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WEVCEANTUM FOR: S. S, Pawlicki Chief
Materials Engineering Branch
Sivision of Engineering

13 T T J. Halapatz
vater.als Ingineering Branch

STIJECT: ZXPRESSION OF DIFFERING PROFESSIONAL OPINION IN THE MATTER
OF THE ADEQUACY OF SEQUOYAH INIT ONE WELD DRAWSBEAD FAIR OF
PRESSURIZER RELIEF PIPE

The author of this memocrandum, hereinafter referred to as the mirosrity,

Terewith expresses his minority opinion in the matter of the adeguacy of the

wt.2 drawbead repa.r of the Sequovah Unit One pressurizer relief pipe. The

m.nority expresses .ts differing professional opinion in accordance with
Secticn I1.A.2.0 of the memorandum, Samuel J. Chilk to william J. Dircks,
2atel May 1, 1987, sublect, "FY 1982-86 Policy Planning and Prosram Suidance
FFP3)."

Nen Conformance Report NCR SWP~79-5-8 disclcosed, that during the hot
functicnal test.ng of Sequcyah Unit One, 1=-RCH-93) pipe support for the
pressurizer relief piping failed to slide in the vertical direction as the
Fressurizer expanded during heatup of the reactor coolant systex. As a result
the €-nch, schelyule 160 (nom. .718 wall), Type 316 stainless steel
Fresscrizer relief sipe was bent. The related safety ixplicatiion was :hat
fallure of this piping could lead to an uncontrolled blowdown of the reactor
coclant system.

%8 corrective actions, TVA had two options. The first cpticn was o cut out
the Zamaged pipe and replace it. This option, however, would regiire a systenx
pressure test .n accordance with ('77) ASME Code Section XI IWA=4400‘a),
which reguires that after repalirs by welding on the pressure retaining
toundary that a system pressure test be performed. The second o,--:n w28 tO
§tra.ghten the z.pe Dy a repalir procedure which would be exenmp fram system
hydrostatic testing. TVA, to aveid cutting ocut the damaged px;c. scught this
xemption through IAA=4400(D5)(3), which exempts from hydrostatic testing

era.rs Dy weiding on the pressure retaining boundary provided that the
epairs 2.d noct penetrate through the pressure boundary.

" '|ﬂ

The corrective action used by TVA o straighten the pipe wvas the weld drawbead
technigque. Two 270° grooves were ground in the pipe opposite :o and
stradéling the kink. The grooves were filled with weld metal, reground %o
Tenove that weld metal, then filled a second tine with weld metal. weld metal
shr.nkage provided the stressing to plastically straighten the zipe.



S, Fawl.cwl “2=

The repair was accepted by the Materials Engineering Branch via the
memorandum, Pawlizki to Rubenstein, dated Cesenber 4, 1579, subiece,
"c-ﬂolooc Valley Authority, Sequoyah Nuclear Unit Neo. 1.° TVA justif.éed the
exezption from hydrostatic %esting of the system after the repair on the Sasis
of .'A-~a00(b)(3). claiming that the process of welding to realign the pipe
d.d not result in penetration of the reactor coolant boundary. he minority
challenged acceptance of the repair on the bDasis that more inforsatilon was
neeled.

The memcrandum, Gustafson o Pawlichki, dated January 25, 1989, subiect, “Trip
Feport of Visit to Tennessee Valley Aa:hor.ty Sequoyah Nuclear Plant, Unit-1,*
which re;orted on & visit %o the Seguoyah te, found the repalr acceptable.
The minsrity, efter review of this rmemorendunm and documentation related
t“hereto, recoroended ln the memcrandum, Halapatz to Pawlicki, dated February
27, 1980, subject, “"Sequoyah Unit One Weld Drawbead Realignment of 6"
Pressur.zer Rel.ef Pipe,"” that the Materials Bngineering 3ranch defer
acceptance of the repair pending the development and reviaw of additional
information. The aminority was then advised by his assistant 4director that he
“as to personally examine i%e weld mockup used %0 gualify the repair which had
been made. The memorandum, Pawlicki to Rubenstein, dated February 28, 1930,
sublect, "Tennessee Valey Authority, Seguoyah Nuclear Plant, Unit Ne. 1,
Real.gnment of Pressurizer Rel.ief Pipe,” then reiterated acceptance of the
rega.r and recomuended that the ainority meet with TVA jerssanel &nd exarmise
metallographic samples. On March S and 6, 1980, the mincrisy visited T7VA at
Knexville and performed a metallurzical examination of the mozxup used for the
quaiification of the weld drawbead realignment of the Ssgqucyah Unit One
sressur.izer rellef pipe. Metallographic evidence was docutnented which showed
that the mockup weld was fully penetrated. Mull penetration of the mocicup
weld, which was supposed =2 represent the weld repair of the dataged
pressurizer relief pipe, obvously d.d not demonstrate compliance wis h
Sect.on XI IWA-4400(b)(3). This finding, in itself, provided cause for denial
of exempr.on from hydrostatic testing of TVA's weld drawvbead rejga.r ot the
pressurizer rel.ef pipe which had been zade. Other inconsistencies were noted
betseen the mockup and the actual relief pipe. For example, a d4.fferent
rater.al ~as csed in the mockup. Further, while the mockup had only one weld
groove, the actual relief pipe repair used two weld grooves. In addition,
metallograznic evidence vas Jdocumented which showed through-wall sensitization
0 & significant degree, .ndicating that & potential through-wall crack
propagation path existed. Since the propagation of cracks through the pipe
wall is the essential concern with respect to the .ntegrity of the reactor
coclant boundary, it is the minority opinion that intergranular corrosion
tests Wh.ch wouwld expose o the test environment specimens Which represent the
through-wall microstructure should be performed. However, only tests of ID
spec.men surfaces were performed.

Siven that the mockup weld was fully penetrated, the minority concluded %hat
TVA had not gualiflied its exezmption 0 system hydrostatic testing.

Sisclosure of the above information let %o a meeting of TVA and NRC on Mar:zh
'3, 1980. It vas agreed that TVA would perform in situ mc:alloq:a;‘y w0

evaliate sensit.zation in the actual relief pipe repair and re-rai.ograph
Tepa.r to determine whether or not the pressure boundary rad been fa..y

the
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penetrated. The examinatzion, reported in the memorandum Mills to C'Rellly,
dated April 11, 1982, subiect, "Sequoyah Nuclear Plant Unit 1 = Zressurizer
Felief Piping Support = NCR SaP 79-5-8 = Supplemental Inf:lnation” found the
veld heat affected zone tc be unsensit.zed and therefore, that sens.tizea Dase
metal underlying the weld 4id not encroach on the pipe ID. 1In addition, on
the basis of radiographic examination of the repair, it was concluded that the
weld 4id not encroach on the pipe ID, i.e., d4id not fully penetrata the
reactor coolant pressure boundary. These results were concurred in by CIE-RIZ
in the semcrandus, Murphy te Thornburg, dated April 22, 980, subject. "RII
Zeport No 50-327/80-12 Concerning Inspection Performed %o Evaluate Repalr of
Seguoyan Unit 1 Pressurizer Rellef Line.”

T™he minority considers that mesningful mezallurgical conclusions cannot and
should not be zade from Xerox reproductiocns of the in situ netallography,

wvh.ch have been made availadle. Siven the carbon content (.052/.059%) of the
pressurizer rellef pipe, the minority finds it anomalous that the weld heat
affected zones 4id not show some sensitization, since then it (s inferred that
the bSase metal at any distance from the mclten weld metal essentially did not
experience scme time in the B00°F o 1500°F sensitization range during post
welid cooling.

~ter of “he sensitization of austenitic stainless steels is enveloped in
versy. Argutents are made that the weid drawdeal rejalr welds are nd
ent than #djcining full penetrated installation welds. In the atsence
ntical metallurgical histories, however, this arguzent is teaucus. The

ity nctes the safety implication involved, viz., that failure of the
repaired piping cannot be .solated, which as & conseguence, could lead %0 an
ancontralled tlowdown of the resctor coolant system. The minority is of the
op.nion that this matter be examined to a much more definitive and conclusive
end. It should alsc be kept in mind that the environment, which will be
exper.enced in service by the repair, will be a calculated 0.2 ppa max.mum
oxygen bSearing steam rather than reactor coolant water containing a residual
oxvgen concentration during power operationn of 0.00S ppm. B3SWR pipe crack
experience and the lack of corrcsion data on the performance of sensitized
austenitic stainless steel weldments in 0.2 ppm oxygen bearing steam would
suggest caution in accegtance of the Segquoyvah weld drawbead repair of the
pressur.zer rellef pipe. The argument that AR service experience hag not
identified a problem with pressurizer rel.ef pipes is tenuous, decause it is
anknown how many, if any, operating plants include pressurizer relief pipes
“h.ch have been repaired as has Sequoyah's. Given this uncertainty, which the
minority feels is related %o the in situ metallography performed, the mcre
definitive laboratory examination and corrosion testing of boat sacples parted
from the weld drawbead repaired Sequoyah pressurizer relief pipe is proposed
for consideration.

with respect o the finding that the weld repair 4id not full penetrate the
reactor coclant boundary, it is the minority opinion that it has not been
demcnstrated that the radiographic technigque used has the capability ©o
develop this conclusion. While evidence that the 27 hole in an AS™ No. 12
penetradeter <as visidle %o TVA level III fila interpreters and OIE-RII
Ferscnnel may demonstrate that Jdefects are not present, these criteria zay not
necessarily denmcnstrate the capability of the technigque o discriminate in 2
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raficgragh Detween sound weld zetal and sound erought Sase metal underlving
“he e2.d metal. The technigue 3ust be able to provide for this distinction in
crier to confirm whether or not the weld has fully penetrated the reactor
cosiant boundary. The capability of the technigue could be confirmed or
ien.ed Ty rad.ographing a known fully penetrated weld and a known partially
pinetrated wveld .n the same material and observing if a distinction can be
made in fllp dens.ty dilferences in the wveld root area detween weld metal and

«Tought Dase neta.

Siven the controversy which sometimes attends the .nterpretation of
exz=inaticn results, inspection by third party is desiradble. Attention is
"a..ed O an NRC posit.on stated ia the zemcrandum, Rubsnstein to Farris,
‘ate? Ssptenber 12, 1979, subject, "Qualification of Inspectors, Inspestion
Srac.alists, and Inspect.on Agencies for Sequoyah." The Rubenstein morandun
states the NRD position that TVA institute third part inspection for the
fegioyah nuslear plant. The Rubenstein memorandum is provided as an
atiachrent to this memcrandum. The minority opinion concludes that third
ATy anspection (s required and should be implemented in the matter of the
atteptance of the weld drawbead repair of the Sequoyah Unit One pressurizer
re.ief pipe.

.

J. Halapat
Maserizls Eigineer 3ranch
Division of Engineering

) Office of Nuclear Reactor Regulation
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JISTRISLTION
SEF 211979 Docket Files Sce: NSIC
NRC °0R TiC
Local 7OR ACRS (16)
TERA R. Matisen
L.a-a File 0. Eisenhut
oocket lies.: §50-327/328 D. vassalle J. P. Knight
S. Varga L. Shao
F. Williams S. Pawlicki
¥r. H. G. Parris L. RJ:eas:ein V. Necnan
‘2a:;:r sf Power C. Stanle R. Gamole
Tennessee Valley Ay ‘ﬂcrfty M. ‘e—v ce #. Conrad
SC0A Chestaut Street Towar II ELD - C. Waochead C. Y. Cheng
Chattanccga, Tennessee 37401 IE (3) S. J. Bhate
Lr—Halapa%2 J. M. Grant
Cear Mr. Parris: F. B. Liztzon M, Hum
C. D. Seliers M. L. Scvle
SUSJECT: QUALIFICATION OF IMSPECTORS, INSPECTION SPEC ALISTS, AL

INSPECTIOM AGENCIES FOR SEQLCYAH

in Amencrent No. §1 to the Secuovan FSAR, you stated that vou will provid
Jour own incecencent review of the Secticn XI program of the ASME 3Sciler

and Pressure Vessel Code thmauch the TVA central cffice ssa#f in Chatssncoca,
Tennessee. It 15 TVA's policy %o provide i2s own fnssection semvices an the
sesis that TYA s a Fecera? agency and it is not subject o State or other
ncn-Feceral inspecss

It 's our position that TVA 1s not exempt from any cf the recuirements of
10 C7= Pare 5~ » Section 50.332(g)(4). Therefare, we recy re “'«zt VA
institute the third parsy 1:saecticn systam of the Secucyah nuclear power plant.

A Tetter of compliance is recuested.

Sincerely,

Crigizal sigaed y!

L. S. Rubenstain, Acting Chief
Light Water Reactors 3ranch 0. ¢
Civision of Prciect Management

cs: See next jage
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Docket Nos.: 50-327/328

Mr. H. G. Parris

Menager of Fo wer

Tennecsee Valley Authority

2332 Chest ﬂut Street Tocwer [1
Chattiancoga, Ternessee 37401

Jear Mr. Parris:

SUBJECT: QUALIFICATION OF INSPECTORS, INSPECTION SPECIALISTS, AND
INSPECTION AGENCIES FOR SZ JUuYAH

In Amencmert No. 61 to the Sequcyah FSAR, you statec that you will srovice

your own indesencent revwew of the Se..tun X1 program of the ASME 3oiler

dnc Fressure Vessel Code through the TVA central a“"e staff in Chatizncosa,
Tennessee. It is TVA's ao.icv to provice its own inscection servicas zn the
S2sfs that TVA s 2 Federal agency and it is not sub J8CT te State or other
non-federal inspectors,

% %s our position that TVA is not exempt from an y of the resuirements of

10 CFR Part 30, Section 50.53a(g)(4). Therefsre, we recuire that TVA

fnstitite the third party insdection system of the Sequcyan nucleir scwer plant.

A Tester of compliance is requested,

- 9 [
oS5 *,,.l_:EEZTZT- .
A .be*s tein, Acting Chief
Light water Rescioes Zramch Vo, 4
vision of Project Management

€s: See next page



