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Indiana Michigan
Power Company
P.O. Box 16631
Coiumbus, OH 43216

N

AEP:NRC:1118
10 CFR 50.46

Donald C. Cook Nuclear Plant Units 1 and 2

License Nos. DPR-58 and DPR-74
Docket Nos. 50-315 and 50-316
ANNUAL REPORT OF LOCA EVALUATION MODEL CHANGES

PURSUANT TO 10 CFR 50.46(a)(3)(ii)

U.S. Nuclear Regulatory Conunission
Attn: T ~ E. Murley
Washington, D.C. 20555

Attn: T. E. Murley

February 22, 1990

Dear Dr. Murley:

Pursuant to the requirements of 10 CFR 50.46(a)(3)(ii), this letter
constitutes our annual report of changes to or errors in acceptable
LOCA evaluation models or in the application of the models for the
Donald C. Cook Nuclear Plants. Attachment 1 contains an attachment
of a letter from Westinghouse Electric Corp. (Westinghouse)
providing information on changes to the Unit 1 small and large break
LOCA analyses. Attachment 2 contains a letter from Advanced Nuclear
Fuels Corp. (ANF) providing information on changes to the Unit 2

large break LOCA analyses.

The small break LOCA analyses of record for Unit 2 were performed by
Westinghouse using the WFLASH code. As a result of NUREG-0737,
Westinghouse developed the NOTRUMP code and demonstrated that the
results predicted with WFLASH were conservative compared to the
NOTRUMP results. The NOTRUMP code was used for the current Unit 1

analyses. For the Unit 2 Cycle 8 reload, the WFLASH analyses will
be superseded by NOTRUMP analyses as part of a transition from ANF

to Westinghouse fuel. The analyses were submitted in our letter
AEP:NRC:1071E, and are presently under NRC review. Since the
present Unit 2 WFLASH analyses will cease to be applicable at the
end of the present cycle, tentatively June of this year, we have not
included a listing of LOCA model changes for the WFLASH analyses.
The discussion in Attachment 1 relative to the NOTRUMP code is
applicable to the NOTRUMP analyses submitted for Unit 2 in
AEP:NRC:1071E.
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Dr. T. E. Murley -2- AEP:NRC:1118

This letter has been prepared following Corporate procedures that
incorporate a reasonable set of controls to ensure its accuracy and
completeness prior to signature by the undersigned.

Sincerely,

M. P. Alexich
Vice President

ldp

Attachments

cc: D. H. Williams, Jr.
A. A. Blind - Bridgman
R. C. Callen
G. Charnoff
A. B. Davis - Bridgman
NRC Resident Inspector - Bridgman
NFEM Section Chief



ATTACHMENT 1 TO AEP:NRC:1118

INFORMATION FROM WESTINGHOUSE ELECTRIC CORP.
RELATED TO DONALD C. COOK NUCLEAR PLANT UNIT 1

SMALL AND L'ARGE BREAK LOCA ANALYSES



EFFECT OF WESTINGHOUSE ECCS EVALUATION NEEL
MODIFICATIONS ON THE LOCA ANALYSIS RESULTS
FOUND IN CHAPTERS 14.3.1 AND 14.3.2 OF THE

D.C. COOK UNIT 1

FINAL SAFETY ANALYSIS REPORT

The October 17, 1988 revision to 10CFR50.46 required applicants and holders
of operating licenses or construction permits to notify the Nuclear Regulatory
Commission (NRC) of errors and changes in the ECCS Evaluation Models on an
annual basis, when the errors and changes are not significant. Reference 1

defines a significant error or change as one which results in a calculated
peak fuel cladding temperature different by more than 50'F from the
temperature calculated for the limiting transient using the last acceptable,
model, or is a cumulation of changes and errors such that the sum of the
absolute magnitudes of the respective temperature changes is greater than 50'F.

In Reference 2, information regarding modifications to the Westinghouse large
break and small break LOCA ECCS Evaluation Models was submitted to the NRC.
The following presents an assessment of the effect of the modifications to the
Westinghouse ECCS Evaluation'odels on the loss-of-coolant accident (LOCA)
analysis results found in Chapter 14.3.1 of the D. C. Cook Unit 1 Final Safety
Analysis Report.

LARGE BREAK LOCA

The large break LOCA analyses for D. C. Cook Unit 1 were examined to assess
the effect of the applicable modifications to the Westinghouse large break

.LOCA ECCS Evaluation Model on peak cladding temperature (PCT) results reported
in Chapter 14.3. 1 of the FSAR. The large break LOCA analyses results were
calculated using the 1981 version of the Westinghouse large break LOCA ECCS
Evaluation Model (incorporating the BASH analysis technology). The analysis
assumed the following information important to the large break LOCA analyses;

1) A reactor power level of 3413 Mwt, a total core peaking factor (Fq)
of 2.15 and uniform 15/ steam generator tube plugging.

2) The analysis considered plant operation at'educed temperature and
pressure.

3) A case was also analyzed where the RHR cross tie valves were closed.
For this case, the reactor power level was lowered to offset the
reduction in safety injection flow.

For D. C. Cook Unit 1, the limiting break resulted from the double ended
guillotine rupture of the cold leg piping with a discharge coefficient of
CD = 0.6 at the high temperature, high pressure condition assuming maximum
safeguards. The calculated peak cladding temperature was 2180.5'F.
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The following modifications to the Westinghouse ECCS Evaluation Models

discussed in Reference 2 would affect the large break LOCA analysis results
found in Chapter 14.3. 1 of the 0. C. Cook Unit 1 Final Safety Analysis Report.

1g81 ECCS EVALUATION MODEL INCORPORATING BASH ANALYSIS TECHNOLOGY

Several improvements were made to the BASH computer code to treat special
analysis cases which are related to the tracking of fluid interfaces:

1) Modifications, to prevent the code from aborting, were made to
increase the dimensions of certain arrays for special applications.

2) A modification was made to write additional variables to the tape of
information to be provided to LOCBART.

3) Typographical errors in the coding of some convective heat transfer
terms were corrected, but the corrections have no effect on the BASH

analysis results since the related terms are always set equal to zero.

For 0. C. Cook Unit 1, LOCA analysis results could be affected by the
modifications specified in items 1, 2, and 3 above. There is no adverse
effect on the PCT calculation for changes discussed above which apply to D. C.
Cook Unit 1.

As discussed above, modifications to the Westinghouse large break LOCA ECCS

Evaluation Model could affect the result by altering the PCT.

A, Anal ysi s calculated resul t
-B. Modifications to Westinghouse ECCS Evaluation Model

C. ECCS Evaluation Model Modifications Resultant PCT

2180 5'F
+ 0

O''H~'F

SMALL BREAK LOCA

The small break LOCA analyses for D. C, Cook Unit 1 were also examined to
assess the effect of the applicable modifications to the Westinghouse ECCS

Evaluation Models on peak cladding temperature (PCT) results reported in
Chapter 14.3.2 of the FSAR. The small break LOCA analyses results were
calculated using the 1985 version of the Westinghouse small break LOCA ECCS
Evaluation Model incorporating the NOTRUMP analysis technology. For D. C. Cook
Unit 1, the limiting size small break resulted from a 3-inch equivalent
diameter break in the cold leg, The calculated peak cladding temperature was
2122.7'F. The analysis assumed the following information important to the
small break LOCA analyses;

1) A reactor power level of 3588 Mwt, a total core peaking factor (Fq)
of 2.32 and uniform 15'A steam generator tube plugging.

2) The analysis considered plant operation at reduced temperature and
pressure.



3) Closure of the high head safety injection (HHSI) cross tie valves was

also considered in the analysis.

The following modifications to the Westinghouse ECCS Evaluation Models

discussed in References 2 5 3 would affect the small break LOCA analysis
results found in Chapter 14.3.2 of the 0. C. Cook Unit 1 Final Safety Analysis
Report.

NOTRUMP ECCS EVALUATION MODEL

NOTRUMP Cycle 21:

The Westinghouse small break LOCA ECCS Evaluation Model analyses for D.C. Cook

Unit 1 were performed with a version of the NOTRUMP computer which incorporated
all of the potentially significant modifications noted in Reference 1.

Since the small break LOCTA-IV code modifications could, at most, result in a

very small benefit the effect of modification to the small break LOCTA-IV code
modifications do not need to be assessed or tracked.

Consequently, the effect of the potentially significant ECCS Evaluation Model-
modifications on the small break LOCA analyses for D. C. Cook Unit 1 are
already taken into account and no additional margin utilization needs to be
debited due to ECCS Evaluation Model changes when determining the available
margin to the limits of 10CFR50.46."

CONCLUSIONS

An evaluation of the effect of modifications to the Westinghouse ECCS

Evaluation Model as reported in references 2 8 3 was performed for both the
..large break LOCA and small break LOCA analysis results found in Chapters

14.3.1 an'd'14.3.2 of the D. C. Cook Unit 1 Final Safety Analysis Report.

It was determined that compliance with the requirements of 10CFR50.46 would be
maintained when the effects of the ECCS model changes were combined with the
current plant analysis results.
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ATTACHMENT 2 TO AEP:NRC:1118

LETTER FROM ADVANCED NUCLEAR FUELS CORP.
RELATED TO DONALD C. COOK NUCLEAR PLANT UNIT 2

LARGE BREAK LOCA ANALYSES
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pgy~~ NUCLEARFUELS CORPORATION

2)Of )IORN RAPIDS ROAD. PO BOX )30. RICHLAND. WA 993524 )30
(509) 3258)00 TELEX: 15 2878

F~JEL ENGINEE+)IIG 8
TECHNICAL SE.~ I< ES

January 10, 1990
ANF-AEP/0721
HGS:016:90

Mr. Thomas A. Georgantis
Nuclear Fuel and Analyses
Indiana & Michigan Electric Company
c/o American Electric Power Service Corp.
One Riverside Plaza
Columbus, OH 43216-6631

Reference: (1) Letter, T. A. Georgantis (AEP) to H. G. Shaw (ANF), AEP-
ANF/0399, December 19, 1989

(2) Donald C. Cook Unit 2 Limiting Break LOCA/ECCS Analysis, 10/
Steam Generator Tube Plugging, and K(Z) Curve, XN-NF-85-
68(P), Revision 1, April 1986

(3) Letter, G. N. Ward (ANF) to R. Bennett (AEP), GNW: 123:86,
November 14, 1986

(4) Letter, H. G. Shaw (ANF) to R. B. Bennett (AEP), ANF/AEP-
0559, Apri'1 14, 1987

(5) Letter, H. G. Shaw (ANF) to T. A. Georgantis (AEP),
HGS:390:88, December 1, 1988

(6) Letter, H. G. Shaw (ANF) to T. A. Georgantis (AEP), D. C.
Cook Unit 2 Core-Wide Metal-Water Reaction for Two-Point RHR

Injection Cases, ANF-AEP-0682, December 15, 1988

Dear Mr. Georgantis:

This letter provides a response to your request (Reference 1) for information
on changes or errors in the ANF LOCA analyses of record for D. C. Cook Unit 2
during the past year in accordance with 10 CFR 50.46(a)(3)(i) and (ii).
ANF's understanding is that the large break LOCA analyses of record are
reported in References 2 through 6. The limiting peak cladding temperature
for the two-point RHR injection case was reported in Reference 4 to be 1988'F.



Mr Thomas A. Georgantis
.Janaury 10, 1990
page 4

There have been no changes or model errors discovered in the analyses of
record as defined by these references. ANF did not perform the small break
LOCA analysis of record for 0. C. Cook Unit 2.

If you have any questions, please feel free to contact me.

Sincerely,

H. G. Shaw
Contract Administrator
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