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Dear Dr. Bonaca: 

The staff of the U.S. Nuclear Regulatory Commission (NRC) appreciates the contributions 
of the Advisory Committee on Reactor Safeguards (ACRS) in reviewing the ongoing studies 
of steam generator tube behavior under severe accident conditions, as outlined in your letter 
dated November 17, 2004. We have reviewed the comments conveyed in your letter, as well as 
previous communications on this topic. 

The staff agrees with your description of the conditions that govern countercurrent hot leg flow 
and the potential significance of this flow to the overall evaluation of steam generator tube integrity. 
Through that description, the Committee has highlighted an area of uncertainty that warrants 
further attention in our SCDAP/RELAP5 analyses. 

The ACRS comments concerning modeling of the hot leg flow highlight the fact that boundary 
conditions at both ends of the hot leg determine the flow rates. Although the staff agrees 
with that observation in principle, our concern relates to the determination of these boundary 
conditions. Without modeling the vessel internals, an analyst would be tasked with prOViding a 
boundary condition for the upper plenum that accounts for the complex energy and mass 
generation terms, as well as the natural circulation conditions in the vessel internals. This 
boundary condition effectively establishes the upper plenum conditions. The steam generator 
inlet plenum conditions are dependent on the tube bundle flows and heat transfer rates. The 
staff believes that an unbiased prediction of the hot leg flow conditions would require a 
complete analysis of the steam generator primary side conditions and the vessel internals. The 
complexities and resource requirements of a computational fluid dynamics (CFD) model for the 
entire vessel, hot leg, and steam generator are one reason for the reliance on the available 
one-seventh C17) scale test data. 

Nonetheless, the staff plans to initiate a sensitivity study in an attempt to determine the governing 
conditions and realistic bounds for the hot leg flows; we believe such a study is consistent with 
the intent of the Committee's suggestions. This study would also improve our overall 
understanding of the thermal-hydraulic behavior during this complex transient event. To 
demonstrate the feasibility of this study, we have already successfully completed some initial 
CFD work in this area. 

I 



•� 
M. Bonaca� -2- January 18, 2005 

The staff will also assess the significance of the uncertainty in hot leg flow rates in relation to 
the other uncertainties that impact the outcome of the integrated probabilistic risk assessment 
(PRA) analysis. Once we have developed the integrated PRA analysis, we will be able to judge 
where additional refinement of the analysis is most warranted. 

Again, the staff wishes to thank the ACRS for its insights regarding the prediction of 
thermal-hydraulic conditions in the reactor system. This interaction has been beneficial 
to the staff and will lead to an improved understanding of the phenomena. The staff looks 
forward to discussing its additional analyses with the ACRS at our next meeting on this subject. 
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