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U,8., NMuclear Regulatory Commisaion
ATTN: Document Control Desk
Washington, D.C. 20955

Gentlemen:
In the Matter of ) Docket Nos, 50-259
Tennessee Valley Authority ) 50-296

BROWNS FERRY NUCLEAR PLANT (BFN) - SPALL BORE PIPING PROCRAM, TUBING, AND
CONDUIT SUPPORT PLANS FOR UNITS 1 AFD 3 -~ ADDITIONAL INFORMATION

References: 1. TVA letter to NRC dated February 27, 1991 - Action Plan
to Disposition Concerns Related to Units 1 and 3 Small
Bore Piping

2, TVA letter to NRC dated February 27, 1991 ~ Action Plan
to Disposition Concerna Related to Units 1 and 3 Tubing

3. TVA letter to NRC dated May 6, 1991 - Action Plan to
Disposition Concerns Related to Units | and 3 Conduit and
Conduit Supports.

The purpose of this letter is to provi“e additional Information w-ich
clarifies TVA's plans for dispositioning concerns related to Units 1
and 3 Small Bore Piping, Tubing, and Conduit Support Programs. This
additiona’ information was requested by NRC during teleconferences held
on October 21 and November 19 and 21, 1991, This letter augments the

| referenced TVA letters,

Enclosure 1 to this letter provides the requested informatien for the
Small Bore and Tublng Programs, Enclosure ? provides the requested
information for the Conduit Support Program. Expeditious NRC review of
this additional information and issuance of a supplemental Safety
Evalua*ion Report by December 31, 1941, are requested {n order to support

the deslgn and modifications required to be completed prior te restart of
Unit 3.
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U.5, Nuclear Regulatory Commission
Lesvmber 12, 1991

Enclosvre 3 summarizes the new commitments contained in this letter, If
you have any quections, please telephone J. E. McCarthy, Restart
Licensing Manager, at (205) 729-2703,

Sincerevy,

)
Tl b .

0, J. Zeringue

Enclosures

ce (Enclosures):
KRC Resident Inspector
Browns Ferry Nuclear Flant
Route 12, Box 637
Athens, Alabama 35611

Mr. Thierry M. Ross, Projett Manager
U.S. Nuclear Regulatory Commission
One White Flint, North

11555 Rockville Pike

Rockville, Maryland 20852

Mr., B. A, ¥Wilson, Project Chief
U.8, Ruclear Regulatory Commission
Region I1

101 Marietta Street, NW, Sulte 2900
Atlanta, Georgla 30223



ENCLOSURE 1
BFN Unit 3 fmall Pore/Tubing FPrograms

Backarcund - Unit 2 and Common Restatrt Program

The Small Bore program resulted from the resolution of Significant Condition
Report (SCR) SCREFNCEB&S 0 and employee concerns which were {dentified for the
entire plant, The Unit 2 and common small bore restart program consisted of
approximately 715 ans® ‘9is problems covering 27,000 feet of piping and 4,500
supports., The Unit . and common small bore program developed the attributes
for field walkdown originally by rigorously analyzing 31 problems which
consisted of approxi~ately 1,500 feet of plping and 137 supports, The
original 31 problems were selected based on worst case loading conditlions,
representative probie.s associated with employee concerns (EC), conditions
adverse to quality (CAQ, and industry concerns. The selected problems
contained two or more of the following ltems: 1) >200°F and/or »200 pal, 2)
relief valve, 3) high elevation or heavy eccentric mass, 4) source movements,
5) schedule 160 pipe, 6) selsmic non-seismic overlap, 7) diesel generstor
building, and ¥) standby gas creatment building, The 31 problems were
distributed between the units with 20 being in Unit 2, 0 in Unit 3, s=ight in
Unit 1, and three in Common,

After the small bore program attributes were established, a waikdown procedure
waa written, The walkdown procedure established & set of minimum
requirements., Iaplementation of the procedure was accomplished by training
experienced pipe stress and support design engineers or engineering
agsociates. The walkdown team evaluated the small bore piping and supports
for functionality and edherence to the design criteria. The field judgements
and evaluations were based on conservative agsumptions, which assured
gualification to the design criteria for the accepted, repaired, or modified
plant configuration., During the course of the walkdowns, configuratlions in
the field, that could not be accepted by engineering Judgement were further
evaluated, In order to perform these further evaluations, generally as-bullt
data wvas obtained and rigorcus analysis performed. Conditions, which did not
meet the design criteria bur met the operabllity criteria, wvere acceptable for
one ctycle., Modifications or repairs wete made in accordance with the desigr
criteria for items found to be Aeficient when compared to the operability
criteria,

During the small dore program, the NRC reyested that TVA {ncreas: the
rigorously analyzed population so that teu percent of the wupports wvere
specifically evaluated., In response tc thelr request and due to the program's
need for further evaluations, 45 additional problems, which ccatained
appreximately 2,200 feet of piping and 200 supports were as-built and analyzed
in the Unit 2 and common rescart effort, The 45 problems were distributed
between the units as three in Unit 1, 29 in Unit 2, one in Unit 3, and 12 in
commenn, The additional 45 problems analyzed did not result in sny additional
attributes which required revision to the Unit 2 and vommon program procedure.
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Prior to the completion of the Unit 2 and common program, & conflrmatory
analysis was performed, This analysis included 12 additional prodlems whico,
consisted of approximately 1,100 feet of piping and 169 supports. The putpos.:
ef the confirmatory analysis was to demonstrate the adequacy of the judgements
rade in the fleld. As-bullt data was obtained and the analysis included the
fixes made by the program (i.e., including modifications to supports, support
additiona, or support deletions as applicable for that problem). The results
of this ana’ysis demonstrated that all 12 problems met the long term pipe
stress and pipe suppert criteria. The confirmatory analyeis did not result in
any additional attributes or programmatic concerns; thus confirming that
valkdown instructions were consistent with the requirements of the design
criteria for both pipe stress and pipe supports, The 12 problems vere
distributed between the units as one in Unit 1, seven in Unit 2, two in Unit
3, and tv: in common.

In retrospect, all of the evidence frem the Unit 2 and common emall bore
restart program concluded that the attributes were properly ldentified in the
original 31 problems and that the program has been properly implemented to
assure that the small hore piping and associated supports were gualified to
the pipe and support design cri_ - via, Increasing the rigorous analysis sample
eize did not produce any additional generic¢ attributes; therefore, increasing
the population had no effect on changing the {mplementation of the program
from the original developed attributes,

The tubing program resn” 24 from the resolution of SCREFNEEBBSSS,
SCRBFNEEB8S 43, employee concerns and nonconforming conditions which were
ldentified for the entlre plant, The Init 2 and common restart tubing program
began a8 an as-constructed program consisting of 66 tubing installations and
approximately 250 tubing supports. Later the scope of the tubing progrom
increased and then changed to an engineering attribute evaluation program
similar to the small bore pregram, The generic tubing attributes vere
developed from the as-built analysie of tie original 66 tubing installations,
A walkdown procedure established inspection attributes to be used In the field
and was lmplemented by using engineering judgement. Qualified engineers were
trained and performed the walkdown and evaluations similar to those of the
small bore program, No conflrmatory snalysis was performed. The Unit 2 and
common restart program included the as-built analysis of 20 tubing problems in
Unft 3 and 23 tubing problems in Lnit 1, The scope of the tubing program was
approximately 200 problems consisting of 9,000 feet of tubing and 714
supports, Therefore, Units | and 3 Installations were more than adegquately
considered In the development of the tubing attributes,

Similarity Between Unit 2 and Units 1 and 3

The primary systemy, for all three units, used similar drawings for
ingtallation (Unit 2 is opposite hand of Unit 1 and Unit 3 i & slide along of
Unit 2). The small bore piping and tubing for all three units were field
routed utilizlng the same design criteria and construction methods, The
seismic response spectra is the same for all units and the operating modes are
the same, The Unit 3 walkdowns to date have shown that the small bore and
tubing supports are similar in that the supports ronsist of Unistrut framing
members and light weight structural shapes (angles), The Unit 3 walkdowns to
date are finding breakage similar 10 Unit 2 breakage,
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Unit 3 Plan Summary

For the Unit 3 restart effort, the small bore and tubing programs have been
combined into one program for efficiency. The Unit 3 scope is approximately
a8 follows!

Total Small Bore Tubing
Problems 75 2758 100
Footage (ft.) 19000 16000 3000
Supports 2500 2000 500

The Unit 3 small bore/tudbing program i1s utilizing Unit 2 developed attributes
und the same technical walkdown procedure, Walkdown personnel are experienced
in piping aud tubing stress analysis and support design., The as-puilt
analysis data generated for Unit 2 and common restart effort is avullable for
use by Unit 3 personnel and has been used in training the Unit 3 personnel,
The Unit 3 teams walk the plant down and make conservative judgements of the
acceptability of the piping, tubing and their associated supports in the
field, tems, which are judged as possibly not being acceptable, are further
evaluated which generally includes collection, and evaluation of as-bullt
data, The acceptability is based on the piping and support design criteria.
No operability criteria is being used in the Unit 3 and Unit 1 small
bore/tubing programs, Modifications and/or repalrs are made to any ltem which
is determined to be unacceptable,

As was done for the Unit 2 and common program, the Unit 1 and 3 smali
bore/tubing program will perform rigorous analysis which will consist of ten
percent of the piping/tubing and ten percent of the supports, The
confirmatory analysis is contained in the tei. percent,

The Unit 2 and common restart tubing program performed analysis on
approximately 20 provlems physically located in Unit 3, These problems
encompassed tubing throughout the Unit 3 reactor building (inciuding ins'‘e
containment) and the diesel generator building. No additional analysis will
be performed on the Unit 3 tubing or supports unless the need to do so is
identified during the program implementation,

“he Unit 1 tubing scope is currently undefined., However, the Unit 2 and
common restart program analyzed 11 problems in the Unit 1 reacrtor building and
diesel generstor building and 12 problems In the Unit 1 contrel bay areas.
Depending on the total Unit 1 tubing scope, If the Unit 2 and common analysis
provide an adequate sample, no further tubing analysis will be performed
unlese required for the program implementation.
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Unic 1 and 3 Propram Details

In the development of attributes for the Unit 2 and common small bore and
tubd: g program, a list of 27 attributes was made. The Unit 2 and common small
bore and tubing rigorous analysls sample idencified that 1% of the attributes
were apyplicable as daficiencies at BFN., The small bore and tubing programs
¢valuated the other 15 attributes by having wxperienced and trafued engineers
nerformiug the wvalkdown. The Unit 3 checkiist of walkdown procedure BC-012-
“Engineering Attribute Walkdown Instructions for Seismic Class T Small Bore

P’ ing, Tubling, and Associated Supports" containg an attrihute which requires
an evaluatisn to identify any orl.er condition “hivh is judged Lo be
detrimencas to the gualification of the pipi. v tulivg or support, Training is
priv'4ed to walkdown personnel to assure that the gye¢sm a8 fucctional end
wil! eet the design criteria,

Relationship to Welding Prograr

The BFN weld program rveport identified a Uniy 3 small bore support with a
deficient weld., The deficiency was weld Lurn through ¢f the Unistrut

attached to the base plate, This type ¢f ~ondition would have been {den’'ifiled
during the Unit 3 small bore/tubing walkdown and evaluated as part of the
evaluaction of any condition deemed to be detrimental vo the qualification of
the aystem, Additionally, tue weld program report ldentified a Unit 1 small
bore support with a deficient weld. ™he deflicieacy was a one 3ided weld used
to attach Unistrut to syructural steel. This type of condition would hnve
been identified during the small bore/tubing walkdown and evaluated as past of
the evaluation of any condition deemed to be detrimental to the Gualification
of the system, Welds are evalusted by the walkdown team from a craftsmanship
aspect and from a functional perspective, During the walkdown, the tean
decides if the weld is acceptable, or requires further evaluation, or if
repalc is needed. Those requiring further evaluation wiil have as-“uilt data
collectad prior to performing the r ructural analysis., Thia procedure
gsatisiies the Intent of the welding projert report. The Unit 3 omall
bore/tubing prosram walkdown procedure H0-012 states that as-bulld data will
be obrained by uri»> Unirt 3 walkdown procer ire BC-005 - "Walkdown Instruction
for Piping and Pipe oupperts.”

Unit 2 Swmall Bore/Tubing rroeram Status

As of Wovember 8, 13991, ¢ ,::xit .sly 20 percent of the program ls complete.
Ninety problems huve been (' -aluated consisting of approximately 4,000
feet of pining &nd 505 supports. Fifty-six of the problems require some

further evaluation for pipe stress concerne., Of the 503 supports evaluated;

(a) 24 supports have be'n evaluated as acceptable without any repair or
modification being required,

{b) 5Z suppurts require modifications (i.e., adding brace, changing the
support direction, adding a U-bolt, delecing a support).

{c) 303 supports required generic repairs (l.e.,; torquing of U-bolts nuts,
torquing of clamp bolts, replacing of existing ciamp with Unistrut or
B~iine brand clamp), Some of these supports had other non-generic repairs
also,

(d) 75 supports require repairs consisting of adding of washera for cverslized
holes, replacing missing hardware, pipc to suppert attachment, and
replacing defectiv. ardware,
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(e) During the review of tnese 90 problems, an additlion of 24 new supports
wvere identified as belng required to qualify the piping installations.

Toe date the Unit 3 evaluation has found that the percentage of repairs,
modifications and new support additions 1s comparable to Unit 2,

Conclusion

The use of the Unit 2 and common smail bore and tubing programs' attributes
for the evaluatiop of Units 1 and 3 is justifiable based on the following
conclusionss

1, The primary systems, for all three units, used similar drawings for
irstallation, The small bore piping and tubiug were field routed
utilizing the same design criteria and construction methods., The seismic
response spcetra is8 the same for all unita and the operating modes are the
.“e .

2, The increased nize of the Unit 2 and common rigorously analyzed population
for small bor.. 1id not result in any additional attributes or changes to
the Unit 2 an. comnun restart program from what was developed in the
orig'nal 31 problem sample.

3., Impiea utation of the Unit 2 and common attributes on Unit 3 have resulted
in a ¢« servative program. The percentage of repairs, modifications and
new suppert additi{ons to date is comparable to Unit 2. The Jnit 3
‘1kdowns have shown that the small bore and tubing supports are similar
r. ween tha units consisting of Unistrut framing members and light welght
uctursl shapes (engles).
“u Unit 1 and 3 swall bera/tubing program will perform rigorcus unalysis
w»% 'k will consist of ten pervent of the piping/tubing and ten percent of
tlie supports, This will confirm chat the application of the attribuses
©.ed on the Umir 2 and common provides a conservative program for Uaits 1
and 3. Through “l1s program it will be demonstrated that the Uuit 1 and 3
small bore and tubing meet the desiagn criteria.
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ENCLOSURE 3
Summary of Commicments
The Unit 1 and 3 Small Bore and Tubing Program will perform analysis which

will consist of ten percent of the piping/tubing and ten per ent of the
supnrores,
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