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Executive Summary

The objective of the proposed research program is to develop a modular and code-agnostic
paradigm to enhance Monte Carlo neutronics capability for NRC Comprehensive Reactor
Analysis Bundle (CRAB). Monte Carlo (MC) reactor analysis tools, such as MCNP, a widely
used U.S. MC code, can play important roles in nuclear reactor analysis by providing required
few-group cross section data or providing reference solutions to benchmark routine analysis
tools. Built upon existing efforts of developing a user-friendly environment (editor services with
syntactic validation) to prepare MCNP models, we propose to develop a general model-driven
software interface (with semantic validation capabilities) for the use of MCNP and more
importantly, implement the reactor model translation between MCNP and other tools in CRAB.
Thus, NRC regulators can easily deploy MCNP (with minimum learning curve) and convert
existing MCNP models of advanced reactor designs to other regulatory tools for licensing
evaluations. The project will ultimately improve NRC’s future capabilities and organizational
effectiveness for analysis and evaluation of emerging or anticipated reactor and fuel cycle
technologies.
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