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ATTACHMENT A

: _ ' SAFETY EVALUATION REPORT
OFFICE OF NUCLEAR REACTOR REGULATION
VANTAGE + FUEL DESIGN DEPARTURE FROM NUCLEATE BOILING LIMITS
INDIAN POINT UNIT 3
NEW YORK POWER AUTHORITY
DOCKET NO. 50-286

1 BACKGROUND

In an application dated April 12, 1999, New York Power Authority (NYPA) requested revision of
Appendix A (Section 3.1) of the Indian Point 3 (IP3) technical specification (TS). The licensee
seeks to remove a footnote on page 3.1-36 of the TS that requires review and approval of the
available margin for the departure from nucleate boiling ratio (DNBR).

In an amendment request dated December 23, 1996, NYPA requested that Appendix A of the
IP3 TS be revised to accommodate the transition from VANTAGE 5 fuel (without intermediate
flow mixing grids (IFM)) to VANTAGE+ (V+) with PERFORMANCE+ Westinghouse fuel features
for Cycle 10. The staff questioned the applicability of the scaling method for the 15X15 V+ fuel
design. The fuel vendor used a NRC-approved scaling technique, but the method was not
validated for the 15 X15 V+ fuel design. Thus, the licensee could not use the scaling technique
to establish the applicability of the WRB-1 correlation to the 15 X15 V+ fuel design. WRB-1is a
critical heat flux correlation that uses local subchannel fluid conditions and fuel bundle geometry
characteristics to predict the occurrence of critical heat flux. Since there was adequate
departure from nucleate boiling (DNB) margin for cycle 10, the NRC staff approved the Cycle
10 DNB analysis but instituted a cycle-specific restriction on future cycles. Amendment 175
provides the safety evaluation and the basis for the cycle specific condition.

On March 29, 1999, NYPA and Westinghouse, the fuel vendor presented the results of DNB
tests for the V+ fuel, that were conducted on December 1998-January 1999. In the current
amendment request, the licensee seeks to remove the TS restriction and asserts that the
confirmatory tests satisfy the Amendment 175 condition.

2 EVALUATION

NYPA proposes the removal of the page 3.1-36 footnote, which states:
“Current DNB analysis contains adequate margin for Cycle 10. Prior to achieving
criticality in Cycle 11, the DNB analysis must be reviewed and approved by the NRC
staff.”

In the Amendment 175 SER, the NRC staff stated:

“the Westinghouse rod bundle critical heat flux (CHF) correlation, WRB-1,
predicts critical heat flux in rod bundles based on subchannel local fluid
conditions. This correlation was initially approved for the standard 14X14, 15X15
and the 17X17 standard Westinghouse fuel. Evolution of the standard 17X17
and 15X15 fuel has been developed by Westinghouse and their behavior
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- simulated by using NRC approved "Scaling Technique.” This scaling technique
was validated for all four of the different 17X17 fuel types, but not for the 15X15
(OFA) and the VANTAGE+ (w/IFMs) fuel. No testing was conducted to verify that
the scaling technique applied to the 15X15 standard fuel, however, cycle 10
analyses has shown that there is substantial DNBR margin. Consequently, until
such time as fuel tests are conducted on the 15X15 VANTAGE+ (w/IFMs) to
validated the scaling technique and the applicability of the WRB-1 correlation, the
applicability of the WRB-1 correlation is acceptable for the upcoming cycle 10
only. Also, DNB analyses must be submitted to the staff for review and approval
prior to Cycle 11.*

On March 17, 1999, a meeting was held by the NRC, NYPC and Westinghouse (W). In the
meeting, W presented an over view of confirmatory DNB tests conducted in December 1998 and
January 1999. Reference 2 provides the documentation for the W presentation, which
describes the test and discusses the results. W tested 4X4 fuel bundles with geometric design
representative of the 15 X15 V+ fuel. The fuel vendor used a local subchannel
thermohydraulic program (THINC V) to determine the local fuel properties. The WRB-1
correlation uses the local fluid properties to predict the critical heat flux. The measured and the
predicted critical heat flux for the range of the experimental data is then used to statistically
determine the 95/95 % DNBR limit for the 15 X15 V+ fuel design. W reported that the new test
data yielded a lower DNB ratio of 1.14 and the 1.17 DNBR limit remains bounding. The licensee
concluded that the DNB tests verified that WRB-1 correlation was applicable to the 15X15 V+
fuel design and that the tests also validate the Westinghouse scaling methodology.

NYPC stated that the cycle-specific DNBR approval is no longer necessary since the fuel
vendor conducted the confirmatory DNB testing on the 15X15 V+ fuel design (with the IFMs).

The staff reviewed the conditions stipulated in the Amendment 175 SER and the presentation of
the DNB test results documented in the Westinghouse letter of March 29, 1999 (Reference 2).
The restriction in the footnote of TS Section 3.1 was to ensure that adequate DNB margin exists
on cycle-specific basis until the fuel vendor demonstrated the applicability of the WRB-1
correlation to the 15X15 VANTAGE + fuel design. The DNB test range of the 15X15 V+ fuel
falls within the WRB-1 test database range and the licensee did perform the necessary
confirmatory tests. '

The staff finds the deletion of the footnote on page 3.1-36 acceptable, since the WRB-1

“correlations was shown to be applicable to the 15X15 V+ fuel. Therefore, cycle-specific

evaluation and approval of the DNB margin is no longer necessary.

3 CONCLUSION

The staff reviewed the amendment request and accepts the proposed change to remove the
cycle specific footnote from the Indian Point 3, technical specification. The WRB-1 correlation
has been confirmed to be applicable to the 15X15V+ fuel used in IP3. '

The staff concluded on the basis of considerations discussed herein , that (1) there is
reasonable assurance that the health and safety of the public will not be endangered by
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- operation in the proposed manner, (2) such activities will be conducted in compliance with the

Commission's regulations, and (3) issuance of this amendment will not be inimical to the
common defense and security or to the health and safety of the public.
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