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LEGAL NOTICE

This report was prepared as an account of work sponsored by the Combustion Engineering
Owners Group and ABB Combustion Engineering. Neither Combustion Engineering, Inc. 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.

Combustion Engineering, Inc.

ABSTRACT

This report describes changes and errors in the ABB Combustion Engineering evaluation models
for PWR ECCS performance analysis in calendar year 1998 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.
The sum of the absolute magnitude of the PCT changes for large break LOCA from all reports to
date continues to be less than I F excluding plant specific effects. The total effect relative to the
50F definition of a significant change in PCT would be the sum of< °F and plant specific
effects, if any, described in Appendices A-E. The sum of the absolute magnitude of the
maximum cladding temperature changes for small break LOCA from all reports to date is less
than 3°F. No change occurred in the PCT for post-LOCA long term cooling.
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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, spells 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 IOCFR50.46(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 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 0 F.

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
1OCFR50.4.

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 IOCFR50.46 requirements. This schedule may be 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 IOCFR50.46 is a
reportable event as described in 1OCFR50.55(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 1OCFR50.46 requirements.

I

This report documents all the errors corrected in and/or changes to the presently ficensed ABB
CE ECCS performance evaluation models, made in the 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. ABB CE reports for earlier years are given in References
2-11.
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2.0

ABB CE CODES USED FOR ECCS EVALUATION

ABB CE uses several digital computer. codes for ECCS performance analysis that are described
in topical reports, are licensed by the NRC, and are covered by the provisions of IOCFR50.46.
Those for large break LOCA (LBLOCA) calculations are CEFLASH-4A, COMPERC-II,
HCROSS, PARCH, STRIKIN-II, and COMZIRC. CEFLASH-4AS is used in conjunction with
COMPERC-II, STRIKIN-ll, and PARCH for small break LOCA (SBLOCA) calculations. The
codes for post-LOCA long term cooling analysis are BORON, CEPAC, NATFLOW, and
CELDA.
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3.0

EVALUATION MODEL CHANGES AND ERROR CORRECTIONS

This section discusses all error corrections and model changes to the ABB CE ECCS
performance evaluation models for PWRs which may affect the calculated PCT.
There were no changes to or errors in the ECCS evaluation models for PWRs or changes to their
application for calendar year 1998.
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4.0

CONCLUSIONS

There were no changes or errors in the ABB CE ECCS evaluation models for PWRs or their
application for LBLOCA, SBLOCA, or post-LOCA long term cooling. The sum of the absolute
magnitude of the changes in PCT calculated using the ABB CE ECCS evaluation models for
LBLOCA, including those from previous annual reports, References 2-11, remains less than I 0 F
relative to the 50°F criterion for a significant change in PCT. The total LBLOCA PCT impact
for a given plant is <l*F plus the plant specific effects, if any, discussed in Appendices A
through E.
The sum of the absolute magnitude of the changes in maximum cladding temperature for
SBLOCA (due to the change in application of the SBLOCA evaluation model described in
Reference 11) is less than 3°F. Plant specific SBLOCA considerations for each plant, if any, are
discussed in Appendices A-E.
The cumulative sum of the absolute magnitude of the change in cladding temperature from the
post-LOCA long term cooling model is zero.
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APPENDIX C
SOUTHERN CALIFORNIA EDISON COMPANY
Plant Specific Considerations for SONGS Units 2 and 3

The LBLOCA analyses in effect for Cycle 9 operation of Units 2 and 3 were performed with the
erroneous energy redistribution factor (ERF). The resulting sun of the absolute magnitude of
changes in PCT is 40°F as discussed in Supplement 9. The Cycle 10 LBLOCA ECCS
performance analyses for Songs Units 2 and 3 explicitly incorporate the corrected ERF. The
resulting sum of the absolute magnitude of changes in PCT for Cycle 10 operation of Units 2 and
3 is less than I *F.

C.l

ENCLOSURE2

1998 LOSS OF COOLANT ACCIDENT (LOCA) MARGIN SUMMARY
SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 AND 3
Large Break LOCA
Table 1 provides a time line of the items which affect the large break LOCA peak cladding
temperature (PCT) during 1998. The 10 CFR 50.46 PCT limit of 2200°F was not exceeded
during 1998.
Table 1
1998 Limiting Large Break LOCA (LBLOCA) PCT Time Line

A PCT

Limiting LBLOCA PCT (end of 1997)

PCT_

N/A

2160°F

"• Errors and changes discovered prior to 1998 which affect cycle
9 operation during 1998

+40'F

2160 0 F*

"* Errors and changes discovered in 1998

+0°F

2160 0 F*

-40 0 F

2160 0 F*

N/A

2160-F

Model Errors and Changes (during 1998):

1998 Penalty Factor
e

Existing plant operating penalty credited to compensate for the
energy redistribution factor error discovered in 1997

Limiting LBLOCAPCT (end of 1998)
•

I

The existing plant setpoints had sufficient conservatism to accommodate the penalty
factor without the need to change the setpoints. Therefore, the energy redistribution
factor error merely reduced the available margin in the plant setpoint without affecting
the PCT.

The cumulative 10CFR50.46 changes and errors for 1998 for the Large Break LOCA evaluation
model are shown in Table 2.

Table 2
1998 Cumulative LBLOCA 10 CFR 50.46 Changes/Errors__J

A PCT

Y JA PCTI

N/A

40°F

0 None

0°F

40°F

1998 Cumulative 10 CFR 50.46 Changes/Errors (Sum of the
absolute magnitude of the 10 CFR 50.46 changes and errors found
since the approval of the August 1994 LBLOCA analysis)

N/A

40°F

Cumulative 10 CFR 50.46 Changes/Errors Prior to 1998 (Sum of
the absolute magnitude of the 10 CFR 50.46 changes and errors
found since the approval of the August 1994 LBLOCA analysis
through 1997)
10 CFR 50.46 Changes/Errors Discovered in 1998:

Small Break LOCA
Table 3 provides a time line of the items which affect the small break LOCA peak cladding
temperature (PCT) during 1998. The 10 CFR 50.46 PCT limit of 2200°F was not exceeded
during 1998, and the SBLOCA remained bounded by the LBLOCA.
Table 3
1998 Limiting Small Break LOCA (SBLOCA) PCT Time Line

A PCT

PCT

N/A

1732°F

"* Errors and changes discovered prior to 1998 which affect cycle
9 operation during 1998

<3 OF

<1735 0 F

"* Errors and changes discovered in 1998

+0°F

<1735°F

N/A

<1735-F

Limiting SBLOCA PCT (end of 1997)
Model Errors and Changes (during 1998):

Limiting SBLOCA PCT (end of 1998)

-1

The cumulative 1OCFR50.46 changes and errors for 1998 for the small break LOCA evaluation
model are shown in Table 4.

Table 4
1998 Cumulative SBLOCA 10 CFR 50.46 Changes/E

A PCT

JA PCTI

N/A

<3 OF

0 None

0°F

<3 OF

1998 Cumulative 10 CFR 50.46 Changes/Errors (Sum of the
absolute magnitude of the 10 CFR 50.46 changes and errors found
since the approval of the original SBLOCA analysis)

N/A

<3°F

Cumulative 10 CFR 50.46 Changes/Errors Prior to 1998 (Sum of
the absolute magnitude of the 10 CFR 50.46 changes and errors
found since the approval of the original SBLOCA analysis)
10 CFR 50.46 Changes/Errors Discovered in 1998:
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AL IDi
ASEA BROWN BOVERI
5 March, 1999

Annette Gilliam, Esq.
Southern California Edison
2244 Walnut Grove Avenue
Rosemead, CA 91770
Subject:

Limited Authorization to Reproduce a Copyrighted Document

Dear Ms. Gilliam:
In support of regulatory actions related to the San Onofre Nuclear Station
(SONGS), Southern California Edison (Edison) recently has requested that the
U.S. Nuclear Regulatory Commission (NRC) be granted permission to reproduce
a Combustion Engineering, Inc. (C-E) copyrighted document which Edison is
planning to submit. Accordingly, by this letter, which you may include or
reference in Edison's submittal, C-E authorizes the NRC to reproduce the
following C-E copyrighted document for its internal use, for filing in NRC Public
Document Rooms, and for limited distribution to members of the public who may
request this document from the NRC.
ABB Combustion Engineering Nuclear Power, Combustion Engineering,
Inc., "Annual Report on C-E ECCS Codes and Methods for 10 CFR
50.46", CENPD-279, Supplement 10, CEOG Task 1024
This authorization is subject to the following provisions:
(1) The NRC is permitted to make that number of copies of the above
mentioned C-E copyrighted document that Is reasonably needed for its
internal use in the performance of its legitimate regulatory functions pursuant
to the Atomic Energy Act of 1954, as amended, and implementing
regulations or other applicable laws.
(2) In addition, the NRC is permitted to make the number of copies of the above
mentioned C-E copyrighted document necessary to have one copy available
for public viewing in the relevant docket files in the NRC Public Document
Rooms.

ABB Combustion Engineering Nuclear Power
Robert S. Bell. Jr.
Vice President
and General Counsel

Combustion Engineering, Inc.
P.O. Box 500
2000 Day Hill Rd.
Windsor. CT 06095.0500

Telephone (860) 285-9780
Fax (860) 285-3671

Annette Gilliam

-2-

5 March, 1999

(3) Also, the NRC is permitted to make a single copy of the above C-E
copyrighted document for members of the public who specifically request the
document from the NRC.
(4) In all cases where the copyright notice appears on the C-E document, the
copyright notice must also be included in all copies made by the NRC or by
its Public Document Rooms contractors.
The specific reproduction authorization provided herein remains applicable to the
subject C-E document unless terminated by C-E upon written notice to the NRC,
or superseded by regulations in force covering the treatment of copyrighted
submissions to the NRC.
By providing this limited authorization to the NRC, C-E does not waive any other
rights and protection it has related to C-E copyrighted materials. If you have any
questions on this matter, please call me.
Very truly yours,

,err S. Bell, Jr.
RSB/jch
cc:

J. M. Wade

P.3:il~

