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Burnup Analysis Capability Based on Unstructured
Mesh Geometry in Reactor Monte Carlo code RMC
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Abstract

Unstructured Mesh (UM) serves as an advanced geometric modeling method in Monte Carlo (MC) codes, of-
fering inherent advantages for representing complex geometries, obtaining high-resolution tally results, and
enabling high-fidelity multi-physics coupling. Although significant progress has been made in UM-based par-
ticle transport simulation within MC codes, full lifecycle reactor simulation still requires burnup calculation
and analysis capabilities. The development of burnup calculation methods based on UM geometry in MC
codes remains an area requiring further investigation. This study focuses on burnup calculation methodolo-
gies under the UM framework in MC codes. Leveraging the particle transport and tally capabilities of RMC’s
UM geometry, we have further implemented burnup calculation functionality based on UM in RMC. Both CSG
and UM burnup calculation models of the KRUSTY are established for RMC. Results demonstrate consistent
agreement between the UM and CSG models in terms of keff and the evolution of key nuclide masses across
different burnup time steps, confirming the accuracy of RMC’s UM-based burnup calculation capability.
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