


enbrittlement by calculating the sdjusted reference temperature (ART) and
Charpy upper chelf erergy (USE), ¢ nerdc letter BE-1] requested that 1icensees
and pervittees use the nethods ‘n BC 1,99, Pev, &, to predict the effect of
neutron ‘rradietion on resctor vessel naterfals, This guide defines the ARY

at the sum of unirradieted reference tenperature, the ‘nerease n reference
tempersture resulting from neutron ‘rredfetion, and & marg'n to sccount fyr
uncertainties in the prediction method,

Rppendix M of 10 CFR Part 50 requires the VYicensee to establish a survedllance
progren to perfodice)ly withdraw survet1lance capsules from the reactor

vessel, Pppendix H refers to the ASTY Stencderds which, 'n turr, require that the
capsules be ‘nstalled ‘n the vesse) before startup and that they conta'n test
specinens nede fron plate, weld, end heatesffectedszone (HAZ) moterfels of the
reactor beltVine, By letters doted Fugust © and October 4, 1991, the licensee
regugs:gd Bases changes to Sections 3.1, 3.2, 3.3 and 4.3, 3.5.C, D& E, 3.9

ard 2,10,

2.0 LYALURTION

The staff eveluated the effect of neutron frraciation enbr it lenent on each
belt1ine matertal ‘n the Pilgrim reactor vesse), The amount of {rradfation
enbrittlement was calculeted 4n accordance with FC 1,99, Fev, &, The staff has
determined that the materis) with the highest ART at 32 EFPY was the lower
intermediate shel) axial weld (1-238A, B, and C) with 0.13% copper (Cu),

1.06% nicke) (N¢), and an *‘nitial RTndt of «35°F,

The Yicensee has removed one surve'1lance capsule from Pilgrim, The results
from capsule ) were published in Scuthwest Research Institute Feport Sefl
0Z«59%1, A1) survedllance capsules contafned Charpy ‘mpact specimens and
tensile specinens nece from base metal, weld metal, and HAZ metal.

For the Yiniting beltline raterial, weld 1-238A, B, and C, the staff calculated
the ART tu be SC.5°F at 1/47 (1 = reactor vessel beltline thickness) and 2
70,2°F for 3/&7 at 32 CFFY, The staff used a neutron fluence of ©.8E17 n/em

at 1787 and 4.0017 n/cn¥YoH @t 3747, The ART was determined by Section 1 of

RG 1,99, Rev, 2, because only one capsule wes removed from the PAlgrim reactor
pressure vessel,

The licensee used the method in RG 1,99, Rev, 2, to calculate an ART of 91°F at
37 EFPY at 1/7£7 for the same Yiritine weld retal, The staff iudoes that the
licensee's ART of 91°F *s more conservetive tharn the staff's ART of S0.9°F, and
1t 4¢ acceptable. Substituting the ART of 91°F into equations fn SRP £.3.2,

the staff verified tret the proposed P/T Yodts Tor 32 FFPY for hestur, ceoldowr,
and hydretest meet the beltiine meterial requirererts n Appencix G o1 10 LFR
Part B0, The staff also vertfied thet F/T 1imits for 10, 11, 13, 16, and 20
EFfys neetl the Appeneix & vequirenents,



In ecdition to teltline mete als, Appendix G of 10 CFP Part 50 also imposes
P/T Vimite based on the reference temperature for the reactor vessel ¢losure
flarge materieie., Sectfor IV, AZ of Appendis G states that when the pressuve
exceeds 201 of the pre-service system hydrostatic test grussure, the temperature

of the closure flance regions highly stressed by the bolt preload must exceed
the reference temperature of the material in those regions by et least 170°T
for norma) operation end by 90°F for hydrostetic pressure tests and leak tests,
Paragraph IV.A.3 of Append®r G states “an exception may be made for botling
water reactor vessels when weter level ¢ within the norma) range for power
operation and the pressure 4¢ Yess than 20 perceny of the pre-service system
hydrostatic test pressure, In this case the min‘mum permissible temperature {5
60°F (33°C) above the reference temperature of the closure flance reglons that
are highly strecsed by the belt preload.” Feased on the 7lange reference
temperature of ~E°F, the sta®f has determined that the proposed P/7 1imits for
the 11, 13, 15, 20, and 32 LFPYs satisfy Sectfon IV.A,2 of Appendix G,

In reoard to the proposed bottom head /1 1imits, the staff nelieves that
because the bottem head of the reactor vessel doee not receive sfonificent
amount of neutron fluerce, embrittlement due to 4‘rradietica 1s not of mador
concern, The reference temperature calculetions for the reactor beltline
meterials &t nrescribed in RG 1,99, Rev, ? are not epplicable to the bottom
head P/T YMmits, The licensee calculated the stresses of the bottom head
materials due to ‘nternal pressure, startug and cooldown transfents, deadwe'ght,
and seismic loadings, The maximum stress locations are located at the

Junction between the lower torus and the support skirt and at contro) rod
penetrations, From the maximum ctresses, stress intensity factors and P/7
1imits were calculated based on ASME Code, Section 111, Appendix © and

10 CFR &0, Aprendix G, The staff finde that the licensee's calcu atfon satisfy
10 CFR o0, Appendix G. However, to safeguard the structural integrity of the
reactor beltline materfeis, the licensee must ensure that the pressure and
temperature readings from the P/T sensors at the reactnr vessel beltlire regien
must be within the acceptable readon of the beltline P/T 1imit rurves when the
botton head P/T 1imits are befnc used during heatup and cooldown, The bottom
head P/T Vimits must follow the same heatup and cooldown rate, 100 degrees |
per hour, @s that of the teltlipe F/T Timtts,

3.0 STATE CONSULTATION

In accordance with the Commicsion's re?uiations. the Commonwea ith of
Massachutette State official wae notiflesd of the propesed Yssuance of the
enendment, The State offictal had no comments,

4,0 ELYIRONMEMTAL CONSIDERATION

The amendment changes & requirement with respect to ‘retallation or use of &
fecility component locetes within the restricted aree as defined in 10 CFI
Part 20, The NRC staff hee determined that the eamendment ‘nvolves no
storificant tngrease in the anounts, and no signiffcant change n the types,
of any efflyents thet may be relessed offsite, and thot there is no



stgn'ficant increase n fndfvidual or cumulative occupational ractatior
exposure, The Commission has previously fssued a proposed find‘re that the
amendment ‘nvolves no significant hazarde constderation, and there has been no
public comment on such finding (56 FR 31429), Accordingly, the amendment meets
the rl1gibi\1t criterta for categorice) exclusion set forth fn 10 CFR

61 .28(¢)(9), Pursuant to 10 CFk £1,22(b) no environmental ‘mpact statement or
oty ‘ronmental assessment need be prepared ‘n connection with the ‘ssuance of
the amendment,

5.0 CONCLUSION

The Commisston has concluded, based on the considerations discussed above,
that: (1{ there 1s reasorsble assurence that tre health and safety of the
pub1te w1l not be endancered by operation in the proposed manner, (7) such
activities w11 be concucted in compliance with the Commission's regulations,
and (2) the teeuance of the amendnent will not be ‘nimica) tc¢ the common
defense and security or to the health end safety of the public,
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