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REQUEST FOR ADDITIONAL INFORMATION 
US-APWR TOPICAL REPORT: SMALL BREAK LOCA METHODOLOGY, MUAP-07013-P (R1) 

 
09/28/2010 

Mitsubishi Heavy Industries 
Docket No. 52-021 

SRSB Branch 
 
The following is the ninth set of NRC requests for additional information (RAIs) for the SBLOCA 
Topical Report MUAP-07013-P (R1). These RAIs originated from the SBLOCA teleconference 
held on September 10, 2010 regarding the 10CFR Part 50 Appendix K requirements. 

 
 
Question 
Number 

Question 

1 Confirmatory calculations performed by the staff with version 1.5 of M-
RELAP5 showed that the Henry-Fauske critical flow correlation is sometimes 
being used to calculate the break flow when the upstream conditions are two-
phase.  For most of the time when the Henry-Fauske correlation is used, the 
calculated critical flow is lower than what would be calculated using the Moody 
correlation.  10-CFR-50, Appendix K, Section I.C.1.b,  Discharge Model, 
states "For all times after the discharge fluid has been calculated to be two-
phase in composition, the discharge rate shall be calculated by use of the 
Moody model (F. J. Moody, "Maximum Flow Rate of a Single Component, 
Two-Phase Mixture", Journal of Heat Transfer, Trans American Society of 
Mechanical Engineers, 87 No. 1, February 1965).  The discharge model in 
version 1.5 of M-RELAP5 does not meet this requirement. 
 
MHI modified the M-RELAP5 code and produced a new version 1.6 that 
modifies the break flow model to conform to the Appendix K requirement cited 
above.   
 
Provide a description of the code changes made to the break flow model, the 
source code for version 1.6, the PC Windows executable for version 1.6 and 
plots of break flow and PCT versus time for the limiting SBLOCA case.  
Confirm that version 1.6 includes an edit that identifies which critical flow 
model is being used at any time to facilitate confirmation that the Moody 
model is being used as required by Appendix K.  In addition to adding a minor 
edit/plot variable, a good way to display this information in a major edit would 
be to print out a count of how many times each critical flow correlation was 
used since the last major edit.    
 

2 The staff modified version 1.5 of the M-RELAP5 code by implementing a 
critical flow model selection criterion based upon void fraction rather than 
quality.  With this selection criterion the code used the Moody model to 
calculate break flow during the time when the conditions upstream of the 
break were predicted to be two-phase.  Confirmatory calculations performed 
by the staff with this modified code version showed that the bottom of cold leg 
break became limiting.  MHI's calculations with version 1.5 of M-RELAP5 
showed the top of cold leg break to be limiting.  
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Provide the results of calculations with version 1.6 of M-RELAP5 that identify 
the limiting break location with respect to PCT.  
 

3 MHI identified one code improvement for the mass conservation in the 
accumulator component, and one error related to the CHF model.  
 
Provide a description of them and the code changes made in M-RELAP5 
version 1.6. Include an evaluation of the effect on PCT for the limiting 
SBLOCA case. 

 


