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The ACRS Subcommittee on the Sequoyah Nuclear Plant, Units 1 and 2 met on

WASHING "ON,DC
July 9, 1980, to discuss the Tennessee Valley Authority (TVA) application
for a license to operate the Seguoyah Nuclear Plant, Units 1 and 2 at full
power. Presentations were giyen by the NRC Staff, TVA, and the Westinghouse
Electric Corporation. The principal topics which were discussed were the
status of the NRC Staff's open review items, the implementation of the NTOL
reguirements, hydrogen contrcl, and the Applicant's and NRC Staff's work on
risk assessment for ice condensers and the applicability of filtered vented
containment. The Subcommittee also discussed the differing professional
opinion of the adequacy of the review of weld repairs made to the pressurizer
relief pipe on Unit 1. Notice of this meeting was published in the Federal
Register on June 24, 1980. A copy of this notice is included as Attachment
A and a list of attendees is included as Attachment L. Portions of the material
provided to the Subcommittee at this meeting are included as Attachment D. The
somplete set of material provided to the Subcommittee is in the ACRS files.
No oral statements were given by membery of the public nor were there any
requests for time to make oral statements. No written statements were submittad.
A transcript was kept of the Subcommittee meeting proceedings.

The ACRS members in attendance were Dr, J. Carson Mark, Subcommittee Chairman,
and Mr. W. Mathis. The ACRS consultants present were Or., I. Catton, Dr. W.
Lipinski, and Dr. Z. Zudans, and Or. R. Savio of the ACRS Staff was also
present, Ur. Savio was the Designated Federal Employee for this meeting. The
entire meeting was held in open session, X '

STATUS OF THE NRC REVIEW - C. Stahle, NRC Staff |

Mr., Stahle summarized the status of the open review issues current]y under con-
sideration. The Staff has listed 13 full-power non-TMI issues and 40 full-power
T™MI related iscues for Sequoyah. Actions nn 8 of the non-TMI issues and on 15
of the TMI related items are essentially ccaplete. Thirteen of the TMI related
items are to be resoived by agreed upon dates and onc of these items (degraded
core) #i11 be resolved in rulemaking. Actions on all remaining incomplete

items are expected to be completed within the next two to three weeks. Listings
of these items are on pages 1-3 of Attachment D.

e i s €

Rl an s SRR o Ln e s




Sequoyah -2 July 9, 1980

Mr. Stahle noted that there was the difference of professional cpinion on

the part Mr. John Halapatz of the NRC Staff regarding the adequacy of the
Sequoyah Unit 1 weld repair of the pressurized relief pipe. The pressurizer
relief pipe .had been bent during the hot functional test as a result of a
failure of the relief pipe to slide through a pipe hanger support. The pipe

in question is fabricated from six-inch 31655 pipe. The pipe was repaired by
grinding two 270 degree, two-thirds thickness depth grooves in the pipe
opposite to and straddling the bent section. The grooves were filled with weld
material, reground to remove the weld material and then filled a second time
with weld material. Weld metal shrinkage provited the forces to straighten the
affected section of the pipe. The pipe was not subjected to a hydrostatic test
after the weld repair. ASME codes would have reguired that the test be per-
formed had the pipe section been penetrated. Mr. Halapatz's concerns were
related to the lack of hydrostatic testing and the pessibility that the pipe
material in the area of the weld may have been sensitized. The matter was
discussed at some length. It was generally agreed that, in view of the degree
of inspection the weld area had received, a hydrostatic test of the system
would not increase the assurance that the system would perform as designed. The
issue of pipe metal sensitiza*ion was not, however, resolved. Construction of
and examination of a prototypical mock-up and third party inspection were sug-
gested as ways of resolving the disputs as to the adequacy of the pipe system
after the repair. Mr. Halapatz has summarized his concerns in the document
included as Attachment F.

FLOOD PROTECTION - M, Burzynski, TVA

Mr. Burzynski indicated that the probable maximum fiood for the Sequoyah plant
was based on a three day storm, occurring over the 21,400 sq. mile of water-
shed, with a total rain fall of 16.8 ‘nches and preceded by a thr2e day storm
occurring three days earlier with a total rainfall of 6.7 inches. The seismic
design base flood was based on the failure of four upstream dams coincident

with a flood crest equal to that of one-half the probable maximum flood. The
flood protection plan calls for the immediate controlled shutdown and cooldown,
the call-up of additional personnel, and the activation of the diesel generator
system. These steps would be taken when the flood warning is received. Follow-

ing this the flood protection plan calls for using the high pressure fire
protection system as a replacement for the auxiliary feedwater system, replacing
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component cuoling water with the essential raw coolant water, filling radwaste
tanks to prevent flotation, sealing drains to the diesel generator and emer-
gency raw coolant water buildings, and disconnecting all batteries situated
below the design base flood level. The flood warning system provides a mini-
mum of 24 hours notice before the flotJ crest reaches the plant. This would
allow implementation of all parts of the flood protection plan.

SINGLE UNIT/TWO UNIT DESIGN CHANGES - D, Williams, TVA

Mr. Williams summarized the design changes which would be implemented in the
Sequoyah plant before two unit operation. TVA was required ti expand their
service water heat dissipation facility at Sequoyah as a result of the passage
of the Federal witer Pollution Control Act of 1972. New natural draft cooling
towers were added to allow full power operation under warm weather conditions.

The design of these cooling towers is such that they discharge into the condenser

water intake pumping statfon. Design studies were performed which show that

under certain conditions, the discharge from the natural cooling towers would
exceed the design temperature of the ERCW pump, A decision was made to build
a new ERCW pumping station. The present pumping station is adequate to accom-

modate the oper:tion of Unit 1. The new pumping station will be for the operation

of Unit 2. In addition, ar interim auxiliary buildirng secondary containment
enclosure has been added to provide a more effective barrier to airborne con-
taminants. This barrier will no longer be needed after the completion of the
construction associated with Unit 2,

STATUS OF THE LOW POWER TEST PROGRAM - C. Stahie, NRC
Mr. Stahle indicated that the review of the low power test program was esien-

tially compieted and that approval of the program was expected by July 11, 1980.

A similar program has been approved for North Anna Unit 2 and is currently
underway.

REACTOR VESSEL NOZZLE UNDER CLAD CRACKING - £, Toddy, Westinghouse

Mr. Toddy indicated that the concerns relative to the existence of cracking
in the Sequoyah reactor vessel nozzles were related to the discovery by the
westinghouse-French licensee of the cracking in pressure vessels manufactured
in Europe. The cracking is believed to be hydrogen-induced and as a result
of the welding process/heat treatment used in applying the cladding. The
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Sequoyah Unit 1 nozzle was manufactured in Rotterdam and was accordingly
inspected. Underclad cracking was found in the vessel nozzles. All cracks were
below the designated ASME critical flaw size but were quite numerous in some
sections of the nozzles. The Prairie Island Unit 1 vessel nozzles were clad using
similar techniques. This vessel will be inspected in about six morths at the
refueling outage. The vessel has been in operation for about nine years. Infor-
mation on the existence of underclad cracking and propagation should be obtained
from this inspection,

STATUS REPORT ON ICE CONDENSER RISK ASSESSMENT STUDIES - R, Christe, TVA

Mr. Christe indicated that there were four programs currently underway. The
Systems Interaction Methodology Applications Program being conducted at Sandia
under NRC sponsorship is using the Watts Bar plant for the

study and is similar to the Sequoyah plant, It was concluded that the facility
was well protected against interactions which were considered within the scope
of the study.

The Reactor Safety Study Methodology Applications Program is being conducted

by RES-PAS. The objective is to determine dominant accident sequences using

the methodology developed in WASH-1400. The plants being studied are Sequoyah,
Grand Gulf, Calvert Cliifs, and Oconee. The Sequoyah ice condenser study is not
yet completed. The re:ults at this point indicate that ice cnndenser plants have
at different dominant accident sequences but the risk associated with the plant
is similar to what would be expected in larger dry cortainment plants.

TVA tiss contracted with Kaman Sciences, Inc. for the performance of the
reliability evaluation of the Sequoyah Unit 1 auxiliary feedwater system. The

GO code was employed in this analysis. The GO code had been used extensively

for defense applications studies ana is oriented to success tree rather than

fault tree sequences. The results indicated that the probability of success-

fully starting an auxiliary feedwate: system upon demand and providing adequate
water fluid pressure to at least two steam generators was 0.99939. In a loss-
of-offsite power with diese] generators and battery backup available, the auxiliary
feedwater system supply success probability was calculated at 0.99997.
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In addition, TVA intends to use the GO methodology to assess plant availa-
bility and plant safety. Phase 1 of this work is to be conducted with
simplified plant models. It was initiated on July 1, 1980 and is expected to
be comp1eted.by December 31, 1980. Phase 2 which involved expansions of the
simplified model and the application of improved reliability data will be
initiated on January 1, 1981 and will be completed within a year.

STATUS OF PAS WORK ON ICE CONDENSER RISK ASSESSMENT - M. Taylor, NRC/PAS

Mr. Taylor described the ice condenser reliability study being conducted within
the Reactor Safety Study Methudolooy Applications Program. This program
involved a reassessment of the WASH-1400 work to obtain an improved baseline for
the WASH-1400 model plants and studies more current LWR designs, one of which
was the Sequoyah ice condenser., ‘he estimated probability of severe core damage
resulting in these studies is given on Table 1 in Attachment D. It is noted
that the risk associated with the Sequoyah plant is comparable to tha® assc-
ciated with the Surry and Peach Bottom WASH-1400 plants. Site characteristics
are incorporated in these estimates. The Indian Point studies involved risk
estimates for the Indian Point site with var ious reactor types. A summary of
these results is given on pages 4-5 of Attachment D. Mr. Taylor noted that

the ice condenser failure most affecling risk is the overpressure failure and
that, while the ice condenstr dominant risk sequences are somewhat different
from the WASH-1400 PWR and PWR designs, the overall risk seems to be comparable
within the uncertainties of the analysis.

STATUS ON HYDROGEN CONTROL STUDIES - G. Dilworth, TVA and W. Butler, NRC

Mr. Dilworth summarized the work that TVA had done on hydrogen control in ice
condensers. Mr. Dilworth noted that the studies had been conducted over the
past nine month period and had concluded that the current Sequoyah design can
withstand substantial amounts of hydrogen above the design basis. The maximum
containment strengths of 33 psig and 42.5 psig, based respectiVely on tne
yield and ultimate strengths, have been caluclated. TVA has concluded that the
present Sequoyah design can withstand the hydrogen generated at 25% metal-
water reaction of the ultimate strength is used as the failure criteria. The
assumptions are that the hydrogen is generated and released into the contain-
ment and that a fast burn (5 to 30 seconds) occurs and that no shock wave 1§
associated with the hydrogen burn. This would be similar to the postulated
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TMI-2 scenario. A number of concepts for providing additional protection against
hydrogen burns were studied. Vented containments using filtered release,
additional containment shells, and coupled containment structures (Unit 1 and
Unit 2) were studied, Controlled combustion (ignition sources) and means for
preventing combustion (nitrogen inerting and halon suppression) were also studied.

Filtered vented containments were judged not to be effective for rapid pressure
transients and to have associated with them a risk of unnecessarily releasing
contamination. The coupled containment concept studied was that of connecting
the containments for Unit 1 and Unit 2 through a valved tunnel, These wer?
judged not to be effective for rapid pressure transients and to have the

potential for degrading the safety of the second unit in the event of an " _.cident.
Controlled combustion sources were judged to have the highest potential for
reducing the risk from hydrogen during most accidents leading to clad oxida-

tion. The system also has the aanntage of haiing a moderate initial cost and low
operating and maintenance costs. Nitrogen inerting was judged to be impractical
for an ice condenser containment. The containments are small and require fre-
quent entry for inspection and maintenance duties. Backfits which would elimi-
nate the need for frequent entry would be difficult and expensive. Halon sup-
pression was judged to be potentially effecti?e in preQenting hydrogen combustion,
The decomposition products, however, may degrade the long term operability of

the plant equipment under accident conditions. The most promising concepts for
enhancing the design capability for hydrogen control were ignition sources and
halon suppression.

TVA proposed that a distributed ignition source system be installed as an
interim hydrogen control measure. Programs would be continued which would be
directed at improving the distributed ignition source system and to further
the applicability of halon suppression. Mr, Dilworth indicated that the dis-
tributed ignition source system had the potential for controlling hydrogen

up to 70% metal-water reaction, It is expected that the core could not be
contained within the pressure vessel beyond this point,

Mr. Butler indicated that the Staff would review the proposed ignition system,
TVA would be permitted to proceed with the installation of the system but not
v uperate it until NRC concurrence was obtained., It is expected that the
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insrallation of this system and the NRC review would take about three months,
In addition, Mr. Butler indicated that the NRR had initiated a user's request
for a safety research program directed to eQaluating systems for mitigation

of degraded core/core melt accidents. This program would be directed toward
the developﬁent of information on mitigation systems for all LWR containments
for use in the upcoming rulemaking proceeding. The short term program (6-12
months) would be directed toward evaluating systems for the mitigation of
degraded core accidents in ice condensers and Mark I1I containments. Hydrogen
generation rates for degraded core accidents would be eveluated and containment
response during a hydrogen burn would be determined. The effectiveness of
various hydrogen control systems .nder these conditions would be studied.

The long term program (2 years) would be directed towards the study of venting
systems and advanced hydrogen rontrol systems for all LWR containments. Dis-
tributed ignition sources, large thermal recombiners, halon systems, inerting
systems, water fog systems, large catalytic recombiners, and oxygen .:aVenging
systems would be studied.

STATUS REPCRT ON FILTERED/VENTED CONTAINMENT SYSTEMS - J, Meyer, NRC/NR

Mr. Meyer described the Staff's current studies on filtered vented containemt
systems., These studies were directed toward the Zion and Indian Point plants.
Conceptual designs for filtered vented containments have been studied. ihese
involve venting to water suppression pools with the possible addition of Tollow-
on sand and gravel and charcoal/HEPA filters. Systems would not be able to

cope with all ranges of hydrogen release unless very large vent lines were used.
Vent lines of about a three foot diameter would have the capability of dealing
with most accident sequences.

HAAIRARAAK AR AR IR AR I AR TR * k&

NOTE: For additional details, a complete transcript of the meeting is
available in the NRC Public Document Room, 1717 H Street, N.W.,
washington, L.". 20555 or from the Alderson Reporting Co., Inc.,
300 7th Street, S.w., Reporters Building, Washington, D.C. 20024,
(202/554-2345).
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2 ed during the balance of the

& | ue Subcommitiee will then hear
presentations by and hold discussions
with representatives o7 *he NRC Stafl,
their consultants, and otber interested
persons.

Further information regarding topic®
to be discussed. whether the meeting
has been cancelled or rescheduled. the
Chairman's ruling on requests for the
opportunity to present oral statemenis
and the time allotted therefor can be
obtained by 8 prepaid telephone call 1o
the cogniznt Designated Federal
Employee, Mr Peter Tam (telepbone
202 /634-1413) between 815 a.m.

5:00 p.m., EUT.

Dated: june 18, 1960.
john C. Hoyla
Advisory Commitiee. Management Officer.
(PR Do Gl—ﬂh‘&”lﬂwl
PLLNG CODE TSR

Advisory Committee on Reector
bcommittee O the

The ACRS Subcomamitiee on the
Gequoyah Nuciear Plant will hold &
meeting on July 8. 1980, in Room 1048,

H 5L, NW, Washington. DC to
( w the Tennessee Valley Authonty
. «A) request for a license to operste
this plant. Notice of this meeting was
published june 20, 1980.

In sccordance with the procedures
outlined in the Federal Regisier o0
October 1, 1679 (44 FR 56408}, oral or
wrillen gtatements may be peesented by
members of the public. recordings will
be permitted only during those portions
of the meeting when & transcript is being
kept. and questions mAaYy be asked only
by members of the Subconunitiee, ita
consultants, and Siall. Persons desining
\o make oral statements should notify
the Designated Federal Employee 88 far
in advance as practicable 80 that
appropriate errangements cun be made
\o allow the necessary time during the
meeting for such statements.

The entire meeling will be cpen t0
public attendance except for those
sessions during which the Subcommittee
finds it necessary 10 discuss proprietary
information. One or more closed
sessions may be necessary 10 discuss
such information (Sunshine Act
Exemption 4.) To the extent pracucnblc.
these closed sessions will be held so as
{0 minimize inconvenience to members
of the public in attendance.

The agenda far subject weeting shall

e as follows:

Wednesday. July 8. 1980. 8:30 a.m.
until the conclusion of business.

During the initial portion of the
meeting, the Subcommittee, along with
any of its consultants who may be

-ont, will exchang? prelisninary
views regarding matters 10 be
considered during the bulance of the

mcanng“

The Subcominitiee will then hear
presentations by and hold discussions
with representatives of the NRC Staf.,
the Tennessee Valley Authority (TVA),
their consultants, and other taierested
persons.

Further information regurding topics
1o be discussed. whether e meeting
has been cancelled or rescheduled. the
Chairman's ruling on requests for the
or vortunity to present oral stslements
and the time allotted therefor can be
obtained by @ prepaid teiephone call 0
the cognizant Designated Federal
Employee. Dr Richard Savio (telephone

2/ 634-1267) between 815 a.m. and
%:00 p.m. EST or EDT.

| have Getermined. in accordance with

/Suboecﬂon 10(d) of tie Federa!

Advisory Committee Act, that it may be
necessary to close some portions of this
meeting 10 protect proprietary
information. The authonty for such
closure is Exemption (4) to the Sunshine
Act. 5 US.C s52bic)(4).

Dated. june 18 1980,
joha C. Hoyle,

[“ocke: No. 5-32)

Metropolitan Edison Co. (Three Mhe
\sland Nuclear Station, Unit 2%
|gsuance of Directir's Decinion Undaer
10 CFR 2.208

(O September 14, 1979, 8 notice was
publisbed in the Federal Register that &
petiton by the Anti-Nuclear Group
Representing York (ANGRY) was being
considered under 10 CFR 2.208.
ANGRY's petition requested that ue
Commisgion prepare an environmental
impact stalement concerning the venriag
of radioactive gases from the reactor
buildng of the Three Mile Island Nuciesr
Station. Unit 2 Because thig action will
pot cause Any significant environmen
impact. it has been determined not W0
prepare &n environmental «npact
statement Accordingly, ANGRT's
petition is denied.

A copy of tne formal decision denying
the petition is available for inspection in
the Commission’s Public Document
Room at 1717 H Stree! NW..
Washington. D.C. 20855 and (o the local
public document rooms at the State
Library of Pennsylvanie (Government
Publications Section), Educetion

Building, Commonwealth and Walnut
Streets, Harrisburg, Pennsylvania 17128
and the York College of Pennsylvania.
Country Club Road. York, Pennsylvania
17405. /. ~opy will also e filed with the
Secretary for the Commission’s review
in accordance with 10 CFR 2.2mic) As
provided in 10 CFR 2.208(c) this decision
will become the final action of the
Commission twenty days alter issuance
unless the Commiseic™ :
the decision oD its oWt
that time.

Dated &t Bethesda, Maryland, this 13th day
of lune, 1960,

For the Nuclear Regulatory Commission.
Edson G Caee,
Acting Director, Office of Nuciear Reactor
Roguiation.
% Doc o e Fied o 340 B2 wm|
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DEPARTMENT OF TRASPORTATION
Feceral Rallrosd Administretion

Public Meeting To Outiine and Discuss
Proposed Guidelines and Procedures
Flegurding Rock |sland Rallroad and
Employre Assistance Act and
Milwaukee Rallroad Res Act

On Wednesday. june 75. 1980, &1 10:00
a.m.. the Faderal Railroad
Admip tration (FRA! will bold &
meeting in Room 834 of the Nassif
Building, 400 7th Streel. Southwesl
Washington, D.C. 10 ouuine and discuse
the propr-ed guidelines and procedures
to be lssund by the Cepartmenl of
Transportation (DOT), under which the

blic may submit applications for
directwd service under section 104 of the
Rock lsland Railroad Transition and
Employee Assistance Act (Pub. L. 98-
254) and section 18 of the Milwaukee
Railroad Restructuring Act (46 US.C
918), and the proposed criteria which the
Department will use to evaluate those
spplications

The meeting is open 10 the public,
including nterested states and
organizations who are congidering
applying for directed service ynder Pubs
L. 98- 254,

lesued \o Washing'on. D.C.. on June 20,
19680
Michasl T. Haley
Acting Chief Counsel
mon.»uml'\hdo-u L. g
BiLLNG COOE - e




§:30 - B8:4C
8:40 - 9:00
g:00 - 9:30
9:30 - 10:00
10:00 - 10:45
10:55 - 11:15

11:15 - 11440

11:40 - 12:30

DRAF 7 AGENDA
ARSR PRESENTATIC |
T
ACRS
we=6 on JuLy 8, 1920

EXCCUTIVE SESSION

InTrRODUCTION = C. KeLBer, NRC

REACTOR SAFETY MODELING AND AsSESSMENT = FummeL, ANL
3.0 Cope DeveLopMENT = SHA, ANL

$SC Cope DeveLOPMENT AND TESTING = Guepy, BAL

Breax (10 minuTES)

THERMALHYDRAUL1C LNMFBR SaFeTv ExreRIMENTS = GINSBURG. BNL
AczosoL MEASUREYL: TS AND MODELING FOR

Fast ReacTor SAFETY - Gleseke., BCL
AerosoL ReLEASE AND TRansPORT From LMFER

FueL - Kress, ORNL
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INCOMPLETE NON-TNI ISSUES O SEQUOYA't UNIT NO. 1

Sersmic Aupit pen ACRS LeTTER

PosiTion Peauirep REGARDING
COUDATION MONITORING ON SETTLEMENT

PosiTion RequireD oM CONTAITMMENT
SUMP Oemris

ECCS Evaruarion Moper CONCERNING
Fuet CLAD SweLLIwnz

PosiTion RequireD RecarDING PROCESS
C~nTROL PROGRAM

Cauir. QuaLiFicaTions ComeLy NiTH
THE SUIDELINES OF HUREG-0538

PAD 3-3 Perrormance Cone - CoMPLETE

EVALUATION REGARDING RestricTion In

tue Use oF tuis Cope

13.

11.

13.

ATWS - Review AND APPROVE
OrerATING PROCEDURES

CompLiancE OF IE BuLLevin
79-27, loss of Yow-Tiass I
InsTruMENTATION & ConTrOL Reos
SysTem DURING DPERATION

Dieser GenemaTorR ReLiABILITY -
ComeLiance wiTh R.G. 1.198
anp NURZG/CR-0560

Toricar Reports WTAP-9275,
9237 and 9235 RELATED TO
Marn STEAM & FeepLine Breax
ACCIDENTS

Q-List CompLeTE REViEW OF
"3-L1sT” REQUIREMENTS

ComprLiance ofF OIS BuLLeTin
29-05 ReLATeED To 3v-Pass.
OverriDE, 2eseT Circulvs

3
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" INCOMPLETE (FULL-POWER) TMI ISSUES ON SEQUOYAH LNIT %0. 1

SuieT Tecu Apvisor -1/781
ImMep. Upcrape ofF SRO & RO Quac. -8/30

ApMin. OF TRAINING PROGRAM FOR
Licensing Exams - 8730

Rev. Scope & CRITIERA FOR HORMAL
Licensing Cxams - 8780

Rev. Scops & CRITERIA FOR SIMUL.
Exams

-Proc., For VEIRIFICATION OF

CorrecT Pere. ofF Op. ACTIVITIES
ControL Room DesieN Review

ReEACTOR COOLANT SysTems Vents- 1/81
PrsT-AcciDeENT Sampring - 1731
TRAINING FOR MiTicATING LORE DAMAGE
AnaLysis of Hyprocen ConTROL

DecRADED CORE - RULEMARING

16.
7
18.

19.
20.
21,
22,
24,
25,
26.
27.
28.
23,

ReL1eF AND SAFeTY VaLve Test Rea.- 6781

AFW RevcraBiLiTy EvaLuatiow

AFW INITIATION AND IWDICATION -
1781

ConTAINMENT DEpicaTED PenetraTion - 1/81
ConTAINMENT [soLATION DEPENDABILITY

App. Acc. MonNITORING INSTRUMENTATION -
1/81

Inapequate Core CooLinG INSTRUMENTS- 1/31
FinaL Recom. oF BRI Task Foacé

UpGRADE EMERGENCY PREPARDNESS

UpcrADE EMerGEncCY SUPPORT FaciLiTies- 1/81
COMMUNICATIONS 53
ImpL. of MRC anp FEMA Respon.

Orrs1TE Dose MEASUREMENTS

IN-PLANT RADIATION MoniTORING- 1/31
ControL Poom HABITABILITY
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Docket Nos. 50-327/328

MEMORANDUM FOR: S. S. Pawlicki Chiel
Miterials Engineering Branch
D:vision of Enginec¢ring

FROM: J. Halapatz
Materials Engincering #ranch

SUBJECT: EXPRESSION OF DIPFEMINSG FROFESSIONAL OPINION IN THE MATTER
OF THE ADEQUACY 0F SEYUCYAH UNIT ONE WELD CRAWBEAD REPAIR OF
PRESSURIZER RELIEF PIFE

The author of this memorandum, hereinafter referred to as the minority,
herewith expresses his minority spinien in the ratter of the adequacy of the
weld drawbead repair of the Seguoyah Un.t One pressurizer relief pipe. The
minority expresses its differing professional opinion in accordance with
S:ction 1I1.A.3.J of the measrandum, Sarel J. Chilk to wWilliam J. Dircks,
dated May 1, 1980, subject, "FY 1982-85 Policy Planning and Frogram Guidance
([PPRG)."

Non Conformance Raport NCR SAP+79+5-8 disclosed, that during the hot
functional testing of Sequoyah Unit One, 1-kCH-93 pipe support for the
pressurizer relief piping failed to ¢lide in the vertical direction as the
pressurizer expanded during heatup ¢f the reactior coolant system. As o result
the 6-~inch, schedule 160 (nom. 718 +all), Type 316 stainless steel
pressurizer relief pipe was bent. 7The related safety implicatiion was that
failure of this piping could lead t¢ an uncontrolled blowdown of the reactor
coolant system.

As corrective actions, TVA had two optinns. The first optiom wis to cut out
the damaged pipe and replace it. ‘"his option, however, would require a system
pressure test in accordance with ('77) ASME Code Section XI IWA-31400(a),

which requires that after repairs by welding on the pressure rataining
boundary that a system pressurz test be performed. The scond option was to
straighten the pipe by a repair procedure which would be exeptel from system
hydrostatic testing. TVA, to aveid cutting out the damaged pipe, soujht this
exemption through IWA-4400(b)(3), which exempts from hydrostatic testing
repairs by welding on the pressure r<taiaing boundary provided that the
repairs did not penetrate through the pressure boundary.

The corrective action used by T/A to straighten the pipe was the w214 drawbcad
technigque. Two 270° grooves we e ground in the pipe opposite to and
straddling *Ye kink. The grooves were filled with weld metal, reground to
remove that weld metal, then filled a second time with weld metal. Wweld metal
shrinkage provided th: stressing to plasticaily straighten the pipe.
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The repair was azcepted by the Mrierial: Eag.acering Branch wia the
resorandui, Fawlick, to Kitwaste.n, dat 4 Deze~ber 4, 1979, sudject,
meenaessee Valley Authority, Sequdysh NWizlear Urit ko, 1% TVA sustifisi the
exenaption from hydroetatic testing of the system after the regpa.r o the ! aaig
of TAA=44u0(D) (1), elaiming thit the process of welding to reslign the pijw
4id not reswlt in ;»ietration of the reactor ccolent wundary. The minority
challenged acceptance ¢f the “epair on the bas.s that more informasiion was
nesded.

The memorandun, fustafson to Pawlicki, dated Jasuary 25, 1980, rubject, "Irip
Report of Virit to Tenncsses Valley Aathority Soquoyah Wucloar plant, Unitet,*
which reported on a visit to the Segquoyah site, found the repasr acceptatle.
The m.nority, e/ter reviev of this memorandua and dozumentation rolated
thereto, re:omanded in t'e memorandum, HMilapatz to Pawlichi, dated February
¥7, Y980, subjeck, "Sequsyah Unit One Wald Drawbead Realignment of 6°
pressurizer Rulief Pipe,” that the Materials Enyinesring Branch Jefer
acceptance of the repalr pending the develoj +ent and revierw of adiiticral
information. The minority was then advis-d by his ass.istant director that he
wat to personally exam.ne the «ald moziup used to qualify the repair #hich hod
benn made. The menorasdum, Pawlicki to Ruhenstelin, dated February 28, 1930,
subject, "Tennessee Viley Authority, Seguoyah luszlear Plant, Unit No. 1,
Fealignrent. of Pressurizer Relief Pipe,” then reiterated acceptance of the
repair ard reccrmmendisd that the minority meet with TVA personnel ani ecamine
metallographic sampies., On !March 5 and 6, 1980, the minority visited TVA at
Knoxville and performed a metallurgical examination of the markup ased for the
qualificat.on of the weld drasbead realignment of the 32guoyah nit One
pressurizer relicf pipe. Metallographic evidence was docuvented which shoeed
that the rockup wield was fully peonstrated. Full penetration of the maciup
wirld, which was rupposed to represent the <eld repair of the larmiged
pressurizer relief pipe, obvously did not denoastrate corplisnce with

fiection XI IWA=4400(b)(3). This finding, in itrelf, prov.ded ciuse for denial
nf exenption from hydrostatic testing of TVA's wold draedead repair of the
pressurizer relief pinse which had been rmade. Other inconsistencices were noted
betwean the mockup and the actual relief pipe., For exasple, a diffurent
material was used in the mockup. Further, while the mockuy had oaly one weld
groove, the actual relief pipe repair uered two weld grooves. In aldition,
metallographic evidence was documented which showed througa-wall sensitization
to & significant degjree, indicating that a potantial through-wall crack
propayation path existed. Since the propagation of cracks through the pipe
wall is the esssntial concern with respect to the integrity of the reactor
coolant boundary, it is the minority opinion thet intergranular corrnsion
tests wh/ch would expnse Lo the test environmen:. specimers which represent the
through-wall microstructure should be performed. However, only tests of 1D
specime)y surfaces were performed.

Given that the mockup welid was fully peretrated, the minority concluded that
TVA hiad not qualified its exemption to system hydrostatic testing.

Uisclosure of the above information let to a wreeting of TVA and KRC on 'arch
13, 1980. It was agreed that TVA would perform in sita metallojraphy to
evslunte sensitization in the actual relief pipe repair and re-radingraph the
repair to determine whether or not the pressure boundary had been fully



L.

$. S, Pawlicki ot bt

penstrated. The examination, renyrted in the mo=oranium ¥ills to O'Reailly,
dated April 11, 1980, subject, *foguoyah Nuclear Plant Un.t 1 = Jrosnuzioer
Relief Piping Support = NCR SaP 79-5-8 - Supple~ental Information” 7. .4} ¢ he
weld teat affected zone to be unsensitized and therefore, that emsitii=d L e
metal underlying the weld did not encroach on the pipe I1D. 1In addition, on
the tasis of radinsgraph.c examination of the repair, it was coacluded that the
weld did not encroach on the pipe 1D, i.e., did nat fully jenetrate the
reactor coolant pressure boundary. These results were conzurred in by CIE~-RIL
i1 the memorandum, Murphy to Thornburg, dated April 22, 1980, sub,ect. "R11
feport. No 50-227/80-12 Concerning Inspection Parformed to Evaluate Ropair of
Saguoyah Unit 1 Pressurizer Felief Line.”

The minority considers that =caningful metallurgical conclusions cainot and
should not be made from Xerox reproductions of the .n sity metallojraphy,
which have been made available. Given the carbon content (.052/.059%) of the
pressut. er relief pipe, the minority finls it anonalous that the weld heoat
a‘fected zones did not show some sensitization, since then it is infeorred that
the base matal at any distance from the molten ~eld mntal essentially 477 ~t
experience some time in the 800°F to 1500°F sonsitization range daring ,

weld cooling.

The matter of the sensitization of austenitic stainless steels is ~uvelnped in
controversy. Argunents are made that the weld Jrawbeed repiir w2lis are no
different than adjoining full enetrated installation welds. In the abue )
of identical metallurgical histories, hosuver, this argament is tenudus. .he
minority notes the sifety implication involved, viz., that failure of the
repaired piping cannot be isnlated, which as a consequence, could lead o an
uncontrolled blowdown of the reactor coolant system. The nminority is of the
opinion that this matter be examined to a much more daflinitive 21 conclus.ve
end. It should also be wept in mind that the eavironment, which will bhe
experienced in service Ly the repair, will be a calculated 0.2 ppa maximun
oxygen bearing steam rather than reactor coolant water containing a residual
oxygen concentration during pow<2r operationn of 0.005 ppm. 3wR pipe crack
exparience and the lack of corrosion data on the perform.nce of sensitized
austenitic stainless steel waldnents in 0.2 ppm oxygen bearing stcam would
suggest caution in acceptance of the Sequoyah weld drawbead repair of the
pressurizer relief pipe. The argument that PsR service experience has not
identified a problem with pressurizer relief pipes is tenudsus, because it is
unknown how many, if any, operating plants include presesurizer relief pipes
which have been repaired as has Sequoyah's. Given this uncertaiaty, which the
minority feels is related to the in situ metallography performed, the more
definitive laboratory examination and corrosion testing of boat sisples jparted
from the weld drawbead repaired Sequoyah pressurizer relief pipz is proposed
for consideration.

with respect to the finding that the weld repair did not full jwenetrate the
reactor coolant boundary, it is the minority opinion that it has not been
demonstrated that the radiographic technigque used has the capability to
develop this conclusion. While evidence that the 2T hole in an AS™ No. 12
penetrameter was visible to TVA Level III film interpreters and OIE-RII
perscnnel may demonstrate that delects are nnt present, these criteria miy not
necessarily demonstrate the capability of the technique to discriminate in a
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raliozraph bateeen sound «rld astal and esund wrouyht daex metsl unlerlying
the w2ld metal. The t=chnigue mist be .ble to provide for this distiaction in
order tc confirm whether or not the weld has fully penetrate] the reactor
coolant boundary. The capability of the technique could be conf.rred Or
denied by radiograph.ng a known fully penetrated weld and & known pertially
penetrated weld in tie same material and ob- rving if a distinct.on can he
made in film density differences in the «eld root arca betecen weld metal and
wrought base meta.

Given the controversy which somatimes attends the interpretation of
examination result ', inspection by third party .is desirable, Atteation is
called to an NRC pasition stated in the meorandum, Rubenstein Lo Tarris,
dated September 12, 1979, sudbject, “Qualification of Inspectors, Iaspaction
Specialists, and Inspection Agenci«s for Saquoyah.® The Rubanstein menorandum
states the NRC position that TVA institute third part inspeztion for the
Segquoyah nuclear plant. The Rubenstein monnrandum is provided as an
attachment to this mensrandum. The minority opinion conclules that third
party inspection is required and should be implenented in the matter of the
acceptance of the weld drawboad repair of the Soquoyah Unit One pressurizer

relief pipe.
VL-*&’ )
J. Halapat
raterials Enginec "ranch

Pivision of Engineer.ng
Office of Nuclear Rcactor Fogulation

Enclosure:
As stated

cec: V. S. Noonan
R. L. Tedesco
A. Schwencer
C. E» Murphy, OIE-RII
A. R. Herdt, OIE-RII
R. M. Gamble
C. Stahle
P. X. Van Doorn, OlE-KII
MTEB Reading File
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In Amendnent No. §1 to the Sequoyah FSAR, you stated that you will provide
your own indepencent review of the Sec 1on XI program of the ASI'E Bofler

and Pressure Vessel Code through the TYA central orfice staff in Chattancoqa,
Tennessee., It 1s TVA's policy to provide 1ts own iInspeclion services on the
besis that TVA 1s a Federal agancy and 1¢ 1s not subject to State cr other

non-Federal 1nspectinrs.

It 1s our position that TVA is not exgrot from any of the regquircments of
10 CFR Part 50, fection 50.532(g)(8). Therefore, we recuire that TVA
fnstitute the thi~d party inspection system of the Sequoyah nuclear power plant,

A letter of compliance {s requested.

Sincerely,

Drigical sigmed by!
L. $. Rubenstain,
Light Water Reactors Sranch Ho. 4
Division of Project Managevent

cc: See next page
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Mr. H. G. Parris

Manager of Power

Te'nessee Valley Authority
S004 Chestnut Street Tower 11
Chattanovga, Tennessee  3740]

Dear Mr. Purris:

SUBJECT: QUALIFICATION OF INSP

ECT
INSPECTION AGENCIES FCR

ORS, IMSPECTICN SPECIALISTS, AND
STQUCYAH

in Arendment No. 61 to the Sequayah FSAR, you stated that you will privide
your own independent review of the Section X! program of the ASME Z3iler

and Fressure VYessel Code through the TVA central office staff in Chattlancoga,
Tennessee. It is TVA's policy to provide its own inspeition services on the
basis that TVA is a Federal agency and it is not subject to State or other
non-federal inspectors.

It is our position that TVA is not exempt from any of the requiromants of

10 CFR Part 50, Section 50.55a(g;(4). Therefore, we reguire that TVA

institute the third party inspection systam of the Segquoyah nuclear power plant,
A letter of compliance is regquested.

sincerely,

Is st .

L. S. Aubenstein, Acting Chief
Light Water Reactors Sranch No, 4
Division of Project Managemant

cc: See next page
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ccs:

Hertert 5. Serger, Jr. fsq.
General Counse!

Tennessee Valley Authority
400 Commerce Avenue

£11833

Ynoxville, Tennessee 37902

Mr. E. G. Beasley

Tennessee Yalley Authority
100 Commerce Avenue

Wwi0C131 ¢

Enoxville, Tennessee 37202

Mr. Michael Harding

Westinghouse Electric Corporation
P. 0. Box 355

Pittsburgh, Pennsyivania 15230

tr, David Lambert

Tennessee Valley Authurity
400 Chestnut Street Tower J!
Chattanooga, Tennessee 37401
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SHIELDING BASED ON NORMAL ACTIVITY
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