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INTRODUCT ] ON

In response to Generic Letter B8.11, "NRC Position on Radiation Embhrittiement
of Reactor Vessc) Materials and its Effect on Plant Operations," the Maine
Yankee Atomic Power Companv (the licensee) requetsted permission to revise the
pressure/temperature (P/T) l1imits in the Maine Yankee Atomic Power Plant
Technical Specifications, Section 2.4, The reguest was documented in a letter
from the licensee dated December 2, 198P, The proposed P/T 1imite were
developed hased on the data from actuzl surveillance capsules, The proposed
revision provides up-to-cdate P/T limits for the operation of the reacter
coolant system during heatup, cooldown, criticality, and hydrotest,

To evaluate the P/T limits, the staff uses the fo\lovin?nuac regulations and
guidence: Appendices G and M of 10 CFR Part £0; the ASTM Standards and the

ASME Code, which are referenced in Appendices G and H: 10 CFR 50,36(c)(?);
Reguiatory Guide (RG) 1.99, Revision 2; Standard Review Plan (SRP) Section 5,3.2;
and Generic Letter BR.11,

fach Yicensee authorized to operate & nuclear power reactor is required by

10 CFR 50,2¢ to provide Technical Specitications for the operation of the plant,

In particuler, 10 CFR 50,36(c)(2) reouires that limiting conditions of operation

be included “n the Technical Specifications, The P/T limits are among the 1imiting
conditions of operation in the Techrical Specifications for all commercial

nuclear plants in the U.S. Appendices G and H of 10 CFR Part 50 describe

specific reryirements for fracture toughness and reactor vesse) material
surveillance that must be considered in setting /T limits, An acceptebdle

method for constructing the P/T limits 1s described in SRP Section 5,3.2,

Appendix G of 10 CFR Part 50 specifies fracture toughness and testing requirements
for reactor vesse! materials in accordance with the ASME Code and, in particular,
that the beltline materia's in the surveillance capsules be tested in accordance
with Appendix M of 10 CFR Part 50, Appendix H, in turn, refers to ASTM Standards,
These tests define the extent of vesse! embrittlement at the time of capsule
withdrawal in terms of the increase in reference temperature, Appendiy G also
requires the licensee to predict the effects of neutron irracdiation on vessel
embrittlement by calculating the adiusted reference temperature (ART) and Charpy
upper shel4 energy (USE)., Generi~s Letter 8t-1)1 requestec that licensees and
permittees use the methocds in Reguletorv Guide 1,99, Revision ?, to predict the
effect of neutron irradiztion on reactor vesse! raterials, This guide defines
the ART as the sum of unirradiated reference temperature, the increace in reference
temperature resulting from neutron frradiation, and @ nargin to account for
urcertainties in the prediction method,
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Appendix M of 10 CFR Part 50 requires the (icensee to establish a surveillance
proaram to periodically withdraw surveillance capsules from the reactor
vessel!, Appendix H refers to the ASTM Standards which, in turn, recuire that
the cepsules be installed in the vessel tefore startup and that thev contain
test specimens made from plate, weld, and heat-affected-zone (M27) materials
of the reactor beltline,

2.0 EVALUATION

The staff has evaluated the effect of neutron irradiation embrittlement on
each beltline materia) in the Maine Yankee reactor vesse), The amount of
neutron irradiation embrittiement was calculated in accordance with RG 1,99,
Rev, 2. The staff hes determined that the material with the highest ART (most
embrittled) at end of 1ife (EOL) was intermediate-to-lower-shell girth weld
9.202 with 0,31% copper (Cu) and 0,74% nicke) (Ni), The licensee raported
that weld 9-203 had an initial R ¢ 0f «30°F in tests ryun at Maing Yankee
for the surveillarce weld, byt used i generic initig) &1 ndt 0f «56°F obtained
for submercerd arc welds using Linde 1097 weld #lux,

The Ticentee has removed three surveillance capsules from Maine Yankee, The
resul*ts from cansule W-262 were published in Battelle-Columbus Peport RCL-685.
21, those from capsule A-2F were published in Effects Technoiogv Peport 75.317,
and those from carsule A-2F in Westirohouse Rerort WCAPLOR7E, AYY syrveillance
capsules contained Tharnv impact specimens and tensile specimens marde from
base metal, weld matal, and HAZ metal,

For the 'imiting beltline material, girth weld 9-203, the staff calculated
the APY to be 196° F at 1/84 T (Tereactor vesse! beltline thickness) for EOL.
The neutron fluence used at 1/47 was B,76E1% n/cm?, The ART was determined
by the least squares extrapolation method using the data from the three Maine
Yankee surveillance capsules, The least sauares method is described 'n
Section 2.1 of RG 1,99, Rev, 2.

The Yicensee used the methnd in RG 1,00 Rey, 2, to calculate the same ART of
196°F for the Vimiting weld meta) (§-.202) in the beltline of the Maine Yankee

reactor vessel, Substituting the ART value of 196°F into the equations in SRP

§.3.7, the staff verified thet the pronosed P/T limits far heatup, cooldown,

:nd hydrotest meet the beltline material requirement: in Appendix G of 10 CFR
art 50,

In addition to beltline materials, Appendix G of 10 CFR Part 50 also imposed
P/T limits based on the reference temperature for the reactor vessel closure
flange materials, Section IV.? of Appendix G states that when the pressure
exceeds 20% of the preservice csystem hydrostatic test pressure, 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 at least 120°F
for norma) operation and bv 90°F for hvdrostatic pressure tests and leak

tests, Pased on the “lange reference temneratyre of 25°F, the sta®f has
determined that the proposes P/T limits satisfy Section 1V,? of Appendix G,
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Section IV.B of Appendix G requires that the predicted Charpy USE &t the end
of 1ife be above 50 ft-1b, Based on data from &n accelerated surveillance
capsule withdrawn at &.56 EFPY, the measured Charpy USE is 50 ft-1b for the
1imiting girth weld (9-203). This is & 53.3% reduction from the unirradiated
value ¢f 107 ft-1b. The neutron fluence of this capsule was 8.84E19, which fs
far higher than the EOL fluence of 1.47E19. Therefore, the USE of the Maine
Yankee beltline materials satisfy Section IV.B of Appendix 6.

3.0 ENVIRONMENTAL CONSIDERATION

Notice of Consideration by the staff of issuance of the proposed amendment was
published in the Federa] Register on January 23, 1989 (54 FR 3167) and no
comments or requests for hearing were received. The Commission »1su consultec
with the State of Maine and no comments were received. An Environmental
Assessment (EA) and Finding of No Significant Impact was published in the
Federe)! Register on November 13, 1989 (54 FR 47277), Based upon the EA, the
staff has determined not to prepare an environmental impact statement for the
proposed license amendment, and has concluded that the proposed action will
not have a significant adverse effect on the quality of the human environment,

4.0 CONCLUSION

The staff concludes that the proposed P/T 1imits for the reactor coolant
system for heatup, cooldown, leak test, and criticality are valid for
cumylative thermal generation no greater than 5,414E8 MWH(t), which is
equivalent to 22.9 EFPY, because the limits conform to the requirements of
Appendices G and M of 10 CFR Part 50. The licensee's submitta) also satisfies
Generic Letter 88-11, because the licensee used the method in RG 1,99, Rev, 2
to calculate the ART, Hence, the proposed P/T 1imits may be incorporated into
the Maine Yankee Technical Specifications,
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