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ABSTRACT : Monte Carlo (MC) methods are widely used for nuclear analysis in fusion facilities. However, their computational cost is high. Hybrid MC methods such as CADIS and FW-CADIS, which are implemented in ADVANTG,
address this issue by generating variance‐reduction parameters deterministically and then running MC simulations. In our previous work, the Revising Accurate Weight (RAW) method was proposed, which corrects weight windows
using relative errors obtained from MC simulations for problems involving multiple tallies. In this study, the RAW method was applied to a fusion experimental facility at the conceptual design stage and compared with FW-CADIS. In
the IBTF test cell model, the average figure of merit increased by about 3.5 times, while the maximum figure of merit decreased by 65 percent. Errors at the outer boundary, which were high under the FW-CADIS method, were
reduced when the RAW method was applied. On the other hand, errors in near pipes increased. To investigate this behavior, a penetration model was analyzed. The model consisted of a concrete block with a square-shaped
penetration modeled as a void, with a point source placed at the center. The RAW method showed a more uniform error distribution in regions without penetration. However, the relative error increased at the bends and at the end of
the penetration. This was attributed to weight increases near the bends, which reduced the number of MC particles, and to larger variations in particle weights reaching the terminal region. These results indicate that in geometries with
gaps or penetrations, it is necessary to consider not only the high-RE regions but also the neighboring regions that influence them.
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an increase in RE around the empty pipe was observed

REs increased at the bends and at the end of the penetration
attention must be paid not only to the locations with high RE but also to the regions associated with them

Analysis for RE Near Penetration Area
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increased by approximately 3.5 times  
decreased by 65%

RAW method resulted in even 
higher errors

Method Total MC time 
[Min] 𝐹𝐹𝐹𝐹𝐹𝐹𝑎𝑎𝑎𝑎𝑎𝑎 𝐹𝐹𝐹𝐹𝐹𝐹𝑚𝑚𝑚𝑚𝑚𝑚

RAW Method 32634 0.565 4.48× 10−5
FW-CADIS 29985 0.163 6.90× 10−5  
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Error Increase with 
RAW Method

it is necessary to consider not only the high RE locations but also the regions that influence those locations
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