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RHR HX IA) 
RHR nx let 
RHR nx ICI 
HPCF PUMP 181 
HPCF WMP lC1 
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EOUIPMENT 

CUW NON.RE HX 
CUW PUMP 
CUW BACK WASH TRANSFER PUMP 
CUW BACK WASH TANK 
CRD SUCTION PUMP FILTER 

RClC PUMP 
RClC TURBINE 

RACK LIST rn R A C K W E  

CORE FLOW(1Al INSTWUSNT RACK 
CORE FLOW(1B) WNSTRUMENT RACK 
CORE FLOW (11A) INSTRUMENTRACK 
WRE FLOW (110) INSTRUMENT RACK 
RHR SYSlEM(A) INSTRUMENT RACK 
RHR SYSTEM lB1 INSTRUMENT RACK 
RHR SYSTEM (Cl INSTRUMENT RACK 
HIGH PRESSURE CORE FLOOWSYSTEM (8) INSTRUMENT W K  
nton PRESSURE CORE ~ U E K  SYSTEMIC) INSTRUMENT RACK 
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CONTROL ROO DRIVE HYDRAUW SYSTEM INSTRUMENT RACK 
CRD PUMP (A) INSTRLMENT RACK 
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NOT USE0 
SUPPRESSON POOL DISCH*RGE SYSTEM SlMPLlffi RACK 
RHR HEAT EXCHANGER OUTLET SIMPLINGRICK 

HCU MAINTEWNCE EWIPMENT 

A. ACCUMUUTOR 1NSTUUTION.REHOVAL TRINSWRTATWN W U Y  
8. ACCUMUUTOR DISASSEMBLYA3SEMsLY W U Y  
C. ACCUMULATOR WORKING BENCH 
D. SCRAM VNVE-SCRAM PILOT VALVE WORKING BENCH 
E. SCRAM PILOT VALVE TEST FACILITY 
F. PUW UNIT 
G. GENERAL PURWSE M)(IKING BENCH 
H. TOOLBOX 

FIRE PROTECTION SYMKJLS 
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I I- @ WCKLIST @ RACK U S 1  1 
(REMARKS1 
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- -. - . 
PRE COAT PUMP 
FUEL r u N D u N G  MACHINE TEST PIT 
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1 0  REACTOR CONTAINMENT VESSEL DEW POINT RECORDER R4CK 
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INSTRUMENT RACK 

RACK NAME 

-1 H22-PO43 1. STANDBY OAS TREATMENT SYSTEM INSTRUMENT 
RACK 
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CALIBRATION GAS CYUNDER RACK A 
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CALIBRATDN OAS CYUNDER RACK B 
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CALIBfUrTDN RACK B 
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RACK LIST 

RACK NAME 

M3 u22-rOUA S. MNTAINMEM VESSEL ATMOSPHERE 
MoNnOR RACK [A)' 

023 M22-POMA 2. CONTAINMENT VESSEL ATMOSPHERE 
MNITOR CAUBRATKW RACK IAl 
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figure 1.2-12 REACTOR BUILDING. ARRANGEMENT PLAN AT ELEVATION 31700/38200mm 2Y-13 
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FMCRO/RIP EOUIPMENT 
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CRD SCRAM PIPING 

CABLE DUCT 

0 TIP TUBING 

CUW PIPING @ (RPV BOTTOM DRAIN) 

@ FMCRO HOUSING 

LOCAL POWER @ RANGE MONITOR 

START-UP RANGE I @ I NEUTRON MONITOR 

I@ 1 H V A C  DUCT 

I I 
Figure 1.2-13f LOWER DRYWELL, ARRANGEMENT PLAN AT EL. -1850 TO 1750 mm 
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Figure 1.2-139 LOWER DRYWELL. ARRANGEMENT PLAN AT ELEVATION 1750 TO 4800nm 
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REACTOR BUILDING 

I 1 

Figure 1.2-19 CONTROL AND SERVICE BUILDING. ARRANGEMENT PLAN AT ELEVATION 7900mm 
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TURBINE BUILDING 
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UNLESS OTHERWISE NOTED. 

2. SEE SHEET 5 OR l23A6100  FIGURE 1 . 2 - 2 3 e )  
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NOTES: I 
1. ALL DIMENSIONS ARE IN MILLIMETERS UNLESS 

OTHERWISE NOTED. I 
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Figure 1.2-24 TURBlNE BUILDING. GENERAL ARRANGEMENT AT ELEVATION 5300mrn 
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Figure 1.2-25 TURBINE BUILDING, GENERAL ARRANGEMENT AT ELEVATION 12300mm 

RE/ 0 21-35 

Figure Redacted by NRC Staff 
Official Use Only 
Security Related Information 



GCB GCBCU 

TCW PUMPS 

TURBINE BUILDING 
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Figure 1.2-26 TURBINE BUILDING, GENERAL ARRANGEMENT 
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figure 1.2-29 TURBlNE BUILDiNG, GENERAL ARRANGEMENT. YCTlON 8-8 
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-- 
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OPERATING LEVEL  4 TMSL 3 0 3 0 0 m m  

COMBUSTION 
TURB /GEN 
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GRADE TMSL 12000mm 1 RAD"s: W 
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PIT L E V E L  1 TMSL 5 3 0 0 m m  

CONDENSATE 
TRANSF P P S  

Figure 1.2-30 TURBINE BULDING. GENERAL ARRANGEMENT. SECTION C-C 
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TMSL 5 4 3 0 0 m m  

TMSL. 3 0 3 0 0 m m  

OPERATING LEVEL 

TMSL. 2 0 3 0 0 m m  
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- 'I I I I 

TMSL. 1 2 3 0 0 m m  
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SWITCHGEAR 
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I I 

Figure 1.2-31 TURBINE BUILDING. GENERAL ARRANGEMENT. SECTION D-D 
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V A L V E S  AND VALVE AC lUATORS 
-€w- ~~~~‘~~~~ ISEE NOTE 61 

SPECIALITIES 

-7 THREADED CAP --i:l-- BASKET STRAINER COUBLE! 

OUICK CONNECTION OR -+ HOSE CONNECTION -4OC- BASKE T STRAINER j:NGLE! 

-4 WELO CAP - d E k -  CONE STRAINER 

1 RLIND FLANGE 
1 

--I+- PLATE STRAINER 

---iTb SPECTACLE FLANGE t3 Y '  TYPE STRAINED 

.- 
,%IF:. +& FILTER 

-- i rk--  NSULATING FLhNGE 

113- EJECTOR 

INCREASER REDUCER 

NOTES 

I SYUBOLS DEFINED IN THIS DOCUUENT SHALL 81  OJSED 
IN ALL P k l D  5 

-- GATE VALVE 2 ANT S IUBOL NOT OEFlNfD IN THE DOCUULNT 'F USED SHALL BE 
DESCRIBED N f x l  TO THC S r U B O L  IN THE P&lO >R A NOTE 10 
EXPLAIN THE S<UB3L SHALL BE ADDED IN THE OkiD 

3 SYUBOL SHOWS ACTUATOR ON A GATE VALVE r3P DEMONSTRATION 
PURPOSES ON1 Y FOR APPLICATION OF THE 4:: -4TOR I 0  OTHER 
VALVE !*PC S. REPLACE THE GATE VALVE SrUB3L  WITH THE 
APPROPRIATE V A L V E  S ~ U B O L  

GLOBE STOP CHECK VALVE + SAUNCIER~, 7 ,PC $AL  if 

---)\1-- SWING CHECK VALVE 
dm- 

4 VALVE SrUBOL IN ?&ID SHALL BE SHOWN IN $ I S  NORMAL 
CONDITION FOP : : bUPLE NORUALLY OPEN IS of  PRESE NTED 
BY DL3 AN0 NORUALLY CLOSED IS REPRESENTED BY M & LIFT CHECK VALVE 

-$&- TESTABLE CHECK VALVE 
SOLE NOID 
t u n ~ c  I 

5 VALVE NUMBER 1 0  WHICH THE ACTUATOR BELLlNGS 

6 VALVE IDENT~F~CAT ON AREA ON THE VALVE SrUBOL SHALL BE AS SHOWN 

EXCESS FLOW 
CHECK VALVE 

7 LOCATION OF PANEL NUUBER FOR INSTRUUCU~S IS ABOVE SYUBOL POINT 
IOENTIFICATION IPlOl NUUBER FOR COUPUTER INPUT IS BELOW SYUBOL 
H s L  OESCRIPTION FOR ANNUNCIATOR AND C C R A G  FOR INDICATION 

LIGHT IS AS INDICATED 

-4 M b- BUTTERFLY VALVE 8 ANNLIN(IA10R SE TFCllNT FOR THIRD OR WORE L:'W OR HIGH ALARM SHALL 
BE SHCIWN WITH A OtC,11 AN0 AN ALPHABETICAL LETIER.  

EYAUPLE L O W L O W L O W = ~ L " . H I C H ~ I G H * ! ' . H H I G ~ = ~ H "  

9 DELETED 

EXTRACI  S l E  4 U  -* PLUG OR BALL VALVE 
-i)t- CHECK v n i v i  & DlgIP;w,Acu VALVE 

& NEEDLE VALVE -I=- EDUCTOR 
-mc- r .parr-.ic N i r i t ~ ~  I 10 I A )  PlPiNG i D E r l l l l  t i  4 IIDN SHALL FOLLOW THE I'PUAT A S  SHOWN .". - - -  

181 IN THIS I > W M A ~  DiFC SCHEDULE UATEFIAL ~ P E C l F l C A l ! O N  AND 

--+t r L n N L t  i L~NNECTION 
PROCESS CLUILI U1\Y BE SUUUARIZED IN A 'IOTE ON P a l 0  AND UAY 

i ! CONDENSING I H A u C ! ~  BE i r u l l r f D  F R 3 U  THE IDENTlFICAT1ON FCP E x A u P t E  - WHEN - THE PIPE 5CHCDULE IS SUUUARIZED IN NOTE THE FORUAT UAY 

-1tdC I I F r iA1 f f ONNF CTION 
BE SHORIENEO 1 0  10DA-FDW-102-CS-W 

VACUUU BREAKER 

l W l l H  PCI:ITIONI 
NOTE 3 

NOlE  5 

U O l O R  411'1RAILD 
NOTE 3 

THREE WAY VALVE 

\-- t4EXT PORT OF OPENING 3 NEXT PORT OF CLOSURE 

~ H R E E  WAY VALVE 

NEXT PORT OF OPENING 

CONTROL VALVE 
IPRE SSUREI 

FKXX 

, , , , . . . . . . . . - 

I C I  S Y S I E U  ACRONIU IUPL NUUBERI SHALL BE PER TABLE 3 2 - 1  OF 23A6100  

-+>k PUFTURE OlSC 

-- ?F~IOL PIECE 

1 
r DRAIN FUNNEL ID! PIPE NUUBERINC SHALL BE DONE USING TnE r l u w  DIRECTION NUMBERING 

UCTHOG SAME ,AS EOUIPUENT NUMBERING LiEiCRlBED IN TABLE 1 7 - 5  OF 

23A6100 AS5ICNCD SEE 1 0  PFFERCNT IABLE 1 7 - 5  CATAGORIES FOR PIPE NUUBERING 0'  PIPE 
AND NUUBCR SERIES 

& ;;y$iilii F i w A r r D  

NOTE 3 
fE1 PiPE NIJuBER < # ~ A L L  CHANGE AT BOUNDAPI i r U B 0 L  ISEE SPECIALITIES 

ITEMS IN l r l l S  C>RAWINGI >e WHERE ANY 3F THE PARAUETERS SHOWN AT 
THE BOUNC~AW? SrUBOL CHANGE 4- LXPLOSIVE VALVE NOT1 'i 

AIR i > P i P A T l  [> Pl', l l l t i 
NOTE 3 FOUR WAY VALVE 

P- VALVE @.- NOTE 5 ss c s  MATERIAL 
1 5 0  UPa C 1 4 0  u P o  G U n r l U U U  OPE FAl l t r l ,  C i ' ;  ,,tll PRESSURE 

3BI IA l  4 D l j B l  DESIGN OUAl lT 1 4. i A - 5  ',:.l'NSlRLlCTlON PERU11 S a f E  'Cit:,Ic.tr BASE11 NCl l f  I 1  
A s  B151,52l SEl jUlC 5 L A S 5  I C I J ~ ~ F - E I ~ : ~ I O N  PERMIF BASE $ O f -  ,N F(A;E!l NOTE 11 , 

IE XAUPLf I 

ANGLE STOP CHECK VALVE 

INSTRUMENTS 
ISEE NOTE 71 

PIPING ANL) Itl5,TRIJMENT 
E L E C T R l i  A L  i l r l E  

LINE - - CONTIIII-; T l u t d  -- -- S r MBOLS 

.CONTlN(lATil p i  N AUE DRAWING 

- 
1 0  = SH2 8 - 2  -- -- 

- JUEC T & i O t l f  NLCUBE h 

/ 
FROM =: Sn: " - 5  - - 

a !g;LttE ,"om TED 

n ~ . h i ~ R r  PROCESS LINE 
OR INSTRUUENT LINE 

- IVENTURI AND - F L O W N O Z Z L E  I Y P E I  I;;;\ SAUPLE POINI 

~ ; R ~ ~ ~ ~ t O L  RODU *C@NTINUATIC.N L.N PE~EPENCE DRAWING 

To- '  = 'T? 
I PIPE SCHEDULE -..--- iNSTPLiUENT ELK CTRICAL WIRitJb 1 1 r r L u l D - / ~ ~  I 

, 0 0 0 A - 0 0 0 - 0 0 0  X X X X X I  I X X - 0  N-NITROGEN 
T 77- 

@ LOCALLY WOUNWO 
TRANSMIT TER 

'7' -------- CIFILL  A R Y  TUBING 

- 
SAUPLE PROBE 

- 

I- PlPE NUUBER 

SYSTEU ACRONYM 

NOUINAL DIAUETER llN mml - P f F  ERENCE 
r11.luBE R 

ANNUNCIATOR 

<s? r;:;gi 
LL-LOW LOW) 
NOTE 8 

i [ ~ l  It DRAG ORlFtCE 

PLANT COUPUTER INPUT SIGNAL 
FLOW METER IN-LINE RADIATION 
IPOSITIVE DISPL ACEUENTI 

n INDICATION LIGHT 

- --+--- ELECTRICAL CONNECTING POINT 
I 

"> , 
0 - OPEN 

C/O\ C - CLOSED 
R - RED 
C - GREEN 

A- .. ELECTRICAL NON-CONNECTING 
DOlN I k------ LINE CONTlNUATION 

SOFTWARE FUNCTION 
RESTRICTING ORIFICE 

FIGURE 1.7-1 PIPING AND INSTRUMENTATION DIAGRAM SYMBOLS (Sheet 1 o f  2) 
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TABLE 1 INSTRUMENT LEGENDS 1 .€lf3RCVIATIONS 

u A - i u I A L  . -- 
5 - CARBON STEE. - STAINLESS 5 ' i E ~  

IC",lCE SUPPL r 5 0  F t S  - - 
A ; - AIR SUPPL? 
! 7 - ELECTRICAL ' : * i G  
. r .  - -  NITROGEN > L C - ' :  i 

' A l l  ' lPE CONDlTlCN . . - 

: A t  - FAIL AS-15 
: ,:, - GPEN ON AIR F 

ELECIRICAL :r i iC 0 1  

NOTES ICONTI 

I 1  Df SIC4 AND SAFE 1. 

BOUh'DARY S T  UBCL 

DE5iGN C L A S S  OUALIT CLASS 

CLASSIFICATION CORREL 4 l l G N  

REFERENCE TABLE 3 2 -  2  Of 23Ab100 

SAFE1 r OUALITI  
DE SIGNA I I C N  CROUP 

SC-1  A 

S C - ?  8 

5C - 2  B 
S C - 2  B 
SC - 2 8 

S C - 3  C 

NNS i 
U I l i  

. a t  . f  CONDITIC>N . 

. .i - LOCKED OPEN . LOChED C L l l ' i :  
'O NljRMAL L r ,>I3! ' r  
. * i t  - NURUALL NORMALL 7 1 E14f5-. xCL E:. :i: 

'10 - MORUALL,  D E -  c k d i =  . : c r ~  

< 

5 B 5 C  - 2 B 
6 D trrr; 0 

F NtlS 

NEIS 

J tItlC, 

I N l i i  

t lN5 

r c  c u i r  :X-.~,.*I L ~ ~ ~ I F I C A T ' O N  ,-I\RP~ L *..,IN 

8, ri i jAP, ,.ME! L RfFfREUCE TABLE .' : 2 Ur ;JA6100 - 
; t i ' u l i  8 - L A - 5  SEI*,MIC A I C f., ,R I 

A S  

R 
N' i ,  

bdtI5 - PJr jN , 4 i * , - i C  ;AFET? 

I - I N  u ATEGGRr 

; c - ,  - FLOW cl i tNTF0 . . A :  . i  
; v - PRESSLlPf . ,.N-: i .AL # L  :,. - L E V E L  r i - , r iTo . n ~ . t  
, - TEMPEPAI )PC N" L i l l  VE 

FIGURE 1.7-1 PIPING AND INSTRUMENrATlON DIAGRAM SYMBOLS (Sheet 2 of 2 )  
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SECTION D 

SECTION A 

SECTION E SECTION F 

SECTION B SECTION C 

I 1 

Figure 3H.1-28 CONFIGURATION OF RPV PEDESTAL 

ABWR DCD/lier 2 
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C-C 

E-E 0-D A-A - 
Figure 3H.1-29 REBAR ARRANGEMENT OF F/P GIRDER AND SLAB (112) 

ABWR DCD/Tier 2 Rev. o 21-45 



I I 
Figure 3H.1-30 CONTAINMENT STRUCTURE WALL REINFORCEMENT 
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130- 

I -  

L 

'TP 6700 

..I. 

0 
h- 

TP W O O  
+. 

TP 6000 

- 
TP 1300 

.. . - 

I. . 
I ,  ,.I. 

I I .*. 

2 100 ' 

I. 

Figure 3H.1-31 CONTAINMENT STRUCTURE OPENING REINFORCEMENT 

AB'WR DCD/lier 2 Rev. o 21-47 



Trr 
12 300 

Figure 3H.1-32 CONTAINMENT STRUCTURE OPENING REINFORCEMENT 

ABWR DCD/lier 2 21-48 
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1:150 - 
Figure 31-1.1-34 REACTOR BUILDING FOUNDATION REINFORCEMENT -SHEET 1 

ABWR DCDtTier 2 Rev. o 2 1-50 



TP- 13 .700  

Figure 3H.1-35 REACTOR BUILDING FOUNDATION REINFORCEMENT -SHEET 2 

ABWR DCDmer 2 Rev. 0 21-51 



R A D l b L  P E 8 A R  

R A D I A L  Q E B A Q  

Q A o l  A t  QEBA-Q 
O U j  3 F  P L A N E  S - j d O  
sf l V r O Q C E V E \ r  
g6ms 3t9.2ae RnClri Q ~ I ~ ~ O Q C E ~ E U ~  

- 6 0 P  - 8  

I 

i- 3 

7 I' ;- 0 
-''I 

G E N E R A L  REBAR A 9 R A N G E V E V T  5 : * 58 

REBAR ARRANGEMENT AROUND OPENINGS S = 1 : 50 

180' 

D / F  ARRANGEMENT OF O P E N I N G S  5: 1 ,280  
S .  S R V  P I P E S  
M .  M A N  HOLE 

b 

Figure 3 ~ . 1 - 3 6  DIAPHRAGM FLOOR REINFORCEMENT 

ABMlR DCD/Tier 2 Rev. o 21-52 



1 1 2 0 0  9 0 0  

TP123CXI 

I::-i I --- 
--- 
1200 jj i2zLJ 

2 n r 8 0 1 2 - E W  E F  0 3 5 @ 2 0 0  
n 9 @  12'x24' I 0 3 5 @ 2 0 0  

1 2  0 0  

TP 9800 

1 1500 1 

2 # 1 8 @ 1 2 ' E W  E F  
# 9 @  1 r x 2 4 -  I I 

1 3 0 0  8 0 0  

TP -t?W I:] -- 1 - - 
1 1600 1 LsUJ 

2 # 1 8 @ 1 2 ' E W  E F  D 2 9 8  2 0 0  
I # 9 @  12'x24' 0 2 9 C  2 0 0  

1 5 0 0  1 2 0 0  8 0 0  

OUTSIDE 

[!:f 1 1700 I 1 Ell ' 200  1 USlLl 

TP -t32m 

2 # 1 8 @ 1 2 - E W  E F  C 2 9 8 2 0 0 -  0 2 9 0 4 0 0  03202963200 
# 9 @  12'x24- 1 0 29@200+ 029€!W00 ( 0 ~ 2 0 2 ? @ 2 O O  

I I 

3 0 0  I 

TP38200 1 
3 425 

VE RT 2 # 9 @  12'E.F. 
HORlZ a a @ 12" E.F. 

I f I 
1 6 0 0  I 3 0 0  

TP5 7300 1; I 
u 425 L? 3m 

V E H l  2 # 9 @  12-E.F. I ~1 663200 
HORIZ~ # 8 @ 12-E.F. I 8 1 6 8 2 C 3  

I I 
9 0 0  I 5 0 0  

TP 2:.MO I] 11 
LlPPt 

1.5 n 18 @ 12- E.W.. E.F. 0 2 2 Q 2 0 0  
# 7 @ 24' x 24- I 0 2 2 C i 2 0 0  1 

I 
1 2  0 0  I 9 0 0  8 0 0  

OUTSIDE INSIDE 

TP 18.100 [I --- 1 :r --  - 

1 1000 1 UM-I tapel 

1.5a 1 8 @  lTE.W..E.F. ( 0 3 2 G I 2 0 0  0 2 9 B 2 0 0  

I a 7 @ 24- x 24- I 033eD200 0 2 9 @ 2 0 0  

I I I 
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400 CCNC SLAB 
w/#:i o 305 E'm. T ~ B  

ANCHCR 

FRAMING PLAN AT E L  - 2 1 5 0  TMSL 
TCS EL -2626 

Figure 3H 2-27 CONTROL @UILDINC-FDAUING PLAN A? ELiVATION TMSL -2150 mm 

ABWR DCD/Tier 2 R ~ V .  o 21-55 



4CO W / # l i  CChC (t 305 SLAB E'N. Tda  

SEE N 2 i E  2 
( i Y ? )  

FRAVING PLAY A T  EL 3500 TMSL - 
TCS E L  3024 

Figure 314 2 - 2 3  CCNTROL BUILDING-FRAUING PLAN A T  ELEVATICN TMSL 3500 mm 

ABWR DCD/Tisr 2 R ~ V .  o 21-56 



F?P'IING PLAN -- A T  - FL 7900 TNSL - - -- 
TCS EL 7424 

Fi5ure 3i4 2 - 2 4  CONTROL BUIl.DINC; -FRAU:VG PLAN A? ELEVATiCN TMSL 7900 mm 

ABWR DCDITier 2 Rev. o 21-57 



I C . -. -. TCS EL 1:??75 i C j  EL 1:9L I 
TCS EL 1STJCO 

L L B .  * 1 ~ 3  i<>';t:S C: n.iSi E i 4 V S  S A I L  
Sf: kC:E 2 

- Bi s inC52 A i  E T i V  Ti-13 ?S.'ii. (X) 

I. foa  a\:?*. HCIES. A93QEUAnCNS 
SW~MS. P E  flCuRE 3i 2-29. 

Z SKEL DECK WALL CCNfWU TO I -w,. p 3 p - t r p ~  a hwrnno rwu 

I 4. FOR W'UL SEEL FRAUINS i 0  CCNCREE 
CCUNECnWS. SEE DEiAiL 1. flGJRE BI.2-m. 

FRA?:'%C PLAN AT EL 123CO A'JD 13100 T ~ ~ S L  - 
SCALE 1: 300 TCS EL AS Si,O;bV 

TOC EL 15: C3 

- 1 IcC TCS EL EL 123-;0- lJ1OO TCS EL 13C39 - -- - ., - I - - T?  
. . I f  

1 '  TCC EL 1 7 X O  . _ . .  . . a  _. . _____. . __ -- - K'i4 
H2L .. ' .  . . .. TCS s- 1 !?.;:- -- , 

TCC EL l ie24 
- 1 

w: 4 

W 2 4  
W24 SCALC I:JCO 

::c7lc% Y L J  1 73 @ g,:;g-e S C A l t  1 75 

tm moo_ - 0  rwo xm 
. - . -- - 

---1--. - - 
. - -  - -- ~i~~~~ pi ?.-25 c C & T ? O ;  Bg!LDXG-Fi?A*/'VG PLAN A T  ELEVATION TUSL 123CO AND IJlOO rim 

ABWR DCD/Tier 2 
21-58 
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I TCt EL ? G 5 0  1 1CC EL 1 7 ' 5 2  C T C E L ~ I  ?- . . - -  . . - -. .- - -- 
@ C. 16674 FCR TCS EL S t 5  S i P I C ' 4  A TCS EL 16574 

c 3 2  tin\> 

C. - AS S I J O ' h L  * TCP F L A S X S  O i  I'.EjE BEAUS SyA iL  
EE E9ACES A i  ESVi?Y Tt;.?3 PCVT. 

FRAh?:NS PLAN A T  EL 17150 A X D  18250 TNSC - - - - 
S C k E  1:300 TCS EL AS Si'C*U 

1'3C 

-. - -- - . - - . -- - - - - - EL 16;50 

. '  I --- ---I- 

SCALE I:JCC 

moo two o YMO 

NOES: 

1. F W  CiS.ESAL NO-ES. A299EYAXWS AND 
SWBCLS. Y E  F l G R E  Yi 2-29 

2. (A) S E n  CECK ZPDCR'NG 4W 
CCYCQEX WE SHAU c c n f w u  TO 
'i?lC EPJ21-16/16- OR APPROMD 
ECUAL 

(8) SBCL DECK % ? P W ~ V C  1630 
CCbCRETE S U E  Y t A U  CON;CRU TO 
'WlC W450-14/16' OR lPDROMD 
ECUIL 

J <O CCYC WE AVO SiiPDORnhG SXEL 
FRAU.%G Ar(E DESGVED FC4 AN CPEIAnYG 
U E  LCAJ ff 11.96 kPo. 
1600 CONC SlA9 IS DESG\ED FOR AY 
ACC:CEYI PRESSRE LOAD CC 
15.3 kP0 W C  N E R U l y  LCAD 
SKEL FRbU"4 S X P P W Z h G  16;X) CCYC 
SUB is DESSVEJ FCR A cmsuucnm 
U E  LCA3 OF 4 79 kPa. 
S i t 2  CECK IS 9 t S t V E D  FOR A 
CCVSRVC'1W U M  LOAD OF 2 59 k P a  

1 FCR W I C A L  S E E L  F I A U N G  1 0  CONCREX 
CClliC;IONS. P E  DETAIL 1. FlCURE Yi 2 - 1 0  

Fmsdre 3ii 2 75  CC'!'V1 19 ' \G-FRAl1 ' rG PLA'J A T  ELEVAnOU TUSL 17150 AYD 18250 mrn 
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TOC EL ?7?C? . - - - . - - - - . - - . - - - - - - 
TCS EL 2 :  724 

F?: \L 'G PLAN ATJL 22200 A X 3  72/'~_O-T1JS~--- 
TCC . . .- . - . . -- - - - .- - - -- - ... - . 

SCAi E 7 JC" - - -- - - -. - . -. - EL 22750 TCS EL AS S..,̂:.\: 
. . . . - - - I  r 

SCALE t JCO 

2C.m *w 0 YW0- -.om 

NOES: 

1. FOR GEUii!li NOTES. A832EYIAnONS AND 
S"U33LS. P E  FIGURE W 2 - 2 9  

7. (A) s m  DCCK SJPPCRING .OO 
CCNCRL'E %A3 ShALL CONFWU TO 
'WIG E W U  EPJ24- I6P6 '  OR APPSOMO 

(8) SEEL OEM YD"C?TiNC 1 6 W  
CO%CREE WB S H A U  CWFWU 10 
'WIC EP4SD-14/16- 08 APPROKD 
EW*L 

3 5119 AND STEEL fRAV YG ARE DESID(ED 
FCR A SVCW LCAC OF 7.39 Wo. 
STEEL DECK IS DESGriD 

-- -- 
F i s ~ c e  31' 2 - - 2 7  CCYi r iC :  E:!'!D'?<C FRPL''VG FLAY A T  ELEVATlCN TMSL 22200 AND 22750 mm 
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FIN GWACE -- 
EL 12CCO TMS? 

SCALE 1: 3M) 

Figure 3H.2-28 CONTROL BUILDING-SECTICN 
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TCC EL 2 2 2 0 0  TVSL 

TCC E. 1 7 : S C  ;MSL 

EL 13:CO TMSL 

TC: E-  1 2 3 0 3  !VSL - .- - - -. - - -- - - - 

VtQT X 4CC HC? - o 
z 3 

WATE?P?CCr YC 
TC G.?A,f L E K L  
lY7 FC? ALL 
E X  3 3 : c a  W;,LS 

F3CU EL -8233 - -. - - -. - . . .. . - . . - TCC - - E. - 3523 - i V S i  - - . - - - - - - 
TC EL 1 2 5 2 3  

- P -  ~ V L  F, -. -2:5C NSi 
- - -- - . - . .. . - . . . - - . - - - -. . . - -. -- - - - - . - - 

-- -- . . - . - -- 

8. 2 
s: 

I..._. 

- -- - . .- - -- -. -- 

SCALE 1:75 
WAiERPii3C;:VG - w$ea WAiERPROOFlWG 

---.- - 

I I .  FCR GESE3AL NOES,  A53?CMA7bVS 
AND SWBXS.  SEE FICLQE M.2-29 

I 2 AT EUSEDCE3 SWJCXJRAL STEEL 
BEAUS. RE C:CRCEUEYT SMALL BE 
CC'I'YUOL'S TI19OLW M E  BEAU L3L 

3. WIKQ STC?S P A L L  BE PROIECED 
A1 NL CChS:RilCZCN 2OiN7S ff 
EXXQICR WAUS BELOW GSADE. 

Ficjure 3ti.2-30 CCNTROL BUILDING-DETAILS 
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CCXCRETE BASEMAT PLAN 
TOC EL (-)1500 

NOTES: --- 
1. ELEVAilCVS A?E BASED ON TMSL. 
2. ALL WALLS ARE NOT WCWN 

FCR CLARTY. 

SCALE 1: JCO 
7ocnlmr 0 m-am 

L 7 

1. CCNCiiEiE SHALL HAVE A MINIMUM 
9 0  DAY COMPRESSIM STAENGTH 
(Fc') OF 27.6 MPo. 

2. RE NFC?C!NC STEEL SHALL 
CCSFC?M TO ASTU A615. 
GRACE 60. 

3. GROUT SHALL BE NON-SHRINK 
TYPE wiTH A MlNIMUM 7 DAY 
COV?iiESSIM STRENGTH OF 
3 4 . 5  MPa. 

4. ANCrCR B3LTS SHALL CCNFOQW 
TO A S i U  A307  OR A36 UNO. 

6 AND FCR CALL-OUT A23REMAilCUS. INFCRMAilCN. SVVZOLS 

SEE FfG;;?E 3H.2-21 

21 - 6 4  
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I 
liT-:;",%> - 1  - s.c~rp> 
(5 # A )  '14 3-is (S'J) 3y:3 :5  

k0YE -_ -. 

Si!iZ,'CTU'iAi SiEEL Fi lAYING PLAY A; RZOF EL 28C00- - - - - .- - - . - - -- - -- . -- - - - . - 
ICS  EL. 27EC3 

ELEVA!lCkS AQE 8 A S i D  ON TMSL. 
SCALE 1: 320 

2DC3 TWO 0 2:CO +C30 

3. WELClhG W A L L  BE PE3 Ah5 
COCE 01-1 USiNC E70XXX 
EECIRCCES. 

5. ??E-29';? P C E S  IN VE-AL C i C K  
TC PLLOW I E X ' S C  C' S X 2 S  
A i  RCOF LEVEL OLLY. 

.- .- .. . .- -- - - -- . - - . . . - 1 -- -A 

Fip re  3H.3-13 RA3;JASTE EC'LCIUS-ST93CTL'RAL STEEL FRAV'VG PLAY--ROC< EL 26000 r r n  
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PARAPET 
EL 29330 1 I 

S3TfS: -. - - - - - - 
1. ILEVATOVS 1-9E ? S f 0  C'r' iNSL. 
2 I Y T i i . 3 3  ?ARi IT3V  %A! LS ARE St4.E 1 >30 

NDT SIC'KN FCR C L A i , i Y .  

- - -. - - - - - - -.- . .. . -. - - - -  .- - - - -  - - .  . - - -  - - - - - 

T',-,re 3:i 3 - : c  RA::.'hSIE 53ll 

ABWR DCD/Tier 

NOTES: 

1. FOR NOTES SEE FIGURES 34.3-11 
AYD 3H.3-13. 

. . -- -- - -  

?'XG/C:?CSS-SECT13V A- A 
21 67 
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[ BCAU As.> 
---- BEAU SEAT 

G. ii i c s  (VA=  $5) 

W27, hJ3 C i  625 

,, 25 --- /I cis. 

1. FOR N C i i S  SEE FIGUQES 3P.3-11 
AN0 3.3-13. 

2. H E A X 3  STUDS W A L L  BE FtRX- 
I S - 9  CR A:?'iOED BY TR'U ECL'AL NELSCN Ax: C!:"SCU. 

IkS'ALLEJ P E  UAYFACWRE? 'S  !N ACCCRJAYCE iNS7?L'C7CVS W ' X  
1 5 0  
EXP. AUCLIO? 

\- A J 2  C? KJE 

TYPICAL BEAM TO C_OLC'LN CCKNECTICN 
SCA:E 1:30 

L- I 
F+:e 311 3-16 RA>SASIE . - -  @UILSI'IC-SiCi!CNS AND DETAILS 
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1 PROVIDE VENT VALVES AT ALL SYSTEM HIGH POINTS. . . . . . - . . - - - - 

I. EXCEPT AT POINTS OF CONNECTION WITH THE REACTOR VENDOR 
SUPPLE0 EOUIPUENT OR PIPING THE PIPING OESICNER SHALL 
& Z ~ ~ I P ~ , : & C ~ ~ M &  ;pGRz, SYSTEM OESICN 

1. TmS OOCUUENT PROVIDES A FUNCTIONAL DEFINITION OF THE 
REWIRED SYSTEM L E m  PROCESS MONITORING AND CONTROL 
INSTRUMENTATMN. IT WES NOT AD'ORESS oET&ns OF THE 
METWOS 87  WWW SCNALS FROM THESE COMPONENTS WILL BE 

Egf EsA:6 M"I~6s~:~";:~%00'~D'~c',"~~D"~f~~~k~tT 
ZCRO NITROCEN AND AIR LINES S H A U  BE OF A NON-CORRWNG 

MATERIAL. 

8. YULTIPLE ORIFICES CONNECTED M SERIES AS SHOWN IN PURCHASE 
PART ORAWNC OF ORblCE 0001. THE PRESSURE DROP ACROSS EACH 

%LYwLSNTI.2S EYZN$%T" , " ,T ' ~F "oRC~Es5  

0. PIPING OUALITY CLASS EXTENDS TO CONNECTIONS WITH HCU. 
HCU OIACRAM IS SHOWN FOR INFORMATION ONLY. FOR OUALITY 
CLASS OF THE HW. SEE CROUP CLASSIFEATKIN DIACRAM. All-1030. 

A PORTABLE HITROCEN MARCINC SYSTEM SHALL BE PROVIDED 

~"," , ' , :&~~7'#~E~E~D":N~FnHT?CI~o'D%'US",ER~EP'AE!~~ ::o,,::*t py;;ss ;;Ly;PyRIg SAA;TBFEi$FZPD"ES A m  

DOWNSTREAM OF THE CHARCINC STATION PRESSURE RECULATOR 
WHICH SHALL PREVENT PRESSWIZAIMN ABOVE SYSTEM REOUIREUEHTS. 

. PROVISION FOR CONTAMUENT ISOLATION TO BE IN ACCMIOANCE WTH 
CURRENT WENSING REOUIREYENTS. 

21. SYSIEM OESICN CONOITWNS: 

A1 DESICN PRESSURE - SEE BOUNDARY SYMBOLS 
81 OESIGN TEMPERATURE - 81% 
Cl PWlNC MATERIAL - SEE TABLE 1 
Dl PWINC SCHEDULE NUMBER - SEE TABLE 1 

DESICNIOUALITY CLASS - SEE BOUNDARY SYMBOLS 
F1 SEISMIC CATECORY - SEE BWNOARY SYMBOLS 
GI FLUX) - SEE TABLE 1 

22. PlPlNC MTERFACES WITH THE CRD PUUP INCLUDING SUCTION 
DIIEP:ZEsp'E'C"$e$Rt;N , A $ 3 p ' u ~ l ~ \ u ' p g , ; ~ ~ ~ ~ ~ & ~ ~  

SUCTION AN0 OlSCHUlCE PClNC M I L L  BE PROVDEO AS REWIRED. 

23. PIPE SRE SHALL BE SPECIFIEO BY THE PUUP SUPPUER. 

24. EACH SCRAM INSERT LINE SHALL BE ASSIGNEO A SUFFIX 
NUMBER WHICH CORRESPONOS TO THE CORE LWATION 
OF ITS ASSOCIATED FMCRD. 

25. T M  PlANC DESIGNER SHALL OETERUINE THE LOCATION OF THE 

$$TE~G~~{$~<2 8t!E"~E"D"~N~%HRE'&FR"CR0. 
- 5OA-CRO-034 

26. FLOW SICHT GLASS BOXES SHALL BE PROVWEO TO ALLOW VISUAL 

FOZ2 
OBSERVATION OF LEAKAGE FROM INOIVIOUAL OR SMALL CROUPS 

< 4 1  V 

CONDENSATE 16.63 We G 
STORACE TANK 201-CRD-710 

ZOA-CRD-716 
SOA-CRO-030 - A r? 1 

27. THE FMCRD LEAK MTECTlON HSTRUMENTATION AS SHOWN 

~:?~~",50',"M\FfJA?,"ELREDBZ'Y?~T~F lNsTRmENTATton C o N w R A T I o N  w A u  r'H"E' BE ,!'!"S SPEUFIEO LEU' By  THE 

OESICNER BASED ON THE DETAILED FMCRO LEAK OETECIlON 
SYSTEM ARRAffiEMENT. 

28. THE PWINC DESIGNER SHALL DETERMINE THE SPECFIC CONFIGURATION 
OF ORAIN PPYC TO ONYER FMCRO LEAKACE FLOW TO LCW. - - 

29. HCU ROOM CRO FRICTION TEST CONNECTIONS ARE USEO M ;g;;;;~gNH~;~",$gO~;;$ETg~\;$R& ~ O W P ~ ~ ~ ~ R o  

FRICTION TESTING. 

30. THE ACNAL HCU HEAOER COWUSATION SWLL  BE 
DETERMINE0 BY THE HW ROOM P W C  LAYWT DESICN. 

31. THE MAWTENANCE PIPING DESIGNER VALVES SHALL F REOUIREO SPECFY FOR THE Am LOCATION VALVE OF AND 

AIR HEADER DUMP VNVE MAINTEN~NCE. 
32. THE PIPING OESICNER SHALL DETERMINE THE NEE0 FOR LINE 

UZE REDUCTIONS FOR THE YR HEAOER DUMP VALVES AN0 AR1 
VALVES. THE REDUCERS MAY BE DELETE0 F NOT REOLIREO. 

33. THE VALVE POSITWN PlOlCATlNC LIGHT S H A U  BE LOCATE0 
EITHER IN A LOCAL PANEL MI ON THE HW.  

34. THE P N T R A T M N  NUMBERS FOR THE SCRAM LINES X-810 
1AT 0'1 ANU X-70 IAT 1 1 0 7  

35. THE INSTRUMENT A* NPWY SHALL BE DESICMO TO A S S M  

~ ~ ! ~ % f ' : " V ~ ~ " V E " S U P $ o ' ~ ~ ~ I ~ " * H ' ~ ~ N ' C f E " ~ ~ E * 5 " 5 ~ ~ & H ' ~ R " ~  VALVE OUT OF SERVICE. 

31. PlPE WITH A OESICN PRESSURE W 2.12 Wo OR CREATER 
SHALL HAVE ITS MINDIUM WALL THICKNESS NO LESS TUAN THAT 
OF A STANDARO W E ~ T  P ipe  THICKER THAN STANDARD WEIGHT 
PlPE SHALL BE USEO R REOMREO BY THE DESIGN PRESSURE OR 
OTHER REOUIREMENTS. 

37. VALVES WITH A OESICN PRESSURE OF 2.62 WE OR 
GREATER SHALL BE A U W W M  OF CLASS 300  OR OF A 
HCHER CLASS fF REOWEO BY THE OESICN P~ESSURE. 

REFERENCE DOCUMENTS 

1. REACTOR WATER CLEANUP SYS PhlO 

2. REACTOR RECIRCULATION SYS P h m  

3. REACTOR BULOING COOLINC WATER SYS ?LID 

4. MAKEUP WATER SYS ICONOENSEOI PCD 

5. CDNOENSATE FEEOWATER AND CONDENSATE 
AIR EXTRACT'WN SYS PhX) 

1. RECIRCULATION FLOW CONTROL SYS 

7. INSTRUMENT A* SYS Pa10 

1.REACTOR PROTECTWN SYS BO 

0. ROO CONTROL AN0 WORMATION SYS 180 

10. ROO CONTROL AN0 MFORMATION SYS IEo 

11. NUCLEAR BOILER $15 PC10 

12. PIPING AN0 WTRUUENTATION MACRAM SYMBOL 

0-8 ------? 
TO COOIA I AUTOMATIC STARTUP 

I WTERLOCK FOR 

0-10 ------ $ STANDBY CRO PUMP 

TO COOlB I 
r--b--, 
I I 

MPL 

FIGURE 4 . 6 4  CONTROL ROD DRIVE SYSTEM P&ID (Sheet 
ABWR DCDITiw 2 Rev. o 21-70 



SEE NOTE 30 
TO OTHER HCUn TO OTHER HCU. 

OF BANI( A OF BAHK B 
ITYPICAL FOR BANK 01 ITYPICAL FOR BANK W 

AIR HEADER DUMP 
SEE NOTf 31 AND 32 

SEE NOTE 31 AND 32 

I I 

FIGURE 4.6-8 CONTROL ROD DRIVE SYSTEM P&ID (Sheet 2 of 31 
ABWR DCDITier 2 Rev. o 21-71 



CONTAINMENT r pR1uARy 3 HYDRAULIC CONTROL UNIT IHCU)-TYPICAL-MPL NO. 0 0 0 4  I 1 (HCU IOENT NUMBERS SHOWN FOR INFORMATION ONLY SEE NOTE P I  I 

i I i 

SUPPLY FROM UUWC 25A-CRD-075 

HCU ROOM 
CRO FRICTION 

251-CRO-077 TEST CONNECTIONS < SH I E-U < ---I 'SEE NOTE 201 

TO CRD PUMP 
Uln FLOW LINE 

TABLE 1: PIPING SPECIFICATIONS TABLE 1: PIPING SPECIFICATIONS ICONT'OI 

I 
FIGURE 4.6-8 CONTROL ROD DRIVE SYSTEM P&ID (Sheet 3 of 3) 

ABWR DCDITier 2 R ~ V .  o 71- 77 



20 L/mh m. 
m i x u  

l a 2  L lm i l  uor m m  
DRIVE WATER FILTER 

TO wBS 

"3@ EIIUT 
cs WATER A 1  767 L/mk 

)u)mwl L)P - 0.044 w o  
A1 SO7 L/mk (TW) 

NOTE I 0  

NOES : 

1 M S W  PRC59RE. TEUPfRAIUIE lllD LIH: SZf *1U BE 
FI)1WZCD AT THE MTAILEO M O W  PIUSE. A C N N  L1)IE 

I WORUU DRIVE OpERAnoN 
9LES DtEavUEO BY PlPNC M W E R  SUNL MEET THE 
P a O m S  OATA r(.mUUUC REOUlREUEHlS 

Z U h / Y m P U R G E R W T O M l M Z  
1 I'RfSWE OT REACIQL AT 7.48 UP0 G 2 THE IERM PR IS O E M 0  AS THE DEICTCU PRmURe 

MEASURE0 A 1  VESSEL B O T W  w c u A r n r  ~ ~ O V E  IUE CORE PUTE. 

V O D E B Y l l u r - Y L E S Y X w W  z RDIP EXC~EDEO. RUUWT O ~ C ~ C E  wmn KWCES Q 767 M ~/-il PRESYP~E OULL NOT BE 

AT THE INSERT UYE SO THAT UO M A T E R  THIN A TOTN 
Q 127 L/mil .rU LEAU M W M  NL TI(E DXIVES M U  

n o w .  ~ / m *  210 210 473 473 473 PR - o UP- C. LEUACE FLW AT u m ~ s  @ ~ Y D  @ 
PRESSRE. wo c I I I I ens* I rn 1s E w N  m 527 mum BY NUMBER OF DRIVES. 

molnms : 
I DRIKSscaLY).w; 
z r + ~ u ~  BIYD ON ROO !mOan  OF Y 4  -/s.. 

Y O O E C Y ~ U ~ C D I P L E I E D - ~ S I ~ E F V U P S U C ~ W U N E  

Urn 0 1 1 I ? I J I 4 I L I 6 I ? I 8  

RW. L/mk 1 161 1 2: )6) 127 1 tfi I 0 I SEE UOTES 3&1 

K UllE LOSSES M FCU THE YRU1 UYES DIVY. 
TOTN CC4IW-D LOSSES FOR M HW AUO SUUU W C S  
*R( 1.67 W o  YUUUl AUO 2.11 W o  WYUI. 

I t I , I I I 1 I I 
9. A C N N  FLOW 11l BE DETElMMO OUDNC THE OETNLEO 

D E Y Y  RUSL 

10 mw OF BOTH L M P l  DNLY OM LOOP snmw. 

FIGURE 4.6-9 CONTROL ROD DRIVE SYSTEM PFD (Sheet 1 of 1) 
ABWW DCDmer 2 ~ e v  3 21-13 



OC POWER & 1 2 0 V  AC 0. OC & AC POWER 
01v I V  

CONTAINMENT 

NOTES - 
L ENCLOSED EOWPUENT AN1 COLIPMNTS ARE TYPICAL FOR 

IN OTHER STEAMLWS AM HAVE THE S M  PART NUU8ERS 
UM.ESS OTHERWISE NOTED. 

EXAMPLE: XXXB IS ON L N  -6" 
EXAUPLE: XXXC IS ON LINE "C" 

2. SEE REFERENCE OOCWENT 4 0  FOR THE SUE OF THE M E T  
FLANGE FOR 1°C SAFETY RELEF VNVES ISRVSI. 

4.TMI CLOBE VALVE F707 MAY NOT BE PROVDEO IF A 
SHUTOFF VALVE IS SUPPLED WITH THE LEVEL TRANSUTTER 
LlOO4. F THE SECOND SHUT-OFF VALVE 6 PART OF 
LTOO4. THE DESIGN PRESSURE FOR THIS HSTRUYENT 
LNE IS 0.62 C N L  THE WAY TO L T W 4 .  

5. 1 0  BE CONNECTEO IN TO THE STRNCNl RUN OF @ ~ ~ N " P r : : ~ ~ ~ R ~ ~ & % r ' % G : ' ? F ~ r " ~ ? ~ p " r ~  
WVE AS ACCURATE A PRESSURE YEASUREMEN1 AS 
FEASBLE. -STEAM TURBINE" TAPS 1 0  PARACRAPM YEET ASIC 4.74. PTC 6 I964 

A. FUEL ZONE: THE INSTRUUENIS ARE CALIBRATED FOR SATURATE0 
WATER AH) STEAM CONDITONS AT 0 kPo C IN THE VESSEL AND 
DRYWELL WITH NO P W P  FLOW. 

B. WIDE RANGE: THE 1HSTRWENTS ARE CALIBRATED FOR 7.07 UP0 C 
N TI€ VESSEL. 57.2.C IN THE DRYWELL AND 46.47 kJ/kp 
SUB-COOLINC BELOW THE MloDLE WATER LEVEL NOZZLE. 

C. NARROW RANCE: ISAFEGUARDS AND FEEOWATERI THE INSTRUUENTS 
ARE CALBRATEO FOR SATURATE0 WATER AND STEAM CONMTIONS AT 
7.07 YPo C IN THE VESSEL AND 57.2.C IN TME DRYWELL. 

D. SWTOOWN: T N  NSTRUYENT IS CAL@RATED FOR 40.9% WATER 
AT 0 LIP. W THE VESYL ANO 26.7% N THE ORIWELL. 

23.UNLESS OTHERWISE MICATEO. ALL REFERENCED UPL ARE PREFIXED BY 821- 

24. SEE M A N  STEAM PPlNC DESIGN SPECCICATION lB21-t0011 
FOR TM SPECIAL DESIGN REOUREYENTS m c n  ARE APPLICABLE 
TO THE W N G  BETIEEN THE S T E M  LINE (EOARD AND WTBOARO 
CONTUWENT ISOLATION VALVES. 

25. Y E  FEEOWATER P W C  DESIGN SPECCICAT10N 1821-COW 
FOR THE W C U L  D E W  REWREYENTS WWCH ARE APPIICABLE 
TO TI€ PIP* BETIEEN T N  FEEDWATER LINE W O U I D  AN0 OUTBOARD 
CONTAINMENT SOLATloN VALVES 

26. OPERATION OF 2 OF 2 MANUN SWITUIES IS REOWRED FOR GANGED 
OPERATION OF TIE 8 SRV'S U Y D  FDR THE ADS. 

27. SEE SUPPORTING DOCUYENT I FOR SYSTEM IDENTFICATION 
A1 NTERCOHNECTIONS. 

28. PNEUMATIC SUPPLI FROM REFERENCE OOCUYENT 3 3  

8. VALVE MOT04 OPERATORS AND PLOT SOLENOOS ARE AC 
OPERATED M E S S  OTHERWISE SPECIFKD. 

31 T N  YOIOR-OPERATED VALVES IYOYSI W L  821-F007A&B N TrC CLEAN-UP 
WATER I C W l  SYSTEM N X C l l W  L H S  1 0  THE FEEOWATER L W S  Y I Y  
BE DELETED C T N  RPV FEEOWATER NOZZLE F A T M  USACE 4 S t 0  Wl l ) (OUl  
TMI cuw SYS FEEDWATER LINE SELEC~ION r E a i m c  

t 2 7 0 - 1 - - - - i - - - - 7  INST O N  ll 1 I N S 1  OIV Ill 9 0 .  REACTOR BUILDING 

LB.F.K.PI 1C.G.L.R) 
ELECT OIV It 1 ELECT OIV 111 
MECH OIV B I UECH DIV C 

DC & AC POWER 180. D C  & A C  POWER 
OIV I1 I OIV Ill 

ORIENTATION OF THE NUCLEAR BOILER S Y S T E M  
INSTRUMENTS T O  MEET SEPARATION REOUIREMENTS 

I H C L U D E S  ASSOCIATED INSTRVUENT SUFFIX A N 0  ECCS LOCATION) 

10. LOCATE THE TEE AS C L O Y  AS POSUWE 10 REACTOR VESSEL 

12. LOCATE THE DRAIN LNE 20A-NB-542 AND ASSWATEO 
EWPYENT FOR DETECTING THE LEAKAGE AS CLOSE 
AS PRACTICAL TO THC RPV. 

13. FOR DETAILS. SEE 811-0021 & DO25 

I4  T*LRUAL SLCEVE 15 SIOWN AS OM WSSIBLL Y E l M D  Of 
ACCOUODATNC A 1  EflWEEN ROC/RIR/CW AND FEEDWATER 
STREAMS OTKR METHODS w m  WET APPLICABLE CODE 
REOUQEY(N1S MAY €5. USED. 

S. TRANYTION F R W  25OA TO 3041 PPiNC TO BE DETERMINED 
BY THE PLANT ARRANGEMENT OF THE SRV MSCHARGE L W S .  

Ill. NOT USE0 

N). WHEN ALL FEEOWATER FLOW IS T M O W  A LOW FLOW FEEDWATER 
CONTROL VALVE. ONE FEEOWATER LHE TO THE REACTOR VESSEL IS 
TO BE MT-OFF 10 MINIUIZE THERUAL c y a m c  OF THE FEEDWATER 
NOZZLES ON THE RPV. w l l n  BOTH FEEDWATER LHES OPEN. FLOW 
MAY OSCILLATE BETWEEN THE TWO LINES W E  TO THE PARTIALLY 
W E N  CHECK VALVE. 

20. RWTE THE PlPE T M W C H  THE MrmOLE N BETWEEN T N  
DRIWELL 1 W  THE RPV FLANGE. 

32. THE THERMAL SLEEVE SNOWN MAY BE DELETED F T M  STRESS 
ANALYSIS SIOWS THAT IT IS NOT REOURED. 

34.FOR INTERFACE CWNEC1K)NS SEE THE USIV EDLIPMEN1 REWUEUENTS, 
SPECFICATON SUPPORT M(A~NC YPL FW.Y AND FIX+. 

35. FOR VENT AND DRAM L W S  OPEN TO THE A T U O W R E .  
WWNSTREAY OF THE OUTBOARO W T - O F F  VALVE. THE 
FOLLOWING BOUNOARY CONDITIONS APPLI: 

M A X W  DPERATINC PRESSURE - 0 UP* C 
M U W M  OPERATING TEUPERATURE - 66.C 
DEYCN CLASS AND OA CLASS - 7 6  
SEISUC CLASS - C 

36. PPNC DEYCN SPECIFICAl1ON AS FOLLOWS: 
A. WXWJM OPERATING PRESSURE - SEE SPECCIC BOUNDARIES ON DRAWW 
B. M A X W Y  OPERATING TEMPERATURE - SEE SPECKIC BOUNDARIES ON ORAWWC 
C. MATERIAL - Y E  TABLE 5 
D. PIPING THICKNESS - SEE TABLE 5 
E A W E  CLASS - SEE SPECIFIC BOUNDARES ON DRAWWC 
F W M I T I  CLASS - SEE S P E W S  BOUNDARES ON DRAWlNC 
C SEISMC CLASS - SEE SPECIFIC BOWDARES ON DRAWINC 
U FLUID - SEE TABLE 5 

37. THE RELEF VALVE F708 IS NOT REOWED IF INTEUNN PROTECTION 
IS PROVIDED W T M  11004 TO LWT T N  DIFFERENTIAL PRESSWE 
ACROSS THE K N S W  ELEYENT. 

38. THE C+STRUMENT LINES WALL BE S E I Y  CLASS As FROM 
THE LAST ANCMR P a m  TO TK PRESWRE TRANWITTCRS 
PT028 AND PT301. 

39. PROVIDES HTERFACE BETWEEN SEIYM CATEGORY I 
AND NON-SEISUC CATEGORY RPINC. 

40 T N  Y A X Y W  OPERAIWC lEUPERAlLMC OF IN FCCDWATER 
L M  F R W  THE SEIWIC INTERFACE 1 0  I< UPSlREAU SIDC 
OF T K  YOTOR OPERAltD V A L K  YPL 821-F001 SHALL BC 
MlERMlNED 8 1  IWC DESGHER Cf TWI FEEDWAlCR SYSTEM 

41 W E  WITH A DESIW PRESSURE OF 2.82 MPo C OR GREATER 
SHALL HAVE ITS U M W  WALL TMICKNESS NO LESS THAN THAT 
OF A STANOARO WEIGHT PIPE. TPCKER i n A N  STANDARD WEW? 
PPE OTHER SHALL REWlREMENTS BE USE0 b REOWlEO BY THE DESICN PRESSURE OR 

42. VALVES WITH A DESICN PRESSURE OF 2.82 MPo C OR 
CREAlER % A L L  BC A MlNNUU Cf CLASS 300. OR OF A 
%HER CLASS IF REOUREO B I  T M  OESGN PRESSURE. 

4% THE FLOW CONTROL STATION CONTASS THE EWIPMENT NECESSARY 
FOR LOCAL FLOW INDICATION AND LOCAL FLOW CONTROL. 

REFERENCE 
&RE TO BE 

OOCUUENT UWER THE FOLLOWHG M N l l T l E S  
USED m CONJUNCTION WITH 1% DRAWWC 

1. WATER OUALITI REOWREUENTS 

Z REACTOR PRESSURE VESSEL SYSTEM. ICD 

3. NUNEAR BOILER SYS. P&lD DATA 

(. MXLEAR BMLER SYSTEM. PfD 

5 NUCLEAR BMLER SYSTEM. IS0 

5 NOT USEO 

I NOT USEO 

I q. NOT CONTROL USED ROD DRIVE SYSTEY. P&tO 

lo REACTOR RECRCVLATION SYSTEM. Ph10 

'I FEEDWATER CONTROL SYSTEM @D 

Z FCEDWATER CONTROL SISTEM. IED 

,3 REMOTE S W T W W N  SYSTEM. ED 

i4 REACTOR PROTECTION SYSTEM. E D  

'5 RECIRCULATION FLOW CONTROL SYS. I s 0  

16. RECIRCULATION FLOW CONTROL 5'15. E D  

17 REYDUAL n f l i  REYOVAL SYSTEM. ~ k m  

18 RESIDUAL HEAT REYOVAL SYSTEM. IBD 

'9. wcw PRESSURE CORE FLOODER SYSTEM. eo 
20 LEAK DETECTON AND ISOLATION SYSTEM. IBO 

21 LEAK DETECT10N A H )  ISOLATHIN SYSTEM. IEO 

;!2 REACTOR CORE ISOLATON COOLINC SYSTEM. Pal0  

>3 REACTOR CORE ISOLATON COOLING S r S T E u  IBD 

74.REACTOR WATER CLEANUP $15. P&10 

?5 LloUD WASTE. RAOWASTE SYSTEM. P&lo 

26 LOW CONWCTlVlTY WASTE. RADWASTE SISTEU. Pk10 

27. TURBINE MAIN STEAM SYSTEM. P a m  

ill. CONLXNSATE AN5 FEEDWATER SYSTEM. P&10 

29 TURBmE CONTROL SYSTEM. IBD 

30. TURBWf CONTROL SISTEU. ED 

:I1 STEAM BYPASS & PRESSURE CONTROL SYS. IED 

22 MAIN CONOENSER 

33 1HSTRUYENT AIR SYSTEY. P&10 

h4.lUCH PRESS NITROGEN C I S  SUPPLY SYS. P e l 0  

35. VALVE GLAND LEAKACE TREATYENT. RADWASTE SYS. P&lD 

36. SIYPLINC SYSTEM. Pal0  

37 NOT USEO 

28. NOT USEO 

39. ATMOSPHERIC CONTROL SYSTEM P&O 

a0.MAlN SPECIFICITDN S T E M  P W C  SUPPORT EMllPYENT DRAWWC REOUREUENTS 

MPL NO - 
All-3040 

811-2020 

621-MI0 

621-I020 

821-1030 

------ 

X DENOTES THAT 1.5 COUPMNT 15 PART OF AN 
ASSELBLY WHERE THE ENTRE ASSEUBLY H1S 
ONE UPL NUIBER. 

* *  REFEREHCE INFORMATION 1 0  BE PROVIDED AS: INTERFACE. 
W E S  NOT AFFECT THC D E W  INFORMATON 
SWWN ON Tms ORAWINC OR ITS VERIFICATION. 

SUPPORTING DOCUMENTS MPL NO. - 
1. W E A R  PLANT SYSTEM STRUCTURE A10-3010 
2 P P W  AN0 WSTRUMENT SYYBOLS 110-3030 

3 CROW UASSCICATION AND CONTAINYENT 
ISOLAlION DIACRAY 

All-1030 

4. PROCESS I N S T ~ N T A T I W  REOMEYENT SPEC All-3030 

I 
FIGURE 5.1-3 NUCLEAR BOILER SYSTEM P&ID (Sheet 1 of 11) 

ABWR DCDITier 2 Rev. o 11-74 



14 I 13 I 12 I I 9 I 8 1 6 I 5 4 I 3 I 2 I 11 I 0 7 

F721A F 7 2 U  

V IEW A-A 
FLOW RESTRICTOR AN0 ASSOCIATED EWPYLNT 

MA* STEAM LINE A 
TYRCAL OF MAIN STEAM LINES 8. C & 0 

FOIOC. J. K & P 

TYPlCN FOR NON ADS 
SRVT B.0.E.C.J.U.MP.S.U 
IRELIEF CUNCTWNI. SEE TABLE 4 

-------------- 
FOR OUANTITY OT SAFETY/RTLIEF VALVES 

AN] ASSOCIATED PARTS 
Y E  M T M .  OF STEAM LNE A -------------- -------------- 

SEE NOTE ON STEAM LNE "8" -------------- ---------- 
---------ma--- ------**--- 

Y E  ROTE ON STEAM L M  '8" 

SUf9RESYON PO04 

FIGURE 5.1-3 NUCLEAR BOILER SYSTEM P&ID (Sheet 2 of 111 
ABWR DCDITier 2 Rev. 0 27-75 
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FIGURE 5.1-3 NUCLEAR BOILER SYSTEM P&lD (Sheet 3 of 11) 
ABWR DCD/Tier 2 RWV. o 21- 76 



FIGURE 5.1-3 NUCLEAR BOILER SYSTEM P&iD (Sheet 4 of 11) 

ABWR DCDITier 2 ~ e v .  o 21- 77 
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FIGURE 5.1-3 NUCLEAR BOILER SYSTEM P&lD (Sheet 5 of 11) 
ABWR DCDJTier 2 Rev. 0 21-78 
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I 

( SW 7.1-12 f-----' < S" 7. n-lz f -- -------- -' 
LltCRO PROC B .ItCRO PROC B 

FIGURE 5.1-3 NUCLEAR BOILER SYSTEM P&lD (Sheet 6 of 11) 

ABWR DCDITier 2 2f-79 
Rev. 0 



P R E S S  BLOW 

FIGURE 5.1-3 NUCLEAR BOILER SYSTEM P&ID (Sheet 7 of 11) 

ABWR DCDJTier 2 Rev. o 21-60 



(141  
---------------- 

RPS ! 

(201 4--1 
LDS I I 

< 5 l  --4 

<!el +--A 
RHR SISTEY 0.-- 

--+ 
SYSTEMf 

<23I < - - A  
R C ~ C  SISIEU 

< v I  f----------------.~ 
RPS 

1A8LE IfiEACiOR PRESSURE VESSEL IRPVI UElAL 
TEYPERATURE MSTRUUENTAION 

A 

FIGURE 5.1-3 NUCLEAR BOILER SYSTEM P&lD (Sheet 8 of 11) 

ABWR DCD/lier 2 Rev. o 2r-81 



I PT007A T W  D/ 2 2  of 
PS-2607A-6 THRU D-6 A.E.C.D 

, , I  

I P1007A T W U  D I  2 2  OF 
PS-2607A-5 T W U  D-5 A.B.CB 

1 8 1  

PT007A THRU D/ -- 1 2  OF 
PS-2607A-4 THRU D-4 A.B.C.D 

-- 
PT007A T W U  D/ 2 2  OF 
PS-2607A-3 1W D-3 A.B.C.D 

-- 

PlOO7A THRU D/ - 2 2 O F  -- 
PS-26074-2 THRU D-2 

A.B.CD ---- 
P1007A TYRU O/ 2 2  OF 
P S - ~ 6 0 7 ~ - I  T ~ R U  0-1 A.B.CD 

-- 

COUPUTER MPUTS FOR SRV POSITIOH SEE PERFORMANCE MONITORNG AND CONTROL SYSTEM C91-4010 

MAIN STEAM LUE 

FIG. 3 

SAFETIIRELEF VALVE ORIENTATION 
AND STEAM PIPING LINE SIZES 

TABLE 3 WATER LEVEL TRR FWCTION 

REACTOR WSTRWENT 

i\::$L DESCRtPTlON OF TRIPS PROVIDING 
TRlP SIGNAL 

NOTES 

LEVEL 

T W S  RClC TURBINE 15-16011-1 TnRu D - l  NARROW RANGE 

TRlP HPCF lKlECTtON VALVES LS-26OlA-l THRU 0-1 NARROW RANGE 

CLOSE MAIN TORBlHE STOP VALVES SEE REFERENCE NARROW RANGE 
TRIPS FEEDWATER PUUPS DMUMENT 12 

I I 

NARROW RANGE 

SEE REFERENCE 

, LOW LEVEL ALARM IRRS FLOW DMUMENT 12 
R W  BACK ON TRIP OF FEE0 PUMP1 

NARROW RANGE 

SCRAMS REACTOR LIS-Z6OlA TWRU D NARROW RANGE 

3 CLOSE COWTAIHUENT ISOL 
Lb-26OlA TWU D HARROW RANGE 

VALVES LDS EXCEPT DW 
COMING AND CUW SOL 
VALVES AN0 MSlV'S 

TRlP 4 OF RRS PWPS 
SEE REFERENCE 
DDCWENT 12 

NARROW RANGE 

WlIATES RClC 
LS-2603A-1 
THRU D-1 WIDE RANGE 

I ;gpgfUAINt+&G 6 RRS 

CLOSE CUW ISOL VALVES LS-2603A-2 
THRU 0-2  

WIDE RANGE 

INITIATES HPCF B & C LS-2603E-3 WIDE RANGE 
T W U  n - 3  

/ IS I C L O Y  Dl'l l PW C O O L X  LS-2603E-4 
SYSTEM (SOL VlLVES 

INITSATES ADS 

lNll lAlES RmR/LPri MODE 
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TABLE 6 : PIPE W E R S  FOR TnE YLIN STEAY LINES TABLE w : PIPE NWBERS FOR TS YAM STEAM LM IUSLI INSTRVYENT LINES 

FOWP 25OA-N8-083 2501-NB-084 

WT80AR0 lEST 

OUTBOARO USIV I OOWNSTREAU OF 
TO REWCER REDUCER 

50A-N8-258 1 201-N8-259 

TABLE 7 PIPE NUYBERS FOR THE SAFETY/RELEF VALVE ISRVI MSCWARCE LINES 

USL 
PRESSURE 
lEST 

201-N8-780 

YAM 
STEAY L I E  

YlSUi€ MTERFACE 

lo ~ ~ T ~ : E A u  

7 0 0 ~ - N 8 - 2 6 9  

MAIN 

S:F 
A 

*" 
FOIOA 

ABLE 8 : FIPE WYBERS FOR THE YARJ STEAY 1SOLATIWl VALVE IYSWI PNEWATIC LINES 

RPV TO lnE 
OUTBOARD USIV 

~ W A - N B - O ~ ~  

Y K  FLOW RESTRICTOR MSTRWENT L l M S  

TABLE 9 W E  NUMBERS FOR W E  SIFETY/REL#EF VALVE ISRVI PMUUATIC LRJES 
VACUUY BREAKER L M S  

FIGURE 5.1-3 NUCLEAR BOILER S Y S T E M  P&ID (Sheet 11 21-84 of 11) 
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y l v  
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250A-141-031 250A-N8-032 25OA-N8-033 

CLOS1ffi-vALVE CoN:$obUPy*NEL 

..-N8-172 

INSTRUUENT L M  TO LOS & FDWC 

REDUCER USL TO 

PNEUYATIC L1NES FOR POWER-ACTUATED RELEF 

2MA-N8-133 25OA-N8-134 300A-N8-034 

+.-N8-194 

..-NB-201 

..-NB-210 

..-NB-217 

OPENVIC-FROM 
ACCWULATOR 

*a-N8-171 

uSlv  

F008A 

REOVCER YSL TO REOUCER FLOW CSCK TO EXCESS VALVE 

ADS PNEWATIC L M S  

WNNG-CHECK 
VALVE TO YSlV 

.a-N8-170 

REWCER FLOW CMCU TO EXCESS VALVE 

9 5 ~ - Y B - 7 6 1  1 201-~8-765 

ACCUYULITOR 
ORAtN ~'&'$VI 

OR SR\ INON-AOS SRVI 

..-NB-I95 

..-N8-202 

..-NB-211 

---N8-218 

2%-118-766 1 201-N8-767 

LzFg&, 
ACCUUULATOR 

ACCWVLATOR 
ORASH 

:$"& 
SOY -ADS I- TO 

SOV 'ADS 2" 

CHECK VALVE 

lo yl atS 2" 

..-N8-196 

..-N8-203 

..-~@-212 - - - - -  

..-N8-219 

BRANCH 

A:C%:fA& 

..-NB-~M 

..-N8-519 

..-~8-523 

..-w-526 

..-NB-197 

..-N8-199 

.--NB-204 

..-NB-206 

..-N8-20e 

---N8-213 

.a-NB-215 

..-N8-220 

.+-N8-222 

..-NB-t% 

..-N8-200 

..-~8-205 

..-N8-207 

..-N8-209 

..-~8-214 

..-NB-216 

..-NB-221 

-r-NB-223 

..-N8-517 

..-N8-5l 

..-NB-520 

..-N8-521 

---NB-522 

..-~8-524 

..-N8-523 

..-NB-527 

-.-NB-528 



NOTES 

I. M L  SICIIALS ARZ TRAMYITTEO AS SERIAL DATA TO EACH 1LU 
OR SLU THRWGH EACH SERIAL OUTWT. 

2. FOUR TEUPERATUIE ELEWNTS SHALL BE LOCATED AT APPROXI- 
UATELY EOUAL WTERVALS IN T R  VYLTICAL DIRECTION SO AS 
TO WHTOR AYBIENl TEYPCRATUKS OVER THE FULL R I C H 1  OF 
T R  ORYWCLL 

J TEUPCRATURE DETECTORS WALL BE LOCATED OR SUELDCD SO 
THAT rnC DETECTOR 1s SENSITIVE TO THE A R  TEuPERATURE 
ANO NOT TIE RAO~ATED RAT mou NOT EOUPYENT. 

I L L  HSTRUYNT LUES THAT COLlLCT TO THE REACTOR COOLANT 
PRESSURE I M . * 0 1 R V  1M PElClRAlC 1)lC CONILDNCNT WALL SMALL 
HAVE 6.35 MY RCSlRClWC ORFKES NSDE TW CONTAWLNT. 
SCC SUPPORTWC DOCUENTS 2 k J  FOR ADMTIONIL REWRfUENTS 

5 EACH lNSlRWEN1 LINE TW1OUCH THE CONTAINYEN1 WALL WALL 
HAVE TWO ISOLATION VALVES OUTSOE THE CONTAEUNT LOCATED 
AS CLOSE TO TIE CONTUNYEN1 AS PRACTICAL. 

6 SOLENMD OPERAIED CLOBE VALVES YAY BE ADOPTED 
FOR IrcE A 1  OPERAlEO VALVES 

9 ALL W T S  1 0  CSt/PUCS SHALL BE CONTNWUSLY RECORDED 

W TIE LDS WALL BE M Y M D  ACCMmANEE W l w  1IE SYSTEU DEYCN 
SPECIFICITWII IEJI-.om1 OlWER PRYAR" C 0 " T A W U T  lSOLAllOW 
IPCVI VALVES. W C M  ARE PAR1 OF OTNR STSTEUS. ARE NOT M W N  
w T n s  ICO THOSE VALVES ARE SMOWN 0* LDS/BD - IN~ERLOCK 
BLOCK DIACRAY ICJI-I0301 

I t  FOR REACTOR WATER LEVELS UOHTORHC. SEE 821-O10. 

12. FOR DRYWELL PRESSWE YOHTORUC. Y E  82t-IOIO 

13. FOR MTECTWN OF RGiATION LEAKACE B l O  C W L H C  WATER SUPPLYING 
RECIRC PUUP. M. AND CUW MEAT EXCHANCERS. SCE DII-M4D. 

14 L E l l E R  D E Y C N A T M  FOR FOUR MVlYOWS A P  AS FOLLOWS: 

A. E. 4. N - 01VISaN I 
B. C. F. C. K. L. P R - - M n Y W  DIVISION 2 J 

0. n. u, s - DIVISION 4 

IS. F NEAT TRACHC OF SALPLE LIN€ IS WCCESSARY TO PREVENT CONDENSATION. 
1Mf UAIIYW ALLOWlbLC S A W L E  TEUPCRATUIC IS LYITED BY 1IH PHOTO 
Y U I I P L T R  TUBES W T I E  UOI(I1ORUC CUAWLS.  

((I. BALL V A L M  YAY BE AWPTCD FOR TWS CATE VALVE 

17. DlU. TLU. SLU. OLU ARE PART OF SATE17 SYSTEU LOWC AND CONIROL. 
I K E  RCFCRENCE WCUYCNT $21. 

A. DTU. SWWN ON S R E T S  3 L 4 PROCESS SENSOR MPUTS FOR USlV 
ISOLATION TRP Lff iL. 

B Dlu. SNOww ON S N E T S  5 k 6 PROCESS SENSOR 
r P U T S  FOR ECCS ISOLATION T W  LOGIC 

C. OTU. SWWN ON SHEETS 7 L 10 PROCESS SENSOR 
HPUTS FOR AUXILIARY ESF S R A T W N  TRB LOClC 

D TLU. AN0 OLU. SNOWN ON M E T  3 A M  M E T  4 PROCESS 
2-OUT-oi-4 CMNOOENCE L O C r  FOR USlv CLOSURE TRP. 

E YUI SHOWN ON SHEETS 5 .: I PROCESS I-OUT-OF-4 
COWCQENCL LOWC FOR ECCS ISOLATION. 

F SLU. WOWN ON WEETS 7 k O PROCESS 2-OUT-Of 4 
cowcmcwt LOUC FOR AUXLIARY ESF BOLATKXI. 

((I RW.. W X .  EMS A M  NEYS ARC PAR1 OF T*E UULltPLEXlNC 
SYSTEU lH23t 

19. ALL INSTRUYENT LINES ARE 10A-SS ISTANLESS STEEL) 
S M D U L E  40. SAUPLUC LWCS ARC 32A-SS SCMEOVLE 4 0  

I. REACTOl CORL SOLATOH CWLHC SYSTEU P k O  

2 W L E A R  BOILER SYSTEU P L D  

J REACTOR WATER CLCAHR SYSIEU P a 0  

4 SAUPLWC SYSTCU PklO 

S PROCESS RAMATION YOHTMIWC SYSlEU #ED 

6 RADWASTE SYSTEU P L D  

7 NSTRWENT A 0  SYSTEY P L O  

8 CSSCNTUL lM.TFl.EXWC SYSTCU 180 

9 LEAK DETECTION k ISOLATION SYSTEU IED 

10 REACTOR PROIECTION SYSTEM TO 

11 STANDBY L W  CONTROL SYSTEU IED 

12. SAFETY SYSTEU L L o c r  COHTROL 0 s  

I J  PERFORMANEE UWITORINC L CONTROL SYSIEU CO 

$4 NEUTRCU WMTORWC S r S I E u  110 

15. SUPPRESSION POOL CLEAN-w SYSTEU P a m  

16. REACTOR BULMHG WATER CLEAN-W SYSTEU P k O  

17. I V A C  NORMAL COOLWC WATER STSTEY PLlD 

la. STANDBY GAS TREAlUENI SYSTCU PkIO 

t9. ATWSPRRIC CONTROL SYSTCU P L D  

20. FLAUUABUITY CONTROL SYSTEU Pal0  

21. R A I B C .  VENTnATmc k A 1  C W l I ( M H G  P k D  

1. PRWC A m  HSTRWENI DUW)AU SYUlOLS 

2 PROCESS WSTRUYENTATNY( 

3 CROW CLASSFICATWN L CONTAWNT KOLATION OIAC 

(I SERIAL YUllPLEXED OATA 

i? YUTlPLC IHSTRWCNT 
I I ELECTRICAL WRlNG SERIAL DATA 

ABBREVIATIONS: 

OLU - OUTPUT LOGIC UOT 
TLU - TRIP LOWC W I T  
O l u  - DICITAL TRIP WDULE 
RUU - REWTE ULllPLEXlNC UNIT 
Y U  - SAFETY SYSTEU LOCK. W T  
EMS - ESSENTIAL YVCTIPLEXINC SYSICU 
HEUS - NON-CSSENTIAL YUTIPLEXNC SYSTEM 

UPL NO. - 
Ell-IOW 

821-mm 

C J I - I 0 0  

POI-IOM 

D l # - 0 4 0  

117-IO10 

PS2-IOU3 

w23-I030 

EJI-1030 

C71-IO*O 

C41-IOJO 

AJ1-5260 

C91-1010 

C51-WIO 

G 5 t - 4 0  

P2l-lOIO 

P24-IOIO 

7 2 2 - w m  

131-ION 

149-IOO 

u41-Om 

UPL NO. - 
Am-3030 

All-3030 

A11-Io30 
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I I 

NEWS 

RUU 

c 
I I t t 
I , I 

DRIWELL TEYPLRAlURE 
NOTE 2 

C W  ARCA 
TCIPLRAIUIL  

F R W  
1EOOOA.CLJ 

1 ; : L  -------------- 
; I l l  
I I I t  
I I I I------------------- =--< O t s  < 
I I I  

RCK ARCA ------------------ ---m--4. - 6  < YCNAL TEYPERATuRE FROM lE005A 

I L------------------------ 
R/O YSL r U m t L  ARZA 

=--4 s" 3 < TEYPERATWC SIGNAL 
I FRW T ~ O P O A  

AMBIENT TEMPERATURE RECORDING 

. . 
I I I I 

I t  
I I I I 

I I I I 

! RCIC AREA ! ! !  C W  RECEN W X  I I , I , . 

USL TWL AIA I cw UQ( RECEN n x  I I 

I - - - - - - .  I 

I WtOUIYUl M A *  

--------I I----. 
C U I  VALVE R O W  M E M L N I  U E I C  

DIFFERENTIAL TEMPERATURE RECORDING 

I 
ngure 5.2-8 LEAK DE?ECTfON AND ISOLATlON SYSTEM 1ED (Sheet 2 of 10) 
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821-F009A-0 821-F008A-0 

OU1BOARD USIV'S MBOARD YSIV'S 

821-PO12 r f  1 

o u r e o A n n  
M Y  DRAIN 

LlNE VALVE 

USL ISOLA1K)N AN0 011.1 
LINL LOAO DRIVERS 

USL LINE ISOLA~ION LOAO DRIVERS AND DRARI 

DlV 1 DIV 2 

I I I I 
I I I I I I I 

I I I 
I 

f-----------l I 

7 
DN 2 D N J  av, 

---------me--- -------------- 
WACTOR BLD(: "Am S E M I  LI€ PR 1 W L  T M  AREA UAN STEW L H  T W L  

1TWIL  Q 9 F W  LAO4 WYON IIE02U&CD r 0  fEOZ9lg.CDl 

Hoz 

WFCR 10 S M E r  r F a 7  YY +UGH 
FLOW M P U l S  FOR LOCAlDU. 

REFER TO SnEET 10 F a 7  S w l r C ~  
CONlROLS AW TOR BYPASS AW 
H T E R L M I  SIGNALS. 

LEAK D E T E C T W  AN0 ISOLATKXI FOR MAN STEAM L N  IlMCATYYY A m  DRAIN LINE VALVES 

SEE W T E S  3 k 9 

K 

- 

J 

- 

I 

- 

n 

- 

G 

- 

F 
4 

- 

E 

- 

0 

- 

C 

- 

8 

- 

A 

14 I 13 1 I 9 I 8 1 7 I 6 1 5 I b I 3 I 2 I 12 I 11 I X) 

Figure 5.2-8 LEAK DETECTION AND ISOLAVON SYSTEM IED (Sheet 3 of 10) 

ABWR DCD/Tier 2 Rev. o 21-87 



(USL - MGM FLOW I R P  SIGNALS1 

/ 
h -. 

PART Of U Y V  EOUPUENT 
lSfE Y I T  3 FOI( REUAHOER Of PROCESSING P A I U I  

I , -- --- -------------- J 

REACTOR PRESSURE 
INSTRUYERI LNCS 

FLOW NOZZLE 
W I R U I C N T  LNES 

>m 2 J - -  

u 5 L  8 - YSL C 

,+-<- I 

MAIN STEAM LINE FLOW INSTRUMENTATION 
FOR MSIV ISOLATION 



0%. ISOLATED 0". ISOLATED 

f LEVEL I LEVEL 

SEE NOTES J & 9 

DlVISlOM I INPUT SIGNALS OlvlSlO~ J WPVI S~CWALS 

I LEAK DETECTION AND ISOLATION FOR RHR SHUTDOWN COOLING VALVES 

I I 
Figure 5.2-8 LEAK DETECTION AND ISOLATlON SYSTEM IED (Sheet 5 of 10) 

ABWR DCDITier 2 Rev. 0 21-89 



f - - - - +-z:i0q 
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A o l  [ < 
TUlBlNE 
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I 

;mv2;  
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I I I 

, I 

DtV I I 
t 8 I 

I D r u  MV 3 ! I I 01" M v 4  I ! DTu 
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I 1 
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DIV I R W  OIV 2 M V  3 R W  17 

t t t t t f t t 
O W  

I 
I I 

I 
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I I 
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I I 1 I I I I 
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I 
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TOR l l s E H 1  , I I 
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I 

RECOROW: 

A 

RCC EOUPUEMT AREA TEMP 

------------- 
NOTES 8 & 7 

RCK 
STEAM 
C M  r L o w  
MV 1 

LEAK DETECTION AND ISOLATION FOR RClC ISOLATION 
Y E  NOTES 1 k 9 

NOTE REFER TO MET m FOR s w l r c n  
C W l W L S  A m  BYPASS S I W L S .  

I 
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FOR AYBICNT 
TCUPERATURC 

R E c w o m c  

CUW OUTBOARO 0 
G~~~~ ISOLATED 

START YWL 

:EU:EHNOlx - I usL REICTOR REACTOR 

cum VALVE - 
R O W  

A 
\ / 

h 
\ / \ 

,. , A 
\ 

DIV1SIOM I INPUT SIGNALS O ~ V ~ S ~ O N  J t w u r  SIGNALS MVIYOW 4 INPUT SIGNALS 
OlVlSlOW I INPUT S1CNALS 

SEE SEE 
FIG I FIG I 

Dtv 1 R w  OIV 2 RYU 

1 I t I 1 I I I I 
I I I , I , 

SUCTION RETURN BLOWOOWN SUCTtOII RETURN B L O I W W N  
FLOW FLOW FLOW FLOW FLOW FLOW 

DIVISION 1 DIVISION 2 

CUW DIFFERENTIAL FLOW 

I I SCC SEE 
FIG 1 FIG 1 

SUCTION RETURN 
FLOW 

BLOWDOWN 
FLOW FLOW 

DIVISION 3 

SUCTKm RETURU 
FLOW 

B L O m O r n  
FLOW rLOW 

DIVISION 4 

CUW DIFFERENTIAL FLOW - 
LEAK DETECTION & ISOLATION FOR REACTOR WATER CLEAN-UP SYSTEM 

SEE NOTES 3 & 9 

MOTE. ICER C(X(TMKS TO Y C E ~  A*D OVPASS D FOR YCUILS SWITCH 

I 
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F R W  TLU TO USIV 
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I I 
TLU DIV 1 I OLU DIV 1 I I TLU DIV 2 OLU DIV 2 

I I I I I 1 I k 1  1 
I I 

I I I m I < I 
I I I I S60IB I I I I I 

I I I I 
RX DOME PRESS I I I I 

1 I I 
I I I 

BYPASS PERWSYVE. I 
I I I I 

I I I 

I I I 
REACTOR MODE & I I I 

CHANNEL SENSORS I 
I I I I 

I I I 
BYPASS IDIV 11 
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I I I I 
I I I I 

Rx W U E  PRESS 
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RCK 
CONTROL SW ,,I 
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CWANNEL SENSOR sw IN 

,18ypis- s[i 

p&r 

LEAK DETECTION SYSTEM SWITCHES AND OTHER INTERFACING SIGNALS 

r-h W1TM)RAWAL -)-f--3-- ;-;-; $""I LlHE VALVES 
wlTlAT10N .--- 1 S W A T W  

M V  l 121 
8 I t  , I ,  

M V  1 121 1 0  

INPUTS - 
DTY DIVISIONS 

8 8 
LCW n c w  
DW 00AW LD(E 

RAD MG11 
DIV I ONLY 

REACTOR 
WATER 
LEVEL 
S L I  

REACTOR WATER 
LEVEL 
SL2 

REACIOR WATlR 
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NOTES: 

1. ALL VALVES SHOWN IN THIER NORUAL PLANT 
OPERATING POSITION AND ARE IN THE SAUE 
POSITION FOR ALL OPERATING UOOES 

RECIRCULATION MOTOR 
PURGE SUBSYSTEM 

INFLATABLE 
SHAFT SEAL 

OPTIONAL PERUAHEN1 HOUSING 
W/ TEUPORARY INTERNALS n PEDESTAL 

RECIRCULATION MOTOR COOLING SUBSYSTEM 
REPEATED FOR PUMPS C.D.G.J.K 

NODE "62' REACTOR NORUAL OPERATION -- 1 9 P W P S  OPERATINC I 
DATA SHOWN FOR TMf PUUP W T  OF SERVICE 
CORE FLOW - 100% 
P W P  SPEED - 0.0% OF RATED SEE NOTE 5 

U W f  5' REACTOR HOT SIANOBY -- 1 10 P W P S  OPERATHG 1 
ALL W U P S  ARE AT S A W  SPEED 
CORE fLOW - 32.2% 
P W P  SPEED - 47.12 rod/* SEE NOTE 5 

U O M  "0'' REACTOR COLD SIARTUP -- I l0 P W S  OPERATHC I 
ALL PUUPS ARE A r  SAW SPEED 
CORE FLOW - 52.2% 
P W P  SPEED - 47.12 rod/. SEE NOTE 5 

P O S l T K M O I  1 1 2 )  3 1 4  1 5 1 6 1  7 1 8 
/1.0 .8/1 . 

FLOW 1 2 2 5 0  I 2 2 5 0  1 2 I 2 I 2 I 2 I$:& 4&~l ld rES 0*& 

PRESS 
Y)o A 
AVAYA L 

REACTOR BWLDING COOLING 

NOTE 10 

UODE "At" REACTOR NORUAL OPERATION I 10 W Y P S  OPERATING 1 
ALL PUUPS ARE AT SAUE SPEEO 
CORE FLOW - 111% -- RATEO DESIGN 
PUUP SPEED r 100% OF RATE0 INOTE 61 SEE NOTE 5 

7 
/1.0 &:& 4 2 1  

3 0 / 7 0  

j NPsH t6 I I I 1 I 

I 

6.70 1 + 6 i:m 

5 

2 
3 5  

8 
. /lo. 2;s 4:ll 

4 0 / 6 0  

POSITION 0 

TEUP I*CI 

UODf "A2" REACTOR NORUAL OP 

TEUP I-Cl 1 2 7 9  1 2 7 9  

PRESS 2 5 4  
LPo A f 7t&!4io 
AVAYA LE 
NPSH (mil 12) I 

6 

$ 
3 

3 6  

6.89 1 6.86 

4 

3 5  

1 

2295 

2 8 2  

' '.Og8 1 I 5  3 0  

MOD€ "81' REACTOR NORUAL OPERATION 1 9 PUUPS OPERATING I 
ONE PUUP OUT OF SERVICE 
CORE FLOW .I 100% -- IRUNNINC PUMP DATA1 
PUMP SPEED L 100% OF RATED INOTE 6) SEC NOTE 5 - .  

5 5  

7.65 

TEMP l*Cl 

PRESS 
, W o  A 
AVAUABL 
NPSH E ~ m l  

2 

2295 

2 8 2  

P O S I T I O N O I  1 1  2 1 3  1 4  1 5  1 6  1 7 1 8 
3 0  3 0  0.78/1.02 7.8/10 2 1 8291 ( 8291 1 1 ( Yo. Uox (KITES 4&ll!NOTES 4& 

3 9  

7.63 

2 7 8  1 2 7 8  

7 2 5  .49  
- 7 d k  
ls4 1 

2. THE PURGE FLOW iRUPl 7 FLOWS IN TO 
THE REACTOR AT 2. 

3. THE RECIRCULATION UOTOR INFLATABLE 
SHAFT SEAL SUBSYSTEM IS USEO ONLY 
DURING SHUTDOWN. 

4. XX/YY UEANS UIN/UAX CONDITIONS. 

TEMP I'CI 2 7 0  1 2 7 8  5 5  3 9  3 5  I 
PRESS 
W D  A 
AVAUABLE 
NpSH tmt  134 1 I 

5. VALUES GIVEN FOR POSlTlON 1-7 ARE FOR 
EACH ONE OF THE PUUPS OPERATING IN 
THE OEFINEO UODE CONDITION I 9  OR 10 
PUUPS OPERArINCI. 

3 5  1 
UOX - O'Og8 

I 

4 9  

7.59 

6. PUUP RATED SPEEO ASSUUEO AT 157.08 rod/* 
7. THIS VALUE tS UAXIUUU REVERSE FLOW. 

8. 1OW V A L M S  1NCLUOE 5 PERCENT UARCIN. 

3 0 / 7 0  

9. POSITION "9" CREATED EXCLUSIVELY FOR 
DEFINING DESIGN PRESSURE/ TEUPEIATURE 
CONDlTlONS I NOT PROCESS CONOITIONS I. 

3 0 / 7 0  

3 8  

7,57 

4 0 / 6 0  

15.30 

l0.RCW lP211 FOR RIP'S C.O.C.J.K. IS SlUILAR 
TO RIP'S A.8.E.F.H 

11. POSITIONS 7 & 8 fLOW IS L i l c r / m i n  FOR 
ALL UODES. 

4 0 / 6 0  

15.30 

REFERENCE OOCUYENTS UNDER Tnf FOLLOWING  ENTITIES 
ARE TO BE USEO IN C0NJUNCTK)N WITH THIS DRAWING. 

3 5  1 
& P - 0.098 

U o r  

I 

UPL NO. - 
1. CONTROL ROO DRIVE SYS. PFO Cl2-1020 

2. REAC BUILDING COOLING WATER P21-1020 
SYSTEM. PFD 

3. REAC RECIRC SYS P a m  831-1010 

4. PIPING AN0 INSTRUUENT SYUBOLS OIAGRAU A10-3030 

30 /7D 

I I 
FIGURE 5.4-5 REACTOR RECIRCULATION S Y S T E M  PFD 
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NOTES: 
\ ,o - 

SSOA-RCIC-03%-S SEE NOTE 10 350A-RCIC-038-5 

KEYLOCK 

20A-ROC-053-S 

VACUUM PUUP 
DISCHARGE 

TEST 

ZOOA-RCIC-001-W 

I 

Hpc$!; u p e  G 
FMlO 

200A-RCIC-004-W 

SUPPRESSION POOL I i STORAGE TANK i 
> 

TEST 

> 
P 

HPCF 

1. INSIRUUENT LINE VALVES AN0 CONTAWUENT 
IS01 ATION OF USTRUUENT LINES MUST COYPLY 
WIT11 SEE All-3030. INSTRUUENT PIPING STANDARDS. 

2. ALL EOUPMENT AN0 INSTRUUUnS ARE PREFIXEO 
BY SYSTEU NUUBER ES1 UNLESS OTHERWISE NOTED. 

J. FOR INTERLOCKING REOUIREUENTS AND AUTO 
V N V E  ACTUATION. SEE E51-4010. 

4. THE GOVERNOR VALVE STEU LEAKOFF TO THE BAROUETRIC 
COWENSER. TRlP A W  THROTTLE VALVE STEM LEAKOFF TO 
~ ~ R ~ ~ : ~ ~ T ~ E ~ ~ ~ ~ t N ~ N ~ H " , ~ ~ O B ~ ; ~ $ S ~ O ~ g E ~ ~ E ~  AN0 

YtUlYllY WMIIDrYFYT , . . . 
5. FOR VALVE STEM LEAKOFF DETAIL. SEE REF DOC 4. 

(I. FOR VALVE AN0 PIPING ARRANGEUENT REWREUENTS. 
SEE €51-4010. 

7. REMOTE RESET CAPABLE AFTER ALL TRlP SIGNALS EXCEPT 
MECHANICAL OVERSPEEO TRIP. 

I. FOR ELBOW TAP INSTALLATION. SEE REF DOC 4. 

9. ALL VENT. DRAIN. AN0 TEST CONNECTIONS ARE 2 0 A  
UNLESS OTHERWISE NOTED. 

10. CONTNNUENT ISOLATIOH V N V E S  SHALL BE LOCATEO 
AS CLOSE TO THE CONTAINUENT AS PRACTICAL 

11. ALL INSTRUUENTATION TO BE POWERED FROM OC BATTERIES. 
AC NSTRUMENTATION REOUREUENTS W Y  BE SAWFIEO BY 
A OC TO AC INVERTER FROM THE OC BATTERY. 

12. FLUBllNG CONNECTIONS AND TEMPORARY STRAINER SCREENS SHALL 
BE PROVIDED ON THE SUCTMN SIDE OF ALL PUUPS IN ACCORDANCE 
WlTH W C W E N T  A70-4010. 

13. CLASSIFICATION 4 0  IS THE W I Y U U  REOWEUENT. A HIGHER 
CLASS IS ACCEPTABLE. 

14. VALVES COO3 AN0 FOOl  SHALL BE LOCATED BELOW THE UlNlMUU WATER 
LEVELS OF BOTH THE SUPPRESSION POOL AN0 THE CONDENSATE STORAGE 
TAN< AND AS CLOSE AS PRACTICAL TO THE OUTLET OF FLOW ELEUENT. 

15. THE UETHOO OF UWNTHC LOCAL INSTRUMENTS IS TO BE DETERMINED 
BY THE APING DESIGNER. 

18 FOR AODITIONAL CONTROL ROOU LIGHTS. SYSTEMS ALARMS AN0 REMOTE 
UANUAL SWITCHES. SEE REF DOC 1. 

17. PROVISIONS FOR CONTAINUENT ISOLATION SHALL BE IN ACCORDANCE 
WlTH THE CURRENT LCENSINO REOUIREUENTS. 

20. COFLING AN0 SEALING WATER DESIGN IF ANY FOR THE CONOENSATE 
AND VAWUU PUUPS TO 8E PROVDED BY THE EOUIPUENT VENDOR. 

21. PlPMG OESICN SPECIFICATION ARE AS FOLLOWS: 
A. MAXIUUU OPERATING PRESSURE - SEE SPECIFIC BOUNObRY SYUBOL 
B. UAXlUUU OPERATHC TEMPERATURE - SEE SPECIFIC BOUNDARY SYUBOL 
C. MATERIAL - CARBON STEEL 
0. PIPING SCHEDULE - INTERFACE 
E. UESIGN CLASS - SEE SPECIFIC BOUNDARY SYMBOL 
F. QA CLASS - SEE SPECIFIC BOUNDARY SYUBDL 
G. SElSUlC CLASS - A. 
H. r L u m  - w FOR WATER, s FOR STEAM 

22. SPOOL CONNECTION FROM P l l  (REF DOC 15) FOR RCIC 
PRE-OPERATIONAL TESWO. 

23. AIR SUPPLY SHOWN IN REFERENCE DOCUMENT M. 

24. TWO ROOT VALVES CAN BE PROVIDED AT SUPPLIER3 OPTION 
ON HIGH RADIATION AN0 LOW PRESSURE LINES. 

25. PIPE WlTH A DESIGN PRESSURE OF 2.82 MPa OR GREATER 
SHALL HAVE ITS MWNUU WALL THICKNESS NO LESS THAN THAT 
OF A STANOARO WEIGHT PIPE. THICKER THAN STANOARO WEIGHT 
PIPE SHALL BE USE0 P REOURED BY THE OESICN PRESSURE OR 
OTHER REOUIREUENTS. 

28. VALVES WITH A DESIGN PRESSURE OF 2.82 UPo OR 

~k%iE"Cl^sLkYEo^uEFD"I OTFHEC%%NJ"P%EXBu"REA 

27. VALVE FOO4 SHALL BE LOCATEO AS CLOSE AS PRACTICAL TO 
THE STEAU TUNNEL WALL. 

28. THE INBOARD STEAU SUPPLY CONTAlhUENT ISOLATION 
VAL'IE FO35 UANUAL CONTROL AH0 VALVE POSITON STATUS 
INOI.:ATK)N IIN AOOITION TO BEING UULTIPLEXEDI. SHALL BE 
HAROWIRED TO THE MAIN CONTRM ROOU. 

REFERENCE DOCUMENTS UNDER THE FOLLOWING IDENTITIES 
SHALL BE USED IN CONJUNCTION WlTH THIS DRAWING: 

UPL NO. - 
1. RCIC SYSTEU 1BO 
2. NUCLEAR BOILER SYSTEU PkIO 
3. RHR SYSTEU P&lO 
4. LEAK OETECTION & ISOLATION SYS IED 
5. CUW SYSTEU PklO 
8. UAYEUP WATER CONOENSATE SYS Palo  
7. MUCTIPLEXING SYSTEU 100 
8. HIGH PRESSURE CORE FLOODER SYS PLlO 
8. ATUOSPHERIC CONTROL SYS Pk lD 
10. INSTRUMENT AIR SYSTEM P a l 0  
11. VALVE GLAND LEAKAGE TREATMENT RAOWASTE SYS 
12. SUPPRESSION POOL TEMP UONlTORlNC 
13. LEAK OETECTION AND ISOLATION SYS I80 
14. MAW CONDENSER 
15. HEATING STEAM AN0 CONOENSATE WATER RETURN SYS 
18. MCH CONOUCTIVITY WASTE RAOWASTE SYSTEU 
17. LOX CONDUCTIVITY WASTE RADWASTE SYSTEU 
18. PIP!NG & INSTRUMENTATION DIAGRAM SYMBOLS 

MPL NO. €51- 
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MAIN STEAM 

REACTOR 

LINE "E" - 
-- 

DRAIN DURING 

6:i%B3pgkB$:0"H 
' 

ISEE NOTE 81 

UAHRDC t 
WNEHSER 

LEVEL 

NOTES: 

L ATMOSPHERIC PRESSURE OF 0.10 UP0 A WAS USEO IN 
CALCULATIONS. 

2 IN WATER 1000 FLOWS k p / h  ARE SHOWN IN m3 h. STEAM FLOWS 

3. THE UNRECO%REO FLOW ORIFICE PRESSURE OROP OF 0.31 UP. 
IPER ORIFICE) IS A FIXED LOSS BETWEEN POSITIONS 

Q.-@ 
4. THE LUBE OIL COOLER PRESSURE OROP OF 0.03 UP0 15 

A FIX LOSS BETWEEN POSITIONS t3 AN0 W 0 0 
5. THE CONTROLLING MODES FOR LINE SIZWG AND 

ARRANGEMENT ARE: 

SUCTION FROU CONDENSATE STORACE MOOE A & 0 

SUCTION FROU SUPPRESSION POOL MODE C & O 

PUMP MSCHARGE MODE C & D 

STEAM SUPPLY MODE A L a 
TURBINE EXHAUST UODE A L C 

TEST LINE MODE E 

COOLING SISTEY UODE A 

6 SYSTEU OPERATION IS POSSIBLE WITH INTERMEDIATE 
PRESSWIES IN THE REACTOR VESSEL AND THE 
SUPPRESSION POOL. HOWEVER. THESE CONOITIDNS 
DO NOT CONTROL PIPE OR VALVE SlZWO OR 
SPECIFICATION. AN0 NO DATA IS SHOWN. 

7. PUMP UlHlUUM FLOW REOUIREUENT UAY OCCUR OWN% 
ANY OPERATING UODE. FLOW REOUIREMENT IS 20.4 m /h 
UlNlMUU WITH TURBINE/PUUP AT UAXlUUU SPEED 
I1.E. UODE Al. 

6 DURING SYSTEM STANDBY EOUWUENT IS NOT OPERATING. 
INTERMITTENT FLOW OCCURS THROUGH THE STEAM SUPPLY 
LlNE DRNN TKAP SYSTEU AT 6.87 MPo A AND 201.C 

8. THIS TABLE 6 FOR REFERENCE OHLY. SEE RClC P&lO 
(REF DOC 41 FOR REOUIREO VALUES. 

11 STEAM ARE BASE0 FLOWS UPON FOR A TEST PUMP MODE TOH AT OF POSITION 750  m. 0 ( @ @ Am@ 

l!A DURING RClC SYSTEM OPERATION A FLOW OF 0.06 m J h  
OCCURS THRClKiH THE TURBINE EXWUST LINE ORAN 
POT SYSTEU AT 0.18 UPS A AND 116.C. 

U SEE REF O W  1 FOR PEAK PRESSURE. 

REFERENCE OOCULIENTS UNDER THE FOLLOWING IDENTRIES 
SHALL BE USEO I CONJUNCTION WlTH THIS DRAWID: 

YPL NO. - 
1. NUCLEAR BOlLEll SYSTEU PFO 821-1020 
2. RESIDUAL HEAT REMOVAL SYSTEU PFO Ell-1020 
3. HIGH PRESSURE CORE FLOWER SYS PFO E22-1020 
4. RClC SYSTEM Pal0 E51-1010 
5. PIPING AND INSTRUMENTATION AlO-3030 

DIAGRAM SYUBClLS 
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n o w g k l  - 182 IM I81 
- - IB - I4 5 3  5 3  6 6 6 0 0 3  - 003% 6 - 0 0 

PRESS UP. A - . . I t 8  090 014 QIJ 188 . . 011 0 5 1  . as1 . o o ?  . - - -------- 
IEYP C - W W W 60 W W 8 1 SlT IOJ ~ ( , ~ n n n ~ . . -  

u ~ l f i n  
TCYP C 

- 77/tO 77/!0 77/40 77/tO 77/10 77/10 *=/I6 1 M h 6  l l I / l 6  kl!/T6 77/10 77/40 77/tO 111/16 77/36 77/16 77/16 77/10 - - 

E S T  YWCSUCTIOW F R W  SUPPRESPW PWL. REACTOR 
AT HIM PRESSURE. SUPPRESYW POW AT LOW PRESWRE 

P O S I I O W ~  I 1 J 4 5 6 7 B 9 H I .  I 12 IJ II 15 N 17 B 19 10 n 

ROW $$E2 
- 182 I M  - - - la - I I 1*1 6 6 6 003 - OW5 6 - Is2 lB 

PRESS UP. A - - 010 0 1 4  014 7 7  . . 011 052 + 011 . 007 - . . r r ------ ----- 
ICYP C - I5 35 - 35 35 35 2 0  SAT SAT I01 J5 35 15 110 *9 49 

uoxfin 
TEUP C 

- 77/10 77/tO - 77/80 77/10 77/!0 185/l6 185/l6 I l t / l 6  l l t / l 6  77/10 77/10 77/10 I l t / t6  77/16 77/16 77/16 77/*0 72/10 77/10 
- --- 

(YE NOTE 91 

PC541101 0 1 1A-2A 1 2-28 I 3 - U  I U-te I 6-7 ] 8A-9 1 1 b t I  1 11-111 1 3-12 1 11-13 1 &>I( 1 15 I I7 I 18-ZC I J-19 1 19-1% 1 Is*-11 I 3-20 1 10-11 

PtMREss "0- ,- I N/A I * / I  1 1165 I N O I E I J I  */A I I015 I H/A 1 */A I I165 1 W/* I */& I "/A I */A 1 M I *  I 1181 1 1165 1 R I A  1 1111 1 *I& -. " " I I I I I I Y I ' I . 1  I I I 

M Y V (  YPo G l 8 l  18 1171 862 OJI 8 6 1  8 6 1  O M  I177 18 18 076 031 1.17 I171 1111 a11 1177 (LJI 

--- -. 
UTYLn TEYP 'C Y12 77 JOl Y)1 101 77 77 77 111 M M 77 77 !W 77 IW 

ESTI~*~EDLINEI m 1 MO I tx I 11 I zw 1 IW 1 JM I JI I x I yl I x I 15 1 40 I I I yl I *I I x I ~m I t m  SZE mmA 

. THE PRESSURE AT THIS POSITION DEPEHDS ON PIPING 
ARRANGEMENT AND MAY BE VARIED WlHlN THE 
F h L O W N C  LIMITS. 

l&J+~JA~~ 7NAtA FROM CONDENSATE 

Q MINIMUM NPSH - 7.5 rn 
(1 METER ABOM PUMP FLOOR) 

@ ~ ~ o " , , , " ~ ~ ~ ~ o : ~ T ~ L d p ~ A M I C  HEAD 

186 rn FOR MODES 8 k D 

@ 
MAXIMUM PRESSURE D R W  BETWLEN POSTION 

@ AND @ P 0 I 1  MPa (SEE NOTE 5) 

MAXIMUM PRESSURE ALLOW0 FOR RATED 

@ SYSTEM PERFORMANCE = 0.18 MPo A 

@ @ UAXIMUM PRESSURE ALLOW0 = 0 8 6  MPa A 01% 

@ PRESSURE IS 0.034 MPa LESS THAN POSITION I 3  0 
SUFFICIENT VACUUM TO PREMNT TURBINE 

@ SHAFT-OUT-LEAKAGE TO BE SPECIFIED ON 
TURBINE VENDOR ORAWNGS 

Q 
MAXIMUM PRESSURE AVAILABLE = o 21 MPa A 

@ 
MAXIMUM PRESSURE AVAILABLE - 0 45 UP. A 

@ SUFFICIENT PRESSURE TO RETURN TO 
SUPPRESSION POOL 

@ @ ZYFWR';"S"SloLRpEJZYRE TO RETWN TO 

TABLE 1 VALE POYTlMl WU1T 

I I I , I l l I I  

Y W E A  0 C 0 0 0 0 0 C ! C  C 

U W E B I ~ l ~ l o l o l o l o l o l ~ ~ ~ l ~  
U W E C  0 0 C 0 0 0 0 

C , C  C 
7- 

U W E D  0 0 C 0 0 0 0 C ' C  C 

M W E E C O C O O O O C T T  

PEAK PRESSURE- IS THE MAXIMUM PRESSURE ANTICIPATED 
DURING A TRANSIENT PER100 WTH ALL 
OF THE CONTRIBUTING ELEMENTS AT A 
MAXIMUM. IT WWLD BE EXPECTED TO 
OCCUR LESS THAN 1% OF SYSTEM 
OPERATING TIME. 



HDTES: 

t PIPNC wcu POHI VENTS AND LOW F-WT wms ARC T o  
BE AWED AS HCESSARY. 

2. NSTRWENT L N  MSlGH UO VALVHG P U L L  BE H 
ACCORDANCE WlTN N S T R W H T  ppWC SPECFKATION. 
Alt-3030 

3. V N V E  F 0 2 8  6 REOURED F THERE K POTENTUL FOR 
OVERPRESSURE. 

4. FOR AOOITI0NN CONTROL ROOM LIGHTS. SYSTEM MUM 
AH) REWTE YMN SWITCHS. SEE THE R(R eo ra-wur. 

5. PRO- FOR C M n U P l E N T  ISOLATION W N L  0f W 
ACCORDANCE w s m  cmncnr LICEN~~IC REDUREYENTS. 

6. VALVE F W 2  WALL BE LOCATED AT AH ELEVATION LOWER 
THAN T M  S U P P R E S W  PDOL YKMN WATER LEVEL. 

7. RNP COO1 COOL* WATER. S REOURED. 6 S P E W E D  
u P21-w10. 

3. ALL PRIYARY CONTAHYeNT SOLATI)I( VALVES SHALL BE LOCATED 
AS CLOSE AS P O S S U E  TO THE C W T A N K N T  PEHETRATKW. 

9. N L  MOTOR OPERATED V A L M S  ARE AC OPERATED M E S S  
O T M R W N  NOTED. 

w. EOVRIENT H U~SYSTEYS A, B A m  c WNL HAVE TM =FIX 
LETTER A. B AND C RESPECTIMLY AFTER THE EOUWENT INWER. 

n. FLUSUNG c o ~ c n o ~ s  A m  TEUPORARY STRANR SCREENS 
01 THE SUCTION SE€ ff N L  PUWS W U L  BE PROVIDED. 

12. DRYWLL PIPUG RUNS U U L L  BE UORIZONTAL OR V E R T K N  
UPWARDS FROM T H  ORYWELL WALL TO T H  W H T  OF 
ATTAC~YENT w n n  THE REACTOR VESYL. 

U. TMS HlCH P O W  VENT SHALL BE LOCATED AT T I E  W S T  
P W T  IN TWE PIPNG W l S D f  T I E  DRYWELL BETWEEN V N V E S  
F017 A W  F O I .  

W. SIBSYSTEM "A- R E T W  TO RPV T W G H  FEEDWATER L W  *A". 

n. M~WRCE LNS FOR COOLW WATER TO BE ROUTED WSTREAU 
OF SERVICE WATER R A M A I l O l  YOHTORS. 

I. VALVE COW SHALL BE AS CLOSE AS POSSBtE TO THE 
C M ( N C T I M  TO T N  MAN L W .  

17. OEYGN L M  SIZE WILL BE FWLIZED AT THE DETALEO DEYCN 
PHASE. ACTUN L M  SIZES DETERYYED BY T M  ( E C  D E W R  
SHALL S E T  TI€ PROCESS DATA HYDRAIXC REWR?EIENTS. 

I. C K C K  V N V E  FW681CI W L L  BE LOCATED AS C L O Y  AS 
PRAClCAL TO T M  REACTOR MSSEL NOZZLE. 

m VALYTS FOIIA. role AND r o c r  ARE u r L r c r r a c u  
 VISIONS 2. 3 IUD I RESECTIMLY. TM MMAL 
CON~ROL SIIICNS rw YNMS FOIU. FOIW AW FOIC 
ARC H E L t C I R C N  DlYNONS 1. 2 AND 3 RESPfCINELY. 

2 0 . P m C  DESICN SPECFCATKINS ARE AS FOLLOWS: 
A. U A X W U  OPERATING PRESSURE - SEE SPECSIC BOUIDARY SYYBOL 
B. U A X a L I l  OPERATING TEMPERATURE - Y E  SW,CFK W A R Y  SYMBOL 
C. UATERiAL - CARBON STEEL 
0. PPHC SCHEDUE - WTERfACE 
E. D E Y W  CLASS - SEE SPECFC BOUNDARY SYWOL 
f. OC CLASS - Y E  SPECSC B O U O U I Y  SYY(#X 
C. Y S Y C  CLASS - R H I  - A. 

2 1  AIR W P P I Y  IS F R W  N S T W N l  A R  SYSTEM. S l R F l  DOC IS. 
WIRDCEN WPPLY 6 FROM MCN PRESYRE HTROCEN CAS 
H s R Y  SYSTEU. S M R .  DOC 1. 

24. DRAM A m  VENT PPtHC DEYGN C W T I O N S  ARE: 

UAXRLY OPERATING PRESSVRE - SIUE AS MAN L M  UPSTREAM 
Of VALVE I A T W S R f R K  PRESSURE 
F R W  LAST VALVE TO F U M L I .  

U A X t U Y  OPERATUC TEMPERATURE - %YE AS U A U  L N  
UPSTREAM OF VALVE 
IMT FROU LAST 
VALVE TO FUHELL 

25. U n W E  PWE NUYBERS ARE ASSIGNED Y M I E W U L L Y  FOR EACH RHI 
LOOP. RANGES or HUYBERS ARE NLOCATED FOR EACH LOOP .ue 
TYPE OF PPE AS FOLLOWS: 

DRAM A M  VENT PPHC MO-529 530-559 560-589 

N S T W N T  - 1 7-729 1 7.W-759 1 7-789 

LOOPA L W B  

26. THE VALVE TYPE FOR F M 3  AND FD44 WLL BE DECKED 
H THE FNAL DEUCW. 

LOOPC 

27. TI€ RECORM(C FUNCTION IS ACCWPLISMD T H I O W  
YCROPROCESSOR C H A W L  OUTPUT TO PRINTER. 

28. TWO ROOT V N V E S  CAN BE PROVIDED A 1  TM€ SUPRtERS 
OPTION ON mcn n A u A r a w / L o r  msunr. DUAH AND 
YEN1 L M S .  

PROCESS UPmC 001-lo0 

2 9  BYPASS V N V E S  FO38AB.C Y U L L  BE UTLIZEO FOR HARYWC 
W IH R H I  PRNC SYSTLY IH FLOW WHL BE FRO* THE 
REACTOR SO€. T M Y  V N V E S  ARE ALSO USED DURHC OPTRUDLITY 
r c s r w c  OT r E s r A m E  CMU VALVE fm 

30. W E  WITH A DEYCN PRESSURE Of 2.82 UPS OR CRCATER 
WALL nra ns uumm WNL TWCKNESS NO LESS THAN THAT 
OF A STANOARD WEEHT PBE. IWCKER THAN S T W A R D  lEIGHT 
PPE SHALL BE U Y D  F REOURED BY THC DESIGN PRLSSURE OR 
OTHER REOUREYENTS. 

* I - 2 W  

31. V N M S  WITH A D E W  PRESSURE OF 2.82 UP* OR 
GREATER P U L L  BE A -W OF CLASS 300. OR OF A 
W M R  CLASS F R E O M 0  BY T H  DESIGN PRESSURE. 

2 0 1 - m  

T M  T H E E  RETURN L N S  WWCNC FLOW H T O  T H  SUPPRESYOH 
POOL IS/PJ SMALL MVE AN EXIT DEYW inrr PROUOTES S/P 
ORCWATION AND UlXltS FOR EFFECENT COWING. CWW€RATlo l lz  
WALL HCLLIDE: (n m E c r m G  TIE FLOW HMnzonrALLy rnrn 1% 
THREE L N S  WORXUC TOGETHER TO A W C M  CIRCUATION IIROIHD 

~ 7 g D ' ~ $ S ~ ~ ~ F " : ~ ~ T ~ R ~ ~ s M 2 ~ ~ ~ ~ ~ ; f  
TO T H  GREATEST EXTENT PRACTCN. WITH THE RETlRN L M S  LOCATED 
M A R  TI€ S/P TOP AND T H  WCTION STRAB(ERS H I I R  T H  S/P BDTTOY 

34. VALVE TO HAVE MANUN HAND WHEL OPERABLE AT LOW DELTA 
PRESSURE FOR POTENTUL H E 0  DulW FRE WATER ADOITION MOOE. 
INOTE V N V E S  FOOK. F017C. A M  FOIC1. 

35. VALVE F W 5 A  W N L  BE LOCATED AS CLOSE AS PRICTICAL 
TO TI€ STEAM T M L  WALL. 

UIPPLEYENTAL WCUUENTS UHDER T M  FOLLOWW DEHTRES ARC 
TO BE U Y D  U COKUKTION WlTH THS DRAWW. 

1 RESIDUAL HEAT REWVAL SYSTEM PfD 

2. RESIDUAL M A T  REWVAL SYSTEM WO 

3. s A m m  SYSTEM PLQ 

4. WGH PRESWRE N T R O Q H  CAS SUPPLY SYSTEM PLID 

5 REACTOR WATER CLEANUP SYSTEM P L D  

6. r u c k  PDOL COOLING AND CLEAW SYSTEM PMD 

7 VALVE CLAW LEAKACE TREATYENT. RADWASTE SYSTZM P L D  

8.  MAG-UP WATER SYSTEM ICONDENSATEL P L D  

9. REWTE SWTDOWN SYSTEM E O  

X). HWI PRESSURE CORE FLWDER P L D  

n. REACTOR CORE KOLATI~N COOLUC SYSTEM P&m 

12. MICAEAR BOILER SYSTEU P L D  

IS. WM C o w c T w t r r  WASTE. RADWASTE SYSTEM PMD 

14. REACTOR E U L ~  c m m c  WATER SYSTEM P a m  

15. NSTR~~ENT AR SYSTEM P & m  

4. FLAYYABLITY CONTROL SYSTEM P W  

17. M L E A R  BOILER SYSTEM IED 

U) SAIPLHO SYSTEM PLID IINCLMES PASS) 

R. FRf. PROTECTION SYSTEM P L D  

20.LOW CMIWCTIWTY WASTE. RADWASTE SYSTEM PLlD 

2 t  REACTOR ICD 

SIRPORTK: DOCUYENTS 

1. PPHC A W  N S T W N T  SYMBOLS 

22.STRAWR TYPE AS SIPPLED WITH RNP WO2. 

23. FLANGE COmECTION U Y D  FOR OCCASYOWL SUP(*(ESUOII 
POOC wAna4c. 

m ND. En-urn 

FIGURE 5.4-10 RESIDUAL HEAT REMOVAL SYSTEM PhlD (Sheet 1 of 7 )  
ABWR DCD/Tier 2 RfV 0 21- 103 



SYSTEM P&lD (Sheet 2 of 7) 
21- 104 
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FIGURE 5.4-10 RESIDUAL HEAT REMOVAL SYSTEM P&lD (Sheet 3 of 7 )  
ABWR DCDITier 2 Rev. o 21- t05 



I FIGURE 5.4-10 RESIDUAL HEAT REMOVAL SYSTEM P&lD (Sheet 4 of 7 )  
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FIGURE 5.4-10 RESIDUAL HEAT REMOVAL SYSTEM P&lD (Sheet 5 of  7 )  
ABWR DCDITier 2 Rev. 0 21- 107 
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FIGURE 5.4-10 RESIDUAL HEAT REMOVAL SYSTEM P&lD (Sheet 6 of 7 )  
ABWR DCD/Tier 2 Rev. o 2 I- 108 
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" 0 4 0  

t SWWW 1 5  TYPICAL F W  ON€ Y B S I S T C Y  If SUQSTSICYS ARE YO1 
S 7 Y l U l C A L L V  U(RIIC;CD. VALVES f0. EACN U s S T S l L Y  SMALL 8( 
S U B u I T E D  

2. PPWC BE~WCCU ~ 0 ~ 1 s  n l n  E w l r  D A I A  m r v S  

2;:: Zl~~CP:~~::~~D%%&~'&T~!~~Z&TS~~ 
OR LOUVUEMT n- tDUAUlC D A T A  

3. UIM: 8 1  (S T IC LYTIMC YODE F 0 .  *EAT LOAD I C A l  CAPACITY 
BASED OW r -3:O5+ rJ/.C... 

--*I.- HOICATES Y A X W  IX I  LIO YI.LUY IT1  VILMS 
FOR T I E  YoOC % W E D  

5 DASICD L W S  . I D S I T E  FLOW DOCS MOT PASS 1Y)OUGH TMESC POIUTS 

6 1TPlC.C YLLUES f 0 R  Y A L Y U U  S W P R t S Y O Y  P o o l  TCLPERAlVeC s n o w *  
~WIL 1 E 4 R 1 1 U E  DEPCUDS ON W ~ U L  P o o l  WATER TCYPtRI IU( IE  
hm PWI WATER rMUIC. 

7 I* *PS. AYUL.~LE m YOOEs r uo C- !  r l  r ~ t r l ~ t K c  L C K A I ~ W  
I Y I f R  l 8 O V t  '4 W L P  YOCUlI*: I1004 W S l  EWAL W [XCCED 2 4 a 1 ( m  
~SSIYYC SATIPITIW ICYPERIIMS of n o - c  rm e2.c a r s p t c r ~ r r t r  :zs Y";'$F::"i "&:&Z2~:3Ezk~w%' :2"%r6,'*Zr"cD 
L C C A r O *  Am '.C C t N T L R r c  of TIC RyP SUCIO*  NOZZLE 

B IAB.E 9 ~UWCITCS v u v r  POY~OYS WRWC VAROVS MOMS or OPLRATON 

9 1- T A R E  IS f w  %TERENCE M Y .  SLL P 1 0 .  F W  4 0 U P C D  VALUES 

n MAT r x c w r v c c a  ucrr CSYOVAL AW w a r r  BAYD UPOW 954 m 3 1 h  
7UIC s m c  f l o w  

12 S W  - 105 Y T C R S  R E W R E O  Y i W W  AND 2 2 0  Y T L R S  Y A I l W Y  

13 Y A I W Y  l W E  (OC FLOW R A l E  IS 1130 WWTM IS Y I I W  
P U P  R V W I  FLOW 

u * C A I  EXCHWCCR -CAT REYOVIL MWW f w  FULL f l o w  A ( O  Y l l l Y W  
TLWPLRATURC OCTERENCE 

tb a r ~  TWO srss~srrus rat w o u u r ~ o  r i  rm ssrrcr or s w r o o w *  

a locr l las ~9 20 21 rw 2 2  53.34 M w  T M  FLOW S R l l  
OW LOOPS (I AHD C W M W  T W  W L l . Z L L  SPRAY F W T I O Y  15 
YAIUILLT YTI,.TID 

17 MI OIC S u l r S T E u  IS RcOUl(nD TOR TmS YODl w OPERATION 
CIT*EI SUBSlS lEY (I OR SUBSVSILY C 

I 1ICY 1EYPCRI lU"L  VALUES MAVE BEEN C I L C U I I C O  VHMW * O Y I A l  
C W t l D Y S .  I t  WlTM AN U l l U A I E  M A 1  5..: ICLP(%ATURE Of X ' C  

~ ~ ~ ~ ~ l ; ; ~ " , ~ ~ T ~ , ~ ~ ~ " , ~ w M ~ O W m C  O(MT1lIES ARE TO 

Y l  

I. R E W A L  IC11 WUOVAL SYSTEM P k 0  111-OIO 

2 YUCLEAR BOILC? S'rSTCY P f D  821-1020 

3 r U L  POOL COUDlC k C L C A W  $ 1 5  P r D  C l l - ( o Z o  

I wc11 PRESWRC C 0 4  ~LOQOCR S r S  P fO F 2 1 - ? 0 2 0  

5 RLICIM( BUCDuZ COQMC WAlER SYSILY P f D  P21- to20  

A 

FIGURE 5.4-11 RESIDUAL HEAT REMOVAL SYSTEM PFD (Sheet 1 of 21 
ABWR DCD/Tier 2 21- 110 

Rev. 0 
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NOTES: 

1. MOTOR OPERATED ISOUTIDN VALVES ARE CLOSE0 BY 
THE FOLLOWING. 
11) STAWBY LWUIO CONTROL SYSTEU START SIGNAL. 

(BI REACTOR VESSEL WATER LEVEL LOW SIGNAL 

ICI MW FLOW DIFFERENTIAL SIGNAL FROU INLET 
FLOW TO OUTLET FLOW. 

(01 LEAKAGE IN CUW EOUPUENT ROOU 
OR C W  M A T  EXCHANGER ROOU. 

2. INDICATE CONNECTIONS OF CHEMICAL WASHING 
OR DECONTAUINATION. 

3. FC (OR FOI INDICATES AIR OPERATEO VALVES FA& 
CLOSE IOR OPEN) OU LOSS OF AIR PRESSURE TO 
VALVE OPERATOR OR LOSS W ELECTRIC POWER 
TO TbZ SOLENOID VALVES. 

4. UNLESS OTMRWlSE NOTED. UOTOR OPERAREO VALVES 
USE AC POWER. 

5. THIS P W  TWE IS CANNED MOTOR PUW. 

I). THlS VALVE IS SET INTO VERTICAL RISER. 

7. THESE MATERIALS SHALL BE DESlCNm CONSISTENT 
WITH THE PWP SucnoN  LINE. 

0. THlS VALVE IS DESIGNED WlTH SPECIAL SEAL PROVISION. 

M. TH1S LINE IS DISMANTLED AFTER PREPARATION TEST. 

11. THE UM OF BYPASS VALVE OF R-HXIFOQI 
SHALL BE DIRECTED TO UPSTREAM. 

12. ALL AIR OPERATED VALVES HAVE OPEN/CLOSED 
VALVE POSITION WICATION LIGHTS LOCATED 
IN VICINITY Of VALVE CONTROL SWTCK 

13. TEOOL INCLUDES TT FUNCTION. 

14. NO VALVES AN0 INSTRUUENTS TO BE LOCATED 
IW THE SHIELDED COUPARTWENT CONTAINING THE 
FLTER DEUINERALIZER. 

1% DESIGN CONOITIONS ARE FOLLOWING. 
11) FLUID : WATER 
(81 RAOIOACTIVE CONCENTRATION : 2 IUCI/CC 
ICI  SCHEWLE : INTERFACE 

16. FLTER DEUINERAULER VALVE CONTROL SWITCHES 
VALVE POSITION WiDICATION LIGHTS AND ALARMS 
W W L O  BE INSTALLED IN LOCAL CONTROL PANEL 

17. A COYYON TROUBLE ALARM FROU LOCAL ANNUNCIATOR 
SHALL ALARM IN THE YAM CONTRM ROOM. 

18. wo INDICATES AIR OPERATED VALVES F A n  AS IS ON LOSS 
OF AIR AND FAL  CLOSED ON LOSS OF ELECTRIC POWER 

19. VESSEL HEAD DRAINLINE TEE CONNECTION TO THE W W  
SUCTION LINE SHALL BE INSTALLED AT AN ELEVATION 
OF AT LEAST 4110 mm ABOVE THE CENTERLINE OF THE 
VARIABLE LEG NOZZLE OF THE RPV WIOE RANGE WATER 
LEVEL INSTRUMENT IOR AT LEAST 359  mm ABOVE THE 
TOP OF ACTIVE FUEL). 

20. UAXYUU THROAT OIAUETER OF FLOW RESTRICTOR 
FE-FOOl SHALL BE 135 m 

22. VALVES WlTH A DESIGN PRESSURE OF 2.112 UP. C OR 

~~%~~E&;;"SF%%CE"D'"8"YU~HE"Fo~:C'HsP3R"E2su"R"EPF A 

23.THE INBOARD CONTAINMENT ISOLATION VALVE F002 
MANUAL CONTROL AND VALVE POSITION STATUS 
WMCATION IIN ADOITION TO BEING UULTPLEXCOI. 
SHALL BE HARDWIRED TO THE MAIN CONTROL ROOU. 

REFERENCE DOCUMENTS 

I. REACTOR WATER CLEANUP SYS PFO 
2. NUCLEAR BOILER SYSTEU P&lO 
3. RAOIOACTNE WASTE iLIOUI0. SOLOI. 

RADWASTE SYS Pk10 

4. LCW. RAOWASTE SYSTEM P&lD 
5. REACTOR WATER CLEANUP SYS 180 
I. RESIDUAL HEAT REMOVAL SYS P&lD 
7. SERVICE AIR SYS P&IO (REAC BLDGI 
0. PIPING k INSTRUMENT SYMBOLS BAGRAU 
9. REAC ELDC CLNG WATER SYS PhlD 
M UUWC SYS P&lO (REAC BLOC1 
1L SAUPLINC SYSTEU PklD 
12. CONTROL ROD ORlVE SYS P&ID 
13. VALVE GLAND LEAKAGE TREATUENT. 

RAOWASTE SYS P&lD 

U R  NO. 

CJl-1020 
821-1010 
K17-1010 

K17-1010 
C11-1030 
Ell-1010 
PSI-I010 
A10-3030 
P21-1010 
P13-1010 
POI-IOIO 
C12-1010 
117-1010 

E31-1010 
041-1010 
C31-1030 
153-1010 

MPL NO. G31-1010 

FIGURE 5.4-12 REACTOR WATER CLEANUP SYSTEM P&lD (Sheet 1 of 4) 
ABWR DCD/lier 2 Rev. 0 21-112 



i 20A-CUW-706-CS 

NOTE 13 

) w l A - 0  > 200A-CUW-7-CS 

FROM WON-RECEN 
HEAT EXCHANGER 

5OA-CUW-IP-CS 

NOTE 2 LCW 

FIGURE 5.4-12 REACTOR WATER CLEANUP SYSTEM P&ID (Sheet 2 of 4) 
ABWR DCDfTier 2 Rev. o 27-IN 



I 
FROM CUW PUMPS 



I 
FIGURE 5.4-12 REACTOR WATER CLEANUP SYSTEM P&ID (Sheet 4 of 41 
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MODE A NORMAL OPERATION IREACTOR PRESS 7 17 MPo A1 

-- 

MODE B START-UP OPERATION IREACTOR PRESS 1 0 8  MPo A1 NOTE 5 

\ I 1 2  3 1 .  5 6 7 8 ) :  9): W *I): 12): 13 $4): 15): 16 17 ts 19 20 21 22 23 24 2 5 1 2 6  27 28 29): 30): 3 1 '  

FLOW 1-3 h) 15. 77 77 - 116 - . , I27 41 I - 4 - 1.0 1.0 - 
PWSS IWPO A1 110 I O I  

TI* IT> 179 102 102 y: - Ye. I _ - 
54 y: 156 I56 t56 I56 y; - "0. "0. \/ 

I 5. 35 
- 

Yo. ILLOWIBLE 
PRESS LOSS I-) 

AP-3 NOTE 6 10~-220 A P-36 NOTE 6 D P-3 
1 r 1 4 - &- 1 

MODE C HOT STANDBY OPERATION (MAIN CONDENSER AVAILABLE) (REACTOR PRESS 7 17 UPo A1 

1 1  2 3 5 6 7 8) :  9 :  W 11): 12): IJ 14): 25: 16 17 I9 20 21 22 2J  2. 25 26 27 28 29): 30): J t  

FLOW tms h l  NOTE 8 207 - - 207 M I  81 77 I54 77 77 - - - 154 I34 186 I - - - - - - - I40  t.0 - 
PWSS IMP0 A I  7 31 7 2 7  7 20 7 28 7 21 7 4  8 3 6  - - - 8 3 5  7 9 8  791  - - - - - - - 
TFW 1.C) 278 . I - 278 I =  I* - - *  - - y; I 

34 
YO. YO. - 
54 5. 2'6 2,s - - - - - - - YO. J5 

Yo. ALLOWABLE 
PRESS LOSS 1-1 

AP-3 NOTE 6 ID*-I20 A P- MOTE 6 b P-3 
C 56 -l 

MODE D: HOT STANDBY OPERATION [MAIN CONDENSER ISOLATION) [REACTOR PRESS 7 61 MPo A) 

1 )  2 J 4 5 6 7 8; 9;  10 I I J a): a): r 17 a 19 20 21 22 23 24 25 2s 27 2s 29): 30): 31 

FLOW 1-3 n~ NOTt 8 _ 209 - . 209 162 81 77 I54 77 77 - - - 154 04 187 - - 0 7  - - - - - - - 1.0 1.0 - 
- 

PWSS luPo 11 7 72 - - -  - - - - - - - - - -  
TEW 1-Cl 292 - I 1 2 9 2  (19 119 - - - Y(I. We. y; 54 

- 
51  5. "O 

- 2.0 - - - - - - no. 1 / - - 
J5 )\ 

Yo. ALLOWA~LE 
FUESS LOSS Iml 1 NOTE 6 TOM-120 A P- uOTC 6 A P -J  

-7 36 T 

TABLE 1 VALVE OPENINGICLOSINC CONDITION 

I F W 2  I F W J  I FOll I FOi5 I TO* I Fa22 1 r 01J  I F024 I r201 11205 

MODE E REFUELING IREClRCULATlNGf IREACTOR PRESS. ATMOSPHERIC PRESS1 C O O O O C C C C C C  

0 l o l o l o l o l c l c l c l c l c l c  
L I I , I 

E O O C O C C C C O O  

r 0 0 C C C 0 0 0 0 0  

t O O C C O C C C O O  

o o p r w c  c CLOSNC T IWOTTLEO 

MODE F. AFTER REFUELING IREACTOR PRESS. ATMOSPHERIC PRESS) NOTE 5 

1 I 1 2  1 3  1 4  / 5 1 6  I 7 I 8 t I  9 t l  I 0  ( ( t i /  12;1 IJ I 1 4 ) : I  1 5 t I  16 1 I7 I ts 1 1 9  1 2 0  1 2 1  1 2 2  1 2 3  / 24 1 2 5  1 2 6  I 2 7  1 2 8  1 2 9 ) : l  J O ~ I  J1 

i I I I I I  

m s s  t w o  A1 STP I l l ! !  I !  ! . . . ,  
l T C W I . C I  I'!?*L ! ! ! ! ! ! ! ! ! ! ! ! 4 Y Q . I - I - I - I - I - I - I ? ~ ~ I I O ? ? ~ I - l - I  

I J J I  I I I I I I I I I I I I I = ~ I  I I I I I 1 x 1  I I I I I X I ~ I  I 
Yo. ALLOWABLE 
PRESS LOSS 1-1 

NOTE 6 IW-120 

I 

A 

ABWR DCD/Tier 2 
FIGURE 5.4-13 REACTOR WATER CLEANUP SYSTEM PFD (Sheet  2 of  2 )  
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MODE G RPV SPRAY IREACTOR PRESS 1 0 3  U P 0  A) NOTE 7 

I I 2 J 4 5 6 7 8 ):I 9): 10 11 12; (3 I.): 15): 16 11 4 19 20 21 

FLOW 1-3 h) - 172 7;; 7;; 76 132 76 1 7 6  152 76 76 - 132 - 
172 

PRESS (UP* A1 IXXXX - xxxx 
TEYI 1.C) 183 - 183 ,vvw YO. YO. 

\ 49 49 ( 4 9 5  
- - 9.8 - 

mx 4lLOXABLE 
PWSS LOSS I d  

AP-3 NOTE 6 Ton-120 A P-36 NOTE 6 D P-J - I C - T - - 

22 

- 

- 

24 

- 

- 

2J 

- 

- 

15 

- 
- - - - - - - -  

- 

26 

- 

- 

27 

- 

- 

28 29; 30): J I  

- 1.0 140 7;; 
I 0 3  

- -0. \Jv 
35 /'.,A 



t a M W S  IHE PAR7 m U R C  INC FLUD DOCS NO1 FLOW 

C&S &Ml;~gs~:.NCCDLD FOR 1 W  DLYUlAlCD 

3 WOE A IS INC B l S E  OtSlCN C O N D I I W  Of M A 1  
CxCnllrCCI) IR~C~NLRATIYE nil1 CxCMAffiCR ANi 
UOY-RCCEURAIIVE HEAT CXC~AUCCRI 

4 W((ul: A S~ARTUP W R A l W  F / D  YAY 8C B V P A S Y D  
WHEN r / D  IS WI  O( Y R V E t  

5 11 SHALL WOE BE IJ OPCN UO A W  YODC 1 W N  F la TnC VAL* FLU@ 1F022. IS lRANSFPRP0 1021. TO241 7 0  

IN LOW C O l l W C I l v 1 1 ~  COLLEClOR T A M  

6 la l O l A L  POCSYRE LOSS Of RCCPNCRAIIVC * A l e  

i~~&?i~td:"$::E~,"riE1A3EP wMii 021 Ypa A"- 
7 ALL or TM SISICY FLOW IS SPRAYPD rnou RPV SPRAY 

HEADCR A1 1M RPV SPRAY M O M  

6 MU) THE 101- M A W  FLOW LBU: IS RATE 132 5x102 FROM RNR bp/R UO F R W  RPV B 0 1 7 W  

I I 

FIGURE 5.4-13 REACTOR WATER CLEANUP SYSTEM PFD (Sheet 1 of 2) 
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NOTES: 

1. ALL EQUIPMENT IS PREFIXED B Y  SYSTEM MPL NO. G31 
UNLESS OTHERWISE NOTED. 

2. ALL EQUIPMENT IS NON IE EXCEPT PRIMARY CONTAINMENT 
ISOLATION VALVES AND CUW INJECTION VALVE. 

3. CUW CONTAINMENT ISOLATION VALVE F 0 0 2  MANUAL CONTROL 
AND STATUS LIGHTS (IN ADDITION TO BEING MULTIPLEXED) 
SHALL BE HARDWIRED TO THE MAIN CONTROL ROOM. SUPPLEMENTAL DOCUMENT UNDER THE FOLLOWING IDENTITIES 

SHALL BE USED IN CONJUNCTION WITH THIS DRAWING: 
REFERENCE 

DESIGNATOR 

1. CUW SYSTEM P&ID 

2. CUW SYSTEM PFD 

3. LEAK DETECTION AND ISOLATION SYSTEM IBD 

4. FEEDWATER CONTROL SYSTEM IBD 

SUPPORTING DOCUMENTS: 

1. 23A5791  - INTERLOCK BLOCK DIAGRAM (IBD) STANDARDS 

TABLE OF CONTENTS 
1 

TITLE 

1 COVER SHEET, TABLE OF CONTENTS 

2 CUW PUMP C001A 

3 CUW OUTBOARD CONTAINMENT ISOLATION VALVE MO-F003 

3 CUW INBOARD CONTAINMENT ISOLATION VALVE MO-F002 

4 CUW VESSEL HEAD SPRAY CONTAINMENT ISOL VALVE MO-F017 
- 

4 CUW VESSEL HEAD SPRAY VALVE MO-F016 

5 CUW INJECTION VALVE MO-F015 

5 CUW BLOWDOWN LINE ORIFICE BYPASS VALVE MO-F024 

6 CUW F / D  UNIT-A ISOLATION VALVE AO-F202A 

7 CUW F / D  UNIT-A ISOLATION VALVE AO-F201A 

7 CUW PUMP PURGE LINE STOP VALVE AO-F030A 

8 CUW F / D  BYPASS VALVE MO-FO11 

9 CUW SUCTION LINE SHUTOFF VALVE MO-F026 

9 COW BLOWDOWN FLOW CONTROL VALVE AO-F022 

10 CUW DUMP VALVE MO-F023 

10 CUW DUMP VALVE MO-F025 

11 MISCELLANEOUS ALARMS 

MPL NO. G31-1030 

- - -- I NOTES AND REFERENCE DOCUMENTS I 
1 I 

FIGURE 5.4-14 REACTOR WATER CLEANUP SYSTEM I80 (Sheet 1 of 11) 
ABWR DCDlTier 2 Rev. 0 21- 117.1 



MCR CUW PUMP MCR 
CUW PUMP COOlA COOlA 

START - (WO) RUN 

CS AUTO 
8 

STOP 4 1 - STOP @ 
MOMENTARY CONTACT 
SPRING RETURN TO 

~ W L  

T= l  s 
"AUTO" POSITION 

iWO)---- 

ISOLATION VALVE a 

F 0 0 2  F-OPEN 1 L C 

CUW CONTAINMENT 
ISOLATION VALVE 

F 0 0 3  F-OPEN 

UW PUMP COOlA < MggRi$~L SETPOINT) - 
TPU 

CUW PUMP COOlA 
BEARING WORN OUT 

+ 
-@' T = l s  

n 
T = 1 0 s  

ANN 

CUW PUMP COOIA A * 
RUNNING 

- 
TPU 

a 
v * 

T = l s  
COOlA DISCHARGE 

SETPOINT 

l* 

ANN 

CUW PUMP C O O l A  

( T Y P I C A L  FOR C 0 0 2 B )  



MCR DIV 1 DIV 1 
CUW OUTBOARD CNTMT MO-F003 

ISOL VALVE F003 T 
F-OPEN (WO) 

1 I 
CUW OUTBOARD CNTMT 

CS AUTO F-OPEN ISOL VALVE MO-F003 
F-CLOSE OPEN 

MOMENTARY CONTACT 
SPRING RETURN TO 
"AUTO" POSITION CLOSE E 

DIV 1 

LEAK DETECTION 
ISOLATION SIGNAL 

REF DOC 3 

MCR 

@ 
0 

CUW OUTBOARD CONTAINMENT ISOLATION VALVE MO-F003 

MCR DIV 2 - 
CUW INBOARD CNTMT 

ISOL VALVE F002 
F-OPEN (WO) 

C s  AUTO 
F-CLOSE 

DIV 2 
MO-F002 

.(NO) i__, T . .. - 

1 F-OPEN 

OPEN I 
MCR 

8 

CUW INBOARD CONTAINMENT ISOLATION VALVE MO-F002 

I 
I MOMENTARY CONTACT 1 SPRING "URN TO I 

"AUTO" POSITION CLOSE 0 I 

- - 
I 

I FIGURE 5.4-14 REACTOR WATER CLEANUP SYSTEM IBD (Sheet 3 of 111 

I 
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CONTROL SWITCH 

OBSERVATIONAL MEASURES 

TL  

(WO) I 

REF DOC 3 

NOTE 3 _ _ _ _ _ _ - _ _ ~ _ _ - _  - - - - -  

LOCATION USE SPECIFICATION 

* 

ANNUNCIATOR 
LOCATION NO. 

OTHERS 

INDICATOR 



MCR 
CUW VESSEL HEAD 
SPRAY VALVE F016 

F-OPEN 
CS NORMAL - 

F-CLOSE 1 
F-OPEN) 

OPEN 
MOMENTARY CONTACT 
SPRING RETURN TO 
"NORMAL" POSITION I ( F-CLOSE ) I- CLOSE O - 

CUW VESSEL HEAD SPRAY VALVE MO-F016 



MCR 
CUW BLOWDOWN LlNE 

ORIFICE BYP VLV MO-F024 

OPEN 
CS STOP 

CLOSE 1 
MOMENTARY CONTACT 
SPRING RETURN 
TO "STOP" 

F-OPEN 

MO-F024  
T 

IWO) 
I 

CUW BLOWDOWN 
LINE ORIFICE BYP MCR 

VLV MO-F024 

-.- OPEN 0 
CLOSE / @ 

CUW BLOWDOWN LlNE ORIFICE BYP4SS VALVE MO-F024 

FIGURE 5.4-l4 REACTOR WATER CLEANUP SYSTEM BD (Sheet 5 of 11) 

ABWR DCD/Tier 2 Rev. o 21-??Z5 



A O - F 2 0 2 A  
F C 

CUW F/D UNIT A 
MCR ISOL V L V  AO-F202A 

MCR 
- 

CUW F/O UNIT-A 
- ~ 

ISOL VALVE AO-F202A (WO) OPEN 
F-OPEN - 5 1 

@ 
C S  AUTO CLOSE 

F-CLOSE 
0 

MOMENTARY C O N T A C T  
SPRING RETURN T O  
"AUTO" POSITION 

11 C 5  
DPS-102A '--I A N N  

DlFF PRESS 
ACROSS F/O UNIT- 

2 

VESSEL HIGH SETPOINT 
- A - * 

11 C 5  
DPS-103A 

A N N  
7 -  + 

* 

T S - 6 0 6  - 
A - C 

41  /;i CLOSE 
7 D 7  AO-F201A 

ANN 
11 C 7  

CUW F / D  UNIT-A ISOLATION VALVE AO-F202A 

(TYPICAL FOR F / D  UNIT-A ISOLATION VALVE A O - F 2 0 4 A  AND 
F / D  UNIT-B ISOLATION V A L V E S  AO-F202B,  AO-F204B)  



AO-F201A 
FC 

CUW F/D UNIT A 

MCR 
ISOL VLV AO-F201A MCR 

CUW F/D UNIT-A OPEN @ 
F-OPEN 

CS AUTO CLOSE 0 -- 
F-CLOSE 

MOMENTARY CONTACT 
SPRING RETURN TO 
"AUTO" POSITION 

-C 

C 
TUBE OUTLET TEMP HIGH 

CUW F/D UNIT-A ISOLATION VALVE AO-F201A 

(TYPICAL FOR F /D  UNIT-A ISOLATION VALVE AO-F205A AND 
F/D UNIT-B ISOLATION VALVES AO-F201B, AO-F205B) 



F-OPEN ri T 
MCR 

CUW F/D BYPASS CUw F/D BYPASS VALVE MO-FOll 

OPEN 
(WO) - OPEN 

C S AUTO 
CLOSE 

I CLOSE 
MOMENTARY CONTACT 
SPRING RETURN TO 
"AUTO" POSITION 

I F-CLOSE 

/ 
' F/D ISOLATION SIGNAL I 

CUW F I L T E R  DEMlN B Y P A S S  V A L V E  MO-FO11 

MCR 

8 
0 

ABWR DCD/l?er 2 21-1178 
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F-OPEN T 
CUW SUCTION L I N E  

SHUTOFF V A L V E  MCR 
MCR MO-FO26 

CUW SUCTION LlNE 
.SHUTOFF VALVE F 0 2 6  ,A (W0)-- (WO) - OPEN (9 

F-OPEN/NORMAL " ~ 1  F-CLOSE (WO) CLOSE 0 - 

MAINTAINED CONTACTS 
KEYLOCK SWITCH 
K E Y  REMOVABLE IN 

F-OPEN"  POSITION 
I (' F-CLOSE 

CUW SUCTION LlNE SHUTOFF VALVE MO-F026 



CUW DUMP VALVE ( F 0 2 5  NOT F-CLOSED 

MCR 

CUW DUMP V A L V E  F023 

F-OPEN 
CS NORMAL 

P 

F-CLOSE 
VALVE MO-F023 

MOMENTARY CONTACT 

I -4 CLOSE 1 

CUW DUMP VALVE MO-FO23 

CUW DUMP VALVE { F 0 2 3  NOT F-CLOSED 

MCR 

I CUW DUMP V A L V E  F025 I 
L 

F-OPEN ( W ' O ) - ~  
CS NORMAL f - F-OPEN 

F-CLOSE 

MOMENTARY CONTACT 

CUW DUMP 1 / VALVE MO-F025 

OPEN 

MCR 

8 
0 

MCR 

8 
I ( F-CLOSE ) I CLOSE 

CUW DUMP VALVE MO-F025 



MISCELLANEOUS ALARMS 

7 I 6 I 5 I fl 4 I 3 I L I 

E 

7 

D 

PUMP COOlB) 

TS-605A 

HX-A TUBE OUTLET 
SETPOINT 

aJ 

TS-6050 

CUW F/D UNIT-A TROUBLE 

(TYPICAL FOR 
F / D  UNIT-91 

w PUMP COOlA 

M$i"pR:$ 
2 

SETPOIN 

CUW PUMP COOlA 
DISCHARGE FLOW LOW 

(TYPICAL FOR 

[TYPICAL FOR 

UW PUMP COOlA 
VIBRATION HlGH 

PUMP C001B)  

2 
SETPOI 

BEARING WORN OUT 

(TYPICAL FOR 

\ / 

(TYPICAL FOR 
PUMP COOIBI 

F / D  UNIT-A VESSEL HIGH 

(TYPICAL FOR 

F /D  UNIT-A EFFLUENT 
STRAINER DlFF PRESS HlGH 

(TYPICAL FOR 

SP-104A 

CONDUCTIVITY HlGH 
\ I 

(TYPICAL FOR 
F / D  UNIT-B) 

SP-102 

CONDUCTlVlT Y HlGH 

ABWR DCDITier 2 Rev. o 21- I IZf I  





NOTES. 

1. A SEPARATE LlNE IS 7 0  BE PROVIDE0 FOR CACH SAFETY/RELIEF 
VALVE. 

I2 INSTRUMENT. SAMPLf & OTHER SMALL LINES l f l G  U I 

A. VALVE. ORFICE OAT* 

2. RESIDUAL HEAT RCMOVAL SYSTEM LOOPS ISURSYSTEMS) A AND 8 
DNL'I ARE HEPRESENIEO AS TYPICAL LOOPS LOOP C IS SIMILAH 
TO LOOP B. 

I VALVES AUTOMATIC REMOTE OPERABLE OR CXCESS fLOW 
CHECU. AUTOMATIC OR MANUAL RESET1;;C. RLuOTE POSlllON 
INDlCAIlON MLNIUUM PHAClICAL SPACING FROM CONIA1NMLNT 

C l t l  7T . . . ,  ll 

INSTRUMENTATION SAMPLE. & TYPICAL OTIiER SMALL LINES (SEE NOTE 121 
It ORFICE/PIPE. SIZE0 TO LIMIT FLOW PER NRC RECULATORY CUlOE I 1 1  

3. RClC INJECTION VIA FEEOWATER SYSTEM 8.  

4 TABLE 3 2-1 OF 23A6100 IS CONTROLLING FOR CROUP CLASSIFICATION 
AND CONIAINMCNT ISOLATION REOulREUENTS IHE PRESSURL I N l i C H I l Y  O r  
NUCLEAH COMPONENTS S P E c l f l c ~ T l o ~  IMPL No  Al l -30101 DESCRIULS 
HEOUIRLMLNTS FOR EACH CROUP CLASSIFICATION INOIVIOUAL SYSlEMS 
P&lDS SPECIF YI SYSTLM AND COMPONENIS REOUIRLMENTS 

SAFETY RELATED SYSTEMS NON-SAFETY RELATED SYSTEMS 

DRYWELL/PRiMARY ORYWELL/PHIMARY 
CON1 AlNMI N l  CONTAINML NT 

OR LOCKED CLOSE0 

X VALVE-PROCESS SHUTOFF 
5. CROUP CLASSIFICATION CHANGES AT VALVE UNLESS OTHERWISE STATED 

VALVES SHALL COMPLY TO n ~ c H f s T  CLASSIFICATION INLINE PUMPS 
SHALL HAVE LlNE GROUP CLASSIFICATION. 

6. REACTOR WATER CLEANUP SYSTEM 

THE FILTER-DEuINERALIZER PRECOAT/BACI(WASH PORTION OF TIIE CUW 
OOWNSTREAM I n E  HIGH PRESSURE BLOCK VALVES SHALL BE GROUP D 

7. CONTROL ROO DRIVE-HYDRAULIC CONTROL UNIT 

THE PORTION OF THE CRD SYSTEM WHICH IS RELATED TO THE 
SCRAM FUNCTION IS GROUP 8. THE PORTION Of THf CRD SYSTEM 
WHICH IS NOT RELATED 10 THE SCRAM FUNCTION IS CROUP 0 

Xg 6 4 m m  ORIFICE- LOCATE0 AS 
PROCESS 1 0  PERMIT OPTlMUM 

CLOSE VLNIINC AS OF PRACTICAL NON-CONOLNSWLTS TO THE 

.VALVES AND ORIFICES IN THE LINES SHOULD NOT BE 
SO RESTRICTIVE AS TO DIMINISH THE SAFETY FUNCTION 
OF 1HE LINE. 

I PROCESS GROUP CLASSIFICATION 

SYSTEM 1 0  WHICH ALL Ot THRU LINES l t001 UP OR 1 0  ~SOLAT~ON AN0 
f 1UF9 ARF VALVES 

CLASSIFICATION 
OF LINES BEYOND 
ROOT OR 
ISOLATION VALVES 6. MAIN STEAM LINE/TURBINE BYPASS LINE/BRANCH LINES ior j i iccr to-  

S I C A M  ST f  AM 
AND SMALLEH SYSTEMS 

VALVE AS CLOSE 

To~:o~?::~:~;\ A rur u..u t l r r u  I cur # N C D F P T ~ ~ * I  RFCDRDS PFRTAINING TO TttE 

B THE MAIN STEAM LINES AN0 INLINE COMPONENTS UP TO THE 
TURBINE STOP VALVES SHALL BE CROUP B. BEYOND IS CROUP 0 

C. BRANCH LINES OF MSL BETWEEN THE EXTERNAL ISOLATION VALVE 
AND THE TURBINE STOP VALVE SHALL BE GROUP B OUT TO AND 
INCLUDING THE FIRST VALVE CAPABLE OF TIMELY ACTUATION. 

Ill GROUP CLASSIFICATION AN0 CODE REOUIREMENTS ARE BASED ON CURRENT 
NRC GUIDELINES. HOWEVER. EACH PROJECT SHALL VERIFY WITH STATE 
JuRISDICT~ONAL 'AUTHORITIES TO AVOID MISUNDERSIAND1NCS AN0 
POSSIBLE RETROF ITS. 

D. BRANCH LINES OF THE TURBINE BYPASS LlNE UP TO THE BYPASS 
VALVC SHALL BE GROUP B OUT TO AN0 INCLUDING THE FIRST 
VALVE CAPABLE OF 1IMELY ACTUATION. 

121 SAFETY RELATED SYSTEMS ARE THOSE SYSTEMS WHOSE ACTIONS ARE 
ESSENTIAL TO BOTH OF THE FOLLOWING: 

9 FEEDWATER 

BRANCH LINES OF THE FW LlNE BETWEEN THE SECOND AND THIRD 
VALVE OUT TO AND INCLUDING Tl iE FIRST REMOTE ACTUATED VALVE 
TO BE CROUP B 

I 10. CONDENSATE STORAGE TANK 

B SATISFYING THE SINGLE FAILURE CRITERION IWHERE APPLICABLE) 

0. THE REACTOR COOLANT PRESSURE BOUNDARY INCLUDES THE REACTOR VESSEL 
AND CONNECTING PIPING. PUMPS AND VALVES AND EXTENDS TO 
AN0 INCLUDES THE OUTERMOST PRIMARY CON~AINMENT ISOLA110N VALVEfSI  
OF THE SYSTEU 0 8  COMPONENT INOICATED 

14. THE CONTAINMENT IS DESIGNED AND CONSTRUCTED TO THE REOUIREMENTS 
OF THE ASUE CODE FOR REINFORCED CONCRETE CONTAINMENT COMPONENTS 
WHICH FORM AN EXTENSION Of CONTAINMENT ARE DEFINED AS PRESSURE- 
RE1 AININC COMPONENTS. PARTS MAlZRIALS OR APPURTENANCES IN THE 
PORTION OF  HE S Y S T E M  WHICH' EXTENDS FROM THE CONTAINMENT T O  
AN0 INCLUDING THC OUTERMOST ISOLATION VALVE LOCATED OUTSIDE OF 
THE CONIAINMENT WHICH IS CAPABLE OF AUTOMATIC ACTUATION CROUP 8 .  I _rCOMPRESSED GAS HEADER 

I 

AIR CONTROL VALVEIS); 

I 
I I 

5 I 

AIR PIPING I AIR ACTUATOR I 

- 

C 

- 

B 

- 

A 

* 
FIGURE 6.2-38 GROUP CLASSIFICATION AND CONTAINMENT ISOLATION DIAGRAM (Sheet 2 of 2 )  
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\ / R  

/Q\, 
4 

R/B - - TARO ?iqt  ---------------- ,I, 

NOlES: - 
L WALITY COWTROC U I a P  M W A L I I Y  C R W  C L A S Y E A l D Y  

ARC PROVMO H F W L O W f f i  TABLE. 
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NITROGEN STORAGE BOTTLE I A I  tDIVISION - A1 

NOTES: 

1. EMERGENCY NITROCEN SUPPLY SYSTEM DIVISION A AND B 
SHALL BE LOCATED SEPARATELY FROM EACH O W R .  

2. OUALITY GROUP RASSlFlCATlON IS 4C EXCEPT 
FOR CITATION. 

3. PIPING SPECIFICATION ARE AS FOLLOWS EXCEPT 
FOR CITATION. 

MATERIAL - SS. SWOULE 40. FLUIO - NZGAS 

4. IF ON/OFF INTERVAL OF MOTOR OPERATED VALVES 
:~&3f.$H~~$~'p;~y90~opRT. RESERVOIR 

5. CLOSE0 THE MOTOR WITH DRIVEN LOCK. VALVES THE OPEN/CLOSE IFOO.lA/BI SIGNAL ARE NORUNLY IS 

AVAILABLE WITH AUTO MOOE. 

0. DISCHARGE AREA OF RV SHALL BE FAR FROM 
OPERATOR ACCESS AREA. 

7. KEY OPERATED. 

REFERENCE DOCUMENTS MPL NO. - 
1. ATMOSPHERIC CONTROL SYS P&lO 731-1010 

2. NUCLEAR BOILER SYS P&lD 821-1010 

3. INSTRUMENT AIR SYS P&lO P52-1010 

4. PIPING AND YSTRUUENT SYMBOLS DIAGRAM 110-3030 

5. RADWASTE SYSTEM P&O 117-1010 

MPL NO. P54-1010 

I 
FIGURE 6.7-1 HIGH PRESSURE NITROGEN GAS SUPPLY SYSTEM P&lD (Sheet 1 of 1) 
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NOTES: 

1. ALL REFERENCE MSICNATIONS ARE PREFIXED WITH C71 
UNLESS OTHERWISE SPECPIED. 

3. HTERNAL LOCIC AND EOUPUCNT FUNCTIONS ARE SHOWN ON THE 
REACTOR PROTECTION SYSTEM 1BD. C71-OSD. 

4. THE APRM TRIP SIGNALS PROVIDED BY THE NEUTRON MONlTORINC 
SYSTEM INMSI REPRESENT EITHER HICH NEUTRON FLUX TRIP. 
H I W  SIYUATEO THERMAL POWER TRIP CORE FLOW RAPID CDASTOOWN 
TRIP OR APRM INOPERATIVE AS OETER~INED BY THE NUS. 
THE SRNM TRlP SIGNALS PROVIDED BY THE NUS REPRESENT EITHER 
SRNM UPSCALE TRIP. SHQRT PERIOD TAP OR INOPERATIVE TRIP 
AS OETERMINED BY T M  WS. 

I. LETTER OESICNATIONS FOR EWPMENT IN THE FOUR RPS DIVISIONS 
ARE AS FOLLOWS: 

A - DIVISION I 
B - DIVISION I1 
C - OIVISION II 
0 - DIVISION IV 

THESE DESICNATOWS 0 0  NDT NECESSARLY APPLY TO MATCH 
CWICLE LETTERS. 

I. REDUNDANT LOClC POWER SMPUES ARE TO BE PROVDED 
WITW EACH INWVIOUAL SKC PANEL ANO/OR wl rnm EACH 
MAJOR SSLC MOWLE OR UNIT. 

7. THE MAIN STEAM LINE m c n  RADIATION TRIP SIGNALS 
REPRESENT EITHER MSL n l c n  n t w  aAoIArlow OR  OPERATIVE 
RAMATIDN MOMTOR IPRRMI CHANNEL AS DETERWNED BY THE 
PROCESS RAOlArUN YONITORINC SYSTEM. 

12. LOClC POWER SCURCES FOR THE SCRAM FOLLOW SICUALS A W  SCRAM 
TEST SWITCH STATUS SIGNALS WALL BE PnovmEo BY APPROPRIATE 
UNITS OF THE ROO CONTROL A W  INFORMATION SYSTEM ICll l .  

THE REACTOR WOE SWITCH SHALL BE A SINGLE. F W R  POSITIONS. 
FOUR BANK KEYLMKEO SWlTCK EACH OF THE FOUR BANKS SHALL 
BE ELECIR~ALLY ISOLATED FROM ALL OTHER BANKS AN0 PROVHIE 
A REACTOR MODE SICNAL TO ONE OF THE FOUR RPS DIVISIONS. 
WHEN THE SWITCH IS H ONE POSITION, THE CONTACTS ASSOCIATED 
WITH THAT POSITION SHALL BE CLOSED AND THE CONTACTS FOR ALL 
OTHER PosITmNs SHALL BE OPEN. CONTACT ACTWN UPON SWITCIBNC 
SHALL BE MAKE BEFORE BREAK. IM DIVISION U AN0 DWISIDN 31 
BANKS SHALL EACH HAVE AN AODITIONAL CDNTACT ASSOCIATE0 WITH 
THE "SHUTDOWN" POSITION. THESE CONTACTS SHALL BE OPEN WHEN 
THE MODE SWITCH IS IN THE "'WTOOWN" POSITION AND SMALL BE CLOSED 
IN ALL OTMR POSITIONS. 

P CROWS Ih W. 2A. 28. 3A. 28. I A  AND 4 5  SOLENOD POWER 
WIWHC WALL ALL BE RUN IN SEPARATE CONDUIT. lNTERCONNECTlONS 
BETWEEN PDLU. DLU AUO scc ARE snow* m L o n e  o v c a * u  
RCPRLSENTAllON IN SUPPORTW DOC 3. 

II. RPS ALARYZ AN0 STATUS SICNALS ARE OESCReEO IN 
SUPPORTMC DMUYENTS I I AN0 6. 

17. THE NEUTRAL WIRING OF ALL FOUR SCRAM CROUPS SHALL BE 
CONNECTED TO THE S A W  COUUON POINT CRWND. 

18. wtTnm THE SCRAM SOLENOID FUSE PMLS CURRENT SURGE SUPPRESSION 
DEVICES I E 0. VARISTORS OR EQUIVALENT) SHALL BE CONNECTED ACROSS 
THE COIL LE'ADS OF EACH ncu s c ~ w  PILOT VALVE SOLENMD. 

REFERENCES 

1. NUCLEAR BOILER SYSTEM INBSI P&lO 

2. ROD CONTROL AND IWORYATION SYSTEM LRCISI IED 

3. CONTROL ROD DRIVE SYSTEM ICROI PLIO 

4. NEUTRON WNITDRINC SYSTEM lNMSl E D  

I. PROCESS IMIATION UONITORINC SYSTEM IPRRUI K D  

I. LEAK DETECTION AND ISOLATION SYSTEM LLOSI K O  

7. D.C. POWER ONE LWE MACRAU 

8. VITAL AC POWER ONE LINE DIACRAM 

9. RECIRCULATION FLDW CONTROL SYSTEM IRFCSI K D  

ID. SUPPRESSION POOL TEMPERATURE MONTORW ISPTW SYSTEM E D  

SUPPORTING OOCUUENT M L  

1. REACTOR PROTECTION SYSTEM DESIGN SPEC C71-4010 

2. DESICN OOCUYENTS STANDARDS A1D-3020 

3. PlPlNC & INSTRUMENT DIAGRAM SYMBOLS A1D-3020 

4. IBO STANDARDS AID-3070 

5. REACTDR PROTECTION SYSTEM IBD C71-1030 

I. REACTOR PROTECTION SYSTEM MMWI C7I-M3O 

19. FIBER OPTIC CABLES PRDVIDINC ELECTRICAL SEPARATION BETWEEN 
EOUPMENT OF REDUNOANT DIVISIONS SHALL BE RUN IN EITHER THE 
SENDING OR IN THE RECElVlNC DIVISION CABLE TRAYS. 

21. PLACING ANY ONE OF THE HCU IPAIR-ROO) TEST SWITCHES INTO 
THE "TEST" PDSITIDN SHALL RESULT IN ISOLATED SICNALS BElNC 
SENT TO THE RCLlS IREFERNCE ODCWENT 21 SUCH AS TO PROVIDE 
TIMINC SIGNALS RMICATINC THE START OF A ROD SCRAM TEST. 

22. METAL ENCLOSED JUNCTION BOXES AND CONDUtT SHALL BE UTCIZEO 
WITHIN THE SCRAM TEST PANEL TO MAINTAIN SEPARATION OF ALL 
F W R  SCRAM GRWPS AWO PROTECTION FROM HOT SHORTS. 

LEGENDS: 

----- OWCLE SIGNAL OR POWER CONNECTION 

--f -- WLTIPLE WUIALLELI S W A L  OR 
POWER CDIPlECTlDN 

SERUL MULTIPLEXED 
SICNAL CONNECTION 

- SOLENOIO C R O W 0  POWER STEEL WIRING CONDWT W l T W  

ABREVIATIONS 

APRM - AVERACE POWER RANCE MOWiTOR 

BPU - BYPASS UMTS 

CRD - CONTROL ROO o m v c  

OIV 1 - ELECTRICN DIVISION I 

OIV 2 - ELECTRKAL MYISION X 

DIV 3 - ELECTRICAL DIVISION n 
OIV 4 - ELECTRICAL DIvtsmN IV 

OTU - MWTAL TRlP MWULE 

EMS - ESSENTIAL YULTPLEXINC SYSTCM 

FO - F E R  OPTIC 

HCU - WYORAULIC CONTROL UNIT 

L - LINE 

MSIV - MAIN STEAM LINE ISOLATION VALVE 

N - NEUTRAL 

USL - MAIN STEAM LWE 

OLU - OUTPUT LOGIC UNlT 

PDLU - POWER DISTRrnUTlON LDClC UNIT 

RMU - REMOTE MULTWEXINC W I T  

SCC - SOLENOID CONTROL CENTER 

K U  - SAFETY SYSTEM LOClC UNlT 

SRNM - SOURCE RANCE NEUTRON MWTOR 

SSFP - SCRAM SOLENOIO FUSE PANEL 

SSLC - SAFETY SYSTEM LOCK & CONTROL 

TLU - TRP LOCK W T  

KOS - KEYLOCK OPERATION SWITCH 

ABWR M:D/Tier 2 Rev. o 21-133 
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NOTES: 

1. LOGlC GATES ARE USED IN THlS DRAWING TO SHOW REACTOR 
PROTECTION SYSTEM FUNCTIONAL LOGlC AND NOT ACTUAL 
HARDWARE. 

2 LOGlC REPRESENTED IN THlS DOCUMENT FOR PDLU CAN 
BE IMPLEMENTED BY RELAY LOGIC. 

3 ALL SIGNAL DESCRIPTIONS REFLECT THE CONDITIOPJ THAT 
RESULTS IN A LOGlC "1" ON THE SIGNAL LINE. DTM ANALOG 
INPUT DESCRIPTIONS REFLECT CONDITIONS TIfAT WILL CAUSE 
AN INSTRUMENT TRIP. 

4 ALL TRlP SIGNALS INTERNAL TO RPS AT THtl CHANPlEL AND 
DIVISION LEVEL ARE ASSERTED LOW. 

5 ALL BYPASS SIGNALS AND BYPASS PERMISSIVE SIGNALS 
ARE ASSERTED HIGH. 

6 FOR DRAWING CLARITY. ISOLATED SIGNALS ARE SHOWN WITH 
AN ISOLATOR AT BOTH TRANSMIT AND RECEIVE END THIS DOES 
NOT MEAN TO IMPLY THAT TWO SEPARATE ISOLATORS ARE 
REOUIRED FOR EACH SIGNAL. 

7. 2 OUT OF 4 OUTPUT ARRANGEMENT FOR SCC IS 
REPRESENTED IN THlS DOCUMMENT. 

8 LOGlC AND DEVICE SYMBOLS USED IN THIS DRAWING ARE 
DEFINED IN THE IBD STANDARDS. SUPPORTING DOCUMENT 4 

9 EACH APRM TRlP SIGNAL REPRESENTS FITHER A I-iIGH NEUTROFJ FLUX TRlP 
A HlGH SIMULATED THERMAL POWER TRIP, AN APKM INOPERATIVE TRIP. 
AND/OR A CORE FLOW RAPID COASTDOWN TRlP AS DETERMINED BY AN 
APRM OF THE NMS. 

10 EACH SRNM TRlP SIGNAL REPRESENTS EITHER A SRNM UPSCA1.E 
(OR HlGH COUNT RATE) TRIP, A SHORT PERIOD TRIP. AND/OR A 
SRNM INOPERATIVE TRlP AS DETERMINED BY EITHER TWO OR THREE 
OF THE SRNM'S OF THE NMS. 

11. SCRAM SOLENOID POWER WIRING SHALL BE PROTECTED FROM 
HOT SHORT CONDITIONS BY RUNNING ALL OF TtiE GROUP 1A. 
16. 2A. 2B. 3A. 38,  4A AND 4 8  SOLENOID POWER WIRING 
WITHIN SEPARATE METAL ENCLOSED RACEWAYS OR WITHIN 
SEPARATE METAL CONDUIT FROM THE PDLU'S THROUGH TO 
THE INDIVIDUAL HCU SCRAM PILOT VALVE SOLENOID. 

12 PLACING ANY ONE OF THE HCU (PAIR ROD) TEST SWITCHES 
IN THE ''TEST" POStTlON SHALL RESULT IN AN ISOLATED 
SIGNAL BEING SENT TO THE ROD CONTROL AND INFORMATION 
SYSTEM INDICATING THE START OF A CONTROL ROD SCRAM TEST 

13 LOGlC REPRESENTED IN THE SCC'S SHOWN ON SHEETS 65 AND 66 
OF THlS DOCUMENT CAN BE IMPLEMENTED BY RELAY LOGIC. 

MPL NO. C71-1030 

FIGURE 7.2-10 REACTOR PROTECTION SYSTEM IBD (Sheet 1 of 721 
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DlV 2 BAY TEST 
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NORMAL 
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cos TEST I 

\ \ 

NOTE 11 
\ L 

NORMAL - -- ------ -- -- 
TEST - 

TYPICAL OF ALL 2 8  GROUP 1 HCU'S AND TEST SWITCHES 

CONTROL SWITCH 
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REF 3 2 POSITION. 3-BANKS 
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(TYPICAL OF 28 GROUP 1 

SCC-3 
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SCC-1 
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GROUP 3 
A SOLENOID POWER >- --l 

I GKUUV 3 A  

DlV 2 SERIES LOAD 
DRIVERS (A) ENERGIZED 

DIV 2 BAY 
I_ -- - -  - - - - - 

SCRAN SOLENOIDS TO OTHER GROUP 3 
FNFR~,)ZF~ HCU A SOLENOIDS 

NOTE 11 

- 

B 
TO OTHER GROUP 3 
HCU B SOLENOIDS 

SCC-2 

' A 
-- - - - - C12-HCUIYZW) 

DRIVERS (C) ENERGIZED 9- + DIV 3 BAY 
FNFm'7Fn ) -.( NOTE 11 

-------- --- 
SCC-4 ----------- 

B SOLENOID POWER 

DIV 3 SERIES LOAD 

\ 
\ 

DIV 2 BAY I ----------- 
\ 

I 
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USE 

GKUW StJ I 
SCRAM SOLENOIDS 

C71-S/S6121YZWl 

I -- -- -- -- 
L - 

I I I GROUP 3 HCU YZW 
I I I I SINGLE HCU TEST NOTE 11 I SOLENOID ENERGIZE -7 I 

SPECIFICATION 

-- - - DIV 2 BAY -- 

LOCATION 

ANNUNCIATOR 
NO 

NORMAL C 

TEST 

\ 

INDICATOR 

N 
HCU YZW SCRAM 

N PILOT VALVE CLOSED 

'LOCATION 

/ COS - NORMAL 
) i 

C I 

TEST I 
HCU YZW 

\ 7-(8 SOLENOID ENERGIZ 
\ 
\ NORMAL 

L 

-- -- -- -- -- 
TEST - 

TYPICAL OF ALL 25 GROUP 3 I-ICU'S AND TEST SWITCHES 

A 
SCC-3 

\ NOTE 12 
REF 3 

CONTROL SWITCH 

S/S612(YZW) - COS; 
2 POSITION. 3-BANK 
(TYPICAL OF 25 GROUP 3 
HCU TEST SWITCHES) 









NMS TRlP 

CHANNEL B 
NMS TRlP 

ANNUNCIATE 

CHANNEL C 
NMS TRlP 

CHANNEL D 
NMS TRlP 

REACTOR PRESSURE HlGH 

CHANNEL D 
REACTOR PRESSURE HlGH 

CHANNEL A 
TURBINE STOP 

VALVE CLOSED 

/ CHANNEL B \ I 
TURBINE STOP t--l 

\ VALVE CLOSED / h 

TURBINE STOP 
VALVE CLOSED 

TURBINE STOP 
VALVE CLOSED 

T1lDDbhlE STOP VALVE 
\ CLOSED ANNUNCIATE 

FIGURE 7.2-10 REACTOR PROTECTION SYSTEM IBD (Sheet 67 of 721 
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TURBINE CONTROL 
VALVE FAST CLOSE 

CHANNEL B 
TURBINE CONTROL 

\ VALVE FAST CLOSE / 

CHANNEL C 
TURBINE CONTROL 

VALVE FAST CLOSE 

CHANNEL D 
TURBINE CONTROL 

VALVE FAST CLOSE 

MAlN STEAM LlNE 
ISOLATION 

CHANNEL B 
MAlN STEAM LlNE 

ISOLATION 

ISOLATION ANNUNCIATE 
CHANNEL C 

ISOLATION - / 
MAlN STEAM LlNE 

CHANNEL D 
MAlN STEAM LlNE 

ISOL A TlON 

HlGH SUPPRESSION POOL 
TEMP TRlP 

HlGH SUPPRESSION POOL 
\ TEMP TRIP 

TEMP TRIP ANNUNCIATE 

HlGH SUPPRESSION POOL 
TEMP TRlP 

HlGH SUPPRESSION POOL 
TEMP TRlP 
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MAlN STEAM LlNE 
RADIATION HlGH 

MAlN STEAM LlNE 
RADIATION HlGH n / MAIN STEAM LINE \ A H  

RADIATION HlGH 
ANNUNCIATE 

MAlN STEAM LlNE 
RADIATION HlGH 

MAlN STEAM LlNE 
RADIATION HlGH 

DRYWELL PRESSURE HlGH 

/ 
CHANNEL C 

DRYWELL PRESSURE HlGH 

CHANNEL D 
DRYWELL PRESSURE HlGH 

REACTOR WATER 
LEVEL LOW 

REACTOR WATER 
LEVEL LOW 

LOW ANNUNCIATE 
CHANNEL C 

REACTOR WATER 
LEVEL LOW 

CHANNEL D 
REACTOR WATER 

LEVEL LOW 
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DlVlSlON 1 
TCV. TSV CLOSURE TRlP 

BYPASSED 

DlVlSlON 2 
TCV. TSV CLOSURE TRlP 

BYPASSED 
TCV, TSV CLOSURE TRlP 

BYPASS ANNUNCIATE 
DlVlSlON 3 

TCV. TSV CLOSURE TRlP 
BYPASSED / I 

TCV. TSV CLOSURE TRlP 
BYPASSED 

DIVISION 1 
SHUTDOWN MODE 

DlVlSlON 2 
SHUTDOWN MODE 

DIVISION 3 
SHUTDOWN MODE 

( SHUTDOWN MODE 

DlVlSlON 4 
SHUTDOWN MODE 



DIV 1 NON-COINC NMS 
SELEC SW IN NON-COINC 

AND RX IN RUN MODE 

DIV 2 NON-COINC NMS 
SELEC SW IN NON-COINC 

AND RX IN RUN MODE 
ON-COINC NMS SELEC S 
IN NON-COINC AND RX IN 

DIV 3 NON-COINC NMS \ RUN MODE ANNUNCIATE / \/ 49 
SELEC SW IN NON-COINC 

AND RX IN RUN MODE 

DIV 4 NON-COINC NMS 
SELEC SW IN NON-COINC 

AND RX IN RUN MODE 



IN RUN OR SU MODE 

SW IN BYPASS & RX IN RUN --  ' '?DE ANNUNCIATE 

BYPASS SW IN BYPASS & RX 
IN RUN OR SU MODE 

/ CH C CRD CHG PRESS \ '-" 'UKbUML 
BYPASS SW IN BYPASS & RX 

IN RUN OR SU MODE 

CH D CRD CHG PRESS 
BYPASS SW IN BYPASS & 

IN RUN OR SU MODE 

MSLl 
DIVISION 1 TRlP 

BYPASSED 

MSLl 
DIVISION 2 TRlP 

BYPASSED MSLl \ A 
TRlP BYPASSED 

ANNUNCIATE 
MSLl 

DIVISION 3 TRlP 
BYPASSED 

MSLl 
DIVISION 4 TRlP 

BYPASSrD 
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NOTES: 

1. ALL EQUIPMENT AND INSTRUMENTS FOR THIS SYSTEM 
ARE PREFIXED BY  SYSTEM MPL NO E 2 2  UNLESS 7. THE ELECTRICAL POWER DISTRIBUTION SYSTEM (REF DOC 6 )  

SHALL  PROVIDE PUMP STOP SIGNALS DUE TO BUS UNDERVOLTAGE 
(< 3 0 %  VOLTAGE)  AND ANY OF THE FOLLOWING MOTOR OTHERWISE NOTED. 

2. DIVISIONAL SIGNALS S H A L L  BE ISOLATED FROM THE 
NON-IE ALARM. 

PROTECTIVE RELAY TRIP SIGNALS: 

A.  MOTOR UNDERCURRENT 

3 .  SYSTEM RID. ELECTRICAL POWER DISTRIBUTION 
SYSTEM. SHALL PERMlT MOTOR TO START ONLY 
FOR PUMP VOLTAGE .70% NOMINAL. 

B .  BUS DIFFERENTIAL CURRENT 
C. GROUND OVERCURRENT 

4 .  THE LOGIC DESIGN SHALL INCORPORATE PROVISIONS TO 
REVERT 2 / 4  LOGlC TO 2 / 3  LOGlC DURING B Y P A S S  OF A 
SINGLE DIVISION OF SENSORS. ALSO. THE LOGlC DESIGN 

8 .  UNLESS OTHERWISE SPECIFIED. POWER AND CONTROL CIRCUITS 
ARE DIVISIONS 2 AND 3 FOR LOOP B AND C RESPECTIVETLY.  

SHALL NOT PERMIT THE B Y P A S S  OF MORE THAN ONE 
DIVISION OF SENSORS A T  A TIME. 

I 5. SETPOINT VALUES ARE PRELIMINARY AND WILL BE 
FINALIZED IN DETAILED DESIGN. 

6 THIS EOUIPMENT IS ALSO CONTROLLED BY THE REMOTE 
SHUTDOWN SYSTEM FOR HPCF LOOP "B" ONLY SEE REF 
D O C - 2  FOR DETAILED HPCF "B" AND RSS INTERFACES 

TABLE OF CONTENTS 
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2 ANNUNCIATORS/ALARM LIGHTS 

3 HPCF LOOPS B & C INITIATION LOGIC 

4 HPCF LOOPS B & C INITIATION LOGIC (CONTINUED) 
REFERENCE DOCUMENTS 

MPL NO. 

821-1010 1 5 ( HPCF LOOP C INITIATION LOGIC 1 1 NUCLEAR BOILER SYSTEM P&ID 

2 REMOTE SHUTDOWN SYSTEM IBD 
- - -. 

6 TESTABLE CHECK V A L V E  F 0 0 4 B  & C AND 
EOUALlZlNG VALVE F 0 1 9 B  & C 

7 HPCF PUMP COOlC 
3. HPCF SYSTEM P&ID 

4 NUCLEAR BOILER SYSTEM IBD 
8 HPCF PUMP COOlC (CONTINUED) 

9 INJECTION VALVE F 0 0 3 B  & C 
5 REMOTE SHUTDOWN SYSTEM IBD 

6 ELECTRICAL POWER DISTRIBUTION SYSTEM 1 10 1 INJECTION VALVE F 0 0 3 C  (CONTINUED) I 
7. INTERLOCK BLOCK DIAGRAM (1BD) 

STANDARDS 11 CONDENSATE STORAGE TANK SUCTION VALVE FOOlB & C 

12 SUPPRESSION POOL SUCTION VALVE F 0 0 6 B  

1 13 1 SUPPRESSION POOL SUCTl lON VALVE F 0 0 6 C  I 
- 

14 MINIMUM FLOW VALVE FOlOB 

14 TEST RETURN VALVE (THROTTLEABLE)  F 0 0 8 B  & C 

1 14 1 TEST B Y P A S S  VALVE (THROTTLEABLE)  F 0 0 9 B  & C I 
- - 

15 MINIMUM FLOW VALVE FOlOC 

16 HPCF LOOP B THERMAL R E L A Y  B Y P A S S  LOGIC 
AND EQUIPMENT LIST 
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TABLE 1: ANNUNCIATORS/ALARM LIGHTS 

INDlC A TlON 

ALARM 

ALARM 

FUNCTION 

ALARM 

ALARM 

SOURCE OF 
SIGNAL 

LOW REACTOR WATER LEVEL 1.5 

HIGH DRYWELL PRESSURE 

ALARM 

ALARM 

1 ALARM I HIGH REACTOR WATER LEVEL 8 I LOGIC OUTPUT I 

LOGIC OUTPUT 

LOGIC OUTPUT 

HPCF PUMP MOTOR OVERLOAD LOOP B 

HPCF PUMP MOTOR OVERLOAD LOOP C 

ALARM 

ALARM 

M/C HPCF PUMP B 
POWER FAILURE 
M/C HPCF PUMP C 
D A W C D  C  A l l  I  IDC 

OVERLOAD ANY HPCF VLV MOTOR LOOP B 

OVERLOAD ANY HPCF V L V  MOTOR LOOP C 

MOTOR CONTROL CENTER 

MOTOR CONTROL CENTER 

HPCF LOOP B MANUAL INITIATION ARMED 

HPCF LOOP C MANUAL INITIATION ARMED 

ALARM 

ALARM 

ALARM 

PBS 

PBS 

ALARM 

ALARM 

HPCF LOOP B INITIATED 

HPCF LOOP C AUTO INITIATION 

HPCF LOOP B OUT OF SERVICE 

ALARM 

ALARM 

- - 

LOGIC OUTPUT 

LOGIC OUTPUT 

LOGIC OUTPUT. COS 

HPCF LOOP C OUT OF SERVICE 

HPCF PUMP B LOW-LOW SUCTION PRESSURE 

ALARM 

ALARM 

1 WHITE LIGHT HPCF INJECTION VALVE F 0 0 3 B  I MANUAL OVERRIDE 

LOGIC OUTPUT, COS 

P S Z 6 0 3 B  

HPCF PUMP C LOW-LOW SUCTION PRESSURE 

HPCF PUMP B DISCHARGE LINE NOT FILLED 

ALARM 

WHITE LIGHT 

WHTE LIGHT 

I LOGIC OUTPUT. C S  

P S Z 6 0 3 C  (MULTIPLEX) 

P S Z 6 0 2 B - 2  

HPCF PUMP B HIGH SUCTION PRESSURE 

HPCF PUMP C DISCHARGE LINE NOT FILLED 

PSZ602B-1  

PSZ602C-2  

HPCF PUMP C HIGH SUCTION PRESSURE 

HPCF PUMP B MANUAL OVERRIDE 

HPCF PUMP C MANUAL OVERRIDE 
OF AUTO INITIATION 

I 
. - - .  . . I 

WHITE LIGHT 1 HPCF LOOP B INITIATION SEALED-IN I LOGIC OUTPUT 1 

- - -- 

PSZ602C-1  

LOGIC OUTPUT. C S  

LOGIC OUTPUT. C S  

I 

WHITE LIGHT 

I ALARM I HPCF C PUMP C LOW-LOW 
SUCTION PRESSURE 

WHITE LIGHT 

ALARM 

I P S 6 0 3 C  IHARDWIRED) I 

MANUAL OVERRIDE OF AUTO INITIATION 1 HPCF INJECTION VALVE F 0 0 3 C  

I i 

I HPCF C MANUAL INITlATlON SEALED-IN LOGIC OUTPUT 

LOGlC OUTPUT. C S  

HPCF LOOP C AUTO INITIATION SEALED-IN 

HPCF C MANUAL INITIATION 

LOGlC OUTPUT 

PBS 

TABLE 1: ANNUNCIATORS/ALARM LIGHTS (CONT'D) 

WHITE LIGHT 

INDlC ATION FUNCTION SIGNAL 1 SOURCE OF 

HPCF C INJECTION VALVE F 0 0 3 C  
MANUAL OVERRIDE OF MANUAL INITIATION 

I  I 

LOGlC OUTPUT. C S  

ALARM HPCF LOOP B LOW CST WATER LEVEL 

ALARM 

LOGIC OUTPUT 

ALARM 

HPCF LOOP B HIGH SUPPR POOL 
WATER LEVEL 

ALARM 

LOGlC OUTPUT 

I 

HPCF LOOP C LOW CST WATER LEVEL 

WHITE LIGHT 

LOGIC OUTPUT 

HPCF LOOP C HlGH SUPPR POOL 
WATER LEVEL 

WHITE LIGHT 

ALARM 

ALARM 

ALARM 

ALARM 

ALARM 

ALARM 

ALARM 

ALARM 

ALARM 

ALARM 

LOGIC OUTPUT 

HPCF LOOP B HIGH REACTOR WATER LEVEL 8 
SEALED-IN 

ALARM 

ALARM 

I I 
FIGURE 7.3-1 HlGH PRESSURE CORE FLOODER SYSTEM 1230 (Sheet 2 of 17) 

ABWR DCD/lier 2 R ~ V .  o 21-145 

LOGIC OUTPUT 

HPCF LOOP C HIGH REACTOR WATER LEVEL 8 
SEALED-IN 

HPCF LOOP B PUMP CONTROL SW IN PULL LOCK 

HPCF LOOP C PUMP CONTROL SW IN PULL LOCK 

HPCF LOOP B LOSS OF LOGIC POWER SOURCE 

HPCF LOOP C LOSS OF LOGIC POWER SOURCE 

HPCF LOOP B TESTING 

HPCF LOOP C TESTING 

HPCF PUMP B TRIP 

HPCF PUMP C TRIP 

EMERGENCY CONTAINMENT FLOODING -CST/SP 
SUCTION TRANSFER OVERRIDE LOOP B 
EMERGENCY CONTAINMENT FLOODING-CST/SP 
SUCTION TRANSFER OVERRIDE LOOP C 

ALARM 

ALARM 

LOGIC OUTPUT 

PULL LOCK 

PULL LOCK 

LOGIC OUTPUT 

LOGIC OUTPUT 

C S 

CS 

LOGlC OUTPUT 

LOGIC OUTPUT 

KOS 

KOS 

> 

MCC EQUIPMENT IN TEST MODE 
(THERMAL RELAY NOT BYPASSED) FOR LOOP B 

MCC EQUIPMENT IN TEST MODE 
(THERMAL RELAY NOT BYPASSED) FOR LOOP C 

KOS 

K O S  

I 

HPCF LOOP 8 FLOW LOW 

HPCF LOOP C FLOW LOW 

FIS-26088,  P S - Z 6 0 7 B  

FIS-2608C. P S - Z 6 0 7 C  



821- PIS-Z625B 

DIL L 

821- PIS-Z625C 

DRYWELL >SETPOINT 
DlV 3 

NOTE 
821- PIS-Z625D 4 

HIGH 
DRYWELL >SET POINT 

DlV 4 

PRESSURE I 

COMMON FOR 
LOOPS B & C 

TO HPCF 
LOOP "8" 

NOTE 
4 

H P C F  - L O O P  B INITIATION LOGIC (CONT 'D  O N  SH 4 )  

T Y P I C A L  F O R  LOOP C E X C E P T  A S  N O T E D  

Rev. 0 21-146 



HPCF - L O O P  B INITIATION LOGIC (CONT'D FROM SH3) 





HPCF PUMP C O O l B  



HPCF PUMP COOlC 

(CONTINUED ON NEXT SHEET)  



HPCF PUMP C001C 





r _ _  _ _ _ _ - _ - -  - - - - - - - - - - - -  
HARDWIRE (NOT MULTIPLEX)  1 

MCR 
I HPCF "C" 1 

INJECT~N ~ A L V E  
F-OPEN - 

C S  AUTO - 
F-CLOSE A 

T ,' 

INJECTION V A L V E  F003C 

ABWR DCD/Tier 2 Rev. o 21-153 



CONDENSATE STORAGE TANK 
SUCTION VALVE F001B 
TYPICAL FOR FOOlC 
EXCEPT AS NOTED 





SUPPRESSION POOL SUCTION VALVE F006C J 
FIGURE 7.3-1 HIGH PRESSURE CORE FLOODER SYSTEM IW3 (Sheet 13 of 17) 

ABWR DCI)/Tier 2 21- 154.2 
Rev. 0 



2 3 4 

E 

- 

D 

- 

C 

---e 

- 

B 

- 

A 

5 7 6 

REF DOC 2 NOTE 6 

VALVE OPEN SIGNAL 

PS 26078  
PUMP 

DlSCHARGE 
PRESSURE 

2 SET POINT T ( w o )  41 

1. (WO) 
MO-FOlOB 

MCR 

MINIMUM FLOW VALVE 
MINIMUM FLOW 

VALVE 
F-OPEN \ 

AUTO CS - 
F-CLOSE 

MCR 

f\ --c OPEN 
.--) CLOSE 

03 

FIS 26088  A - (WO) 

HPCF 1 - 
FLOW 

REF DOC 2 NOTE 6 

VALVE CLOSE SIGNAL 

MINIMUM FLOW V A L V E  FOIOB (F010C ON NEXT SHEET)  

MCR 

f- d T L 
0 

(7 - 

TEST RETURN VALVE 
- (THROTTLEABLE) 

_ _ _ _ _ _ _ _ _ _ _ _ - _ _ - - - -  
(WO) 

MO-F008B 
CS 

CONTROL SWITCH OPEN 
AUTO 
P 

CLOSE 
I -1 I (THROTTLEABLE) 

L(T) 

T Y P I C A L  FOR F 0 0 9 C  EXCEPT A S  NOTED 

FIGURE 7.3-1 HIGH PRESSURE CORE FLOOMR SYSTEM I80 (Sheet 14 of 17) 

ABWR DCD/Tier 2 R ~ V .  o 21- 154 3 

HPCF c , AUTO 
INITIATION 

OBSERVATIONAL MEASURES 

I TEST RETURN VALVE 

OPEN 
F -  OPEN CLOSE 

LOCATION USE 

MCR 

@ 

SPECIFICATION HPCF B I , 1q - (WO) I 
INITIATION 4 ~3 V 

HPCF "C" 
MANUAL HARDWIRE (NOT MULTIPLEX) 

INITIATION 5 L LOOP "C" ONLY _ _  - __-- _- _ -  - - - - -  

TEST RETURN V A L V E  (THROTTLEABLE)  F 0 0 8 B  
TYP ICAL  FOR F 0 0 8 C  EXCEPT A S  NOTED 

MCR 

TL 
0 

ANNUNCIATOR _ _ _ _  _ _ - _ _ - - _ _ _  - -  '(I MO-FOO9B L(T) 

NO 
TEST BYPASS VALVE 

(THROTTLEABLE) 

CS 

OTHERS 

INDICATOR 

OPEN 
- AUTO 

LOCATION 

MCR 

03 
CLOSE 

I I 

F -  OPEN 
TL 

0 
- (WO) 

I 

F-CLOSE 
HARDWIRE (NOT MULTIPLEX) 
LOOP "C" ONLY 

______ - -_  _ _ - -  --- 

T E S T  B Y P A S S  V A L V E  (THROTTLEABLE)  F 0 0 9 B  

TEST BYPASS VALVE 

OPEN 
CLOSE 



MINIMUM FLOW V A L V E  F O l O C  

(FO1OB ON PRIOR SHEET) 



FABLE 2: THERMAL RELAY B Y P A S S  MCC EOUIPMENl L IS1 
FOR HPCF LOOP B (TYP ICAL  FOR HPCF LOOP C )  

SYSTEM EQ~JIPMENT ID DESCRlPTlOlv 

I I E22 -MO-F001B  / HPCF ('ST SUCTION V A L V E  

E 2 2 - M O - F 0 0 3 B  HPCF INJ tCTlON V A L V E  I HPCF 
1-00p B E 2 2 - M O - F 0 0 6 B  HPCF S / P  SUCTION V A L V E  

E 2 2  -MO - F 0 0 8 B  HPCF TEST RETURN V A L V E  (THROTTLEAHt  E '  
I I 

E 2 2 - M O . - F 0 0 9 B  HPCF TEST B Y P A S S  V A L V E  

E 2 2  -.MO--r OlOB HPCF MINIMUM F LOW V A L V E  
- -- -- - -- . . -- .. . . . -. .- - - .- - - I 

HPCF L O U P  0 - THERMAL R E L A Y  B Y P A S S  LOGIC 

i1..00P "C"  ON NEXT SHEET)  

HPCF IN I I IA  [ ION slGL-:D , 
MCR I I 

THERMAL RELAY 
BYPASS 

KEY REMOVABLE it\; 
NORMAL" POSITION 

TidERMAL RELAY 

ARMED 

SEE TABLE  2 

MCC 

ABWR DCDtTier 2 Rev. o 21-154.5 



! HPCF "C" MANUAL INlTlATlON SIGNAL 

i $33' 

HARDWIRE 
(NOT MULTIPLEX) 

THERMAL RELAY 

KEY REMOVABLE IN 
NORMAL" POSITION 

THERMAL RELAY 

ARMED 
BYPASS 

SEE TABLE 2 

MCC 1 
@ 

I 
@ I 

HPCF L O O P  "C" - THERMAL R E L A Y  B Y P A S S  LOGIC 

(LOOP "B" ON PRIOR SHEET) 

ABWR DCD/lier 2 Rev. o 21- 154.6 



FIGURE 7.3-2 NUCLEAR BOILER SYSTEM IBD (Sheet 1 of 371 

ABWR DCD/?ier 2 21- 155 
Rev. 0 
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NOTES: 

1. PRESSURES SHALL BE IN MPo g. 

2. THE ADS LOAD DRIVERS SHALL BE CONNECTED SO THAT IT IS NECESSARY 
TO ENERGIZE BOTH ADS CHANNELS TO ACTUATE THE ADS VALVES. 

3. PARTS OF THE LOGIC AND CONTROL SYSTEM FOR THE OPERATION OF THE 
SRV'S IN THE RELIEF MODE ARE CLASSIFIED AS NON-SAFETY RELATED 
BUT THE TOTAL SYSTEM IS DESIGNED AS A SAFETY RELATED SYSTEM. 

4. DIVISION 2 IS THE SAME AS DIVISION 1 EXCEPT THAT DIVISION 2 
SUFFIX LETTERS ARE THOSE IDENTIFIED IN PARENTHESIS. 

5. NUMBERS OR LETTERS IN PARENTHESIS DESIGNATE THOSE APPLICABLE 
TO THE SRV'S WHICH FOLLOW IN SEQUENCE AFTER THE FIRST IN THE 
GROUP OF 3 OR 4 SRV'S. 

6. THE LOGIC SHALL INCORPORATE PROVISIONS TO REVERT 2 / 4  LOGIC 
TO 2 / 3  LOGIC DURING BYPASS OF A SINGLE DlVlSlON OF SENSORS. 
ALSO. THE LOGIC DIAGRAM SHALL NOT PERMIT THE BYPASS OF MORE 
THAN ONE DlVlSlON OF SENSORS AT A TIME. THE PROVISIONS ARE 
ILLUSTRATED IN THE SSLC BLOCK DIAGRAM, SH 36 .  ZONES 8 4  & C4. 

REFERENCE DOCUMENTS UNDER THE FOLLOWING IDENTITIES 
ARE TO BE USED IN CONJUNCTION WITH THIS DRAWING. 

1. NUCLEAR BOILER SYSTEM. P&ID 
2.  REMOTE SHUTDOWN SYS, IBD 
3. RESIDUAL HEAT REMOVAL SYSTEM. P&ID 
4.  HIGH PRESSURE CORE FLOODER. P&lD 
5.  LEAK DETECTION SYSTEM, IBD 
6.  REACTOR PROTECTION SYSTEM, IED 
7. TURBINE CONTROL SYSTEM. IBD 

SUPPORTING DOCUMENTS 

1. INTERLOCK BLOCK DIAGRAM (IBD) STANDARD 

MPL NO. 

MPL NO. 

A10-3070 
7. ISOLATORS ARE NOT REQUIRED WHERE THE SAME DIVISIONAL LOGIC 

IS USED FOR BOTH INPUT SIGNALS AND LOGIC. 

8.  (A)  FO IS "FAIL OPEN", FOR EXAMPLE, VALVE OPENS ON LOSS OF 
POWER AND/OR LOSS OF PNEUMATIC OR HYDRAULIC PRESSURE. 

9. SEE TABLE 1 FOR ANNUNCIATOR/ALARM LIGHT INFORMATION, SH 3 4  & 35 .  

10. ALL ANNUNCIATORS ARE LOCATED IN THE MAIN CONTROL ROOM 
UNLESS OTHERWISE NOTED. 

11. THE SRV OUTPUT LOGIC SHALL INCLUDE PROVISIONS TO BYPASS ONE 
OF TWO CHANNEL OUTPUTS AND TO REVERT 2 / 2  LOGIC TO 1/1 LOGIC 
WHEN BYPASSED. THE PROVISIONS ARE ILLUSTRATED IN THE SSLC 
BLOCK DIAGRAM. SH 3 6  & 37 .  ALSO SEE NOTE 3 ON SH 3 7 .  POWER 
SOURCE CONNECTIONS FOR SRV'S ARE 125V DC AND 125V DC 
RETURN AS SHOWN. 

12. ADS OUTPUT LOGIC SHALL NOT INCLUDE PROVISIONS TO BYPASS THE 
DUAL OUTPUTS. SINGLE CHANNEL FAILURE IN ONE ADS DlVlSlON SHALL 
CAUSE LOSS OF OUTPUT FUNCTION IN THAT ADS DIVISION ONLY AS 
SH0.VN ON SH 37.  

13. MONITOR THE CONTINUITY OF THE SRV ADS SOLENOIDS BY  APPLICATION 
OF A NON-ENERGIZING CURRENT TO EACH SOLENOID. 

14. INTERMEDIATE PROCESSOR WHICH PREVENTS THE FAILURE OF THE 
NON-SAFETY RELATED DATA FROM AFFECTING THE SAFETY RELATED 
LOGIC. 

15. THIS SIGNAL LINE SHALL BE HARDWIRED. INDICATORS REQUIRED 
TO BE HARDWIRED ARE SHOWN ON THIS DRAWING. 

16. SIGNALS TO ANNUNCIATORS AND NON-SAFETY INDICATORS SHALL BE 
OPTICALLY ISOLATED FROM THE SAFETY RELATED INPUT SIGNAL. 

NOTES AND REFERENCES 

I 
FIGURE 7.3-2 NUCLEAR BOILER SYSTEM IBD (Sheet 2 of 37) 
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NOTE 3 

FIGURE 7.3-2 NUCLEAR BOILER SYSTEM IBD (Sheet 3 of 371 
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ADS LOGIC AND CONTROL, DIVISION 1 - TYPICAL OF DIVISION 2 (NOTE 4) 
- - - -  -- ----------- 

11 

+DC 

DIV 1[2) 
125 VDC 
RETURN 

- ,- ,- .- ,- 
2 -  I -  I -  I -  , 

FOlOH 
TYPCAL OF FOlON 

-------- 
FOlOC 

TYPCAL OF FOlON 

-------- 
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FOlOR 

TYPCAL OF FOlON 

-------- 
FOIOA 

"1 

ADS DIVISION 1 CONTINUED ON NEXT SHEET 
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7 6 5 4 3 2 I 
ADS DIVISION 1 CONTINUED - TYPICAL OF DIVISION 2 (NOTE 4)  

ADS 
RESET 

CHANNEL 1 MICROPROCESSOR ----------- 

4b 

I PlSZ625B 

----------- - 
CHANNEL 1 MICROPROCESSOR 

HPCF PUMP C 

ADS LOGIC AND CONTROL DIVISION 1 CONTINUED ON NEXT SHEET ADS LOGIC & CONTROL (CONT'D) 

-- 

FK;URE 7.3-2 NUCLEAR BOILER SYSTEM 80 [Sheet tQ of 37) 
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CHANNEL 2 
DUPLICATE OF CHANNEL 1 

MICROPROCESSOR 

ADS LOGIC AND CONTROL DIVISION 2 
TYPICAL OF DIVISION 1 (NOTE 4) 



ADS DIVISION 1 - TYPICAL OF DIVISION 2 
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e ----------------- 1 FOtOB TYPICAL OF FOIOM ----------------- 

%?+= ----------------- 
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Figure 7.3-2 NUCLEAR BOILER SYSTEM IBD (Sheet 18 of 37) 
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I 1 ,  I I MOV FOOlA(F0018) 
T, L (T)*  
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FEEDWATER VALVE 1 , 

...-. . 
FEEDWATER MOV - - 

FOOlA(F001B) 
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NORMAL c 

* T LIMIT AFTER VALVE IS PARTLY 
OPEN AND L(T) LIMITS WHEN VALVE 

@I 
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Figure 7.3-2 NUCLEAR BOILER SYSTEM IBD (Sheet 19 of 37) 
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FEEDWATER VALVES FOOlA(F001B) 
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LOCATION 

LOCATION 



MCR 

DIV 1 
120V AC 

I 

FEEDWATER CHECK 820-1010 
VALVE F003A(F003B)  

NORMAL AIR SUPPLY COSI CLOSE 

AOV-F003A(F003B) 
FC  (NOTE 8) 

AC @ L 
FEEDWATER MCR 

CHECK VALVE 
OPEN 1 PNEUMATIC 

' 

@ 
CLOSE ACTUATOR 6-l 
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1 1 ,  I I MOV F007A(F0078 )  

CUW RETURN FW SELECTOR 

F-OPEN 
NORMAL 

F-CLOSE 

T, L(T) * 
CUW RETURN FW 
SELECTOR VALVE 

---c OPEN - CLOSE 

T, TL * *  
T 

MCR 

@ 
0 

* T LIMIT AFTER VALVE IS PARTLY 
OPEN AND L(T) LIMITS WHEN VALVE 
OPEN FULLY 

** T LIMIT AFTER VALVE IS PARTLY 
CLOSED AND TL LIMITS WHEN VALVE 
CLOSES FULLY 
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F-OPEN 
MOV-FOIl(F012) 

DIV 2(1) MCR T, L(T)*  

STEAM LlNE BYPASS/ 
DRAIN ISOLATION VALVE MAIN STEAM LINE 

FOll(F012) BYPASS/DRAIN MCR 
ISOLATION VALVES 

OPEN . @  
__c CLOSE 

TL 
0 

LDS 
REF 5 
DIV 2 E31-1030 

DlV 1 

* T LIMIT AFTER VALVE IS PARTLY 
OPENED. AND L(T)  LIMITS WHEN 
VALVE OPENS FULLY 
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TEMPERATURE ALARM AND RECORDER 

NUCLEAR BOILER SYSTEM IBD (Sheet 28 of 37) 
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LOCATION 
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DIV 3 NOTES 15 & 16 
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FIGURE 7.3-2 NUCLEAR BOILER SYSTEM IBD (Sheet 29 of 37) 
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I POT FOlOM POS Z902M 
I 

SRV VALVE STEM 
POSITION TRANSMITTER SRV FULLY OPEN 

POS Z902M 

SRV FULLY CLOSED 

TYPICAL FOR 18 SRV VALVE STEM POSITION 
TRANSMITTERS POT B21-F010A-U 
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RECORD 
TEMPERATURE ) I 

I 

LINE TEMPERATURE ABOVE 104.4 "C "1 
TYPICAL FOR 18 SRV DISCHARGE 
LlNE TEMPERATURE ELEMENT TE029A-U 

RECORD 
TEMPERATURE 

TE032 
& 

B21-TSZ632 
u 

A 

LlNE TEMPERATURE 
- ABOVE 104.4 O C  c 
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( MSlV 2 9 2 %  OPEN 
DlV (SEE TABLE) 

/ R ; X ~  ( Y )  RPS REF 6 

POS-2 
/ I MCR 

MSlV 2 9 0 %  OPEN 
DIV (SEE TABLE) , 

POS-3 

MSlV 5 4 %  OPEN NON-DIV 
(VALVE CLOSED) 

TABLE 

1 VALVE NO. 1 POS-1 1 POS-2 1 1-1 RPS LDS TCS 

F008A DIV 1 DlV 1 A 16 2 4  

F008B DIV 2 DIV 2 B 17 2 4  

FOO8C DIV 3 DIV 3 C 18 2 4  

F008D DIV 4 DIV 4 D 19 2 4  

F009A DIV 1 DIV 1 E 16 2 4  

F009B DIV 2 DIV 2 F 17 2 4  

F009C DIV 3 DlV 3 G 18 2 4  

F009D DIV 4 DIV 4 H 19 2 4  

ABWR DCDn?er 2 Rev. o 21-386 





ALARM INDICATION FUNCTION SOURCE 
NO. OF SIGNAL 

1 ALARM/RED HIGH REACTOR PRESSURE LOGIC OUTPUT FOR SRV 
LIGHT DIVISION 1 821-F010P SHEET 3 

ALARM/RED HIGH REACTOR PRESSURE LOGIC OUTPUT FOR SRV 
LIGHT DIVISION 2 B21-FOlOJ SHEET 4 

3 ALARM 
ADS CHANNEL 1 ARMED LOGIC OUTPUT 
DIVISION 1 SHEET 11 

ALARM ADS CHANNEL 2 ARMED LOGlC OUTPUT 
DIVISION 1 SHEET 11 

5 ALARM ADS CHANNEL 1 TRIP LOGIC OUTPUT 
DIVISION 1 SHEET 11 

6 ALARM 
ADS CHANNEL 2 TRIP LOGIC OUTPUT 
DIVISION 1 SHEET 11 

ALARM/ORANGE ADS INHIBIT SWITCH IN LOGIC OUTPUT 
LIGHT INHIBIT POSITION DIVISION 1 SHEET 11 

8 ALARM 
ADS CHANNEL 1 MANUAL LOGIC OUTPUT 
PERMISSIVE DIVISION 1 SHEET 11 

9 ALARM ADS CHANNEL 2 MANUAL LOGIC OUTPUT 
PERMISSIVE DIVISION 1 SHEET 11 

10 ALARM ADS 2 9  SECOND TIMER LOGIC OUTPUT 
RUNNING CHANNEL 1 DIVISION 1 SHEET 14 

11 ALARM ADS 2 9  SECOND TIMER LOGIC OUTPUT 
RUNNING CHANNEL 2 DIVISION 1 SHEET 15 

12 ALARM ADS HIGH DRYWELL PRESSURE LOGIC OUTPUT 
PERMISSIVE CHANNEL 1 DIV 1 SHEET 14 

13 ALARM ADS HIGH DRYWELL PRESSURE LOGIC OUTPUT 
PERMISSIVE CHANNEL 2 DIV 1 SHEET 15 

14 ALARM ADS ECCS PUMP DISC PRESS LOGIC OUTPUT 
PERMISSIVE CHANNEL 1 DIV 1 SHEET 14 

15 ALARM ADS ECCS PUMP DISC PRESS LOGIC OUTPUT 
PERMISSIVE CHANNEL 2 DIV 1 SHEET 15 

16 ALARM ADS CHANNEL 1 ARMED LOGIC OUTPUT 
DIVISION 2 SHEET 11 

17 ALARM ADS CHANNEL 2 'ARMED LOGIC OUTPUT 
DlVlSlON 2 SHEET 11 

18 ALARM ADS CHANNEL 1 TRIP LOGIC OUTPUT 
DlVlSlON 2 SHEET 11 

19 ALARM ADS CHANNEL 2 TRIP LOGIC OUTPUT 
DIVISION 2 SHEET 11 

20 ALARM/ORANGE ADS INHIBIT SWITCH IN LOGIC OUTPUT 
LIGHT INHIBIT POSITION DIVISION 2 SHEET 11 

21 ALARM ADS CHANNEL 1 MANUAL LOGIC OUTPUT 
PERMISSIVE DIVISION 2 SHEET 11 

2 2  ALARM ADS CHANNEL 2 MANUAL LOGlC OUTPUT 
PERMISSIVE DIVISION 2 SHEET 11 

2 3  ALARM ADS 2 9  SECOND TIMER LOGlC OUTPUT 
RUNNING CHANNEL 1 DIVISION 2 SHEET 14 

2 4  ALARM ADS 2 9  SECOND TIMER LOGIC OUTPUT 
RUNNING CHANNEL 2 DIV 2 SHEET 15 

2 5  ALARM ADS HIGH DRYWELL PRESS LOGIC OUTPUT 
PERMISSIVE CHANNEL 1 DIV 2 SHEET 14 

2 6  ALARM ADS HIGH DRYWELL PRESS LOGIC OUTPUT 
PERMISSIVE CHANNEL 2 DIV 2 SHEET 15 

2 7  ALARM ADS ECCS PUMP DlSCH PRESS LOGIC OUTPUT PERMISSIVE CHANNEL 1 DIV 2 SHEET 14 

2 8  ALARM ADS ECCS PUMP DlSCH PRESS LOGIC OUTPUT 
PERMISSIVE CHANNEL 2 DIV 2 SHEET 15 

2 9  ALARM SRV RELIEF "P" SWITCHED OFF ::;Ly3OUTPUT 

ALARM INDICATION FUNCTION SOURCE 
NO OF SIGNAL 

30 ALARM SRV RELIEF " J '  SWITCHED OFF ::LLy40UTPUT 
31 ALARM SRV RELIEF "M" SWITCHED OFF ::h","PUTPUT 
3 2  ALARM SRV RELIEF "S" SWITCHED OFF ::LF50UTPUT 
3 3  ALARM SRV RELIEF "G" SWITCHED OFF ::&y60UTPUT 
3 4  ALARM SRV RELIEF " B E  SWITCHED OFF ::1!y50UTPUT 
3 5  ALARM SRV RELIEF "K" SWITCHED OFF ::g$"70UTPUT 
3 6  ALARM SRV RELIEF "E" SWITCHED OFF :;&y80UTPUT 
3 7  ALARM SRV RELIEF "U" SWITCHED OFF ::;LyBoUTPUT 
3 8  ALARM SRV RELIEF "D" SWITCHED OFF :,"L:$"80UTPUT 
3 9  ALARM SRV RELIEF "N" SWITCHED OFF :,"/1!$"90UTPUT 
4 0  ALARM SRV RELIEF "H" SIWTCHED OFF ::&ygoUTPUT 
41 ALARM SRV RELIEF "To '  SWITCHED OFF :,"L;$"gOUTPUT 
4 2  ALARM SRV RELIEF "C" SWITCHED OFF ::~k~90uTPUT 
4 3  ALARM SRV RELIEF "L" SWITCHED OFF :,"LL$"l:UTPUT 
4 4  ALARM SRV RELIEF "F" SWITCHED OFF ::LLyI:UTPUT 
4 5  ALARM SRV RELIEF "R" SWITCHED OFF ::l:yl:UTPUT 
4 6  ALARM SRV RELIEF "A"  SWITCHED OFF ::~~y,$uTPUT 

ALARM/RED ENHANCED RPV WATER LOGIC OUTPUT 4 7  LIGHT LEVEL LOW DIV 1 SHEET 2 7  

ALARM/RED ENHANCED RPV WATER LOGIC OUTPUT 48 LIGHT LEVEL LOW DIV 2 SHEET 2 7  

ALARM/ORANGE LOW RPV METAL OR LOGIC OUTPUT 49 LIGHT BOTTOM DRAIN TEMP SHEET 2 8  

50 ALARM/RED HlGH DRYWELL PRESSURE LOGlC OUTPUT 
LlGHT DIVISION 1 SHEET 2 9  
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51 
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53 
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55 
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5 7  

5 8  

5 9  
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INDICATION 

ALARM/RED 
LIGHT 

ALARM/RED 
LIGHT 

ALARM/RED 
LIGHT 

ALARM/RED 
LIGHT 

ALARM/ORANGE 
LIGHT 

ALARM 

ALARM 

ALARM 

ALARM 

ALARM 

ALARM 

ALARM 

ALARM 

ALARM 

5 7 4 6 

E 

- 

D 

- 

C 

---e 

- 

B 

- 

A 

FUNCTION 

HIGH DRYWELL PRESSURE 
DIVISION 2 

HIGH DRYWELL PRESSURE 
DIVISION 3 

HIGH DRY WELL PRESSURE 
DIVISION 4 

SRV VALVECS) OPEN 

SRV DISCHARGE LINE(S) OR 
R P V  HEAD VENT HIGH TEMP 

R P V  HEAD S E A L  
LEAKOFF  HIGH PRESSURE 

ADS 8 MINUTE TIMER RUNNING, 
CHANNEL 1, DIVISION 1 

ADS 8 MINUTE TIMER RUNNING, 
CHANNEL 2, DIVISION 1 

ADS 8 MINUTE TIMER RUNNING. 
CHANNEL 1, DIVISION 2 

ADS 8 MINUTE TIMER RUNNING, 
CHANNEL 2, DIVISION 2 

ATWS AUTOMATIC INHIBIT OF A D S  
INITIATION. CHANNEL 1. DlVlSlON 1 

A T W S  AUTOMATIC INHIBIT OF A D S  
INITIATION. CHANNEL 2 ,  DlVlSlON 1 

ATWS AUTOMATIC INHIBIT OF ADS 
INITIATION, CHANNEL 1. DlVlSlON 2 

ATWS AUTOMATIC INHIBIT OF A D S  
INITIATION, CHANNEL 2 ,  DlVlSlON 2 

ADS SRV SOLENOID(S1 LOSS OF 
CONTINUITY DIVISION 1 

ADS SRV SOLENOID(S) LOSS OF 
CONTINUITY DIVISION 2 

RPV  LOW WATER 
L E V E L  3 HARDWIRED 

HIGH DRYWELL PRESSURE 
HARDWIRED 

3 

SOURCE 
OF SIGNAL 

LOGIC OUTPUT 
SHEET 2 9  

LOGIC OUTPUT 
SHEET 2 9  

LOGlC OUTPUT 
SHEET 2 9  

LOGlC OUTPUT 
SHEET 3 0  

LOGIC OUTPUT 
SHEET 3 1  

LOGlC OUTPUT 
SHEET 33 

LOGIC OUTPUT 
SHEET 14 

LOGIC OUTPUT 
SHEET 15 

LOGIC OUTPUT 
SHEET 14 

LOGIC OUTPUT 
SHEET 15 

LOGlC OUTPUT 
SHEET 13 

LOGlC OUTPUT 
SHEET 16 

LOGlC OUTPUT 
SHEET 13 

LOGlC OUTPUT 
SHEET 16 

LOGlC OUTPUT 
SHEET 18 

LOGIC OUTPUT 
SHEET 18 

LOGIC OUTPUT 
SHEET 2 7  

LOGIC OUTPUT 
SHEET 2 9  

2 

TABLE 1 (CONT)  

ANNUNCIATOR LIST 
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NOTES: 

1. ALL EQUIPMENT AND INSTRUMENT PREFIXED B Y  SYSTEM 
NO. E51- UNLESS OTHERWISE NOTED. 

2. DIVISIONAL SIGNALS TO ANNUNCIATORS SHALL BE 
ISOLATED FROM NON-IE ALARM. 

3. THE POWER TO CONTROL LOGlC AND TO THE MOTOR OPERATED 
F 0 3 6  VALVE SHALL BE SUPPLIED FROM DIVISION 2 POWER. 

4. THE LOGlC DESIGN SHALL INCORPORATE PROVISIONS TO 
REVERT 2 / 4  LOGlC TO 2 / 3  LOGlC DURING BYPASS OF A SINGLE 
DIVISION OF SENSORS. ALSO, THE LOGlC DESIGN SHALL NOT 
PERMIT THE BYPASS OF MORE THAN ONE DIVISION OF SENSORS 
AT A TIME. 

5. SETPOINT VALUE IS NOT SUBJECT TO THE APPROVAL 
OF THIS DOCUMENT. 

6. POWER SUPPLY SHALL BE DIVISION 1 UNLESS OTHERWISE 
SPECIFIED. 

7. THE INBOARD CONTAINMENT ISOLATION VALVE F 0 3 5  MANUAL 
CONTROL AND VALVE POSITION STATUS INDICATION 
(IN ADDITION TO BEING MULTIPLEXED) SHALL BE 
HARDWIRED TO THE MAIN CONTROL ROOM. 

REFERENCE DOCUMENTS UNDER THE FOLLOWING IDENTITIES 
SHALL BE USED IN CONJUNCTION WlTH THIS DRAWING. 
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DRAIN POT SYSTEM ISOLATION VALVE F 0 4 0  

STEAM INLET TRAP BYPASS VALVE F 0 5 8  

DRAIN POT SYSTEM ISOLATION VALVE F 0 4 1  
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TESTABLE CHECK VALVE F 0 0 5  AND 
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TABLE 1: ANNUNCIATOR/ALARM LIST TABLE 1 (CONT'D) ANNUNCIATOR/ALARM LIST 

INDICATOR FUNCTION 
INITIATING 
DEVICE 

RClC TURBINE GOVERNOR END BEARING OIL TEMP 
TEMP HIGH SWITCH 

RClC TURB COUP END BEARING OIL TEMP 
TEMP HIGH SWITCH 

BAROMETRIC CONDENSER VACUUM LEVEL 
TANK LOW LEVEL SWITCH 

BAROMETRIC CONDENSER VACUUM LEVEL 
TANK HIGH LEVEL SWITCH 

RClC TURBINE EXHAUST DIAPHRAGM PIS- 
PRESSURE HlGH Z614A.E.B,F 

RClC TURBINE EXHAUST LlNE 
DISCHARGE PRESSURE HlGH PIS-Z613A,E 

RClC PUMP SUCTION PRESSURE HIGH PIS-Z601 

RClC PUMP SUCTION PRESSURE LOW PIS-Z602 

RClC AREA TEMP HlGH E31-PS 
Z605A,B,C,D 

RClC STEAM LlNE FLOW HlGH E31-FS 
Z606A.B.C.D 

RClC STEAMLINE E31-PS 
ALARMS PRESSURE LOW Z607A,B,C,D 

RClC ISOLATED E31 LOGIC OUTPUT 

STEAM SUPPLY WARM-UP LIMIT 
VALVE F 0 4 8  NOT FULLY CLOSED SWITCH 

STEAM SUPPLY OUTBOARD ISOLATION LIMIT 
VALVE F 0 3 6  NOT FULLY OPENED SWITCH 

STEAM SUPPLY INBOARD ISOLATION LIMIT 
VALVE F 0 3 5  NOT FULLY OPENED 

- -  

SWITCH 

RClC TURBINE EXHAUST LIMIT 
VALVE F 0 3 9  NOT FULLY OPENED SWITCH 

RClC TURBINE INLET STEAM LlNE 
WATER DRAIN POT LEVEL HlGH LSOll 

RCIC DISCHARGE LINE NOT FILLED PIS-Z608 

CONDENSATE STORAGE TANK TO SUPPRESSION 
POOL SUCTION AUTO TRANSFER OVERRIDE KOS 

ANY PUMP MOTOR OVERLOAD 
OR POWER LOSS MCC 

SUPPRESSION POOL WATER 
TEMPERATURE HIGH TIS-Z604 

A 

INDICATOR FUNCTION 
INITIATING 

DEVICE 

OIL FILTER DIFFERENTIAL PRESSURE HlGH DP 
SWITCH 

RClC MANUAL INITIATION SWITCH 
IN ARMED POSITION PBS 

RClC OUT OF SERVICE COS LOGlC 
OUTPUT 

RClC TURBINE BEARING OIL PRESSURE 
PRESSURE LOW SWITCH 

VACUUM TANK PRESSURE HlGH PRESSURE 
SWITCH 

RClC LOW FLOW FIS-Z607 

RClC LUBE OIL AFTER COOLER TEMP 
TEMP HIGH SWITCH 

VACUUM PUMP DISCHARGE ISOLATION LIMIT 
VALVE F047  NOT FULLY OPENED SWITCH 

RClC TURBINE TRIP AND THROTTLE VALVE LIMIT 
NOT FULLY OPENED SWITCH 

SUPPRESSION POOL WATER LEVEL HlGH LOGIC 
ALARMS OUTPUT 

CONDENSATE STORAGE TANK WATER LEVEL LOW &y"p',"T 
RClC TEST COS 

RPV WATER LEVEL LOW (L2) LOGlC 
OUTPUT 

DRYWELL PRESSURE HIGH LOGIC OUTPUT 

RClC INITIATION SIGNAL LOGlC 
OUTPUT 

RPV WATER LEVEL HlGH LL8) LOGlC 
OUTPUT 

ANY RClC VALVE OVERLOAD OR POWER LOSS MCC 

RClC LOGIC POWER FAILURE LOGIC OUTPUT 

STEAM SUPPLY TO TURBINE VALVE F037  LIMIT SWITCH, 
CLOSED ON HIGH WATER LEVEL (La) LOGIC OUTPUT 

THERMAL OVERLOAD RELAY BYPASS 
CONTROL SWITCH IN "TEST" KOS 

- 
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MOTOR OPERATED TURBINE TRIP & THROTTLE VALVE 



SYSTEM VALVE NO. NAME 
POWER 
SUPPLY 

RClC E51-F001 CST SUCTION VALVE DIV 1 DC 

RClC E51-F004 INJECTION VALVE DlV 1 DC 

RClC E51-F006 S/P SUCTION VALVE DIV 1 DC 

RClC E51-F008 TEST RETURN VALVE DIV 1 DC 

RClC E51-F009 TEST RETURN VALVE DIV 1 DC 

RClC E51-FOll MINIMUM FLOW VALVE DIV 1 DC 

RClC E51-F012 COOLING WATER SUPPLY VALVE DIV 1 DC 

RClC E51-F035 STEAM SUPPLY INBOARD ISOL VALVE DIV 1 AC 

RClC E51-F036 STEAM SUPPLY OUTBOARD ISOL VALVE DIV 2 DC 

RClC E51-F037 STEAM SUPPLY VALVE DIV 1 DC 

RClC E51-F039 TURBINE EXHAUST VALVE DIV 1 DC 

RClC E51-F045 STEAM SUPPLY BYPASS VALVE DIV 1 DC 

RClC E51-F047 VACUUM PUMP DlSCH ISOL VALVE DIV 1 DC 

RClC E51-F048 STEAM LINE WARM-UP VALVE DIV 1 AC 
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RClC * CONDENSATE PUMP DIV 1 DC 

RClC * VACUUM PUMP DIV 1 DC 
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1 NOTES: 

/ 1. RHR LOOP "A" LOGlC IS SHOWN. RHR LOOP B, & C LOGlC 
IS IDENTICAL TO "A"  EXCEPT A S  NOTED. 

2 .  ALL EOUIPMENT AND INSTRUMENTS ARE PREFIXED B Y  SYSTEM NUMBER E l l  
UNLESS OTHERWISE NOTED. 

3. VALVES F O l l A ,  F O l l B  AND F O l l C  ARE IN ELECTRICAL DIVISION 2. 3 AND 1 
RESPECTIVELY. THE MANUAL CONTROL SWITCH FOR VALVES FO l lA ,  F O l l B  
AND F O l l C  ARE IN ELECTRICAL DIVISIONS 1. 2 AND 3 RESPECTIVELY. 

4.  SYSTEM R10, ELECTRICAL POWER DISTRIBUTION SYSTEM, SHALL PERMIT 
MOTOR TO START ONLY FOR PUMP VOLTAGE > 7 0  PERCENT OF NOMINAL. 

5. DIVISIONAL SIGNALS SHALL BE ISOLATED FROM THE NON-IE ALARM 

6. THE LOGlC DESIGN SHALL INCORPORATE PROVISIONS TO REVERT 2 / 4  LOGlC 
TO 2 / 3  LOGlC DURING BYPASS OF A SINGLE DIVISION OF SENSORS. ALSO. 
THE LOGlC DESIGN SHALL NOT PERMIT THE BYPASS OF MORE THAN ONE 
DIVISION OF SENSORS AT A TIME. 

7 .  SETPOINT VALUES ARE PRELIMINARY AND WILL BE 
FINALIZED IN DETAILED DESIGN. 

8. UNLESS OTHERWISE SPECIFIED. POWER AND CONTROL CIRCUITS 
ARE DIVISION 1, 2 AND 3 FOR LOOPS A. B AND C RESPECTIVELY 

9 THIS EOUIPMENT IS ALSO CONTROLLED B Y  REMOTE SHUTDOWN SYSTEM 
(REFERENCE DOCUMENT 11) FOR RHR LOOPS A AND B ONLY. 

10. THE ELECTRICAL POWER DISTRIBUTION SYSTEM SHALL PROVIDE 
PUMP COO1A.B.C STOP SIGNALS DUE TO BUS UNDER VOLTAGE 
(< 3 0 %  VOLTAGE) AND ANY OF THE FOLLOWING MOTOR PROTECTIVE 
RELAY TRIP SIGNALS: 

A. MOTOR OVERCURRENT 
B .  BUS DIFFERENTIAL CURRENT 
C. GROUND OVERCURRENT 

REFERENCE DOCUMENTS 

1. NUCLEAR BOILER SYSTEM P&ID 

2. SUPPRESSION POOL TEMPERATURE 
MONITORING SYSTEM IBD 

3 .  RHR SYSTEM P&ID 

4 .  LEAK DETECTION & ISOLATION SYSTEM IBD 

5.  DELETED 

6. FLAMMABILITY CONTROL SYSTEM P&ID 

7. NUCLEAR BOILER SYSTEM IBD 

8. REACTOR WATER CLEAN-UP SYSTEM IBD 

9 FUEL POOL COOLING SYSTEM IBD 

10. REACTOR BLDG COOLING WATER SYSTEM/  
REACTOR SERVICE WATER SYSTEM IBD 

11 REMOTE SHUTDOWN SYSTEM IBD 

12. CONTAINMENT ATMOSPHERE 
MONITORING SYSTEM IBD 

13 INTERLOCK BLOCK DIAGRAM IIBD) STANDARDS 

14 REACTOR BLDG COOLING WATER SYSTEM P&ID 

MPL NO. 

821-1010 

T 5 3 - 1 0 3 0  

I 
FIGURE 7.3-4 RESIDUAL MAT REMOVAL SYSTEM IBD (Sheet 1 of 20) 
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ABBREVIATIONS: 
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OLU - OUTPUT LOGlC UNlT 
TLU - TRlP LOGlC UNlT 
DTM - DIGITAL TRlP MODULE 
SLU - SAFETY SYSTEM LOGIC UNlT 

FIGURE 7.3-5 LEAK DETECTION AND ISOLATION SYSTEM IBD (Sheet 1 of 77) 
ABWR IXDiTier 2 Rev. o 21-228.1 
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NOTES: 

1. A L L  REFERENCE L D S  MPL DESIGNATORS ARE PREFIXED BY E31  
UNLESS INDICATED OTHERWISE. 

2 .  NEGATIVE TRUE LOGIC IS USED IN THIS IBD TO DEPICT FAIL 
SAFE CONCEPTS FOR ALL SYSTEM ISOLATION FUNCTIONS. 
HIGH OR STATE 1 FOR THE UNTRIPPED NORMAL CONDITION AND LOW 
OR STATE 0 F O R  THE TRIPPED CONDITION. 

REFERENCE DOCUMENTS MPL NO. 
3. A L L  2 / 4  LOGlC SHALL REVERT TO 2 / 3  LOGlC DURING BYPASS OF A 

SINGLE DIVISION OF SENSORS. NOT MORE THAN ONE DIVISION OF 
SENSOR SHALL B E  BYPASSED AT ANY ONE TIME. 

1. NUCLEAR BOILER SYSTEM, IBD 821-1030 
2. NUCLEAR BOILER SYSTEM, P&ID B21-1010 

4.  THE MSlV PILOT SOLENOIDS SHALL BE POWERED FROM SAFETY 
3. STANDBY LIQUID CONTROL SYSTEM, IBD C41-1030 

DIVISIONS 1 AND 2 AS FOLLOWS: 4. NEUTRON MONITORING SYSTEM, IBD C51-1030 
5. REACTOR PROTECTION SYSTEM. IBD C71-1030 

SOLENOID 6. PROCESS RADIATION MONITORING SYSTEM. IBD 011-1030 01 7 .  RESIDUAL HEAT REMOVAL SYSTEM. IBD E l l -1030 

DIV II 
8. INTERLOCK BLOCK DIAGRAM STANDARD A10-3070 
9. LEAK DETECTION AND ISOLATION SYSTEM, IED E31-1040 

821-F009A-D OUT8  DIV I DIV II 10. REACTOR CORE ISOLATION SYSTEM. IBD E51-1030 
11. REACTOR WATER CLEAN-UP SYSTEM, IBD G31-1030 
12. SUPPRESSION POOL CLEAN-UP SYSTEM, IBD G51-1030 

5. A L L  SIGNAL OUTPUTS TO ALARMS AND COMPUTER SHALL 13. RADIOACTIVE WASTE SYSTEM. P&ID K17-1010 
BE  OPTICALLY ISOLATED FROM ESSENTIAL CIRCUIT. 14. REACTOR BUILDING COOLING WATER SYSTEM, IBD P21-1030 

6 .  THE LAST TWO SHEETS OF THIS IBD DEPICT THE SSLC HARDWARE 
15. HVAC NORMAL COOLING WATER SYSTEM, IBD P24-1030  

CONFIGURATION FOR PROCESSING THE CONTROL AND INTERLOCK 16. STANDBY GAS TREATMENT SYSTEM, IBD T22-1030 
LOGIC IN THIS IBD EXCEPT MSIV. THE BLOCK DIAGRAM 17. ATMOSPHERIC CONTROL SYSTEM, IBD T31-1030 
ILLUSTRATES THE FOLLOWING SPECIAL FEATURES: 18. FLAMMABILITY CONTROL SYSTEM, 180 T49-1030 

A. BYPASS UNlT FOR DIVISION-OF-SENSORS BYPASS. 
19. HEATING, VENTILLATING & AIR CONDITIONING SYSTEM, P&ID U41-1010 

(ONE UNlT PER DIVISION). 

B. DUAL REDUNDANT SLU MICROPROCESSORS WITH 2 / 2  OUTPUT 
VOTER TO PREVENT INADVERTENT INITIATION. 

3 

- 

B 

- 

A 

2 

C. AUTO-BYPASS OF EACH REDUNDANT MICROPROCESSOR 
CHANNEL ON LOOP FAILURE. WITH MANUAL BACKUP. 

MSlV OPERATIONAL MODES 

MPL NO. E31-1030 

REFERENCE 

E = ENERGIZED 
DE =DE-ENERGIZED * = TEST SOLENOID 

SOLENOID 

1 * 2 

E 
DE 
E 

DE 

DE 
E 
E 

(1) MSlV AUTO/OPEN 

(PLANT NORMAL OPER.) 

( 2 )  MSlV QUICK 

CLOSED 

(3) MSlV TEST 

CLOSED 

3 

DE 
E 
E 

DE 

E 
E 

DE 

D E 
DE 
DE 

DE 

E 
E 
E 
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MSL TUNNEL TEMP HIGH - ONE COMMON TO FOUR DIVISIONS 

MSL TURBINE AREA AMBIENT TEMP HIGH - SAME AS 3 ABOVE 

MSL RADIATION HIGH - SAME AS 3 ABOVE 

REACTOR WATER LEVEL LOW - SAME AS 3 ABOVE 

MSL A STEAM FLOW HIGH - SAME AS 3 ABOVE 

MSL B STEAM FLOW HIGH - SAME AS 3 ABOVE 

MSL C STEAM FLOW HIGH - SAME AS 3 ABOVE 

MSL D STEAM FLOW HIGH - SAME AS 3 ABOVE 

MAIN CONDENSER VACUUM LOW - SAME AS 3 ABOVE 

MSL PRESSURE LOW - SAM AS 3 ABOVE 

TRIPPED MSlV VARIABLE IN BYPASSED CHANNEL A 

TRIPPED MSlV VARIABLE IN BYPASSED CHANNEL B 

TRIPPED MSlV VARIABLE IN BYPASSED CHANNEL C 

TRIPPED MSIV VARIABLE IN BYPASSED CHANNEL D 

RHR EOUIPMENT AREA A TEMP HIGH 

RHR EOUIPMENT AREA B TEMP HIGH 

RHR EOUIPMENT AREA C TEMP HIGH 

RHR ISOLATED - LOOP A 

RHR ISOLATED - LOOP B 

RHR ISOLATED - LOOP C 

RClC EQUIPMENT AREA TEMP HIGH 

RClC STEAMLINE PRESSURE LOW 

RClC STEAMLINE FLOW HIGH 

RCIC ISOLATED 
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ALARM FUNCTION 

CUW REGEN HX AREA TEMP HIGH 

CUW NON-REGEN HX AREA TEMP HIGH 

CUW VALVE ROOM TEMP HIGH 

CUW INBOARD VALVE ISOLATED 

CUW OUTBOARD VALVE ISOLATED 

CUW INJECTION VALVE ISOLATED 

CUW HEAD SPRAY VALVE ISOLATED 

DW INBOARD PCV VALVES ISOLATED 

DW OUTBOARD PCV VALVES ISOLATED 

DW FISSION PRODUCT SAMPLING SYSTEM ABNORMAL 

SPCU ISOLATED 

DRYWELL LCW DRAIN LINE ISOLATED 

DRYWELL HCW DRAIN LINE ISOLATED 

RCW/HNCW PCV VALVES ISOLATED 

AC SYSTEM/HVAC ISOLATED 

SGTS INITIATED ONE EACH PER TRAINS B & C 

F C  SYSTEM ISOLATED ONE EACH PER TRAINS B & C 

MONITORED AREA DlFF TEMP HIGH 
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FIGURE 7.3-5 LEAK DETECTION AND ISOLATION SYSTEM IBD [Sheet 10 of 77) 
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* ANY OTHER SUITABLE METHOD THAT PERFORMS 
THE SAME FUNCTIONS AS THIS SWITCH IS AN 
ACCEPTABLE OPTION. 
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FIGURE 7.3-5 LEAK DETECTION AND ISOLATION SYSTEM IBD (Sheet 14 of 77)  
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FIGURE 7.3-5 LEAK DETECTION AND ISOLATION SYSTEM B D  (Sheet 18 of 77)  
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* ANY OTHER SUITABLE METHOD THAT PERFORMS 
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NOTES: 
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2. TRIAL RUN POSITION IS USED IN PLANT SCHEDULED 
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3. SETPOINT VALUE IS A REFERENCE ITEM IN IBD. 

4.  SGTS FAN B(C) TIME DELAY FOR STOP SIGNAL TO ALLOW 
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FIGURE 7.3-7 REACTOR BUILDING COOLING WATER/REACTOR SERVICE WATER SYSTEM IBD (Sheet 7 of 191 
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REF 3 
/ \ 

TIC605A MCRP 
/ 1 ( COOLING WATER TEMP 

CONTROLLER OUTPUT SlGNA 

F 0 0 6 A :  RCW SUPPLIED COOLING WATER TEMP CONTROL 
VALVE (HX SIDE) (A)  

FOlOA: RCW SUPPLIED COOLING WATER TEMP CONTROL 
VALVE (HX BYPASS SIDE) ( A )  

RCW COOLING WATER TEMP CONTROL V A L V E  

FIGURE 7.3-7 REACTOR BUILDING COOLING WATER/REACTOR SERVICE WATER SYSTEM IBD (Sheet 8 of 19) 

ABWR DCD/Tier 2 Rev. o 21-247 
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ELECTRICAL SOL 
VLV PWR SUPPLY 
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FIGURE 7.3-7 REACTOR BUILDING COOLING WATER/REACTOR SERVICE WATER SYSTEM IBD (Sheet 9 of 19) 

ABWR DCDITier 2 Rev o 27-248 

SWGR PWR SUPPLY 
OBSERVATION 



P21-MO-F141A 

RCW NON-ESSENTIAL EQUIPMENT COOLING WATER STOP V A L V E  P21-MO-F141A 

TYP ICAL  FOR V A L V E S  P21-MO-FlOlA,B 
P21-MO-F175A,B 
P21-MO-F176A,B 
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@ 1 

* FOR V A L V E S  P21-MO-FlOlA,B ONLY 
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ABWR DCDITier 2 Rev o 27-249 

m z  

ANNUNCIATOR 
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FORM 
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FIGURE 7.3-7 REACTOR BUILDING COOLING WATER/REACTOR SERVICE WATER SYSTEM IBD (Sheet 10 of 19) 
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NOTE:  THE LOGIC O F  RSW PUMP LUBRICATION IS OMMITED 
BECAUSE IT DEPENDS ON HARDWARE STRUCTURE. 

RSW PUMP 



7 6 5 4 3 2 

REF 3 VALVE F U L L Y  

E RSS OPEN 

MCRP 

RCW HX (A1 1 I 
P21-MO-F004A 

RCW OUTLET VALVE 1 RCW HX (A) F-OPEN - RCW OUTLET VALVE, 
--c OPEN @ ,  0, 

CONTROL SWITCH 

C3 
W 

L L Q L L  

RCW HX SELECT SW V A L V E  FULLY 

A/D RUNNING 
PB D/G RUNNING 

A/G RUNNING 

LIMIT SWITCH P21-MO-F004A 

HX (A) RCW OUTLET 
VALVE FULLY CLOSED 

HX (A) RSW INLET 
VALVE FULLY CLOSED 

VALVE FULLY CLOSED 

HX (G) RCW OUTLET 
VALVE FULLY OPEN 

HX (A) RCW OUTLET 
VALVE FULLY OPEN 

HX (GI RSW OUTLET 
VALVE FULLY OPEN 

VALVE FULLY OPEN 

HX (G) RSW INLET 
VALVE FULLY OPEN 

HX (A) RSW OUTLET 
VALVE FULLY OPEN 

HX (Dl RSW OUTLET 
VALVE FULLY OPEN 

HX (D) RCW OUTLET 
VALVE FULLY OPEN 

HX (0) RSW INLET 
VALVE FULLY OPEN R C W  HX OUTLET  V A L V E  

FIGURE 7.3-7 REACTOR BUILDING COOLING WATEWREACTOR SERVICE WATER SYSTEM IBD (Sheet 12 of 19) 
ABWR DCD/Tier 2 R ~ V .  o 27-25? 



STRAINER B A C K W A S H  V A L V E  ( A )  

TYPICAL FOR P41 -MO-F006 (A )  WITH 
F L U S H  CHANGED T O  F-OPEN AND OPEN 
CHANGED T O  F-CLOSE 



ON AO-F009D AND AO-FO11D EACH "A" CHANGES 
TO "D" AND OTHERS ARE SAME INTERLOCK. 

RCW HX DILUTION V A L V E ,  
DILUTION DISCHARGE V A L V E  



MCRP A 
THERMAL BYPASS SW I "  
I TEST I 
COS 1 NORMAL 1 AUXILIARY EQUIP 

FYf'lTATlON 

THERMAL B Y P A S S  
B Y  DEXClTATlON 

ON P C V  ISOLATION VALVE. 
V A L V E S  OF SUBSYSTEM "A" USE 
SUBSYSTEM "A" TEST SWITCH. 
V A L V E S  OF SUBSYSTEM "B" USE 
SUBSYSTEM "B" TEST SWITCH. 

LIMIT SW P21-F171A 

SIDE STOP VALVE (A) @ 
FULLY OPEN 1 

LIMIT SW P21-F171A 

SIDE STOP VALVE (A) @ 
FULLY CLOSED 1 

LIMIT SW P21-F172A 

SIDE STOP VALVE (A) 0 
FULLY OPEN 2 

LIMIT SW P21-F172A 

SIDE STOP VALVE (A) @ 
FULLY CLOSED 2 

LIMIT SW P21-F084A - 

STOP VALVE BYPASS @ 
VALVE (A) FULLY OPEN 3 

LIMIT SW P21-F084A 

STOP VALVE BYPASS @ 
VALVE (A) FULLY CLOSED 3 

MOTOR V A L V E  THERMAL BYPASS 



#30 M/C 

OVERLOAD 2 

# 30 P/C 

RSW PUMP (A) 
OVERLOAD 3 

# 3 0  P/C 

RSW PUMP (Dl 
OVERLOAD 4 

MCRP 
/ \ A ( RCW/RSW (A) LOGIC 

POWER FAILURE 

#30 MCC 

RCW/RSW (A) 
MO VALVE OVERLOAD 6 

RUNNING 

# 5 2  M/C TPU 

RCW PUMP (D) 
RUNNING 

- ~. 
PS604A MCRP 

LOW SUPPLY 
WATER PRESS 

ANNUNCIATOR (1) 

LS614A-2 MCRP 
/ \ 

RCW/HECW SURGE TANK (A) ( LEVEL LOW (3L) )-I 
LS614D 

LEVEL LOW (3L) 

LS614G 

RCW/HECW SURGE TANK (A) 
LEVEL LOW (3L) 

RCW PUMP (A )  OVERLOAD/TRIP 

NO. 

1 4 I RSW PUMP ID) OVERLOAD/TRIP I MCRP I 

7 

INDICATOR LOCATION 

6 

I 

RCW (A )  LOW SUPPLY 
COOLING WATER PRESSURE I MCRP I 

E 

- 

D 

- 

C 

---e 

- 

B 

- 

A 

RCW/RSW (A)  
LOGIC POWER FAILURE 

7 

5 I 4 

MCRP 

FIGURE 7.3-7 REACTOR BUILDING COOLING WATER/REACTOR SERVICE WATER SYSTEM IBD (Sheet 16 of 19) 
ABWR DCD/Tier 2 Rev. 0 21-255 
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V A L V E  
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FORM 

THERMAL 
BYPASS 

SWGR PWR SUPPLY 
OBSERVATION 
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VLV PWR SUPPLY 



TRS605A MCRP 

COOLING WTR 
HIGH TEMP 1 

LS614A-1 MCRP 
RCW/HECW 

SURGE TANK (A) 
LEVEL LOW (2L1 2 

LS614A-1 MCRP 
RCW/HECW 

SURGE TANK (A) 
LEVEL HIGH (2H) 3 

DPSOO6 A 

STRAINER HI 
DIFFER PRESS 

DP6006D 

STRAINER HI 

MGRP 
RCW/RSW 

OFF 

RCW/RSW (A) 
LOGIC POWER FAILURE 

\ / 

#80, POS M/C.P/C 
/ \ 

RCW/RSW (A) OPERATE ( POWER FAILURE 

# 2 7  MCC 

POWER FAILURE 

ANNUNCIATOR (2) 

INDICATOR I LOCATION I 

RCW/HECW SURGE TANK ( A )  
LEVEL  LOW ( 2 L )  I MCRP I 

, 

RCW/HECW SURGE TANK ( A )  
LEVEL  HIGH (2H) MCRP 

RCW (A) STRAINER HlGH 
DIFFERENTIAL PRESSURE 

MCRP 

RCW PUMP (A) RUNNING MCRP TPU 

- 

/ \ 
I 6 0  s 

RCW (A)  COOLING WATER 
HIGH SUPPLY TEMPERATURE 

( RCW PUMP ID) RUNNING ) 

MCRP 

RCW SYSTEM OUT OF SERVICE 

RSW PUMP (A) RUNNING MCRP TPU 

( RSW PUMP (0) RUNNING )--i 

E 

CONTROL SWITCH - 

STANT INTERR 

FIGURE 7.3-7 REACTOR BUILDING COOLING WATER/REACTOR SERVICE WATER SYSTEM IBD (Sheet 17 of 19) 
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R C W  HX/RSW ( A )  INLET V A L V E  ( P 4 1 - F 0 0 3 A )  
TYPICAL FOR RSW HX (A1 OUTLET VALVE P 4 1 - F 0 0 5 A  
TYPICAL FOR RSW STRAINER OUTLET VALVE P41-F013A 



R S W  ( A )  SUPPLY V A L V E  P41-F014A 

(TYPICAL FOR P41 -F015A)  



NO. TITLE 

1 NOTES, CONTENTS 

2 HECW PUMP (A&D) (1) 

3 HECW PUMP (A&D) (2) 

4 HECW PUMP (A&D) ( 3 )  

5 HECW REFRIGERATOR (A)  COMPRESSOR 

NOTES: 

1. UNLESS OTHERWISE NOTED, THE EQUIPMENT NUMBERS 
SHOWN ON THlS DIAGRAM ARE PREFIXED WITH P25.  

2. UNLESS OTHERWISE NOTED. THE POWER SUPPLY FOR 
SUPPORTING EQUIPMENT IS  FROM THE ESSENTIAL POWER. 

3. "#" FIXED NUMBERS IN THlS DIAGRAM INDICATE THE 
SWGR FUNTIONAL NUMBERS. 

4. THE LOGIC OF REFRIGERATOR IS OMITTED BECAUSE IT  
DEPENDS ON HARDWARE STRUCTURE. 

1 6 / HECW PUMP (B&E) ( I )  

1 7 1 "HECW PUMP (B&E) (2) I 
I 8 I HECW PUMP (B&E) (3)  I 

I 

9 HECW REFRIGERATOR (A) REACTOR BUILDING 
COOLING WATER INLET VALVE (P21) 

HECW CHILLED WATER IN-OUT PRESSURE 1 l o  / DIFFERENCE CONTROL VALVE I 
I I 1  I ANNUNCIATOR I 

REFERENCE DOCUMENT 

1. HVAC EMERGENCY COOLING WATER SYS P&lD 

2. REACTOR BUILDING COOLING WATER SYS P&ID 

3. REACTOR BUILDING COOLING WATER SYS/ 
REACTOR SERVICE WATER SYS IBD 

MPL NO. 
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I/ 

TPU t=77 s 
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t = 1 7 s  TPU 
n 

LCP 
OPERATIONAL SWITCH 
IN [PULL LOCK] POSITION 

5 5 5 LOCAL OPERATIONAL SWITCH 
IN [STOP] POSITION 

#88 MCC 
R/B ESSENTIAL ELEC 

EQUIP ROOM (A) 
ENTILATOR (A) RUNNIN 

n 

MCC 
/ 1 I 

HECW PUMP (A AND D) 

OBSERVATIONAL MEASURES 

t I I 

OTHFRS I 

USE 

, 
ANNUNCIATOR 

I ELECTRICAL SOL 
VLV PWR SUPPLY 

NO. 

I I 
137C9445\8075002 FIGURE 7.3-9 HVAC EMERGENCY COOLING WATER SYSTEM IBD (Sheet 2 of 11) 

ABWR DCDmer 2 Rev 3 21-260 
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HECW PUMP ( A  AND D) 

STOP 

FIGURE 7.3-9 HVAC EMERGENCY COOLING WATER SYSTEM IBD (Sheet 3 of 11) 
ABWR DCDfl'Ief 2 Rev 3 21-261 
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E 

- 

D 

- 

C 

----ft 
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5 4 

LCP 

3 
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PB I STOP 

2 

- HECW REFRIGERATOR (A)  - 

R10-1030 
2 70% BUS VOLTAGE 

- COMPRESSOR STOP SIGNAL 

1- 

3 
(wo) RUN HECW PUMP (A) - STOP 

COO1 A 

- HECW PUMP (A) 

8 ,8 ,  
CONTROL SWITCH 

AUTOMATIC RUNNING SIGNAL 

SH 2 

OPERATIONAL SWITCH 
IN [PULL LOCK] POSITION 

SH 2 

#52 p/c 
HECW REFRIGERATOR (A) 

COMPRESSOR STOP 
I 

L 

LOCAL OPERATIONAL SWlTC 
IN [STOP] POSITION 

- 
SH 2 

TS605B- 2 MCRP 
RETURN CHILLED 

WATER LOW 
TEMP 

G I @ 2  
3 

USE 

(LC 

0 ml- 
2 <  
t-0 

;-QE 
m z  

NO 

- 
COMPRESSOR RUNNING 

L 

SH 2 

HECW PUMP (A) STOP SIGNAL 

SH 4 
R10-1030 

<70% B U S  VOLTAGE L 

OBSERVATIONAL MEASURES 
SPECIFICATION 

0 8, 1 

0 @ 
2 2 

LOCATION 

MCRP 

LCP 

INSTANT INTERRUP- 
TION COUNTER MEAS 

P25-1030 

NEED 
NOT NEED 

NEED 
NOT NEED 
OPEN SIDE 

CLOSED SIDE 
EXIST 

NOT EXIST 
EXIST 

NOT EXIST 

VALVE 

ANNUNCIATOR 

0 

0 

INCHING 
OPERATION 

SEATING 
FORM 

THERMAL 
BYPASS 

INDICATOR 

AC V I 
oc v I 

SWGR PWR SUPPLY 
OBSERVATION 

ELECTRICAL SOL 
VLV PWR S U P P L Y  

LOCATION 

OTHERS 



LOCAL OPERATIONAL SWITCH ( IN (STOP) POSITION 

HECW REFRIGERATOR (A) 
FAULTY SIGNAL 

HECW PUMP (A) 
STOP SIGNAL 

,#a8 MCC I 
( HECW PUMP (A) 

RUNNING 

FIS003A LOCAL 
/ I \ 

CHILLED WATER ( LOW FLOW 1 
TS605A-2 MCRP 
RETURN CHILLED 

WATER HIGH 
TEMPERATURE 

HECW REFRIGERATOR (D) ( COMPRESSOR RUNNING 

1130 MCC 

HECW PUMP (D) 
OVERLOAD TRIP 

m 

MCC 

FAULTY SIGNAL 
C 

HECW PUMP (A) 
RUNNING SIGNAL 

HECW PUMP ( A  AND D) 

OBSERVATIONAL MEASURES 
USE SPECIFICATION LOCATION 

FIGURE 7 3-9 HVAC EMERGENCY COOLING WATER SYSTEM IBD (Sheet 4 of 11) 
ABWRDCWTkn2 Rev 3 21-262 

NO. 

OTHERS 

INSTANT INTERRUP- 
TlON COUNTER MEAS 

I I I I 

ANNUNCIATOR 
INDICATOR 

NEED 
NOT NEED I 

LOCATION 



HECW REFRIGERATOR ( A )  COMPRESSOR 

7 

FIGURE 7.3-9 HVAC EMERGENCY COOLING WATER SYSTEM IBD (Sheet 5 of 11) 
ABWRDCDmer2 Rev 3 21-263 
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MCC 

HECW PUMP (A) RUNNING 

M/C 

RCW PUMP (A) RUNNING 

4 

M/C 
CONTROL SWITCH 

3 - 2 

RCW PUMP (D) RUNNING 

LIMIT SWITCH 

HECW REFRIGERATOR (A) 

HECW REFRIGERATOR (A)  - COMPRESSOR STARTUP SIGNAL 

USE 

NO 

OBSERVATIONAL MEASURES 

\ - 

UCTION VLV FULLY CLOSE 

OPERATIONAL SWITCH IN 
[PULL LOCK] POSITION 

SH 2 TPU 

SPECIFICATION #52 

COMPRESSOR RUNNING 

LOCATION 

NEED 
NOT NEED 

NEED 
NOT NEED 
OPEN SIDE 

CLOSED SlDE 
EXIST 

NOT EXIST 
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NOT EXIST 

AC V I 
DC v I 

INSTANT INTERRUP- 
TlON COUNTER MEAS 

t = 6 0  s 
Y 

P25- 1030 

VALVE 

(WO) A - - 

- 
ANNUNCIATOR 

HECW REFRIGERATOR (A) a 

INCHING 
OPERATION 

SEATING 
FORM 

THERMAL 
BYPASS 

TS LCP 
CHILLED WATER 

OUTLET 
TEMP LOW ON HECW REFRIGERATOR (B), (C). (D). (E), (F) SUFFIX A CHANGES 

TO B, C, 0, E. F AND OTHERS ARE SIMILAR TO THAT OF THIS SHEET 
HOWEVER, REFRIGERATOR (B), (E) IS RCW PUMP (B OR E), 
AND REFRIGERATOR (C), (F) IS RCW PUMP (C OR F) 

INDICATOR 

1 

SWGR PWR SUPPLY 
OBSERVATION 

ELECTRICAL SOL 
VLV PWR SUPPLY 

LOCATION - 

I 1  
\ - 

FAULTY SIGNAL 

TS LCP 

OTHERS 

I 

CHILLED WATER 
OUTLET TEMP 
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HECW PUMP (0 AND E) 



HECW PUMP (B AND E)  

Figure 7.3-9 HVAC EMERGENCY COOUNG WATER SYSTEM IBD (Sheet 7 of 11) 
ABWR DCD/Tier 2 R ~ V .  o 21-26s 

2 3 4 
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5 7 6 
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COMPRESSOR STOP 
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LCP 
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HECW PUMP ( B  AND E )  



REFRIGERATOR (A)  COOLING WATER INLET VALVE 



ON HECW CHILLED WATER IN-OUT PRESSURE 
DIFFERENCE CONTROL VALVES (F0128, F012C) AND 
OTHERS ARE SIMILAR TO THAT OF THIS SHEET. 

HECW CHILLED WATER IN-OUT PRESSURE 
DIFFERENCE CONTROL VALVE 

2 3 4 

E 

- 

D 

- 

C 

-+ 

- 

B 

- 

A 

5 7 6 

F012A 
M C W  CHILLED WATER 

DPIC607A MCRP IN-OUT PRESSURE 

IN-OUT PRESS DIFFERENCE 
INDICATING CONTROLLER 

31FFERENCE CONTROL VLV 
ELECTROPNEUMATIC 

CONVERTER 
OPEN 

CLOSE 

CONTROL SWITCH 

OBSERVATIONAL MEASURES 
LOCATION USE SPECIFICATION 

ANNUNCIA TOR 
LOCATION NO. INDICATOR 

OTHERS 
, NEED 

NOT NEED 
NEED 

NOT NEED 
OPEN SIDE 

CLOSED SlDE 
, EXIST 

NOT EXIST 
EXIST 

NOT EXIST 
A c  V 

oc v 

INSTANT INTERRUP- 
TlON COUNTER MEAS 

Figure 7.3-9 HVAC EMERGENCY COOLING WATER SYSTEM IBD (Sheet 10 of 11) 

ABWR DCD/Tier 2 R ~ V .  o 21-268 

V A L V E  

INCHING 
OPERATION 

SEATING 
FORM 

THERMAL 
BYPASS 

SWGR OBSERVATION PWR SUPPLY 

ELECTRICAL SOL 
VLV PWR SUPPLY 



TS605A-1 MCRP 

C 

\ LOW / 

ON HECW PUMP (B AND El,  (C AND F )  SUFFIX A 
CHANGES TO B, C, AND ARE SIMILAR TO 
THAT OF THIS SHEET. 

ANNUNCIATOR 



NITROGEN GAS S R V  SUPPLY V A L V E  MO-F203 

NOTES.  

2 

1. HPlN SYSTEM DIVISION - A IS  POWERED FROM CLASS 1E 
DIVISION 1 AND HPlN SYSTEM DIVISION - B IS POWERED 
FROM C L A S S  1E DlVlSlON 2. 

7 

2 .  THE NON-SAFETY RELATED PORTION OF HPlN 
IS POWERED FROM NON-CLASS 1E SOURCE. 

5 6 

REFERENCE DOCUMENT: 
MPL NO. 

1. HIGH PRESS NITROGEN GAS SUPPLY S Y S  P&ID P54 -1010  

+ 

E 

- 

r) 

P 

C 

--e 

- 

B 

- 

A 

MPL NO. P 5 4 - 1 0 3 0  

4 

FIGURE 7.3-10 HlGH PRESSURE NITROGEN GAS SUPPLY SYSTEM IBD (Sheet 1 of 3) 
ABWR DCO/Tier 2 Rev. 0 21-270 
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PS602A-1 (B-1) 
HPIN ADS A(B) 
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A - 
MCRP 

NITROGEN GAS 
BOTTLE SUPPLY VLV 

FULLY OPEN 
P 
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M O - F 0 0 3 A  MCRP 

. <\ * 
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FULLY CLOSE 

@ 4 )  

\- 

@ 
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TYPICAL FOR 
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NITROGEN GAS 
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M 0 - F 2 0 3  
MCRP - - FULLY 
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4 
P 
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FULLY CLOSE - \J 

) 

NOTE 2 

(WO) a 7 

PS604 

INLET PRESS c 

CLOSED 

OPEN 
c 

@ 
FULLY 
CLOSE T C  @ 



PlSOOlA (B) LOCAL 
NITROGEN GAS 

BOTTLE (A) OUT- 
LET PRESS LOW 

V A L V E  F U L L Y  

DlV 1 
MCRP MO-F200  

#49 MCC 

SRV LlNE 
ISOLATION VLV 

FULLY OPEN 
CS 1 FULLY CLOSE 

THERMAL OVERLOAD 

T 
MCRP 

. FULLY 
', 

LOGIC POWER FAILURE 

INDICATOR 

N 2  GAS BOTTLE ( A )  

@ 

@ I - - 
OBSERVATIONAL MEASURES 

OUTLET PRESS LOW 

N 2  GAS BOTTLE (B )  

OPEN 

FULLY 
CLOSE 

OUTLET PRESS LOW 

HPlN S Y S  A V A L V E  

LOCATION USE 

T L 

TYP  FOR VALVES 
SEE TABLE 1 

V A L V E  F U L L Y  
CLOSED s= ' 

SRV LlNE ISOLATION V A L V E  M O - F 2 0 0  

TABLE  1 

THERMAL OVERLOAD 

ANNUNCIATOR 

SPECIFICATION 

LOCATlOl 

MCRP 

DIVISION 

1 

2 

V A L V E  
DESCRIPTION 

ADS LlNE - A 
ISOLA TlON VALVE 

ADS LlNE - B 
ISOLATION VALVE 

MCRP 

MCRP 

VALVE 
NUMBER 

MO-F007A  

MO-F007B  

HPIN S Y S  B V A L V E  -----I MCRP I 
THERMAL OVERLOAD 

HPlN S Y S  A RELAY 

LOGIC POWER FAILURE 

HPIN S Y S  B RELAY 

LOGIC POWER FAILURE 

SWITCH 
LOCATION 

MCRP 

MCRP 

I 

OTHERS 

MISCELLANEOUS ALARMS 

SEATING FORM 

Figure 7.3-10 HIGH PRESSURE NITROGEN GAS SYSTEM IBD (Sheet 2 of 3) 
ABWR DCD/Tier 2 Rev. 0 21-271 

OPEN 

TL 

TL 

CLOSE 

TL 

TL 



HPlN INLET 
FILTER DIFF 
PRESS HlGH 

7 

HPlN ADS - SRV LINES ISOLATION 

VALVE MO-FO12A AND 

6 

MISCELLANEOUS ALARMS 

E 

- 

D 

- 

C 

Figure 7.3-10 HlGH PRESSURE NITROGEN GAS SYSTEM IBD (Sheet 3 of 3) 
ABWR DCD/Tier 2 Rev. 0 21-272 

5 

VALVE FULLY 
OPEN 

4 

MCRP 
HPlN ADS-SRV LINES 

' 

- 

B 

- 

A 

CONTROL SWITCH 

I 

3 2 

, ISOLATION VALVES (WO) a DIV 1 - 
FULLY OPEN - k 

CS NORMAL 

MO-F012A 
T 

MCRP 

FULLY CLOSE c , 

CLOSE, @ 
PS602A-2(B-2) 
HPlN ADS A (B) TL 

TYPICAL FOR 

[M:!: 0:2 B] 

INLET PRESS 

FULLY OPEN 

FULLY 

@ 



S H  
N 0 

1 

2 

3 

4 

FIGURE 7.4-1 STANDBY LlOUtO CONTROL SYSTEM IBD (Sheet 1 of 6) 
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TITLE 

NOTES. CONTENTS 

SLC PUMP (A ) ,  (B )  

SLC LUBRICANT PUMP (A ) ,  ( 8 )  

SLC INJECTION VALVE (A ) .  (B )  

SLC PUMP ( A ) .  ( 8 )  
SUCTIOtJ V A L V E  

SLC STORAGE TANK LOW POWER HEATER. 
HIGH POWER HEATER & SLC MANUAL VALVE 

2 3 4 

E 

- 

0 

- 

(3 - 
- 

B 

- 

A 

5 7 

NOTES 

1 UNLESS OTHERWISE NOTED. THE DEVICE NUMBERS SHOWN 
ON THlS DIAGRAM ARE PREFIXED WITH C41. 

2 UNLESS OTHERWISE NOTED. POWER SUPF'LY OF THlS 
SYSTEM IS EMERGENCY ONE 

3 " # "  FIXED NUMBERS IN THlS DIAGRAM INDICATE THE 
SWGR FUNCTION NUMBERS 

4 THlS IBD EXPRESS FOR SYSTEM ( A )  AND TYPICAL 
FOR ( 8 )  

REFERENCE OOCUMENT MPL NO 

1 STANDBY LIQUID CONTROL S Y S  P&ID C41-1010 

2 STANDBY LIQUID CONTROL S Y S  PFD C 4  1- 1020 

3 LEAK DETECTION AND ISOLATION SYS IBD E31-1030 

MPL NO C41 -1030  

6 



* k E Y  R E M O V A B L E  
IN AUTO POSITION 

S L C  PUMP ( A ) ,  ( B )  



SLC PUMP ( A )  
INITIATION 

COO?A 

I'LIMP I A )  
SLC PUMP I A l  

OPERATIONAL SWITCH 
-- - STOP 

C\ 

IN I S T A R T I  Ck ).-- - 

POSITION 

IN CASE OF LUBRICANT Pl iMP I R ) ~  T t i t  L)EVICE NUMBERS ARE 
CHANGFD A S  F OLLOWING AFJO HE SIMII AR TO THE C A S E  
OF LUBRICANT PUMP ( A ) .  IJt.11 F 5'; OT tiFHWI',E NOTE D 

DEVICE tll lMtlF H A -  H 

5 1  C, L U R K I C A N T  PlJMP ( A ) .  ( t i )  



IN CASE OF SLC  INJECTION VALVE (B) .  THE DEVICE NUMBERS 
ARE CHANGED A S  FOLLOWING AND BE SIMILAR TO THE CASE 
OF SLC INJECTION VALVE (A) ,  UNLESS OTHERWISE NOTED. 

DEVICE NUMBER A-B 

SLC INJECTION V A L V E  ( A ) ,  ( 0 )  

ABWR DCDITier 2 asv. o 21-276 



IN CASE OF PUMP (B) SUCTION VALVE. THE DEVICE NUMBERS 
ARE CHANGED AS FOLLOWING AND BE SIMILAR T O  THE CASE 
OF SLC PUMP (A1 SUCTION VALVE. UNLESS OTHERWISE NOTED 

DEVICE NUMBER A-B 

SLC PUMP ( A ) ,  ( 0 )  SUCTION V A L V E  



-. 

SLC STORAGE TANK L-POWER 
AND H-POWER HEATER 

L-POWER & H-POWER A 5 
HEATER ON 

LOW POWER - e 
HEATER ON 

COS 
LOW POWER 

HEATER AUTO 

HlGH POWER 
HEATER ON 

TIS002 LCP BOO2 
- SLC STORAGE TNK 

SLC TANK HIGH PWR HEATER - 
LOW TEMP ON 

OFF 

TIS002 LCP 
I \ 

SLC TANK 1 ( HIGH TEMP 

TI8003 LCP 

SLC TANK - 
HlGH TEMP 

TIS003 1 

SLC TANK 
LOW TEMP 

LS601 MCRP 
/ I \ 

/' 

LS601 MCRP 2 

SLC TANK - 
LOW TEMP 

LIMIT SWITCH F 0 0 9  

SLC POURING VALVE 
NOT FULLY CLOSED @ 3 

LIMIT SWITCH F 0 0 9  

SLC POURING VALVE 
NOT FULLY OPEN 

LIMIT SWITCH FOlO 

LIMIT SWITCH FOlO 

VALVE NOT FULLY OPEN 0 4 

LIMIT SWITCH F012 
/ \ 

SLC TEST TANK OUTLET 
VALVE NOT FULLY CLOSED 

LIMIT SWITCH F012 

VALVE NOT FULLY OPEN 0 5 

SLC S T O R A G E  T A N K  LOW POWER H E A T E R ,  
HIGH POWER H E A T E R  & SLC M A N U A L  V A L V E  

CONTROL SWITCH 
\ 

LOW POWER & HIGH "n POWER HEATER ON 

o-c---a 
cos 

OBSERVATIONAL MEASURES 
USE SPECIFICATION LOCATION 

0 ,  8 ,  L CP 

@ , @ ,  L CP 

MCRP 

K 
0 

SLC POURING 
Wb- MANUAL VALVE 

2" O 4 o 4  MCRP 
d 2 
k - 0  SLC TESTING TANK 
m Z  RETURN VALVE 

0,@, MCRP 

SLC TESTING TANK 
OUTLET VALVE 

ANNUNCIATOR 

NO INDICA TOR LOCATION 

1 SLC TANK TEMP H I / LO  MCRP 

2 SLC TANK LEVEL MCRP 
H I / LO  

I I I 

I : I  SLC TANK HEATER 
TEMPERATURE HlGH 

I MCRP I 
I I 

OTHERS 

INSTANT INTERRUPTION. NEED 
COUNTER MEASURE NOT NEED 

INCHING NEED 
OPERATION NOT NEED 

V A L V E  FORM SEATING OPEN SIDE 
CLOSED SIDE 

THERMAL EXIST 
BYPASS NOT EXIST 

SWGR POWER SUPPLY , EXIST 
OBSERVATION NOT EXIST 0 

ELECTRICAL SOLENOID , AC 1 
VALVE  POWER SUPPLY DC v I 

I I 
Figure 7.4-1 STANDBY LIQUID CONTROL SYSTEM IBD (Sheet 6 of 6) 

ABWR DCDITier 2 Rev. 0 21.278 



TJI  P I 1  P11  P41  

I I NOTE 1 
I 

& I  PI PI PI 

:I I; r; 2; P; PI; PI; 
I 1 1 I i I 1 1 I I 1 t 1 

NOTES: - 
t lNCLUOES THE FOLLOWING FUNCTIONS: 

A VCR-RSS TRANSFER SW1TCMf.S 

8. RSS CONTROL SWITCHES D I V I S I O N  I IDISPLAY AN0 INTERFACE1 
RS P A N E L  NOTE 1 

f f f f t 

2. THE DIVISION I AN0 I1 REMOTE SHUTDOWN PANELS INCLUDE PROCESS 

(I0 K V  U/C 

U / C  E Y /C E TO U/C C U/C E P /C E I O  
I UAT A TO RAT TO D/C A CTC TO U / C  E TO ' 

FEEDER FEEDER FEEDER FEEDER LOAD ! BREAKER BREAKER BREAKER BREAKER BREAKER 

I 

REFERENCE DOCUYENTS: - YPL NO. 

1 REUOTE SHUlOOWN SYS 180 CI1-1030 

1 RMR SYS P&iO tI I-1olO 

J UPCF SVS P H O  E Z I - M I 0  

6 NUCLEAR BOILER 5'15 Pk10  821-1010 

5 REAC BLOC COOLING WATER SYS Pk10  P l l -1010  

(I REAC SERVICE WATER SYS P a l 0  P.1-tolO 

7 ATMOSPHERIC CONTROL SVS P L l D  TJ1-I010 

0 YAXEUP WATER SVS ICONOENSATEI PL lO P1J-lOl0 

0 SUPPRESSION POOL TEMP UONITORING SYS I f 0  151-1010 

I 0  FLAYYABILITY CONTROL 5 7 5  Pk lO 110-1010 

I 

TR TO P I C  E I O  

FEEDER 
RHR A 

t --d I RSW A 1 

6 0  KV U I C  

U ~ C  f UIC F T O  UIC F UIC F P/C r ? o  
I U & l  B TO RAT 1 0  D/C B C I C  TO U I C  F TO 

FEEDER FEEDER FECOCR FEEDER LOAD ! BREAKER BREAKER BREAKER BREAKER BREAKER 

1 

1 40E" I R  TO 

i P/C $ 2 0  F L f O I R  

BREAKER L HPCF B 

- - - - - - - - 

RHR B 

I R S W  B I 

A 

-- -. -. -, 

Rev. 0 

Figure 7.4-2 REMOTE SHUTDOWN SYSTEM IED 

ABWR DCDITier 2 21-279 





SAFETY RELIEF VALVE (NON ADS) I SH 9 1 B71-F010P 

PART NO 

El l -C001A 

El l -F001A 

El l -F013A 

E l l - F 0 0 5 A  

E l l - F 0 0 4 A  

El l -FOOBA 

E11-FOlOA 

E11-FO11A 

E11-F012A 

E l l -F021A 

E l l - F 0 2 9 A  

El l -C001B 

E l l -F001B 

E11-F013B 

E l l - F 0 0 5 B  

E l l - F 0 0 4 B  

E11-F017B 

E11-FO19B 

E l l - F 0 0 8 B  

E11-FOlOB 

E11-FO11B 

E11-F012B 

El l -F021B 

E l l - F 0 2 9 B  

El l -FO14B 

PART NO. 

E22-C001B 

E22-F001B 

E22-F003B 

E22-F006B 

E22-F009B 

E22-F010B 

NO SH 

SH 14 

SH 7 

SH 6 

SH 15 

SH 6 

SH 16 

SH 21 

SH 2 2  

SH 17 

SH 12 

SH 8 

SH 14 

SH 7 

SH 6 

SH 15 

SH 6 

SH 8 

SH 2 5  

SH 16 

SH 2 3  

SH 2 4  

SH 18 

SH 12 

SH 8 

SH 8 

SYS 

RHR 

SH 
NO. 

SH 19 

SH 6 

SH 6 

SH 2 0  

SH 8 

SH 13 

SY S 

HPCF 

NAME 

RHR PUMP (A)  

RHR S /P  SUCTION VALVE (A)  

RHR HX BYPASS VALVE (A)  

RHR INJECTION VALVE ( A )  
-- 

RHR HX OUTLET VALVE ( A )  

RHR S /P  RETURN VALVE ( A )  

RHR SHC (INBOARD) SUCTION ISOL VALVE ( A )  

RHR SHC (OUTBOARD) SUCTION ISOL VALVE (A)  

RHR SHC SUCTION VALVE ( A )  

RHR MINIMUM FLOW VALVE (A)  

RHR LIQUID WASTE FLUSH ISOLATION VALVE (A)  

RHR PUMP ( 8 )  

RHR S / P  SUCTION VALVE (B) 

RHR HX BYPASS VALVE (B) 

RHR INJECTION VALVE (B)  

RHR HX OUTLET VALVE (B)  

RHR D/W SPRAY VALVE (B)  

RHR WW SPRAY VALVE (B)  

RHR S / P  RETURN VALVE ( 8 )  

RHR SHC (INBOARD) SUCTION ISOL VALVE (B) 

RHR SHC (OUTBOARD) SUCTION ISOL VALVE (B) 

RHR SHC SUCTION VALVE (B)  

RHR MINIMUM FLOW VALVE (B) 

RHR LIQUID WASTE FLUSH ISOLATION VALVE (B) 

RHR-FPC ISOLATION VALVE (B)  

SAFETY RELIEF VALVE (NON ADS) 

SAFETY RELIEF VALVE (NON ADS) 

SAFETY RELIEF VALVE (NON ADS) 

NAME 

HPCF PUMP (B) 

HPCF CST SUCTION VALVE (B)  

HPCF INJECTION VALVE (B)  

HPCF S/P SUCTION VALVE (B)  

HPCF TEST LINE BYPASS VALVE (B) 

HPCF MINIMUM FLOW VALVE (B)  

I I I 

SH 9 

SH 9 

SH 9 

RCW PUMP (Dl 

RCW HX COOLING WATER OUTLET VALVE (A)  

B21-FOlOG 

B21-FOlOK 

B21-FOlOJ 

P21-COOlA 

-- - 

1 SH 5 RCW 

SH 5 

SH 6 

RCW HX COOLING WATER OUTLET VALVE (Dl 

RCW HX COOLING WATER OUTLET VALVE (GI 
-- 

RCW PUMP (A)  

P21-C001D 

P21-F004A 

RCW RHR HX OUTLET VALVE ( A )  

RCW D/G OUTLET VALVE ( A )  
-- 

SH 6 

SH 6 

RCW D/G OUTLET VALVE (D) 

RCW SEPARATE VALVE ( A )  

RCW PUMP (B) 

RCW PUMP (El 

RCW D/G OUTLET VALVE (B)  

RCW D/G OUTLET VALVE (E) 

P21-F004D 

P21-F004G 

SH 6 

SH 6 

RCW HX COOLING WATER OUTLET VALVE (B) 

RCW HX COOLING WATER OUTLET VALVE (E) 

RCW HX COOLING WATER OUTLET VALVE (H) 

RCW RHR HX OUTLET VALVE (B) 

P21-F013A 

P21-F055A 

SH 6 

SH 6 

SH 5 

SH 5 

I I RCW COOLING WATER TEMPERATURE 
CONTROL VALVES 

P21-F055D 

P21-F074A 

P21-C001B 

P21-C001E 

SH 6 

SH 6 

SH 6 

SH 6 

- 

A 

FIGURE 7.4-3 REMOTE SHUTDOWN SYSTEM IW) (Sheet 2 of 27)  

P21-F004B 

P21-F004E 

P21-F004H 

P21-F013B 

RCW SEPARATE VALVE (B)  

ABWR DCDITier 2 Rev. 0 

SH 6 P21-F074B 



SY S 

RSW 

NAME 

RSW PUMP ( A )  

RSW PUMP ( D l  

RCW HX SERVICE WATER INLET V A L V E  ( A )  

RCW HX SERVICE WATER INLET V A L V E  ID )  

RSW STRAINER INLET VALVE (A )  

RSW STRAINER INLET VALVE (D) 

RCW HX SERVICE WATER OUTLET V A L V E  ( A )  
- -  - -  

P 4 1 - F 0 0 5 D  

P 4 1 - F 0 0 3 G  

P 4 1 - F 0 0 5 G  

P41 -F013A  

P41-F013D 

P 4 1 - F 0 0 6 A  

P 4 1 - F 0 0 6 D  

P41 -F014A  

P41 -F015A  

RCW HX SERVICE WATER OUTLET V A L V E  (D l  

RCW HX SERVICE WATER INLET V A L V E  IG)  

RCW HX SERVICE WATER OUTLET V A L V E  (G) 

RSW STRAINER OUTLET VALVE ( A )  

RSW STRAINER OUTLET VALVE ID)  

RSW STRAINER BACKWASH VALVE ( A )  

RSW STRAINER BACKWASH VALVE (D )  

RSW ( A l  SUPPLY  V A L V E  

RSW ( A )  RETURN V A L V E  

S H  6 

SH 6 

S H  6 

S H  6 

S H  6 

S H  6 

S H  6 

S H  6 

S H  6 

P41-C001B 

P41-C001E 

P 4 1 - F 0 0 3 B  

P 4 1 - F 0 0 3 E  

P 4 1 - F 0 0 4 B  

P 4 1 - F 0 0 4 E  

P 4 1 - F 0 0 5 B  

RSW PUMP (B )  

RSW PUMP ( E l  

RCW HX SERVICE WATER INLET V A L V E  ( 0 )  

RCW HX SERVICE WATER INLET V A L V E  ( E l  

RSW STRAINER INLET VALVE (B) 

RSW STRAINER INLET VALVE (E l  

RCW HX SERVICE WATER OUTLET V A L V E  ( 8 )  

SH NO. 

S H  5 

S H  5 

S H  6 

S H  6 

S H  2 6  

S H  2 6  

S H  6 

S H  5 

S H  5 

S H  6 

SH 6 

S H  2 6  

S H  2 6  

S H  6 

P 4 1 - F 0 0 5 E  

P 4 1 - F 0 0 3 H  

P 4 1 - F 0 0 5 H  

P41 -F013B  

P41-F013E 

P 4 1 - F 0 0 6 R  

RCW HX SERVICE WATER OUTLET V A L V E  ( E l  

RCW HX SERVICE WATER INLET V A L V E  (H I  

RCW HX SERVICE WATER OUTLET V A L V E  IH)  

RSW STRAINER OUTLET VALVE (B)  

RSW STRAINER OUTLET VALVE (E) 

RSW STRAINER BACKWASH VALVE ( B )  

PART  NO. 

P41-C001A 

P41-COOlD 

P 4 1 - F 0 0 3 A  

P 4 1 - F 0 0 3 D  

P 4 1 - F 0 0 4 A  

P 4 1 - F 0 0 4 D  

P 4 1 - F 0 0 5 A  

- 

SH 6 

S H  6 

S H  6 

S H  6 

S H  6 

S H  f i  

P 4 1 - F 0 0 6 E  

P41 -F014B  

- 

RSW STRAINER BACKWASH VALVE (E)  

RSW I B )  SUPPLY  V A L V E  
- 

P41 -F015B  RSW (B)  RETURN V A L V E  

PART N O  

- 
- 

T 4 9 - F 0 0 8 B  

S H  6 

SH 6 

S H  6 

SH NO 

SH 11 

SH 11 

SH 8 

S Y  S 

D / G  

F C S  

- 

- 

- 

- 

- 

- 

6 . 9 K V  FEEDER BREAKER - U A T  B TO M / C  F 

6 . 9 K V  FEEDER BREAKER - R A T  TO M / C  F 

NAME 

DIESEL GENERATOR A START-UP  CIRCUIT 

DIESEL GENERATOR B START-UP  CIRCUIT 

F C S  COOLING WATER INLET V A L V E  B 

-- 

SH 10 

SH 10 

SH 10 

SH 10 

SH 10 

S H  10 

E P D S  

6 . 9 K V  FEEDER BREAKER - D / G  B TO M / C  F 

6 . 9 K V  FEEDER BREAKER - CTG TO M / C  F 

A 

FIGURE 7.4-3 REMOTE SHUTDOWN SYSTEM IBD (Sheet 3 of 27) 
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6 . 9 K V  FEEDER BREAKER - U A T  A TO M / C  E 

6 . 9 K V  FEEDER BREAKER - R A T  TO M / C  E 

6 . 9 K V  FEEDER BREAKER - D / G  A TO M / C  E 

6 . 9 K V  FEEDER BREAKER - CTG TO M/C  E 

6 . 9 K V  L O A D  BREAKER - M / C  E TO PC E 2 0  

4 8 0 V  FEEDER BREAKER - TR TO P / C  E 2 0  

SH 10 

SH 10 

6 9 K V  L O A D  BREAKER - M / C  F TO PC F 2 0  

4 8 0 V  FEEDER BREAKER - TR TO P / C  E 2 0  

- 

- 

SH 10 

SH 10 

- 
- 

SH 10 

S H  10 

- 

- 



S T A T U S  INDICATION 

APPLY TO A L L  V A L V E S  AND PUMPS 



RCW PUMP CONTROL LOGIC ( P 2 1 - C 0 0 1 A )  

T Y P I C A L  FOR PUMPS RCW P21-C001D 
RCW P21-COO10 
RCW P 2 1 - C 0 0 1 E  
RSW P 4 1 - C 0 0 1 A  
RSW P 4  1-COOID 
RSW P 4 1 - C 0 0 1 B  
RSW P 4 1 - C 0 0 1 E  



MOTOR OPERATED VALVE 
- - 

(APPL ICABLE  TO V A L V E S  TABULATED ON SHEETS 
2 & 3 THAT  REFERENCE THIS SHEET)  



RHR S/P  SUCTION V A L V E  E l l -F001A  

TYPICAL FOR VALVE E l l - F 0 0 1 B  

2 3 4 

E 

- 

D 

- 

C 

5 7 6 

RSP 

r -- 

I - 1 I 

----- 

F-OPEN 

REF I 1 
DOC 2 VALVE CLOSE SIGNAL (WO) 

I 

I 

(WOI  
b 

ci 

I I F-CLOSE -7 I I 

REF 
VALVE OPEN SIGNAL DOC 2 

I (WOI  
4 

- 

B 

- 

A 

OBSERVATIONAL MEASURES 

c (RHR) 

REF 
VALVE CLOSE SIGNAL DOC 2 

(RHR) 

FIGURE 7 4-3 REMOTE SHUTDOWN SYSTFM IE)O (Sheet 7 of 27) 

ABWR DCDITier 2 21-286 
Rev 0 

(RHR) -. L J 
ANNUNCIATOR 

LOCATION USE SPECIFICATION 

LOCATION NO 

I 

OTHERS 

INDICATOR 

a 
I 

RSTS 

RSS i 
I 

i CONTROL SWITCH 

I 
I 

-cost -.- I 
I 

REF DOC 2 w ~ ~ + ~ / o l  VALVE OPEN SIGNAL 
(RHRI 

J - 

1 



MOTOR OPERATED V A L V E  

(APPLICABLE TO VALVES TABULATED ON SHEETS 
2 AND 3 THAT REFERENCE THIS SHEET) 



AIR O P E R A T E D  S A F E T Y  RELIEF V A L V E  B21-FOIOG (DIV I)  

T Y P I C A L  FOR V A L V E S  021-FO1OK (DIV I)  
B21-FO1OP (DIV I)  
0 2 1 - F O I O J  (DIV 1 1 )  

2 4 5 7 

E 

- 

D 

3 6 

RSP 

r- -------- , --( 1 

1 I 

I 

F-CLOSE 
LD I 

DE REF 
VALVE OPEN SIGNAL DOC 5 

(NBS)  
I 
I - 

I RSTS 

RSS 
MCR 

I REF I 
DOC 5 VALVE OPEN SIGNAL 

I 

i 
I 

i 
I 

(NBS) 

FIGURE 7.4-3 REMOTE SHUTDOWN SYSTEM IW) (Sheet 9 of 27) 
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CONTROL SWITCH 

OBSERVATIONAL MEASURES 

NO 

- 

B 

- 

A 

-- 

LOCATION USE 

ANNUNCIATOR 

SPECIFICATION 

INDICATOR LOCATION 

OTHERS 



I I 
I RSCS I 

REF 
DOC 7 
(EPDS) 

REF 
DOC 7 
(E:PDS) 

REF 
DOC 7 
(EPDS) 

REF 
DOC 7 
(EPDS) 

CIRCUIT B R E A K E R  LOGIC 

(APPLICABLE TO CIRCUIT BREAKERS 
TABULATED ON SH 3 )  

NOTE. 

ALL LOGIC WHICH C A N  INTERACT WITH THE RSS CIRCUITS 
MUST BE LOCATED EXTERNAL TO THE MAIN CONTROL ROOM 

ABWR DCDITier 2 Rev. 0 21-289 



DIESEL GENERATOR ( D / G )  LOGIC 

T Y P I C A L  FOR D / G  A AND B 

2 4 5 7 3 6 

E 

- 

D 

- 

C 

LOCAL 

"START" SIGNAL 

RSP 
MCR ! -- 

"START" SIGNAL (WOI 

DG START SIGNAL T O  DG 

- 

B 

- 

A 

FIGURE 74-3  REMOTE SHUTDOWN SYSTEM IBD (Sheet 11 of 27) 
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"STOP" SIGNAL C 

>A A 

C 

LOCATION USE SPECIFICATION 

I 

,, i 
I 

- - 

r - : s T s  

ANNUNCIATOR 

I 
LOCAL ONLY 

MCR --l I i I I 

LOCATION NO 

P-- MCR 

OTHERS 

INDICATOR 

CONTROL SWITCH 
"STOP" SIGNAL y o '  
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CONOIION~C EOUIPYENT PERFORUINC i n E  r u r r c r l o r  moNolcrirn 

3. AN AREA RADIA710N MONITOR IS RECOUUENOEO TO BE INSTALLED IN 
THE TIP DRIVE U E C I U W U  R O N .  AN0 THE WTSlDE Of THE PERSONNEL 
HATCH DOOR I T 0  7% ORYWELLI. 

4. REUOlE DISPLAY MEANS OISPLAY ON MAIN CONTROL ROOU PANEL. 
FOR DISPLAY DEVICE TYPE. REFER TO C51-5030. 

5. REUOTE RECORDING DEVICE SHALL BE SASE0 ON THAT SPEClFEO 
I H11-4010. 

6. SRNU NON-COIMCPJENT UPSCALE LEVEL TRlP IS ONLY ACTIVATED 
BY UAWAL SWITCH IN RPS. 

7. THESE ARE SAFETY RELATE0 CORE PLATE OIFFERENTIAL PRESSURE 
IC81-DPTIOlA-01 SIGNALS W THE RFCS ESSENTIAL CORE PLATE 
DIFFERENTIAL PRESSURE SIGNALS. 

6. COUUAND AND CONT(IM. SIGNALS BETWEEN THE PROCESS COUPUTER 
AND THE ATlP OTHER THAN ATIP YEASWED DATA ARE TRANSMITTED 
THROUGH THIS OATA ENTRY POINT. 

10. THE OATA COUUUNICATION FUNCTION IOCFI REFERS TO THE 
NPUTIWTPUT IEO DOES NOT SPEWFI FUNCTION THE OF ACTUAL THE SRNU HARDWARE AND THE IUPLEUENTATION APRU. THIS 

OF THlS OCF. 

12. THlS If0 INCLWES ALL MAIN INPUT/OUTPUT SlCNALS 
REOUlRlO 1 0  BE IN(LUOE0 IN THE INSTRUUCNT OESICN 
FOR OElAL BINARY TRlP SIGNALS. REFER TO NUS IBO. 
SUPPLEMENTAL DOCUUCNT 9. 

13. THE SIGNAL TRANSMSSION PATH CAN BE EITHER THROUGH 
UULTIPLEXING OR THROUGH OEOICATEO CONDUCTORS. 

15. IHE OPRU IS A FUNCltONAL SUBSYSTEU OF THE APRU IT 
RICE v t s  THE s A u r  LPRU SIGNALS THE APRU o r  THE SAUL 
DIVISION RECEIVES I S  INPUT. AS SHOWN IN TABLE 1. 
THE OPRU LOCK IS OCSCRIBED H SWPL DOC 9 
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TO MCRP ISEE TABLE 51 
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11 
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INOTE 131 

TABLE 5 
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ALARM 
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TABLE 4 
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MATRIX 
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ALARM 

ON LEVEL 

TABLE 8 
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NON-DIV 

OUTPUT 
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FUNCTION 
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P 
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EACH CHANNEL 

EACH CHANNEL 

NOH-OIV EACH CHANNEL 

A 
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EACH CHANNEL RCIS 

---- 
RCIS 

SSLC 

- SHARED AUONO APRM NEUTRON UPSC TRIP. THERMAL UPSC TRlP L INOP. 
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NO 
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NOTES: 

1. THlS IBD PRESENTS THE BASIC FUNCTIONAL REQUIREMENTS OF THE 
NEUTRON MONITORING SYSTEM (NMS) OF THE APPLIED PROJECT. IT 
CONTAINS THE SUBSYSTEMS OF SRNM, APRM & LPRM, ATlP AND MRBM. 
IT DOES NOT NECESSARILY REFLECT THE ACTUAL PHYSICAL LOCATIONS 
OF LOGICS TO BE IMPLEMENTED TO THE HARDWARE OR SOFTWARE 
LEVEL. (FOR INSTANCE. THE LOCATION OF THE SRNM OR APRM CHANNEL 
BYPASS FUNCTION MAY BE AT DIFFERENT LOCATION OR MORE THAN ONE 
LOCATION AS SHOWN IN THlS IBD). 

2. FAlL SAFE LOGIC: ALL OUTPUT CONNECTIONS FROM LOGlC UNITS EXCEPT 
ATlP AND MRBM IBD ARE DEFINED AS LOGlC "1" DURING NORMAL REACTOR 
OPERATION. THEY CHANGE TO LOGlC "0" UPON A TRlP CONDITION. ANY 
"LOSS OF SIGNAL" CONDITION WILL ALSO CAUSE THE STATE TO BE 
CHANGED TO "0". 

3 .  ONE RESET SWITCH SHALL BE USED FOR EACH CHANNEL ON THE 
MCR BACK PANEL. 

4 THE PRESENCE OF AN OPERATOR INPUT, SUCH AS RESET. BYPASS, 
AUTO CALIBRATION. ETC., IMPLIES LOGlC "1". 

5 TlME CONSTANT REFERS TO THE FILTER TlME CONSTANT WHERE THE 
FILTERED SIGNAL IS LAGGED BEHIND THE ORIGINAL SIGNAL BY 
THlS TlME CONSTANT AFTER SIGNIFICANT TlME ELAPSE. THlS IS 
SHOWN IN THE LEGEND SECTION. 

6. R - S FLIP FLOPS ARE SET AND RESET BY POSITIVE LOGlC 
TRUTH TABLE 

R S OUTPUT 
0 0 PREVIOUS STATE 
0 1 1 
1 0 0 
1 1 0 

7 .  FAlL SAFE LOGIC: EXCEPT ATlP AND MRBM IBD, THE OUTPUT OF THE 
COMPARATOR IS DEFINED AS ZERO WHEN A TRlP OCCURS (FAIL SAFE LOGIC), 
I.E., WHEN THE COMPARISON EQUATION IS TRUE. OTHERWISE IT IS "1" DURING 
NORMAL CONDITION. HOWEVER, ALARMS, ANNUNCIATORS ARE ACTIVATED 
WlTH LOGlC "1". 

8 .  THE FAULT CONDITION RESULTED FROM A CHANNEL SELF-TEST IS 
LOGlC "0". SO IS THE CONDITION OF AN INSTRUMENT INOPERATIVE TRIP. 
THE SCOPE OF "CRITICAL SELF TEST" ITEMS IS TO BE REFERENCED IN 
NMS HARDWARE & SOFTWARE SYSTEM SPEC, C51-4010. 

9. SETPOINTS FOR NMS LOGICS (NOMINAL) (I.E., SP 1 TO SP 22, 
MRBM AND SRNM PERIOD TRlP SETPOINTS) ARE INCLUDED IN AND 
SHALL BE GOVERNED BY THE NMS SYSTEM DESIGN SPEC. C51-4010. 

10. CORE FLOW CONVERSION, FLOW REFERENCE LOGIC AND CORE FLOW 
RAPID COASTDOWN TRlP ALGORITHMS. MRBM CORE FLOW COMPARISON 
ALGORITHM AND OPRM TRlP ALGORITHM ARE DEFINED IN THE NMS 
HARDWARE AND SOFTWARE SYSTEM SPEC. C51-4010. ALSO THE TlME 
DELAY IN ATlP AUTO PARK LOGlC IS REFERENCED IN THlS DOCUMENT. 

11. FOR ATlP IBD, IN DRIVE MECHANISM LOGIC, 
X = 1 INDICATES "MOVE", X = 0 INDICATES "STOP", 
Y = 1 INDICATES "FORWARD", Y = 0 INDICATES "REVERSE" 
Z = 1 INDICATES "FAST", Z = 0 INDICATES "SLOW" 

12 FOR ATlP IBD, THE DESCRIPTION OF AUTO MECHANISM IS PROVIDED 

13 STATUS INDICATORS CAN BE APPLIED BY ELECTRO LUMINESCENT 
TYPE OR CATHODE RAY TUBE DISPLAY, ETC.. WHICH ARE INSTALLED 
ON THE UNITS. THE NOTE "LOCAL" REFERS TO CONTROL ROOM BACK 
BACK; THE NOTE "MCRP" REFERS T O  MAIN CONTROL ROOM OPERATOR 
MAIN PANELS. 

14. INDICATIONS IN MAIN CONTROL ROOM PANEL (MCRP) CAN BE PROVIDED 
USING THE NMS SIGNALS VIA THE PERFORMANCE MONITORING AND 
CONTROL SYSTEM (PMCS) OF THE PROCESS COMPUTER, OR DIRECTLY 
FROM THE NMS 

15 SRNM PERIOD WITHDRAWAL PERMISSIVE SIGNALS TO APRS ARE 
FOR INTERRUPT OF AUTOMATED CONTROL ROD WITHDRAWAL DURING 
AUTOMATED OPERATION. 

16. THE OR GATE IS LOCATED IN THE MCRP SYSTEM. 

SUPPLEMENTAL DOCUMENTS UNDER THE FOLLOWING IDENTITIES 
ARE TO BE USED IN CONJUNCTION WITH THIS DRAWING MPL NO 

1 AUTOMATIC POWER REGULATOR SYS, IBD C82-1030 
2 ROD CONTROL & INFORMATION SYS. IBD Cll--1030 
3 REACTOR PROTECTION SYSTEM, IBD C71-1030 
4 RECIRCULATION FLOW CONTROL SYS. IED C81-1040 
5 ROD CONTROL & INFORMATION SYS, IED C11--1040 
6 NEUTRON MONITORING SYSTEM, IED C51-1040 
7 LEAK DETECTION AND ISOLATION SYS. IBD E31-1030 
8 SAFETY SYSTEM LOGlC & CONTROL SYSTEM IBD C74-1030 

SUPPORTING DOCUMENTS MPL NO. 

1 INTERLOCK BLOCK DIAGRAM (IBDt STANDARDS A10-1030 

LEGEND: MAG 
1. FILTERED TlME CONSTANT I A 

1 -- 
- 

I CONSTANT 

TlME CONSTANT 
OF X SEC 

TlME 

ABBREVIATIONS 

NMS-NEUTRON MONITORING SYSTEM 
RPS- REACTOR PROTECTION SYSTEM 
SRNM-STARTUP RANGE NEUTRON MONITOR 
LPRM-LOCAL POWER RANGE MONITOR 
APRM-AVERAGE POWER RANGE MONITOR 
ATIP-AUTOMATED TRAVERSING IN-CORE PROBE 
MRBM-MULTI CHANNEL ROD BLOCK MONITOR 
RC&IS-ROD CONTROL & INFORMATION SYSTEM 
MCRP-MAIN CONTROL ROOM PANEL 
PMCS-PERFORMANCE MONITORING CONTROL SYSTEM 
ATCF-AUTOMATED TIP CONTROL FUNCTION 
OPRM - OSCILLATION POWER RANGE MONITOR 
ATWS - ANTICIPATED TRANSIENT WITHOUT SCRAM 
UPSC-UPSCALE 
INOP-INOPERABLE 
DNSC-DOWNSCALE 

MPL NO C51-1030 

FIGCIRE 7.6-2 NEtJTRON MONITORING SYSTEM IBD (Sheet 1 of 281 
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TABLE 1 

DIV II 

NORMAL 

5-POSITION JOYSTICK SW 4-POSITION JOYSTICK SW 
(WITH SEPARATION BARRIER (WITH SEPARATION BARRIER 

BETWEEN DIFFERENT DIVISION) BETWEEN DIFFERENT DIVISION) 

APRM BYP SW 

DIV I A - 

D IV I I  B 
Ln 
0 
o DIV Ill C 

DIV IV D 

NORMAL 

SRNM BYP SW #3 

DIV IV D 

DIV I J 
L n  
0 
u DIV Ill L 

NORMAL 

5-POSITION JOYSTICK SW 4-POSITION JOYSTICK SW 
(WITH SEPARATION BARRIER (WITH SEPARATION BARRIER 

BETWEEN DIFFERENT DIVISION) BETWEEN DIFFERENT DIVISION) 

NORMAL 
CH B 

3-POSITION 
CONTROL SWITCH 

OFF 
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EACH MRBM CHANNEL HAS EIGHT RBM'S THAT COVER EIGHT 
CORE REGIONS, CORRESPONDING TO THE EIGHT CONTROL 
RODS BEING WITHDRAWN. MRBM GENERATES ROD BLOCK TRlP 
ACCORDING TO EACH RBM TRlP CONDITIONS. CONTROL ROD 
REGION ASSIGNMENT IS SHOWN IN THE FIGURE ON THlS SHEET 
FOR DETAIL DESCRIPTION OF MRBM FUNCTION. REFER TO 
NMS HARDWARE AND SOFTWARE SYSTEM SPEC, C51-4010. 

E 

SUBSYSTEMS OF THE MRBM, 

SUPPLEMENT TO MRBM IBD 

MRBM BASIC CONFIGURATION: 

LPRM SELECTION MATRIX 

WHEN ROD(S) ARE SELECTED. A MAXIMUM OF 16 LPRMS OF 
EACH REGION IS SELECTED WITH THE LPRM READINGS 
TRANSFERRED TO THE AVERAGING UNIT. 

LPRM AVERAGING FUNCTION 

ACTIVE LPRM SIGNALS OF EACH REGION ARE DIVIDED INTO 
TWO SUBCHANNELS ''A & C" LEVELS AND "B & D" LEVELS 
THE SIGNALS ARE SUMMED AND AVERAGE, RESPECTIVELY. 

LPRM INPUT TRIP FUNCTION 

EACH LPRM SIGNAL MUST BE GREATER THAN THE PRESET 
VALUE (5%) TO AVOID INPUT TRIP. 

LPRM COUNT FUNCTION 

IF THE NUMBER OF TRIPPED LPRMS EXCEEDS THE SETPOINT 
(SHFFT 21) THlS SUBCHANNEL BECOMES INOPERABLE. 
C%~ITI~NS FOR MRBM CHANNEL 
INOPERABLE 11 BOTH SUBCHANNEL A AND B IN ONE REGION ARE 
INOPERABLE; 2) ALL SUBCHANNEL A'S (OR B) IN ALL REGIONS ARE 
INOPERABLE; 3)  SINGLE ROD CASE FOLLOWS CONDITION 1 ABOVE. 

REFERENCE SIGNAL FORMATION FUNCTION 

IT FORMS THE REFERENCE APRM SIGNAL AND THE CORE FLOW 
SIGNAL BY TAKING THE AVERAGE OF THE FOUR DIVISIONAL INPUTS 

GAIN CHANGE FUNCTION 

THE AVERAGED RBM SUBCHANNEL SIGNAL IS ADJUSTED TO BE 
EQUAL TO OR GREATER THAN THE REFERENCE APRM. 
SEE NMS HARDWARE AND SOFTWARE SYSTEM SPEC, C51-4010. 

TRlP SETPOINT FORMATION AND TRlP FUNCTION 

RBM TRlP SETPOINTS ARE CORE FLOW BIASED AND HAVE 
MULTIPLE ROD BLOCK LINES 

CORE FLOW COMPARISON FUNCTION 

0 4  0 8  12 16 2 0  2 4  2 8  3 2  36  4'0 4'4 4'8 52 56 6 0  6 4  

LEGEND: 

+ CONTROL ROD 
0 LPRM 
K = 1-48 SUFFIX STANDS FOR 16-BUNDLES 
SHADOWED AREA PERIPHERAL CONTROL ROD 

IT PERFORMS CORE FLOW COMPARISON FUNCTION BETWEEN 
EACH INDIVIDUAL PAIR OF CORE FLOW VALUES. IT ISSUES 
ROD BLOCK SIGNAL IF ABNORMAL CORE FLOW CONDITION EXISTS 

I MRBM CONFIGURATION DESCRIPTION I 

FIGURE 7 6-2 NElJTRCIN MONITORING SYSTEM fBD (Sheet 20 of 28)  
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NOMENCLATURE 

1. EXCEPT WHERE SHOWN OTHERWISE, THlS IBD REPRESENTS 
THE LOGIC OF RAP1 CHANNEL-A, RSPC-A, ATLM CHANNEL-A 
AND RWM CHANNEL-A. 

2. ALL OUTPUTS ARE LOGIC "1" FOR THE STATED OUTPUT 
CONDITION IN THE "OUTPUT DESCRIPTION" COLUMN. 

3. THE S-R FLIP-FLOPS ARE SET AND RESET BY POSITIVE 
LOGIC. 

4. "A" - REPRESENTS AN ANALOG SIGNAL. 

"B" - REPRESENTS A SIGNAL INTERNAL TO RCIS. 

"DM - REPRESENT A SIGNAL COMING TO OR GOING FROM 
RCIS FROM/TO ANOTHER SYSTEM. 

"L" - REPRESENTS STATUS INFORMATION FOR THE OPERATOR. 

5. MORE THAN ONE INPUT SIGNAL NUMBER IN THE SIGNAL 
ID COLUMN IMPLIES THE "OR" ING OF THOSE SIGNALS. 

SUPPLEMENTAL DOCUMENTS UNDER THE FOLLOWING IDENTITIES 
ARE TO BE USED IN CONJUNCTION WITH THlS DRAWING. 

1. PROCESS COMPUTER SYSTEM IBD 
2. CONTROL ROD DRIVE SYSTEM IBD 
3. AUTOMATIC POWER REGULATOR 

SYSTEM IBD 

4. REACTOR PROTECTION SYSTEM IBD 
5. FEEDWATER CONTROL SYSTEM IBD 
6. RECIRCULATION FLOW CONTROL 

SYSTEM IBD 

7. NEUTRON MONITORING SYSTEM IBD 
8. REFUELING PLATFORM CONTROL 

COMPUTER SYSTEM IBD 

9. ESSENTIAL/NON-ESSENTIAL 
MULTIPLEXING SYSTEM IBD 

10. ROD CONTROL & INFORMATION 
SYSTEM IED 

MPL NO. 

C91-1030 

LEGENDS: 

- STREAM OF BINARY BITS 

---------+ - ANALOG SIGNALS AND DISCRETE SIGNALS 
IN CASE OF AN ANALOG SIGNAL, 
A" IS PLACED IN THE "CLASS" COLUMN. 
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AUTO 2-CRD GANG SELEC- 
TlON IN REFUEL MODE 
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SCRRI RODS GO IN 0501 ON EMERGENCY 
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5 CRD STSS IN ~CRD/ICRD* * , - 0801 SCRAM TIME TEST MODE 
P 

B CRD STSS IN COUPLING Oao2 CHECK MODE 

----- 
SELECTED ROD IS 

5 2407 FULL-OUT 

ABWR DCDITier 2 R ~ V  o 21-363 

B 

B 

O U T P U T  

DESCRIPTION 

SINGLE ROD WITHDRAWAL 
PERMISSIVE IN REFUEL 
MODE 

RClS PERMISSIVE SIGNAL 
FOR REFUEL PLATFORM 
MOVEMENT IN REFUEL 

MANUAL 2-CRD 
GANG SELECTION 
IN REFUEL MODE 

READY FOR SINGLE ROD 
SCRAM TIME TEST 

READY FOR SINGLE ROD 

* CRD SURVEILLANCE TEST * * CRD SURVEILLANCE TEST 
MODE SWITCH SELECTION SWITCH 

FIGURE 7.7-3 ROD CONTROL AND INFORMATION SYSTEM IBD (Sheet 14 of 87) 

0 8 0 9  

0810 

START 

STOP 

ON 
- 

ON 

c 
SINGLE/DUAL ROD SCRAM TIME 
TEST/COUPLING CHECK LOGIC 

IN REFUEL MODE 



FIGURE 7.7-3 ROD CONTROL AND INFORMATION SYSTEM If35 (Sheet 15 of 87) 

ABWR DCDITier 2 Rev. o 21-364 

2 4 5 7 

E 

- 

D 

- 

c 

3 6 

- 

LOGIC 

- 
I N P U T  

REF 
SH 

cR/C;g, 

cRPTM/CcS9, 

CRPTM/CcS9I 

CLASS COND- 
ITION 

- 

B 

CLASS 

B 

- 

A 

B 

B 

B 

B 

B 

B 

B 

O U T P U T  

DESCRIPTION 

SELECTED SINGLE ROD 
COUPLING IS OK 

SELECTED ROD IS 
UNCOUPLED 

SELECTED DUAL RODS 
COUPLING IS OK 

B 

B 

B 

SIGNAL 
iD 

CHECK ON -- - 
RC&IS IN SINGLE 0604 ON c 

SIGNAL 
ID 

l5O1 

1502 

1503 

CRDSTSS IN COUPLING 0802 

DESCRIPTION 

- TYPICAL OF 2 0 5  r------------------------------- 

C 

SELECTED ROD IS ---------_I - 0304 SEPARATED T --..-A 

---- 

ROD DRIVE MODE I 

2459 

2460 

2 4 5 9  

0304 

0605 

B 

- 

ON 

SELECTED ROD A T  
POS 3 7 2 8  mm ----- 
SELECTED ROD OVER- 
TRAVEL SWITCH ACTIVATED 

THE SECOND OF THE SELECTED 
DUAL RODS IS SEPARATED 

RC&IS IN GANG ROD 
DRIVE MODE 

2 4 6 0  

. 
I * 

ON 

ON 
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GANG MISALIGNMENT 
ROD BLOCK 

REACTOR MODE SWITCH 
IN RUN -- 
NO APRM ROD BLOCK 

---- 
REACTOR MODE SWITCH 
IN SHUT DOWN 

0301 

0504 

0502 

ON 
P 

ON 
- 

- 
ON 
- 

ON 
- 

ON 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

1802 

1803 

1804 

ROD WD BLOCK ---- 

ROD SEPARATION ROD 
WD BLOCK CONDITION IDENT 
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REF CLASS SIGNAL DESCRIPTION
COND-

CLASS DESCRIPTION SIGNAL REF
SH 10 ITION 10 SH

B 2001 ROD INSERT PERMISSIVE ON

B 1009 EMERGENCY INSERT ON 0-
B 3803 ROD FULL IN ON 0-D--IWOI-s B INSERT 4001 48,50

f----

B 3808 ROD SELECTED ON R
'-----

B 0706 RCIS IN STEP/NOTCH ON - C)-fINSERT MODE ./

J~B 1304 INSERT ON - ---Q-- B ROD SELECTED 4002 40STEP INSERT
,-

~
B 4004 STEP INSERT ON 0-NOT COMPLETED

JOIB 0701 RCIS IN STEP DRIVE MODE ON r--- "\ r--o-s L+ B STEP 4003 47

B 1307 STEP ON I-----
'-----

B 4002 ROD SELECTED ONSTEP INSERT
h1101,1102 REFERENCE ROD STEP INSERTB --.J B 4004 401204,1303 POSITION I A A B<O I NOT COMPLETED

B 3804 ROD POSITION
B

CHANNEL A
TYPICAL OF CHANNEL a-

STEP INSERT LOGIC

FIGURE 7.7 -3 ROD CONTROL AND INFORMATION SYSTEM 180 ISheet 40 of 871
ABWR DCD/Tier 2 Rev. 0 ::>1-389
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LOGIC

REF CLASS
SIGNAL DESCRIPTION

COND-
CLASS DESCRIPTION

SIGNAL REF
SH ID mON ID SH

8 1901 ROD WITHDRAWAL ON
PERMISSIVE

8 1009 EMERGENCY INSERT ON /~

8 3805 ROD FULL OUT ON -(WOl "\ '"\
~D-(WOl---S 8 WITHDRAW 4101 48, ..J

f---

8 0806 OVERTRAVEL PERMIT ON R
'-

8 3808 ROD SELECTED ON " L-..-

8 0709
RCIS IN STEP/NOTCH

ON D-- 8
ROD SELECTED 4102 41

WITHDRAWAL MODE ..J ( NOTCH WITHDRAW
,---

(\

V
NOTCH WITHDRAWAL

~B 4106 ON tNOT COMPLETED

RCIS IN NOTCH ...... -
8 0702

DRIVE MODE
ON (WOI S 8 NOTCH 4103 47

-
R

-

B
1101,1102, REFERENCE ROD I ~ A A-B

1204,1303 POSITION

8 3804 ROD POSITION I .; B A=8
A B

I---
r-

A-B ~C I---- (WOI - S I--

rF'
r-

0--C,SP=Q) mm R B
NOTCH WITHDRAWAL

4106 41- NOT COMPLETED

8 4102 ROD SELECTED
ON r~ "\ r

NOTCH WITHDRAW

r-L:=J--A 8
8 SETTLE 4107 47

A-B~ D -(WO) ,/ S r--

F L I----
D,SP=25 mm R

'-

E

o

c

8

A

7 6

CHANNEL A
TYPICAL OF CHANNEL B

5 4 3 2

NOTCH WITHDRAWAL LOGIC

FIGURE 7.7-3 ROD CONTROL AND INFORMATION SYSTEM 180 (Sheet 41 of 871

ABWR DeD/Tier 2 Rev. 0 21-390
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REF CLASS SIGNAL DESCRIPTION COND-
CLASS DESCRIPTION SIGNAL REF

SH 10 ITION 10 SH

8 2001 ROD INSERT ONPERMISSIVE

8 1009 EMERGENCY INSERT ON ,/ {8J--

8 3803 ROD FULL IN ON
..... ...... {8J--D-(WOl---S 8 INSERT 4201 48./ -

-
R

-

8 3808 ROD SELECTED ON '\ '\
L-----.

RAPI 8 0706 RCIS IN STEP/NOTCH ON ~ 8 ROD SELECTED 4202 42INSERT MODE ./ ( NOTCH INSERT
,--

tr
8 4206 NOTCH INSERT ON {8J-- rNOT COMPLETED

RCIS IN NOTCH .----
8 0702 DRIVE MODE ON (WOl " S 8 NOTCH 4203 47

f------

R

B 1101,1102, REFERENCE ROD I .) A B-A1204,1303 POSITION II
B A

B 3804 ROD POSITION I .) B A=B -
-

B-A~ C (WOl- S -

rF
-

J--C,SP=Ql mm R B NOTCH INSERT 4206 42- NOT COMPLETED

B 4202 ROD SELECTED ON '-\..-1' ...... 1
NOTCH INSERT l-

8 A .-0- B SETTLE 4207 47
B-A:O::::; D I-- (WO) ./ S--

rF D,SP=25 mm . L--_~
-

CHANNEL A
TYPICAL OF CHANNEL B

NOTCH INSERT LOGIC

FIGURE 7.7-3 ROD CONTROL AND INFORMATION SYSTEM 180 (Sheet 42 of 87)

ABWR DCD/Tier 2 Rev. 0 21-391
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REF
CLASS

SIGNAL DESCRIPTION
COND-

CLASS DESCRIPTION SIGNAL REF
SH ID ITION ID SH

B 1901
ROD WITHDRAWAL

ONPERMISSIVE

B 1009 EMERGENCY INSERT ON ,/ 0--
B 0806 OVERTRAVEL PERMIT ON

t
"\~ 0--D-IWOJ---SB 3805 ROD FULL OUT ON I---(WOl B WITHDRAW 4301 48

-
8 3808 ROD SELECTED ON R

-

B 0704 RCIS IN CONTINUOUS ON hWITHDRAWAL DRIVE MODE ---
IV ../../,/ 0- ROD SELECTED

B CONTINUOUS WITHDRAW 4302 43

B 1305 WITHDRAWAL ON ~y
,--.

B 1306 CONTINUOUS ON Y2Sl-~:--

B 4306
CONTINUOUS WITHDRAW

ON
"\ 0-- rNOT COMPLETED

r--
IWO) '\ S 8 CONTINUOUS 4303 47

I---
R

'--

B
1101,1102, REFERENCE ROD

~ A A-B
1204,1303 POSITION

B 3804 ROD POSITION ~ B A=B
A B-

-
A-8~ C -(WOl- S -0--

! R r 8 CONTINUOUS WITHDRAW
4306 43

F C,SP=(2') mm NOT COMPLETED

ROD SELECTED "'---1 ~ -
B 4302 CONTINUOUS WITHDRAW ON L_

A 8
r-- f B SETTLE 4307 47

A-8~ D I-- (WO) ../ S r----

fF L_ I---
D,SP=25 mm R

'--

CHANNEL A
TYPICAL OF CHANNEL 8

CONTINUOUS WITHDRAWAL LOGIC

FIGURE 7.7-3 ROD CONTROL AND INFORMATION SYSTEM 180 ISheet 43 of 871

ABWR DCD/Tier 2 Rev. a 21-392
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REF
CLASS

SIGNAL DESCRIPTION
COND-

CLASS DESCRIPTION SIGNAL REF
SH ID ITION ID SH

B 2001 ROD INSERT ONPERMISSIVE

B 1009 EMERGENCY INSERT ON ,.I -c8J---

'\ '" -c8J---D-(WO)
.---

B 3803 ROD FULL IN ON S B INSERT 4401 48,50
f---

B 3808 ROD SELECTED ON R
'------

B 0703
RCIS IN CONTINUOUS

ON hINSERT DRIVE MODE ---,V ./ ./ ./ 0- ROD SELECTEDB
CONTINUOUS INSERT 4402 44

B 1304 INSERT ON c-tJ-J ---
B 1306 CONTINUOUS ON r-- h

V
CONTINUOUS INSERT '\ -c8J---B 4406 ON

~NOT COMPLETED

'\ -(WO) S B CONTINUOUS 4403 47
-

R
-

RAPI B
1101,1102, REFERENCE ROD ===:> A B-A

1204,1303 POSITION
I

B A
B 3804 ROD POSITION ===:> B A=B - -

B-A~ C (WO)- S r----o--
! R '- 8

CONTINUOUS INSERT
4406 44IF C,SP=Q) mm NOT COMPLETED

ROD SELECTED t'1Lt ~ -,-.
8 4402 CONTINUOUS INSERT ON

~ Lo--B A
8 SETTLE 4407 47

8-A~ D f-ltO) ./ S 1---

rF D,SP=25 mm
I---

R
L--

CHANNEL A
TYPICAL OF CHANNEL B

CONTINUOUS INSERT LOGIC

FIGURE 7.7-3 ROD CONTROL AND INFORMATION SYSTEM ISO (Sheet 44 of 87)
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REF
CLASS

SIGNAL DESCRIPTION
COND- CLASS DESCRIPTION

SIGNAL REF

- SH ID ITION ID SH

8 3803 ROD FULL IN ON -t8J--
h .--

8 100B ROD SELECTED ON U , S B SCRRI INSERT 4501 45,47
I----

8 1007 SCRRI CONDITION EXISTS ON ,/
c--(WOl-- R

D
L....-

h
8 4507

SCRRI INSERT ON -t8J--~NOT COMPLETED

-
B 2301

SCRRI UPDATE ON --PERMITTED D-- UPDATE

SCRRI TARGET POSITION LOGIC
8 2303 UPDATE REQUEST

ON --C ~ ** ~ IA B-A

8 2304
NEW SCRRI
TARGET POSITION SCRRI-eo TARGET

~
8 3804 ROD POSITION ON POSITION

8-A

MEMORY c-

[3-A ~ C -(WOl-- S --

rF
I---

D--~ B A=B C,SP=Q) mm 1__ R
B

SCRRI INSERT
4507

'--- NOT COMPLETED.--
4501 SCRRI INSERT ON '"'V ~ _ --.. {B

=8-
A3,( jy. B SETTLE 4508

B-As 0 {WOI" j S 1 _.-

rF~=25 mm l _ R ---
B

l-.

B
SCRRI TARGET

4509 25POSITION ANSWER BACK--

-

**SCRRI TARGE T POSITION MAYBE UPDATED ONLY WHEN
UPDATE SCRRI TARGET REQUEST IS ACTIVE WITH THE
SCRRI UPDATE PERMIT STATUS ACTIVE, 0 rHERWISE

A LAST VALUE IS MAINTAINED IN RSPC BUFFER. SCRRI EMERGENCY INSERTION &

CHANNEL A
SCRRI TARGET POSITION UPDATE LOGIC

-TypiCAL OFCH/\}-iNECi:T

FIGURE 7.7-3 ROD CONTROL AND INFORMATION SYSTEM 180 (Sheet 45 of 87l

ABWR DCD/Tier 2 Rev. a 21-J94
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SH

CLASS
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SIGNAL
ID

PUT

DESCRIPTION
COND

ITION

LOGIC
CLASS

OUT P

DESCHIPTION

U T

SIGNAL
ID

REF
SH

ON3803 ROD FULL IN8 1---e--I{gJ---
f----+------1I----+----------t---I h -

8 3808 ROD SELECTED ON f---------..----.j S 1-----------.-1 8 EMERGENCY INSERT 4601 46,47

f----t---+---+----------+--O-N---iI-_+-
ooi

W
-(W.Ol~-R f----+----------+---+----j

8 1009 EMERGENCY INSERT ~ ~ _

D

8 4604
CONTINUOUS ARI/SCRAM
FOLLOW NOT COMPLETED

ON

-

C

--eo

8 3814 FULL-IN SET POINT ON ~ A B-A

B 3804 ROD POSITION ON ~ B A=B - B A

B-A;::: C (WOI=1EJ-
rF C,SP=Ql mm _ R ~__ B

CONTINUOUS ARI/SCRAM
4604 46FOLLOW NOT COMPLETED

B 4601 EMERGENCY INSERT ON rV

(-[-0-B B A
B SETTLE 4605 47

B-A~ D -tWO) ,/ S --

rF
, 1-

D,SP=25 mm R
~

-
CHANNEL A

TYPICAL OF CHANNEL B

A

I EMERGENCY INSERTION LOGIC

FIGURE 7.7-3 ROD CONTROL AND INFORMATION SYSTEM 180 (Sheet 46 of 871
ABWR DCD/TIer 2 Rev. a 21-395
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REF
SH

I

CLASS

I N

SIGNAL
ID

6

PUT

DESCRIPTION

I

COND
ITION

5 I

LOGIC

4 I 3

CLASS

I

OUT P

DESCRIPTION

2

u T

SIGNAL
ID

I

REF
SH

B 3903 STEP ON

D-IWO) B STEP A 4701 54

B 4003 STEP ON

D
B 4103 NOTCH ON h

~
IWO) B NOTCH A 4702 54

B 4203 NOTCH ON

B 4501 SCRRI INSERT ON h B EMERGENCY INSERT 4703 48,49

~
50,51

- B 4601 EMERGENCY INSERT ON

FIGURE 7.7-3 ROD CONTROL AND INFORMATION SYSTEM 180 (Sheet 47 of 871

ABWR DCD/Tier 2 Rev. 0 21-396
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LOGIC

REF
CLASS

SIGNAL DESCRIPTION COND- CLASS DESCRIPTION
SIGNAL REF

SH ID ITION ID SH

B 3901 WITHDRAW (STEP) ON ----
B 4101 WITHDRAW (NOTCH) ON ----D-IWOl

~ B WITHDRAW A 4801 49,55- L./t
B 4301 WITHDRAW (CONT) ON ----

(\ fI NORMAL/EMERGENCY
B 4809 51,53

B 4001 INSERT (STEP) ON ---- ~~ ROD MOVEMENT A

D r 1'\B 4201 INSERT (NOTCH) ON ----(\ '\ IWO) '\ B INSERT A 4802 49,54
~

,/ L./tB 4401 INSERT (CONTINUOUS) ON ----
B 4703 EMERGENCY INSERT ON

1'\ B EMERGENCY INSERT 4810 54
L./t

-

RAPI B 2803 CHANNEL B BYPASSED ON ----("\
"-..J

8 CHANNEL 8 BYPASSED 4803 53,54
8 3206(A) RACS-B AUTO BYPASSED

ON ----C WITHIN CHANNEL-A

8
100t INSERTION OR 4804 24

~
LATCHED FULL IN

REED SW COUPLING CHECK COUPLING CHECK (OVER-
SENSOR B lOVERTRAVEL SWITCH ACTIVATED) ON 8 TRAVEL SW ACTIVATED) 4805 24
MODULE

RSSM 8 8UFFER CONTACT ON 8 8UFFER CONTACT 4806 24

RSSM 8
100t INSERTION OR

ON TIME
LATCHED FULL IN TAGGING

-
RSSM 8 10'1. INSERTION

LOGIC
8 ROD SCRAM TIME DATA *ON AND 4807 24

MEMORY
RSSM 8 40t INSERTION ON

- -

RSSM 8 60% INSERTION ON ***
B RSSM 8 0% INSERTION ON

RAPI 8
ROD SCRAM DATA

ONREQUEST

RAPI 8 REAL TIME CLOCK
ON RSPC A

UPDATE REQUEST REAL TIME
CLOCK

RAPI 8 RAPI REAL TIME DATA ON **-

I
RSPC A

I
D BUFFER UPDATE 4808 55

TIMING
LOGIC

* TIME TAGGED DATA 8ASED ON RSPC
REAL TIME CLOCK CHANNEL A

A TYPICAL OF CHANNEL 8 ~VERTER CONTROLLER/R8C ~TERFACE

** RSPC REAL TIME CLOCK, SLAVE TO *** SCRAM TIME DATA MAY ALSO BE 08T AINED LOGIC AND REED SWITCH DATA
MASTER CLOCK OF RAPI SYNCHRONIZED VIA THE AL TERNIITE DESIGN OF USING SCRAM COLLECTION AND TRANSFER LOGIC
TO RAPI CLOCK PERIODICALLY TO ASSUME TIME TEST PANELS, SEE NOTE 5.
SMALL TIME SKEW 8ETWEEN UPDATES

FIGURE 7.7-3 ROD CONTROL AND INFOFlMATION SYSTEM ISO (Sheet 48 of 87)

ABWR DCD/TIer 2 Rev. 0 21-J97
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LOGIC

REF CLASS SIGNAL DESCRIPTION COND- CLASS DESCRIPTION SIGNAL REF
- SH 10 ITION 10 SH

-~ UNSYNCHRONOUS
B 3804 ROD POSITION ;--- DETECTION

ROD DRIFT CIRCUIT A

B 4703 EMERGENCY INSERT ON ~ l I 0-- I
0 DETECTION I

B 4801 WITHDRAW ON ~ 1'\ (0--:::J-- LOGIC B DRIFT DETECTION 4901 24

*
B 4802 INSERT ON Lr 1'\ 'r :0-- LC)---0--

B NO UNSYNCHRONOUS 4902 54DETECTION

0- r-
ROD

MOVEMENT

FAILURE B ROD MOVEMENT 4903 24
C FAILURE

DETECTION

~ LOGIC

I
**

I
I I

L __ __JJ
-

CHANNEL A

B

-
* DRIFT DETECTION OUTPUT BECOMES HIGH WHEN ROD POSITION

CHANGES IN THE ABSENCE OF WITHDRAW/INSERT/EMERGENCY
INSERT SIGNALS.

TYPICAL OF CHANNEL B

A

** ROD MOVEMENT FAILURE OUTPUT BECOMES HIGH WHEN ROD POSITION
DOES NOT CHANGE WHILE ROD MOVEMENT COMMANDS ARE PRESENT.

I UNSYNCHRONOUS DETECTION LOGIC

FIGURE 7.7-3 ROD CONTROL AND INFORMATION SYSTEM 180 (Sheet 49 of 871
ABWR DCD/Tier 2 Rev. 0 21-398
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REF
SH CLASS

I

SIGNAL
ID

N

6

PUT

DESCRIPTION

I

COND
ITION

5 I

LOGIC

4 I 3 I

CLASS

2 I

OUT P

DESCRIPTION

U T

SIGNAL
ID

REF
SH

o

-

c
~

-

B

-

8 3003 ROD Ai PLACED IN
ONINOP 8YPASS

8 4703 EMERGENCY INSERT ON

8 2001 ROD INSERT
ON --® '---(\PERMISSIVE

(\ V
8 STOP 5004 54

8 5101 RSPC SELF TEST FAILURE ON U
(WO)

8 1901 ROD WITHDRAWAL ON --®-IWO)--
PERMISSIVE

8 4001 INSERT (STEP) ON

8 4201 INSERT (NOTCH) ON
CHANNEL A

8 4401 INSERT ICONTINOUS) ON
TYPICAL OF CHANNEL B

NOTE: THE FEASI81L1TY OF THIS METHOD FOR BRAKE TESTING
HAS NOT 8EEN EMPRICALL Y CONFIRMED. IF THIS METHOD
IS LATER DETERMINED NOT TO 8E FEASI8LE. THIS 180
WILL 8E MODIFIED ACCORDINGLY.

A

I 8RAKE TEST AND STOP LOGIC

FIGURE 7.7-3 ROD CONTROL AND INFORMATION SYSTEM ISO (Sheet 50 of 87)
ABWR OCD/TIer 2 Rev. 0 21-399
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LOGIC

REF
CLASS

SIGNAL DESCRIPTION COND- CLASS DESCRIPTION
SIGNAL REF

- SH ID ITION ID SH

RSPC A
SELF 8 RSPC SELF TEST FAILURE 5101 24,50
TEST

D
RAPI 8 RESET A ON (\

RSPC A 8 LOCAL RESET ON V h D RESET 5102 55
U(WOl---

*
- 8 5505 IC TROU8LE ON 1""\ ~h

8 4703 EMERGENCY INSERT ON l-J L7 L7
t=2 s t=(ONE SHOT)

C

---e--

8 4809
NORMAL/EMERGENCY

ON ~ROD MOVEMENT A ~ ABNORMAL BRAKE
-------.J ~.~

D
SOLENOID ENERGIZA nON

5103 24-

8RAKE CURRENT c---

A 5302 SENSE SIGNAL A
A>B

=1~-p----~ B
BRAKE DISENGAGEMENT 5104 24
FAILURE

B
SP

-

A

* THIS PROVIDES AUTOMATIC REST ART CAPABILITY
IF EITHER ARI CONDITION/SCRAM FOLLOW CONDITION
OR SCRRI EXIST.

CHANNEL A
TYPICAL OF CHANNEL B

I DIAGNOSTICS AND
REST ART LOGIC

FIGURE 7.7-3 ROD CONTROL AND INFORMAnON SYSTEM 180 (Sheet 51 of 871

ABWR DCD/Tier 2 Rev. 0 21-400
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CHANNEL A
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A

TYPICAL OF CHANNEL B

I
IC AND FCM SIGNAL
TRANSFER TO RAPI
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LOGIC

REFREF CLASS
SIGNAL DESCRIPTION

COND-
CLASS DESCRIPTION SIGNAL

- SH 10 ITION 10 SH

B 4809 NORMAL/EMERGENCY ROD
ON hMOVEMENT CHANNEL A

~
~l BRAKE SOLENOID BRAKE

D o--U 0 ENERGIZATION SIGNAL
5301 POWER

NORMAL/EMRGENCY ROD SUPPLY4809(8)
MOVEMENT CHANNEL B ON

(
B 4803(8) CHANNEL A BYPASSED ON

I
B 4803 CHANNEL B BYPASSED ON

-

c
~

BRAKE CURRENT BRAKE CURRENT
SENSE SIGNAL A SENSE SIGNAL 5302 51

CHANNEL A

----
BRAKE CURRENT BRAKE CURRENT

SENSE SIGNAL A SENSE SIGNAL 5303 51(8)
CHANNEL B

B

-
NOTE: ROD BRAKE CONTROLLER LOGIC IS

A SINGLE CHANNEL LOGIC.

A

I ROD BRAKE CONTROLLER LOGIC

FIGURE 7.7-3 ROD CONTROL AND INFORMATION SYSTEM ISO (Sheet 53 of 87)

ABWR DCD/Tier 2 Rev. 0 21-402
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LOGIC

REF CLASS
SIGNAL DESCRIPTION

COND- CLASS DESCRIPTION
SIGNAL REF

SH 10 ITION 10 SH

B 4810 EMERGENCY INSERT A ON
SELECTION

LOGIC
B 4810(81 EMERGENCY INSERT B ON

DETAIL A * 8 EMERGENCY INSERT 5401 52,57

B 4704 CONTINUOUS A ON
SELECTION

LOGIC
B 4704(81 CONTINUOUS B ON

DETAIL A * 8 CONTINUOUS 5402 52,56

B 4701 STEP A ON
SELECTION

LOGIC
B 4701(81 STEP 8 ON

DETAIL A * 8 STEP 5403 52,56

-

B 4702 NOTCH A ON
SELECTION

LOGIC
B 4702(Bl NOTCH B ON

DETAIL A * 8 NOTCH 5404 52,56

B 5004 STOP A ON
SELECTION

LOGIC
B 500418) STOP 8 ON

DETAIL A * 8 STOP 5405 52,57

B 4802 INSERT A ON
SELECTION

LOGIC
B 480218) INSERT 8 ON

DETAIL A * B INSERT 5406 52,56-
NO UNSYNCHRONOUS

B 4902 ON
DETECTION A

B 490218)
NO UNSYNCHRONOUS ON SELECTIONDETECTION B

LOGIC

B 4803 RSPC-B BYPASSED ON _ ..- DETAIL A *
B 480318) RSPC-A 8YPASSED ON B NO UNSYNCHRONOUS 5407 57

DETECTION

B 3808 ROD SELECTED A ON
SELECTION

B 3808181
LOGIC

ROD SELECTED 8 ON --
DETAIL A * --_.- 8 ROD SELECTED 5408 57

* SEE DETAIL A ON SHEET 66

FIGURE 7.7-3 ROD CONTROL AND INFORMATION SYSTEM ISO (Sheet 54 of 871

ABWR DCD/TIer 2 Rev. 0 21-403
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E

o

c

B

A

I N P U T 0 U T P U T
LOGIC

REFREF CLASS SIGNAL DESCRIPTION
COND-

CLASS DESCRIPTION
SIGNAL

SH 10 ITION 10 SH

8 4803181 RSPC-A 8YPASSED ON

8 4803 RSPC-8 8YPASSED ON

8 4801 WITHDRAW A ON SELECTION..-- LOGIC

8 4801181 WITHDRAW 8 ON
DETAIL A

8 WITHDRAW 5502 52.56

8 4706 SETTLE A ON SELECTION-- LOGIC

8 4706181 SETTLE 8 ON
DETAIL A

8 SETTLE 5503 52.57

8 5102 RESET A ON SELECTION
LOGIC r--(\

8 51021Bl RESET B ON
I RESET

J~
L RESET FAILURE DISPLAY 5504 LOCAL

DETAIL A ~ I ROUTINE

8 LOCAL RESET ON
NOTE 1

'\

I ,/

..

B
VALIDATION ON

DETAIL A
ERROR INOTE 7)

B 5508
CHANNEL II ON

(\ " f3 IC TROUBLE 5505 51.52
TIME OUT (NOTE 21 V ,/ 57

8 5509 CHANNEL 8 ON
TIME OUT INOTE 21

--

I '" -bo- N01EJ]-----
SELF -

B POWER ON ON
TEST SELF TEST FAILURE

5506 LOCAL(NOTE 3) I' ~~E·-- L DISPLAY INOTE 31

8 4808 BUFFER UPDATE, CH II ON (WO) B CHANNEL A TIME OUT 5508 55
-- COUNT

DOWN l
8 48081Bl BUFFER UPDATE. CH 8 ON TIMER (WO) B CHANNEL B TIME OUT 5509 55

SP

-

FIGURE 7.7-3 ROD CONTROL AND INFORMATION SYSTEM 180 ISheet 55 of 871

ABWR DeD/Tier 2 Rev. 0 21--404
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D

c

B

A

I N P U T 0 U T P U T
LOGIC

REF CLASS SIGNAL DESCRIPTION COND- CLASS DESCRIPTION SIGNAL REF
SH 10 ITION 10 SH

B 5502 WITHDRAW ON

:J-- B CONTINUOUS WITHDRAW 5601 57

'" '"
B 5402 CONTINUOUS ON ,./ ./

- =t-- B CONTINUOUS INSERT 5602 57
"\
./

---n B STEP WITHDRAW 5603 57
B 5403 STEP ON "\ "\ W

,./ ,./

L-.- -
h
W B STEP INSERT 5604 57

1--.

~ "\ B NOTCH WITHDRAW 5605 57---.J ,./--
i-.

B 5404 NOTCH ON n '\ B NOTCH INSERT 5606 57[_W rB 5406 INSERT ON
--

FIGURE 7.7-3 ROD CONTROL AND INFORMATION SYSTEM ISO (Sheet 56 of 871
ABWR DCD/TIer 2 Rev. 0 21-405
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D

c

B

A

I N P U T 0 U T P U T
LOGIC

REFREF CLASS
SIGNAL DESCRIPTION

COND- CLASS DESCRIPTION
SIGNAL

SH 10 ITION 10 SH

B 540B ROD SELECTED ON

B 5401 EMERGENCY INSERT ON * U P

B 5503 SETTLE ON
PULSE V P

GENERATOR

B 5601 CONTINUOUS WITHDRAW ON W P
STEPPER MOTOR 5701 SMDM
CONTROLLING PULSES

B 5602 CONTINUOUS INSERT ON X P NOTE B

B 5603 STEP WITHDRAW ON Y P

B 5604 STEP INSERT ON Z P

B 5605 NOTCH WITHDRAW ON

B 5606 NOTCH INSERT ON NOTE 4
,/,././././././

-- -8-- 0 BASE CUTOFF 5702 SMDM

rr t

f--

-~
L STOPPED (LOCAL DISPLAYl 5703 IC

D--{WO)-

-- - --

L RUN {LOCAL DISPLA Yl 5704 IC

NOTE 6

B 5407
NO UNSYNCHRONOUS ON
DETECTION D-B LOCAL
NO OVER FREQ

ONDETECTION (NOTE 4)

* THIS SIGNAL TAKES PRECEDENCE OVER OTHER
SIGNALS IN THE PULSE GENERATOR LOGIC.

S 5505 IC TROUBLE ON

B 5802 INVERTER TROUBLE ON
h .-

~
B 5405 STOP ON

FIGURE 7.7-3 ROD CONTROL AND INFORMATION SYSTEM 180 (Sheet 57 of 871

ABWR DCD/TIer 2 Rev. 0 21-406
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D

c

B

A

I N P U T 0 U T P U T
LOGIC

REF
CLASS

SIGNAL DESCRIPTION
COND- CLASS DESCRIPTION

SIGNAL REF
SH 10 ITION b') SH

L
INVERTER TROUBLE 5801 ICDISPLAY

SMDM B FUSE FAILURE ON

lSMOM B ABNORMAL VOLTAGE ON ~ B INVERTER TROUBLE 5802 52,57

( ~
SMDM B OVER CURRENT ON

~(

L FUSE FAILURE DISPLAY IC

L
ABNORMAL VOLTAGE

ICDISPLAY

L OVERCURRENT DISPLAY IC

FIGURE 7.7-3 ROD CONTROL AND INFORMATION SYSTEM ISO (Sheet 58 of 871
ABWR DCD/Tier 2 Rev. 0 21-407



E

7

CH A SIGNAL (ll

CH B SIGNAL (ll

CH B BYPASSED (ll

CH A BYPASSED (11

6 5 4

VALIDATED SIGNAL

VALIDATION
ERROR

3 2

D

NOTES:

VALIDA TION SELECTION LOGIC (TYPICAU DETAIL A

1.

c

B

A

RESET FAILURE SIGNAL IS ISSUED BY IC WHEN THE RESET
ROUTINES TO BE COMPLETED BY THE MICROPROCESSOR ARE NOT
SUCCESFULLY ACCOMPLISHED. GENERATION OF THIS SIGNAL SHALL
BE AN INTEGRAL PART OF THE RESET ROUTINES OF THE HARDWARE.
THE IC SHALL CONDUCT AUTOMA TlCALL Y A RESET ROUTINE WHEN
RECOVERING FROM A PRIOR FAILURE/TROUBLE CONDITION.

2. THE IC HARDWARE SHALL UTILIZE A WATCHDOG TIMER TO MONITOR
THE UPDATES OF EACH SIGNAL FROM RSPC. THE TIMER SHALL
COUNTDOWN FROM A PREDETERMINED AMOUNT OF TIME TO 0 AND
RESET TO lTIME TO BE DETERMINED IN DETAILED DESIGN PHASEI
ms AUTOMA TlCALL Y ON EVERY UPDATE OF SIGNAL. WHEN TIMER
COUNTS DOWN TO ZERO ON ANY INPUT SIGNAL FROM THE RSPC, IT
SHALL PROVIDE A TIME OUT SIGNAL.

3. SELF TEST FEATURES SHALL INCLUDE THE ROUTINES OF CHECKING THE
PROCESSOR RAM, ROM AND BUFFERS. WHEN THE SELF TEST IS NOT
COMPLETED SUCCESFULLY, THE IC HARDWARE SHALL ISSUE A SELF
TEST FAILURE SIGNAL. SELF TEST SHALL BE EXECUTED WHEN THE
IC POWER IS TURNED ON. THE IC RECEIVES A RESET COMMAND FROM
RSM, OR THE IC RECOVERS FROM A PRIOR FAILURE/TROUBLE, AND
ON A CONTINUOUS BASIS FROM THEN ON.

4. PULSE GENERATOR COMPRISES OF FREQUENCY LIMITER, PULSE
DISTRIBUTOR AND OTHER NECESSARY HARDWARE. IT GENERATES
APPROPRIA TE PULSES CORRESPONDING TO THE INPUT DRIVE
COMMAND TO PRODUCE THE REQUIRED SPEED PATTERN OF THE
STEPPING MOTOR (SMl TO MOVE THE ROD TO THE REQUIRED
POSITION APPROPRIA TEL Y. THE OUTPUT OF THE PULSE
GENERATOR IS ENABLED BY ALLOWABLE CONDITIONS, AS SHOWN,
TO DRIVE THE STEPPING MOTOR.

5. ALGORITHM FOR IDENTIFIED FUNCTIONS AND LOGICS ARE DESCRIBED
IN Cll-4020 AND SCRAM TIME DATA IN Cl1-4010.

6. DEDICATED DISPLAY INDICATION SHALL BE PROVIDED FOR RUN,
STOPPED, IC TROUBLE, INVERTER TROUBLE AND RESET CONDITIONS.
IN THE EVENT OF EITHER A IC TROUBLE OR INVERTER TROUBl.E
CONDITION, THE FAILURE CAUSING SUCH CONDITION SHALL BE
DISPLAYED.

7. VALIDATION ERROR SIGNAL IS GENERA TED WHEN CHANNEL A & B
ARE NOT BYPASSED AND CHANNELS A & B SIGNALS DO NOT MATCH.
TYPICAL OF THESE SIGNALS ARE "ORED" TO PRODUCE ONE
VALIDATION ERROR SIGNAL TO INDICATE IC TROUBLE.

8. THE CHARACTERISTICS OF THE UVWXYZ PULSES ARE DETERMINED
BY THE IC (PULSES GENERATORI ARCHITECTURE, THE INVERTER
DESIGN AND THE PERFORMANCE CHARACTERISTICS CURVES OF THE
SM, TO ACCURA TEL Y MOVE THE CONTROL ROD BY SPECIFIED
DISTANCE AS DEFINED BY THE RC&IS DESIGN.

FIGURE 7.7-3 ROD CONTROL AND INFORMATION SYSTEM 180 (Sheet 59 of 871

ABWR DCD/Tier 2 Rev. 0 21-408
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ATLM-A

RCIS ATLM
SUBSYSTEM BLOCK

/,' THESE FIVE SIGNSLS
8 ARE THE SAME SIGNALS

THAT ALSO ARE FED TO
MCPR ALGORITHM UNIT

I

~.-- A1 RFCS
FLOW

A2 INCREASE
BLOCK

A3 SIGNALS

[r- ROD-- BLOCK
SIGNAL

TRIP
OUTPUT
MODULEr-t---

I
--t_'---

SIGNAL TO PGCS TO STOP
ROD MOVEMENT REOUEST

'--1--11_ WHILE 3-D MONITOR
DOWNLOAD IS BEING
PERFORMED

3D-MONITOR DATA
'-----1f--- DOWNLOAD REQUEST

TO PMCS lC91l

MCPR SETPOINT
~===t==> CALCULATION DATA

MLHGR SETPOINT
I====:+=========t=> CALCULATION DATA

AL ™ TR. #1 I
--I

BYPASSED LPRMs MORE THAN ALLOWED

COMP
UNIT

I

- -

~

MLil

1&
MODULE

MLHGR I

ALGORITHM
AL TM TR. 113UNIT

I --- I

IT/lALTM TR. #2.11_
I

tB-FACTOR IMP-VALUE
CALCU-

MEMORY MEMORY LATED
I TRIP I
I SETPOINT I

i--"~!NST ANTANEOUS

11
LPRM DATA

=

LPRM
SUM AND

AVERAGING f--------------------,
LOGIC

I F
I 1=
1---(
f----

IOLMCPR
MEMORY I

1

IAf MEMORY

MCPR
ALGORITHM

UNIT

IA-FACTOR I
MEMORY

I
I

r--~ - - ~I--t - U- +f===~
APRM I MCPR MODULE II
~~~~ -'----L_-"----'II 1=

CORE:

NMS
INTERFACE

& LOGIC
UNIT

--

==i============~*=== == = == = = =~

3D DOWNLOAD COMPLETE

'------+--ill~~~ f--r>----. Lc~r----
.----I--l MONITOR ~ I

CORE APRM I -
FLOW

APRM lX41

1
I ~~~

CALCULATED_I-~ =
TRIP
SETPOINT

C51
NMS

LPRM OATA IC511
152X41

MANUAL 3D MONITOR
DATA DOWNLOAD
REQUEST 10011

THERMAL LIMITS DATA
FROM 3D MONITOR
IMCPR & MLHGRI

3D DOWNLOAD ENABLE

REACTOR POWER >LPSP ----<

MCPR COMPARATOR UNIT I I MLHGR COMPARATOR UNIT : :

t nL'=:===j: 1 I :---t~ - - -- _I-

I -1---------1==7- - - --1- --~._l
I t===========j1 1 I - I IL ~ ~ ~L~ - -I-__ --+---++-'---, :

~
SELF II ~lJJ I

PS 9N ~p TEST II I-- "UNIT II SELF TEST II - -

'--- - - - - - II - - - - ROUTINES & !¢::::;I:;:I=t==========~

FU~~~,:~A~::[:;~::::EST 1-----1 _--_-_-lii _--J...i-__H_:N~_:;_~_':~_~L~_~_I:_:S_·=_-:IJ~I:_-_ 1-11-1 l-:-
SETPOIN~~:~U~:~~:LlDATA __~--------------.I---=--:: :: ---1 LE= .- ATLM TROUBLE
REQUEST lLOCAL, MANUALl II II

~_-_-_-=--=- ==- => l<:-_cJJ
MEASURED PLANT PARAMETTERS==t=============~t== == == = === = =~
{C12, C3l, C8l, G31, N321

PLANT PARAMETTERS
USED BY 3D MONITOR

ATLM CH B CALCULATED ==1I=============~t============~
SETPOINT RESULTS -

r-----------1- - - - - - - - - - - ---
ATLM CH B BYPASS STATUS __ ~ ---ll

D

E

A

B

c

FIGURE 7.7-3 ROD CONTROL AND INFORMATION SYSTEM ISO lSheet 60 of B71
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7 6 5 4 3 2

PRM, AND CORE
FLOW PROCESSING LOGIC

I N P U T 0 U T P U T

COND-
LOGIC

REF CLASS SIGNAL DESCRIPTION CLASS DESCRIPTION
SIGNAL REF

SH ID ITION ID SH

B
BYPASSED LPRMs MORE 6101 67

LPRM SUM, AVG AND LOGIC UNIT THAN ALLOWED

4

2 (~+Q +~)
* B

PROCESSED LPRM DATA 6102 63LPRM DATA i=l 4 4 4 FOR MCPR CALCULATIONS
C51 152X4, INCLUDES

BYPASS INFOI 4 4 4 4 B
PROCESSED LPRM DATA 6108 642 Ai, 2 Bi, 2 Ci, 2 Di, FOR MLHGR CALCULATIONS

i=l i=l i=l i=l
B

INSTANTANEOUS 6103 63,64-4- '-4-'-4- '-4- LPRM DATA

NMS INTERFACE LOGIC UNIT

APRM PROCESSING
C51 APRM DIV I 0 UNIT

C51 APRM DIV II 2: /4 *
~

OR

2: /3

C51 APRM DIV III

~
- - !=IWO) B APRM 6104 62,63

64

REACTOR POWER IS 62,63
C51 APRM DIV IV ~ I--.~ B 6107

MEM ./ ABOVE LPSP 64

~
C51 CORE FLOW DIV I

CORE FLOW
PROCESSING UNIT

-

C51 CORE FLOW DIV II L /4 *
OR

C51 CORE FLOW DIV III
2:/3

- =(WO)~ B COI~E FLOW 6105 62,63
--,

J
64

---

C51 CORE FLOW DIV IV

NMS DIVISIONAL -
C51 ON

I~BYPASS DIV I ;H-)-- ,-
C51

NMS DIVISIONAL ON 10BYPASS DIV II

D-C51
NMS DIVISIONAL ON

~
B

TROUBLE AT LEAST 2 NMS 6106 67
BYPASS DIV III DIVISIONS ARE BYPASSED

C51 NMS DIVISIONAL ON -10BYPASS DIV IV

0---
FOR DETAILED LOGIC DESCRIPTION OF THIS

~ * FUNCTION BLOCK, REFER TO NOTE 5.--~-0--
~ LPRM, AA

E

D

B

c

FIGURE 7.7-3 ROD CONTROL AND INFORMA nON SYSTEM ISO (Sheet 61 of 871
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7 I 6 I 5 I 4 I 3 I 2 I

-

D

-

c

~

-

B

-

A

I N P U T 0 U T P U T
LOGIC

REF CLASS
SIGNAL DESCRIPTION

COND-
CLASS DESCRIPTION SIGNAL REF

SH ID ITION 10 SH

REACTOR POWER IS SIGNAL TO PGCS/APR
B 6107 ABOVE LPSP ON ,--- TO STOP AUTOMATIC

PGCS/
POWER

*
D POWER CHANGE WHILE 3D 6201 APR

B 6105 CORE FLOW CHANGE MONITOR DATA DOWNLOAD

MONITOR h
IS IN PROGRESS

B 6104 APRM D
3D MONITOR DATA

6202 PMCS
flFLOW ~25%

~ DOWNLOAD REQUEST C91
- ,---

B 6307 3D DOWNLOAD COMPLETE ON r---- flPOWER ~1O%

~
B 6407 3D DOWNLOAD COMPLETE ON LJi\ B ATLM TROUBLE #1 6205 67r---

001 B
MANUAL REQUEST FOR 3D

ON '\ r D 6203 PMCS
MONITOR DATA DOWNLOAD CRT/C91

L 3D DOWNLOAD COMPLETE 6204 001

* FOR DETAILED LOGIC DESCRIPTION OF THIS
FUNCTION BLOCK, REFER TO NOTE 5.

3D-MONITOR DATA DOWNLOAD
REQUF.:ST LOGIC

'---------------- -

FIGURE 7.7-3 ROD CONTROL AND INFORMATION SYSTEM ISO (Sheet 62 of 87)
ABWR DCD/TIer 2 R.v.O 21-411
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7 I 6 I 5 I 4 I 3 I 2 I

I N P U T 0 U T P U T
LOGIC

SIGNAL REFREF CLASS
SIGNAL

DESCRIPTION
COND-

CLASS DESCRIPTION- SH ID ITION ID SH

REACTOR POWER ISB 6107 ABOVE LPSP ON

B 6605
SELF TEST AND
INITIALIZE COMMAND

B 6104 APRM B
MCPR ALGORITHM UNIT

6304 66SELF TEST RESULTS
D

*B 6105 CORE FLOW MCPR
ALGORITHM

UNIT MCPR SETPOINTB 2401 ALL RODS POSITIONS D CALCULATION DATA 6301 LOCAL

B 6102
PROCESSED LPRM DATA

B A TLM TROUBLE #2 6306 67FOR MCPR CALCULATIONS

- PMCS
D

REGIONAL MCPR
B 3D DOWNLOAD COMPLETE 6307 623D-M DATA

B 6604 SETPOINT CALCULATION ONDATA REQUEST-MANUAL

PMCS D 3D DOWNLOAD ENABLE ON
C

---e--
SELF TEST REQUEST FOR I

B 6610 MCPR CALCULATED TRIP ON

fi fiSETPOINT DATA
CALCULATED

lA-FACTOR I I OLMCPR ITRIP MEMORY MEMORY
SETPOINT

I At MFM

- CALCULATED MCPR
6302 66B SETPOINT

A

INSTANT ANEOUS B>A
6103 B OR B MCPR TRIP 6303 67LPRM DATA

* C>A
MCPRB 6603 HIGH LPRM SETTING C COMPARATOR
UNIT

6613 FUNCTIONAL TEST ON
REQUEST

6606
SELF TEST AND

B
MCPR COMPARATOR UNIT

6305 66INITIALIZE COMMANDS SELF TEST RESULTS

-

A
* FOr~ DETAILED LOGIC DESCRIPTION OF THIS

FUNCTION BLOCK, REFER TO NOTE 5.

I MCPR LOGIC

FIGURE 7.7-3 ROD CONTROL AND INFORMATION SYSTEM ISO (Sheet 63 of 871
ABWR DCD/Tier 2 Rev. 0 21-412
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E

I N P U T 0 U T P U T
LOGIC

REF CLASS SIGNAL DESCRIPTION
COND- CLASS DESCRIPTION SIGNAL REF

- SH ID ITION ID SH

6302(8) ATLM CH B MCPR ACALCULATED SETPOINT

2204
ATLM CHANNEL B ON

~
SP ===::> C IA-BI >CBYPASSED

ATLM CH A MCPR
B6302 CALCULATED SETPOINT ) (\

D
64021Bl

ATLM CH B MLHGR
A "---/

CALCULATED SETPOINT l

SP ===::> C IA-BI >C
(\

B
SELF TEST

6601 67
'-J COMPARATOR TRIP

6402
ATLM CH A MLHGR

BCALCULA TED SETPOINT

- 6501
SELF TEST COMPARATOR

ON
TRIP 1

r--lMLHGR HIGH LPRM F B
MLHGR HIGH LPRM

6612 64
C SETTING MEMORY SETTING DATA

LOCAL FUNCTIONAL TEST
ON B

FUNCTIONAL TEST
6613 63,64

~ PBS REQUEST 1 REQUEST-MANUAL

I MCPR HIGH LPRM F B
MCPR HIGH LPRM

6603 63I SETTING MEMORY SETTING DATA

LOCAL
B

SETPOINT CALCULA nON ON B
SETPOINT CALCULATION

6604 63
PBS DATA REQUEST DATA REQUEST -MANUAL

- MCPR ALGORITHM UNIT
B

MCPR ALGORITHM UNIT SELF
66056304- SELF TEST RESULTS TEST & INITIALIZE COMMANDS 63

MCPR COMPARATOR UNIT SELF * B MCPR COMPARATOR UNIT SELF
6305 SELLF TEST RESULTS TEST TEST & INITIALIZE COMMANDS 6606 63

AND

6404
MLHGR ALGORITHM UNIT INITIALIZE B MLHGR ALGORITHM UNIT SELF 6607 64SELF TEST RESULTS LOGIC TEST & INITIALIZE COMMANDS

B 6405
MLHGR ALGORITHM UNIT .----", B

MLHGR COMPARATOR UNIT SELF
6608 64SELF TEST RESULTS TEST de INITIALIZE COMMANDS

B
SELF TEST & INITIALIZE

6609 67LOGIC TRIP

LOCAL B LOCAL "OFF" SWITCH ON -c8J-- SELF TEST REQUEST
B FOR MCPR CALCULATED 6610 63

II TRIP Sr.TPOINT DATA
LOCAL B LOCAL "ON" SWITCH ON W- SELF TEST REQUEST

LOCAL B POWER SUPPLY ON
B FOR MLHGR CALCULATED 6611 64

TRIP SETPOINT DATA

*
FOR DETAILED LOGIC DESCRIPTION OF THIS

A FUNCTION BLOCK, REFER TO NOTE 5.
SELF TEST COMPARATOR, HI LPRM
AND SELF TEST & INITIALIZE LOGIC

FIGURE 7.7-3 ROD CONTROL AND INFORMATION SYSTEM ISO ISheet 66 of 871
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LOGIC

REF
CLASS

SIGNAL DESCRIPTION COND-
CLASS DESCRIPTION SIGNAL REF

- SH ID ITION ID SH

L LOCAL INDICATOR 6701

B 6101
BYPASSED LPRMs

ONMORE THAN ALLOWED

B 6106
TROUBLE AT LEAST 2 NMS

ONDIVISIONS ARE BYPASSED ATLM FLOW BLOCK
D RFCS

D SIGNAL TO 3 CHANNELS 6702
C81

B 6303 MCPR TRIP ON OF RFCS

B 6403 MLHGR TRIP ON
(\

B
ATLM-A ROD WD BLOCK

6703 31
"-..J SIGNAL TO RAPI-A

B 6601
SELF TEST

ONCOMPARATOR TRIP

- B 6609
SELF TEST & INITIALIZE

ONLOGIC TRIP

L LOCAL INDICATOR 6704

B 6205 ATLM TROUBLE #1 ON L LOCAL INDICATOR 6705
C

B 6306 ATLM TROUBLE #2 ON L LOCAL INDICATOR 6706
--e-

B 6406 ATLM TROUBLE #3 ON L LOCAL INDICA TOR 6707

L LOCAL INDICATOR 6708

B ATLM TROUBLE 6709

-
ANN 6710

L LOCAL INDICATOR 6711

L LOCAL INDICATOR 6712
_.

B L LOCAL INDICATOR 6713

-

A

I TRIP OUTPUT
MODULE LOGIC

FIGURE 7.7-3 ROD CONTROL AND INFORMATION SYSTEM ISO (Sheet 67 of 871
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E

-

7 I 6

/ WITHDRAW

INSERT

I 5 I 4 I :3

I RWM CH A

I 2 I

o

c
~

ALL SIGNALS FROM
ROD ACTION AND
POSITION INFORMATION
(RAPIl SUBSYSTEM
OF ROD CONTROL
AND INFORMATION
SYSTEM (RC&ISI
CHANNEL A

CONTROL RODS POSITIONS

SELECTED RODS 10

SELECTED SEQUENCE A/B

REACTOR MODE SWITCH STATUS

INOP/BYPASSED RODS STATUS

2-CRD SCRAM TEST MODE SELECTED

REACTOR POWER LEVEL STATUS
ILPSPl

RCIS IN SINGLE

RCIS IN GANG

RWM
DATA

PROCESSING
LOGIC
AND

FUNCTIONAL
LOGIC

RWM GROUP RODS
WITHDRAWAL/INSERT

PERMISSIVE LOGIC
AND

2-CRD TEST
WITHDRAWAL
PERMISSIVE

LOGIC

SEQUENCE A
MEMORY

SEQUENCE B
MEMORY

2-CRD TEST
SEQUENCE MEMORY

RWM I ~

SELF TEsr J~

ROD WITHDRAWAL
PERMISSIVE

ROD INSERT PERMISSIVE

2-CRD SCRAM TEST ROD
WITHDRAWAL PERMISSIVES

SELF TEST STATUS

TO RAPI
CHANNEL A

-

B

-

A

(SAME AS CHANNEL Al

I RWM FUNCTIONAL
BLOCK DIAGRAM

FIGURE 7.7 3 ROD CONTROL AND INFORMATION SYSTEM ISO (Sheet 68 of 871
ABWR DCD/Tier 2 R8V.O 21,-417



7 I 6 I 5 I 4 I 3 I 2 I

I N P U T 0 U T P U T

E REF SIGNAL COND-
LOGIC

SH CLASS
ID DESCRIPTION CLASS DESCRIPTION

SIGNAL REF
ITION ID SH

8 0404 REACTOR MODE SWITCH
ONIN START-UP

D-
G1-G4 GANG ROD

73,748 WITHDRAWAL INITIAL 6901

- 8 0305
REACTOR POWER

ON CONDITIONS OK 75,76

IS BELOW LPSP

-

A

I RWM INITIAL CONDITIONS
GENERATION LOGIC

FIGURE 7.7-3 ROD CONTROL AND INFORMATION SYSTEM 180 (Sheet 69 of 871
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7 I 6 I 5 I 4 I 3 I 2 I

-:,.-.-

;,

E N P U T 0 U T P U T
LOGIC SIGNAL REFREF CLASS SIGNAL DESCRIPTION

COND- CLASS DESCRIPTION 10 SHSH ID ITION

I RWM ROD POSITION DATA
IPROCESSING AND LOGIC UNIT

8 ALL Gl RODS FULL-IN 7001 72,74
75,76-
72,74

8 ALL G1 RODS fULL -OUT 7002 75,76

ISE~ A I 72,73
8 ALL G2 RODS FULL-IN 7003

MEM 75,76

72,73
8 ALL G2 RODS FULL-OUT 7004 75,76

0 72,73ISE~ 8 I 8 ALL G3 RODS FULL-IN 7005 74,76

MEM 72,73
ALL G3 RODS FULL-OUT 70068 74,76

72,73
8 ALL G4 RODS FULL-IN 7007 74,75

ROD
POSITION 8 ALL G4 RODS FULL-OUT 7008 72,73

- PROCESSING 74,75

8 ALL G5 RODS FULL-IN 7009 72

8 ALL G6 RODS FULL IN 7011 72

2CRD 8 ALL G7 RODS FULL IN 7013 72

TEST B ALL G8 RODS FULL-IN 7015 72
C MEM 8 ALL G9 RODS FULL IN 7017 72

B 0606 SEQUENCE A SELECTED ON ALL G10 RODS FULL-IN 7019 72; B
~

B ALL G5 RODS >957 mm 7021 72
B ALL G6 RODS >957 mm 7022 72

B 0607 SEQUENCE B SELECTED ON [3 ALL G5 RODS >914+10 mm 7025 72---
ALL G6 RODS ~914+1O mm 7026 72[3

B ALL G7 RODS >914+10 mm 7031 72
B ALL G8 RODS ~914+1O mm 7032 72-

ALL G9 RODS ~914±10 mm 703.3 7~_B
B ALL GlO RODS >914+10 mm 7034 72

B

-

A

* THE CONTENTS OF THESE TWO SEQUENCE
MEMORIES ARE THE SAME AS THOSE ON
SHEET 10.

CONTINUED ON SHEET 71

I RWM ROD POSITION
PROCESSING LOGIC

FIGURE 7.7-3 ROD CONTROL AND INFORMATION SYSTEM 180 (Sheet 70 of 871
ABWR DCD/Tier 2 Rev. 0 2/-419
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2.3A6100 REV 0
ABWR SSAR

E I N P U T 0 U T P U T
LOGIC

REF CLASS
SIGNAL

DESCRIPTION
COND-

CLASS DESCRIPTION SIGNAL REF
SH 10 ITION 10 SH

I RWM ROD POSITION DA TA IPROCESSING AND LOGIC UNIT

-
/1 /1 /1 /1 -

V V v
r-.. r-.. /1 ,-

" " v "
0 r-- B NO ROD IS SELECTED 715B B3,84

r-- B Gl RODS ARE SELECTED 7135 73
B 2401 ALL RODS POSITIONS r-- B A ROD IN G1 IS SELECTED 7136 73

ROD r-- B GZ RODS ARE SELECTED 7137 74
POSITION r-- B A ROD IN G2 IS SELECTED 713B 74PROCESSING

B 3004 BYPASSED RODS STATUS
r-- B GJ RODS ARE SELECTED 7139 75

r-- B A ROD IN GJ IS SELECTED 7140 75

B
RCIS IN SINGLE ROD ON

r-- B G4 RODS ARE SELECTED 7141 76- 0604 DRIVE MODE r-- B A ROD IN G4 IS SELECTED 7142 76

B 0605
RCIS IN GANG ROD ON

r-- B GS RODS ARE SELECTED 7143 77
DRIVE MODE f--- B A ROD IN GS IS SELECTED 7144 77

B 1003 SELECTED GANG
>---. B G6 RODS ARE SELECTED 7145 7B

C '---- B A ROD IN G6 IS SELECTED 7146 7~
>---. B A GANG IN G7 IS SELECTED 7147 79

--e-- >---. B A ROD IN G7 IS SELECTED 7148 79

B 2416 SELECTED ROD
>---. B A GANG IN G8 IS SELECTED 7149 BO--- 13 A ROD IN G8 IS SELECTED 7150 80--- B A GANG IN G9 IS SELECTED 7151 81

r---- B A ROD IN G9 IS SELECTED 7152 B1

B 0707
RCIS IN ROD ON r-- 13 A GANG IN G10 IS SELECTED 7153 82
INSERT MODE

~ ------ f-----e 13 A ROD IN Gl0 IS SELECTED 7154 B2
- F==> B SELECTED RODS COORDINATES 7155 85

1-- B SELECTED ROD FULL-OUT 7156 85

B 0708 RCfS IN ROD ON _,-1' "v V [L.-. LEADING/TRAILING
~-

SFLECTED DUAL RODS ARE
WITHDRAWAL MODE RODS POSITION B FULL-OUT 7157 B5

DifFERENCE ~-

DETECTION 73,74
LOGIC

B
LEADING/TRAILING RODS

7127 75,76
POSITION DIFFERENCE 79,80B VIOLATION 81,82HG1-Gl0

WD/INS STATUS

ROD GROUP G1-G4 SEOUENCE 73,74SEQUENCE B WD/INS OK 7128
75,76-- CONTROL

B
SELECTED ROD WD/INS

7129SEQ OK

-

CONTINUED FROM SHEET 70

A

I
RWM ROD POSITION
PROCESSING LOGIC

FIGURF 7.7-.-" ROf) CONTROL AND INFORMATION SYSTEM IBD SH 71 OF B7
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E

7 I 6 I 5 I 4 I 3 I 2 I

N P U T 0 U T P U T
LOGIC

REF CLASS
SIGNAL DESCRIPTION

COND- CLASS DESCRIPTION SIGNAL REF

- SH ID ITION ID SH

8 6904 Gl-G4 SINGLE ROD WD ONINITIAL CONDITIONS OK

8 7127 LEADING/TRAILING ROD ON
I

POS DIFF VIOLATION II LJ
LJ

.- h G1 SINGLE ROD WD
8 7136 A ROD IN G1 IS SELECTED ON V

8 PERMISSIVE 7301 83

0 t- 1
8 7135 G1 RODS ARE SELECTED ON I LJ

G1-G4 GANG ROD WD8 6901 ONINITIAL CONDITIONS OK ---,
8 7128 G1-G4 SEQUENCE ON

LJ ~l-
WD/INS OK

-

8 7005 ALL G3 RODS FULL-IN ON ---,
8 7007 ALL G4 RODS FULL-IN ON

LJ L.-.-

D-C B G1 RODS GANG WD 7302 83PERMISSIVE
B 7003 ALL G2 RODS FULL-IN ON (\

,.--..-
---fJIoo

8 7004 ALL G2 RODS FULL-OUT ON V

8 7006 ALL G3 RODS FULL-OUT ON
~

LJ --8 7008 ALL G4 RODS FULL-OUT ON 0-- r·~

8 7201 ALL G5-Gl0 RODS FULL-IN ON .. -

I

II LJ
hLJ 8 G1 RODS GANG INSERT 7303 84

B G1-G4 GANG ROD INS V PERMISSIVE
8 6902 INITIAL CONDITIONS OK

ON l.-LJ

~:t~
h I

- LJ V\ 8 G1 SINGLE ROD INSERT 7304 84
Gl-G4 SINGLE ROD INS ~ PERMISSIVE

8 6903 INITIAL CONDITIONS OK ON
I

'-

I~

A

I
G1 ROD(S) WD/INS
PERMISSIVE LOGIC

FIGURE 7.7-3 ROD CONTROL AND INFORMATION SYSTEM ISO (Sheet 73 of 871
ABWR DCD/Tier 2 Rev. 0 21-422
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7 I 6 I 5 I 4 I 3 I 2 I

I N P U T 0 U T P U T

REF SIGNAL
LOGIC

CLASS DESCRIPTION
COND- CLASS DESCRIPTION

SIGNAL REF

- SH ID ITION ID SH

8 6904
Gl-G4 SINGLE ROD WD ON
INITIAL CONDITIONS OK

8 7127
LEADING/TRAILING ROD ON

I
POS DIFF VIOLATION I~ I

---.J -- V"\
8 7138 A ROD IN G2 IS SELECTED ON 8

G2 SINGLE ROD WD 7401 83
~

PERMISSIVE
0 --II

8 7137 G2 RODS ARE SELECTED ON I LJ
Gl-G4 GANG ROD WD

8 6901 ON
INITIAL CONDITIONS OK h
Gl-G4 SEQUENCE LJ n-8 7128 ON
WD/INS OK .....

-

8 7005 ALL G3 RODS FULL-IN ON Il
8 7007 ALL G4 RODS FULL-IN ON

LJ ~

C 0-- 8 G2 RODS GANG WD 7402 83PERMISSIVE
8 7001 ALL Gl RODS FULL-IN ON ~

,.---.
~

8 7002 ALL Gl RODS FULL-OUT ON ~

8 7006 ALL G3 RODS FULL-OUT ON
I~
LJ

~

8 7008 ALL G4 RODS FULL-OUT ON 0-
- 8 7201 ALL G5-Gl0 RODS FULL-IN ON

---- -
D-~ :::LJ-V"\

G2 RODS GANG INSERT

B ~
S PERMISSIVE

7403 84

8 6902
Gl-G4 GANG ROD INS
INITIAL CONDITIONS OK

ON II
I-~

l
h LJ

(\
- U- S

G2 SINGLE ROD INSERT 7404 84
~ PERMISSIVE

8 6903
Gl-G4 SINGLE ROD INS
INITIAL CONDITIONS OK

ON Ii
l---l

A G2 RODfS) WO/INS
PERMISSIVE LOGIC

FIGURE 7.7-3 ROD CONTROL AND INFORMAnON SYSTEM 180 (Sheet 74 of 671
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7 I 6 I 5 I 4 I 3 I 2 I

I N P U T 0 U T P U T
LOGIC

REF CLASS SIGNAL DESCRIPTION COND- CLASS DESCRIPTION SIGNAL REF
- SH ID ITION ID SH

8 6904 G1-G4 SINGLE ROD WD ONINITIAL CONDITIONS OK

LEADING/TRAILING ROD h8 7127 ONPOS DIFF VIOLATION h I

V\--l
,----

8 7140 A ROD N G3 ~ SELECTED ON 8 G3 SINGLE ROD WD
7501 83

~ PERMISSIVED ~

~8 7139 G3 RODS ARE SELECTED ON
I

~

--l
G1-G4 GANG ROD WD8 6901 ONINITIAL CONDITIONS OK ~

8 7128 Gl-G4 SEQUENCE ON
--l

WD/INS OK

-

8 7001 ALL Gl RODS FULL-IN ON n
8 7003 ALL G2 RODS FULL-IN ON

J L-.-.

D-C 8 G3 RODS GANG WD 7502 83PERMISSIVE
8 7007 ALL G4 RODS FULL-IN ON h ~

~

8 7008 ALL G4 RODS FULL-OUT ON V
8 7002 ALL Gl RODS FULL-OUT ON h

W --8 7004 ALL G2 RODS FULL-OUT ON D--
8 7201 ALL G5-GlO RODS FULL-IN ON

I I
W--.J (\ G3 RODS GANG INSERT

B I "--./
B PERMISSIVE 7503 84

B 6902 Gl-G4 GANG ROD INS ON --INITIAL CONDITIONS OK r-l
~

LJ

L.--.-.
~

Il J

- w h B G3 SINGLE ROD INSERT 7504 134
V PERMISSIVEG1-G4 SINGLE ROD INSB 6903 INITIAL CONDITIONS OK ON

~-_..
A

I G3 RODIS) WD/INS
PERMISSIVE LOGIC

FIGURE 7.7-3 ROD CONTROL AND INFORMA TlON SYSTEM ISO (Sheet 75 of 871
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7 I 6 I 5 I 4 I 3 I 2 I

N P U T 0 U T P U T
LOGIC

SIGNAL REFREF CLASS SIGNAL DESCRIPTION
COND- CLASS DESCRIPTION

- SH 10 mON 10 SH

B 6904
G1-G4 SINGLE ROD WD ONINITIAL CONDITIONS OK

B 7127
LEADING/TRAILING ROD ON

I
POS DIFF VIOLATION -1 I

.-J - (\ G4 SINGLE ROD WD
B 7142 A ROD IN G4 IS SELECTED ON U

B PERMISSIVE 7601 B3

0
B 7141 G4 RODS ARE SELECTED ON

r- 1

I --.-J
G1-G4 GANG ROD WD

B 6901 ONINITIAL CONDITIONS OK >--1

B 712B
G1-G4 SEQUENCE ON

LJ
WD/INS OK

-

B 7001 ALL Gl RODS FULL-IN ON il

B 7003 ALL G2 RODS FULL-IN ON
LJ L-..-.

D-C B G4 RODS GANG WD 7602 B3PERMISSIVE
B 7005 ALL G3 RODS FULL-IN ON (\ ---

~

8 7006 ALL G3 RODS FULL-OUT ON U

8 7002 ALL Gl RODS FULL-OUT ON

~-- --
8 7004 ALL G2 RODS FULL-OUT ON -J---

- ~

8 7201 ALL G5-GlO RODS FULL -IN ON

h l
WL-J -- (\--.

B G4 RODS GANG ~SERT 7603 B4-
I V PERMISSIVE

B B 6902
Gl-G4 GANG ROD INS ON --
INITIAL CONDITIONS OK 0--------

L.-.-.-.
r~

h --.J
f\

- L-J B
G4 SINGLE ROD INSERT 7604 B4

G1-G4 SINGLE ROD INS ~ PERMISSIVE
B 6903 INITIAL CONDITIONS OK ON .~

-l

A I G4 ROD(S) WD/INS
PERMISSIVE LOGIC

FIGURE 7.7-3 ROD CONTROL AND INFORMATION SYSTEM 180 (Sheet 76 of 87)
ABWR DCD/Tier 2 Rev. 0 21-425
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7 I 6 I 5 I 4 I 3 I 2 I

N P U T 0 U T P U T
LOGIC

REF CLASS
SIGNAL DESCRIPTION COND- CLASS DESCRIPTION SIGNAL REF

- SH ID ITION ID SH

B 6906
G5-GlO GANG ROD

ONWD INITIAL COND OK

B 7203 G1-G4 RODS FULL-OUT ON
--,

B G5 RODS GANG WD
7701 83

D --..-J PERMISSIVE

- "\

B 6907
G5-G10 SINGLE ROD WD

ON '" II B G5 SINGLE ROD WD
7702 83INITIAL COND OK ./ W PERMISSIVE

8 7143 G5 RODS ARE SELECTED ON
C

8 7144 A ROD IN G5 IS SELECTED ON "\

~
,/

'"(
B

G5 RODS GANG INSERT
7703 84

G5-G10 GANG ROD INS '\ PERMISSIVE
8 6905 INITIAL COND OK ON ./

-

8 7205
G5 RODS PARTIAL

ON '\ "\
INSERT PERMISSIVE ,/

r
B II B

G5 SINGLE ROD INSERT
7704 84LJ PERMISSIVE

8 6908
G5-G10 SINGLE ROD INS

ONINITIAL COND OK

-

A

I G5 RODS WD/INS
PERMISSIVE LOGIC

FIGURE 7.7-3 ROD CONTROL AND INFORMATION SYSTEM ISO (Sheet 77 of 871
ABWR DCD/Tier 2 Rev. a 21-426



E

7 I 6 I 5 I 4 I 3 I 2 I

N P U T 0 U T P U T
LOGIC

REF
CLASS

SIGNAL
DESCRIPTION

COND- CLASS DESCRIPTION SIGNAL REF
- SH 10 ITION 10 SH

8 6906
G5-Gl0 GANG ROD

ONWD INITIAL COND OK

8 7203 Gl-G4 RODS FULL-OUT ON 11 8 G6 RODS GANG WD 7801 83
0 LJ PERMISSIVE

-

A

I G6 RODS WO/INS
PERMISSIVE LOGIC

FIGURE 7.7-3 ROD CONTROL AND INFORMAnON SYSTEM ISO (Sheet 78 of 871
ABWR DCD/Tier 2 Rev. 0 21-427



E

7 I 6 I 5 I 4 I 3 I 2 I

I N P U T 0 U T P U T
LOGIC

REF
CLASS

SIGNAL DESCRIPTION
COND-

CLASS DESCRIPTION
SIGNAL REF

- SH ID ITION ID SH

B 7127 LEADING/TRAILING ROD
ON ~POS DIFF VIOLATION

B 6906
G5-G10 GANG ROD

ONWD INITIAL CONDITIONS OK

B 7203 G1-G4 RODS FULL-OUT ON

0 11 B
G7 RODS GANG WD

7901 83
LJ PERMISSIVE

B 7204
G7 & G8 RODeS) WD/INS

ONPERMISSIVE ENABLE

B 7147 A GANG N G7 IS SELECTED ON

B 7148 A ROD N G7 ~ SELECTED ON t------1
~ B

G7 SINGLE ROD WD
7902 83

G5-G10 SINGLE ROD WD J PERMISSIVE
B 6907 INITIAL CONDITIONS OK ON

C

~

1----+-- ---------+-----1-

-

B

-

A

B

B

6905

6908

G5-Gl0 GANG ROD INS
INITIAL CONDITIONS OK

G5-GlO SINGLE ROD INS
INITIAL CONDITIONS OK

ON

ON

__----'}-------4---~IlI--------i~
o------7----.jLJ

'--------------l~f__----...._j
--.J

B

B

G7 RODS GANG INSERT
PERMISSIVE

G7 SINGLE ROD INSERT
PERMISSIVE

7903

7904

I

84

84

G7 RODS WD/INS
PERMISSIVE LOGIC

FIGURE 7.7-3 ROD CONTROL AND INFORMATION SYSTEM 180 (Sheet 79 of 871

ABWR DCD/Tier 2 Rev. 0 21-428



E

7 I 6 I 5 I 4 I 3 I 2 I

N P U T 0 U T P U T
LOGIC

REF
CLASS

SIGNAL DESCRIPTION
COND- CLASS DESCRIPTION

SIGNAL REF

- SH 10 ITION ID SH

8 7127
LEADING/TRAILING ROD ON 0-POS OIFF VIOLATION

8 6906
G5-G10 GANG ROD WD ON
INITIAL CONDITIONS OK

8 7203 G1-G4 RODS FULL-OUT ON

0 ~ B G8 RODS GANG WO 8001 83U PERMISSIVE

B 7204
G7 & G8 ROD(Sl WD/INS ON
PERMISSIVE ENABLE

- B 7149 A GANG ~ G8 ~ SELECTED ON

B 7150 A ROD IN G8 IS SELECTED ON f-----,

h B G8 SINGLE ROD WD 8002 83
G5-Gl0 SINGLE ROD WD LJ PERMISSIVE

B 6907 INITIAL CONDITIONS OK
ON

C

~

-

B

-

A

B

B

6905

6908

G5-GlO GANG ROD INS
INITIAL CONDITIONS OK

G5-GlO SINGLE ROD INS
INITIAL CONDITIONS OK

ON

ON

__-~-------:r---~~I-----..i
e f-_--.f---l

L-- --.JIlI-__--..i
U

B

B

G8 RODS GANG INSERT
PERMISSIVE

G8 SINGLE ROD INSERT
PERMISSIVE

8003

8004

84

84

I
G8 RODS WD/INS
PERMISSIVE LOGIC

FIGURE 7.7-3 ROD CONTROL AND INFORMATION SYSTEM 180 (Sheet 80 of 871
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N P U T 0 U T P U T
LOGIC

REF
CLASS

SIGNAL DESCRIPTION
COND-

CLASS DESCRIPTION
SIGNAL REF

- SH 10 ITION ID SH

B 7127
LEADING/TRAILING ROD

ON 0-POS DIFF VIOLATION

B 6906
G5-G10 GANG ROD WD

ONINITIAL CONDITIONS OK

B 7203 Gl-G4 RODS FULL-OUT ON

0 II B
G9 RODS GANG WD 8101 83W PERMISSIVE

B 7202
G9 & GlO RODlS) WD/INS

ONPERMISSIVE ENABLE

- B 7150 A GANG IN G9 IS SELECTED ON

B 7151 A ROD IN G9 IS SELECTED ON '--
II

B
G9 SINGLE ROD WD

8102 83
G5-Gl0 SINGLE ROD WD W PERMISSIVE

B 6907 ON
C INITIAL CONDITIONS OK

~

--+----------+-----+---1

~--+----------+-----;---

-

B

-

A

B

B

6905

6908

G5-Gl0 GANG ROD INS
INITIAL CONDITIONS OK

G5-G10 SINGLE ROD INS
INITIAL CONDITIONS OK

ON

ON

'----------------lIlj-----tPi
W

B

B

G9 RODS GANG INSERT
PERMISSIVE

G9 SINGLE ROD INSERT
PERMISSIVE

8103

8104

84

84

I G9 RODS WD/INS
PERMISSIVE LOGIC

FIGURE 7.7-3 ROD CONTROL AND INFORMATION SYSTEM IBD (Sheet 81 of 87l
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7 I 6 I 5 I 4 I 3 I 2 I

I N P U T 0 U T P U T
LOGIC

REF CLASS
SIGNAL DESCRIPTION

COND- CLASS DESCRIPTION
SIGNAL REF

- SH 10 mON ID SH

8 7127
LEADING/TRAILING ROD ON ~POS DIFF VIOLATION

8 6906
G5-G10 GANG ROD WD ON
INITIAL CONDITIONS OK

8 7203 G1-G4 RODS FULL-OUT ON

D
--,

B GlO RODS GANG WD 8201 83
W PERMISSIVE

B 7202
G9 & G10 ROD(Sl WD/INS ON
PERMISSIVE ENABLE

- B 7153 A GANG IN GlO IS SELECTEC ON

B 7154 A ROD N G10 ~ SELECTED ON -----, --,
B G10 SINGLE ROD WD 8202 83

G5-G10 SINGLE ROD WD J PERMISSIVE
8 6907 INITIAL CONDITIONS OK

ON
C

~

--,
B G10 RODS GANG INSERT

8203 84---l PERMISSIVE

- G5-G10 GANG ROD INS
B 6905 INITIAL CONDITIONS OK

ON

---

B --,
B GlO SINGLE ROD INSERT

8204 84
~ PERMISSIVE

B 6908
GS-G10 SINGLE ROD INS ON
INITIAL CONDITIONS OK

-

A Gl0 RODS WD/INS
PERMISSIVE LOGIC

FIGURE 7.7-3 ROD CONTROL AND INFORMATION SYSTEM ISO lSheet 82 of 871
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7 I 6 I 5 I ! 4 I 3 I 2 I

I N P U T 0 U T P U T
LOGIC

E REF
CLASS

SIGNAL DESCRIPTION
COND-

CLASS DESCRIPTION SIGNAL REF
SH 10 ITION 10 SH

B 7301
G1 SINGLE ROD WD

ONPERMISSIVE

B 7302
Gl RODS GANG WD

ON- PERMISSIVE

B 7401
G2 SINGLE ROD WD ONPERMISSIVE

B 7402
G2 RODS GANG WD ONPERMISSIVE

B 7501
G3 SINGLE ROD WD

ON

D
PERMISSIVE

G3 RODS GANG WD
B 7502 PERMISSIVE

ON

B 7601
G4 SINGLE ROD WD

ONPERMISSIVE

B 7602
G4 RODS GANG WD

ONPERMISSIVE

- B 7701
G5 RODS GANG WD

ONPERMISSIVE

13 7702
G5 SINGLE ROD WD ON hPERMISSIVE

V
B RWM ROD WD PERMISSIVE 8301 18

B 7801
G6 RODS GANG WD

ON
C PERMISSIVE

B 7802
G6 SINGLE ROD WD

ON
~

PERMISSIVE

B 7901
G7 RODS GANG WD

ON
PERMISSIVE

B 7902
G7 SINGLE ROD WD

ONPERMISSIVE

B 8001
G8 RODS GANG WD ONPERMISSIVE

- G8 SINGLE ROD WDB 8002 PERMISSIVE
ON

B 8101
G9 RODS GANG WD

ONPERMISSIVE

B 8102
G9 SINGLE ROD WD ON
PERMISSIVE

B B 8201
G10 RODS GANG WD

ONPERMISSIVE

B 8202
GlO SINGLE ROD WD

ON
PERMISSIVE

B 7158 NO ROD IS SELECTED ON

-

A RWM ROD WD
PERMISSIVE LOGIC

FIGURE 7.7-3 ROD CONTROL AND INFORMATION SYSTEM 180 (Sheet 83 of 871
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7 I 6 I 5 I 4 I 3 I 2 I

/,
N P U T 0 U T P U Td

LOGIC

E REF
CLASS

SIGNAL DESCRIPTION COND-
CLASS DESCRIPTION SIGNAL REF

SH ID ITION ID SH

B 7303
Gl RODS GANG INS

ONPERMISSIVE

B 7304
G1 SINGLE ROD INS

ON- PERMISSIVE

B 7403
G2 RODS GANG INS

ONPERMISSIVE

B 7404
G2 SINGLE ROD INS

ONPERMISSIVE

B 7503
G3 RODS GANG INS

ON

D
PERMISSIVE

G3 SINGLE ROD INS
B 7504 PERMISSIVE ON

B 7603 G4 RODS GANG INS
ONPERMISSIVE

B 7604
G4 SINGLE ROD INS

ONPERMISSIVE

- B 7703
G5 RODS GANG INS

ONPERMISSIVE

B 7704
G5 SINGLE ROD INS

ON (\PERMISSIVE

~
B RWM ROD INS PERMISSIVE 8401 20

B 7803
G6 RODS GANG INS

ON
C PERMISSIVE

B 7804
G6 SINGLE ROD INS

ON
~

PERMISSIVE

B 7903
G7 RODS GANG INS

ONPERMISSIVE

B 7904 G7 SINGLE ROD INS
ONPERMISSIVE

B 8003
G8 RODS GANG INS

ONPERMISSIVE

- G8 SINGLE ROD INS
B 8004 PERMISSIVE ON

B 8103
G9 RODS GANG INS

ONPERMISSIVE

B 8104
G9 SINGLE ROD INS

ONPERMISSIVE

B B 8203 GlO RODS GANG INS
ONPERMISSIVE

B 8204
GlO SINGLE ROD INS

ONPERMISSIVE

B 0403
REACTOR MODE SWITCH

ONIN REFUEL

B 7158 NO ROD IS SELECTED ON

-

A I RWM ROD INS
PERMISSIVE LOGIC

'--------

FIGURE 7.7-3 ROD CONTROL AND INFORMATION SYSTEM 180 (Sheet 84 of 871
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7 I 6 I 5 I 4 I 3 I 2 I

E

I N P U T 0 U T P U T
LOGIC

REFREF CLASS
SIGNAL DESCRIPTION

COND- CLASS DESCRIPTION
SIGNAL

- SH ID ITION ID SH

~

B 7207 ALL RODS FULL-IN ON S
I-- Ii,.. R

0
'--- U

REACTOR MODE SWITCH
B 0403 ON

IN REFUEL L..--. RWM SINGLE ROD WD

B 0801
CRD STSS ~ 2CRD/1CRD ON V\ D- B

PERMISSIVE IN REFUEL 8501 19
SCRAM TIME TEST MODE MODE FOR SINGLE CRD

V
~ SCRAM TIME TEST

B 0802
CRD STSS IN COUPLING ON
CHECK MODE

- B 0604
RCIS IN SINGLE ON
ROD DRIVE MODE

B 7156
SELECTED ROD IS ON

D-FULL-OUT

,.---
C

----e-

--- ------------\----1----1

19

18,19
20

8502

8503

RWM DUAL ROD WD
PERMISSIVE IN REFUEL
MODE FOR DUAL CRD
SCRAM TIME TEST

RWM SELF-TEST
FAULT/TROUBLEB

B

RWM
SELF-TEST

SELECTED
RODISI

CHANGE
DETECTION

LOGIC

*

J----3---)--------------+-----i~I------il~
r-:::--=-:::-I-~_--~.-l

F=~)==J:======;_r====:>l 2 CRD
TEST
MEM

CHECK

**

ON

ON

ON

B 0605
RCIS IN GANG ROD
DRIVE MODE

-
B 7155

SELECTED RODS
COORDINA TES

B 7157
SELECTED DUAL RODS
ARE FULL -OUT

B

"-------

-

A

* THIS LOGIC GENERATES A HIGH OUTPUT
AS LONG AS THERE IS NO CHANGE IN THE
COORDINATES OF SELECTED ROD(S), AFTER
"ALL RODS FULL-IN" SIGNAL BECOMES LOW.

** THIS LOGIC GENERATES A HIGH OUTPUT
WHENEVER THE "SELECTED RODS COORDINATES"
INPUT IS CONSISTENT WITH THE MEMORY
CONTENT AS DEPICTED ON SH 87.

I RWM ROD WD PERMISSIVE LOGIC FOR
1CRD/2CRD TEST & SELF-TEST LOGIC

FIGURE 7.7-3 ROD CONTROL AND INFORMATION SYSTEM 180 (Sheet 85 of 871

ABWR DCD/Tier 2 Rev. 0 21-4J4



SEQUENCE
I 1 2 h

r 3 4 3 h
2 1 2 1 2 1 hI

4 3 4 3 4 3 4

r 1 2 1 2 1 2 h
3 4 3 4 3 4 3

-r 1 2 1 2 1 2 1 2 h
-- 3 4 3 4 3 4 3 4 3

-- 2 1 2 1 2 1 2 1

-- 4 3 4 3 4 3 4 3 4

_T.. 1 2 1 2 1 2 1 2 I-J

4 3 4 3 4 3 4

.L 1 2 1 2 1 2 W
3 4 3 4 3 4 3
I 2 1 2 1 2 1 W

.L 4 3 4 W
1 1 2 U

SEQUENCE B
T· 1 h

r 4 3 4 3 h

r 2 1 2 1 2 h
4 3 4 3 4 3

r 2 1 2 1 2 1 2 h
4 3 4 3 4 3 4 3

--r 1 2 1 2 1 2 1 h
-- 3 4 3 4 3 4 3 4

-- 1 2 1 2 1 2 1 2 1

-- 4 3 4 3 4 3 4 3
___ L

1 2 1 2 1 2 1 l-J

3 4 3 4 3 4 3 4
I 2 1 2 1 2 1 2 W

3 4 3 4 3 4

L 2 1 2 1 2 W
L 3 4 3 4 U

.L 1 W

7

67

63

E 59

55

51

47

43

39

35

31

27

0 23

19

15

11

7

3

6 5

A
67

63

59

55

51

47

43

39

35

31

27

23

19

15

11

7

3

4 2

C
67

63

59

55

51

47

43

39

35

31

B
27

23

19

15

11

7

3

A

5 -,I

5 8C 8C 5 hr
6 lOE 9C 10E 6 hI

70 88 7C 7C 88 70

--r 6 10D 98 lOC 98 100 6 I
5 88 7B 8A 8A 78 88 5

-r 10E 98 10B 9A 108 98 10E h
-- 8C 7C 8A 7A 7A 8A 7C 8C

-- 5 9C 10C 9A lOA 9A lOC 9C 5

-- 8C 7C 8A 7A 7A 8A 7C 8C

_.L 10E 98 108 9A 108 98 10E f-

I
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E DIVISION HCU # CR

A 1-25 50
8 26-51 51
C 52-77 52
D 78-103 52

o·

A - A-SEQUENCE ROD (101 CONTROL RODS)

8 - 8-SEQUENCE ROD (104 CONTROL RODS)

o·
67

63

59
D

55

51

47

43

39

270· 35

31

C
27

23

19

15

11

7

3

B

A

D I 102 8 22 h A

r 100 83 86 14 13 3 15 h
I 78 93 98 95 81 7 1 12 11 10 4 h

81 84 79 101 94 87 2 16 20 19 5 7 1

r- 87 82 85 80 92 88 103 17 23 6 8 2 16 :l
103 88 96 83 86 102 89 82 18 22 9 3 24 21 23

r- 80 89 97 100 99 90 98 96 14 13 25 15 17 18 6 h--
99 90 78 93 94 95 99 101 97 24 21 12 11 10 4 9 25

--
85 91 84 79 92 30 44 45 51 20 19 5 66 53 58 65 59

-
50 34 29 35 36 37 46 49 71 75 65 69 68 67 52 64 73

-- L -.J31 43 42 40 50 38 39 70 72 64 73 74 71 63 54

48 46 49 28 34 47 43 56 63 76 60 57 70 62 77

IL 41 27 33 31 48 42 77 62 66 54 59 56 61 U

I 26 32 30 44 45 41 27 61 68 75 53 58 55

I IL 29 35 36 37 26 32 55 69 72 67 52 -.J

I I I IL 40 28 38 39 60 57 74 I-J
L 47 33 76 I-J C

8

I I
180·

I I
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TOP VIEW

CONTROL ROD ASSIGNMENT TO HYDRAULIC CONTROL UNITS
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E NOTES:

1. ALL EOUIPMENT AND DEVICE NUMBERS SHOWN ON THIS DIAGRAM
ARE PREFIXED BY C12- UNLESS OTHERWISE NOTED.

2 REFER TO THE RCIS IBD ICll-1030l fOR ROD MOVEMENT CONTROL
LOGIC OTHER THAN HYDRAULIC SCRAM

SUPPLEMENT AL DOCUMENTS UNDER THE fOLLOWING IDENTITIES
ARE TO BE USED IN CONJUNCTION WITH THIS DRAWING.

MPL NO

D

1\

3. THE CRD SYSTEM SHALL BE DESIGNED IN ACCORDANCE WITH THE
DESIGN SPECIFICA TlON C 12- 4010

4. UNLESS OTHERWISE NOTED. ALL CONTROL SWITCHES SHALL BE
THREE-POSITION SWITCHES WITH "CLOSE"-"NORMAL"-"OPEN"
SPRING RETURN TO "NORMAL" FROM "CLOSE" OR "OPEN"

5. BOTH VALVE POSITION INDICA TION LIGHTS SHALL BE "ON" WHEN
VALVE IS NOT FULL Y CLOSED OR NOT FULL Y OPEN RED LIGHT SHALL
BE "ON" FOR fULL Y OPEN VALVE AND GREEN LIGHT SHALL BE "ON"
fOR fULLY CLOSED VALVED

6 UNLESS NOTED OTHERWISE. THE STANDARD LOGIC CONVENTION
liE. ENERGIZE TO TRIP) IS UTILIZED IN THIS DIAGRAM.

7. THE TOTAL NUMBER OF TRANSFER POINTS USED IN THIS DIAGRAM IS 4

8 THE SCRAM CIRCUIT DIAGRAM IS SHOWN WITH NORMAL "NO TRIP"
CONDITIONS OF OPERA TION. TRIP CONOITIONS RESUL T fROM LOGIC
"LOW" STATES OR LOSS OF SIGNAL IFAIL SAFE) FROM HIE R[ACT0R
PfWTECTlON SySTEM tC71)

9 FMCRD A AND FMCRD B ARE THE TWO DRIVES ASSOCIA TED WITH
THE SAME HCU

10 THE LOGIC AND VALVE POSITION INDICATION LIGHTS SHOWN INSIDE THE
DASHED L1NLS MAY BE LOCATED EITHER IN THE RCIS PANELS IN THE
REACTOR BUILDING OR IN THE HCU ASSEMBL Y

11 AN ALTERNATE SWITCH DESIGN MAY BE SELECTED IF JUSTIFIED
By MAN-MACHINE INTERF ACE COt~SIDERATIONS.

SH TITLE
NO.

1 COVER/CONTENTS/NOTES

2 CONTROL ROD DRIVE PUMP C001AIS)

3 crm PUMP C001AlS) AUXILIARY OIL PUMP
--

3 SCRAM CIRCUIT

4 AIR HEADER DUMP VAL YES F041 AND f042
-

5 ANNUNCIA TORS

6 FLOW CONTROL VALVE F010AlSl

7 CRD PURGE WATER MAKE-UP VALVE 0004-143

8 ARI VALVES f043. F044. F047. F048A(8). F049AlBI
-

1. CONTROL ROD DRIVE SYSTEM, P&ID

2 CONTROL ROD DRIVE SYSTEM, DESIGN SPEC

3 REACTOR PROTECTION SYSTEM, IBD

4 ROD CONTROL AND INFORMATION SYS, IBD

S RECIRCULA TION FLOW CONTROL SYS, IBD

6 NON-ESSENTIAL MUL TIPLEXING SYS. IBO

7. ROD CONTROL AND INFORMA TlON SYS. lED

LEGEND

@ - BLUE LIGHT

LOPP - LOSS OF PREFERRED POWER

C12-101O

C12-401O

C71-1030

Cll-1030

C81-1030

H23-1030

Cll-1040

MPL NO C12-1030

F"lGURE 7.7-4 CONTROL ROD DRIVE SySTEM ISO (Sheet 1 of 8)
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E
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PO
E N
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T 0
I L
NS
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UN
PS
E T
RR
VU
1M
SE
ON
R T
YS

PUMP AlB) SUC TION
PRESS LOW ALARM__ 5J~

~

4

>-------------------1~I
BELOW

SE TPOINT

SEE NOTE 11

!- :\ -- <; '\ AUX OIL

.-- M_C__R--, 1 - ;_j_-_~_-]- .tJ--+-f-~1 :;-~M~)T
CRD PUMP A lS) ,_

CONTROL ROD DRIVE PUMP

COOTAlS)

PTOOJA(8)

LUBE OIL
PRESS LOw

PUMP I BELOW
SUCTION SE TPOINT T
RESS LOW l r:
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E MCR

AUX OIL PUMP AlBl
START

CS NORMAL

STOP

C001A(B)

CRD ~PUMP AlB). 2 1-----------------,
START 2 D/S

TPU

t=S MIN

ABOvE
SETPOINT

BELOW )r----------.-lSETPOINT

LUBE OIL
PRESS HIGH

CRD
PUMP AlB)1--T--+-----..---------+---<l+-----...1

STOP

C001A(8)

/ LUBE OIL I
'\PRESS LOW

o

CRD PUMP AlB) I--Tl--l ~

RUNNING 2 AS AUXILIARY OIL PUMP
(SUPPLIED WITH CRD PUMP C001A(8)

OC
PO

C E N
R T
AR
T 0

SUPPLIED WITH HYDRAULIC CONTROL UNIT (HCUl D004 I L

< )
- --I NS

AIR SUPPL Y n G

SI USE SPECIFICATION LOCATION

SCRAM PILOT VALVE 139
UN

---------- AO-126 PS
C71-1030 SOLENOID FO MCR E T

RPS SIGNAL TO A SCRAM VALVE
RR

ENERGIZE SCRAM VU
SOLENOID A CLOSE 1M

II OPEN @ S E
ON

I R T
Y S

B
A NO INDICATOR LOCATION

N

C71-1030 SOLENOID N

RPS SIGNAL TO B
U
N

ENERGIZE SCRAM
SOLENOID B I C

I I

~
A
T
0
R
S

SCRAM CIRCUIT 0
(TYPICAL FOR SCRAM GROUPS A.B.C & D) T

A SEE NOTE 8 H
E
R
S
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E

C71-1030 SO-F041

RPS TRIP SIGNAL TO
DC

ENERGIZE AIR HEADER E I EXHAUST AIR I1DUMP VALVE SOLENOID DE I SUPPL YAIR l

-
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D 1DUMP VAL VE SOLENOID DE I SUPPL YAIR 1

- AIR HEADER DUMP VAL VES

oc
PO

C E N
R T

~

AR
T 0
I L
NS
G

SI USE SPECIFICA TlON LOCATION

UN
PS

- E T
RR
VU
1M
S E
ON
R T

B
Y S

A NO. INDICATOR LOCATION

N
N
U
N
C
I
A

- T
0
R
S

0
T

A
H
E
R
S

Figure 7.7-4 CONTROL ROD DRIVE SYSTEM ISO (SHEET 4 OF 8)

ABWR DCD/Tier 2 Rev. 0 2/-440



4

MCR

A
FT022
FMCRD SEAL

LEAKAGE FLOW
RATE HIGH

MCR

>------------( A

MCR

PT015
SCRAM AIR

HEADER
PRESS LOW
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___________________...J
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I L-=S..:.::12:.:9:-- ,--__~

liACCUt.lULATOR
HIGH WATER
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SUPPliED WITH HYDRAULIC CONTROL UNIT (HCUl

1?
~1~0--- -----~
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MCR

)-------------( A

MCR

>-------------< A

>-------------< A

MCR

>-------------< A

MCR

)------------0

A

Rev. 0

Figure 7.7-4 CONTROL ROD DRIVE SYSTEM ISO (SHEET 5 OF 8)
21·441

ABWR DCD/Tier 2



7 I b I 5 I 4 I I 2 I

PCV-F038AISI

E ACTUA TOR AIR SUPPLY

n007

~~:NUAl I
PRESSURE - I

~~~T_O_R ~

SUPPiLiEDWITIi ~ANUAL/A~T..9MATIC ST!'!)O~ND014AlSI AO-F010A(8)
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r LOADING MANUAL I CaNT NOT FULL Y CLOSED R
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-
DURING MOTOR-DRIVEN INSERTION

CONTROL UNIT IHCUJ
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O::N~
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I SO-I43
E T
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SEE NOTE 9 U l
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E
C81-1030

ARI CHANNEL A
INITIAliON SIGNAL FROM

RFCS CHANNEL A H23-1030

C81-1030
ARI CHANNEL A

INlllAliON SIGNAL FROM
RFCS CHANNEL 8

C81-1030
ARI CHANNEL A

INlllA liON SIGNAL FROM
RFCS CHANNEL C

'-------'------ - -]
-----,---, SO-F047

DC
>----~~ 2/31--:-:- ......--..-----..., E FULL Y OPEN

~-+---t_i __J }--~SJ:~:[F!:~4U~9L~~~YjCtLO~S~E~Dd
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NOTtS CONTINUED ON SH([T 1

SlPPLEW(NTAl DOCUW£ ... TS UNDER TN[ rOllOWINC tD£NlITIES
AIU TO BE USED IN CONJUNCTION WITH THIS OR ....wlNC

!. fHE ROO CONTROl. ANO WORWATIl)N $YS1[N HAS IWO INPUT
C.....NN£:lS. THE fOUR O/S eU88l£S R[PRES(NT TwO INPUTS
fOR EACH CH"'NNEl.

e TH[ O/S Af'fO A/S BuBBLES R(PR[5[NT MUl T!PlE FUNCIONS Of
A StNCL£ vOTER WHtCH READS TRtPlICA1£0 SIGNAL S rROJ,I THE
wux ~;INES AND VAlOAtES A SINGlE INPUT SICNAl FOR THE
PRocess eowpultR. THE D/SC rUNC110NS RECElv[ THAEE DISCRnE
..,pUTS AND OUTPUT ON[ VOTEO-ON DISCRETE Olcn AL SIGNAL TO
THE PROC[SS COWPvTtR. TM( A/SC fUHCTtOHS R(CElvE THAU
[)tGlllIEO ANAlOC SIGNALS ANO OUTPUT ON( vOHD-ON O'CIllZ[D
ANALOG SIGNAL

IotPL NO C81- tOlO

C91-1010

ClI-1040

"'21-1010

C71-1040

C51-1040

Hl1-.0~O

U.I-I010

7 PROCESS COWPUTER SYSl{u tEO

8 RQ,") CONTROl ANO ..., ORMA lION STS l:D

9 CON[)ENSAl£. fHO.AUA 6 eON[)[NSAI(
AIR OTRACTIQH SYSl[ .. P.t1D

10 RE~CTOR PR01ECliON SySTEM ItO

11 N[U1RON MONITORINC $yST[M 1[0

12 .....~ CONTROl ROO" PANElS ARCWl

I) HV"'C $TS1£W P6''O

~

,. SEE CElAIL 8 [ACH OtClTAL "'UsuAE"EHT AND CONTROL CHANN(L
(O..CI ~.IlL REC[lvE tHR(( INPUtS lONE fROM EACH NUIC INt(RFACE
UNIT R(PRESENTING EACH NEWS CHANNEU fOR [ACH SENSOR INPUT
SIGNAl WHtCH IS SHOWN ON tH£ KO, SOU( INPUT SIGNAL TRAWS
ON THE 1(0 REPRESENTS StCNAL fRoY "ORE tHAN ON( SENSOR
IEJlAWPl(: CORE PLATE OlrrER{NTIAL PRESSURE ."'Ct1 HAS fOUR
PRESSuRE TRAN5'a1'T[RSJ. IN HtS CASE. hE SINGl[ 1[0 INPUT
TRA" REPRES(NTS ON[ SICNAL PER SEH'SOR fOR EACH OWC

[ACH'RfC SENSOR 'S POWERED 8Y A RUtOl{ "UJ( UNIT IRW(Jl
pown Suppt Y. Tt€ RUU'S ARt POw(RtD By TH[ NON-OlvISK>HAL
UNlNl£RRUPTAeLE POWER SuPPliES lUPSI A AND B. 'HUS, "otE
RYU liND THE RfC SENSOR POWEA SuPPLtES AR[ SINGL(
f "'ILuRE PROOf.

e pee INTERFACE CO....ANDS ARE SIGNALS FRO" THE PCC FUNCllON
or THE PROCESS COWPuTU WHK;H MAY CHANct RfC SySTE"
oPEF'ATHG "OO£S. TH£S( COUUANOS tNCLUOE .....NUAl/AUYO..ATIC
WOOL CHANCES. S(TPOINT CHANC[S ANO MAMJAL CHANCES

A. PCCS fUNCTION OPERATIONAL
B pces ENABlE CANG SPHD CON1ROl Of ASD A ITYP Of" I() S1CHALSI
C. pces DISABLE CANe SPHD CONTROl or ASO A ITYP or 10 SI(;NAlSI
o. PGes INCAEASE AlP A SPHD ITvP or 10 StCNALSI
( pees DECR(AS[ RP A SPUD IT"P or to SICNAlSI
f pces [NABLE 4UTO CONTROl Of RIP CANG
e PGCS DISABLE AUTO COtHAOl Of RIP CANG
H PCCS INCREASE 'UP CAHC SPUD DOlAND
I PGCS DECRUSE RIP CANG SPUD DE"AND
J pces [NABlE 4lr CONTROl
K PCCS OISAlle Alr CONTROl
L PGes INCR£ASE CORE now rxWAND
w. PGes O£CR(ASE CORE FLOw orWAN()

2 SIGNAL VALIDATION ALCORITHMS INClUO[ R[ASONA81\.Il Y CH(CKS
or ALL SIGNALS AND VOTING rOR wut.TPl( SteNAl INPuTS.
REASONABtll1Y CH(CKS INCLtC)( RANCE CHECKS, REOUHOANl
SENSOR CROSS CHECKS ANO ANY REOURED SIGNAL CONDttlONtHC
SOCH AS SOUARE ROOT COfotV{RSJOH AND , ... 1£RtNC S££ Rrc
O£SICN SP(ClFtCATIOH C81-401O rOfl! "ORE MTA",

J ...T£RCHA'*'I[l CO"'UN(ATION LINKS ARE PRovl)(O TO TRANSfER
DATA 8ETW[[H PROCESSINC CHANN(lS. THESE ARE R[Ao 0Hl Y
CO'*'IECTKlNS 8[TWE[N EACH PAIR Of DMCS. 5[[ THE Rrc SyST£ ..
OESIGN SPEC"ICA TION C81-40KJ rOR "OAE DE I A".

4. THE D/S AND A/S 8U8BL£S REPRESENT 1N0EP[NDtNT fino VOTER
STATIONS WHICH ARC COI*IECTED VIA WUX LINES TO TH( ONC
CMAtN(lS. TME O/S ST,.TION5 RECEIYE THREE ()ISCRElE INPUTS
AND OUTPUT ON( vOTED ON DlSCR[TE CONuct CLOSURE OUTPUT
lHE Ii./S stATIONS RECEIVE tHREE DlCITAL R(PRE$[NTATtONS or
ANAlOG 5ICHALS AftC) OUTpvt OH£ vonD ON ANALOG SM;HAl.
SA IWPll(S RIlNCBACI( FOR THAT SIGNAL.

~

I. R[CIRC HOw CQHTROl SySTh' 180 C81-lOJO

REACTOR RECIRC SYSTE" P6'0 831-1010

NUClEAR 801l£A SYSTE" PAlO 821-1010

4 rHOWAI[R CONtROL SySTEM 1£0 01-1010

50 S1£A" BYPASS 6 PR[SSUA[ COHTROL SYSl[ .. 1(0 CB5-IOIO

6 filE_ACTOR wA1[R Cl[ANlF STST(.. P610 &)1-1010

7 oPERA fOR ... ,[Rr,.CE COW..AN[)S INCLUOE MANUAL/AU10MAT,C
WOOf CH... NC[S. SElPOWl CHANCES ANO ..ANl/Al ... DJUST..[uT

A RFe LOCAl/RGC CONTROL swlfeH
8. "AS1[R WOOE ... lOC"'l
C AlP A SP[(D CONTROl - WANUAL llyP or 10 SIGNAlSI
o RtP A $P££D CONTROL - AUTOUA lIC ITYP Of 10 SIGNAL SI
E INCREASE RIP A 5P££0 ITyP or 10 SIGNALSI
F DECREASE RIP A SPEED IlYP Of 10 SIGNAlSI
C CANG SPEED CONTROl - AuTO
H G",NG SP((D COtHROl - WANUAl
I. "'CREASE RP CANG SPUD
J. DECREASE AlP CANG SPUD
K. now ByPASS rl.tlfCTIQN ENABLED
l ALF CONtROl - AUTO
.. AV' CONTROl - MANUAL
N INCREASE CORC flOW [)( .....NO
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NOTES:

5. THE REMAINING FOUR OR SIX RIPS WILL BE RUNBACK TO MINIMUM
SPEED AFTER A TRIP OF THE OTHER SIX OR FOUR. THIS WILL
ENHANCE GANG RIP REST ART CAPABILITIES.

,. LOCAL CONTROL ALLOWS THE OPERA TOR TO EITHER MANUALLY
MANIPULA TE DEMAND SIGNALS OR PLACE THEM IN AUTOMATIC
CONTROL AT MANUAL STATIONS. PGC SYSTEM CONTROL MODE
AllOWS THE COMPUTER TO MANIPULATE DEMAND SIGNALS AT
M/ A STATIONS OR PLACE THEM IN AUTOMATIC CONTROL.

MPL NO. C81-1030

THIS 8LOCK SYMBOL REPRESENTS THE MUL TIPLICA TlON OF INPUT
SIGNALS. IN THIS APPLICATION, THE ANALOG SPEED SIGNALS ARE
MUL TIPLIED BY THE DISCRETE SIGNALS. IF THE DISCRETE
SIGNAL IS A LOGICAL ""', THE SPEED SIGNAL IS PASSED ON
THE AVERAGING FUNCTION. IF THE DISCRETE SIGNAL IS LOW "0",
THE SPEED SIGNAL IS NOT PASSED.

2. RIPS ARE INDIV/DUALL Y RUNBACK AND THEN TRIPPED (AFTER
MINIMUM SPEED IS REACHED) WHEN THIS CONDITION IS SATISFIED.
THE INDIVIDUAL RIP RUNBACK LIMIT WHICH IS INVOKED HERE HAS
PRECEDENT OVER THE GANG RUNBACK LIMIT ON SHEET 6.

3. THE PUSH BUTTON SWITCH (PBS) SENDS A LOGICAL "I" SIGNAL
FOR AT LEAST ONE COMPLETE SAMPLING PERIOD.

4. THE WIDE RANGE DOME PRESSURE SIGNAL IS VALIDATED BY THE
STEAM BYPASS AND PRESSURE CONTROL SYSTEM FROM THREE
INDEPENDENT PRESSURE SENSOR INPUTS.

6. SATISFACTION OF THE RECIRC RUNBACK CONDITION WILL ENABLE
THE APPROPIATE RECIRC RUNBACK LIMIT FROM THE LOW VALUE
GA TE. THIS LIMIT WILL BE SENT THROUGH LOW VALUE GATE 2
(SHOWN ON RFC lED C81-10lD, SHEET 2, DET AIL "A") WHICH WILL
SEND THE RUNBACK LIMIT TO THE GANG OF ASDS IF" IT IS LOWER
THAN THE CURRENT GANG SPEED DEMAND. AFTER A RECIRC RUNBACK,
THE GANG SPEED DEMAND WILL BE UPDATED TO EOUAL THE OUTPUT
OF LOW VALUE GATE 2. THUS IF THE RUNBACK LIMIT PASSES THROUGH
LOW VALUE GATE 2, THE GANG SPEED DEMAND WILL REMAIN EOUAL TO
THE RUNBACK LIMIT AFTER THE RUN8ACK CONDITION IS DISA8LED.

SUPPLEMENTAL DOCUMENTS UNDER THE FOLLOWING IDENTITIES
ARE TO BE USED IN CONJUNCTION WITH THIS DRAWING:

MPL NO.

1. RECIRCULATION FLOW CONTROL SYS lED C81-1010

2. PROCESS COMPUTER SYS ED C91-1010 7.

3. MAIN CONTROL ROOM PANEL ARGMT Hl'-4050

4. REACTOR RECIRC SYS P&ID 831-1010

5. STEAM 8YPASS & PRESSURE CONTROL SYS IBD C85-1030

6. REACTOR WATER CLEANUP SYS P&ID G31-lDl0

7. REACTOR PROTECTION SYS 18D C71-1030

8. NUCLEARr BOILER SYS P&ID 821-1010

9. NEUTRON MONITORING SYS 180 C51-1030

10. CONDENSATE, FEEDWATER, & CONDENSA TE N21-1010
AIR EXTRACTION SYS P&ID

11. FEEDWATER CONTROL SYS 180 C31-1030

12. ROD CONTROL & INFORMATION SYS ISD Cll-1030

SH TITLE

1 CONTENTS. NOTES AND
SUPPLEMENTAL DOCUMENTS

2 LOCAL/PGC CONTROL LOGIC

2
MANUAL SIGNALS TO SSLC
A TWS MITIGATION LOGIC

3 PUMP START INHIBIT LOGIC. ST ABILITY
CONTROL AND PROTECTION LOGIC

4 REACTOR INTERNAL PUMP (RIP)
TRIP LOGIC

5 RIP A SPEED DEMAND
M/A STATION

6 GANG SPEED DEMAND
M/A STATION

7 AUTO LOAD FOLLOWING (ALF"I
CONTROL M/ A STA liON

8 RECIRCULA TlON FLOW
RUNBACK LOGIC

RATE DECREASE LIMIT LOGIC
9 LOCK UP RINGBACK LOGIC

DMC CONTROLLER FAILURE

E

o

c

8

A

fiGURE 7.7-7 RECIRCULATION FLOW CONTROL SYSTEM ISO (Sheet 1 01 9)
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C91-1010

I 6 I 5 I 4 I j I I

E

-

D

PGC FUNCTION OPERATIONAL '>------------..,

Hl1-4050
RFC LOCAL/PGC

NOTE CONTROL SWITCH 1
1 r-=FI=pPcG~C:SS'-""-'-~---------lh I---<"-~

PBS I LOCAL ~__-. .,W

r~ IWO)~
C

Hl1-4050

MASTER MODE IN
LOCAL CONTROL

L
5 C7
6 C7
7 C7

CONTROL SWITCH

(7:1\ RECIRC PUMP TRIP 14 RIPS)

-

c
--....

$3
(;2\ RECIRC PUMP TRIP (6 RIPS)

ill4

17:4\ RECIRC PUMP RUNBACK

Cll-1030

RECIRCULA TION
FLOW BLOCK

D-

RFC LOCAL/PGC CONTROL SWITCH

PBS II PGCS III/LOCALII

OBSERVA TIONAL MEASURES
USE SPECIFICA liON LOCA TlON

ANNUNCIA TOR

-

Hll-4050

LOCAl/PGC CONTROL LOGIC

NO. INDICATOR LOCATION

B

MANUAL ATWS "A" S C
IARI/SLC/F'WRB INITIA TlONI SL

.1 ARM 1-- - --n ARI/SLC/FWRB

PBS I INIT IA TE Wl----+-----< '-- 'N_'_Tl_A_T_IO_N__--/
OTHERS

INST ANT 'NTERRUPTIONt--=-N:::,E,,-:E::..;D::=:--t-t
COUNTERMEASURE NOT NEED

-
Hl1-4050

MANUAL ATWS "B"
IARI/SLC/F'WRB INITIA TJON)

.1 ARM
PBS I INITIA TE

SSLC

ARI/SLC/FWRB
INITIATION

VALVE

INCHING NEED
OPERATION NOT NEED

SEA TlNG OPEN SIDE
FORM CLOSED SIDE

THERMAL EXIST
BYPASS NOT EXIST

A

I
A TWS MITIGATION LOGIC IARI/SLC/FWRB INITIATION)

SWGR POW ER SUPPL Y t--=,E=-X-:IS:-T-:-::-:~t-t
OBSERVATION NOT EXIST

ELECTRICAL SOLENOID t-:A:-C::-_V:-tl__-t
VAL VE POWER SUPPL Y DC V I
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C81-101O

ASD A NORMAL

NOTE 2

HIGH MOTOR COOLANT
TEMP RUN8ACK

E

-

8.31-1010

RIP A MOTOR I
INLET COOLANT ~ SP

TEMP

8.31-1010
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OUTLET COOLANT ~ SP

TEMP
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If--__------<
---.J
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~
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AND TRIP
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D
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VALIDATED
REACTOR PRESS
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I ALGORITHM ~ A " R / START
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CONTROL SWITCH
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f-------iV
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c
~
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THERMAL EXIST
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VALVE
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INCHING NEED
OPERA TION NOT NEED
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FORM CLOSED SIDE
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8

-
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C71-1030

E

EOC RPT TRIP
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R RPT
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OPERA TlON NOT NEED

RPT

OBSERVATIONAL MEASURES
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VALVE
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COUNTERMEASURE NOT NEED

ARI
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CONTROL SWITCH
RECIRC PUMP TRIP
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RECIRC PUMP TRIP
(3 or 10) B,E,H

RECIRC PUMP TRIP
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A

'-----IWOI

TPU

P8S OPERATOR
RESET
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" /R
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o

c

8
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CONTROL

Hll-4050 ~=r- (WOI--< MODE
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C81-1010

E CORE FLOW
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CONTROLLED BY
LOCAL STATION

GANG SPEED DEMAND
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AJ GANG CONTROL IN AUTO

6 EJ

LOCA liON

OTHERS

INDICATOR

ANNUNCIA TOR

THERMAL EXIST
BYPASS NOT EXIST

SEA TING OPEN SIDE
FORM CLOSED SIDE

INCHING NEED
OPERA TION NOT NEED

NO.

VALVE

SWGR POWER SUPPL Y EXIST
OB SERV A TlON I--N-O-T--E::"X-'S-T--~l

INS TAN T IN TERR UP TlON t----=-N='E=-:E:.:D=--__~
COUNTERMEASURE NOT NEED

USE SPECIFICA TION LOCA TION

OBSERVATIONAL MEASURES

FLOW DEMAND IN
ALF CONTROL

FLOW DEMAND
CONTROLLED BY
LOCAL STATION

FLOW DEMAND
CONTROLLED BY PGCS

INCREASE FLOW DEMAND
BY ONE INCREMENT

DECREASE FLOW DEMAND
BY ONE INCREMENT

C

C

" /W ALF MODE

/ "

" / NOT IN ALF
W CONTROL MODE

/ "

" / RECIRCULA TlON
~--~R FLOW BLOCK

/ "
POWER/HOW MAP
OPERA TlNG POINT

ACCEPT ABILITY
BASED ON

AUTOMA TIC LOAD
FOLLOWING RANGE ~...---------..-I

SPEClrlCA TlON ACCEPT ABLE
SEE RFC DESIGN
SPEC CBl-4010

L LOCAL CONTROL

PGCS INCREASE
FLOW DEMAND

2 04

PGCS DECREASE
HOW DEMAND

CORE FLOW

DECREASE

RECIRCULATION
HOW BLOCK

PBS t-~M:::A-=N=-U:.:.:A=L~--1
INCREASE

NEUTRON FLUX

LOAD DEMAND ERROR
VALIDA TlON STATUS

MASTER FLOW CONTROL
AUTO LOAD FOLLOWING
CONTROL M/A STATION

AUTO

Hl1-4050

C91-1010

C51-1040

CB1-l0l0

C91-1010

CB1-1010

C11-1030

PGCS ENABLE AUT 0
LOAD FOLLOWING CONTROL

C91-1010

PGCS ~SABLE AUTO
LOAD FOLLOWING CONTROL

C91-1010

D

E

c

B

A
AUTO LOAD FOLLOWING CONTROL M/ A STATION

ELECTRICAL SOLENOID AC V
V AL VE POW ER SUPPL Y r-:D~C=----V-+------I
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Al RIP TRIP A,D,f ,J

4 03

E

A2 RIP TRIP B,C,E,G,H,K
" R / RUNBACK
/ "AFTER RPT

4A4

C81-1030

ASD A NORMAL

• TYPICAL OF 10

NOTE 5

C81-101O

o
ASD K NORMAL

C31-1030 CONTROL SWITCH

WATER LEVEL
~ L4

N21-1010

LOCA liONINDICATOR
ANNUNCIA TOR

RECIRCULATION
FLOW RUNBACK

OBSERVA lIONAL MEASURES
USE SPECIFICATION LOCA liON

NO.

RECIRC RUNBACK LIMIT
IS lOOt SPEED fOR

ALL RIPS

UPDATE THE GANG SPEED
DEMAND OF EOUAL LOW
VALUE GATE 2 OUTPUT

...-------, A

A5
9 E7

FEED PUMP
TRIP

RUNBACK

" /R

/ "

fEED PUMP TRIP A

fEED PUMP TRIP B

fEED PUMP TRIP C

REACTOR
POWER

N21-101O

N21-1010

C81-101O

Cll-1030

c

SWGR POWER SUPPLY f--~E=-X-:IS:-:-T:-:-=-::--:r--t
OBSERVA liON NOT EXIS T

ELECTRICAL SOLENOID ...,A,-C:.-_V:-t__--t
VAL VE POWER SUPPL Y DC V

OTHERS

SEA TING OPEN SIDE
FORM CLOSED SIDE

THERMAL EXIST
BYPASS NOT EXIST

INCHING NEED
OPERA TION NOT NEED

VALVE

INST ANT INTERRUPTIONt-_N-=-E_E~D::-:::-:::--T-1
COUNTERMEASURE NOT NEED

2 C7 NOTE
6 B6 6
9 07

LOW VALUE
GA TE 1 OUTPUT

A4

RECIRC RUNBACK LIMIT
IS LOW VALUE GA TE 1

OUTPUT FOR ALL PUMPS

LOW
VALUE
GA TE 1

(LOW
VALUE Of
NON-ZERO

INPUTS)

" /R

/ "
FLUX/fLOW

RUNBACK

ACCEPTABLE

" /
R

/ "
ALL RIP RUNBACK
AFTER ALL ROD

INSERTIONPOWER/FLOW MAP
}----11"'; OPERA TING POINT

ACCEPT ABILITY
BASED ON

SEPARATOR
PERFORMANCE

SPECIFICATIONS,
SEE A11-4020

NEUTRON flUX

40t PUMP SPEED

MINIMUM PUMP SPEED

ALL RIP RUNBACK

VALIDATED CORE fLOW

C81-1010

C81-1010

B

A

NOTE 6

RECIRCULA liON FLOW RUNBACK LOGIC

nGURE 7.7-7 RECIRCULATION FLOW CONTROL SYSTEM 180 (Sheet 8 of 9)
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E
SPEED DEMAND DECREASING

RA TE LIMIT IS SP

SPEED DEMAND DECREASING
RA TE LIMIT IS SPRECIRC RUNBACKA4

I ..!.A~5~.....:F.....:E::.:E:..:D:......:...P..:::U.:..-..M..:...P-.....:..T__RI_P ~__4 r- ---< SPEED DEMAND DECREASING
t- RA TE LIMIT IS SP8 C4

D 8 C3

RA TE DECREASE LIMIT LOGIC
CONTROL SWITCH

PBS LOCKUP
RESET OBSERVATVNAL MEASURES

RIP A
USE SPECIFICA TION LOCA liONLOCKUP RESET

C ERROR BET ASO A
SPEED DEMANDS FROM LOCKUP ASD ATHE VOTER &.

FROM OMe A

ERROR BET ASD A
LOCKuP VOTER DEIJAND ASD A SPEED DEMAND ANNUNCIA TORANO OI.AC A LOCKUP VOTER FAILURE ALARM

NO. INDICATOR LOCATIONDEMAND fOR ASO A

RFCS TOLERANT
LOCKUP RUNBACK LOGIC FAILURE

lTYPICAL OF 101
2 RFCS FAT AL FAILURE

IN S TAN T IN TERRUP TlO NI--__NE=-E=-D=---_~
COUNTERMEASURE NOT NEED

SWGR POWER SUPPL Y I--_E_X_IS_T_-t-;
OBSERVATION NOT EXIST

B
DMC CHANNEL A FAILURE

DMC CHANNEL B FAILURE

DMC CHANNEL C FAILURE

DMC TOLERANT
FAlLURE ALARM

DMC FATAL
FAlLURE ALARM

VALVE

OTHERS

INCHING NE ED
OPERA TlON NOT NEED

SEA TING OPEN SIDE
FORM CLOSED SIDE

THERMAL EXIST
BYPASS NOT EXIST

A DMC CONTROLLER FAILURE
ELECTRICAL SOLENOID I-A.;...C=-_V-t 1
VAL VE POWER SUPPL Y DC V
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14 I I 12 I 11 I I I 8 7 I I 5 I I J I 2 ,
K

-

H21-101O

CI'-101O

HIt-CO~O

C!.I-tOlO

suPPlE'€HTAL OOC......Nl$ l.tC)(R Tttl FOLlO• ...c OENTITIlS
AR[ TO I( USED .. CONJUNCTION WITH TtiS ORA_He.

.[FER[NC[

~
e31-t030

121-1010

e,,-mJQ
N32-101Q

Ctl-1(It()

1.•(CtlCUlATION ,"OW CONY ROt.. SYSUW ItO

a. "AIN CONTROl ROOM PAN(LS ...flCIIT

t. HtUT.ON YONTOR...c SY$ftM ItO

1. rEEDwA TER CON1 SYS 180

2. NUCL[AR BOllEIl SYS PM

3. lIt[ACTOIt wA1[R elfA"'" SY$Tty palO

•. TtJR8IH[ CONTROL SySTEM 1(0

,. PROCESS COMPun" SyST[M €D

e. CONOtNSAT[. 'UOWAT[N AIC) CONOtNSAT[
AIR [XTRACTtON $ysnw PAID

M. TtC: cuw ou.P vAln COtITflOl SCHtIIll CONSISTS or 'WO iii/A STATIONS
If Sl:flCS. Ttt[ FMlST ../A SlATtON PASSU THE "'C M ..AN) WHEN IN
AUTO OR C[N[ItAl[S A now «"ANI) SIGNAl WH[N N MAMJAl 11II00£. tHE
Sl:COND W/A STATION PASSl:S Tt€ cuw OUWP YAlVE FLOW CONTROlLER
O("AND SlCNAl WHEN It AUTO 011 c:[t€RAT[S A CUW DI.AIP VAL V[ POSlTtOH
()[MAM:> StGHAL WHEN" MANUAL 110O(. TM( 'IRST II/A STATION 1$
IJ(NTIFl[D AS lHl: aeuw DtMP YAlvt lEyn CONJlItOl II/A SUYfOtr{· IN TH(
m. TN[ SlCOND M/A 51 UIQN IS IDENTIF'l[D AS TN( "CUw~ VAl Yl FLOW
CONTJtOI, iii/A STATlOfr(' .. ttt[ eo. $n O[Uk. "C· A.ND TM[ I8D liEf •
FOR OUA"S.

U THE ADJUSTABL[ SPUD DIttY[S CASO,J OUTPUI YARIA91l FREQUENCY
AND YAlttAIl[ VOl'AG[ powtlt TO THE Rf'P MOTORS. £ACH ASO
1t(C(1Y[5 QPl:RATIfQ SlATUS SIGNAlS Oft[CTU rltOM TN[ OTHER
ASO&. ASO OUTPUT IS MOO\A..AT[O It R[SPOHS( 10 THI: ot"AHO
SlCHAL 'ROIl THE DMC. AND ..AX....... OUTPUT IS ....lnD lASED ON
THE .....[R or OPtJItATINC ...so.. A lOCK" 5eGHAl. R[SU, TS IN
'IX[D ASO OUTPUT AT THI: FREOt.CNCT AND VOl TAC( AT THE YIU[
Tf«: loon" SICNAL IS MC[lvtD. A T.". $JCNAL R(SUI. TS IN THE
IfOUCTlOM (If' ASO p'oW[1t OUT~T TO ltliO. $[E If« rowc STsnw
OCSICN sPlC FOft O[T Al.S.

to. 'UD lItt.W Fl.OW LOOP' ...,A SUltON lOQC tS COHTAND .. 'HE
FnOwU[R CONT.Ol SYSfOI IBO. (3'-1010.

t. AMIUNC..TOR 'A' AfrrC) IHDfCATCMI co TAK[orFS co TO THE
"A" CONt.Ol 'ACL. ""-Coso.

7 WUl,1fJ'L[ COHTJlOLUR StATuS SQlAU AR[ MPIt[S[N1'[D IY lHl$:
SOIAl TRA". tt1ls[ StATUS SlGMAl$ ARt lI$TfO Inow.

A. Jtf'P A AUTO CONTROl (N"LIO
e. I1"P. AuTO CONTROL [NAIL[O
C. ",." e AUTO eON1.OL [NAIL[O
O. ItrP A CONTROl. It AUTO ..I Al/KC t3 SIGNAlS'
E. MP. CONT.Ol IN AUTO/M Al/PGC I' $C'tAlSi
,. .,,. C COHTIItOt. IN AUTO..l HUAL./f'« I' SlCNAlSI
C. l'CV CONTItOl IN AUTO/..A "l./PCC tJ SteNAUI
H. CUW 0UIlP YALvt ,"OW CONTIIIOL .. AUTO/lltAHUAl/PCC f3 SlCNAlSJ
I. euw DuMP VAl¥( UvtL CONTROL IN AUTO.l1lAMJAl/P(;C tJ 5'CHALSI

8 M" OP[ItAT..,. STATUS SlCNALS MC[IV[D FROM N2'-tOtO SHAll BE
T~ WtCN~ fS ttlltHNG AIOv[ ......... SPUD.

n. WI. lP\.[ LOCKuP yon. STATUS SIGNALS R[P.ES[NTED ay
TtiS SIGNAl tRAIN.

A. arlt A lOCkuP YOltR STATUS
e. Itr,. LOCK" vOT[a STATUS
C. .." C LOCKLP vOltll STATUS
D. uev lOCK'" vOTtIlt: STAlUS
[. euw OUMP VAlV( lOCkuP vOtO STATUS

S. tIC: DI'S AM) A/$ IU88l[$ MPR[$[NT "Pl:HOE"' 'I[LO YOnlt
sunONS Wtt(H AIl[ CON«C'ED VIA ..,. LIN[$ 10 he: 0IlIC CHAfrei€lS.
ft« D/S Sl"lJOHS It(C[rv[ lHM[ Dl$CMT[ I'tPVU AN) au,,,,,t ON(
YOnD ON DtSClIt[l[ CONTACt a.OSUR£ OUTPUT. 'HI: AI'S STATIONS
MC(IYI: , ...[[ OIeITAl. It(PltU[NJ",OlS or "N,t,LO(; SIGNALS AND
OUTPUT OIC yono ON ANALOG $lCMAl. St"WFa .. iii D/$R AND AI"SIt
DlNOflS THAl A bIOl...CK sow. IS $[N' lAO{ TO 'HI: ,.OCtSS
CONTROlLERS FOR vOtER" Al..lJIt[ D[ltctK)N.

e. It« D/$( AJC) A/$t ...eus _(M(stHI ~,~[ 'l."CllONS or A
$8rIGl[ YOnR WHK:H MADS TIWUCAT[D $leNAl$ ,,,OW ltf( ...,x Llfes
ANO VALIDAtES A '$I'Q,.[ MlUT StONAL FOR 1M[ ",OCISS COW'Ul[IIl.
Tt«: D/se rI.lrfCltOtfS, It[elly( Ttft[[ DtSCItETE H'UtS AND OUTPUT ONE
YOnD ON O'SCR(U DIGItAL SIGNAl 10 THE PftOC(S$ COI'UT['t. ''
A/st FUNCTIONS MC[IV[ ,",t[[ OtQTll[D ANALOG SlCNAlS ANO
OUT""T ON[ vonD ON OtCITllEO ANALOG SCHAL.

NOTU

t [Aat DGTAL IC"StA!tlI«NT AN) CON'.OL lDUeI CHANN[L Wl.l MC[tv(
'titlE Nl'UU ION[ 'ftOM [ACH w ...nlt,,,tE UN' Il:(Plttson..c [ACH
ICWS CH"'*I[L1 tOft [ACH awuT SIGNAl wI«" IS SHOWN ON THE. CD. SOME
....., SIGNAL '."INS ON 1H[ 1[0 ftEPlttS[NT StCNAlS 'ROM MOM INAN ON[
$(NSOR n.•. THE NARROw RANC( WATtR LlvEL WHlCN HAS tHlll:EE S[N$ORS).
III '"$ CASE. THI: SINGLE II:D IoPUT TIIWN MPRU[NTS ON( SIGNAL ptR
S[N$0It '0 EACH DItC CHA..c:L. SU 0(1..... "'•.

2...... , ..U OP£JtAIOit INItMACE COMMANDS AM: MPR(S(MUO IT lNS SIGNAl.
ftCSE CCMlAIC)$ .ut LlSllO ."0_. 5(E nc: ntDWAlU: CC»ITROl. SYSl[w
eo ,0It MOlt[ DElAa..

A. f([DWAt[1t CONTJItOl lOCAl../P'GC COHllItOt. stUCTIOH 12' SlCMAl$1
•. J(/C YOD(. 5(UCIION 12 SaGNAlSI
C. IW' A 'LOW COHUIOl, MANUAl/AUTO S£UCTJOH. -.cMA$(.

DECJt[AS(. r AST 1$ StGHAL$J

O. Jtf',. F"ow CONT.Ol MANJAL/AUTO SEUCtlON. -.c.[AS[.
DEeREA$[. r AS T I" SIGNAU'

E. 1Jtf, C now CONTROl. ..ANJAL/AUTO SU[C1tOH. INCMAS£.
DECMAS[. , AST I" SIeNALSI

, "'CY 'LOW CONTROl WANUAl/AUtO. sr.UC11ON.
flItIt(AS(. D£CMAst. 'AST C, SICNAlS.

c:. CUW DuMP VALVE How CONTIlOl IIAI«IAL/AUTO S[L[CTIOH.
NClttAst. MCRtA$(. FAST C' SICMAlSJ

H. CUW DuMP VAL vt Llv[L COfrilTITOl AUtO/MANUAL
$(L[CTtOH. INCft(AS(. orClttA$[. 'ASI IS StCNAlSJ

I. II(AClot WA T[III L[Y[L SUPOWT INCIlEAst. I)(CR[AS[ 12 $lCNALSI

J. II£ACTOtt wAnN L[V[L SUPOM1 SlTDOWN R[S[T LOC:tC.

,. IAA.Tf't,t PeCS SYSTEM 1Nl[M'AC[ COWAfC)S All( lII('It[5[NT(O Iy
Ttt'S SICHAI.. lH[S( CQlNAJrC)S AilE UStEO I[lOW. SlE tHE
'UOWAnN CON'ItOt. SYStEM 1BD fOft MOM O[tAl..

A. ~CS Flt'fCTfOH oPE.ATIONAl II SCHAll
•. x .... f; IIOD[ S[L£CTION 12 S.cNAlSI
C. (NAa.t/OtSAIlU IfP A AUTOMATIC FLOW CONHtOl • ..eIttAS[.

OCCR(AS[. fAS1 IS S.eNALSJ

D. EHABlE/DISAIll M' I AU'OMATtC flOw CONTfiOl. KIt[A$[.
D[CfI[ASE. , AST C~ SICNAlSI

t. [NAIlE/OISAIll It" C AUTOMATtC flOw CONlf101. WCIt[AS£.
D[eR[A$[. r AST t$ S.cHAtSl

F. [HAfIlE/DlSAIU LFCY 'LOW CONTROl.
iNCRtASE. DECMA$(. , AST I' $lCNAUI

C. [ ......t/DrS"lll CUW DlW VALvt AU'OI!IATte HOW CON'lIIoc..
N(:Jt[AS[. D£CR(AS[. , ASf I' SlGNAlSI

N. (NAIl.[.Iors.....r cuw DI,UJ YALV( AutOMATIC l(Vn CONTROL.
ItCIt(ASI. b[CIt(ASE. 'AST l!t SIGHAlSI

c. INT[.CH L COWWUfCA'1ON U«S AM JlttOvl)(O TO '''AH$f[1t DAtA
.T.UN OCtSSING CHA"'-:U. TtC$[ AM II[AO ONLY CONNlCTtOHS
II(TwttN (ACH PAIR or oYC CHANNELS.
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7 6 5 4 2

REFERENCE
DESIGNATOR

SUPPLEMENTAL DOCUMENTS UNDER THE FOLLOWING IDENTITIES ARE
TO BE USED IN CONJUNCTION WITH THIS DRAWING.

5. LOGIC FOR ONE DMC. TYPICAL OF ALL THREE DMCs, IS SHOWN.
FOR REFERENCE PURPOSES ONL Y. ANNUNCIA TORS AND COMPUTER
POINT SYMBOLS ARE SHOWN HERE. THESE OUTPUTS ARE ACTUALLY
IMPLEMENTED BY VOTERS AS SHOWN IN REFERENCE C31-101O.

6. DELETED

7. TRIP FUNCTION SHOWN WITHIN DASH LINES ARE PERFORMED BY
INDEPENDENT MICROPROCESSOR NUMBER 2. ALL OTHER FUNCTIONS
ARE PERFORMED BY MICROPROCESSOR NUMBER 1.

8. LOGIC FOR ATWS FEEDWA TER RUNBACK SHOWN WITHIN DASHED LINES
IS PERFORMED BY SAFETY SYSTEM LOGIC AND CONTROL (SSLCl. LOGIC
IS FOR SSLC DIV I AND TYPICAL FOR DIVISIONS II, III AND IV.

C31-1010

C81-10lD

N21-lOlD

N21-1030

MPL NO C31-1030

C51-1010

1. FEEDWATER CONTROL SYSTEM, lED

2. RECIRCULATION FLOW CONTROL SYSTEM. lED

3. CONDENSATE, FEEDWATER & CONDENSA TE
AIR EXTRACTION SYSTEM, P&ID

4. CONDENSATE, FEEDWATER & CONDENSA TE
AIR EXTRACTION SYSTEM. IBD

5 REACTOR WATER CLEANUP SYSTEM, P&ID G31-101O

14. NEUTRON MONITORING SYSTEM, lED

6 REACTOR WATER CLEANUP SYSTEM, IBD G31-1030

7. NUCLEAR BOILER SYSTEM, P&ID B21-10lD

8. NUCLEAR BOILER SYSTEM, IBD B21-1030

9 PROCESS COMPUTER, lED C91-101O

10. RECIRCULA TlON FLOW CONTROL SYSTEM. 180 C81-1030

11. MAIN CONTROL ROOM PANEL. ARGMT Hll-4050

12. TUR81NE CONTROL SYSTEM, lED N32-1010

13. TURBINE CONTROL SYSTEM, IBD N32-1030

" /4. THE STATUS INDICATOR ® IS DISPLAYED ON rowc
/ "-

DEDICA TED SOFTWARE FACED DISPLAY.

NOTES:

1. LOCAL CONTROL ALLOWS THE OPERA TOR TO EITHER MANUALL Y
MANIPULA TE DEMAND SIGNALS OR PLACE THEM IN AUTOMA TIC
CONTROL AT MANUAL/AUTO STATIONS. POWER GENERATION
CONTROL SYSTEM (PGC) CONTROL ALLOWS THE COMPUTER TO
DIRECTLY MANIPULATE DEMAND SIGNALS AT THE M/A STATION
OR PLACE THEM IN AUTOMA TIC CONTROL.

2. MULTIPLE TRANSMITTER SIGNAL INPUTS FOR SIMILAR PROCESS SIGNALS
ARE, IN GENERAL, COMBINED INTO SINGLE SIGNALS WITHIN EACH DMC
CHANNEL BY THE SIGNAL VALIDATION ALGORITHMS. IN THE CASE OF
FLOW RATES IN PARALLEL FLOW PATHS (SUCH AS INDIVIDUAL STEAM
LINE FLOWS). THIS INVOLVES SUMMING THE FLOWS TO OBTAIN TOTAL
FLOW. IN THE CASE OF REDUNDANT TRANSMITTER SIGNALS (SUCH AS
REACTOR WATER LEVEll, THIS INVOLVES DETERMINATION OF A SINGLE
VALID VALUE FOR THE PARAMETER. IN THIS DOCUMENT, THE COMBINED
SINGLE VALIDATED SIGNAL IS SHOWN IN GENERAL. ONE EXCEPTION
IS THE REACTOR WATER LEVEL SIGNALS USED FOR ATWS MITIGATION
LEVEL 3 SIGNAL ISSUED TO THE RFCS SYSTEM (RPTI. IN THIS CASE,
ALL THREE LEVEL TRIP SIGNALS MUST BE SENT TO RFCS, AND RFCS
COMBINES THE TRIP SIGNALS FOR THE A TWS RPT LOGIC. THEREFORE,
ALL THREE LEVEL TRANSMITTER SIGNALS ARE SHOWN IN THE LOGIC
DEPICTION.

3. THE PUSH BUTTON SWITCH (PBS) SENDS A HIGH SIGNAL FOR
AT LEAST ONE COMPLETE SAMPLING PERIOD.
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NOTES - /I 1 RLCE1VfR. I / / *  REGARD lH(S I 0  ORAWMG AIR C W P R E S S P S  SHOWS OUlLNC TUROUGI Of II 

TYPICAL CONf BURATON 

1 BRANCH LHCS FOR SA ROSE CONMCION s n m  BL 
BASICALL7 B R l N C M D  f R O Y  TOP OR S M  Of MAIN LINE 

3 SA YAlN LINES SSLLL H l v E  TRAP SET ON THC L O W f S l  
PO1NT C NECESSARY. 

5. PPHC DESIGN SPFCTlCAllONS ARE AS FOLLOWS 
EXCEPT FOR SPECIAL DCSCRPIION 

PCV B W H D A R I  OTHERS 

Y I X t H N  OPERATING 
0 1163 UP0 0 863  UP. 

Y A X l W  OPERAIIMG 171.C ICYPCRATURE 
66.C 

65A AND OVER SC* <O 
5OA (ALL AN0 SS PIPING LESS IS SCH SCH 8 0  401 

OESlGN CLASS 

AIR 

- REfLREHCE DOCUYLNIS YPL NO 

1 AIR COYPRESSOR COOLING 
WAILR SUBSISTEY P I 0  P21-I010 

2 lHSlRUYLN1 AIR S I S T E Y  Ph lO P52-1010 

3 RADWASTE SYSTEM Ph lO 1(17-lOlO 

H26-1010 

W27-1010 

7 RWCU SYSTLY Ph lD GJ,-IOID 

9 OECONlIMWITON S I S T E Y  PhID UIB- lO Io  

B I U I O Y A I I C  S I A R l  PSI - I030  

I 1  PtPIWG ANU H S I R U U L N I  SIYWOCS OIACR&U AID-3030  

MPL 

FIGURE 9.3-7 STATION SERVICE AIR SYSTEM P&lD (Sheet 
ABVVR DCDlTier 2 Rev. o 



REACTOR BUILDING ISECONDARI CONTAINMENTI 

RADIOACTIVE WASTE BUILDING 

OUTSlOE OF 
SECONDARY 
CDNTAWIMENT 

CO1ITROL BUILDING 

25A-SA-146 

2%-SA-236 

- - - - - - - - - - - - - - - - - - - - - 

FIGURE 9 3-7 S lAT lON SERVICE AIR SYSTEM PhlD 
ABWR DCDITier 2 Rev 0 

(Sheet 2 of  2) 
21-534 



1 PIPING C € Y M / W N t T Y  CLASSIFICATIMI S H N L  BE I C  
EXCEPT WERE IS NO W N I I Y  CRWP YNCE THEY *RE 
NOT A W E  C O X  CWPMIENTS 

2. FiPINC MATERIM W N L  BE CS. 

1 YO YATERIN W N L  BE 5%. 

r.  r~ morn DOPI RIIZ nLTcR TEST NOZZLE. 

REFLRENCC WNUENTS:  U R  NO. 

1 PIPING bN0 INSTRUUENT S1UBUS OIAGRW AIO-3030 

2. HVAC EUERGENCY COOLING WATER 5 1 5  PMO P2J-1010 

I MAMEUP WAKR s n  (PURIFIED) PMD P~I-1010 

4. PROCESS R*OIA l&MI  UONlTORlNC S n T E Y  ICO 011-1010 

). r m c   PROTECT^ s n w  PMD U4J-I010 

MCR AREA HVAC (B) 

107E5189\8065808 
FIGURE 9.4-1 CONTROL BUILDING HVAC FLOW DIAGRAM (Sheet 1 of 5 )  

ABWR DCDfllw 2 Rev 3 21-535 
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NOTE 3 
TCflNIOO 

UISYLE BIRRlLR 
NV) 

RCW I WUP MD HX a v  ( r )  

> > 
C / B  NO* O I n Y O N N  ELECTRICM 
E a. 

7- NOTE 6 

C / B  EMERCEWCY ELECTRICM I 7 
C / e  HVAC EW1PMENT 
a v  (&I I-' 

U11-C605A 

EXWAUST FbN (A) 

NOTES: 

I PtPlNC O E Y 0 1 / W M l l Y  CLASSIFICATION SMML BE 4C 
EXCCPT WERE IS NO W N l T Y  CROUP YNCE W E Y  *RE 
NOT ASYE C W E  COUPCNENTS. 

2. PlPlNC BC CS MITERINS Fa)  X N T  bNO ORUN SMALL 

I YAlEWAL FOR W T S I M  U R  lWTlKE 
M SMML BE 5%. 

4 ALL SUPPLIED F R W  D l U Y W  A WATER AN0 
anscu t POHER. 

L E X a P T  ALL EWPMENT WERE NOTED. AND P~PING IS S M E ~ V  RELATED 

I AT MIRY LOW M~NUMLI M ~ S T  w m m  AIR DWWR 
10 YlNiUUY POYIION AND RfTURH AIR TO YAXIMUU. 

REFERENCE WCUUENTS: UR NO. 

L PIPING AH0 (NSTRUMENT SIYBC4.S O ( A t R W  AIO-3030 

2. HVAC EMERGENCY CODCViG WAER SYS PMO P25-IOIO 

TOAHA00 

YISYLE BIRRIER 

C/B SAFETY RELATED EQUIPMENT AREA HVAC (A) 

I 
1 0 7 E 5 1 8 9 \ 8 0 6 5 8 1 0  

FIGURE 9 4-1 CONTROL BUIL31NG HVAC FLOW DIAGRAM (Sheet 3 of 5) 
ABWR DCDfrier 2 Rev 3 21-537 



SUPPLY FAN (8) 

._____.______, 

4 > 
. EO C/B a v  EUERCENCI tv SUPPLY ELECTRICAL NR 

+ 1 
RCW R l U P  AND HX MV (8) 
SUPPLY NR 

+ > 
C/B HECW MlLLER CiV (8) 
SUPPLY N R  

-. - - 
C / B  EMERGENCY ELECTRICM 
ca a v  r SUPPLY NR 

4 > 
C/B MV I EMERGENCY YlPPLY *IR BATERY 

---+ > 
C D  EMERGENCY EATERY 
a v  IW NR 

C O  HVAC E W I W E N T  
a v  (8) 

C /B  EMERCENCY WATERY 
EO. Dl" (U) 

C l s  HECW CHILLER CiV (8) I 

C/B SAFETY RELATED EQUIPMENT AREA HVAC (B) 

NOES: - 
I. PIPING OESIGN/WALlTY CLASSmCAnCN W A L L  BE I C  

EXCEPT THERE IS NO QUALITY GRWP YNCE THEY ARE 
NOT ASUE CCDE COIPMIENTS. 

1. PlPING MATERIMS FW VENT AND ORNN S H N L  
sf CS. 

1 UATER1M FOR OUTSIDE AIR INTAXE AN0  
M W M L  BE S S  

4 M L  SLIPPLIED FROI  C i U Y W  8 WAER *NO 
M U Y W  2 POVER. 

5 ALL EWIPMENT UtO PlPlNG 15 SAFETY RELATED 
EXCEPT WERE NOTED. 

K A r  ALIRM LOW MANUILLY A D ~ S T  W m m  AIR DAMPER 
TO UWItUUY P09TION AND RETURN NR TO YAXIMUY. 

REFERENCZ WCUYENTS: 
YPL NO. 

1 PlPlNG AND I N S W Y E N I  SWBOLS C iMRAU AIO-XIX I  

1, wVAC EUERCENCI CWLlNG WATER SYS P U O  P25-IOIO 

I I 
107csias\sossa11 

FIGURE 9.4-1 CONTROL BUILDING HVAC FLOW DIAGRAM (Sheet 4 of 5) 
AEWR DCDffier 2 Rev 3 21-538 



NOES. - 
I PIPING OEYGN/WMITI  CLASYFICATIW W A L L  BE 4C 

EXCEPT WERE IS NO WALITY C R W P  YNCE THEY bRE 
NOT A Y E  C W E  COYPWENTS 

I PlRNC YATERllLS FOR K N T  AN0 DRAIN W A L L  
BE CS 

I U A E R 1 M  FOR WTYDE AIR INTAKE 
W W A L L  BE SS 

4. ALL WPPLtfO FROU OIHYON C WATER U I D  
oInyrm J POWR. 

3 ALL EWIPUENT AND PIPING IS SAFETY RELATED 
EXCEPT W E R E  NOIEO. 

6 A T  MARU LOW MWUALLY mmsr WTOOW UR DAMPER 
TO YlNlUUY m 0  RETURN AIR TO UAXIUUU POYTION. 

REFERENCE WCUUENIS: YF'L NO. 

I P~P~NC wo INS~UUENT s w B a s  OIAWAM AIO-XIXI 

I. HVAC EYERCENCI CODClNC WAER SYS PddO PIS- lo t0  

C/B SAFETY RELATED EQUIPMENT AREA HVAC (C) 

107E5189\8065812 FIGURE 9.4-1 CONTROL BUILDING HVAC FLOW DIAGRAM (Sheet 5 of 5) 
ABWR DCD/lIe( 2 Rev 3 21 -539 



I 

Figure 9.4-2a TURBINE BUILDING VENTILATION SYSTEM AIR FLOW DIAGRAM 

ABWR DCDITier 2 Rev. 0 21-540 
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ABWR DCDITier 2 

CONTROL DIAGRAM, Sheet 1 
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REACTOR YCDIOARV CDITNNUEHT 

REFERENCC OKUUENTS: YPL NO 

t HVAC NORUN COW~NG WAER s n r c u  PMO P I ~ - ~ O I O  

J ATMOSPHERIC CCUTRW s n w  PMO TJI-I080 

1 RRNC AND INSTRVYENI S W S X S  DIACIIAU AIO-3030 

4 OELEEO 

5 PROCESS R M I A n D I  UWITCS4VIG S'ISEY IEO Oll-1010 

6 SMPLING S ' ISTU PMO P9l-1010 

t L E ~ K  o c r c c n w  I I S ~ A X I W  s n r c u  IEO cr l - to to  

L 
107E5189\8065801 

FIGURE 9.4-3 SECONDARY CONTAINMENT HVAC SYSTEM (Sheet 1 of 3 )  
ABWR DCD/lIe( 2 Rev 3 21-542. I 



i \@/G .......................................... ...... 
i /o\R 

@ >> ---- I gB2 MY*c RCI :----e a 
T 

,.-.- <. .<-..*.- ,..,. 

TWC LO. NO. HIM NAME HW IW~ATION YMM @ PbNEL VALVE VMVE PIPING Y E  PIPING YZE PIPING P I E  PIPING Y2E PIPING Y E  CWUNG 

@ !,I @ NO @ @ NO. &NO.  @ k NO @ &NO. @ NO. @ 11 NO. @ COL @ 

0 U11-OlOt ROC PUMP R W U  H'& ROC W Y P  START Y C M M  F501 FM5 $0GiHVAC 20-HVAC 20-HVAC 20-HVAC 40-HVAC 8101 
-Y IP  - Y O  -%,, ..*1 

U~I-OIOZ -5 WUP (c) ROCU HW MPCS WUP (c) START YMM F 5 W  F W 7  -513 -5). -515 -516 -517 BIOZ 

U4l-0103 RHR W M P  (A) R W U  H I M  RHR W U P  (A) STUtT 9011~ F538 F X F l  -518 -519 - 520 -521 5 8103 

U4l-0104 T(HR W Y P  (Cl R W U  nIM RHR W Y P  (C) START SMAL F5IO F5l l  -523 -524 -525 -526 -527 0104 

U4l-0105 RHR W W  (6) R W U  HW RHR PUMP (6) ST*RT Y C M M  F512 f 5 l 3  -528 -529 - 5.W -531 -532 8105 

U41-OlW H P 5  FVYP (E) RWLI H I M  H P 5  PUMP (8) START Y M M  f 5 l 4  5 -5JJ - 5  -535 -536 -537 B I W  

U4l-0101 FCS RCQU H W  (C) Y C W O A R Y  CONTAINUENT IXXATICW YCNAL F5l6 F5I7 -5- -530 - 540 -541 -542 8107 

I 2) 
RCW 

RCW 

0 U4l-0104 FCS RCQU H I M  (8) Y C W O I R Y  CONTUNYENT I%ATlW SIGNAL F5IO FSlP -543 -544 -545 -546 -547 8108 

o u * ! - o r ~ i  scrs ROUI MW (c) Y C W O A R T  CWTAINUENT l X L A T l M  Y M M  F524 F525 -554 -559 - 560 -561 -%2 8111 

I r 1 HCW 
\@/c 

R/A E S Y N n A L  HW TWE C j ........ / 0 \ R  

o U~I-OII~ scrs ROUI HW (B) K C W O A R Y  CONTUNLIEN1 I X 1 A T b M  Y W M  F526 F527 -563 -564 -545 -566 -567 8112 

C U47-0t l3 CAMS (A) R W U  nu, F528 F529 -568 -%9 - 570 -57, Y C O N O I R I  CWTA8NUENT I S U A T I M  SIGNAL I I I -572 81,s 

"I:.. T 

I 2) 
RCW 

< 
RCW 

TAWE 4 : NON-ESSENIIAL U R  HANWXIC UNIT (NON-SAFETY RELATEOI 

TWE EO NO. H IM NAME P M E L  VALVE VMVE PIPING Y E  PIPING Y I E  PIPING Y2E PIPING Y E  PIPlNG Y E  CODLING 
NO. NO. @ NO @ k N O .  @ &NO. @ &NO.  @ &NO. @ &NO.  @ COL @ 

UII-o,2,1 R/A US TUNNEL n \ H  (A) F536 F537 $0&-HVAC 2OA-HVAC 2OA-HVAC 2OA-WVAC 4OA-HVAC B l 2 l l  
N O H  3 - S O  -590 -591 -592 

I: U,I-Ot2,B F5J. F539 f0A;nVAC R/A US Nt'NEL H W  (61 2OA-HVAC 2OA-HVAC 2OA-HVAC 404-HVAC 81218 
NOTE 3 -594 -595 -596 -597 

I r 1 u4,-OIl5 I I I -5-* .,,,,. .,- R/A SPw Rw41 I I t?$;HVAC I 20A-HVAC I 2OA-WVAC I IOA-HVAC I !yA-HVAC I 

NOTES: 

I. PIPING UATERIALS FOR VENT *NO W A I N  WALZ 
BE CS. 

2 PIPING C€SCN/WUITY CLASSIFICATION SAUL BE 7G 
EXCEPT OTHERmY SPECIFIED. 

1 THESE HW'S CAN BE COIBINEO INTO A COUMM COIL. 

e. THEY UWTS ARC IN ccuma BUILDING. 

l HCW 

RIA ESYHTIAL HW TT lP  0 

RETURN *IR 

P 

REFERENff WCUUENTS: YPL NO. 

I PlPlNC b N 0  INSlRUUENT 51U8DLS O l l C R W  AIO-3030 

2 REACTOR BLOC CWLlNG WATER 5 1 5  PMO P2t-I010 

1 HVAC NORUM C W L M G  WATER SYS PMO P2I-,050 

I o I u41-0 tm l FPC WYP (A) RW nm I 1 5 0  5 1 5 8  5 I -553 1 5 - 5 2  I 8109 I 
I 1 I I I 1 I I I ~- I I 

D U4l-0110 FPC P W P  (8) R W  H I M  F522 F523 -553 -554 -555 -5% -557 0110 

TAWE 5 : NW-ESSENI IN  NR I(*HOLINC UWT (NW-SAFElT RELATE01 

MILLED WATER 
cmma VALVE 

...... < J I UNCY ( 

R/A TWE N O N - E S Y l l n l L  U-04 UNl l  

R/B AND C/B HVAC 

1 0 7 E 5 1 8 9 \ 6 0 6 5 8 0 2  
FIGURE 9.4-3 SECONDARY CONTAINMENT HVAC SYSTEM (Sheet 2 of 3 )  

AEIWR DCDmslr 2 Rev 3 21-542.2 



RW/8 EXHAUST 

T / B  EXMAUST 

< * I  
YU 

Y U Y  

EXHAUST STACK 

-I J 
""kc $- s1*0< 

EXHAUST AIR MEASUREMENT 

TbRLE 6 : EUERCZNCV lSo lAnON OAUPER 
( S * F C T Y - R E L A ~ ~ )  

OUIPER N U I E  

SUWLY OAUPER 

Y C W O A R Y  CONIAINUENT 
SUPPLY DAMPER 

Y C W O A R Y  CONTAINUEHT F002A 
EXHAUST D U P E R  

P C W O A R Y  CONTNNYENT 
CXHAUST OWPER 

E 

> > > 
R/A DlWYON 8 bSEA 
H v A c  WPPLv 

/- DEMSIM To mo ncu B -A 8 

R/B HVAC 

NOTES: - 
L PIPING D f S W / W W T Y  CLASSIFICATION S H M L  BE 7C 

EXCEPT Oli lERVIIY SPECIFIEO. 

2 PtPlNG W A L L  BE UAlClUALS CS. FOR q N T  *NO M A I M  

RCFERENCE OOCUYENTS: UP(. NO. 

\ PtPlNC AN0 INSTRUUENT SIUBOTS OIACRAY AIO-3030 

2. DELElCO 

J. PROESS R*DIAnw UWITW~NC srs PMO 011-1010 

* SAMPLING SVSlfY PMO PSI-toto 

> > 
F R W  CRO H W  W E A  A TO R/A DlWSiW A 

> 
o t n s w  r AREA HVAC EX-AUST 

> '> 
F R W  CRO HW *RE* B 
mnym e TO RIA OI~YON B 

AREA HVAC EXHAUSI 



I __j > 
DIV I ELECTRICAL 

E W l W E N T  S U P 4 1  

---+ f - 1  > 

AREA RETURNJEXHAUST 

I I I 

I I m 

ffi (A) EXHAUST - , rw (A) 

L.--..-- 

UI I -C IOJA UI I -C IOJE 
DC ( A  EMERWNCI 

S U d Y  FWI  (E) 

OC (A) DIESEL GENERATOR ROOM 

NOES: 

L PlPlNC OESIWI /WNlT I  CLASVFICATIOI %ILL  BE 6C 
EXCEPT TMERE IS NO Wb.LITY C R W P  SINCE THEY ARE 
HOT A W E  COOE CWPONENTS 

2. PIPWC UATERIMS FOR K N T  lV I0  ORMN Y I M L  
BE CS. 

J MATERIAL M % M L  FWI  BE SS WTVOE AIR l N l l K E  

4. ML SUPPLIED FRW D c n y w  A WATER -0 
D l U Y O I  I PO-R. 

I ALL EWlPUENT UID PlPlNG IS SAFETY RELITEO 
EXCEPI WERE NOTED. 

REFERENCE DOCUMENTS. u4  NO 

L PIPING AND INSTRUMENT S W B N S  OAW)AY AIO-3030 

1 HVAC EMERGENCY CWLlNG WATER SYS P W  PIS-1010 

1 DIESEL GENERAZOR SYSTEU P U O  R43-1030 

> c-a >----4 

R/B S/R ELECTRICAL EQUIPMENT HVAC (A) 

I O ~ E S ~ ~ ~ \ B O ~ S ~ O ~  FIGURE 9.4-4 R/B SAFETY-RELATED ELECTRICAL EQUIPMENT HVAC SYSTEM (Sheet  1 of 3) 

ABWR DCDfrier 2 Rev 3 21-543 

Qc (A )  
DAY TANK ROOM @--> 





Y ' X E  
REUOVM rm 

+---------------------------+----------- 7 + - - < X I  
I 

I 

I I I 

I I I 
START YGNAL I I 

! 

a v  c n v r c  ED 

ffi C YCC 
AREA SUPRV 

F W  

U4I-CZWC DC (C U4I-CZOSC EYERCENCY 

9JPFk.r F w  (C) 

DG (C) DIESEL GENERATOR ROOM 

NOTLS: 

i PIP~NG WYW/WALITY nAsS i r l cATfcm SHML BE 
EXCEPT THERE I S  NO WALll ' f  GRWP YNCE WEY ARE 
NOT A Y E  COG€ CWPMENTS. 

I PIPING Y A E R I N S  FOR =NT AN0 DRAIN WALL 
B( C5. 

f Y A K R I M  FOR W T Y W  UR INTME 
W %ALL BE SS. 

*. ALL SUWLIEO f R W  O t W Y M  C WATER AN0 
O l U Y M  J POMR.  

I N L  CWIPUENT AND RPlNC 15 SAfET l  RELAKO 
CXCEPT W E R E  NOTED. 

REFERENCE OOCUYENTS: Y R  NO. 

1 PlPlNC b N 0  INSlRUUENT S W 8 R S  OlACRN4 AID-JoJo 

I HVAC EUERGENCY COatHC WlTER S n  P a 0  P2L-(010 

I DIESEL GENERATOR s n m  P&O RIJ-1010 

R/B S/R ELECTRICAL EQUIPMENT HVAC (C) 

} c - a 2  

I 
107E5189\8065806 FIGURE 9.4-4 R/B SAFETY-RELATED ELECTRICAL EQUIPMENT HVAC SYSTEM (Sheet 3 of 3) 

A B W  DCD/Tiaf 2 Rev 3 21-545 

OG ( C )  ' DAY TANK ROOM h+ 04' > 



w w  

1 2 )  R P  POWER S W P L Y  SYSTEY 
RECRCULATION FLOW CONTROL -LED WATER STOP SIGNAL d R P  POWER 
S Y S l E U  READY SIGNAL 

I I I I 
C W l R U  VALVE SUPPLY S Y S l E Y  READY SIGNAL 

< 3 1  <----------J I I L----  3 t-----' : 1 I I I J> 2 / 3  
'------?------?---- 

I t I I I 

m c w  I I I I I 

I 
OPLRATNG SIGNAL 

STATus  
I 
I 

I 
I L___-_ -  

I I i i I I 

I I 
I I 
I I 

I i I 
I 

I I 
I I 

I 
I 

I I 

U I I - B 3 O l A  2OA-HVAC- 3 0 1  I I I 

2OA-HVAC-3D3 I I I 
zoA-wvAc-3os  I I 
2DA-HVAC-307 

I I 

I I I , 

I 
L---..- 

I 

R P  AS0 HVAC 

> 
R W U  I A I  

SUPPLY TAN 181 

HC1 

RIP AS0 ROOM (A) 

VD 

VD 

VD 

+ 

RIP POWER PANEL SUPPLY A 

< 2 1  
mn 

COLING COL 
U4I -83018  

RIP ASD ROOM ( 0 )  

4 C I C l A A l O N  FLOW 
CONlROL W A D I  SIGNAL I I I I I I 

< 5 1  ( - - - - - - - - - - A  I I $ 

m c w  p u l p  I I 
OPERAIYC YCWAL I I 

I I 
( 3 1  ---- 4 ----- * 
F A N  OPERATHG 

I I 

S l  A l u s  I , I 

r------- m w  I 2)  R P  POWER SUPPLY SYSTEY 
I =LED WATER STOP S W A L  d R P  POWER 
I I C W T R Q  V U M  W L Y  SYSTEM READY SIGNAL 

I I 3 >  2 / s  
I 

R P  POWER S W L l  PANEL III 
EXHAUST AIR 

RIP EXHAUST POWER AIR SUPPLY PANEL IJ1 

RIP EXHAUST POWER A I  SUPPLY P A N 1  ICI 

RIP POWER S W L Y  P A N L  ID1 
EXHAUST A* 

I I I I 
I I I 
I I I 

+ 
I I I 

I 
I 
I I 

I I 

I 

I I 

'IDA-HVAC-311 
IDA-HVAC-313 
2OA-HVAC-315 

I I I 
I 1 

RIP POWER SUPPLY 
PANEL IC) 

IRIPPSP 0 G J K SDlLARl  

RIP ASD n v A c  
ROOU 181 

SWPLY FAN 181 

RIP ASD HVAC 

NOTES - 
I PPWC DE~W(IWALITY CLASSIFCATIW SHALL BE 7 c  

EXCEPT OTNRWISE SPCCCLD 

2 PIPHC UL lERlALS FOR VENT AND ORAH SHALL 
BE CS 

3 ALL C W P Y L N l  A M  P W  IS WON SAFETY RELATED 

REFEREWE W C U Y t N l S  YPL NO - 
1 PRWG A m  M l R W C N T  S Y Y B W S  MACRAY AVO-3030 

2 HVAC N0RUb.L C O O L W  WATER S I S  P b D  P24-SOW 

3 REC*CULATlW FLOW CONTROL SYS P L O  C a t - W W  

FIGURE 9.4-5 REACTOR INTERNAL PUMP ASD HVAC SYSTEM 

ABWR DCDITier 2 Rev. 0 
21-545.1 



DETAILED DRAWING OF COOLING COIL'S DRAIN AND VENT LINE 

SEE TABLE 1 



R W C R  T P i C U  R W U  INSTRUUENTATIW 

RMWASIE BUlLDNG C W T R G  R O W  HVAC S n T t U  

2-IWX CU'AOTY R W C R  S U W V  UNlTS 

REFERENCE DOCUUENTS: Y R  NO. 

I MbXEtJP WAER SYSTEM (PURIFIED) PMD PII-I010 

z HVAC NWYAL CWC~NG WATER s n r w  PMD PI*-1010 

J HOT WATER snrw PMD P6J-1010 

4 PIPING h INSTRUMENT s m B a s  MIGRAM * lo -JOM 

107E5189\8065815 
I 

FIGURE 9.4-10 RAUWASTE BUILDING HVAC P&ID (Sheet 1 of 3 )  
A6W DCDflk  2 Rev 3 21-547 



S U P R I  AIR 1 0  
RIDWASTE BUILWNG 

PROCESS AREA 

NO. U I I  

RIDWASTE HVAC SUPPLY PROCESS ARC* w e s n w  

3 - I W X  CAPACITY R W I  SUP&%* UN11S 

REFERCNCC DONYENIS UP1 NO 

1 RPlNC L lNSfRVYCN7 S'NBW.5 WACRAY AIO-2.330 

HVAC NORMU. COOC~NG WAFR s n T c u  PMO P~*- IOIO 
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NOTES 

I AGL EOUIPMENT. PIPING. INSTRUMENTS AND CONTROLS 
ARE FURNISHED BY DIESEL GENERATOR SELLER UNLESS 
OTHERWISE NOTED AND MAY VARY DEPENDING ON 
UUlOUE DESIGN. 

2 ESUIPMENT WITHIN DIESEL ENGINE OUTLINE FURNISHED 
ON ENGINE BY SELLER 

3 EOUIPMENT WITHIN AUXILIARY MODULE OUTLINE 
IS SAFETY CLASS 3. OUALITY GROUP C AND IS 
FURNISHED BY SELLER 

4 FOR SPECIFICS OF THE DIESEL GENERATOR CONTROL 
SYSTEMS. SEE SELLER'S CONTROL PANEL SCHEMATICS 

5 FUTURE LINE NUMBERS ARE REPRESENTED BY " IL~ I "  
TO BE SUPPLIED AT FINAL DESIGN STAGE 

6 THIS ALARM IS DISABLED WHEN T M  DIESEL IS NOT RUNNING 

LEGEIID 

- - -  DENOTES PIPING SPEC CHANGE 

FIGURE 9.5-7 STANDBY DIESEL GENERATOR JACKET COOLING WATER SYSTEM 
ABWR DCDITier 2 REV. o 11-55.? 



NOTES 

1 EOUIPMENT WITHIN DIESEL ENGINE OUTLINE FURNISHED 
ON ENGINE BY SELLER AND MAY VARY DEPENDING ON 
UNIOUE DESIGN 

2 * OESIGNATED EOUIPMENT FURNISHED BY DIESEL 
GENERATOR SELLER CLASSIFICAIION IS SAFETY 
CLASS 3. OUALlTT GROUP C 

3 FUTURE LINE NUMBERS ARE REPRESENTED BY " IL~I"  
TO 8E SUPPLIED AT FINAL DESIGN STAGE 

4 AIR DRYLRS SHALL BE EOUIPPED WITH PRE AND AFTER 
FILTERS TO REMOVE OIL. WASTE. DUST AN0 ANY PIPE 
SCALE FROM THE AIR STREAM 

LEGEND 

a STARTING AIR COMPRESSOR IS MOTOR DRIVEN 

@ FLEXiBLE CONNECTION 

@ RELIEF VALVE 

@ SERVICE VALVE 

@ CHECK VALVE 
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@ PRESSURE SWITCH (AIR COMPRESSOR CONTROL! 

@ MANUAL AIR ADMISSION VALVE 

--- DENOTES PIPING SPEC CHANGE 

MPL NO R43-1050  

- - 

FIGURE 9.5-8 STANDBY DIESEL GENERATOR STARTING AIR SYSTEM 
ABWR DCDITier 2 Rev 0 ZI-553 
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DRAIN 

A _I 

NOTES: - 

2. ALL EOUIPMENT. PIPING AND INSTRUMENTS 
WITHIN AUXILIARY MODULE OUTLINE 15 ASME 
SECTION 111 CLASS 3. 

3. FOR SPEClflCS OF DIESEL GENERATOR CONTROL 
SYSTEMS. SEE SELLER'S CONTROL PANEL SCHEMATICS 

4.  FILTER AND STRAINER VENTS ARE TO BE CONNECTED 
INDlVlDUALLl TO L O  SUMP TANK TOP WITHOUT VALVES 

5. ENGINE STRAINERS ARE TO BE CONNECTED INDIVIDUALLY 
WITHOUT VALVES TO ENGINE GEAR CASE 

6 FUTURE LINE NUMBERS ARE REPRESENTED BY " IL~I "  
TO BE SUPPLIED AT FINAL DESIGN STAGE 

7. THIS ALARM IS DISABLED WHEN THE DIESEL IS 
NOT RUNNING 

LEGEND 

--- DENOTES PIPING SPEC CHANGE 

MPL NO R43-1060 

I I 
FIGURE 9.5-9 STANDBY DIESEL GENERATOR LUBRICATING OIL SYSTEM 

ABWR DCDITier 2 REV. o 21-554 
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RIP MAINTENANCE AREA 

FMCRD MINTENANCE AREA 
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cuw PHASE 
SCPAIATGU 

RH)/FPC D I S  PI1 AND REACTOR WELL DRAIN 

DCCANIATE CD DCUWfRAl12CR BACKWISH 

M I A I C R 1 f f i  FACLITY 
W W  DCUmcRALIZCR B lCNWASH 
LCW M Y H R A L t Z L R  BACIWASW 

RADlOACTIVE 
WAS l C  DRAW 
SYSICU IRDI 

LCW CONDVETIVITY 

WLSTC SYSICU 
ILCWI 

M U  
LK)UID C O N W C l l V l l Y  

pm;" 
:;;;c S"S*CU 

L A W R Y .  
W T  M W C R  
k STORY DRAH 

SYSICY IWSDkSDI 

SPCNI 
RCSlN 
S ~ S f C Y  fSRf 

SOLID WASTC 

S l S T E u  

COHCENTRAICD 
W~SIE srslcu 
ICOHWI 

Srn IOIFTAI IM*  
SYSTCY 
lSOLl 

YtSCCLLANCOUS 
SOL30 1AS1C 

S Y S l t U  IUSWl 

D l *  LCW W Y P  

R1B LC* S W S  

T/B LC* S V W S  

RW/B LCW S W P  

C S I  IFOR RCUSCI 

CANAL l fDR RCLCASEI 

IRECYCLCI 

-- COLLCCIOR 
HCW CONCCNIRATORS 

C V I P O R I I O R  

4 CO*CCNTRAICD 
WASIC I A N I S  L BACKWASH 1 0  

LCW COLLECTOR 
TANK 

01. "CW SUMP 

RXB HCW S W P S  

I,B "CW S W P S  

S/B "CW S W P  

R W l B  HCW S U W  

LCCEHD 

RO - r l lDK) IC I IYE WIS IC  DRI lH  
LCW - LOW COWDUCTtVlll WAS11 

"CW - HlC" COHDUCIlYlr" W l S l I  

Ow - D C I I R I Y I  W1\S1C 

SR - SPENl RCSIH 

CONW - CONCCWIRAICO *&SIC 

SOL - SMOIFICAT4OH 

YUW - YAXCW l A l C R  

!A - MSIRUUC*I 1 1 1  

511 - SCRVICC AlR 

IICW - RCACIOR aulLol*c COOLING w l i i c ~  

MS - HChl lHG STCAY 

H2 - GASLOUS HIIRDGCN 

LPG - LlOVlO PC IROLEUY GAS 

US* - UISCLLLANCOUS SOLO WA5TC 

C U W  - R L I C I O R  W*lCR CLCANUP 

CF - COHOCNSAIC F l L l f R  

"SO - HOT SHOWER DRAB" 

SD - SHOWER DRAIH 

CD - CO~CNSAI I  DCY~NCRILIZER 

SIN 1 A M  

SHOWER F A C L I I T  

IREClCLE1 

LCW COLLECTOR TAW 

CUW RCCCIYIHG BACKWASH l l U I  
CUW PHASE 

IRECYCLE1 
SEPIRAIORS 

CF BACXWLSH 
RCCElVlNC I*"X 

CUW 1/D SPENl RCSINS 

FPC F I D  SPCNI  RESINS 

.CW COLLCCIOR TANK 
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I I I 
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I I 

FIGURE 11.2-1 RADWASTE SYSTEM 
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NOTES. 

CHARCOAL ADSORBER VAULT 

1 USE COMPRESSED AIR FOR PRE-STARTUP. SYSTEM PURGING. AND MINIMUM 
AIR MAKEUP SUPPLY A117 TO BE OIL FREE . DERIVED FROM A NON-OIL 
LUBRICATED COMPRESSCR 

2. GUARD BED BYPASSED ONLY IF IT GETS WET OR CATCHES FIRE 

3. FOR M-CYCLE FORWARO PUMPED PLANT. CONOENSATE SHUTOFF PRESSURE. 
1.22 MPo. DESIGN PRESSURE: 2.41 MPo. CONOENSATE FLOW RATE 
TO OFFCAS CONDENSERS SHALL BE ADEOUATE TO ALLOW B o r n  RECOMBINER 
TRAINS TO OPERATE AT THE SAME TIME. 

4. USE NUCLEAR STEAM FOR NORMAL OPERATION AND STARTUP. SIZE 
PREHEATER AND OFFGAS CONDENSER SECTIONS OF RECOMBINER 
FOR 115% OF STEAM FLOW 

5 REFER TO MPL t ~ 6 2 - 4 1 0 0  FOR N-16 AND 0-19 ACTIVITY 
AT THE REACTOR N0ZZI.E 

EVENLYDISTRIBVTED WITHIN H E  NINE VESSESL TO PROVIDE A TOTAL 
EFFECTIVE. (LOCATED BETWEEN THE TOP AND BOTTOM DISCHARGE 
DEVICES). CHARGE OF 102 1 MT 

7. EJECTOR TO BE PROVIDED TO PERFORM AGAINST 0.046 MPo BACK 
PRESSURE AT CITED STARTUP AIR RATE TO ASSURE PROCESS 
FLEXIBILITY SUB-SYSTEM DIFFERENTIAL PRESSURE TO BE MAINTAINED 
AS SHOWN IN TABLES. LINE SIZES ARE PRELININARY AND MAY NEED TO 
BE ADJUSTED 

8 .  STEAM JET AIR EJECTOR IEOUIPMENT TO THE EXIT OF THE FINAL 
STAGE). TO BE FURNISHCD BY OTHERS. 

9 PROCESS STREAMS @AND@ ARE PHYSICALLY LOCATED IN THE SAME 
PROCESS PIPE 

SWPCLUCNTAL DOCWENlS UHHR T N  FOLLOWING IDENTITES 
ARE 1 0  BC USCD lN C O N W f l O N  WITH THIS WCUYCNT 

1 0  VENT RLf LRENCE 
DESIGNAIW) 

fL1CR I OTF GAS SYSTEU pa0 ------------------ ~ 6 2 - ~ 1 1 0  

1 RAMOLYIIC C I S  CLNERAllON -------------- AK2-(430 

J RAO(A1lON SOWCES .................... A62-r l00  

DESIGN BAYS.  

@ 
CHARCOAL 
BE0 FEED 

6 2  4 7  

0 0 0 5  

0 0 4  

0 0 2  

6 2  5 3  

2 55E+04 

102 8 7  

I 8  3 

0 104 

5 2 0  5 7  

3 7 CBpl. CC 1971 SOURCE 1CRU DOC GAS Y l X I W E  AFTER 30 UNUTLS DECAY :: :2l~,"=":%A~,"~Z",:I'o"~PnERE FLow A i  wRw O P c n A s m  
1 2 4  K ml,h A 1  STAWARD AIUDSPl€RE AIR FLOW OLRING START-UP OPERAllON 
I S ~ A N D A R D  CUBIC W l t R  A 1  I36.C AND OH11 UPa A1 

MPL NO: N62-lo20 

(3 
'ISCH 

S:",\!R~~O~][E 

6 2  4 7  

16 4 2  

131 3 6  

3 2 3  6 

5 3 3  8 5  

4 44E+04 

107 0 8  

5 4  4 

0 0 2 7  

5 2 0  5 7  

-A L 
OPERATION 

100% POWER 

X = NO CALCULATIONS PERFORMED 

FIGURE 11.3-1 OFFGAS SYSTEM PFD (Sheet 1 o f  2 )  

@ 
STEAM 

6 2  4 7  

16 4 2  

131 3 6  

3711 21 

3921 4 6  

4 44E+O4 

107 0 8  

132 2 

0 113 

5 2 0 5 7  

ABWR DCDITier 2 Rev. o '1-584.2 

@ 
RECOMBINER 
DISCHARGE 

6 2  4 7  

0 0 0 5  

0 0 4  

3 8 5 9  0 

3 9 2 1  4 6  

4 07E+O4 

106 9 3  

4 4 3  5 

0 110 

5 2 0  5 7  

@ 
PREHEATER 
DISCHARGE 

6 2  4 7  

16 4 2  

131 3 6  

3711 21 

3 9 2 1  4 6  

4 44E+04 

107 0 4  

176 7 

0 112 

5 2 0  5 7  

STREAM NUMBER 

STREAM DESCRIPTION 

~ ~ ~ ~ D ~ A ~ ~ ~  
kg/h 

RADIOACTIVITY 
MBq/s  

6) 
CONDENSER 
DISCHARGE 

6 2  4 7  

0 0 0 5  

0 0 4  

14 7 7  

7 7  2 8  

2 7 8 E t 0 4  

103 8 5  

6 7  8 IMoxl 

0 104 

5 2 0  5 7  

AIR 

HYDROGEN IRAOIOLYTIC ONLY1 

OXYGEN IRAOIOLYTIC ONLY1 

WATER 

TOTAL - 
RARE GASES. KRYPTON & XENON 

NITROGEN-13 (NOTE 51 

8 
CONDENSER 

CONDENSATE 

0 

0 

0 

3 9 5 8  1 

3 9 5 8  1 

X 

X 

4 2  2 IMoxl 

0 104 

0 

TEMPERATURE. DEGREES C 

PRESSURE INOTE 71 UP0 A 

1 AIR 



PERATION 

AIR 0. 62.48 62.48 

HYDROGEN IRADIOLYTIC ONLY1 0. 0.005 0.005 

FLOW RATE OXYGEN IRADIOLYTIC ONLY) 0. 0.04 0.04 
k g / h  

WATER 13.98 0 .80 0.80 

TOTAL - 13.98 63.3 63.3 

RARE GASES. KRYPTON & XENON X. 3.52 3.52 
RADIOACTIVITY, , 

MBq/S NITROGEN-13 (NOTE 5 )  X. 0 00 0.00 

TEMPERATURE. DEGREES C I 1 8 3  1 3 7 8  3 7  8 

PRESSURE. (NOTE 7) MPo A 1 0.104 1 0.102 0.102 
I 

AIR 0 .  519.89 519.89 

HYDROGEN IRADIOLYTIC ONLY1 0. 0.036 0.036 

RATE. OXYGEN IRADIOLYTIC ONLY) 0. 0.290 0.290 
k g / h  

WATER 42.62 k 3 4  

TOTAL - 42.62 

TEMPERATURE. DEGREES C. I 31.7 1 4 5  3 45.3 

PRESSURE. (NOTE 7) MPo A 0.134 0.101 0.103 

X = NO CALCULATIONS PERFORMED 

[ PIPE LENGTH SUMMARY (1) 

LINE EOUIVALENT 
NO. BETWEEN PIPE LENGHT 

EXlT OF SJAE AND ENTRANCE TO PRE-HEATER SECTION 1 71 I 
L - 2  1 EXIT OF CONDENSER AND ENTRANCE TO COOLER CONDENSER I 1.5 

L-3  EXlT OF COOLER CONDENSER AND LINE TO CHARCOAL VAULT 71 

L-4 COMMON LINE TEE AND ENTRANCE TO CHARCOAL VAULT 7 1 

L-5  ENTRANCE TO CHARCOAL VAULT AND ENTRANCE TO CHARCOAL VESSELS 15 

L - 6  EXIT OF CHARCOAL VESSELS AND EXIT FROM CHARCOAL VAULT 15 

L - 7  EXIT OF CHARCOAL VAULT AND ENTRANCE TO FILTER 71 

L-8  EXIT OF FILTER TO VENT 91 

(1) - EOUIVALENT LENGTHS ARE FOR PIPE. FITTINGS. AN0 VALVES. BETWEEN POINTS NOTED 

PRESURE. (NOTE 7) W o  A 0.790 I 0 173 1 1.83 0.965 0.173 0 414 

I I 
FIGURE 11.3-1 OFFGAS SYSTEM PFD (Sheet 2 of 2) 

ABWR DCDITier 2 Rev. 0 21-584.3 
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FIGURE 11.3-2 OFFGAS SYSTEM PLlD (Sheet 2 o f  3) 
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RACK LIST 

(6) RACK NAME 

HZ2 PO06 12 

HZ2 POO6A < 3  B 94 

ti22 PO07 i 5  
6 

HZ? PO08 77 
HZ2 POOP 18 

CORE FLOW (?A) INSTRUMENT RACK 
CORE FLOW (lB) INSTRUMENT RACK 
CORE FLOW ( 1 1 4  lNSTRUMENT RACK 
CORE FLOW 1% $8)  INSTRUMENT RACK 
RHR SYSTEM (A) INSTRUMENT RACK 
RHRSYSTEM (8) iNSTRUMENT RACK 
RHR SYSTEM (C) INSTRUMENT RACK 
HUGH PRESSURE CORE FUDNKSYSTEM (8) INSTRUMENT RACK 
HIGH PRESSURE CORE IL[ONR SYSTEM IC) INSTRUMENT RACK 
REACTOR CORE lSOLATlW COOLING SYSTEM INSTRUMENT RACK 
REACTOR CORE ISOUTION COOLING SYSTEM TURBINE 
INSTRUMENT RACK 
CONTROL ROO ORlVE HYDRAULIC SYSTEM INSTRUMENT RACK 
CRO PUMP (I) INSTRUMENT RACK 
CRD PUMP (8) INSTRUMENT RACK 
REACTOR WATER CLEAN UP SYSTEM INSTRUMENT R1CK 
.In., ,=cn ..-, ---- 
SUPPRESSION P W L  DISCHARGE SYSTEM SAMPLiNG RACK 
RHR HEAT EXCHANGER OUTLET SAMPLING RACK 

HCU MAINTENANCE EOUIPMENT 

A ACCUMULATOR lNSTALLATiON REMOVAL TRANSPORTATION OOLLI 
B ACCUMULATOR DISASSEMBLY ASSEMBLY DOLLY 
C ACCUMUUTOR WORKING BENCH 
O SCRAM VALVE SCRAM PILOT VALVE WORKING BENCH 

~ , C ~ ~ ~ , ~ p T  VALVE TEST F A C N Y  

IREMARKSI 
EOUIPMENT 

RHR PUMP IA I  CUW NON RE HX 

RHR PUMP IBi CUW PUMP 
RHO PUMP IC i  CUW BACK WASH TRANSFER PUMP 

RHR HX IA I  CUW BACK WASH TANK 

RHR H X  181 CRD PUMP 
RHR H X  ICI SUCTION FILTER 
HPCF PUMP IBI RClC PUMP 
HPCF PUMP ICI RCiC TURBINE 

, 
G GENERAL PURPOSE WORKING BENCH 
H TOOLBOX 

FULL POWCH/SHUTDOWN 
RADIATION I FVi  I IN I/ iSv/hi 

A 1 6  

FIRE PROTECTION SYMBOLS 

: I . : & ? ~ : T  FLOOR NUMBER STARTING 15 BOTTOM WITH 

I = ELCVATION I > 0200 
b SECOND DIGIT FROM LEFT IS 

THE ELGCTRICAL DIVISION 
NUMBER 

-ROOM NUMBER 

5 HOSE RACK 

PORTABLE EXTINGUISHER 

6 STANOPIPE 

3 HOUR RnTEO FIRE BARRIER IWALLI 

RATE0 F lR i  BARRIER IFLOORI 

& 3 HOUR FlRE RATEO DOOR - SECONDARY CONTAINMENT BOUNDARICS 
I 3  HOUR RATEO FIRE BARRIER1 

HSMhRU ' - r v  ~ " 1 . 1  

EACH SYMBOL MARKS MEAN AS FOLLOWS 

Is1 GRVrlNG 
lb l  III CHCCKER PLATE 
lc l  H%%BH COtrCRETE BLOCK 

Id )  @ THIS SHOWS INSTRUMENTATION RACK NUMBER 
THAT CORRESPONDS TO RACK LIST 

iei FRCNT OF PANEL A N 0  RACK 

FRONT 

Ill PULL SPACE FOR MAINTENANCE 
Igi --o+- WANORAIL 
Ihl  7 MONORAIL 
1-1 EV ELEVATOR 
lii PS PIPI SPACF 
ib l  I l l  0 5  TS CAHLE HVbC DUCT TRAY SPACE SPACE 

Imi NL NORMAL LOCK OOOR 
In1 E Z G Z l  STEEL SHIELDING DOOR 

l e i  PP PHVSICAI PROTFTTION 

'''0 S L I D I N G  FIRE DO3R 

F l q ~ ~ ~ e  17 'I 1 Q E A f  T r l i '  rill11 DiNG RADIAIION ZONE ~ A P  FOR FULL POWER AND SHUTDOWN OPERATION AT ELEVATION - 8 2 0 0  mm 

ABWR DCDITier 2 
? I  $95 

Rev 0 

Figure Redacted by NRC Staff 
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Security Related Information 



(REMARKS3 
EOUIPMENT 

CUW REGEN MX 

CUW FOVALVE R W M  

RIP MAINTENANCE AREA 

FMCRD MINTENANCE AREA 

CRD CONTROL R W M  

RACK LIST 

@ 62ACCXNAME 

FULL POWER/SHUTDOWN 
RADIATION LEVEL IN ( p S v / h )  

A 1 6  
R < 10 
C 50 
0 < 2 5 0  
E < 1000 
F r 1000 

EOUUIMENT AREA 
ii 

i MOTOR ASSEMBLY 
DISASSEMBLYAREA 

2 MOTOR DISASSEMBLE0 
PARTS AREA 

3 SPARE STORAGERACK PARTS TOOL 

1 MOTOR LAYDOWN AREA 
5 MOTOR CARRYING DOLLY 

AREA 
6 DECONTAMINATION 

ELECTRICAL TEST TANK 
7 WORK BENCM 
8 MOVABLE TOOL TABLE 
9 SPAREMOTORSTORAGE 

&RE* 
10 OVERHEAD CRANE H W K  

REACH LiMiT ' i CHANGING SPACE 
12 PUMP WASH TANK 

13 STRETCH TUBE NUT 
HANDLING TOOL STORAGE 
AREA 

14 SECONDSEALHANOLING 
TOOL STORAGE AREA 

15 BOTTOM CLOSE FLANGE 
STORAGEAREA 

16 MAIN STORAGE FLANGE AREA STAND TOOL 

1 7  AUX COVER HANDLING 
I W L  STORAGE AREA 

18 MOTOR CONTAINER 
TEMPORARY PLACE 

19 HANDLlNG TWLCONTROL 
BOX STORAGE AREA 

20 HANDLING T W L  IIVDRAULIC 
UNlT STORAGE AREA 

21 COUPLING STAND WANDLING 
TOOL STORAGE AREA 

22 CRD STORAGE TANK 

23 ULTRASONIC CLEANING 
TANK 

24 ULTRASONIC TRANSDUCER 
25  CRD DISASSEMBLY 

CLEANlNG TANK 
2 1  CRD WORK TABLE 
27 BALL NUT OECENT 

TEST TABLE 
28 SPOOL PIECE WORK TABLE 
29 S P W L  PIECE STORAGE TANK 
30 SEALHOUSING TEST FACILITY 
31 PARTS TEMPORARY PLACE 
32 33 TOOL STORAGE RACK RACK 

34 MOVABLE PARTS TABLE 
35  36  MOTOR MOTOR UNIT TEST WORK FACILITY TABLE 

37 BRAKE SYNCHRO TEST 
FACILITY 

38 MOTOR STORAGE RACK 

39 OYERHEADCRANE 
REACH LlMiT 

40 MONORAIL 
rli RIP TEMPORARY PLACE 
a? MOTOR BRACKET 

TEMPORARY PLACE 
43 CRDCARTSTORAGEAREI) 
an MOTOR UNIT SPOOL PIECE 

DOLLY STORAGE AREA 
15 ARACHMENT STORAGE 

AREA 
46 CRO STORAGE AREA 
47 SPOOL PIECE STORAGE ARE* 
48 MOTOR SPARE PARTS AREA 
49 CRO REPLACEMENT FACIL17Y 

CONTROL PANEL 
50 CRD REPLACEMENT FACILITY 

ORiVE PANEL 
~i CRO REPLACEMENT FACIII-Y 

PRINTER 

I 
.S" , I I I ". . . 11 10 9 8 7 0 5 I 4 3 1 

Ftg,,rr 1) 3 2 R t  A L  1 Hil ' l  i ) l lJ l ,  i ? A l ) l A l l ~ N  7(1t.1[ h4bP 1 O H  FULL POht  H AND SHUIDOWN OPERATIONAT ELEVATION -1700 mm 

ABWR DCDITier 2 Rev 0 71 5H6 
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IREMARKSI 
EOUIPMENT 

EMERGENCY ELECTRIC ROOM (A1 
EMERGENCY ELECTRIC ROOM I81 
EMERGENCY ELECTRIC ROOM lC1 
RSS PANEL A L 5 
RIP PANEL 

Li~.51.4800 i B I F _ ) !  
RACK LIST 

f ~ ~ l ~ 8 5 0 0 /  
@ RACK LIST 

FULL POWER/StiUTDOWN 
RADIATION LEVEL IN i )~Sv/h l  

A < 6  

Figure 12.3 3 R t  A C l Q R  UlJll DING RADIATION ZONF MAP' I OR FULL POWER AND SHUTDOWN OPERATION AT ELEVATION 4 8 0 0 / 8 5 0 0  rnm 

ABWR DCDITier 2 Rev 0 71 587 
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CIASS 
INSTRI 
DIV I Y  

(REMARKS) 
E Q U I P M E N T  

P R E  COAT P U M P  
F U E L  I U N D L I N G  MACIllNE T E S T  P I T  
DIESEL GENERATOR ROOMS 4 1 2 ,  4 2 3 .  AND 4 3 2  I U V B  A 
S U N K E N  FLOOR A T  1 2 , O O O m r n  m T H  A GRATING FLOOR A T  1 2 . 3 0 0 m r n .  

INSTRUMENT RACK LIST 
@ NAME 

H 2 2 - P O 3 1  I. P O S T  ACCIDENT SAMPLE TRANSFER RACK 
H 2 2 - P O 3 2  2. P O S T  ACCIDENT SAMPLE RECOVERY RACK 
1122-PO33 3. P O S T  ACCIDENT SAMPLING LOCAL OPERATING PANEL 
H 2 2 - P O 3 5  5. STANDBY GAS TREATMENT SYSTEM RADIATION MONITOR GAS SAMPLER RACK (A) 
H Z Z - P O 3 6  (I. STANDBY GAS TREATMENT SYSTEM RADIATION MONITOR GAS SAMPLER RACK ( 8 )  
H 2 2 - P O 3 7  7. STANDBY GAS TREATMENT SYSTEM RADIATION MONITOR PARTICULATE IODINE SAMPLE RACK 
H 2 2 - P O 3 8  (I. STANDBY GAS TREATMENT SYSTEM RADIATION MONITOR PARTICULATE IODINE SAMPLE RACK 
1122-PO39 9. CONTAINMENT VESSEL PRESSURE. UlU( T E S T  RACK 
H 2 2 - P O 4 0  1 0 .  REACTOR C O N T N N M E N T  V E S S E L  DEW P O I N T  RECORDER RACK 

FlJLL POWER/SHUTOOWN 7 

RADIATION LEVEL IN (,uSv/h) 
A s 6 
B < 10 
C < 50 
0 < 250 A 
E < 1000 
F 2 1000 

U 7 1 - 2 0 3 0  

FIGURE 12.3-5 REACTOR BUILDING RADIATION ZONE MAP FOR FULL POWER AND SHUTDOWN OPERATION AT ELEVATION 12300 rnrn 9606b-1 AEWR DCD/Tler  2 
Rev 3 21-588 
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IREMARKSI 
EQUIPMENT 

FPC n x  
FPC W M P  
FUEL HANDLING MACHINE TEST PI1 
SPENT FUEL STORAGE POOL 
CASK PIT 
OIGIAI CONTROL PANEL 
D lGl0 l  CONTROL PANEL 
OiGlCi CONTROL PANEL 
OGlAliZ SUPPLY FAN 
DGIBIIZ SUPPLY FAN 
DGICIIZ SUPPLY FAN 

INSTRUMENT RACK LIST 

RACK NAME 
H22 PO42 @ FUEL POOL COOLING CLEANUP SYSTEM INSTRUMENT RACK 
H22 PO41 2 MSIV LEAK TEST INSTRUMENT RACK 

FOAM FIRE EXTINGUISHER LIST 

NO RACK NAME 
A FOAM LIOUID TANK 
B FOAM INJECTION EOUIPMENT 

FULL POWER/SHUTOOWN 
RADIATION LEVEL IN lpSv /h )  

A 5 6  

I I 1.' 5 f 1'1 A (  1:'l; fj i l l l  DING RADIATION ZOtit &(As' i Ol? FULL POWER AND SHUTDOWN OPERATION A 1  kLEVATlON 18100 mrn 

ABWR DCDfTier 2 
21 5 8 9  

Rev 0 

Figure Redacted by NRC Staff 
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T.M.S.L. 23500  (3F) 

RACK NMlE 

C41 H22-PO43 1. RACK STANOBY GAS TREATMENT SYSTEM INSTRUMENT 

D23 H22-PWA 2. CONTAINMENTVESSEL ATMOSPHERE MONITOR 
CAUBRATK)N QAS CYUNDER RACK A 

5 11 I 10 

023 H22-PO448 3. COKFNNMENT VESSEL ATUOSPHERE MONITOR 
CAUBRATlON 0M)cYUNDER RACK B 

023 822-POSB 4. CONTAINMENT VESSEL ATYOSPHERE 
MONITOR ChWBRAnON RbCX (B) 

0 7 I 8 

IS1 ROOM AND AUXILIARY FAClUnES 

I 

Q 

- 

F 

- 

E 

7 

D - 
- 

C 

- 

B 

- 

A 

NO. O W  FACIUTY NAME 
A 8 CONTROL DATA COULCnON EQUIPMENT 
B 1 STABILIZED WWER S U P W  SYSTEM 
C 3 DESK 

I 4 I 3 I 2 I 

U71-2030 

9608b-1 FIGURE 12.3-7 REACTOR BUILDING RADIATION ZONE MAP FOR FULL POWER AND SHUTDOWN OPERATION AT ELEVATION 2 3 5 0 0  mm 
ABWR DCO/Tlsr 2 Rev 3 21-590 - 

STORAGE 
UUBRATION TEST PIECE FOR MIS NO= CORNER 
CALIBRATION TEST PIECE FOR NOZZLE CORNER 
CAUBRATION TEST PIECE FOR NOULE CORNER 
CALIBRATION TEST PIECE FOR NOUUE CORNER 
R W  SHELL ADJUST TEST FAClUTY 
RW B O ~ M  PLATE ARIUST TEST m a w  
RPV NO- WST TEST m a w  
PIPING ADJUST TEST F A C W  
IS1 OEWE STORAGE 
. - - - . - - - - - - - 

a i RPV WUBRA~ON =ST PIECE STDRAGE 
R 2 RW CONSUWI MATWALS AND cALmnm TEST ~ E C E  STDRIGE 
S 2 PIPING CAUBRATION TEST PIECE STORAGE 

IREMARKSI 
EOUIPMENT 

D/S POOL 
CASK PIT  
SPENT FUEL STORAGE POOL 
IS1 INSPECTION ROOM 
SLC PUMP (A) 
SLC PUMP (B) 
SLC TANK 
SLC T E m  TANK 
DG (A) DAY TANK 
DG (B) DAY TANK 
OG (C) DAY TANK 
ELECTRICAL EQUIPMENT 

FULL POWER/SHUTDOWN 
RADIATION LEVEL N (&Sv/h) 

A s 6  

Figure Redacted by NRC Staff 
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RACK LIST 
RACK NAME 

023 U22.PO53A 1. CONTAINMENT VESSEL ATWPHERE 
MONITOR RACK (A)' 

023 H22-PO54A 2. CONTAINMENT VESSEL ATMOSPHERE 
MONITOR CALIBRATION RACK (Al 

0s POOL 
W K  PK 
SPENT FUEL STORAGE POOL 
CASK WASHWW PIT 

FMCRD PAMEL ROOM 
NEW FUEL SORAGE PK 
NEVJFUEL WSPECTIW PIT 

FULL POWERJSHUTDOWN 
RADIATION LEVEL IN oJSv/hl 

A s 6 

4 3 2 I 11 I 10 I 0 0 7 8 I 5 
I 

0 

- 

F 

-. 

E 

- 

D 
+ 

- 

C 

- 

B 

- 

A 

I - 

[ T  M S L.27200 (3 5F17 

U71-2030 

J 

9609b-I FIGURE 12.3-8 REACTOR BUILDING RADIATION ZONE MAP FOR FULL POWER AND SHUTDOWN OPERATION AT ELEVATION 2 7 2 0 0  rnm 
ABWR DCD/Tler 2 Rev 3 21-59/ 
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lREMAAKS) 
EQUIPMENT 

DIS POOL 

SPCNT FUEL STORAGE POOL 

I lqurr 17 J Y IIF ACI OR I3IIII OING RADIATION 7ONf MAIJ POR FULL POWER AND StiLIIDOWN OPERATION A l  ELEVAIION 317001 

ABWR DCDITier 2 Rev o 
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FULL POWER/SHUTDOWN 
RADIATION LEVEL IN ( p S v / h I  

A < 6  

A-A SECTION 

I 
I I I I I 

11 1 10 0 8 I E 4 5 4 3 2 
1 1 

F ~ g u r e  12 3-10 R F A C ?  OF> I1:JI! I)lNI; RADIAlIUN ZiiNt YA:' FOR FULL POWER AND SHUTDOWN OPERATION, SECTION A-A 

ABWR DCDITier 2 Rev o 71 59J 
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RIP - REACTOR INTERNAL PUMP 
RFC . RECIRCUUTIMI FLOW CONTROL 
AS0 - AOJUSTABCESPEEODRIVE 

FULL POWER/SHUTDOWN 
RADIATION LEVEL IN (&Sv/h) 

A 1 6  
€3 10 
C < 50 
D < 250 
E 1000 
F r 1000 

2 

8-0 SECTION 

3 4 5 

0 

- 

F 

- 

E 

- 

D - 

c 

- 

B 

- 

A 

0 

- 

F 

- 

E 

- 

D - 
- 

C 

- 

B 

- 

A 

7 

Flgure 12 3-11 !<! A C I  : ) I <  ! h J i L  IIINC RADIATION IO'll Ma, '  FOR FULL POWER AND StiUTDOWN OPERATION, SECTION 8-8 

ABWR DCDITier 2 J1 594 
Rev 0 

I I I " ..a o I I I 4 3 * .. . ' 11 1 10 I D I 7 6 4 

a 9 12 10 
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RHR PUMP (A1 
RHR PUMP 181 
AHA PUMP ICI 
RHR HK IA l  
RHR HK 161 
RHR HK ICI 
HPCF PUMP 161 
HPCF W M P  ICI 

(REMARKS1 
EOUIPMENT 

CUW NON RE H K  
CUW W M P  
CUW BACK WASH TRANSFER W M P  
CUW BACK WASH TANK 
CRD W M P  
SUCTlON FILTER 
RClC PUMP 
RClC TURBINE 

RACK LIST 

RACK NAME 

CORE FLOW (%A) INSTRUMENT RACK 
CORE FLOW (18) INSTRUMENT RACK 
CORE FLOW (I*&) INSTRUMENT RACK 
CORE FLOW (178) INSTRUMENTRACK 
RHR SYSTEMIA) INSTRUMENT M C K  
RHR SYSTEMIB) INSTRUMENT RACK 
RHR SYSTEM (C) INSTRUMENT RACK 
HIGH PRESSURE CWEPlOOBa SYSTEM (8) INSTRUMENT RACK 
HIGH PRESSURE CWEFlWOfR SYSTEM (C) INSTRUMENTRACK 
REACTOR CORE ISCUTION CMLING SYSTEM INSTRUMENT RACK 
REACTOR CORE ISOUTIDN CMLING SYSTEM TUR8lNE 
INSTRUMENT RACK 
CONTROL CRO PUMP ROD (A) INSTRUMENT DRIVE HYDRAULIC RACK SYSTEM INSTRUMENT RACK 

CRO PUMP (8) INSTRUMENT RACK 
REACTOR WATER CLEAN UP SYSTEM INSTRUMENT RACK 
NOT USED 
SUPPRESSION W O L  DISCHARGE SYSTEM SAMPLING RACK 
RHR HEAT EXCHANGER OUTLET SAMPLING RACK 

HCU MAINTENANCE EWIPMENT 

ACCUMULATOR INSTALLAT1ON REMOVAL TRhNSPORTATION M L L Y  
ACCUMULATOR DISASSEMBLY ASSEMBLY DOLLY 
ACCUMULATOR WORKING BENCH 
SCRAM SCRAM VALVE PILOT VALVE SCRAM TEST PILOT FACILITY VALVE WORKING BENCH 

PUMP UNIT 
GENERAL PURPOSE WORKING BENCW 

H T W L B O X  

ZONE DOSE R A T E  IGy/hl 
I 0.005 

11 < 0.05 
Ill < 0.5 

I V  < 5 
V < 50 
V I  1 50 

FIRE PROTECTION SYMBOLS 

~ Y : E % ~ , * A % ~ % T  FLOOR 1 = ELEVATION NUMBER 1-1 STARTING IS 8 2 0 0  BOTTOM WITH 

b SECONO DIGIT FROM LEFT IS  
THE ELECTRICAL DIVISION 
NUMBER 

-ROOM NUMBER 

HOSE RACK 

PORTABLE EKTINGUISHER 

0 STANDPIPE 

3 HOUR RATED FlRE BARRIER IWALLI 

RATEO FIRE BARRIER IFLOOR1 

If). 3 HOUR FIRE RATEO DOOR 

am SECONOASY CONTnlNMENT BOUNOARILS 
( 3  HOUR RATED FlRE BARRIER) 

REMARK (COMMON) 

I EACH SYMBOL MARXS MEAN AS FOLLOWS 

,a1 GRATING 
lb l  CHECKER PLATE 
1c1 CONCRETE BLOCK 
l d l  @ THIS SHOWS INSTRUMENTATION RACK NUMBER 

THAT CORRESPONOS TO RACK LIST 

(a] FRONT OF PANEL A N 0  RACK 

FRONT 

Ill 2 i i 3 PULL SPACE FOR MAINTENANCE 
1111 ---C HANDRAIL 
Ihl - MONORAIL 
10 EY ELEVATOR 
181 PS PIPE SPACE 
lk l  DS HYAC DUCT SPACE 
$11 TS CABLE TRAY SPACE 

$mi NL NORMAL LOCK OOOR 
lo1 EzZZ4 STEEL SHIELDING OOOR 

IPI PP PHYSICAL PROTECTION 

('1 0 SLiDING FIRE DMI: 

I tgure 12 3-12 i ? i  41. iih I~uII.DIFIC R A D l A T l O t 4  : ' ! ~ i  VAI' POST LOCA AT ELEVATION -8200 mm 

ABWR DCDITier 2 
91 595 

Rev. 0 
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IREMARXSi 
EOUIPMENT 

CUW REGEN HX 

CUW Fm VALVE R W M  

RIP MAINTENANCE AREA 

F K R D  MIlNTENINCE IREA 

CRD CONTROL R W M  

RACK LIST 

@ RACKNAME 

REACTOR CORE ISOUTION CWLING SYSTEM 
(STEAM SYSTEM) ZNSTRUMENT RACK 
FPC FID SOLENOID OPERATED VALVE RACK 
CUW F O  SOLENOIDOPERATED VALVE RACK A 
CUW FrUSOLENOlDOPERATED VALVE RACK 8 
SCRAM SOLENUID FUSE PANEL 
SCRIM SOLENOID FUSE PANEL 
SCRAM SOLENOID FUSE PANEL 
SCRAMSOLENOID FUSE PANEL 
SCRIM SOLENOID FUSE PANEL 
SCRAM SOLENOID FUSE PANEL 
SCRIM SOLENOID FUSE PANEL 
SCRAM SOLENOIOFUSE PANEL 

ZONE DOSE RATE (Gy /h l  
I r 0.005 

11 0.05 
Ill < 0.5 
' , I  < 5 
V < 50 
Vl 2 50 

GFOIPMENT AREA 

Y M O T b R  DISASSEMBLY ASSEMBLY AREA 

2 MOTOR DISASSEMBLED 
PARTS AREA 

3 SPARE PARTS T W L  
STORAGE RACK 

I MOTOR LAYWWN AREA 
5 MOTOR CARRYING DOLLY 

AREA 
6 DECONTAMINATION 

ELECTRICAL TEST TANK 
7 WORK BENCH 
8 WVABLE TOOL TABLE 
9 SPARE MOTOR STORAGE 

AREA 
10 OVERHEADCRANE H W K  

REACH LIMIT 
1, CHANGING SPACE 
12 PUMP WASH TANK 

( 3  STRETCHTUBENUT 
HANDLING T W L  STORAGE 
AREA 

54 SECOND SEAL HANDLING 
T W L  STORAGE AREA 

15 BOTTOMCLOSE FLANGE 
STORAGE AREA 

16 MAIN FLANGE STAND TOOL 
STORAGE AREA 

t 7 AUX COVER HANDLING 
T W L  STORAGE AREA 

I8 MOTOR CONTAINER 
TEMPORARY PLACE 

i 9  WANDL~NGTWLCONTROL 
B O X  STMIAGE AREA 

20 HANOLlNGTWLHYDRAULiC 
UNlT STORAGE AREA 

21 COUPLING STAND HANDLING 
TOOL STORAGE AREA 

22 CRD STORAGE TANK 

23 ULTRASONIC CLEANING 
TANK 

211 ULTRASONIC TRANSDUCER 
25 CRDDISASSEMBLY 

CLEANING TAN* 
26 CRD WORK TABLE 
27 BALL NUT DECENT 

TESTTABLE 
28 SPOOL PIECE WORK TABLE 
29 30 S P W L  SEAL HOUSING PiECE STORAGE TEST FAClLllY TANK 

31 PARTSTEMPORARI PLACE 
32 TOOL RACK 
33 31 STORAGE MOVABLE PARTS RACK TABLE 

35 MOTORUNIT WORK TABLE 
36 MOTOR TEST FACILITY 
37 BRAKE SVNCHRO TEST 

FACILITY 
38 MOTOR STa91GE RACK 

39 OVERHEAD CRANE 
REACH LlMlT 

10 MONORAIL 
l i  RIP TEMPORARY PUCE 
42 MOTOR BRACKET 

TEMPORARY PLACE 
43 64 CRD MOTOR CART UNIT STORAGE SPOOL PIECE AREA 

DOLLYSTORAGE AREA 
15 ARACHMENT STORAGE 

AREA 
46 CRD STORAGE AREA 
1 7  SPOOL PlECE STORAGE AI1EA 
18 MOTORSPAREPARTSARfA 
49 CRD REPLACEMENT FACIL'TY 

CONTROL PANEL 
50 CRD REPLACEMENT FACIL'TY 

DRIVE PANEL 
51 CRDREPLACEMENT FACILITY 

Figure 12.3-13 QFA(:l;l'< null DING RADIATION ZONE VAP POST LOCA A T  ELEVAj lON -1700 mm 

ABWR DCDITier 2 
21 596 

Rev. 0 
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IREMARKSI 
EOUIPMENT 

EMERGENCY ELECTRIC ROOM 111 
EMERGENCY ELECTRIC ROOM 101 
EMERGENCY ELECTRIC ROOM ICI 
RSS PANEL A & 0 
RIP PANEL 

[m r 
RACK LIST RACK LIST ZONE DCSE RATE lGy/hl I 

G41 H 2 2 - W 1 7  
G L I  H22-PO18 
G41 G41 H 2 2 - W 1 8  H 2 2 - W 2 8  

G41 H 2 2 - W 2 7  
G31 H22-6'030 
G31 H 2 2 - W 2 9  
P91 "22.W20 
P91 P91 H 2 2 - W 2 2  HZ2 W 2 1  

P91 H 2 2 - W 2 3  
P91 H 2 2 - W 2 4  
P91 H 2 2 - W 2 5 A  
P91 H 2 2 - W 2 5  
PSI  H 2 2 - W 2 8  

Figure 12 3-14 i l i  r.r: ' )F'  f3111 i r, . '~nf)lh:!OtJ ( O V  volJ I3OST LOCA AT L L E V A i l O N  4800/8500 mm 

ABWR DCDITier 2 21 597 
Rev 0 
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(REMARKS) 
EQUIPMENT 

4 3 I 2 

PRE COAT P I I Y P  

I 

- -. - - - .- - - - -. 
FUEL HANDLING MACIIINE T E S T  P I T  
DIESEL GENERATOR ROOMS 4 1 2 ,  4 2 3 .  ANJJ 4 3 2  RAVE A 
SUNKEN F W O R  AT 1 2 . 0 0 0 m m  WITH A GRATING FLOOR AT 1 2 , 3 0 0 m m .  

U 7 1 - 2 0 4 0  

FIGURE 12.3-16 REACTOR BUILDING RADIATION ZONE MAP POST LOCA AT ELEVATION 12300 mm 
ABWR DCO/Tlsr 2 REV 3 21-598 

INSTRUMENT RACK LIST 
@ NAME 

I .  POST ACCIDENT SAMPLE TRANSFER RACK 
2. POST ACCIDENT SAMPLE RECOVERY RACK 
3. POST ACCIDENT SAMPLING LOCAL OPERATING PANEL 
5. STANDBY GAS TREATMENT SYSTEM RADIATION MONITOR GAS SAMPLER RACK (A) 
8. STANDBY GAS TREATMENT SYSTEM RADIATION MONITOR GAS SAMPLER RACK ( 0 )  
7 .  STANDBY GAS TREATMENT BYSTEM RADIATION MONITOR PARTICUUTE IODINE SAMPLE RACK 
8. STANDBY GAS T R E A W N T  BYSTEM RADIATION MONITOR PARTICULATE IODINE SAMPLE RACK 
8. CONTNNYENT VESSEL PRESSURE. LOCK T E S T  RACK 
10 .  REACFOR CONTAINMENT VESSEL DEW POINT RECORDER RACK 

NOTE: 
ROOMS 421, 414, AND 431 ARE ZONE II, IF RHR IS NOT ACTIVATED, 
OTHERWISE ZONE Vl. 

ZONE DOSE RATE (Gy/h) 
1 s 0.005 

11 < 0.05 
111 < 0.5 
IV , 5 
V < 50 
VI L 50 

Figure Redacted by NRC Staff 
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(REMARKS1 
EOUIPMENT 

FPC H X  
FPC FUEL PUMP HANDLING MACHINE TEST PIT 

SPENT FUEL STORAGE POOL 
CASK PIT 
D/Gl l l l  CONTROL PANEL 
DiG(B1 CONTROL PANEL 
D1GICI CONTROL PANEL 
DGIAIIZ DGlBliZ SUPPLY SUPPLY FAN FAN 

DGICIIZ SUPPLY FAN 

INSTRUMENT RACK L lS l  

RACK NAME 
H22 PO42 '7' FUEL POOL COOLING CLEANUP SYSTEM INSTRUMENT RACK 
HZ2 Pod7 2 MSIV LEAK TEST INSTRUMENT RACK 

FOAM FIRE EXTINGUISHER LIST 

NO RaCK NAME 
A FOAM LIQUID TANK 
B FOAM INJECTION EOUIPMEN1 

ZONE DOSE RATE lGy/hi 
i r 0.005 
I1 0.05 
Ill 0.5 

IV ' 5 
V 50 
VI 1 50 

Fiqure 12.3-17 !:i A i . l ! i l i  f i l l ;! IJI~JG IIADIAlli)N I(:.Nl MAP POST L O C A  AT ELEVATION 18100  rnm 

ABWR DCDITier 2 Rev. o 71 59'1 

Figure Redacted by NRC Staff 
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54000 . * 
8500 = 10500 _ 8000 . 8000 - . 

T.M.S.L. 23500 (3Fl 

~ r n M E N T R A W (  

63 RACK NAME 
C41 HZ?-POU 1. S T A M O B Y O A S ~ T b d E K T ~ ~  i # S ' r F I m  

RACK 

OW HPP014A 2. mmMENfMSSnATMOSPHEAEM0NIK)R 
CNBRATK>N OAS CYUNOER RACK A 

023 H22-PWB 3. CONTAINMENT VESSEL ATMOSPHERE UONiTOR 
ChUBRATW GAS CYUNOER RACK 8 

023 822-PO548 4. CONTAINMENT VgSSgL ATMOSPBERE 
MONITOR CAUBIUTlON RACK (B) 

ISI ROOM AND AUXlUARY FACILITIES 

NO. O W  FACIUTY &AM€ 
A B CONTROL DATA COLLECTION EQUIPMENT 
B 1 STABIUZED POWER SUPPUT SYSTEM 
C 3 DESK 
0 2 STORAGE - - - . - . - . - - 
E 1 CAUBRATlON E S T  PIECE FOR M/S NOZZLE CORNER 
F 1 CALIBRNION TEST PIECE FOR NOZZLE CORNER 
G 1 CALIBRATION TEST PIECE FOR NOZZLE CORNER 
H 1 CAUBRAnON TEST PIECE FOR NOZZLE CORNER 
A 1 R W  WELL ADJUST TEST FACILITY I( 

L 1 R W  NOZZLE ADJUST TEST FACILITY 
M 1 PIPING ADJUST TEST FACILITY 

P 3 1st DEVICE STDRAGE 
o 1 UUERITION TEST PIECE SWGE 
R 2 RPV CONSUMABLE MATERIALS AND UUBRATION TEST PIECE SIURAGE 
S 2 PIPING CAUBRATION TEST PIECE STORAGE 

IREMARKSI 
EOUIPMENT 

D/S POOL 
CASK PIT 
SPENT FUEL STORAGE POOL 
IS1 INSPECTION ROOM 
SLC PUMP (A) 
SLC PUMP (8) 
SLC TANK 
SLC TEST TANK 
DG (A) DAY TANK 
DG (B) DAY TANK 
DG (C) DAY TANK 
ELECTRICAL EOUPMENT 

ZONE DOSE RATE tGy/hl 
I a 0.005 

11 < 0.05 
111 < 0.5 

IV < 5 
V < 50 
VI r 50 

608c-I FIGURE 12.3-18 REACTOR BUILDING RADIATION ZONE MAP POST LOCA AT  ELEVATION 23500  mm 
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INSTRUhtENT RACK 

HACK NAME 

C41 HZ-PO43 1. STANDBY OW TREATMENT SYSTEM INSTRUMENT 
RACK 

CONTAINMENT VESSEL ATMOSPHEflE MONITOR 
CALIBRATION GAS CYLINDER RACK A 

D23 HZZ.PO44B 3. CONTAINMENT VESSEL ATMOSPHERE MONITOR 
CALIBRATON a4S  CYLINOER RACK B 

D23 H22-PO64B 4. CONTAINMENT VESSEL ATMOSPHERE 
MONITOR CALIBRATION RACK (B) 

IS1 ROOM AND AUXILIARY FACILITIES 

NO. OTY FACILITY NAME 
A 6 CONTROL DATA COUECTION EOUIPMENT 
B t STABILIZED POWER SUPPLY SYSTEM 

DESK 
STORAGE 
CAUBRATION TEST PIECE TOR MIS NOZZLE CORNER 
CALIBRATION TEST PIECE FOR NOZZLE CORNER 
CALIBRATION TEST PfECE FOR NOZZLE CORNER 
CALlllRATlDN TEST PIECE FOR NOZZLE CORNER 
R W  SHELL ADJUST TEST FACILITY 

. - . - - - . - - - . - . . . . - - 
R W  CALIBRATION TEST PIECE STORAGE 
R W  CONSUMABLE MATERMLS AND CALIBRATION TEST PIECE SlURAGE 
PIPING CALIBRATION TEST PIECE STORAGE 

IREMARKS) 
E(IUIPMENT 

D/S POOL 
CASK P I T  
SPENT FUEL STORAGE POOL 
IS1 INSPECTION ROOM 
SLC PUMP (A) 
SLC PUMP ( 8 )  
S I X  TANK 
SLC TEST TANK 
DG (A) DAY TANK 
DG (B) DAY TANK 
DG (C) DAY TANK 
ELECTRICAL EQUIPMENT 

ZONE DOSE RATE (Gy/h) 
1 1 0.005 

11 < 0.05 
111 + 0.5 

IV V < < 50 5 

VI 2 50 

T.M.S.L. 23500 (3Fl  

ABWR DCD/Tlsr 2 Rev 3 

Figure Redacted by NRC Staff 
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RACK 1 lST 
RACK NAME 

023 H22-P053A I. CONTAINMENT VESSEL ATMOSPHERE 
MONITOR MCK (A)' 

023 H22-POYA 2. CONTAINMENT VESSEL ATMOSPHERE 
MONITOR CALIBRATION RACK IAl 

0 6  POOL 
CSK SPENT PIT FUEL STORAGE POOL 

CASK WAStiDOWj PIT 
FMCRD PANEL ROOM 
NEW FUEL STORAGE PIT 
NEW FUEL INSPECTION PIT 

ZONE DOSE RATE (Gy/h) 
1 1 0.005 
II < 0.05 

111 < 0.5 
IV < 5 
V < 50 
VI 2 50 

ABWR DCD/Tlar 2 Rev 3 21 -601 

Figure Redacted by NRC Staff 
Official Use Only 
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ZONE DOSE HATE IGy/hl I 
!NO? RACK NAME 
V 1 iNSPECTiON P W L  

2 TEMPOWRY INSTALLEO RAIL 
3 MONORAIL 
4 TEMPORARY INSTALLED RAIL STORAGE AREA 
5 lMPELLER SHIFT GRAPPLE STORIGE AREA 
6 DIFFUSER WEAR RINGGRAPPLE STORAGE AREA 
7 DIFFUSER STRETCH TUBE GRAPPLE STORAGE AREA 
8 UPPERPLUGSTORAGE AREA 
9 RIP UPPER PORTION HINOLlNt CONNECTOR RM) STORAGE AREA 

IREUIRKSI 
EQUIPMENT 

0,s P W L  

SPLNT FUEL STORAGE P W L  

Figure 12.3-20 RrACTOf? BUII IIING RADIATION 7 0 N F  MAP POST LOCA A T  ELEVAllON 3 1 7 0 0 / 3 8 2 0 0  rnrn 

ABWR DCDITier 2 Rev. o 21 607 

LJi 
a - a  

li-5 I 

8 
.,,., . . .  11 

1 3 
10 4 7 9 5 
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TMY27200 

TMY23500 T.NSL23500 

TMY.18 1 00 

TMY.12300 

Z..L. ThsL.12000 

TOR BUILDING 

T M Y .  4800 

T M Y -  1700 

T.nSL-6800 
TMY-8200 

ZONE DOSE RATE IGy/h) 
I 6 0.005 
I1 0.05 

ill < 0.5 
!V 5 
v < 50 
V! 2 50 

A-A SECTION 

Fiqure 12 3-21 ABWR [?TAT DCDITier I ( ' : ?  ' t i  1 i ) t t iG 2 ~,I:)IAII~J~J Rev. /,IN€ 0 MAP POST LOCA, SECTION 21-~OJ A-A 
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RIP - REACTOR INTERNAL PUMP 
R I C  . RECiRCUUTlON FLOW CONTROI 
AS0 . ADJUSTABLE SPEED DRIVE 

ZONE DOSE RATE (Gy/hl 
1 5 0.005 
I1 < 0 05 
ill < 0 5 

IV < 5 
v < 50 
VI L 50 

8-0  SECTION 

Ftgure 12 3-71 R F P L l O l ?  t3 i l l l  OING RADIATION ZUNF MAP POST LOCA. SECTION 6-B 

ABWR DCDITier 2 R ~ V  o 21 604  

Figure Redacted by NRC Staff 
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R/B AND C/D 

I 

Figure 12.3-37 RADWASTE BUILDING. RADIATION ZONE MAP. NORMAL OPERATION AT ELEVATION -1500rnrn 

ABWR DCDITier 2 Rev. o 21-606 
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ZONE 

A c 
B < 

C < 

D 
E < 

F ? 

DOSE RATE 1 uSv,,hl 

NOTES 

1 ~ L L  DIMENSIONS A R E  IN MILLIMETERS 
UNLESS OTHERWISE NOTED 

2 SEE SHEET 5 OR l 23A6100  FIGURE 1 2 - 2 3 e l  
FOR VERTICAL SECTION A - A  

ABWR DCDITier 2 Rev. o 21-607 

Figure Redacted by NRC Staff 
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S UNLESS 

1 2 - 2 3 e l  FOR 

I 

Figure 12.3-39 RADWASTE BUD(NG, RAMATW ZONE MAP, NORMAL OPERATION AT ELEVATION 1 2 3 0 0 ~  

ABWR DCDlTier 2 Rev. 0 21-608 

Figure Redacted by NRC Staff 
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ZONE DOSE RATE f p S v / ' h l  

A 1 6  
B 10 
C 50 
D < 250 
E . 1000 
F . 1000 

N O T E S  

1 ALL DIMENSIONS A R E  IN MILLIME 
OTHERWISE NOTED 

TERS UNLESS 

2 DELETED 

3 SEE SHEET 5 OR l23A1600 FIGURE 1 2 - 2 3 e )  
FOR VERTICAL SECTION A - A  

Figure 12.3-40 RADWASTE RIRLDINC. RADIATION ZONE MAP. NORMAL OPERATION AT ELEVATION 2 K H ) O m  

ABWR DCDITier 2 Rev. o 21-609 

Figure Redacted by NRC Staff 
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I I I 

I I 
12000 6200- 10000--11000 

H A T C H  H A T C H  I 1 

N O T E S  

E L E V  2 8 0 0 0  

1 ALL  DIMENSIONS ARE IN MILLIMETERS 
UNLESS OTHERWISE N O T E D  

2 SEE SHEET 5 OR l 2 3 A 6 1 0 0  FIGURE 1 2 - 2 3 e 1  
FOR VERTICAL SECTION A - A  

E L E V  2 1 0 0 0  

E L E V .  1 2 3 0 0  GRADE 

ZONE DOSE R A T E  ( p S v ,  hi 

A c 6  
B < 10 
C . 50 
D < 250 
E < 1000 
F , 1000 

FiQIe 12.3-41 RADWASTE WICDN(>. R M U T O N  Z O N  UAP. NORUM m R A T K ) N  SECTON A-A 

ABWR DCDlTier 2 /I-60 
Rev 0 

E L E V .  10300 F L O O R  

E L E V .  4 8 0 0  

E L E V  2 0 0 0  

E L E V  -1500 

Figure Redacted by NRC Staff 
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RADWASTE TUJNEL -8200mn 

I 

ZONE DOSE R A T E  I p S v / ' h i  I 
A s 6  
B < 10 
C c 50 
D < 250 

I 
E < 1000 
F z loOo i 

ABWR DCDITier 2 21-611 
Rev. 0 

Figure Redacted by NRC Staff 
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ZONE DOSE RATE (pSv /h l  

A 1 6  
B < 10 
C < 50 
D < 250 
E < 1000 
F , 1000 

REACTOR BUILDING 

I 
FIGURE 12.3-43 CONTROL. AND SERVICE BUILDING. RADIATION ZONE. NORMAL OPERATION AT ELEVATION -2150mm 

ABWR DCDITier 2 Rev. o 91-6r.? 

Figure Redacted by NRC Staff 
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REACTOR BUILDING CLEAN AREA ACCESS CORRlDOR 

r REACTOR BUILDING 
I 
I ZONE DOSE RATE IpSv/hl  I 

I I 
Figure 12.3-44 CONTROL BUILDING. RADIATION ZONE, NORMAL OPERATIONS AT FLOOR LEVEL TMSL 3500mm 

ABWR DCDlRer 2 Rev. 0 2?-6M 

Figure Redacted by NRC Staff 
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i TURBINE BUILDING 

TZ- CMTm -1 

L U O (  KXY 

r I 

A 1 6  

ZONE DOSE RATE (pSv /h l  1 

i REACTOR BUILDING B < 10 
C < 50 

I D < 250 
i I 

i E < 1000 
F , 1000 i 

I 

Figure 12.3-45 CONTROL BUlLDlNG RADIATION ZONE. NORMAL OPERATION. AT ELEVATION 7900mm 

ABWR DCDITier 2 2 1 - 6 ~  Rev. 0 

Figure Redacted by NRC Staff 
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TURBINE BUILDING 

REACTOR BUILDING 

TMSL 12300mm 

Figure Redacted by NRC Staff 
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TURBINE BUILDING 

REACTOR BUILDING 

I 
ZONE DOSE RATE (,uSv/h) 

A < 6  
B < 1 0  I 

I I 
112048798\0633602 Figure 12.3-47 CONTROL AND SERVICE BULDING. RADIATION ZONE. NORMAL OPERATION AT ELEVATION 17150 mm 

ABWR DCamer2 Rev 3 21-616 

Figure Redacted by NRC Staff 
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BLDG. 

ZONE DOSE RATE (>Sv/h) 

A < 6  
B < 1 0  
C < 50 
D < 250 
E < 1 0 0 0  
F :! 1 0 0 0  

SERVICE 
BLDG. 1 

I I 
1 1 2 0 4 a 7 9 ~ \ ~ f i 3 3 f i o i  FIGURE 12.3 -48  CONTROL BUILDING, RADIATION ZONE. NORMAL OPERATION, SIDE VIEW 

ABWRDCDmer2 Rev J 11-617 

Figure Redacted by NRC Staff 
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PARTIAL PLAN 
AT TMSL. 8800mm 

CONDENSER PIT - LEVEL 1, TMSL 5300rnm '<" E<lOOO 
C < 5 0  F>lOOO 

TURBINE BUILDING 
EL 5300mm 

I 

Figure 12.3-49 TURBINE RUllDlNG RACI!AT!ON 7ONF AT ELEVATION 5300mm 
21-618 

ABWR DCDITier 2 qev 0 

Figure Redacted by NRC Staff 
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TURB. BUILDING 
EL  12300mm 

COND. S T O R .  0 
DOWN 

RADIATION LEVELS IN 
, u S v / h  

I 
figure 12.3-50 TURBINE BUILDING. RADIATION ZONE AT ELEVATION 12300mm 

71-619 
ABWR DCDITier 2 Rev o 

Figure Redacted by NRC Staff 
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- 
ZONE 

Rev 0 

A T  ELEVATION 20300mm 
21-670 

Figure Redacted by NRC Staff 
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I 

I 

WASH DN PIT I I 

T / B  Rc R / B  EXHAUST AREA AT TMSL 39000mm 

Figure 12.3-52 TURBINE BUILDING. RADlA 

ABWR DCDITier 2 

TURB. BUILDING 
E L .  30300mm 

FULL POWER / SHUTDOWN 
RADIATION LEVELS IN 

,uSv/h 

.TION 

Rev. 0 

- 
ZONE AT ELEVATION 30300rnm 

It- 671 

Figure Redacted by NRC Staff 
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FULL POWER/SHUTDOWN 
RADIATION LEVELS IN 
,uSv/h  

Figc~re 17.3-5.1 TTlJRRlNE BUILDING. RADIATION ZONE AT NORMAL OPERATION LONGITUDINAL SECTION A-A 
21-672 

ABWR DCDITier 2 Rev. o 

Figure Redacted by NRC Staff 
Official Use Only 
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BLDG. 

ZONE DOSE RATE (Gy/h) 
I r: 0.005 
1 < 0.05 
11 < 0.5 

IV < 5 
V < 50 

1. 50 

1 I 
11 2D4879C\B633701 FIGURE 12.3-54 CONTROL BUILDING. RADIATION ZONE. POST-LOCA. SIDE VIEW 

ABWR Dcomer 2 Rev. 3 21-623 

Figure Redacted by NRC Staff 
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TMSL. 5 4 3 0 0 m m  

TMSL. 4 4 3 0 0 m m  

TMSL. 1 2 3 0 0 m m  

PIT LEVEL 1 

TMSL. 5300 rnm 

I DOSE RATE 
l G y / h l  

Amendment 1 ABWR DCDITier 2 25A5560 Rev. o 21-624 

Figure Redacted by NRC Staff 
Official Use Only 
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RHR PUMP lA1 
RHR PUMP 181 
RHR PUMP IC1 
RHR HX (A1 
RHR HX IBl 
RHR H X  IC! 
HPCF PUMP IBI 
HPCF PUMP ICI 

RACK LIST 

i&> RACK N&ME 
I 

(REMARKS1 
EOUIPMENT 

CUW NON-RE HX 
CUW W M P  
CUW BACK WASH TRANSFER PUMP 
CUW BACK WASH TANK 
CRD PUMP 
SUCTION FILTER 
RClC PUMP 
RClC TURBINE 

CO-E FLOW I l l !  I h S l l r M E h l  RACL 
COnE FLOW , (B l  4llSlRLUEllT RACL 
CORE F.Oa 1111) lNSTRJMEh7 RACN 
C O ~ E  p l o w  l > l B i  INSTR~UELT RACK 
AkR SYSTEM IAI tNSrUVUEh1 W C *  
RHR SVSIEMIBI L S I R U M E ~ T  mcr  

RMR .(DH SVSTEMICI PRESSURE COlE NSTRUUEI.7 ILOMLSVSTEM I A C I  B hS1RJMFhT RACK 
d ~ G n  PRESSLRE COUE f ( 0 W S Y S T E U  C,lhSTRLUEhT RACN 
REACTORCORE ISOLI' OhCOOll l rGSVS'LU IhSIR-MEhT R A C I  
REICIORCORE 6 0 . A '  O ~ C W L  NGSISTEM T.IEikL 
.NSTRJMEhT RACK 
CONlROL I 0 0  ORlrE MVDRAJIC SYSTEM *.SIR..MtYI I A C *  
CRD P M P  (A <NSTR.IUENT RACN 
CRD PUMP (B INS-RJUENT l l c r  
RLACIORWAIFR C L E W  d~ SVSTEM ~ ~ S T R U M F ~ T  nAc6 

16 NOT USED 
HZ2 PO08 17 SUPPRESSION POOL DISCHARGE SYSTEM SAMPLING RACK 
"22 PO09 18 RHR HEAT EXCHANGER OUTLET SAMPLING RACK 

HCU MAINTENANCE EWIPMENT 

I ACCUMULATOR 1NSTALLATION REMOVAL TRANSPORTATION DOLLY 
B ACCUMULATOR DISASSEMBLY ASSEMBLY DOLLY 
C ACCUMULATOR WORKING BENCH 
0 SCRAM VILVE SCRAM PILOT VALVE WORKING B E N M  
E SCRAMPILOT VALVE TEST FACILITY 
F PUMPUNlT 
G GENERAL PURPOSE WORKING BENCH 
H T W L B O X  

FlRE PROTECTION SYMBOLS 

~ : I R : P F ? ~ ~ ? A % ~ % ? T  IS BOTTOM 
FLOOR I = ELEVATION NUMBER 1-1 STARTING 8 2 0 0  WITH 

b SECOND DIGIT FROM LEFT IS 
THE ELECTRICAL DIVISION 
NUMBER 

-ROOM NUMBER 

HOSE RACK 

(. PORTABLE EKTlNGUlSHER 

0 STANOPIPE 

3 HOUR RATEO FIRE BARRIER IWALLI 

RATED FlRE BARRIER IFLOOR1 

3 HOUR F lR l  RATEO DOOR 

am SECONDARY CONTAINMENT BOUNOARIES 
13-HOUR RATED FlRE BARRIER1 

A R i A  '42 h .  CY UCN .39 ' iU93 

- - V O ~  .OR ns5 ~ * r >  u ~ u ~ i  4 

9 tMl lPK5  "*MU-  

EACH SYMBOL MARKS MEAN AS FOLLOWS 
Is1 gfPtfi GRATING 
Ibl - CHECKER PLATE 
l c l  B8gaap CONCRETE BLOCK 

(d l  @ THIS SHOWS INSTRUMENTATION RACK NUMBER 
THAT CORRESPONDS TO RACK LIST 

la1 FRONT OF PANEL AND RACK 

FRONT 

111 PULL SPACE FOR MAINTENANCE 
191 - HANDRAIL 
Ih l  - MONORAIL 
I l l  EY ELEUATOR 

I l l  PS PIPE SPACE 
lk l  111 DS TS HVAC CABLE OUCT TRAY SPACE SPACE 

I m l  In1 NL NORMAL STEIL SHIELDING LOCK DOOR DOOR 

(PI PP PHYSICAL PROTFCTION 

(?)a SLIDING F IKE D W R  

I I 1 . , .  I 
' 11 1 10 9 0 I 5 4 1 

Ftgure 12 3-56 REACTOR BUILDING AREA RADIATION MONITORS AT ELEVATION -8200 mm 

ABWR DCDITier 2 Rev 0 ,' c ~ 5  

Figure Redacted by NRC Staff 
Official Use Only 
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- .".iL-i7GO ( 0 2 :  fl 

4 9 E A  i b i >  4 .  C*. UDN '09 i " U 8 0 i  
RACK LIST a RACK NAME 

(REMRKSI 
EQUIPMENT 

CUW REGEN HX 

CUW FID VALVE ROOM 

RIP MINTENANCE AREA 

FMCRD MINTENANCE AREA 

CRD CONTROL R W M  

REACTORCORE ISOLATlOUCWLiNG SYSTEM 
(STEAM SYSTEM) iNSTRUMENT RACK 
FPC FID SOLENOIDOPERATED VALVE RACK 
CUWFID SOLENOiDOPERATED VALVE RACK A 
CUW FID SOLENOID OPERATED VALVE RACK B 
SCRAM SOLENOID FUSE PANEL 
SCRAMSOLENOID FUSE PANEL 
SCRAM SOLENOID FUSE PANEL 
SCRAM SOLENOID FUSE PANEL 
SCRAM SOLENOID FUSE PANEL 
SCRAM SOLENOID FUSE PANEL 
SCRAM SOLENOID FUSE PANEL 
SCRAM SOLENOID FUSE PANEL 

EQUIPMENT AREA 
ii 

( MOTOR ASSEMBLY 
DISASSEMBLY AREA 

2 MOTOR DISASSEMBLED 
PARTS AREA 

3 SPARE PARTSTWL 
STORAGERACK 

4 MOTOR U Y W W N  AREA 
5 MOTOR CARRYING OOLLV 

AREA 
6 DECONTAMINATION 

ELECTRICAL TEST TANK 
7 WORKBENCH 
8 MOVABLE TOOLTABLE 
9 SPARE MOTOR STORAGE 

AREA 
10 OVERHEAD CRANE HOOK 

REACH LlMiT 
11 CHINGING SPACE 
12 PUMP WASH TANK 

STRETCHTUBENUT HANDLING TOOL STORAGE 

AREA SECOND SEAL HANDLING 

TOOL STORAGE AREA 
BOTTOM CLOSE FLANGE 
STORAGE MAIN FLANGE AREA STAND TOOL 

STORAGE AUX COVER AREA HANDLING 

T W L  STORAGE AREA 
MOTOR COUTAINER 
TEMPORARY PLACE 
HANDLING T W L  CONTROL 
BOX HANDLING STORAGE T W L  AREA HYDRAULIC 

UNiT STORAGE AREA 
COUPLlNG STAND HANDLING 
T W L  STORAGE AREA 
CRDSTORkGE TANK 

23 ULTRASONIC CLEANING 
TANK 

24 ULTRASONIC TRANSDUCER 
25 CRD DISASSEMBLY 

CLEANING TANK 
26 CRD WORK TABLE 
27 BkLL NUT DECENT 

TEST TABLE 
28 SPWLPIECE WORK TABLE 
29 SPWLPiECE STORAGE TANK 
30 SE&LHOUSiM TEST FACILITY 
31 PARTS TEMPORARY PLACE 
32 T W L  RACK 
33 STORAGE RACK 
34 MV&BLEPARTSTABLE 
35 MOTOR UNIT WORK TABLE 
36 37 MOTORTEST BRAXESYNCHROTEST FACILITY 

FACILITY 
38 MOTOR STORAGE RACK 

OVERHEADCRANE 
REACH LIMIT 
MONORAIL RIP TEMPORARY P U C E  

MOTOR BRACKET 
TEMPORARY PLACE 
CRD CART STORAGE AREA 
MOTOR UNiT SPOOL PIECE 
DOLLY ATIICHMENT STORAGE STORAGE AREA 

. O C A  
-"-" CRO STORAGE AREA 

S P W L  PIECE STORAGE AREA 
MOTORSPIRE PARTSAREL 
CRD REPLACEMENT FAClL'TY 
CONTROL PANEL 
CRD REPLACEMENT FACIL'TY 
DRlVE PANEL 
CRO REPLACEMENT FACiLTY 
PRINTER 

1 I 

."., , ". . , I I I 
10 e a I 5 I 3 

1 

Ftgure 12 3 - 5 7  REACTOR BUILDI~~C; AREA RADlA l lON ~ Y > N I ' J R S  AT ELEVATION -1700 mm 

ABWR DCDITier 2 
21 626 

Rev 0 

Figure Redacted by NRC Staff 
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IREMARKSI 
EOUIPMENT 

EMERGENCY ELECTRIC ROOM lAl 
EMERGENCY ELECTRIC ROOM $8) 
EMERGENCY ELECTRIC ROOM ICI 
RSS PANEL A & B  
RIP PANEL 

LlfiS1.4 BOD ( B I F )I 
@ RACK LIST 

[-I 
@ RACK LIST 

Fkgure 12 3-58 Q [  A C T P I ?  RUILDlNG AREA Y / L ? I ~ I I O N  VZIIITORS A T  ELEVATION 4800 mm 

ABWR DCDITier 2 Rev 0 71 6; ' 
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(REUARKS) 
EQUIPMENT 

PRE COAT PUMP 
FUEL HANDLING MACHINE TEST PIT 
DIESEL GENERATOR ROOMS 412 .  423 .  AND 4 3 2  HAVE A 
SUNKEN FLOOR AT 12 .000rnm WITH A GRATING FLOOR AT 12.300mm 

INSTRUMENT RACK US( 

@ NAME - 
HZZ-PO31 I PO57 ACCIDENT SAMPLE T M S F E R  RACK 
H22-PO32 2 .  POST ACCIDENT SAMPLE RECOVERY RACK 
H22-PO33 3 POST ACCIDENT SAMPLING LOCAL OPERATING PANEL 
H22-PO35 5. STANDBY GAS TREATMENT SYSTEM MDIATION MONITOR GAS SAMPLER RACK (A) 
H22-PO38 8 STANDBY GAS TREATMENT SYSTEM RADIATION MONITOR GAS SAMPLER RACK ( 8 )  
H22-PO37 7 STANDBY GAS TREATMENT SYSTEM RADIATION MONITOR PARTICUUTE IODINE SAMPLE RACK 
H22-PO38 8 STANDBY GAS TREATMENT SYSTEM RADIATION MONITOR PARTICUUTE IODINE SAMPLE RACK 
H22-PO38 8 CONTAINMENT VESSEL PRESSURE LEAK TEST RACK 
H22-POI0 1 0  REACTOR CONTAINMENT YBSSEL DEW POINT RECORDER RACK 

F lqure 12 3-59 PCACTOR f4Oll D I N G  AREA RAI)IAllOt: hlOhJITORS A T  ELEVATION 12300 mrn 

ABWR DCDITier 2 R ~ V  o 71 618 
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INSTRUMEM RACK 

RACK NAME 

C41 H22-W43 1. STANDBY GAS TREATMENT SYSTEM INSTRUMENT 
RACK 

023 H22-W44A 2. CONTAINMENT VESSEL ATMOSPHERE MONITOR 
CALIBRATDN GAS CYLINDER RACK A 

023 H22-PO448 3. CONTAINMENT VESSEL ATMOSPHERE MONITOR 
CALIBRATW GAS CYLINDER RACK 0 

D23 822-PO648 4. CONTAINMENT VESSEL ATMOSPRERE 
MONITDR CALIBRATION RACK (8) 

IS1 ROOM AND AUXILIARY FACILITIES 

NO. (IN 
A a 
B 1 
C 3 
D 2 
E 1 
F 1 
G 1 
H 1 
J 1 
K 1 
L 1 
M 1 
N 6 
P 3 
0 1 
R 2 
S 2 

FAClLlN NAME 
CONTROL DATA COLLECTION EOUIPMENT 
STABILIZED WWER SUPPLY SYSTEM 
DESK 
STORAGE 
CALIBRATION TEST PIECE FOR MIS NOZZLE CORNER 
CALIBRATION TEST PIECE FOR NOZZLE CORNER 
CALIBRATION TEST PIECE FOR NOZZLE CORNER 
CALIBRATION TEST PIECE FOR NOZZLE CORNER 
R W  SHELL ADJUST TEST FACIUTY 
R W  B O n O M  M T E  ACJUST TEST FACILITY 
RPV NOZZLE ADJUST TEST FACILITY 
PIPING ADJUST TEST FACILITY 
IS1 DEVICE STORAGE 
IS1 DEVICE STORAGE 
R W  CALIBRATION TEST PIECE STORAGE 
RPV CONSUMABLE MA1 ERIALS AND CALIBRATION TEST PIECE STORAGE 
PIPING CALIBRATION TEST PIECE STORAGE 

AREA RADIATION MONITOR SYMBOL 

@, n - MONlTOil ASSIGNED NUMBER 

IREMARKS! 
EOUIPMENT 

D/S POOL 
CASK P I T  
SPENT FUEL  STORAGE POOL 
IS1 INSPECTION ROOM 
SLC PUMP (A) 
SLC PUMP (B) 
SU: TANK 
SLC TEST TANK 
DG (A) DAY TANK 
DG (B) DAY TANK 
DG (C) DAY TANK 
ELECTRICAL EQUIPMENT 

T.M.S.L. 23500 (3Fl 

Figure Redacted by NRC Staff 
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RkCK LIST 
RACK NAME 

023 H Z Z P W A  I. CONTAINMENT VESSEL ATMOSPHERE 
MONITOR RACK (A)' 

023 HZZPOYA 2. CONTAINMEW VESSEL ATMOSPHERE 
MONITOR CALIBRATON RACK IAI 

AREA RAOlATlON MONITOR SYMBOL 

@, n - uoNcroR ASSIGNED NUMBER 

DL3 POOL 
CASK SPENT PIT FUELSTORAGE POOL 

CASK FMCRO WASHDOWE! PANEL ROOM PIT 

NEWFUEL STORAGE PIT 

NEW FUEL INSPECTION PIT 
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RACK NAME 

2 TEMPORIRY INSTALLED RAIL 
3 MONO RAIL 
4 TEMPORARY INSTALLED RAIL STORAGE AREA 
5 iMPELLER SHAFT GRAPPLE STWAGE AREA 
6 DIFFUSER WEAR RINGGRAPPLE STORAGE AREA 
7 DIFFUSERSTRETCH TUBE GRAPPLE STORAGE AREA 
8 UPPERPLUGSTORAGE AREA 
9 RIP UPPER PORTION MANOLINGCONNECTOR ROOSTORAGE AREA 

(REMARKS) 
EQUIPMENT 

0,s POOL 

SPLNT FUEL STORAGE P W L  

a - a  
IE-5 1 1 

I 1 

11 10 s 8 7 5 4 3 

Figure 17 3-53 I? rACl ( ,R  null OING ARFA RADIATION UONITOl?S AT ELEVATION 31700mrn 
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8-8 SECTION 

RIP - REACTOR INTERNAL PUMP 
RFC . RECIRCULATION FLOW CONTROL 
kSD - AWUSTABLE SPEED DRIVE 

Figure 12.3-63 REACTOR BUILDING AREA RADIATION MONITORS SECTION 8-8 

ABWR DCDITier 2 Rev. o 21 632 

Figure Redacted by NRC Staff 
Official Use Only 
Security Related Information 



STEAM TUNNEL w 

AREA RADIATION MONITOR SYMBM. 

Bn n - MONITOR ASSIGNED NUMBER 

d 

A 

11 2D4879D\B633801 FIGURE 12.3-64 CONTROL AND SERVICE BUILDINGS, AREA RADIATION MONITORS 
ABWR DCWTler 2 Rev. 3 21-633 
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Figue 12.3-65 RADWASTE B U L D W .  AREA RAMATION MONITOR AT ELEVATION -150- 
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I I 59200 I I 

- 1 0 0 0 0 ~ 1 0 0 0 & 1 2 0 0 0 ~ 9 0 0 0 ~ 1 1 0 0 0 ~ 6 2 0 0 -  
I I I 

AREA RADIATION MONITOR SYMBOL 

8, n = MONITOR ASSIGNED NUMBER 

NOTES 

1 ALL DIMENSIONS ARE IN MILLIMETERS 
UNLESS OTHERWISE NOTED 

ABWR DCD/Tier 2 Rev. 0 I t - 6 3  
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NOTES 

1 ALL DIMENSIONS ARE IN MILLIMETERS UNLESS 
OTHERWISE NOTED 

AREA RADIATION MONITOR SYMBOL 

8, n = MONiTOR ASSIGNED NUMBER 

FGURE 12.3-68 RADWASTE BULWG. AREA RADIATKW MONTOR. ELEVATION 2 K ) O O ~  

ABWR DCDITier 2 Rev. o 21-63,' 

Figure Redacted by NRC Staff 
Official Use Only 
Security Related Information 



W A T C R T I C H T  

T M S L  10300mm 

T U R B .  BUILDING 
E L .  1 2 3 0 0 m m  

A R E A  R A D I A T I O N  MONITOR S Y M B O L  
n= M O N I T O R  ASSIGNED NUMBER 

I I 
Figue 12.3-70 T U R W  BULDWG. GRADE LEVCL 2. AREA RADIATION MONTOR. ELEVATION l 2 3 0 0 n m  
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~i~~~~ 12 3-71 TURBINE BULDING. LEVEL 3. AREA RADIATION MONITOR. ELEVATION 20300mm 
I 

21-639 
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I 

I 

A R E A  R A D I A T I O N  MONlT 
n= MONITOR ASSIGNED 

T / B  & R / B  EXHAUST AREA AT TMSL 39000mm 

T U R B .  B U I L D I N G  
E L . 3 0 3 0 0 m m  

OR S ' f  MBOL 
NLIMBE R 

I I 

Figure 12 .3 -72  TURBINE BUILDING. LEVEL 4 .  AREA RADIATION MONITOR. ELEVATION 3 0 3 0 0 m m  
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TMSL 5 4 3 0 0 m m  

TMSL 4 4 3 0 0 m m  

TMSL 12300mm 

PIT L E V E L  1 

TMSL 5300mm 

A R E A  RADIAT ION MONITOR SYMBOL 

0 n =  MONITOR ASSIGNED NUMBER 
n 

21-641 
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I N T t R N A l  I)LOW.WT SUPPORT I B A l O N t r  TVPEI 

CONTROLROO GUIDETUBE BASE IBAYONET TYPE1 \ 7 1 7  
\ \ 1 / NERD OUTERVJEE n / 

A - A  t c - S I  

Figwe 158-3 FWE MOTION CONTROL ROD DRIVE 

ABWR DCDITier 2 Rev o 2t-642 



AUTOMATION~~REND 
MONITOR CRT FEEDWATERICONDENSATE 

SCRAM RESET 
REClRC FLOW CONTROL 

DIVISION IV 
and MSlV FEEDWATERICONDENSATE 

FLAT PANEL 

RECIRC FLOW CONTROL 
FLAT PANEL 

ALARM MONITOR CRT EHC FLAT PANELS 

DIVISION Ill FLAT PANELS 

DlVlSlON II FLAT PANELS 

MANUAL SCRAM 

REACTOR MODE EHC SWITCHES 

BOP SWITCHES 
RC&IS FLAT PANEL 

DIVISIONAL HCU CHGNG 
PRESSURE TRIP BYPASSES BOP SWITCHES 

CRT CONTROL SWITCHES (TYP ) 
BOP SWITCtiES 

FLAT PANEL CONTROL SWITCHES (TYP ) 

DESK AREA AND 
cOMMUMlCATlONS 
EQUIPMENT 

Figure lac-5 ~ R A N G M E N T  OF EQUIPMENT ON MAIN CONTROL CONSOLE 

ABWR DCDITier 2 REV o 21 041 



FIXED-POSITION DISPLAY 

Figure 18C-7 FIXED-POSITION DISPLAY 

ABWR DCDITier 2 R ~ V .  o 



0' 

I 
I 

90' 

i 
i 

180' 

RPV SfCTlON AT FLFVATION 1092100 

NOTES 

1 ALL DIMENSIONS ARE IN MIILUETERS UNLESS OTHERWISE NOTE0 

2 FOR AOOlTlONAL INSTALLATION REOUIREMENTS REFER TO VESSEL 
AND COMPONENTS INSTALLATION SPECIFICATION 23A6162 

3 THE THERMAL SLEEVE K SUPPLIED BY THE VESSEL MANUFACTURER 

4 THE THERMAL SLEEVE MUST BE TRIMMEO TO THE CORRECT LENGTH WlTH 
ADJUSTMENT TO WELD SIiRINKAGE ITWO WELD SHRINKAGE FOR THE 
THERMAL SLEEVE) TO DETERMINE T M  CORRECT THERMAL SLEEVE 
LENGTH. THE EN0 BRACKETS SHALL BE ATTACHED TO TIE SPARGER 
BUT NOT WELDED TO IT. AND T M  SPARGER IS POSITIONEO SO THAT 
THE SPARGER ARMS ARE AS CLOSE AS POSSIBLE TO THE MIDPOINT 
OF THE ENVELOPE RANGE 

5 THE THERMAL SLEEVE WHEN WELDED TO THE SAFE END SHALL HAVE 
EOUAL GAP TO THE NOZ7LE BORE WITHIN 3 2  rnm AT 4 EOUALLY 
SPACE0 LOCATIONS JUST INSIDE THE NOZZLE BLEND RADIUS 

6 THE THERMAL SLEEVE MAY HAVE TO BE MITERED TO SATISFY THE 
ENVELOPE REOUIREMENT 

7 MISMATCH OF CENTER LINES OF WELD PRFPS SHALL BE LFSS THAN 
0 8 OIAMCIER BEFORE WELDING 

8 DO NOT SLING BY NOZZLE ELBOWS OR CONTACT ELBOWS WHEN 
LIFTING AND HANDLING 

9 GRINDING OF THE HEAOER END PLATE IS PERMITTED IF REOUIREO 
TO MEET TtiIS REOUlRfMENT (EXCEPT NOT WlTHlN 6 mm OF THE 
BRACKET WELD OR OF THE HEAOER TO SPARGER END PLATE1 
CRINOiNC OF THE SPARGER TO MEET THIS REObtREMENT IS PROHl8lTED 

10 CONTACT OF THE TOP OF THE END BRACKET T O  THE WASHER AND 
CONTACT OF THE PIN TO BACK ITOWARO REACTOR PRESSURE VESSEL 
WALL1 OF THE SLOT IN THE FNO BRACKET ARE REOURED AFTER 
THE SPARGFR TO SAFE EN0 WELDING MAXIMUM HORIZONTAL COLD 
SPRING MEASURED AT THF EN0 PIN AFTER WELDING .TO BE 3 2 mm 
MAXIMUM VFRTICAI COIO SPRING MFASURFO AT THE WASHER AFTEH 

11 ALL WELDS ARE AUSTENITIC SST TO AUSTENITIC SST UNLESS OTHER 
WISE SPEClFlfD 

12 TIGHTEN NUT ITEM 4 UNTIL IT HAS BOTTOMEO AGAINST SHOULDER 
OF PIN ITEM 3 BEFORE Pi  ACING WELD ON EN0 OF THREAD 

13 THIS WELD HAS TO BE COMPATl8LE WlTH T M  MATERIAL OF THE 
WELD PREP OR WFLO BUTTER 

14 THE CONFIGURATION OF T t f  TIiERMAL SLEEVE WELD PREP 
MUST MATCH THAT OF THE SAFE EN0 



I VESSEL WALL 

MACHINE BEVEL ON ad SPARGER AND EN0 BRACKET E N 0  PLATE 

" go'  SEE NOTE 10 

ALTERNATE VIEW C 
SAME AS VIEW C EXCEPT AS SHOWN 

1 VESSEL -WALL 

-SEE NOTE 10 

- 9  MIN 

SECTION G -G 

THERMAL S L E E V E  1 

0 1 9 3 0 f O J  

V i t W  D - - - -  

I 
Fiqure 20.3.4-5b LOW PRESSURE CORE FLOODER SPARGER, SHEET 2 

ABWR DCD/Tier 2 21 646 
Rev 0 



RPV SECTION A T  10312.00 

. .. .-. .- - - -  
- - - . -. - 

SEE DRAWING 
NO 103E1501 - 

IHPCF COUPLING1 
FOR OETACS 

NOTES: 

1 ALL DIMENSIONS ARE IN MILLIMETERS UNLESS OTHERWISE NOTED 

2 FOR ADDITIONA~ MTALLATION REOUIREMENTS REFER TO VESSEL 
AN0 COMPOMNTS INSTALLATION SPECCCATIOH 23A6162 

4 INSTALLAT~N OF THE HPCF COUPLING SHALL BE PERFORMED AFTER 
SPARGER INSPALLATW TO ENSURE THAT THE SPARGER TEE AM) 
COUPLING Pt@E ARE CONCENTRIC (SEE M3E15011 

5 H S T A L ~ ~ ~ T I O N  .OF THE HPCF SPARGERS THER SUPPORTS AM) 
HPCF COUPLING PA&S SHALL BE PER~ORUED N THE SHOP BY 
THE TOP G W E  VENOOR 

6 ALL WELOS REFERE~EO TO THS NOTE SHALL BE AS FOLLOWS 
AND MEET .THENEWEMENTS DF GE SPEC ZJA6096 

o PROGRESSIVC PT 
b c ROOT. SURFAEE AND PT FYAL PT 

d RAD1Cr;RAPWC 

7 APPLIES 4 P&CES AT THE WTERMOST (Nlt AND INNERMOST IN21 
SPARGER ~ i e b w s  2 

STEEL TO AUSTENITK: 

a $ .  

10 WELD FINISH &B,E-AS SHOWN IN VIEW C ISH 21 

11 WELD FIMIS~+O BE AS SHOWN IN SECTION D-D ISH 21 
i- 

- 
ABWR DCDITier 2 Rev. o 

A 
SF CTlON f3 U 

- -- - -- . - 
r 5- Fiaure 2013.4-5c 1 HIGH PRESSURE CORE FLOODER SPARGER 
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