April 2, 2002 10 CFR 50.54(f)

U.S. Nucl ear Regul atory Comm ssion
ATTN:  Docunment Control Desk

11555 Rockville Pike

Rockville, Maryland 20852

Gent | enen:
In the Matter of ) Docket Nos. 50-327
Tennessee Val l ey Authority ) 50- 328

SEQUOYAH NUCLEAR PLANT (SQN) UNITS 1 AND 2 - RESPONSE TO NRC
BULLETI N 2002- 01, “REACTOR PRESSURE VESSEL HEAD DEGRADATI ON
AND REACTOR COOLANT PRESSURE BOUNDARY | NTEGRI TY,” DATED
MARCH 18, 2002

This letter provides TVA s 15-day response to the subject
bulletin for SQN, which requested information pertaining to
the integrity of the reactor cool ant pressure boundary

i ncludi ng the reactor pressure vessel head and the event to
whi ch i nspections have been undertaken to satisfy applicable
regul atory requirenents. 1In accordance with the bulletin,
Encl osure 1 provides TVA's response to the requested
information in Item1 for SQN

In accordance with the requested information for Item 2
contained in the subject bulletin, TVA plans to submt the
required response to this itemfor SON Units 1 and 2 within 30
days after each plant restart follow ng the next inspection of
the reactor pressure vessel head to identify any degradation.

In accordance with the requested information for Item 3
contained in the subject bulletin, TVA plans to submt the
required response for the remai nder of the reactor cool ant
pressure boundary for SON Units 1 and 2 within 60 days of the
date of the subject bulletin.
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Encl osure 2 contains the commtnents contained in this letter.
If you have any questions about this change, please contact ne
at (423) 843-7001.

Si ncerely,
Original signed by

R T. Purcell

Subscri bed and sworn to before ne
on this 2nd day of April 2002

Penny D. Wl ker
Not ary Public

My Conmm ssion Expires May 9, 2005

Encl osures
cc (Encl osures):
M. R W Hernan, Project Manager
Nucl ear Regul at ory Conmm ssi on
M5 08G9
One Wiite Flint North
11555 Rockville Pike
Rockville, Maryland 20852-2739

NRC Resi dent I nspector

Sequoyah Nucl ear Pl ant

2600 I gou Ferry Road

Soddy- Dai sy, Tennessee 37384-2400

U.S. Nucl ear Regul atory Conmm ssion
Regi on |1

Sam Nunn Atl anta Federal Center

61 Forsyth St., SW Suite 23T85
Atl anta, Ceorgia 30303



ENCLOSURE 1

TENNESSEE VALLEY AUTHORI TY
SEQUOYAH NUCLEAR PLANT (SQN)
UNITS 1 AND 2

RESPONSE TO NRC BULLETI N 2002-01, “REACTOR PRESSURE VESSEL HEAD
DEGRADATI ON AND REACTOR COOLANT PRESSURE BOUNDARY | NTEGRI TY”

The foll owm ng provides the response for SQN on the subject
bulletin dated March 18, 2002, for Item 1.

1. Wthin 15 days of the date of this bulletin, all PWR
addresses are required to provide the foll ow ng:

A

a summary of the reactor pressure vessel head
i nspection and mai nt enance prograns that have been
i npl enented at your plant,

TVA' S RESPONSE

SQN has been perform ng visual inspections of control
rod drive nechanism (CRDM reactor pressure vessel
(RPV) head penetrations since 1994, which include
exam nation for evidence of boric acid | eakage. The
i nspections are perfornmed in accordance with site
procedures and Preventative Mintenance (PM
Instructions to inspect for any signs of boric acid
resi due, corrosion, or active |leaks. The inspections
are based on the Nucl ear Steam Supply System desi gner
recommendations for inspection of peripheral areas of
t he head cooling shroud for evidence of |eakage and
boric acid corrosion. Procedure requirenents include
vi sual inspection of susceptible areas for |eakage,
whi ch enconpasses accessi bl e head peri phery
penetrations, CRDM col ums/canopy seal welds,
conoseal s, reactor vessel level instrumentation system
lines, “O ring nonitoring tubes and head vent |ines.
The PMinstructions are inspection docunents based on
Ceneric Letter 88-05. A summary of reactor head

i nspection results is provided in Tables 1 and 2. Bare
met al inspections of the reactor head were perforned
during the Units 1 and 2 Cycle 6 outages.
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an evaluation of the ability of your inspection and
mai nt enance prograns to identify degradation of the
reactor pressure vessel head including, thinning,
pitting, or other fornms of degradation such as the
degradation of the reactor pressure vessel head
observed at Davi s- Besse,

TVA' S RESPONSE

The boric acid inspections and site reactor pressure
vessel mai ntenance procedures inplenented at each
refueling outage would likely identify degradati on on
top of the reactor vessel including thinning, pitting,
or forms of degradation such as that observed at
Davi s- Besse.

The SQN Units 1 and 2 inspection and nai nt enance
prograns have nonitored the reactor head vicinity for
evi dence of boric acid | eakage and prevented boric acid
accurul ations that potentially could degrade the RPV
head. During each refueling outage, the control rod
drive canopy seals, conoseals, and areas above the head
i nsul ation are inspected for the presence of boric
acid. SOQN has lifted the reactor head insul ation
exposi ng the outer periphery rows of CRDM penetrations
and the periphery general areas under the insulation.

| nspections conducted on SQN Unit 1 have identified
prior evidence of boric acid | eaks. Repairs of the

| eakage source were inplenented, the head cl eaned, and
i nspected at the tinme of |eakage identification.

| nspections conducted on SQN Unit 2 have not identified
any boric acid | eakage in the reactor head vicinity.

M nor boron residue was identified during one

i nspection, the area cleaned, and a follow up

i nspection did not identify any additional boron

resi due.

In the Westinghouse 4 Loop Design Plants, the periphery
penetrations are in the highest stress state and, per

t he manufacturers analysis, are the nost prone to CRDM
reactor head penetration cracking described in NRC

Bull etin 2001-01. Both SON units have been

i npl enenting the limted periphery reactor head nozzle
i nspection since md-1990 and no boric acid | eakage
associated with the penetrations was present. SCON
Units 1 and 2 CRDM nozzl e penetrations are ranked in
the | owest susceptibility group to cracking.
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a description of any conditions identified (chem cal
deposits, head degradation) through the inspection and
mai nt enance prograns described in 1. A that could have
| ed to degradation and the corrective actions taken to
address such conditions,

TVA RESPONSE:

Except for exam nations performed during Unit 1

Cycles 6 and 7 outages and Unit 2 Cycle 6 outage,

vi sual exam nation was limted to a best effort visual
exam nation. This exam nation consisted of lifting the
head shroud and insul ati on approxi mately 2 inches and
visual ly |l ooking for evidence of |eakage around the
penetrations and the general vicinity of the head using
a flashlight and other visual aids as warranted.

The inspections were limted to a best effort

exam nation of the two outer periphery rows of the RPV
penetrations (which are the nost susceptible in four

| oop Westinghouse units). The inspection affords close
exam nation of the two outer peripheral row
penetrations, with 100 percent of the first row

ci rcunference being accessible for bare netal

exam nation and approxi mately 75 percent coverage of

t he second row penetration circunference. The present
t echni que of exam nation allows visual bare netal

eval uation of at |east 50 percent of the RPV base netal
for evidence of corrosion or staining due to external

| eakage.

Exam nations performed during the Units 1 and 2 Cycle 6
out ages provi ded a conpl ete overvi ew of the head base
metal . Approximtely 50 to 100 percent of the
penetration circunferences was accessible for

exam nation depending on the location. The Unit 1
Cycle 7 exam nation allowed for up to 75 percent of the
head base netal surface and penetrations because of

i nsul ation renoval due to | ower canopy seal weld

| eakage and repairs at CRDM penetration | ocations A5,
E13, and L13.

Unit 1

The reactor vessel has residual boron staining

t hroughout the head. This condition was the result of

i nadvertent activation of the containnent spray system
on two occasions during construction and prior to the
initial plant start-up. The staining residue is m nor
in nature and has not been cleaned off the head. There
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has been no indication of change in conditions that
woul d indicate active boron | eakage.

In Cycle 6 boron residue was noted around CRDM
penetration |ocation A5. Evaluation of the | eakage
path indicated that the boron was due to a conoseal
mechani cal joint |eak. The conoseal was repaired and
returned to service. No further evidence of conoseal

| eakage was identified. The boron residue was renoved
fromthe RPV head and the base material was assessed
for corrosion damage. The base material showed no

evi dence of degradation or nmaterial wastage.

During Cycle 7 inspections, boron residue was observed
near the edge of the head shroud. Further

i nvestigation of the | eakage path indicated a through
wal | leak at the | ower canopy seal weld for CRDM
penetration |location A5. Additionally, two other
canopy seal welds were identified as |eaking at CRDM
penetration |ocations E13 and L13. The seal welds were
repaired and the reactor head was cl eaned to renove any
evi dence of boron due to canopy seal weld | eakage.
There was no evi dence of degradation or materi al
wastage in the areas cleaned. There were no ot her

i ndi cations of boron | eakage on the renmai nder of the
head.

SQN Unit 1 experienced another canopy seal weld | eak at
CRDM penetration | ocation J1 during the Cycle 10
outage. This | eakage was mnor and did not result in
any boron deposits on the head. The seal weld was
repaired. Subsequent best effort inspections of the
Unit 1 head since 1995 (Cycle 7) has not indicated any
pressure boundary | eakage.

The inspection during the Unit 1 Cycle 11 outage noted
white particles were scattered throughout the head that
resenbl ed boron. The particles were renoved from
various areas of interest for further investigation and
were identified as remmants of fiber insulation. The

i nsul ati on was apparently left froma previ ous CRDM
canopy seal weld repair at penetration |ocation J1,
during the Cycle 10 outage. Small particles of boron
were identified at the CROMto head interface at
penetration |locations E1 and D14. The particles were

| ocalized and less than 1/32 inch in dianmeter and did
not indicate a condition that would inplicate head
penetration | eakage.

M nor boron residue was noted on the outer periphery of
the reactor pressure vessel head around the
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penetrations between Stud Hole No. 43 and Stud Hol e

No. 10 and around penetration |ocations L15, RI11

and R9. These conditions are the result of previous
CRDM canopy seal weld or conoseal |eakage identified
during previous outages and have been previously

eval uated by Metallurgical Engineering. There was no
evi dence of significant boron build up or obvious

| eakage staining at the penetrations that is indicative
of industry identified Primary Water Stress Corrosion
Cracki ng pressure boundary | eakage.

Unit 2

During the Cycle 9 outage, in 1999, boron residue was
noted either at CRDM penetration | ocations A5 or B5.
There was no obvi ous | eakage path identified to
determ ne the source of |eakage. The area was cl eaned
of residue and base material was exam ned for materi al
degradation. There was no evidence of materi al
degradati on or wastage. The area was noted and

i nspected the foll owi ng outage (Cycle 10) and showed no
boron residue. Best effort exanms of the head base

mat eri al and the peripheral penetrations after Cycle 6
and prior to Cycle 9 did not show any indication of
pressure boundary | eakage. No history of boric acid

| eakage in the reactor head vicinity has been

i dentified.

your schedul e, plans, and basis for future inspections
of the reactor pressure vessel head and penetration
nozzles. This should include the inspection nethod(s),
scope, frequency, qualification requirenents, and
acceptance criteria, and

TVA RESPONSE:

SN will performa renote under insulation inspection
of the reactor head at the next refueling outage for
each SON unit for evidence of boric acid | eakage or

| eakage associ ated with CRDM penetration nozzles. This
i nspection will be a 100 percent head surface renote
canmera inspection to the extent achi evabl e using
current craw er technology. 1In addition, a best effort
CRDM nozzl e penetration exam nation will be perforned.
These inspections will be perforned by a VI-2 Certified
| nspector, any questionabl e indications or evidence of
boron will also be inspected by a Metall urgical

Engi neer.
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SN will continue to performlimted reactor pressure
vessel head bare netal exami nations on periphery nozzle
penetrations and approximately 50 percent of the
general head vicinity for evidence of |eakage during
each unit’s refueling outage consistent with current
site practices. |If future above the head boric acid

| eakage occurs, SN will follow the site prograns for
identification and repair of |eakage. During each
unit’s refueling outage, the control rod drive canopy
seal s, conoseals, reactor flange, and areas above the

reactor vessel head insulation will be inspected for
t he presence of boric acid. Any evidence of boric acid
| eakage will require further investigation, renoval,

and eval uation as required by ASME Section X, |WB-
3142.

A m ni mum of 25 percent of the reactor vessel head
penetration nozzles will be inspected in each 10-year
interval specified in the ASME Code, Section X, In-
service | nspection.

your concl usion regardi ng whether there is reasonable
assurance that regulatory requirenents are currently
bei ng nmet (see the Applicable Regulatory Requirenents,
above). This discussion should also explain your basis
for concluding that the inspections discussed in

response to Item1.D will provide reasonabl e assurance
that these regulatory requirenments will continue to be
met. Include the follow ng specific information in

thi s di scussion:

(1) If your evaluation does not support the concl usion
that there is reasonabl e assurance that regul atory
requi renents are being net, discuss your plans for
pl ant shut down and i nspecti on.

(2) If your evaluation supports the conclusion that
there is reasonabl e assurance that regul atory
requi renents are being nmet, provide your basis for
concluding that all regulatory requirenents
di scussed in the Applicable Regul atory
Requi renments section will continue to be net until
the inspections are perforned.

TVA RESPONSE

SQN perfornmed an inspection of a m ni num of 25 percent
of the head penetrations on both units within a 10-year
interval required by ASME, Section Xl, which is the
code specified by 10 CFR 50.55a. SQN has procedures
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and instructions in place for identifying, evaluation,
and correcting conditions which woul d adversely effect
the reactor cool ant pressure boundary and supporting
systens; and which woul d provide for conpliance with
10 CFR 50 Appendix B, Criterion V, Instructions,
Procedures, and Drawi ngs, Criterion I X, Control of
Speci al Process, and Criterion XVlI, Corrective Action.
In addition, SQN has an operating head tenperature
which puts it in the | east susceptibility category of
greater than 30 effective full power years (EFPY) using
the Oconee 3 nodel and each of the SON units have
operated for |ess than 15 EFPY.

TVA' s eval uation concluded with reasonabl e assurance
that the regulatory requirenments outlined in NRC
Bul | etin 2002-01, Applicabl e Regul atory Requirenents
Section, are currently being nmet and concl udes the

i nspections identified in Section 1D of TVA' s response
w || provide reasonabl e assurance that these regulatory
requirenments will continue to be net. This conclusion
is based on the fact that SQN has established prograns
and procedures to inplenent the required inspections,
eval uations, repairs, and anal ysis of systens and
conponents to maintain integrity of the reactor cool ant
system pressure boundary. Additionally, although SQN
reactor pressure vessel CRDM nozzle cracking
susceptibility is one of the lowest in the industry,
the comm tnent made to perform an inspection of the
entire head during the next refueling outage wll
provi de increased confidence that boric acid
degradati on probl ens experienced at other plants have
not occurred at SQN.
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Table 1

SUMVARY OF SON REACTOR HEAD | NSPECTI ON RESULTS

UNIT 1

RFO

| nspection
Dat e

Coment s

2/ 3/ 94

Performed during first ten year 1Sl exam - Head
shroud was raised to performI| Sl penetration exans
on UHI penetrations - this provided a conplete
overvi ew of the reactor head base netal
Approxinately 50 to 100% of the CRDM penetration
circunference was accessi bl e, depending on | ocati on.
Boron resi due was noted around CRDM penetration

| ocati on A5. Leakage path indicated source as
conoseal |eak at nechanical joint. O her extraneous
boron residue was noted and attributed to the

i nadvertent actuation of the contai nnent spray
system during construction and prior to initial

pl ant start up.

11/ 1/ 95

Head shroud was raised as a result of |ower canopy
seal weld | eakage at CRDM penetration | ocations A5,
E13, and L13. Boron residue was noted around the A5
penetration base netal. The area was cl eaned.

There was no evidence of degradation or materi al
wastage in the areas cleaned. There were no other

i ndi cations of boron | eakage on the renmi nder of the
head and no change in the head condition noted in

t he previous outage.

3/ 30/ 97

The shroud plate was rai sed approximately 2 inches
provi di ng 100% vi sual access to the first row outer
peri phery penetrations and partial visual access to
the second row penetrations. No change in head
condition since |ast inspection was noted.

9/ 16/ 98

The shroud plate was rai sed approximtely 2 inches
provi di ng 100% vi sual access to the first row outer
peri phery penetrations and partial visual access to
the second row penetrations. No noted change in
head condition since |ast inspection.

10

2/ 28/ 00

The shroud plate was rai sed approximately 2 inches
provi di ng 100% vi sual access to the first row outer
peri phery penetrations and partial visual access to
the second row penetrations. No noted change in
head condition since |last inspection. CRDM Canopy
Seal Weld | eak noted at CRDM penetration

|l ocation J1. No extraneous boron residue was
attributed the J1 canopy seal, |eakage was mni nor

11

10/ 27/ 01

The shroud plate was rai sed approximtely 2 inches
provi di ng 100% vi sual access to the first row outer
peri phery penetrations and partial visual access to
the second row penetrations. M nor boron residue
was not ed, eval uated, and docunented under

PM WO 00- 007281-000 (PM 040851000). There was no
significant change in head conditions since the |ast
i nspection.
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Tabl e 2

SUMVARY OF SON REACTOR HEAD | NSPECTI ON RESULTS

UNIT 2

RFO

| nspectio
n Date

Coment s

7/ 28/ 94

Performed during first ten year 1Sl exam - Head
shroud was raised to perform| Sl penetration exans
on UHI penetrations - this provided a conplete
overvi ew of the base reactor head base netal
Approximately 50 to 100% of the CRDM penetration
circunference was accessi bl e, dependi ng on | ocati on.
No indication of boron | eakage at the pressure
boundary conponents was not ed.

4/ 27/ 96

The shroud plate was rai sed approximtely 2 inches
provi di ng 100% vi sual access to the first row outer
peri phery penetrations and partial visual access to
the second row penetrations. No noted change in
head condition since |ast inspection.

10/ 13/ 97

The shroud plate was rai sed approximtely 2 inches
provi di ng 100% vi sual access to the first row outer
peri phery penetrations and partial visual access to
the second row penetrations. No noted change in
head condition since |ast inspection.

4/ 23/ 99

The shroud plate was rai sed approximtely 2 inches
provi ding 100% vi sual access to the first row outer
peri phery penetrations and partial visual access to
the second row penetrations. M nor boron residue
was noted around CRDM penetration | ocations A5 or
B4. The area was cl eaned and no materi al
degradati on was observed. No other noted change in
head condition since |ast inspection.

10

10/ 29/ 00

The shroud plate was rai sed approximtely 2 inches
provi di ng 100% vi sual access to the first row outer
peri phery penetrations and partial visual access to
the second row penetrations. No noted change in
head condition since |ast inspection. Area around
CRDM penetration |ocations A5 and B4 showed no
change since the |ast inspection.
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ENCLOSURE 2
TENNESSEE VALLEY AUTHORI TY
SEQUOYAH NUCLEAR PLANT (SQN)
UNITS 1 AND 2

NRC BULLETI N 2002-01, “REACTOR PRESSURE VESSEL HEAD
DEGRADATI ON AND REACTOR COOLANT PRESSURE BOUNDARY | NTEGRI TY”

COVM TMENT

SN will performa renote under insulation inspection of the
reactor head at the next refueling outage for each SQN unit
for evidence of boric acid | eakage or | eakage associ at ed

wi th CRDM penetration nozzles. This inspection will be a
100 percent head surface renote canmera inspection to the
extent achi evable using current craw er technology. In
addition, a best effort CRDM nozzl e penetration exam nation
will be performed. These inspections will be perfornmed by a
VT-2 Certified Inspector, any questionable indications or

evi dence of boron will also be inspected by a Metall urgical
Engi neer.



