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1.0 Introduction and Backaround ;

The accident and transient analyses in Chapter 15 of the Final Safety Analysis Report (FSAR)'

for the Catawba Nuclear Station were performed by Westinghouse Electric Corporation. !
Subsequent to completion of FSAR review, Duke Energy Corporation prepared topical reports ;

detailing accident and transient analyses based on methodologies using industry-based |

computer codes. Topical Report DPC-NE-3002-A, Revision 2,"FSAR Chapter 15 System
Transient Analysis Methodology," dated December 1997 (NRC Accession No. 9802170009),
details the analytical methodologies thnt have been reviewed and approved by the NRC for

'

application to the Catawba and McGuire nuclear stations. Section 3.3 of the report describes,
among other things, the methodology to analyze the loss of normal feedwater event (Updated ,

Final Safety Analysis Report (UFSAR), Section 15.2.7). The RETRAN computer code used to I

perform the analysis has been descr! bed in Section 3.2 of Topical Report DPC-NE-3000-PA,
" Thermal-Hydraulic Transient Analysis Methodology," dated January 27,1998 (NRC Accession
No. 9802170017).

2.0 Discussion and Evaluation

in a meeting held with the NRC staff during October 7-8,1991 (documented in a letter,
H. B. Tucker to NRC, November 5,1991), Duke Energy Corporation (DEC) demonstrated that
representing the steam generator secondary system as a multi-node model produced
conservative results for analysis of the loss of normal feedwater accident under most
conditions. However, should there be significant post-trip tube bundle uncovery, the model
could predict excessive primary-to-secondary heat transfer. Significant tube bundle uncovery
was defined as a reduction of water inventory to less than 10 percent of the fu'l power
inventory. Specifically, the use of the multi-node steam generator secondary nodalization
resulted in underprediction of the cold leg temperatures, which then produced an
underprediction of the bulk average temperature, and pressurizer level and pressure. Using a ;

single-node steam generator secondary nodalization was shown to restore the previously V
- calculated margins. The staff agreed with this noted limitation and approved the model and |
- results since water inventory was not expected to reduce to less than 10 percent of the full i

power inventory during the loss of normal feedwater event. j
>
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. Performing Catawba Unit 2 specific analyses recently using the methodology of DPC-NE-
3002-A, Revision 2, Duke Energy Corporation has found that the loss of normal feedwater |

event would result in reduction of the steam generator water inventory to less than 10 percent I
of the full power inventory. These results are nonconservative with regard to primary-to- )secondary heat transfer. . Duke Energy Corporation has, by ;etter dated September 25,1998, i

requested revision of the approved methodology to permit use of a single volume steam
generator secondary model for the post-trip phase of the loss of normal feedwater analysis.

.

)
The single volume steam generator secondary model has been reviewed and approved for |
analysis of the uncontrolled control rod bank withdrawal from a subcritical or low power startup l

condition (UFSAR, Section 15.4.1). '

Accordingly, Duke Energy Corr. orat!an proposed to revise Section 3.3.3.1 of DPC-NE-3002-A, i

adding two sentences as highhghted below, to read J

' 3.3.3.1 Nodalization - since the transient response of the losci of normal feedwater event
;

is the same for all loops, the single-loop model described in Section 3.2 of Reference 2 is
,

utilized for this analysis. For Catawba Unit 2 only, the post-trip phase of the analysis I
uses a single volume steam generator secondary model. This model uses the bubble

'

rise option with the local-conditions heat transfer model applied to the steam generator
tube conductors.

The staff finds the proposal to use a single-node (i.e., single volume) model to represent the
steam generator secondary system in the loss of normal feedwater accident for Catawba
Nuclear Station, Unit 2, acceptable. This approval is based on the fact that Duke Energy
Corporation used previously accepted methodologies for this analysis, and the proposed
RETRAN modeling change produces conservative results and maintains adequate margins.,

The staff also approves the revision of Topical Report DPC-NE-3002-A as cited above.

3.0 Conclusion

Duke Energy Corporation's proposal to use a single-node model to represent the steam
"

generator secondary system for the loss of normal feedwater accident is acceptable. In
i accordance with procedures established in NUREG-0390, " Topical Report Review Status," the

staff requests Duke Energy Corporation to publish an accepted version of the topical report
within 3 months of receipt of this safety evaluation. The accepted version shall incorporate this
safety evaluation and the associated transmittal letter.

Principal Contributor: Ralph Landry

Date: February 5,1999
.

W

1

-- - - - _ _ - _ - - - _. . - _ _ _ . - - - - - -- ---- .-.n- . w.


