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Dear Mr. Mallay:
The NRC staff has been evaluating non-conservative modeling of downcomer boiling (DCB) in
approved 10 CFR Part 50, Appendix K, ECCS evaluation models (EMs), and previously
requested information related to DCB from Framatome ANP (Reference 1). Framatome ANP
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(FANP) responded to the NRC staff’s request for additional information (RAI) in a letter dated
April 4, 2003 (Reference 2). The NRC staff's review of FANP’s RAI response identified several
concerns, which the NRC staff discussed with FANP in a telephone conference on
May 27, 2003. The purpose of this letter is to document the NRC staff’s position on this issue
and request FANP to resolve this issue and provide additional information to the NRC.
The NRC staff met with FANP on April 16, 2002, to discuss issues related to a fuel transition
license amendment request submittal. The approved FANP Appendix K EM (References 3-6)
and the issue of DCB were discussed at this meeting. FANP informed the NRC staff that the
REFLOD3B calculation terminates when the downcomer and lower plenum reach saturated
conditions, and that the approved FANP Appendix K EM cannot calculate the effects of DCB.
Additionally, FANP reported that the calculation terminates due to code numerical issues at a
time prior to calculated core quench. As such, the amount of clad oxidation cannot be
determined utilizing this approved model.
Based on this information, in a letter dated June 3, 2002, the NRC staff requested that FANP
provide additional information regarding potential non-conservative modeling of the downcomer
region and DCB in the accepted FANP Appendix K EM used for licensing analysis of certain
Westinghouse and Combustion Engineering type PWRs. Sensitivity studies have shown DCB
to be of greater concern for plants with low backpressure containments and low safety injection
flow. Specifically, the NRC staff questioned how the currently approved FANP Appendix K EM
complies with the following requirements of 10 CFR Part 50:


10 CFR Part 50, Appendix K, Section II.2, requires that "for each computer program,
solution convergence be demonstrated by studies of system modeling or noding and
calculational time steps." This requirement is not satisfied because the REFLOD3B
code fails at the time when DCB is predicted to occur and prior to core quench. FANP
should discuss how and why this code fails, and demonstrate why the EM solution
converges under these conditions and is acceptable for the entire duration of its
expected calculational period (entire duration of the refill and reflood portions of the
transient).



10 CFR Part 50, Appendix K, Section II.3, requires that sensitivity studies be performed
to evaluate the effect on results of "phenomena assumed in the calculation to
predominate." Based on current knowledge of DCB and its impacts on peak cladding
temperature (PCT) and oxidation, sensitivity studies of this phenomenon must be
performed.

FANP provided a response to the NRC staff’s RAI in a letter dated April 4, 2003. The NRC staff
has reviewed this RAI response and finds that the questions have not been adequately
addressed. FANP’s response did not address the NRC staff’s RAI question regarding the
solution convergence requirement of 10 CFR Part 50, Appendix K, Section II.2. The response
did not include any discussion regarding code failure or the performance of the approved
Appendix K EM under the conditions and at the time when DCB would be predicted to occur.
With respect to 10 CFR Part 50, Appendix K, Section II.3, Framatome’s response states that it
is not familiar with any NRC-approved Appendix K EMs that model the downcomer region in
sufficient detail to allow DCB sensitivity studies to be performed. As such, FANP has not
performed DCB sensitivity studies using their approved Appendix K EM.
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FANP concludes that the existing conservatism in the Appendix K EM is adequate to bound the
PCT impacts of DCB and that no adjustments to the EM to account for DCB are necessary.
FANP’s conclusion is based in part on results of sensitivity studies performed using other
thermal-hydraulic methodologies to estimate the impacts of DCB on PCT. Specifically, FANP
applied its realistic large break loss-of-coolant-accident best-estimate model (SRELAP5) to
perform these analyses. FANP did not provide an estimate of the impact of DCB on oxidation
results for the limiting hot rod or for the core wide contribution.
The NRC staff does not agree with FANP’s position that changes to the currently approved
Appendix K EM are not required. The NRC staff views the non-conservative modeling of the
downcomer region and DCB in the subject EM as a significant error in the model because the
PCT impacts have been shown to be greater than 50EF. FANP’s estimate of the impacts of
DCB on PCT are noted as proprietary in the Reference 2 letter, but can exceed the
50EF threshold. Sensitivity studies performed by the NRC staff and their consultants show that
PCT can increase 200 - 400EF under certain circumstances (Reference 7).
Section 50.46(a)(3)(ii) requires that licensees submit to the NRC staff an estimate of the
impacts of a significant error and also provide a schedule for providing a reanalysis or taking
other action as needed to show compliance with 10 CFR 50.46 requirements for a particular
plant. The NRC staff accepts FANP’s best-estimate sensitivity studies as an estimate of the
impacts of DCB on PCT for the plants discussed in Reference 2; however, it is not clear that
this estimate applies to all PWRs utilizing the subject Appendix K EM. Compliance with
10 CFR 50.46 and Appendix K must be demonstrated using the model approved for application
and which forms the licensing basis for a particular plant. Because licensees continue to apply
this Appendix K EM in licensing applications, the NRC staff feels that corrective action is
necessary.
If FANP does not take corrective action, then conditions must be placed on the continued
application of the subject Appendix K EM for certain PWRs that are susceptible to DCB.
Sensitivity studies have shown DCB to be of greater concern for PWRs with low backpressure
containments and/or low safety injection flow. For these PWRs, future analyses performed to
demonstrate that the requirements of 10 CFR 50.46 are satisfied shall be performed using an
NRC approved best-estimate methodology. For those PWRs less impacted by DCB,
plant-specific justification for continued application of the current Appendix K EM must be
provided to the NRC staff. Additionally, the NRC staff will continue to request plant-specific
information regarding downcomer modeling and DCB during plant-specific license amendment
request reviews. The NRC staff requests that FANP provide a listing of those PWRs currently
applying the subject Appendix K EM with the downcomer modeling deficiencies.
Alternatively, FANP can provide information which demonstrates that the currently approved
Appendix K EM accurately models the DCB phenomenon and demonstrates solution
convergence. FANP could also take corrective action and modify the approved Appendix K EM
or develop an alternative methodology or approach to extend the calculation beyond the time at
which DCB occurs. The corrected methodology or alternate approach should show fuel rod
quench and quantify the extent of oxidation for the hot rod and total core wide contribution. Any
changes or modifications to the approved Appendix K EM would require NRC review and
approval.
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If you have any questions on the above, please contact Drew Holland at 301-415-1436.
Sincerely,
/RA/

Herbert N. Berkow, Director
Project Directorate IV
Division of Licensing Project Management
Office of Nuclear Reactor Regulation
Project No. 728
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