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Clarify specifically what limitation of the SCALE code prevents modeling of the melt layer on the 
surface of fuel cladding and justify that the alternative treatment is appropriate and conservative.  
On page 400 of the application, the applicant states the following:  

“In the HAC models, 10.2 kg of polyethylene is assumed to melt onto the fuel rods. Due 
to modeling limitations of the SCALE 6.1.3 software, the polyethylene is smeared into 
the cladding.”  

However, it is not clear what limitation of the SCALE code prevents modeling of the melt layer 
on the surface of fuel clad. The applicant needs to describe the limitation of the code that 
prevents one from modeling the polyethylene foam layer on the cladding. The applicant also 
needs to provide justification that the alternative treatment of smearing the polyethylene into the 
cladding is an appropriate and conservative treatment.  

This information is needed to determine compliance with 10 CFR 71.55(a), 71.55(b), 71.55(d), 
71.55(d), 71.59(a), 71.59(b), and 71.59(c). 

 

AREVA Response 

The wording quoted above from page 400 of the application was unintentionally vague.  A better 
description in the second quoted sentence would be:  “Due to limitations in the lattice cell 
modeling of the SCALE 6.1.3 software, the polyethylene is smeared into the cladding” where the 
underlined section contains the change.  This is the same method and limitation that was used 
for the previous analysis (see page 227, 250, or 268 of the document) and provides a 
conservative approach. 

This page in the SAR has been updated to show the revised wording.   

An alternate approach to modeling the melted polyethylene within the limitations of the lattice 
cell modeling would be to smear the polyethylene within the moderator surrounding the fuel 
assemblies during HAC.  A comparison of the keff results are shown below: 

 keff σ 
Polyethylene with clad 0.93710 0.00050 
Polyethylene with moderator 0.93791 0.00045 

 ∆keff σ a 
Poly_with_clad – poly_with_moderator -0.00081 0.00067 
a Square root of the sum of the squares of the σ 

The keff values of the two models are within two standard deviations, showing that the models 
provide results that are statistically the same.  Thus, smearing the melted polyethylene with the 
fuel rod clad is appropriate provided the limitations in the lattice cell modeling with the SCALE 
6.1.3 code using multi-group cross sections. 

 


