UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON D C 20655

SAFETY EVALUATION BY THE OFFICE_OF NUCLEAK REACTOR KEGULATION
KELATED TO AMENDMENT NO. 103 TO FACILITY OPERATING LICENSE NO. DPK=E
CONSUMERS POKER COMPANY
B16 ROCK POINT PLAKT

DOCKET NO, 50-155

1.0 INT w'l!\TION

1oresponse to Gereric Letter BE-11, "NRC Positior or Radiaticr Enbrittlencrt
¢f Peactor Vessel Pater’ 18 and Ity Effect on Plent Cperations,” the Corsurers
Power Compery (the Yicersee) requested pernissicr 1o revise the pressure/
terperature (P/T) Yindits ir the Big Rock Poirt Flent Technice) Specifications,
Sectior &, The request wos docunented in letters fron the Yicernsee dated
Jarvary 10, 1990 and Jaruary 23, 19¢C, with a supplerent dated August 22, 19°(C,
Thie revisior changes the P/T Tinite of 18 effective full power years (EFPY)
The proposed P/T Yipits were developed based or Regulatory Guide (RG) 1,99,
Fevisicr 2. The proposed revisicr provides vp-to-date P/T limits for the

operetior of the reactor coolernt systen during heatup, cooldown, criticelity,
and hydrotest,

Te eveluate the P/T Nimits, the stoff uses the following NRC reguletions and
guidence: Appercdices C ano H of 10 CFR Part 50; the ASTM Standards end the
PSVE Code, »rﬁcr ere referenced o Appendices € erd ¥y 10 CFR BC,36(c)(2); RG

i

1.99, Pev, 2; Standard Review Plan (SRP) Secticr £.3.2; end Gereric Letter 88-11,

Fach 1icensee authorized to operate & nuclear power reactor ¢ required by

10 CFF 5C,36 to provide Technical Specificetions for the operation of the
plant, In perticuler, 10 CFR 50.36(c)(2) requires thet liniting conditiors of
operation be included in the Technical Specifications., The P/T linits are
gnong the Yiniting conditions of operation ir the Techrica) Specificetions for
@11 comnerciel nuclez, plents in the U,S. Apperdices C eand H of 10 CFR Part ‘0
describe specific rtqu1rentrts for fracture toughness and reactor vessel
roterial surveillance thet must be considered in setting P/T limits., An

acceptable method for constructing the P/T limits is described in SRP Sectior
$.3.¢,

Appendix G of 10 CFR Part 50 specifies fracture toughness and testing
requirenents for reactor vesse) materiels ir accordance with the ASME Code
and, in perticuler, that the beltline materials ir the surveillerce capsules
be tested 1r accordance with Apperncix H of 10 CFR Part 50, Apperdix M, ir
turn, refers to ASTM Standards., These tests define the extent of vesse)
enbrittlenent el the tine of capsule withdrewe) in terrs of the increase ir
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reference tenpereture,  Appercix C @so requires the Yicersee to predict the
Cffects of revtron frredietior or vesse) emtrittlenert by celauleting the
eCjueted refererce tenperature (AFT) and Charpy upper shelf energy (USF),
Cereric Letter 88-11 requested thet Vicersees and permittees vee the nethods
in RG 1,99, Rev, 2, to predict the effect of neutron frrecietion or reactor
vesse! meterials, This guide defines the ART as the sun of unirredicted
refererce terperature, the increese ir referernce tenperature resuiting fron
pevtror frredietior, end a margir to eccournt for uncertaintics in the
prediction nethod,

Appendix b ¢f 10 CFR Part 50 requires the Ticernsee to esteblist & survedllerce
progrer to perfodice’ly withdraw survedllance cepsules fror the reactor
vessel, Bppendix M orefers to the ASTM Standards whick, in turr, require thet
the capsules be irstelled ir the vesse) before stortup ard thet they cortein
test speciners nede fror plete, weld, and heat-effected-2one (HAZ) meterials
of the reactor beltlire,

¢.C EVRLURTION

The stoff evelueted the effect of reutron drrediaticn enbrittlenert on eech
belt1ine raterie) v the Big Reck Puint reactor vesse), The ancunt of
frradiaticr enbrittlenert wos celovleted in eccordence with FC 1,99, Rev, 2.
The stoff bes deternined thet the poterie? with the highest ART at 18 EFPY
wes the be 1 line plates with C,1% copper (Cu), 0,18% nicke! (N1), er¢ an
Wwitial RT - of 30°F, A1) the beltlire plates--$-8503.1, -2, -3, erd -4..
cone fron YRE core heet and heve the sene chenicel cenposition,

The Mcersee bes rencved five surveillance cepsules fron Big Rock Point, The
results fron four of the cepsvles were published in hucleer Engineering érd
Cesign, The retults fror cepsule 125 were published 1r Westinghouse Report
WCAP-0794, A1 surveillerce capsules contaired Charpy impect speciners end
teredle speciners nade from bese mete), weld metal, and HAZ nete),

For the Yinitdrg beltline neterie), the beltline plates, the steff celculeted
the ART to be 174,6°F ot 1/¢T (T = reoctor vesse) beltline thickness) end
161.6°F for 3/81 at 18 EEFY. The steff used & neutron fluence of 2,8E1¢ 1/cr
ot 1/4T7 arcd 1.79E19 n/cn® at 3/4T. The ART was deternined by the leest
squeres extrepeletion nethod vsing the survediNance deta, The leest squares
nethed 18 described 1n Section 2.1 of RG 1.99, Rev, 2.

¢

The licersee used the nethod in Section 2 of RG 1,99, Pev, 2, to calculate an
ART of 175°F at 18 EFPY at 1/47 fcr the beltline plates (Ref, ©). The staff
Judges thet & difference of C.4°F betweer the licensee's velue of 175°F and
the steff's ART of 174.€°F 1s acceptable, Substituting the ART of 174.6°F
into equations in SRP £,3.2, the staff verified thet the proposed F/T limits
for beatup, cocldowr, and hydrotest neet the beltline neteric) requirenents fr
Appercix G of 10 CFR Part EC.

T eddition te beltline neterdcls, Appendix G of 10 CFR Part 50 &lsc inposes
F/T Yindte besed or the reference temperature for the resctor vessel closure
flenge naterfels, Section IV.2 of Appendix € stetes thet when the pressure
exceeds 207 of the preservice systen hydrostetic test precsure, the terperature
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of the closure flange regions highly stresced by the bolt prelced must exceed
the reference terperature of the neterie) in those regions by at least 120°F

for normal operetion anc by SO°F for hydrostatic pressure teste end leak tests,
Based (n the flarge reference terpereture of 40°F, the steff has deternined that
the proposed P/T Tinits setisfy Section 1V.2 of Apperdir G,

Sectior 1V.B of Appendix G requires that the predicted Charpy USE et end of
Tife be above 50 ft-b, Bosed on date fror @ surveillance capsule withdrawn
after being frrediated with 10,7619 n/cn® neutrons, the measured Charpy USE it
€¢ ft-1b for the beltline weld mete), The EOL fluernce at the irside dianeter
1s erpected to be 4,7€19 n/er®, Since this fluerce 1s smaller than thet for
the irredioted weld which resultec ir & 64 ft-1b USE, the staff considers that
the SC ft-1b ECL USE requirenent iy setisfied.

§.0 ERVIRONMERTAL CONSIDERATION

Thas enencrert fovelves @ cherge 1t the pressure/terpergture Yinite for the
cperetior of the reactor coclent syster during heatup, cooldown, criticelity

énd hydrotest, The staff deternined that the enendnent frvelves e sigrificent
frereese fn the encunts, and ne sigrificant charge in the types, of eny effluents
thet ney be releescd offsite, erd that there $s no sigrificent increase fn
frdividual or cunuletive occupetional recietion expceure, The Conmissiorn has
previously fssued @ proposed finding thet this enendnent fivelves re sigrificent
hazards consideration end there bes beer re public conment or such finding.
Feeordingly, this emendnent neets the «1igibility criterie for categorice
exclusien set forth an 10 CFR 61,22(c)(®). Pursvant to 10 CFR 51,22(b), no
envirorrentol inpect stetenert or envirernental essessnent need be prepared ir
cormection with the fssverce of this anendnert,

4.0 CONCLUSION

The staff conclucdes that the proposed P/T Yimite for the resctor coolent
systen for beotup, cooldowr, leek test, and criticelity are ve'id threugh 18
EFPY because the linits conforn to the requirenents of Apperdices € and ¥ of
10 CFR Part 650, The Yicensee's subnitte) alsc setisfies Gereric Letter £6-11
because the Ticersee used the nethod in RC 1,99, Rev, 2 to calculate the ART,
Hence, the proposed P/T linit. may be incorporeted into the Big Rock Point
Technicel Specifications,

We have concluded, based on the considerations discussed above, that (1) there
15 reascreble assurance thet the health and sefety of the public will not be
ercengered by opevatior fr the proposed manrer, and (2) such activities will
be corducted ir compliarce with the Connission's regulations, and (3) the
fssverce of the snendnent will net be inimical to the comnon defense end
security or to the health and sefety of the public,
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