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Abstract

This study explores the application of the Reactor Monte Carlo (RMC) code in fusion neutronics and evaluates
its key capabilities in fusion reactor analysis. In terms of model adaptation, to accommodate the prevalent
use of MCNP-format models in fusion device design and enable their conversion to RMC format, we devel-
oped the M2R model conversion tool and validated its accuracy through the conversion of the CFETR model.
Additionally, this study conducted global neutron flux distribution calculations for the CFETR model, employ-
ing a density reduction method for weight window generation. Through three iterations, a complete global
flux distribution was obtained, verifying the reliability of RMC in variance reduction and deep-penetration
neutron transport calculations. Furthermore, to assess RMC’s CAD-based transport capabilities, we utilized
Paramak to design a half-tokamak model and performed neutron transport simulations in both RMC and
OpenMC, yielding consistent results. Overall, this study demonstrates the effectiveness and reliability of RMC
in complex reactor model analysis, deep-penetration neutron transport calculations, and variance reduction
applications.
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