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LEGAL NOTICE

This report was prepared as an account of work performed by Westinghouse Electric Company
LLC. Neither Westinghouse Electric Company LLC nor any person acting on its behalf:

A. Makes any warranty or representation, express or implied including the warranties of
fitness for a particular purpose or merchantability, with respect to the accuracy,
completeness, or usefulness of the information contained in this report, or that the use of
any information, apparatus, method, or process disclosed in this report may not infringe
privately owned rights; or

B. Assumes any liabilities with respect to the use of, or for damages resulting from the use
of, any information, apparatus, method or process disclosed in this report.

COPYRIGHT NOTICE

This report has been prepared by Weqtinghouse Electric Company LLC (WEC) and bears a
Westinghouse Electric Company LLC copyright notice. Information in this report is the property
of and contains copyright information owned by WEC and/or its subcontractors and suppliers. It
is transmitted to you in confidence and trust, and you agree to treat this document and the
information contained therein in strict accordance with the terms and conditions of the agreement
under which it was provided to you.

You are pernitted to make the number of copies of the information contained in this report
which are necessary for your internal use in connection with your implementation of the report
results for your plant(s) in your normal conduct of business. Should implementation of this
report involve a third party, you are permitted to make the number of copies of the information
contained in this report which are necessary for the third party's use in supporting your
implementation at your plant(s) in your normal conduct of business if you have received the
prior, written consent of WEC to transmit this information to a third party or parties. All copies
made by you must include the copyright notice in all instances and the proprietary notice if the
original was identified as proprietary.

The NRC is permitted to make the number of copies beyond those necessary for its internal use
that are necessary in order to have one copy available for public viewing in the appropriate
docket files in the NRC public document room in Washington, DC if the number of copies
submitted is insufficient for this purpose, subject to the applicable federal regulations regarding
restrictions on public disclosure to the extent such information has been identified as proprietary.
Copies made by the NRC must include the copyright notice in all instances and the proprietary

notice if the original was identified as proprietary.

W Copyright 2004, Westinghouse Electric Company LLC. All rights reserved.
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ABSTRACT

This report describes changes and errors in the ECCS performance evaluation models (EM) for
PWRs developed by Combustion Engineering in calendar year (CY) 2003 per the requirements
of 1OCFR50.46. For this reporting period, there were no changes or errors in the evaluation
models or application of the models that affect the cladding temperature calculation.

The sum of the absolute magnitude of the generic peak cladding temperature (PCT) changes for
the large break LOCA June 1985 EM from all reports to date continues to be less than iF
excluding plant specific effects. The generic impact on the peak cladding temperature for the
large break LOCA 1999 EM is less than 1.20F. The generic sum of the absolute magnitude of
the peak cladding temperature changes for the small break LOCA SIM evaluation model from all
reports to date is less than 30F. There is no generic accumulated change in peak cladding
temperature for the small break LOCA S2M evaluation model. No change occurred in the PCT
due to post-LOCA long term cooling issues. The total effect relative to the 501F definition of a
significant change in PCT for each evaluation model is the sum of the generic effects for that
model and plant specific effects, if any, described in Appendices A-G.

Westinghouse Electric Company LLC
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1.0 INTRODUCTION

This report addresses the NRC requirement to report changes or errors in ECCS performance
evaluation models. The ECCS Acceptance Criteria, Reference 1, spell out reporting
requirements and actions required when errors are corrected or changes are made in an evaluation
model or in the application of a model for an operating licensee or construction permittee of a
nuclear power plant.

The action requirements in 1OCFR50.46(a)(3) are:

1. Each applicant for or holder of an operating license or construction permit shall
estimate the effect of any change to or error in an acceptable evaluation model or
in the application of such a model to determine if the change or error is
significant. For this purpose, a significant change or error is one which results in a
calculated peak fuel cladding temperature (PCT) different by more than 50TF 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 50TF.

2. For each change to or error discovered in an acceptable evaluation model or in the
application of such a model that affects the temperature calculation, the applicant
or licensee shall report the nature of the change or error and its estimated effect on
the limiting ECCS analysis to the Commission at least annually as specified in
1 OCFR50.4.

3. If the change or error is significant, the applicant or licensee shall provide this
report within 30 days and include with the report a proposed schedule for
providing a reanalysis or taking other action as may be needed to show
compliance with 1OCFR50.46 requirements. This schedule maybe developed
using an integrated scheduling system previously approved for the facility by the
NRC. For those facilities not using an NRC approved integrated scheduling
system, a schedule will be established by the NRC staff within 60 days of receipt
of the proposed schedule.

4. Any change or error correction that results in a calculated ECCS performance that
does not conform to the criteria set forth in paragraph (b) of lOCFR50.46 is a
reportable event as described in lOCFR50.55(e), 50.72 and 50.73. The affected
applicant or licensee shall propose immediate steps to demonstrate compliance or
bring plant design or operation into compliance with I OCFR50.46 requirements.

This report documents all the errors corrected in and/or changes to the presently licensed ECCS
performance evaluation models for PWRs developed by Combustion Engineering, made in the

Westinghouse Electric Company LLC
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year covered by this report, which have not been reviewed by the NRC staff. This document is
provided to satisfy the reporting requirements of the second item above. Reports for earlier years
are given in References 2-16.

Westinghouse Electric Company LLC
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2.0 COMBUSTION ENGINEERING ECCS EVALUATION MODELS AND CODES

Five evaluation models (EM) for ECCS performance analysis of PWRs developed by
Combustion Engineering are described in topical reports, are licensed by the NRC, and are
covered by the provisions of I OCFR50.46. The evaluation models for large break LOCA
(LBLOCA) are the June 1985 EM and the 1999 EM. There are two evaluation models for small
break LOCA (SBLOCA): the SBLOCA Evaluation Model (SIM) and the S2M SBLOCA EM.
Post-LOCA long term cooling (LTC) analyses use the LTC evaluation model.

Several digital computer codes are used to do ECCS performance analyses of PWRs for the
evaluation models described above that are covered by the provisions of 1OCFR50.46. Those for
LBLOCA calculations are CEFLASH-4A, COMPERC-ll, HCROSS, PARCH, STRIKIN-ll, and
COMZIRC. CEFLASH-4AS is used in conjunction with COMPERC-II, STRIKIN-il, and
PARCH for SBLOCA calculations. The codes for post-LOCA LTC analyses are BORON,
CEPAC, NATFLOW, and CELDA.

Westinghouse Electric Company LLC
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3.0 EVALUATION MODEL CHANGES AND ERROR CORRECTIONS

This section discusses all error corrections and model changes to the ECCS performance
evaluation models for PWRs described in Section 2.0 that may affect the calculated PCT.

There were no changes to or errors in the ECCS evaluation models for PWRs or changes to their
operation for calendar year (CY) 2003 that affect the calculated cladding temperature.

Westinghouse Electric Company LLC
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4.0 CONCLUSIONS

There were no changes to or errors in the ECCS evaluation models for PWRs or their application
for LBLOCA, SBLOCA, or post-LOCA long term cooling that affect the calculated cladding
temperature during CY 2003.

The sum of the absolute magnitude of the changes in PCT calculated using the June 1985 EM for
LBLOCA, including those from previous annual reports, References 2-16, remains less than 1IF.
The maximum impact on PCT calculated with the 1999 EM is less than 1.20F. Plant specific
LBLOCA considerations for each plant are discussed in Appendices A through G.

Previous plant specific PCT effects for both the SIM and S2M SBLOCA evaluation models are
discussed in Appendices A through G of Reference 15. In addition, there is a generic effect on
maximum cladding temperature for the SBLOCA SIM (due to the change in application of the
SBLOCA SIM described in Reference I1) that is less than 30F. There is no previous generic
accumulated change in cladding temperature for the S2M. The overall plant specific PCT. effects
for SBLOCA are summarized in Appendices A through G.

There is no PCT effect for the post-LOCA long term cooling evaluation model.

Westinghouse Electric Company LLC
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APPENDIX B

CALVERT CLIFFS NUCLEAR POWER PLANT INCORPORATED

Plant Specific Considerations for Calvert Cliffs Units 1 and 2

The total effect on PCT for all LOCA analyses of Calvert Cliffs Units 1 and 2 is summarized in
the table below.

Plant specific effects for analyses done with the SIM SBLOCA methodology from previous
reports are described in Appendix B of Reference 15. There is no plant specific effect for the
bounding S2M SBLOCA analysis of Calvert Cliffs Units 1 and 2 completed in December 2001
because it uses a corrected version of CEFLASH-4AS.

Application of the analyses and the effect on PCT for Calvert Cliffs Units 1 and 2 is summarized
in the table below.

Unit Time Period in 2003 Applicable Evaluation Model and PCT Effect
Cycle LBLOCA SBLOCA

Unit 1

Cycle 16 January- December 1999 EM, < 1.20F S2M, none

Unit 2

Cycle 14 January - March 1985 EM, < IF SIM, Ref. 15

Cycle 15 April - December 1999 EM, < 1.20F S2M, none

Westinghouse Electric Company LLC
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