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1.0 INTRODUCTION

By letter dated May 15, 1989, Philadelphia Electric Company requested

an amendmen® to Fecility Operating License No, DPR.44 for the Peach Rottom
Atomic Power Station, Unit No, 2, The proposed amendment modifies the
pressure-temperature 'imits for the reactor vesse).

'n response to Generic Letter BR.Y1, "NRC Position on Radiation
Embrittlement of Reactor Vesse) Materials anc Its E€fact on Plant
Operations," the Philadelphia Elec*tiic Comnany (the licensee) requested
permission to revise the pressure/temperatyre (P/T) Yimits in *he Peuch
Rottom Btomic Power Station, U'nit 2 /hereinafter, Peach Rottom ?)
Technica) Specifications, Section 5/4.6, The purpose of the revision
is *t0 change the effectiveness o the P/T limits for 32 effective ‘")
power vears 'EFPY), The proposec P/T 1imits were hased on Regulatory
fuide (RB) 1,90, Pevision 7, The proposed revision provides up-to-date
P/T Yimite €or *he operation of the resctor coolant system during heatup,
cool-down, criticality, and hydrotest,

To evaluate the P/T limits, the staft uses *the followine NBC regulations
and guidance: Appendices G and X of 10 CFR Part 60; the ASTM Standards
and the ASME Code, which are referenced in Appendices G and M; 10 CFR
€0, 360c)(2); RG 1,99, Revision 2; Standard Review Plan (SPP) Section
§.3.2; and Generic Letter BR.11,

Fach licensee authorized to operate a nuclear power reactor is reouired hy
10 CFR 50,36 *to provide Technical Specifications for the operation of the
plant, 'n particular, 10 CFR 50,36(c)(?) requires that Yimitino
conditions of operation be inclured in the Technical Specifications, The
P/T Yimits are among the 1imiting conditions of operation in the Technica)
Specifications for all commercial nuclear plants in the 1),S, Appendices G
and H of 10 CFR Part 50 describe specific requirements for fracture
toughness and reac*or vessel material surveillence tha* must be considered
in settino P/T limits, An acceptable method for constructing the P/T
limits is cescribed in SRP Section 6.3.2.
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Appendix G of 10 CFR Part 50 specifies fracture toughness and testin
requirements for reactor vesse] materigls fn accordance with the A Code
and, in particular, that the beltline materia's in the survei)lance
capsules be tested in accordance with Appendix W of 10 CFR Part 80,
Appendix H, in turn, refers to ASTM Standara:, These tests define the |
ex'ent of vessel embrittiement at the time of capsule withdrawal n terms
of the fncrease in reference temperature, Appendix 6 also requires the ‘
Ticensee to predict the effects of neutron frradiation on vesse) (
embrittlement by celculating the adjusted reference temperature (ART) and |
Charpy upper shelf energy (USE), Generic Letter BB.1]1 requested that |
Ticensees and permittees use the methods in RG 1,99, Revision 2, to
predict the effect of neutron irradiation on reactor vessel materials,
This guide defines the ART as the sum of unirradiated reference ‘
|

temperature, the increasse in reference temperature resulting from neutron
frradietion, and a margein to account for uncertainties in the prediction
method,

Appendix H of 10 CFR Part 50 requires the licensee to establish @
surveillance program to periodically withdraw survei)lance capsules from
the reactor vessel, Appendix K refers to the ASTM Standards which, in
turn, require that the capsules be installed in the vesse)] before startup
an¢ that they contain test specimens made from plate, weld, and
heat-affectec-zone (HAZ) materiale of the reactor be‘tllno.

2.0 EVALUATION

The staff evaluated the effect of neutron irradiation embrittlement on
each belt-1ine material in the Peach Bottom 2 reactor vessel, The amount
of neutron irradiation embrittlement was caiculated in accordance with RE
1.95, Rev, 2, The material with the highest ART at 32 EFPY was the
lower-intermediate shell plate C2873.1 with 0,12% copper (Cu) and 0,.57%
nicke) (N1), and an initia) RY of -6°F,

The licensee has removed one surveillance capsule from Peach Bottom 2,
The results from that surveillance capsule were published in Genera)
Electric Report SASR 88-24, DRF B13-01447, which is an attachment to 2
‘etter from J. W. Gallagher to T, E. Murley dated May 13, 1988, The
surveillance capsule contained Charpy impact specimens aud tensile
specimens which were made from base metel, weld meilal, and HAZ metal,

For the Timiting beltline material, (2873-1, the staff calculated the ART
to be 51°F at 1/4T (T = reactor vesse! beltiine thickness) for 32 EFPY,
The staff calculated the ART by the method described in Section 1 of

RG 1.99, Rev, 2 because only one surveillance capsule had been withdrawn
from the Peach Bottom 2 reactor vessel, The Aicensee calculated the same
51°F for the ART, Substituting the ARY of 51°F into equations in SRP
5.3.2, the staff verified that the proposeo P/T limits for heatup,
cooldown, and liydrotest meet the beltline material requirements in
Appendix G of 10 CFR Part 50,




!n addition *o beltline materials, Appendiy £ of 10 CFR Part 50 also
imposes P/T Yimits Lased on *he reference temperatyre for the reactor
vesse! closure flanpe materfals, Section V.7 of Appendix 6 states that
when *he yressure exceeds 0% of the preservice svstem hydrostatic tes*
pressure, the *emperature 0f the closure flanoe regions highly stressed
by the bo't preload must exceed he reference *emperature of the 3000r*a’
fn those regions by at least 120°F for nurma) operation and by 90°F for
hvArostatic pressure tests and leak tests., Fioure 3.6.2 of the proposed
Technica) Specificetions for Peach Bottom ? shows that the temperature
for heatup or cooldown following nuclear shytdown is approximately 166%F
at 300 psig. Figure 3.6.)1 of the proposed Technica' Specifications for
Pea~h Pottom 2 shows that the ninimum temperatyre for pressure tests
required by Section X! c¥ the ASME Cod, is 100°F at 217 psig. Based on
the “lange reference temperature of 107 F, *the s*a¥’ has determined that
*he proposed P/T Timits satisfy Section IV.? of Appendix C for norma’
cperation, hycdrostatic pressure and leak tests,

Section IV.B of Appendix G requires that the predicted Charpy USE at end
of 1ife (EOL) be above 50 ft-1b, The initia) USE for the limitine
beltlire material, the lower-intermediate she'!) plate meta) /(7R73.1), was
not supplied, HKowever, the calculated USE for the survei)lance base meta)
(C2761-2) at EOL is 04,5 ft.1b, which is higher *han the Appendix G EOL
USF requirement, The survet)lance base meta) [C2761.7) was produced by
the same manufacturer to the same AST™M specificetion as the limitine
be'tline material, and has copper and nicke) contents that are very close
to those of the limiting bel*1ine materia) (0 11% Cu and 0,54% Ni for
Cr761-2 vs 0,1°Y Cu anc 0,57% Ni for C2872-1), Rased on this comparisor,
the sta®f believes that *the FOL USE of the Yimitino beltline materia’
(C2873+1) meets *he Apperdix G 50 ft.1b requirement,

The s*a’f concludes *hat *he proposed P/T limits for the reactor coolant
system ‘or heatup, cooldown, Yeak test, and criticality are valid throuoh
22 EFPY because *he Yimits conform to the requirements of Appendices 6 and
M of 10 CFR Part 50, The licensee's submitta) also ;aticies Leneric
Letter 88-1]1 because the licensee used the method in RG 1,99, Rev, ?, %o
celculate the APT, Hence, *he proposec P/T Yimits may be incorporated
into the Peach Bottom ? Technica! Specificetions,

The Yicensee 2's0 proposed certain acministrative chanoes *o the Technica)
Specification pages involved with *he chances discussed above, These
changes include *he deletion of Figure 2.6.4 which provides information
on es*imated transition temperatyre shi‘t relative to “luence; rewording
7.5, 2.6,A.3 to more accurately descrihe the vesse) materials and

appur ‘enances involved; revision of the "neutron flux specimen”
terminolony in 7.5, 4,6,A,2 to "survei''ance specimen"; revisions to 7.5,
pa?c 142 tp reflect removal and testing of & surveillance caosule and
de'etion of Figure 3,6.4; related changes in the Lis* of Fiaures; and
minor forma* and typogrephical chances on page 143 and 144, Pelated
chernges to the 7.5, Pases are also proposed,




The staff finds tnat these proposed chenges reflect the results of
materie) analyses conducted as part of the reactor coo'ant pressure
boundary material survei'lance program, These changes are consistent
with the proposed chances *o the reactor vesse! pressure-temperi*yre
Timits and are thys acceptable, The staff also finds the proposed
adcdition of Figure 3.6.5 to the List of Figures properly reflects its
addition in & previously anproved Yicense amendment, and s thys
acceptable,

2,0 ENVIRONMENTAL CONS!DERATI(GNS

This amendment involves a change *0 @ requirement with respect to the
installation or use 0¥ & facility component located within the restricted
area as defined in 10 CFR Part 20 and changes *o the survei)lance
requirements, The staff has determired that the amendment irvolves no
stoni“icent increase n *he amounts, and no signi‘ican? change in *he
types, of ary efflyents *hat may be released 0ffsite and that there s

no stgnificart increase in individua) or cumu'ative occupationa

radiation exposure, The Commission has previouslv Yssued a proposed
finding that *hig amendment involves no sionificant hazards contideration
end *here has been no publiic comment on such finding, Accordingly, this
smendmen® meets *he 011gib111vz criteria for categorice’ exclus‘on set
forth in 10 CFR &) . 22(c)(9). Pursuant to '0 CFR 61,22(b), no environmenta)
impact statement nor environmenta) assessment necd he prepared in connec*ion
with the issvarce of this amendment,

4.0 CONCLU'SION

The Commission nade a proposed determination that *he amendment involves

no sfonificant hazards consideration which was published in the Federal
Pegister (54 FR 31116) on July "6, 1989 anc consulted with the Commonwea!th
of Pennsylvania. No public comments were receiver and the Commonwealth of
Pennsylvania did not have anyv conments,

The staf’ has concluded, based on *he consideretions discussed above,
that: (1) there is reasonab'e assurance that the hea'*th and safety of
the public wil) not be endargered by operation in the proposed manner,
and (2) such activities will be conductcy n compliance with the
Commission's regulations, and the fssyance of *he amendments wil)l not be
fnimical to *he common Aefense and securitv or to the health and safety
n* *he public,

Principa’ Contributor: ), Tsao

Dated: October 25, 1989
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TABLE 1

The NRC Staff Calcuiated Adjusted Reference Tempersture for the Liwiting
Reactor Belt)ine Materie) &t Peach Bottom Atomic Power Station, Unit 2,

Limiting Beltline Materia): Lower-intermediate shell plate
Code No.,: C2873-1
Copper Content: 0.12%

Nicke! Content: 0.57%

Inftia) Reference Temperature: 6YF

Reactor Vesse! Belt)line
Thickress (in,) 6.3

Reactor Vesse) Beltline

Inside Padius (in,) 125.5
Chemistry Factor (CF) Used
in Caleulation 82.4
Neutron Fluence n/cmz at 32 EFPY:
At 1.D. 1.0E18
At 1/47 0.69E18
AT 3/47 0.33€18
Fluence Factor
At 1.D. 0.417
At 1/47 0.347
At 3/47 0,231
Margin 28,5
ART at 1/47 at 32 EFPY: SIZF (Licensee calculated ;1°F)
ART at 3/4T at 32 EFPY 32°F [Licensee did rot provide an ART for

3/47 in the GE report, SA 88.24)



