BASES 

APPLICABILITY LC0 3.1.6. Whi le  i n  MODES 3  and 4, c o n t r o l  r o d  wi thdrawal  
(cont inued)  i s  o n l y  a l lowed i f  performed i n  accordance w i t h  Spec ia l  

Operat ions LC0 3.10.3, "Contro l  Rod Withdrawal -Hot  
Shutdown" o r  Specia l  Operat ions LC0 3.10.4, "Cont ro l  Rod 
Withdrawal -Co ld  Shutdown," which p rov i de  adequate c o n t r o l s  
t o  ensure t h a t  t h e  assumptions o f  t h e  s a f e t y  analyses o f  
Reference 1 and 2  a re  s a t i s f i e d .  Dur ing  these Spec ia l  
Operat ions and w h i l e  i n  MODE 5, t h e  rod -ou t  i n t e r l o c k  
(LC0 3.9.2, "Refuel P o s i t i o n  Rod-Out I n t e r l o c k " )  and scram 
f u n c t i o n s  (LC0 3.3.1.1, "SSLC Sensor Ins t rumenta t ion , "  LC0 
3.3.1.2, "Reactor P r o t e c t i o n  System (RPS) and MSIV T r i p  
Ac tua t i on  Logic," and LC0 3.9.5, "Cont ro l  Rod 
OPERABILITY - Refuel  i n g " ) ,  o r  t h e  added a d m i n i s t r a t i v e  
c o n t r o l s  p resc r i bed  i n  t h e  a p p l i c a b l e  Specia l  Operat ions 
LCOs, min imize p o t e n t i a l  r e a c t i v i t y  excurs ions.  

ACTIONS 

With t h e  requirements o f  t h e  LC0 n o t  met (e.g., t h e  c o n t r o l  
r o d  p a t t e r n  n o t  i n  compliance w i t h  t h e  spec ia l  t e s t  
sequence), t h e  t e s t i n g  i s  r e q u i r e d  t o  be immediate ly  
suspended. Upon suspension o f  t h e  spec ia l  t e s t ,  t h e  
p r o v i s i o n s  o f  LC0 3.1.6 a re  no l onge r  excepted, and 
app rop r i a te  ac t i ons  a re  t o  be taken e i t h e r  t o  r e s t o r e  t h e  
c o n t r o l  r od  sequence t o  t h e  p resc r i bed  sequence o f  
LC0 3.1.6, o r  t o  shut  down t h e  r e a c t o r ,  i f  r e q u i r e d  by 
LC0 3.1.6. 

SURVElLLANCE SR 3.10.7.1 
REQUIREMENTS 

Dur ing  performance o f  t h e  spec ia l  t e s t ,  a  second 1  icensed 
opera to r  o r  o t h e r  q u a l i f i e d  member o f  t h e  t e c h n i c a l  s t a f f  i s  
r e q u i r e d  t o  v e r i f y  conformance w i t h  t h e  approved sequence 
f o r  t h e  t e s t .  Th i s  v e r i f i c a t i o n  must be performed d u r i n g  
c o n t r o l  r o d  movement t o  prevent  d e v i a t i o n s  f rom t h e  
s p e c i f i e d  sequence. Th i s  S u r v e i l 1  ance p rov ides  adequate 
assurance t h a t  t h e  s p e c i f i e d  t e s t  sequence i s  be ing  f o l l owed  
and i s  a l s o  supplemented by SR 3.3.5.1.7, which r e q u i r e s  
v e r i f i c a t i o n  o f  t h e  bypassing o f  c o n t r o l  rods i n  RAP1 and 
subsequent movement o f  these c o n t r o l  rods.  

(cont inued)  
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BASES 

REFERENCES 1. NEDE-24011-P-A-US, General E l e c t r i c  Standard 
Appl ica t ion  f o r  Reactor Fuel ,  Supplement f o r  United 
States (as amended). 

2 .  DCD T i e r  2 ,  Section 15.4.1.  
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SDM Test  - Refuel  i n g  
B  3.10.8 

B  3.10 SPECIAL OPERATIONS 

B 3.10.8 SHUTDOWN MARGIN (SDM) Test  - Refuel  i n g  

BASES 

BACKGROUND The purpose o f  t h i s  MODE 5 Spec ia l  Opera t ions  LC0 i s  t o  
p e r m i t  SDM t e s t i n g  t o  be performed f o r  those p l a n t  
con f i gu ra t i ons  i n  which t h e  r e a c t o r  p ressure  vessel (RPV) 
head i s  e i t h e r  n o t  i n  p l ace  o r  t h e  head b o l t s  a re  n o t  f u l l y  
tens ioned.  

LC0 3.1 .l, "SHUTDOWN MARGIN (SDM) ," r e q u i r e s  t h a t  adequate 
SDM be demonstrated f o l l o w i n g  f u e l  movements o r  c o n t r o l  r o d  
replacement w i t h i n  t h e  RPV. The demonstrat ion must be 
performed p r i o r  t o  o r  w i t h i n  4 hours a f t e r  c r i t i c a l i t y  i s  
reached. Th i s  SDM t e s t  may be performed p r i o r  t o  o r  d u r i n g  
t h e  f i r s t  s t a r t u p  f o l l o w i n g  r e f u e l i n g .  Performing t h e  SDM 
t e s t  p r i o r  t o  s t a r t u p  r e q u i r e s  t h e  t e s t  t o  be performed 
w h i l e  i n  MODE 5 w i t h  t h e  vessel head b o l t s  l e s s  than  f u l l y  
tens ioned  (and p o s s i b l y  w i t h  t h e  vessel  head removed). 
Whi le i n  MODE 5, t h e  r e a c t o r  mode sw i t ch  i s  r e q u i r e d  t o  be 
i n  t h e  shutdown o r  r e f u e l  p o s i t i o n ,  where t h e  a p p l i c a b l e  
c o n t r o l  r o d  b l ocks  ensure t h a t  t h e  r e a c t o r  w i l l  n o t  become 
c r i t i c a l .  The SDM t e s t  r e q u i r e s  t h e  r e a c t o r  mode sw i t ch  t o  
be i n  t h e  s t a r t u p  o r  h o t  standby p o s i t i o n ,  s i nce  more t han  
one c o n t r o l  r od  w i l l  be withdrawn f o r  t h e  purpose o f  
demonstrat ing adequate SDM. Th i s  Specia l  Operat ions LC0 
prov ides  t h e  app rop r i a te  a d d i t i o n a l  c o n t r o l s  t o  a l l o w  
wi thdrawing more than  one c o n t r o l  r o d  f rom a  core  c e l l  
c o n t a i n i n g  one o r  more f u e l  assemblies when t h e  r e a c t o r  
vessel  head b o l t s  a re  l e s s  t han  f u l l y  tens ioned.  

APPLICABLE 
SAFETY ANALYSES 

Preven t ion  and m i t i g a t i o n  o f  unacceptable r e a c t i v i t y  
excurs ions d u r i n g  c o n t r o l  r o d  wi thdrawal ,  w i t h  t h e  r e a c t o r  
mode sw i t ch  i n  t h e  s t a r t u p  o r  h o t  standby p o s i t i o n  w h i l e  i n  
MODE 5, i s  p rov ided  by t h e  S t a r t u p  Range Neutron Mon i t o r  
(SRNM) neu t ron  f l u x  scram (LC0 3.3.1.1, "SSLC Sensor 
I ns t r umen ta t i on " ) ,  average power range mon i t o r  (APRM) 
neu t ron  f l u x  scram (LC0 3.3.1. l ) ,  and c o n t r o l  r o d  b l o c k  
i ns t r umen ta t i on  (LC0 3.3.5.1, "Cont ro l  Rod B lock  
I ns t r umen ta t i on " ) .  The l i m i t i n g  r e a c t i v i t y  excu rs i on  d u r i n g  
s t a r t u p  cond i t i ons  w h i l e  i n  MODE 5 i s  t h e  Rod Withdrawal 
E r r o r  (RWE). 

(cont inued)  
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BASES 

APPLICABLE RWE analyses assume t h a t  t h e  r e a c t o r  ope ra to r  f o l l o w s  
SAFETY ANALYSES prescr ibed  wi thdrawal  sequences. For  SDM t e s t s  performed 

(cont inued)  w i t h i n  these de f i ned  sequences, t h e  analyses o f  References 1 
and 2 a re  app l i cab le .  However, f o r  some sequences developed 
f o r  t h e  SDM t e s t i n g ,  t h e  c o n t r o l  r o d  p a t t e r n s  assumed i n  t h e  
s a f e t y  analyses o f  References 1 and 2  may n o t  be'met. 
Therefore, spec ia l  RWE analyses, performed i n  accordance 
w i t h  an NRC approved methodology, a re  r e q u i r e d  t o  
demonstrate t h a t  t h e  SDM t e s t  sequence w i l l  n o t  r e s u l t  i n  
unacceptable consequences should a  RWE occur  d u r i n g  t h e  
t e s t i n g .  For t h e  purpose o f  t h i s  t e s t ,  p r o t e c t i o n  p rov ided  
by t h e  normal ly  r e q u i r e d  MODE 5  a p p l i c a b l e  LCOs, i n  a d d i t i o n  
t o  t h e  requirements o f  t h i s  LCO, w i l l  ma in ta i n  normal t e s t  
opera t ions  as w e l l  as pos tu la ted  acc iden ts  w i t h i n  t h e  bounds 
o f  t h e  app rop r i a te  sa fe t y  analyses (Refs. 83.10.8-1 
and 83.10.8-2). I n  a d d i t i o n  t o  t h e  added requi rements f o r  
t h e  RWM, SRNM, APRM, and c o n t r o l  r od  coupl ing,  e i t h e r  t h e  
NOTCH o r  t h e  STEP mode i s  s p e c i f i e d  f o r  ou t  o f  sequence 
wi thdrawals.  Requ i r ing  t h e  NOTCH o r  t h e  STEP mode 1  i m i t s  
wi thdrawal  steps t o  a  s i n g l e  no tch  maximum, which l i m i t s  
i n s e r t e d  r e a c t i v i t y ,  and a l lows adequate mon i t o r i ng  o f  
changes i n  neu t ron  f l u x ,  which may occur  d u r i n g  t h e  t e s t .  

As descr ibed i n  LC0 3.0.7, compliance w i t h  Specia l  
Operat ions LCOs i s  op t i ona l ,  and there fo re ,  no c r i t e r i a  o f  
t h e  NRC P o l i c y  Statement apply .  Specia l  Operat ions LCOs 
p rov ide  f l e x i b i l i t y  t o  per form c e r t a i n  opera t ions  by  
a p p r o p r i a t e l y  mod i fy ing  requirements o f  o t h e r  LCOs. A  
d i scuss ion  o f  t h e  c r i t e r i a  s a t i s f i e d  f o r  t h e  o t h e r  LCOs i s  
p rov ided  i n  t h e i r  r espec t i ve  Bases. 

LC0 As descr ibed i n  LC0 3.0.7, compliance w i t h  t h i s  Specia l  
Operat ions LC0 i s  o p t i o n a l .  SDM t e s t s  may be performed 
w h i l e  i n  MODE 2, i n  accordance w i t h  Table 1.1-1, w i t h o u t  
meeting t h i s  Specia l  Operat ions LC0 o r  i t s  ACTIONS. For  SDM 
t e s t s  performed w h i l e  i n  MODE 5, a d d i t i o n a l  requi rements 
must be met t o  ensure t h a t  adequate p r o t e c t i o n  aga ins t  
p o t e n t i a l  r e a c t i v i t y  excurs ions i s  a v a i l a b l e .  Because 
m u l t i p l e  c o n t r o l  r ods  w i l l  be withdrawn and t h e  r e a c t o r  w i l l  
p o t e n t i a l l y  become c r i t i c a l ,  RPS MODE 2 requi rements f o r  
Funct ions 2.a and 2.d o f  Table 3.3.1.1-1 must be en fo rced  
and t h e  approved c o n t r o l  r o d  wi thdrawal  sequence must be 
enforced by t h e  RWM (LC0 3.3.5.1, Func t ion  l b ,  MODE 2 ) ,  o r  
must be v e r i f i e d  by a  second l i censed  opera to r  o r  o the r  

(cont inued)  
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LC0 
(cont inued)  q u a l i f i e d  member o f  t h e  t echn i ca l  s t a f f .  To p rov ide  

a d d i t i o n a l  p r o t e c t i o n  aga ins t  an i nadve r ten t  c r i t i c a l i t y ,  
c o n t r o l  r o d  wi thdrawals t h a t  do n o t  conform t o  t h e  ganged 
wi thdrawal  sequence r e s t r i c t i o n s  s p e c i f i e d  i n  LC0 3.1.6, 
"Rod Pa t te rn  Con t ro l "  ( i  .e., ou t  o f  sequence c o n t r o l  r o d  
wi thdrawals)  must be made i n  t h e  NOTCH o r  STEP wi thdrawal  
mode t o  min imize t h e  p o t e n t i a l  r e a c t i v i t y  i n s e r t i o n  
associated w i t h  each movement. Coupl ing i n t e g r i t y  o f  
withdrawn c o n t r o l  rods i s  r e q u i r e d  t o  min imize t h e  
p r o b a b i l i t y  o f  a  RWE and ensure proper  f u n c t i o n i n g  o f  t h e  
withdrawn c o n t r o l  rods, i f  they  a re  r e q u i r e d  t o  scram. 
Because t h e  r e a c t o r  vessel head may be removed d u r i n g  these 
t e s t s ,  no o the r  CORE ALTERATIONS may be i n  progress. Th i s  
Specia l  Operat ions LC0 then a l lows changing t h e  Table 1.1-1 
r e a c t o r  mode swi tch  p o s i t i o n  requirements t o  i n c l u d e  t h e  
s ta r t up /ho t  standby p o s i t i o n ,  such t h a t  t h e  SDM t e s t s  may be 
performed w h i l e  i n  MODE 5. 

APPLICABILITY These SDM t e s t  Specia l  Operat ions requi rements a re  o n l y  
app l i cab le  i f  t h e  SDM t e s t s  a re  t o  be performed w h i l e  i n  
MODE 5 w i t h  t h e  r e a c t o r  vessel head removed o r  t h e  head 
b o l t s  n o t  f u l l y  tensioned. Add i t i ona l  requi rements d u r i n g  
these  t e s t s  t o  en fo rce  c o n t r o l  r o d  wi thdrawal  sequences and 
r e s t r i c t  o the r  CORE ALTERATIONS p rov ide  p r o t e c t i o n  aga ins t  
p o t e n t i a l  r e a c t i v i t y  excurs ions.  Operat ions i n  a l l  o the r  
MODES are  unaf fec ted  by t h i s  LCO. 

ACTIONS 

With one o r  more o f  t h e  requirements o f  t h i s  LC0 n o t  met, 
t h e  t e s t i n g  should be immediately stopped by p l a c i n g  t h e  
r e a c t o r  mode sw i t ch  i n  t h e  shutdown o r  r e f u e l  p o s i t i o n .  
Th i s  r e s u l t s  i n  a c o n d i t i o n  t h a t  i s  cons i s ten t  w i t h  t h e  
requi rements f o r  MODE 5 where t h e  p r o v i s i o n s  o f  t h i s  Specia l  
Operat ions LC0 are  no longer  requ i red .  

(cont inued)  
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ACTIONS Ei~l 
(con t inued)  

Wi th t h e  requi rements o f  t h i s  LC0 n o t  met, t h e  a f f e c t e d  
c o n t r o l  r o d  s h a l l  be dec la red  inoperab le .  Th i s  r e s u l t s  i n  a  
c o n d i t i o n  t h a t  i s  cons i s ten t  w i t h  t h e  requi rements f o r  
MODE 5  where t h e  p r o v i s i o n s  o f  t h i s  Spec ia l  Operat ions LC0 
a r e  no l onge r  requ i red .  

SURVEILLANCE SR 3.10.8.5 
REQUIREMENTS 

Performance o f  t h e  a ~ ~ l i c a b l e  SRs f o r  LC0 3.3.1.1. Funct ions 
2.a and 2.d w i l l  ensure t h a t  t h e  r e a c t o r  i s  operated w i t h i n  
t h e  bounds o f  t h e  s a f e t y  ana l ys i s .  

SR 3.10.8.2 and SR 3.10.8.3 

The c o n t r o l  r o d  wi thdrawal  sequences d u r i n g  t h e  SDM t e s t s  
may be enforced by t h e  RWM (LC0 3.3.5.1, Func t ion  l b ,  MODE 2  
requi rements)  o r  by a  second l i c e n s e d  opera to r  o r  o t h e r  
q u a l i f i e d  member o f  t h e  t echn i ca l  s t a f f .  As noted, e i t h e r  
t h e  a p p l i c a b l e  SRs f o r  t h e  RWM (LC0 3.3.5.1) must be 
s a t i s f i e d  accord ing t o  t h e  a p p l i c a b l e  Frequencies 
(SR 3.10.8.1 and SR 3.10.8.2), o r  t h e  p roper  movement o f  
c o n t r o l  rods  must be v e r i f i e d .  Th i s  l a t t e r  v e r i f i c a t i o n  
( i  .e., SR 3.10.8.2) must be performed d u r i n g  c o n t r o l  r o d  
movement t o  prevent  d e v i a t i o n s  f rom t h e  s p e c i f i e d  sequence. 
These su rve i l l ances  p rov ide  adequate assurance t h a t  t h e  
s p e c i f i e d  t e s t  sequence i s  being fo l lowed.  

Pe r i od i c  v e r i f i c a t i o n  o f  t h e  a d m i n i s t r a t i v e  c o n t r o l s  
es tab l i shed  by t h i s  LC0 w i l l  ensure t h a t  t h e  r e a c t o r  i s  
operated w i t h i n  t h e  bounds o f  t h e  s a f e t y  ana l ys i s .  The 
12 hour Frequency i s  in tended t o  p rov ide  app rop r i a te  
assurance t h a t  each ope ra t i ng  s h i f t  i s  aware o f  and v e r i f i e s  
compliance w i t h  these Specia l  Operat ions LC0 requi rements.  

(cont inued)  
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SURVEILLANCE SR 3.10.8.5 
REOUIREMENTS 

(cont inued)  Coupl ing v e r i f i c a t i o n  i s  performed t o  ensure t h e  c o n t r o l  r o d  
i s  connected t o  t h e  c o n t r o l  r o d  d r i v e  mechanism and w i l l  
per form i t s  in tended f u n c t i o n  when necessary. The 
v e r i f i c a t i o n  i s  r e q u i r e d  t o  be performed t h e  f i r s t  t ime  a 
c o n t r o l  r o d  i s  withdrawn t o  t h e  " f u l l  o u t "  p o s i t i o n  a f t e r  
t h e  associated o r i f i c e d  f u e l  suppor t  has been moved o r  p r i o r  
t o  d e c l a r i n g  t h e  c o n t r o l  r o d  OPERABLE a f t e r  work on t h e  
c o n t r o l  r o d  o r  CRD System t h a t  cou ld  a f f e c t  t h e  coup l ing .  
Th is  Frequency i s  acceptable, cons ider ing  t h e  mechanical 
i n t e g r i t y  o f  t h e  bayonet coup l i ng  design o f  t h e  FMCRDs. The 
bayonet coupl i n 8  can on1 y be engaged/di sengaged by 
per fo rming  a 45 r o t a t i o n  o f  t h e  FMCRD mechanism r e l a t i v e  t o  
t h e  c o n t r o l  rod.  Th is  i s  normal ly  performed by r o t a t i n g  t h e  
FMCRD mechanism 45' f rom below t h e  vessel w i t h  t h e  c o n t r o l  
r o d  kep t  f rom r o t a t i n g  by t h e  o r i f i c e d  f u e l  suppor t  t h a t  has 
been i n s t a l l e d  f rom above. Once t h e  coup l i ng  i s  engaged and 
t h e  FMCRD midd le  f l ange  i s  b o l t e d  i n t o  place, t h e  45' 
r o t a t i o n  requ i red  f o r  uncoupl ing cannot be accomplished 
unless t h e  associated o r i f i c e d  f u e l  suppor t  i s  removed 
(which would a l l o w  f o r  t h e  c o n t r o l  r od  t o  be r o t a t e d  f rom 
above) o r  t h e  FMCRD middle f l ange  i s  unbo l ted  (which would 
a l l o w  f o r  r o t a t i o n  o f  t h e  FMCRD mechanism f rom below). 
Therefore, a f t e r  FMCRD maintenance i n  which t h e  FMCRD i s  
uncoupled and then  recoupled o r  a f t e r  t h e  o r i f i c e d  f u e l  
suppor t  has been moved, i t  i s  r e q u i r e d  t o  per fo rm coupl i n g  
v e r i f i c a t i o n  t h e  f i r s t  t ime t h e  FMCRD i s  withdrawn t o  t h e  
" f u l l  ou t "  p o s i t i o n .  Therea f te r ,  i t  i s  n o t  necessary t o  
check t h e  coupl i n g  i n t e g r i t y  again u n t i l  t h e  FMCRD 
maintenance work has r e s u l t e d  i n  uncoupl ing and recoupl ing,  
o r  t h e  o r i f i c e d  f u e l  suppor t  has been moved. 

REFERENCES 1. NEDE-24011-P-A-US, General E l e c t r i c  Standard 
A p p l i c a t i o n  f o r  Reactor Fuel,  Supplement For Un i ted  
S ta tes  (as amended). 

2. DCD T i e r  2, Sec t ion  15.4.1. 
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B 3.10.9 Reactor  I n t e r n a l  Pumps-Testing 

BASES 

BACKGROUND The purpose o f  t h i s  Specia l  Operat ions LC0 i n  MODES 1 and 2 
i s  t o  a l l o w  e i t h e r  t h e  PHYSICS TESTS o r  t h e  S t a r t u p  Test  
Program t o  be performed w i t h  l e s s  t han  [n ine ]  r e a c t o r  
i n t e r n a l  pumps i n  opera t ion .  Tes t i ng  performed as p a r t  o f  
t h e  S ta r t up  Test  Program (Ref.  l ) ,  o r  PHYSICS TESTS 
au tho r i zed  under t h e  p r o v i s i o n s  o f  10 CFR 50.59 (Ref. 2) o r  
o therw ise  approved by t h e  NRC, may be r e q u i r e d  t o  be 
performed under n a t u r a l  c i r c u l a t i o n  c o n d i t i o n s  w i t h  t h e  
r e a c t o r  c r i t i c a l .  LC0 3.4.1, "Reactor I n t e r n a l  Pumps (RIP) 
Operat ing, " r e q u i r e s  t h a t  [ n i ne ]  r e a c t o r  i n t e r n a l  pumps be 
i n  ope ra t i on  du r i ng  MODES 1  and 2. Th i s  Spec ia l  Operat ions 
LC0 prov ides  t h e  app rop r i a te  a d d i t i o n a l  r e s t r i c t i o n s  t o  
a l l o w  t e s t i n g  a t  n a t u r a l  c i r c u l a t i o n  c o n d i t i o n s  o r  w i t h  l e s s  
than  [ n i ne ]  r e a c t o r  i n t e r n a l  pumps i n  ope ra t i on  w i t h  t h e  
r e a c t o r  c r i t i c a l .  

APPLICABLE The ope ra t i on  o f  t h e  Reactor Coolant R e c i r c u l a t i o n  System i s  
SAFETY ANALYSES an i n i t i a l  c o n d i t i o n  assumed i n  t h e  des ign  b a s i s  l o s s  o f  

coo lan t  acc iden t  (Ref.  3) .  Dur ing  a  LOCA t h e  ope ra t i ng  RIPs 
a re  a l l  assumed t o  t r i p  a t  t ime  zero  due t o  a  c o i n c i d e n t  
l o s s  o f  o f f s i t e  power. The subsequent mean core  f l o w  
coastdown w i l l  be immediate and r a p i d  because o f  t h e  
r e l a t i v e l y  low i n e r t i a  o f  t h e  pumps. Dur ing  PHYSICS TESTS 
5 5% RTP, o r  l i m i t e d  t e s t i n g  d u r i n g  t h e  S t a r t u p  Tes t  Program 
f o r  t h e  i n i t i a l  c yc l e ,  t h e  decay heat  i n  t h e  r e a c t o r  coo lan t  
i s  s u f f i c i e n t l y  low, such t h a t  t h e  consequences o f  an 
acc iden t  a re  reduced and t h e  coastdown c h a r a c t e r i s t i c s  o f  
t h e  RIPs a re  n o t  impor tan t .  In a d d i t i o n ,  t h e  p r o b a b i l i t y  o f  
a  Design Basis  Acc ident  (DBA) o r  o t h e r  acc iden ts  o c c u r r i n g  
d u r i n g  t h e  l i m i t e d  t ime a l lowed a t  n a t u r a l  c i r c u l a t i o n  o r  
w i t h  l e s s  than  [ n i ne ]  RIPs i n  ope ra t i on  i s  low.  

As descr ibed  i n  LC0 3.0.7, compliance w i t h  Spec ia l  
Operat ions LCOs i s  op t i ona l ,  and t he re fo re ,  no c r i t e r i a  o f  
t h e  NRC P o l i c y  Statement apply .  Specia l  Operat ions LCOs 
p rov i de  f l e x i b i l i t y  t o  per fo rm c e r t a i n  opera t ions  by  
a p p r o p r i a t e l y  mod i f y i ng  requi rements o f  o t h e r  LCOs. A  
d i scuss ion  o f  t h e  c r i t e r i a  s a t i s f i e d  f o r  t h e  o t h e r  LCOs i s  
p rov i ded  i n  t h e i r  r e s p e c t i v e  Bases. 

(cont inued)  
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LC0 As descr ibed  i n  LC0 3.0.7, compliance w i t h  t h i s  Spec ia l  
Operat ions LC0 i s  o p t i o n a l .  However, t o  per fo rm t e s t i n g  a t  
n a t u r a l  c i r c u l a t i o n  cond i t i ons  o r  w i t h  l e s s  than  [ n i ne ]  RIPs 
opera t ing ,  opera t ions  must be l i m i t e d  t o  those t e s t s  d e f i n e d  
i n  t h e  S ta r t up  Test Program o r  approved PHYSICS TESTS 
performed a t  5 5% RTP. To min imize t h e  p r o b a b i l i t y  o f  an 
acc ident ,  w h i l e  ope ra t i ng  a t  n a t u r a l  c i r c u l a t i o n  c o n d i t i o n s  
o r  w i t h  l e s s  than  [ n i ne ]  ope ra t i ng  RIPs t h e  d u r a t i o n  o f  
these t e s t s  i s  l i m i t e d  t o  s 24 hours. Th i s  Spec ia l  
Operat ions LC0 then  a l lows suspension o f  t h e  requi rements o f  
LC0 3.4.1 d u r i n g  such t e s t i n g .  I n  a d d i t i o n  t o  t h e  
requi rements o f  t h i s  LCO, t h e  no rma l l y  r e q u i r e d  MODE 1 o r  
MODE 2  a p p l i c a b l e  LCOs must be met. 

APPLICABILITY Th is  Specia l  Operat ions LC0 may o n l y  be used w h i l e  
per fo rming  t e s t i n g  a t  n a t u r a l  c i r c u l a t i o n  c o n d i t i o n s  o r  
w h i l e  opera t ing ,  w i t h  l e s s  than  [ n i ne ]  RIPs, as may be 
r e q u i r e d  as p a r t  o f  t h e  S ta r t up  Test Program o r  d u r i n g  low 
power PHYSICS TESTS. A d d i t i o n a l  requi rements d u r i n g  these 
t e s t s  t o  l i m i t  t h e  ope ra t i ng  t ime  a t  n a t u r a l  c i r c u l a t i o n  
c o n d i t i o n s  reduce t h e  p r o b a b i l i t y  t h a t  a  DBA may occur  
d u r i n g  n a t u r a l  c i r c u l a t i o n  cond i t i ons .  Operat ions i n  a l l  
o t h e r  MODES are  una f f ec ted  by t h i s  LCO. 

ACTIONS a 
With t h e  t e s t i n g  performed a t  n a t u r a l  c i r c u l a t i o n  c o n d i t i o n s  
o r  l e s s  than  [ n i ne ]  RIPs opera t ing ,  and t h e  d u r a t i o n  o f  t h e  
t e s t  exceeding t h e  24 hour t ime l i m i t ,  a c t i ons  should be 
taken t o  prompt ly  shut  down. I n s e r t i n g  a l l  i n s e r t a b l e  
c o n t r o l  rods w i l l  r e s u l t  i n  a  c o n d i t i o n  t h a t  does n o t  
r e q u i r e  a l l  [ n i ne ]  RIPs t o  be i n  opera t ion .  The a l lowed 
Completion Time o f  1 hour p rov ides  s u f f i c i e n t  t ime  t o  i n s e r t  
t h e  withdrawn c o n t r o l  rods.  

With t h e  requi rements o f  t h i s  LC0 n o t  met f o r  reasons o t h e r  
than those s p e c i f i e d  i n  Cond i t i on  A  (e.g., low power PHYSICS 
TESTS exceeding 5% RTP, o r  unapproved t e s t i n g  a t  n a t u r a l  

(cont inued)  
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ACTIONS (cont inued)  
(cont inued)  

c i r c u l a t i o n ) ,  t h e  r e a c t o r  mode sw i t ch  should immediately be 
p laced i n  t h e  shutdown p o s i t i o n .  Th is  r e s u l t s  i n  a 
c o n d i t i o n  t h a t  does no t  r e q u i r e  a l l  [n ine ]  RIPS t o  be i n  
opera t ion .  The a c t i o n  t o  immediately p lace  t h e  r e a c t o r  mode 
sw i t ch  i n  t h e  shutdown p o s i t i o n  prevents unacceptable 
consequences f rom an acc iden t  i n i t i a t e d  f rom o u t s i d e  t h e  
ana l ys i s  bounds. A1 so, ope ra t i on  beyond au thor ized  bounds 
should be terminated upon d iscovery.  

SURVEILLANCE SR 3.10.9.1 and SR 3.10.9.2 
REOUIREMENTS 

Pe r i od i c  v e r i f i c a t i o n  o f  t h e  a d m i n i s t r a t i v e  c o n t r o l s  
es tab l i shed  by t h i s  LC0 w i l l  ensure t h a t  t h e  r e a c t o r  i s  
operated w i t h i n  t h e  bounds o f  t h i s  LCO. Because t h e  1 hour 
Frequency p rov ides  f requent  checks o f  t h e  LC0 requi rements 
d u r i n g  t h e  a l lowed 24 hour t e s t i n g  i n t e r v a l ,  t h e  p r o b a b i l i t y  
o f  opera t ion  ou ts ide  t h e  l i m i t s  concurrent  w i t h  a pos tu la ted  
acc iden t  i s  reduced even f u r t h e r .  

REFERENCES 1. DCD T i e r  2, Chapter 14. 

2. 10 CFR 50.59 

3. DCD T i e r  2, Sec t ion  6.3.3. 
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B 3.10.10 T r a i n i n g  S tar tups  

BASES 

BACKGROUND The purpose o f  t h i s  Specia l  Operat ions LC0 i s  t o  pe rm i t  
t r a i n i n g  s t a r t u p s  t o  be performed w h i l e  i n  MODE 2 t o  p rov ide  
p l a n t  s t a r t u p  experience f o r  r e a c t o r  opera to rs .  Th i s  
t r a i n i n g  i nvo l ves  wi thdrawal  o f  c o n t r o l  rods t o  achieve 
c r i t i c a l i t y  and then f u r t h e r  wi thdrawal  o f  c o n t r o l  rods, as 
would be experienced d u r i n g  an ac tua l  p l a n t  s t a r t u p .  Dur ing  
these t r a i n i n g  s ta r tups ,  i f  t h e  r e a c t o r  coo lan t  i s  a l lowed 
t o  heat up, maintenance o f  a  constant  r e a c t o r  vessel water  
l e v e l  r e q u i r e s  t h e  passage o f  r e a c t o r  coo lan t  th rough t h e  
Reactor Water Cleanup System, as t h e  r e a c t o r  coo lan t  
s p e c i f i c  volume increases.  Since t h i s  r e s u l t s  i n  r e a c t o r  
water d ischarge t o  t h e  r a d i o a c t i v e  waste d isposa l  system, 
t h e  amount o f  t h i s  d ischarge  should be minimized. Th i s  
Specia l  Operat ions LC0 prov ides  t h e  app rop r i a te  a d d i t i o n a l  
c o n t r o l s  t o  a l l o w  one res idua l  heat  removal (RHR) subsystem 
t o  be a l i gned  i n  t h e  shutdown c o o l i n g  mode, so t h a t  t h e  
r e a c t o r  coo lan t  temperature can be c o n t r o l l e d  d u r i n g  t h e  
t r a i n i n g  s ta r tups ,  thereby min imiz ing  t h e  d ischarge  o f  
r e a c t o r  water t o  t h e  r a d i o a c t i v e  waste d isposa l  system. 

APPLICABLE The Emergency Core Cool ing System (ECCS) i s  designed t o  
SAFETY ANALYSES p rov ide  core coo l i ng  f o l l o w i n g  a l o s s  o f  coo lan t  acc iden t  

(LOCA). The low pressure core  f l o o d e r  (LPFL) mode o f  t h e  
RHR System i s  one o f  t h e  ECCS subsystems assumed t o  f u n c t i o n  
d u r i n g  a LOCA. With r e a c t o r  power < 1% RTP and average 
r e a c t o r  coo lan t  temperature < 93*C, t h e  s to red  energy i n  t h e  
r e a c t o r  core and coo lan t  system i s  very  low, and a reduced 
complement o f  ECCS can p rov ide  t h e  r e q u i r e d  core  coo l i ng ,  
thereby a l l ow ing  ope ra t i on  w i t h  one RHR subsystem i n  t h e  
shutdown c o o l i n g  mode (Ref. 1 ) .  

As descr ibed i n  LC0 3.0.7, compliance w i t h  Specia l  
Operat ions LCOs i s  op t i ona l ,  and t he re fo re ,  no c r i t e r i a  o f  
t h e  NRC P o l i c y  Statement apply .  Specia l  Operat ions LCOs 
p rov ide  f l e x i b i l i t y  t o  per form c e r t a i n  opera t ions  by 
a p p r o p r i a t e l y  mod i fy ing  requirements o f  o t h e r  LCOs. A 

(cont inued)  
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APPLICABLE d i scuss ion  o f  t h e  c r i t e r i a  s a t i s f i e d  f o r  t h e  o t h e r  LCOs i s  
SAFETY ANALYSES prov ided  i n  t h e i r  r espec t i ve  Bases. 

(cont inued)  

LC0 As descr ibed  i n  LC0 3.0.7, compliance w i t h  t h i s  Spec ia l  
Operat ions LC0 i s  op t i ona l .  T r a i n i n g  s t a r t u p s  may be 
performed w h i l e  i n  MODE 2 w i t h  no RHR subsystems a l i g n e d  i n  
t h e  shutdown c o o l i n g  mode and, t he re fo re ,  w i t h o u t  meet ing 
t h i s  Specia l  Operat ions LC0 o r  i t s  ACTIONS. However, t o  
min imize t h e  d ischarge o f  r e a c t o r  coo lan t  t o  t h e  r a d i o a c t i v e  
waste d isposa l  system, performance o f  t h e  t r a i n i n g  s t a r t u p s  
may be performed w i t h  one RHR subsystem a l i gned  i n  t h e  
shutdown c o o l i n g  mode t o  ma in ta i n  r e a c t o r  coo lan t  
temperature < 93'C. Under these cond i t i ons ,  t h e  THERMAL 
POWER must be mainta ined < 1% RTP and t h e  r e a c t o r  coo lan t  
temperature must be < 93'C. Th i s  Specia l  Operat ions LC0 
then  a l l ows  changing t h e  LPFL OPERABILITY requi rements.  I n  
a d d i t i o n  t o  t h e  requi rements o f  t h i s  LCO, t h e  no rma l l y  
r e q u i r e d  MODE 2 app l i cab le  LCOs must a l s o  be met. 

APPLICABILITY T r a i n i n g  s ta r t ups  w h i l e  i n  MODE 2 may be performed w i t h  one 
RHR subsystem a l i gned  i n  t h e  shutdown c o o l i n g  mode t o  
c o n t r o l  t h e  r e a c t o r  coo lan t  temperature. A d d i t i o n a l  
requi rements du r i ng  these t e s t s  t o  r e s t r i c t  t h e  r e a c t o r  
power and r e a c t o r  coo lan t  temperature p rov ide  p r o t e c t i o n  
aga ins t  p o t e n t i a l  cond i t i ons  t h a t  cou ld  r e q u i r e  ope ra t i on  o f  
bo th  RHR subsystems i n  t h e  LPFL mode o f  opera t ion .  
Operat ions i n  a l l  o t h e r  MODES are  una f f ec ted  by t h i s  LCO. 

ACTIONS LLl 

With one o r  more o f  t h e  requi rements o f  t h i s  LC0 n o t  met, 
( i .e . ,  r e a c t o r  power > 1% RTP o r  average r e a c t o r  coo lan t  
temperature > 93'C t h e  r e a c t o r  may be i n  a c o n d i t i o n  t h a t  
r e q u i r e s  t h e  f u l l  complement o f  ECCS subsystems, and t h e  
r e a c t o r  mode swi tch  must be immediate ly  p laced i n  t h e  
shutdown p o s i t i o n .  Th i s  r e s u l t s  i n  a c o n d i t i o n  t h a t  does 
n o t  r e q u i r e  a l l  RHR subsystems t o  be OPERABLE i n  t h e  LPFL 
mode o f  opera t ion .  Th is  a c t i o n  may r e s t o r e  compliance 

(cont inued)  
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ACTIONS U (cont inued)  

w i t h  t h e  requi rements o f  t h i s  Specia l  Operat ions LC0 o r  may 
r e s u l t  i n  p l a c i n g  t h e  p l a n t  i n  e i t h e r  MODE 3 o r  MODE 4. 

SURVEILLANCE SR 3.10.10.1 and SR 3.10.10.2 
REQUIREMENTS 

Pe r i od i c  v e r i f i c a t i o n  t h a t  t h e  THERMAL POWER and r e a c t o r  
coo lan t  temperature 1 i m i t s  o f  t h i s  Specia l  Operat ions LC0 
are  s a t i s f i e d  w i l l  ensure t h a t  t h e  s to red  energy i n  t h e  
r e a c t o r  core  and r e a c t o r  coo lan t  a re  s u f f i c i e n t l y  low t o  
p rec lude  t h e  need f o r  a l l  RHR subsystems t o  be a l i gned  i n  
t h e  LPFL mode o f  opera t ion .  The 1 hour Frequency p rov ides  
f requent  checks o f  these LC0 requi rements d u r i n g  t h e  
t r a i n i n g  s ta r t up .  

REFERENCES 1. DCD T i e r  2, Sec t ion  6.3.3. 
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B 3.10 SPECIAL OPERATIONS 

B 3.10.11 Low Power PHYSICS TESTS 

BASES 

BACKGROUND The purpose o f  t h i s  MODE 5 Specia l  Operat ions LC0 i s  t o  
pe rm i t  Low Power PHYSICS TESTING t o  be performed f o r  those 
p l a n t  c o n f i g u r a t i o n s  i n  which t h e  r e a c t o r  p ressure  vessel 
(RPV) head i s  e i t h e r  n o t  i n  p l ace  o r  t h e  head b o l t s  a re  n o t  
f u l l y  tens ioned.  

Low Power PHYSICS TESTS are  performed t o  demonstrate t h e  
fundamental nuc lea r  c h a r a c t e r i s t i c s  o f  t h e  r e a c t o r  co re  and 
r e l a t e d  ins t rumenta t ion .  Th is  Low Power PHYSICS TEST i s  
performed p r i o r  t o  t h e  i n i t i a l  p l a n t  s ta r t up .  Per forming 
t h e  SDM t e s t  p r i o r  t o  s t a r t u p  r e q u i r e s  t h e  t e s t  t o  be 
performed w h i l e  i n  MODE 5 w i t h  t h e  vessel head b o l t s  l e s s  
than  f u l l y  tens ioned (and p o s s i b l y  w i t h  t h e  vessel head 
removed). Whi le  i n  MODE 5, t h e  r e a c t o r  mode sw i t ch  i s  
r e q u i r e d  t o  be i n  t h e  shutdown o r  r e f u e l  p o s i t i o n ,  where t h e  
a p p l i c a b l e  c o n t r o l  r o d  b locks  ensure t h a t  t h e  r e a c t o r  w i l l  
n o t  become c r i t i c a l .  The Low Power PHYSICS TESTS r e q u i r e  
t h e  r e a c t o r  mode swi tch  t o  be i n  t h e  s t a r t u p  o r  h o t  standby 
p o s i t i o n ,  s ince  severa l  c o n t r o l  rods  w i l l  be withdrawn 
d u r i n g  t h e  Low Power PHYSICS TESTS. Th i s  Spec ia l  Operat ions 
LC0 prov ides  t h e  app rop r i a te  a d d i t i o n a l  c o n t r o l s  t o  a l l o w  
wi thdrawing more than  one c o n t r o l  r o d  f rom a core  c e l l  
con ta in i ng  one o r  more f u e l  assemblies when t h e  r e a c t o r  
vessel head b o l t s  a re  l e s s  than  f u l l y  tensioned. 

APPLICABLE Prevent ion  and m i t i g a t i o n  o f  unacceptable r e a c t i v i t y  
SAFETY ANALYSES excurs ions du r i ng  c o n t r o l  r o d  wi thdrawal ,  w i t h  t h e  r e a c t o r  

mode sw i t ch  i n  t h e  s t a r t u p  o r  h o t  standby p o s i t i o n  w h i l e  i n  
MODE 5, i s  p rov ided  by t h e  S ta r t up  Range Neutron Mon i t o r  
(SRNM) neutron f l u x  scram (LC0 3.3.1.1, "SSLC Sensor 
Ins t rumenta t ion" ) ,  average power range mon i to r  (APRM) 
neut ron  f l u x  scram (LC0 3.3.1.1), and c o n t r o l  r o d  b lock  
i ns t rumen ta t i on  (LC0 3.3.5.1, "Cont ro l  Rod B lock  
I ns t rumen ta t i on " ) .  The l i m i t i n g  r e a c t i v i t y  excurs ion  d u r i n g  
s t a r t u p  c o n d i t i o n s  w h i l e  i n  MODE 5 i s  t h e  Rod Withdrawal 
E r r o r  (RWE). 

(cont inued)  
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APPLICABLE RWE analyses assume t h a t  t h e  r e a c t o r  ope ra to r  f o l l o w s  
SAFETY ANALYSES p resc r i bed  wi thdrawal  sequences. For Low Power PHYSICS 

(cont inued)  TESTS performed w i t h i n  these de f i ned  sequences, t h e  analyses 
o f  References 1 and 2 a re  app l i cab le .  However, f o r  some 
sequences developed f o r  t h e  Low Power PHYSICS TESTING, t h e  
c o n t r o l  r o d  p a t t e r n s  assumed i n  t h e  s a f e t y  analyses o f  
References 1 and 2 may n o t  be met. Therefore,  spec ia l  RWE 
analyses, performed i n  accordance w i t h  an NRC approved 
methodology, a re  requ i red  t o  demonstrate t h a t  t h e  low power 
PHYSICS TEST sequence w i l l  n o t  r e s u l t  i n  unacceptable 
consequences should a  RWE occur d u r i n g  t h e  t e s t i n g .  For  t h e  
purpose o f  t h i s  t e s t ,  p r o t e c t i o n  p rov ided  by t h e  normal ly  
r e q u i r e d  MODE 5 a p p l i c a b l e  LCOs, i n  a d d i t i o n  t o  t h e  
requi rements o f  t h i s  LCO, w i l l  ma in ta i n  normal t e s t  
opera t ions  as w e l l  as pos tu la ted  acc iden ts  w i t h i n  t h e  bounds 
o f  t h e  app rop r i a te  s a f e t y  analyses (Refs. 1 and 2).  I n  
a d d i t i o n  t o  t h e  added requi rements f o r  t h e  RWM, SRNM, APRM, 
and c o n t r o l  r od  coup1 ing,  e i t h e r  t h e  NOTCH o r  t h e  STEP mode 
i s  s p e c i f i e d  f o r  ou t  o f  sequence w i thdrawa ls .  Requ i r i ng  t h e  
NOTCH o r  t h e  STEP mode l i m i t s  wi thdrawal  s teps t o  a  s i n g l e  
no tch  maximum, which l i m i t s  i n s e r t e d  r e a c t i v i t y ,  and a l lows 
adequate mon i t o r i ng  o f  changes i n  neu t ron  f l u x ,  which may 
occur  d u r i n g  t h e  t e s t .  

As descr ibed  i n  LC0 3.0.7,  compliance w i t h  Spec ia l  
Operat ions LCOs i s  op t i ona l ,  and t he re fo re ,  no c r i t e r i a  o f  
t h e  NRC P o l i c y  Statement apply .  Specia l  Operat ions LCOs 
p rov ide  f l e x i b i l i t y  t o  per form c e r t a i n  opera t ions  by 
a p p r o p r i a t e l y  mod i fy ing  requi rements o f  o t h e r  LCOs. A  
d i scuss ion  o f  t h e  c r i t e r i a  s a t i s f i e d  f o r  t h e  o t h e r  LCOs i s  
p rov ided  i n  t h e i r  r espec t i ve  Bases. 

LC0 As descr ibed i n  LC0 3.0 .7 ,  compliance w i t h  t h i s  Spec ia l  
Operat ions LC0 i s  op t i ona l .  Low Power PHYSICS TESTS may be 
performed w h i l e  i n  MODE 2, i n  accordance w i t h  Table 1.1-1, 
wi thou t  meeting t h i s  Specia l  Operat ions LC0 o r  i t s  ACTIONS. 
For Low Power PHYSICS TESTS performed w h i l e  i n  MODE 5, 
a d d i t i o n a l  requirements must be met t o  ensure t h a t  adequate 
p r o t e c t i o n  aga ins t  p o t e n t i a l  r e a c t i v i t y  excurs ions i s  
a v a i l a b l e .  Because mu1 t i p l e  c o n t r o l  rods  w i l l  be withdrawn 
and t h e  r e a c t o r  w i l l  p o t e n t i a l l y  become c r i t i c a l ,  t h e  
approved c o n t r o l  r o d  wi thdrawal  sequence must be enforced by 
t h e  RWM (LC0 3.3 .5 .1 ,  Funct ion  lb ,  MODE 2 ) ,  o r  must be 

(cont inued)  
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LC0 
(cont inued)  v e r i f i e d  by  a second l i c e n s e d  ope ra to r  o r  o t h e r  q u a l i f i e d  

member o f  t h e  t echn i ca l  s t a f f .  To p rov ide  a d d i t i o n a l  
p r o t e c t i o n  aga ins t  an i nadve r ten t  c r i t i c a l i t y ,  c o n t r o l  r o d  
w i thdrawa ls  t h a t  do n o t  conform t o  t h e  ganged wi thdrawal  
sequence r e s t r i c t i o n s  s p e c i f i e d  i n  LC0 3.1.6, "Rod P a t t e r n  
Cont ro l  " (i .e., ou t  o f  sequence c o n t r o l  r o d  w i thdrawa ls )  
must be made i n  t h e  NOTCH o r  STEP wi thdrawal  mode t o  
min imize t h e  p o t e n t i a l  r e a c t i v i t y  i n s e r t i o n  assoc ia ted  w i t h  
each movement. Coup1 i n g  i n t e g r i t y  o f  withdrawn c o n t r o l  rods  
i s  r e q u i r e d  t o  min imize t h e  p r o b a b i l i t y  o f  a  RWE and ensure 
p roper  f u n c t i o n i n g  o f  t h e  withdrawn c o n t r o l  rods,  i f  they  
a re  r e q u i r e d  t o  scram. Because t h e  r e a c t o r  vessel head may 
be removed du r i ng  these t e s t s ,  no o t h e r  CORE ALTERATIONS may 
be i n  progress.  Th is  Specia l  Operat ions LC0 then  a l l ows  
changing t h e  Table 1.1-1 r e a c t o r  mode sw i t ch  p o s i t i o n  
requi rements t o  i nc l ude  t h e  s ta r t up /ho t  standby p o s i t i o n ,  
such t h a t  t h e  Low Power PHYSICS TESTS may be performed w h i l e  
i n  MODE 5. 

APPLICABILITY These Low Power PHYSICS TESTS Specia l  Operat ions 
requi rements a re  o n l y  app l i cab le  i f  t h e  Low Power PHYSICS 
TESTS are  t o  be performed w h i l e  i n  MODE 5 w i t h  t h e  r e a c t o r  
vessel head removed o r  t h e  head b o l t s  n o t  f u l l y  tensioned. 
A d d i t i o n a l  requirements d u r i n g  these t e s t s  t o  en fo rce  
c o n t r o l  r o d  wi thdrawal  sequences, r e s t r i c t  o t h e r  CORE 
ALTERATIONS, and t o  r e s t r i c t  t h e  r e a c t o r  power and r e a c t o r  
coo lan t  temperature p rov ide  p r o t e c t i o n  aga ins t  p o t e n t i a l  
r e a c t i v i t y  excurs ions.  Operat ions i n  a l l  o t h e r  MODES are  
una f f ec ted  by t h i s  LCO. 

ACTIONS !u 
With one o r  more o f  t h e  requi rements o f  t h i s  LC0 n o t  met, 
t h e  t e s t i n g  should be immediately stopped by p l a c i n g  t h e  
r e a c t o r  mode swi tch  i n  t h e  shutdown o r  r e f u e l  p o s i t i o n .  
Th is  r e s u l t s  i n  a c o n d i t i o n  t h a t  i s  c o n s i s t e n t  w i t h  t h e  
requi rements f o r  MODE 5 where t h e  p r o v i s i o n s  o f  t h i s  Spec ia l  
Operat ions LC0 are  no l onge r  requ i red .  

(cont inued)  
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SURVEILLANCE SR 3.10.11.1 and SR 3.10.11.2 
REQUIREMENTS 

The c o n t r o l  r o d  wi thdrawal  sequences d u r i n g  t h e  Low Power 
PHYSICS TESTS may be enforced by t h e  RUM (LC0 3.3.5.1, 
Func t ion  l b ,  MODE 2 resui rements)  o r  by a  second l i c e n s e d  
opera to r  o r . o t h e r  q u a l i f i e d  member o f  t h e  t echn i ca l  s t a f f .  
As noted, e i t h e r  t h e  app l i cab le  SRs f o r  t h e  RUM 
(LC0 3.3.5.1) must be s a t i s f i e d  accord ing t o  t h e  a p p l i c a b l e  
Frequencies (SR 3.10.11.1 and SR 3.10.11.2), o r  t h e  proper  
movement o f  c o n t r o l  rods  must be v e r i f i e d .  Th i s  l a t t e r  
v e r i f i c a t i o n  ( i  .e., SR 3.10.11.2) must be performed d u r i n g  
c o n t r o l  r o d  movement t o  prevent  d e v i a t i o n s  f rom t h e  
s p e c i f i e d  sequence. These s u r v e i l  1  ances p rov ide  adequate 
assurance t h a t  t h e  s p e c i f i e d  t e s t  sequence i s  be ing  
f o l  1  owed. 

P e r i o d i c  v e r i f i c a t i o n  o f  t h e  a d m i n i s t r a t i v e  c o n t r o l s  
es tab l i shed  by t h i s  LC0 w i l l  ensure t h a t  t h e  r e a c t o r  i s  
operated w i t h i n  t h e  bounds o f  t h e  s a f e t y  ana l ys i s .  The 
12 hour Frequency i s  in tended t o  p rov ide  app rop r i a te  
assurance t h a t  each ope ra t i ng  s h i f t  i s  aware o f  and v e r i f i e s  
compl iance w i t h  these Specia l  Operat ions LC0 requi rements.  

Coupl ing v e r i f i c a t i o n  i s  performed t o  ensure t h e  c o n t r o l  r o d  
i s  connected t o  t h e  c o n t r o l  r od  d r i v e  mechanism and w i l l  
pe r fo rm i t s  in tended f u n c t i o n  when necessary. The 
v e r i f i c a t i o n  i s  r equ i red  t o  be performed t h e  f i r s t  t ime  a  
c o n t r o l  r o d  i s  withdrawn t o  t h e  " f u l l  ou t "  p o s i t i o n  a f t e r  
t h e  associated o r i f i c e d  f u e l  suppor t  has been moved o r  p r i o r  
t o  d e c l a r i n g  t h e  c o n t r o l  r o d  OPERABLE a f t e r  work on t h e  
c o n t r o l  r o d  o r  CRD System t h a t  cou ld  a f f e c t  t h e  coup l ing .  
Th is  Frequency i s  acceptable, cons ide r i ng  t h e  mechanical 
i n t e g r i t y  o f  t h e  bayonet coup l i ng  design o f  t h e  FMCRDs. The 
bayonet coupl in! can on1 y  be engaged/di sengaged by 
per fo rming  a  45 r o t a t i o n  o f  t h e  FMCRD mechanism r e l a t i v e  t o  
t h e  c o n t r o l  rod .  Th is  i s  normal ly  performed by r o t a t i n g  t h e  
FMCRD mechanism 45' f rom below t h e  vessel w i t h  t h e  c o n t r o l  
r o d  kep t  f rom r o t a t i n g  by t h e  o r i f i c e d  f u e l  suppor t  t h a t  has 
been i n s t a l l e d  f rom above. Once t h e  coupl i n g  i s  engaged and 
t h e  FMCRD midd le  f l ange  i s  b o l t e d  i n t o  p lace,  

(cont inued)  
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Low Power PHYSICS TESTS 
B 3.10.11 

BASES 

SURVEILLANCE SR 3.10.11.4 (cont inued)  
REOUIREMENTS - 

(cont inued)  t h e  45' r o t a t i o n  requ i r ed  f o r  uncoupl ing cannot be 
accompl i shed  unless t h e  associated o r i f i c e d  f u e l  suppor t  i s  
removed (which would a l l o w  f o r  t h e  c o n t r o l  r o d  t o  be r o t a t e d  
f rom above) o r  t h e  FMCRD midd le  f l a n g e  i s  unbo l ted  (which 
would a l l o w  f o r  r o t a t i o n  o f  t h e  FMCRD mechanism f rom below). 
Therefore,  a f t e r  FMCRD maintenance i n  which t h e  FMCRD i s  
uncoupled and then  recoupled o r  a f t e r  t h e  o r i f i c e d  f u e l  
suppor t  has been moved, i t  i s  r equ i r ed  t o  per fo rm coup l i ng  
v e r i f i c a t i o n  t h e  f i r s t  t ime  t h e  FMCRD i s  withdrawn t o  t h e  
" f u l l  ou t "  p o s i t i o n .  Therea f te r ,  i t  i s  n o t  necessary t o  
check t h e  coup1 i n g  i n t e g r i t y  again u n t i l  t h e  FMCRD 
maintenance work has r e s u l t e d  i n  uncoupl ing and recoup1 ing,  
o r  t h e  o r i f i c e d  f u e l  suppor t  has been moved. 

SR 3.10.11.5 and SR 3.10.11.6 

P e r i o d i c  v e r i f i c a t i o n  o f  t h e  a d m i n i s t r a t i v e  c o n t r o l s  
es tab l i shed  by t h i s  LC0 w i l l  ensure t h a t  t h e  r e a c t o r  i s  
operated w i t h i n  t h e  bounds o f  t h i s  LCO. Because t h e  1 hour 
Frequency p rov ides  f requent  checks o f  t h e  LC0 requi rements 
d u r i n g  t h e  a l lowed 24 hour t e s t i n g  i n t e r v a l ,  t h e  p r o b a b i l i t y  
o f  ope ra t i on  o u t s i d e  t h e  l i m i t s  concur ren t  w i t h  a p o s t u l a t e d  
acc iden t  i s  reduced even f u r t h e r .  

REFERENCES 1. NEDE-24011-P-A-US, General E l e c t r i c  Standard 
Appl i c a t i o n  f o r  Reactor Fuel,  Supplement For  Un i t ed  
S ta tes  (as amended). 

2. OCD T i e r  2, Sec t ion  15.4.1. 
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Mu1 t i p l e  Cont ro l  Rod D r i v e  Subassembly Removal- Re fue l i ng  
B  3.10.12 

B  3.10 SPECIAL OPERATIONS 

B  3.10.12 M u l t i p l e  Cont ro l  Rod D r i v e  Subassembly Removal-Refueling 

BASES 

BACKGROUND The purpose o f  t h i s  MODE 5 Specia l  Operat ions LC0 i s  t o  
pe rm i t  m u l t i p l e  c o n t r o l  r od  d r i v e  subassembly removal d u r i n g  
r e f u e l i n g  by imposing c e r t a i n  a d m i n i s t r a t i v e  c o n t r o l s .  For  
t h e  purposes o f  t h i s  LCO, CRD subassembly removal i s  t h e  
removal o f  t h e  CRD motor assembly, which i nc l udes  t h e  motor, 
brake and synchro, t h e  p o s i t i o n  i n d i c a t o r  probe(P1P) and t h e  
spool p iece  assembly, w i t h  t h e  assoc ia ted  c o n t r o l  r o d  
ma in ta ined  i n  t h e  f u l l y  i n s e r t e d  p o s i t i o n  by mechanical 
a n t i - r o t a t i o n a l  l o c k i n g  devices. Wi th t h e  CRD subassembly 
removed, c o n t r o l  r o d  p o s i t i o n  i n d i c a t i o n  i s  n o t  a v a i l a b l e  i n  
t h e  c o n t r o l  room. Reference 2 con ta ins  a  d e s c r i p t i o n  o f  t h e  
CRD subassembly removal. 

Refuel i n g  i n t e r 1  ocks r e s t r i c t  t h e  movement o f  c o n t r o l  rods  
and t h e  ope ra t i on  o f  t h e  r e f u e l i n g  equipment t o  r e i n f o r c e  
ope ra t i ona l  procedures t h a t  p revent  t h e  r e a c t o r  f rom 
becoming c r i t i c a l  du r i ng  r e f u e l i n g  opera t ions .  Dur ing  
r e f u e l i n g  operat ions,  no more than  one c o n t r o l  rod, o r  
c o n t r o l  r o d  p a i r ,  i s  pe rm i t t ed  t o  be withdrawn f rom a  core  
c e l l  con ta in i ng  one o r  more f u e l  assemblies. 

The r e f u e l i n g  i n t e r l o c k s  use t h e  " f u l l  i n "  p o s i t i o n  
i n d i c a t o r s  t o  determine t h e  p o s i t i o n  o f  a l l  c o n t r o l  rods. 
I f  t h e  " f u l l  i n "  p o s i t i o n  s i gna l  i s  n o t  p resent  f o r  every 
c o n t r o l  rod, then  t h e  a l l  rods i n  permiss ive  f o r  t h e  
r e f u e l i n g  equipment i n t e r l o c k s  i s  n o t  p resent  and f u e l  
l oad ing  i s  prevented. A1 so, t h e  r e f u e l  p o s i t i o n  rod -ou t  
i n t e r l o c k  w i l l  n o t  a l l o w  t h e  wi thdrawal  o f  a d d i t i o n a l  
c o n t r o l  r od (s ) .  

Th i s  Specia l  Operat ions LC0 es tab l i shes  t h e  necessary 
a d m i n i s t r a t i v e  c o n t r o l s  t o  a l l o w  bypass o f  t h e  " f u l l  i n "  
p o s i t i o n  i n d i c a t o r s  f o r  CRDs w i t h  subassemblies removed f o r  
maintenance and t h e  associated rods  ma in ta ined  f u l l y  
i n s e r t e d  by t h e i r  mechanical a n t i - r o t a t i o n  l o c k i n g  devices.  
LC0 3.10.6 es tab l i shes  a d m i n i s t r a t i v e  c o n t r o l s  f o r  complete 
removal o f  mu1 t i p l e  CRDs where t h e  c o n t r o l  rods a re  f u l l y  
withdrawn. 

(cont inued)  

ABWR TS B 3.10-49 Rev. 0. Design Control DocumentfTier 2 



Mu1 t i p l e  Cont ro l  Rod D r i v e  Subassembly Removal -Refue l ing  
B 3.10.12 

BASES 

APPLICABLE 
SAFETY ANALYSES 

E x p l i c i t  s a f e t y  analyses (Ref. 1) demonstrate 
t h a t  t h e  f u n c t i o n i n g  o f  t he  r e f u e l i n g  i n t e r l o c k s  and 
adequate SDM w i l l  p revent  unacceptable r e a c t i v i t y  excurs ions  
d u r i n g  r e f u e l i n g .  To a l l o w  m u l t i p l e  c o n t r o l  r o d  d r i v e  
subassembly removal, t h e  " f u l l  i n "  p o s i t i o n  i n d i c a t i o n  i s  
a l lowed t o  be bypassed f o r  each c o n t r o l  r o d  d r i v e  w i t h  i t s  
subassembly removed and t h e  associated c o n t r o l  r o d  
ma in ta ined  f u l l y  i n s e r t e d  by i t s  mechanical a n t i  - r o t a t i o n  
l o c k i n g  devices. 

As descr ibed  i n  LC0 3.0.7, compliance w i t h  Spec ia l  
Operat ions LCOs i s  o p t i o n a l ,  and t he re fo re ,  no c r i t e r i a  o f  
t h e  NRC P o l i c y  Statement apply .  Specia l  Operat ions LCOs 
p rov ide  f l e x i b i l i t y  t o  per fo rm c e r t a i n  opera t ions  by 
a p p r o p r i a t e l y  mod i fy ing  requi rements o f  o t h e r  LCOs. A 
d i scuss ion  o f  t h e  c r i t e r i a  s a t i s f i e d  f o r  t h e  o t h e r  LCOs i s  
p rov ided  i n  t h e i r  r e s p e c t i v e  Bases. 

LC0 As descr ibed i n  LC0 3.0.7, compl iance w i t h  t h i s  Spec ia l  
Operat ions LC0 i s  o p t i o n a l .  Opera t ion  i n  MODE 5 w i t h  
LC0 3.9.3, "Contro l  Rod Pos i t i on , "  LC0 3.9.4, "Cont ro l  Rod 
P o s i t i o n  I n d i c a t i o n , "  o r  LC0 3.9.5, "Cont ro l  Rod 
OPERABILITY - Refuel ing," n o t  met, can be performed i n  
accordance w i t h  t h e  Required Ac t ions  o f  these LCOs w i t h o u t  
meet ing t h i s  Specia l  Operat ions LC0 o r  i t s  ACTIONS. I f  
mu1 t i p 1  e c o n t r o l  r od  d r i v e  subassembly removal i s  des i red ,  
o n l y  non-adjacent ( f ace  o r  d iagona l )  CRD subassembly removal 
i s  a l lowed t o  min imize t h e  p o s s i b i l i t y  o f  an i nadve r ten t  
c r i t i c a l i t y .  P r i o r  t o  e n t e r i n g  t h i s  LCO, any f u e l  remain ing 
i n  a c e l l  whose c o n t r o l  r o d  was p r e v i o u s l y  removed under t h e  
p r o v i s i o n s  o f  another LC0 must be removed. 

APPLICABILITY Operat ion i n  MODE 5 i s  c o n t r o l l e d  by e x i s t i n g  LCOs. The 
except ions from o t h e r  LC0 requi rements (e.g . , t h e  ACTIONS o f  
LC0 3.9.3, LC0 3.9.4 o r  LC0 3.9.5) a l lowed by t h i s  Specia l  
Operat ions LC0 are  a p p r o p r i a t e l y  c o n t r o l  1 ed by a l l o w i n g  on l y  
t h e  removal o f  non-adjacent c o n t r o l  r o d  d r i v e  subassemblies 
whose " f u l l  i n "  i n d i c a t o r s  a re  a l lowed t o  be bypassed and 
associated c o n t r o l  rods ma in ta ined  f u l l y  i n s e r t e d  by t h e i r  
a n t i - r o t a t i o n  devices.  

(cont inued)  
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M u l t i p l e  Contro l  Rod D r i v e  Subassembly Removal-Refueling 
B 3.10.12 

BASES (cont inued)  

ACTIONS A.1. A.2.1. and A.2.2 

I f  one o r  more o f  t h e  requirements o f  t h i s  Specia l  
Operat ions LC0 are  n o t  met, t he  immediate implementat ion o f  
these Required Ac t ions  res to res  ope ra t i on  cons i s ten t  w i t h  
t h e  normal requirements f o r  r e f u e l i n g  ( i  .e., a l l  c o n t r o l  
rods  i n s e r t e d  i n  core c e l l s  con ta in i ng  one o r  more f u e l  
assemblies) o r  w i t h  t h e  except ions granted by t h i s  Specia l  
Operat ions LCO. The Completion Times f o r  Required 
Ac t i on  A.1, Required Ac t i on  A.2.1, and Required Ac t i on  A.2.2 
a re  in tended t o  r e q u i r e  t h a t  these Required Ac t ions  be 
implemented i n  a very  sho r t  t ime and c a r r i e d  through i n  an 
exped i t ious  manner t o  e i t h e r  i n i t i a t e  a c t i o n  t o  r e s t o r e  t he  
a f f e c t e d  CRDs and i n s e r t  t h e i r  c o n t r o l  rods,  o r  i n i t i a t e  
a c t i o n  t o  r e s t o r e  compliance w i t h  t h i s  Specia l  Operat ions 
LCO. 

SURVEILLANCE SR 3.10.12.1, SR 3.10.12.2, and SR 3.10.12.3 
REQUIREMENTS 

Pe r i od i c  v e r i f i c a t i o n  o f  t he  a d m i n i s t r a t i v e  c o n t r o l s  
es tab l i shed  by t h i s  Special  Operat ions LC0 i s  prudent  t o  
p rec lude  t h e  p o s s i b i l i t y  o f  an i nadve r ten t  c r i t i c a l i t y .  The 
24 hour Frequency i s  acceptable, g i ven  t h e  a d m i n i s t r a t i v e  
c o n t r o l s  on c o n t r o l  r od  d r i v e  subassembly removal, and takes 
i n t o  account t he  r e l i a b i l i t y  o f  t he  mechanical a n t i - r o t a t i o n  
l o c k i n g  devices t o  ma in ta i n  t h e  c o n t r o l  rods  i n  t h e i r  f u l l y  
i nse r ted  p o s i t i o n .  

REFERENCES 1. DCD T i e r  2, Sect ion 15.4.1. 

2. DCD T i e r  2, Sect ion 4.6.2.3.4. 
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