
ENCLOSURE

SAFETY EVALUATION REPORT

0. C. COOK 1
REVISEO LOCA/ECCS ANALYSIS

Introduction

In reference 1, the Exxon Nuclear Company, Incorporated (Exxon) notified

Region 5, pursuant to the requirements of 10 CFR 21. 21(b), of an error in the

LOCA analyses performed for O. C. Cook 1 and H. B. Robinson 2. The error was

an input error to the TOODEE2 code which resulted in an underpredictfon of the

peak cladding temperature for a LOCA.

The TOOOEE2 code is utilized as part of the Exxon ECCS Evaluation Model. This

code calculates the fuel rod heatup, following the end of the blowdown period,

and the peak cladding temperature for the LOCA. In the affected analyses, the

fuel pellets were modeled with eight radial rings. However, within the outer

ring of the fuel pellet, the relative decay heat power density was set to zero.

As a result, the total decay heat of the fuel rod was not modeled and the

resulting peak cladding temperature was too low.

In reference 2, the licensee, the Indiana and Michigan Electric Company

(IMECo), submitted the results of a revised LOCA/ECCS analysis for 0. C. Cook 1

with corrected input to the TOOOEE2 code. This SER evaluates the licensee's

submittal.

Evaluation

The current core configuration for 0. C. Cook 1 is a mixed core of Exxon and
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Westinghouse assemblies. Separate LOCA calculations have been performed for

each fuel type. The revised LOCA/ECCS analysis only impacts the Exxon fuel.

In reference 3, the licensee had previously provided a LOCA/ECCS analysis which

justified operation of the Exxon fuel to an exposure of 48,000 HWD/HTU. That

analysis was subsequently revised, as a result of a coding error in the TOODEE2

code, in reference 4. The staff evaluated the analysis of reference 4 and

reported its findings in reference S. At that time, we found that the revised

analysis provided reasonable assurance that the plant satisfied the acceptance

criteria of 10 CFR 50.46. However, we also concluded that we did not have a

calculation which was wholly in conformance with 10 CFR 50.46 and Appendix K

for the Technical Specification K(z) curve as applied to the Exxon fuel. We

therefore required that the licensee provide a calculation, utilizing an

approved ECCS evaluation model, which demonstrated that the K(z) curve assures

conformance to 10 CFR 50.46.

In reference 2, the licensee informed us that the analysis in reference 4 had

an error in the input to the TOODEE2 code. The calculation, which.was

,'~performed with an Fq of 1.82, was rerun with the error corrected, using a

revised fuel rod pellet density and internal fuel rod pressure appropriate for

48,000 HWD/HTU. The licensee noted that the stored energy utilized is the

peak stored energy over the burnup range of 0 to 48,000 HUD/HTU rather than

the lower value of stored energy appropriate for 48,000 HWD/HTU. The revised

calculation resulted in a peak cladding temperature of 2189 F; the previously

calculated value was 1827'F.



We have reviewed the results of the licensee's analysis. The evaluation model

used is the same model, with the input error corrected, which was previously

found to be in conformance with the requirements of Appendix K to 10 CFR 50.

Additionally, we find that the input modifications made for fuel rod density

and internal pressure are appropriate; the initial stored energy value is

conservative. Thus, we conclude that the revised LOCA/ECCS analysis provides

> reasonable assurance that the plant satisfies the requirements of 10 CFR 50.46.

The licensee also evaluated the impact of the input error in the TOODEE2 code

on their previous justification for operating the 0. C. Cook Unit 1 without

having a LOCA analysis wholly in conformance with 10 CFR 50.46 and Appendix K

for the Technical Specification K(z) curve as applied to the Exxon fuel. This

justification was previously provided in reference 6. The licensee stated

that the sensitivity study reported in reference 6 was not affected by the

,jnput. er ror.

The sensitivity study of reference 6 indicates that Exxon fuel would behave

similar 'to Westinghouse fuel during a LOCA. These sensitivity studies,

performed by Exxon, showed that the Exxon fuel would result in a peak cladding

temperature within a +50~F band of the Westinghouse fuel. Since the revised

peak cladding temperature predicted for the Exxon fuel is 2189~F, adding a

50 F penalty for fuel related differences would result in peak cladding

temperatures in excess of the 2200 F criteria of 10 CFR 50.46.



However, the licensee has noted that the total peaking factor, Fq, expected
J

for the Exxon fuel during cycle 9 would be less than 1.68. The revised LOCA

analysis was performed for an Fq of 1.82. Based Upon the assumption of a

10~F change in peak cladding temperature for each 0.01 change in Fq, the Exxon

fuel would have an additional margin of ~140'F with respect to that calculated

by the revised analysis. This margin is sufficient to account for a possible

50 F penalty for fuel related differences.

Additionally, it was noted that the analysis for the Westinghouse fue1'as

performed at an Fq of 2. 1. Thus, it would be expected that the Exxon fuel

would have a peak cladding temperature margin of ~400'F relative to the

Westinghouse fuel due to the different values of Fq for the two fuel types.

The different values of Fq relate to different ECCS evaluation models being

utilized for the two fuel types.

Based'pon the foregoing comparisons, we are reasonably assured that D. C.

Cook 1 complies with the performance criteria of 10 CFR 50.46. We do,

however, continue to conclude that the K(z) curve for the Exxon fuel has not

been verified using an ECCS model wholly in conformance with Appendix K. Thus

we reiterate our previous position on the requirement to provide an ECCS

analysis using an approved ECCS evaluation model which either (1) verifies the

current K(z) curve for the Exxon fuel, or (2) determines a new K(z) curve to

be applied to the Exxon fuels

Based on the above, we conclude that D. C. Cook 1 can be operated without

undue risk to the public health and safety.
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