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INTROOUCT [ON

By letter dated July 31, 1987, as supplemented by letter dated February 19, 1988,
the Unfon Electric Company requested revision of the pressure-temperature limits
in Callaway Plant Technical Specifications Section 3/4.4,9, The proposed limits
will incorporate the updated pressure vs., temperature curves through 9 effective
full power years (EFPY) to account for frradfation effects on the reactor vesse)
materfal, The proposed 1imits were based on the Westinghouse analysis (WCAP-11374,
Rev. 1) of {rradiation data taken from surveillance specimen Capsule U. The
1imits provide maximum permissible pressure at temperature for three reactor
operatfons--system hydrostratic and leakage test, heatup or cooldown, and core
critical condition, The pressure-temperature 1imits have to satisfy the require-
ments 1n Appendix G of 10 CFR Part 50, The licensee also requested revision of
the maximum allowed power-operated relief valve (PORYV) curve for the cold over-
pressure mitigation system, and a revisfon to the surveillance capsule withdrawa)
schedule based on the neutron fluence data taken from Capsule U,

DISCUSSION

Part of the NRC's effort to ensure integrity of the reactor vessel 1s to
perfodically evaluate the reduction in fracture toughness of the vessel

m 3rifal due to neutron frradifation damage. The effort consists of three
steps. First, the licensee fs required to establish a a surveillance program
in accordance with Appendix H of 10 CFR Part 50, which requires periodic
withdrawal of surveillance capsules from the reactor vessel. The capsules
are installed in the vessel prior to startup and they should contain test
specimens that were made from the plate, weld, and heat-affected zone materials
of the reactor beltline. Secondly, the licensee 1s required to perform
Charpy impact tests, tensfle tests, and neutron fluence measurements of the
specimens, These tests provide data for the actual neutrcn {rradfation
damage to the reactor vessel in terms of the reference temperature, RT,..,
and the upper shelf energy (USE). The neutron damage is indicated by !RI
decrease in USE and temperature shift in RT ... The UISE {s the average
energy value for all specimens whose test tgaserature fs above the upper end
of the transition temperature region, The USE decreases as a function of
neutron fluence and copper content in the {rradiated materfal. The shift of
the adjusted reference temperature is the temperature shift in the Charpy
curve for the irradfated materfal relative to tnat for the unirradiated
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material, According to Appendix G of 10 CFR Part 50, the USE must not be less
than 50 ft-1b and the adjusted RTN not more than 200°F, Thirdly, the
licensee is required to construct Bltssure-tomperaturo Timit curves in the
Technical Specifications. To construct the curves, the licensee may use the
guidelines delineated in Reg. Guide 1,99, Revision 2, and Appendix G, Section
[II of the ASME Code.

EVALUATION

The Callaway Plant has six surveillance capsules for monftoring the effects
of neutron irraciation on the reactor vesse! material properties and they

are located in the reactor vessel between the core barrel and vessel wall,
Capsule U was removed after 1,05 EFPY and the withdrawal schedule for the
next three capsules will be at 5, 9, and 15 EFPY, Capsule U contained speci-
mens taken from base metal, weld metal, and heat-affected zone metal, The
controlling material, which is the base plate, was included in the capsule.
The withdrawal schedule for the capsules and the testing of Capsule U were
performed in accordance with ASTM standard E185-82, and 10 CFR Part 50,
Appendix H,

Capsule U experienced an average fast neutron fluence of 3.27 «x 1018 n/cm?,

The lower shell plate material, R2706-1, has the highest inftial RT ..,

50°F, the highest percentage of copper, 0.07%, and the highest percgg{age or
nickel 0.59%, Using Regulatory Guide 1,99, Rev. 2, the adjusted RT T of

the plate was calculated to be 122°F and 112,5°F at the 1/4 T and 3,9 T
vessel-wall-thickness locations, respectively. These results show that the
predicted transition temperature shift based on Regulatory Guide 1.99, Rev. 2

is higher than the shift obtained directly from the surveillance capsule. There-
fore, 1t 1s conservative and acceptable using the results of the Regulatory

Guide to cevelop the pressure-temperature curves,

After irradiation, the average USE of the plate materfal decreased from 104

to 93 ft-1b, and the 1imiting weld decreased from 112 to 101 ft-1b. The
transition temperature increase for the plate and weld are 0°F and 70°F,
respectively, Based on these data, the USE and adjusted RT of both materials
should be within the 50 ft-1b limit and the 200°F limit thrggan the proposed

9 EFPY. The proposed pressure-temperature curves have included the safety
margins required by 10 CFR Part 50, Appendix G,

The staff has used the method of calculating pressure-temperature limits in
USNRC Standard Review Plan 5,3,2, NUREG-0800, to evaluate the proposed
pressure-temperature limits, The amount of neutron irradiation damage was
calculated based on Regulatory Guide 1,99, Rev, 2. The staff concludes that
the proposed pressure-temperature limits meet the requirements of 10 CFR

Part 50, Appendix G for 9 EFPY anda may be incorporated into the Callaway
Plant's Technical Specification., Also, the revised surveillance capsule
withdrawal schedule satisfies the requirements of 10 CFR Fart 50, Appendix H,
and 1s acceptable,
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The Callaway low temperature overpressure protection 1s accomplished with

the Cold Overpressure Mitigation System (COMS), which consists of three
subsystems, namely, (1) two residual heat removal suction relfef valves,

(2) two pressurizer PORV's, and (3) a reactor coolant system (RCS) vent of greater
than or equal to 2 square inches. The 1imiting conditions for operation 1n

TS 3.4.9.3 requires at least one of these three subsystems to be operable
during modes 3, 4, 5 and 6. The TS also requires that the PORV setpoints do
not exceed the maximum allowable 1imits established in Figure 3.4-4, This
restric.ion 1s necessary to maintain the RCS pressure within the pressure-
temperature 1imits specified in Figures 3.4-2 and 3.4-3 during low temperature
heatup and cooldown operations., Therefore, a reevaluation of the PORV setpo’at
1imits is necessary any time the pressure-temperature 1imit curves are revised,

The analysis must be done with consideration of the single failure criteria

such that operation of one of the two PORV's s sufficient to prevent the

RCS pressure from exceeding the Appendix G pressure limits which are determined
from the heatup and cooldown pressure-temperature 1imit curves specified in
Figures 3,4-2 and 3.4-3, The analysis 1s performed with the l1imiting transients
having maximum mass and enerqy additions to the reactor coolant system,

At the staff's request, the licensee provided the analyses, including the
Timiting mass and heat aaditior transients analyzed, the initial conditions,
major assumptions and the results of the analyses, to support the maximum
¢llowable PORV setpoints in the revisea Figure 3,4-4,

The 1imiting mass additfon transient involves the operation f a single
charge pump at the maximum flow with {nadvertent isolation of levdown flow
and residual heat removal system (RHRS) relief valves. The limiting heat
addition transient 1s an inadvertent RCS coolant pump startup in one loop
with a temperature asymmetry in the RCS, whereby the steam generator {s at

a temperature 50°F higher than the rest of the RCS., The 1nitial conditions
and major assumptions include the pressurizer being water solid to maximize
the pressure surge, the failure of one PORY, and the time delay in the PORV
operation, As indicated in the licensee's response dated February 19, 1988,
these transients and assumptions are identical to those used in the previous
analyses in the Callaway FSAR Section 5.2.2.10 except for the use of the
revisead Figure 3.4-4 for the PORY setpoints.

The results of analyses indicate that the peak RCS pressures for the transients
analyzed fall below the nominal Appendix G pressure limits, The staff,
therefore, cuncludes that the revised Figure 3.4-4 {s also acceptable.

ENVIRONMENTAL CONSIDERATION

This amendment involves a change to a requirement with respect to the instal-
lation or use of a facility comicient located within the restricted area as
defined in 10 CFR Part 20 or a cnange to a surveillance requirement. The

staff has determined that the amendment involves no significant increase in
the amounts, and no significant change in the types, of any effluents that

may be released offsite and that there is no sfgnificant increase 1n 1ndividual
or cumulative occupational radiation exposure. The Commission has previously
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issued a proposed findina that this amendment involves no significant hazards

consfderation and there has been no public comment on such finding. Accordingly,

this amendment meets the eligibilfty criteria for categorical e:clusfon set
forth 1n 10 CFR 51.22(¢)(9). Pursuant to 10 CFR 51.22?b). no environmental
impact statement or environmental assessment need be prepared in connection
with the i1ssuance of this amendment,

CONCLUSION

The staff has concluded, based on the considerations discussed above, that:
(1) there is reasonable assurance that the health and safety of the public
will not be endangered by operation in the proposed manner; and (2) such

activities will be conducted in compliance with the Commission's regulations

and the 1ssuance of this amendment will not be inimical to the common defense

and security or to the health and safety of the pubiic,
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