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>>> Breeda Reilly 11/13/2006 11:53:17 AM >>> 
Hi Ralph, 
In advance of tomorrow's call, Chris Tripp suggested that I share with you his list of questions 
concerning criticality safety.  The questions are attached. 
 
Also, I sent the phone number and pass code for the conference line in a separate email. 
 
Thanks, 
Breeda 
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A.  Provide a summary of the most important factors providing conservatism for the abnormal 
condition calculations of k-effective for each major process area.  Both controlled and 
uncontrolled parameters should be considered in determining which parameters provide the 
greatest conservatism.  For each of the most significant (in terms of the potential impact on the 
calculated k-effective) parameters, describe the nominal value of the parameter, the value 
assumed in facility calculations, and a minimum difference in k-effective resulting from the 
difference between nominal and as-modeled conditions.  It is not necessary to quantify the 
conservatism in each parameter for every criticality calculation at the facility, but only those 
providing the largest amounts of conservatism over broad portions of the process. 
 
B.  Provide a description of all areas in your facility which have a calculated abnormal condition 
k-effective value (including uncertainties) exceeding 0.96.  Provide sufficient information for the 
staff to understand the physical configuration of these systems. 
 
C.  With regard to report LTR-ESH-05-440, submitted September 8, 2006, explain why Rev. 1 to 
this document changed the calculated variable from the fission fraction (as requested in our 
August 10, 2006, RAI) to the weighted incident neutron energy causing fission (WINECF).  
Provide results in terms of the thermal, intermediate, and fast fission fraction.  In addition, 
calculate trends in the bias as a function of the thermal, intermediate, and fast fission fractions, 
and display the results in graphical form.  Justify whether the existing Upper Subcritical Limit is 
still valid (as also requested in our RAI). 
 
D.  With regard to report LTR-ESH-05-440, submitted September 8, 2006, explain how some 
solid benchmark experiments, and all solution benchmark experiments, can have a calculated 
value of the WINECF for the fast range below 105 eV.  This is the lower limit of the fast energy 
range, so it does not appear mathematically possible to calculate fast energy values below this 
threshold. 
 
E.  With regard to report LTR-ESH-05-440, submitted September 8, 2006, explain how the 
conclusions regarding the lack of trends in the bias as a function of WINECF are consistent with 
the results in Figures 3 and 6 of the validation report.  Figure 3 of the validation report 
concludes that there is a slight trend in k-effective as a function of the energy of average 
lethargy causing fission (EALF) for solid benchmark experiments.  Because all of the EALF 
values for these benchmark experiments lie within the thermal range, this graph should be very 
similar to the thermal WINECF graph in LTR-ESH-05-440.  However, Figure 3 of the validation 
report showed a slight trend, whereas the licensee concluded in LTR-ESH-05-440 that there is 
no trend in the thermal WINECF. 
 
Similarly, Figure 6 of the validation report showed a strong trend in the bias as a function of 
EALF for solution benchmark experiments.   Because all of the EALF values for these 
benchmark experiments lie within the thermal range, this graph should be very similar to the 
thermal WINECF graph in LTR-ESH-05-440.  However, Figure 6 of the validation report showed 
a strong trend, whereas the licensee concluded in LTR-ESH-05-440 that there is no trend in the 
thermal WINECF. 
 
F.  Provide a license commitment to evaluate the hydrogen-to-fissile isotope (H/X) ratio and the 
EALF value in conjunction when determining whether future calculations lie within the validated 
area of applicability. 
 



 
 
G.  With regard to report LTR-ESH-06-239, submitted September 8, 2006, explain how the 
results are consistent with those from the validation report.  Figures 5 and 6 of the validation 
report show that k-effective has a negative slope as a function of H/X and a positive slope as a 
function of EALF, for solution benchmark experiments.  However, the H/X coefficient for these 
benchmark experiments in Table 1 of LTR-ESH-06-239 is positive and the EALF coefficient is 
negative.  This appears to be the opposite of the trends shown in the validation report. 
In addition, the relationship between H/X and EALF is: 
 

EALF = 18.039 (H/X)-0.8875 

 

The regression fit for solutions is: 
 

keff = 0.985 + 2.0117H10-5 (H/X) - 4.0056H10-2 (EALF) 
 

Substituting the first equation into the second gives an expression for how quickly keff varies as 
a function of H/X when constrained to the H/X-EALF curve: 
 

keff = 0.985 + 2.0117H10-5 (H/X) - 0.7226 (H/X)-0.8875 

 

This function has a minimum value of ~0.92 at the lower range of H/X, which, if correct, would 
challenge the validity of the USL in this region of the area of applicability.  The analysis does not 
address this.  Explain how this result is consistent with the USL determined in the validation 
report, or else revise your USL to account for this trend. 
 
 


