| 4T OISTRIBUTION

Docket., G. Cwalina
" NRC PDR DKrach (&)

Local PDR

ORB Reading

‘ ~ DEisenhut
Jocket No. 50-409 RPurple

LS05-60-058 JRoe
TNomak
RTEdesco

GLainas

LT DCrutchfield
N
Mr. Frank Linder HSmith

General Manager

Dairyland Power Cooperative ﬁé?ga
2615 East Avenue South TERA

La Crosse, Wisconsin 54601 ACRS (16)
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Jear Mr, Linder: 0148 (3)

RE: SEP TOPIC I11-8.C IRRADIATION DAMAGE, USE CF SENSITIZED STAINLESS STEEL
AND FATIGUE RESISTANCE

Enclosed 1s a copy of our evaluation of Systematic Evaluation Program
Topic 111-8.C Irradiation Damage, Use of Sensitized Stainless Steel and
Fatigue Resistance This assessment compares your facility, as described
in Docket No. 50-409, with the criteria currently used by the regulatory
staff for licensing new facilities. Please inform us if your as-built
facility differs fron the licensing basis assumed in our assessment
within 60 days of receipt of this letter.

This evaluation will be a basic input to the integrated safety assessment
for your facility unless you identify changes needed to reflect the as-built
conditions at your facility. This topic assessment may be revised in the
future if your facility design 1s changed or 1f NRC criteria relating to
this topic is modified before the integrated assessment is completed.

Sincerely,

Enclosure:
Completed SEP
Topic 111-8.C
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See next page
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Docket No. 50-409
.505-80-058

Mr. Frank Linder

General Manager

Cairyland Power Cooperative
25615 East Avenue South

La Crosse, Wisconsin 54801

Dear Mr. Linder:

RE: SEP TOPIC I11-8.C IRRADIATION DAMAGE, USE OF SENSITIZED STAINLESS STEEL
AND FATIGUE RESISTANCE

Enclosed is 3 cony of our evaluation of Systematic Evaluation Program
Topic 111-8.C Irradiation Damage, Use of Sensitized Stainless Steel and
Fatigue Resistance This assessment conpares your facility, as described
in Docket No. 50-409, with the criteria currently used by the regulatory
staff for licensing new facilities. Plesase inform us if your as-built
facility differs from the licensing basis assumed in our assessment
aizhin 80 days of receipt of this letter.

This evaluation will be a basic input to the integrated safety assessment
for your facility unless you identify changes needed to reflect the as-built
conditions at your facility. This topic assessment may be revised in the
future if your facility design is changed or if NRC criteria relating to
this topic is modified before the integrated assessment is completed.

Sincerely,

7

nnis M. Crutchfield, Chj
Operating Reactors Branch #5
Division of Licensing
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Yr. Frank Linder

cc

Fritz Schubert, Esquire
Staff Attorney

Dairyland Power Cooperative
2615 East Avenue South

La Crosse, Wisconsin 54601

0. S. Heistand, Jr., Esquire
Mercan, Lewis & Bock fus

1620 ¥ Street, No W.
m2shington, O. C., 20036

Mr, R, E. Shimshak

La Crosse Boiling Water Reactor
Dairyland Power Cooperative

P. 0. Box 135

Genoa, Wisconsin 54632

Coulee neﬂ'on Energy Coalition
ATTh: George R. Nygaard
P. 0. Box 1583

La Creosse, Wisconsin 54601
La Crosse Public Library
200 Main Street

Lz Crosse, Wisconsin 54601

U, S. Nuclear Regulatory Commission
resident Inspectors Office

ARure] Route #1, Box 225

Genca, Wisconsin 54632

Town Chairman

Town of Genoa

Route 1

Genca, Wisconsin 54632

Chairman, Public Service Commission
of Wisconsin

Hi1l Farms State Office Buildiug

Madison, Wisconsin 53702

Alan S. Rosenthal, Esq., Chairman

‘*A~1c Safety and Licensing Appeal Board
. S. Nuclear Regulatory Commission

kashingtoq. D« €+ 20583

¥r, Frederick Milton Olsen, III
609 North 11th Street
Lalrosse, Wisconsin

19, 1980

Director, Standards and Criteria
Division

Office of Radiation Programs
(ANR-460) :

U. S. Environmental Protection
Agency

Washington, D. C. 20460

Us S. Environmental Protection
Agency

Federal Activities Branch

Region V Office

ATTIN: EIS COORDINATOR

230 South Dearborn Street

Chicage, I1linois 60504

c~arles Bechhoefer, £5q., una raan
Atomic Safety and Licensing Bcard
Us. S. Nuclear Requlatory Cormfssion

Washington, C. C. 20835
Dr. George C. i1 '2rson
Department of Jceanography

University of wWashington
Seattle, Weshington 98195

Mr. Ralph S. Decker

Route 4, Box 190D
Ceambridge, Maryland 21613

Or. Lawrence R. Quarles
Kendal at Longwood, Apt. 51
Kerneth Square, Pennsylvania 19348
Thomas S. Moore

Atomic Safety and Licensing Appeal Board
U. S+ Nuclear Regulatory Conmission
Washington, D. C. 20555

Ms. Anne K. Morse

Coulee Region Energy Coalition
Post Office Box 1583

LaCrosse, Wisconsin 54601

Us. S. Nuclear Regulatory Commission
Resident Inspectors Office

Rural Route #1, Box 22%

Genoa, Wisconsin 354632



SYSTEMATIC EVALUATION PROGRAM

LACRUSSE BOILING WATER REACTOR

Topic 111-8.C Irradiation Damage, Use of Sensitized Stainless Steel and
Fatigue Resistance

The szf2ty cbjective of this review is to determine whether the integrity of
the 4rtzrnel siructures of operating reactors has been degraded throygh the
use of sensitized stainless stael,

The e ect of neutron irradiation and fatigue resistance on materials of the
interr2) structures was eliminated from the safety objective of Topic 111.8.C,
in merarandum to D, &, Eisenhut from [, K, Davis and V. 5. Noonan dated
Dese~=er B, 137%. The memorandum concluded that operating experience indiceted
ti2t ro significant de radation of the materials of the reactor internal

structures hz” occurred as a result of either irradiation or fatigue., Furtier-
more, the Standard Review Plan (Section 4.,5.2) does not address neutron irradi-
ation nor fatigue resistance of the materials of the reactor internal structures.

As 2 rasult of incidents of intergranular stress corrosion cracking in pipirg
in the BWR system, special study groups were formed by NRC and industry to
avaluzte the cause, extent and safety implications of the use of sensitized
¢tainlass steel in the nuclear steam supply systems. The study groups
identified the incidents with the recirculation system bypass .lines, the core
spray lines, and [i1e con rol rod drive return lires. It was concluced that
the problem was caused by a combination of high tota] stresses, sensitizaticn
of the austenitic stainless steel in the heat affect:d zones of welds, and the
relatively high oxygen content ¢f the coolant,

The NAC study group recommended an augmented inservice inspection program for
stainless steel piping, more stringent monitoring of the leak detection system,
modification of plant operating practice, and the use of alternate materials
imune to intergranular stress corrosion cracking. The study group concluded
in NUPIG-0631, "Investigi' ion »nd Evaluation of Stress-Corrosion Cracking in
Piping of Light Water Reaccor Plants," that intergranular stress corrosion
cracking in piping would be detected prior to unstable crack growth because of

the aszquacy of the inservice inspection program and the leak detectior systen,
Rea:zzor operating experience has validated the leezk-before-break concept of
pisin: integrity, and, it was concluded, that through-wall cracks in the piping

syste~: would be detectec before they presented a hazard to the health and
safezy of the public.

The regulatory position on the use of sensitized stainless steel in reactor
irterrs] materials is addressed in the Standard Reveiw Plan Secticn 4.5.2,
“Zszasar Intern:, Materials." The areas currently reviewed in the aoplicari's
SAR ar2 materials specification and the controls imposed on the reactor cociant
chemissry, fabrication practices and examination and protection procedures,
The -z-erials spe:ification should cumply with Section III of "¢ ASME Eoiler
and Pressure Vessel Code and the components should satisfy tne recommendaticns
of sazulatory Guide 1.31, "Control of Ferrite Content in Stainless Steel Welc
Me+21" and Regulatory Guide 1.44, "Control of the Use of Sensitized Stainless
'._‘-_;;’I .



The reactor vessel for the LaCrosse Bofling Water Reactor was designed,
faSricated and tested in zccordance w1th the reguirements of Section VIII

of the ASMF Boiler and Przssure Vessel Code, 1962 tditior, and Nuclear Code
Case 1270N. Stresses wer:z calcuiated by the methods described in the U, O
Cezartaent of Commer e Eu'letin PB-151987, "Tentative Structural Design Basis
for Zeactor Pressure Yess:zls :1d Associated Componentis", The primary stresses
d¢ nat exceed the values <f Tedle UCS-23 and UKA-23 of Section VIII,

Tne reactor internal struzture is descrided in the Technical Section of the
~znl4ication for- Operatirg License, Hazards and Safety AnaTvses, gnd other
Scecial Reports for the LiZrosse Boiling Water Reactor. The internal
co=parants were desigres 12 orovide support for the fuel and maintain the
resuired configuration an: clearanges during normal 2nd z::w"=r‘ conditicns.

In 23cition, the internzl comisnents provide passagewdys for the coolant to
ccol the fuel and means fir acequately separating the steam from the coolant
wazer, The primary crize-iz far material selection for the reactor internal
coponents were the mec=a-ical properties, the material stability and cerrosion
resistance in the reactsr ervironment, Tne materials used for fabricatipg the
reacscr internal componenis were identified as Types 304 and 348 stainless
s=ze7, Incone) 800, and T 'nsr gquantities of special purpise tlloys, such as
Stellite.

Experiznce nas shown that :% least three elements ‘n comiimaticn are necessary
t0 cause cracking in sens‘tize?d stainless steel componenis. JThese ire 3
meterial susceptilility, in uxygenated water environm ent, ang 3 threshole
tetal stress, We assume “or this evaiuation that the Lalrosse Boiling Water
feacsor internal componenis ccntain sensitized stainiess stesl in ccr*a t with
an oxygen saturated cogia-t weter environment, However, the cax.una ec stresses
or the reactor components d3 rot exceed *he threshold stress values generally
associated with interzrar.lar stress corrosion cracking., The thr _shcld stress
vzTuss are near or grezaze- thin the 0.2% of‘-se‘ yigld stress at temperature.
rurther, in the reactsr e-vircament, stress reliaxation miy occur due to
irraziation and temperazu-e effects,

The Monthly Operating Repirts, Licensee Event Reports an: the BWR Operating
Exnerience were reviewes “or the "Crossc Beiling Water *eactor 1n oroer 1o

tor inter=2z" =azerial fazilure and the use of szansitized stainless

corrasite reac

g2e¢e] in internal reactcr --'~n=n;s. The events relate: to the failure of

interr2l components are s.marized as follows:
Failure of fittings 2nc sarts of the Core Spray Bunile and Fuel Leakage
Jatection System wig triied to the use of cold worksd stainless steel
fittings and parzs i- th: system. Tne mode of fail.re was intergranuiar
stress corrosion crzi<inz. The ¢olc worked materia’l was replaced with
f,11y annealed parss 22 fittings, Sirilar svents were regorted in
Cecenber 1971 anz ~z-i. 1373,



.3-

zoller Hut Guide failure in the Control Rof Drive Mechanism was reported

in March 1969 and February 1976, Fracture of the cast Stellite material
cccurred at the end of the scram stroke, wrere the higher mechanical stress
i¢ involved. Since scram capability is not impaired by this type failure,
the failures did not contribute adversely t reactor safety.

“egradation of & neutron source in lovember 1971 and several fuel rods in
June 1873 and 1677, and May 1879 was 2ttiibited to intergranylar stress
corrosion cracking, Increzsed pressure in the neutron source from neutron
rzactions with the beryllium and the fuel mllet/clzd interaction in the
fuel rods resulted.in failure in the respeciive events, The defective
¢lerents were removed and replacec,

Suring remote inspection of the reactor internals in June 1977, cefects
w2re ohserved in the perighers)] shroud. Susequent investication showec
-hat the defects were caused by fatigue iniiiated in weld defects., The
shroud was redesigned and replaced with hearier gauge sheet material,
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===clude from our revies of the »eoorted evenis that the integrity of the

z3or nternals for the Lalrisss Eoiling water Reactor was degracded through the
2 stainless sie2) which was subject to intesgranuler stress corrosicon,
#21lures were detected by the inservice inspsctior and testing procesures,
f2ilures did not adversely affect reactor sdfety, and wera corractad

ner by component remcval and replaceamrent or with material ivmine 10 inter.

~ular stress corrosion, '
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e ifseréice inspection program for the reactor internal cuwonents is being
cim<.ated during the currert interval to the reqirements of Section X1 of th:
£30Z Zpiler and Pressure Vessel Code, 1674 £dition, including Summer 1978
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fidarza, The program is in compliance w~ith paragreph (g) of Section 5U.85sve
¢ "t CFR Part 80. It will assure tha: the intemrity of the components is
r:i=t:ined during reactor operation,

we =znclude from our review of the information sibmitted by the Ticensee that
sterials in the reactor internal compenents are sersitized and will be
~2ted in an oxygen saturated water enyironment, The incidents of stress
~=3ion cracking are rare because the total stress level is relatively low,
sscesding the 0,2% offset yield streng:th at qerating temperature, Ir
v+1ikely event that intergranuler st-ess corrosion cracking should occur,
.3 in the components «will be detected ty the inservice inspection and
sz progedures prior to component 7eil.re. be conclude that the integrity
-z raactor internal components will e assured by the inservice inspecticn
conducted t0 the reguirements sction X1 of the ASME Boiler and
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