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Introduction 
 
 
• The goal is to automate as much as possible. 
 
• The program is a tool for a specific evaluation. 
 
• I am not presenting or promoting a generic computer program for all benchmark evaluations! 
 
• I’ve been doing this since my first evaluation in 2012. 
 
• There was a recent talk along similar lines:  
A. Hauck, K. Stolte, et al., “Generating Models of the Flattop Critical Assembly for Benchmark Experiments with Python,”  
Transactions of the American Nuclear Society, 127, 678–681 (2022);  
ANS Winter Meeting, Phoenix, AZ. 
 
 
• The purposes of this talk:  

1. Encourage efficiency! 
2. Find out how you do this. 

 
 
• Caveat: No tool or algorithm is foolproof or solves all problems. 
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Making a Model—Part I 
 
 
• Set dimensions 
• Set masses 
 
• Calculate volumes 
• Calculate part mass densities 
• Calculate material and cell atom densities  
 
    call set_dims_dwg(maxparts,maxdims,maxangs,dims,angs) 
    if(i_Mos_dim == 1)then 
      call set_dims_Mos(maxparts,maxdims,maxangs,dims,angs) 
    end if 
    if(i_meas_dim == 1)then 
      call set_dims_meas(maxparts,maxdims,maxangs,dims,angs) 
    end if 
    if(i_ta18_dim == 1)then 
      call set_dims_ta18(maxparts,maxdims,maxangs,dims,angs) 
    end if 
    dims(1:maxparts,1:maxdims)=dims(1:maxparts,1:maxdims)*in2cm 
    call calc_volume(maxparts,maxdims,maxangs,i_meas_dim,pname,dims,angs,volume) 
    call set_mass(maxparts,i_ta18_dim,pname,mass) 
    call calc_dens(maxparts,pname,volume,mass,dens) 
    ⸾ 
    call calc_atdens(iuo,1,denmat,den_calc) 

 
• Write the cell densities with the cells.

If this only had to be done 
once, automation would not 
be necessary. 
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Making a Model—Part II 
 
• Set surface locations and dimensions. 
• Write surfaces and their parameters. 
 
• For this one I made a list of parts in the stack: 
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Auxiliary Files 
 
 
• Need a base or “skeleton” input file. 

+ It is easier for a code to alter something than to create from scratch. 
+ Probably the base input should have cells defined, but the densities will be written each time. 
+ Different surface arrangements can be accommodated with if/then structures. 

 
• Material files  Ex. SS 303:   gets converted to: 
 
 
 
 
 
 
 
 
 
 
 
 
(• Materials can be defined within the code.) 
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My System is Based on Parts and Materials 
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Geometry Perturbations 
 
 
• This is where this system really pays off! 
 
• I have used a separate code for each type of part  
(e.g., fuel, reflector, structure) or evaluation subsection. 
 
 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
• Volumes are not always analytic. 
  

Will go on to calculate 
volumes and densities 
using perturbed dimensions 
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Thermal Expansion Calculations Are Easy 
 
 
• The change Δx in dimension x due to a change in temperature ΔT is 0 0Tx x x T xα′∆ = − = ∆  

+ Or 0 (1 )Tx x Tα′ = + ∆  
 

 
  

0x  

x′ 

Tα  T∆  



 Operated by Triad National Security, LLC for the U.S. Department of Energy’s NNSA 
U N C L A S S I F I E D Slide 10 of 12 

File Naming Conventions 
 
 
• Perturbed input file name: 
              fn=trim(ofile(ic))//trim(ext) 
     1         //"_"//trim(parts(ifl))//trim(dimsc)//pt(ip1) 

 
• ofile is for the case 
      data ofile/"c1", "c2", "c3"/ 

 
• ext is an “extension” for a version number  
 
• parts is the part names 

 
 

 
• dimsc is the perturbed dimension 
 
• pt is m for negative perturbations and p for positive perturbations 
 
 
 
 
• The code also writes the job submission scripts. 
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Going Further… 
 
• Simplifying the model takes a long time, and I end up doing it more than once. 
 
• So I use a program for that too: 
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Conclusions  
 
 
• I recommend that we all stop cutting and pasting from spreadsheets.  
 

+ Automate the things you do repeatedly. 
 
 
• I believe that because of my system, the model is less likely to have errors than Section 3. 

 
+ Our institutional bias against the model in favor of Section 3 is outdated. 
 
+ For my evaluations, I give you permission to use the model instead of Section 3. 

 
 
• How do you automate? 

+ Talk to me; email me: favorite@lanl.gov  
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