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Executive Summary

We propose to develop an in-situ detection and monitoring system with a physics-based
Machine Learning (ML) algorithm to infer nuclear reactor core physics data with high fidelity and
facilitate human-machine interaction for next generation nuclear reactors. This in-situ
monitoring system, with its ML algorithm, will significantly contribute to improved safety and
efficacy by making system adjustments in response to the data generated by the proposed in-
situ detection system. For this project we will develop a software interface to couple the
CHANDLER multi-modal detection system and the VRS-RAPID (Virtual Reality System for
Real-time Analysis for Particle transport and In-situ Detection) neutronics code system and
expand on the exiting ML algorithm and virtual reality visualization framework to provide an
effective means for the human-machine collaboration. The proposed software will be validated
using the Jozef Stefan Institute’s research reactor in Slovenia and the Dominion Energy’s North
Anna Power Station in Virginia. This proposal addresses several areas of interest, identified by
the NRC, including: ‘advanced sensors and controls’; ‘human reliability analysis for advanced
nuclear applications’; ‘Analyses, data and evaluations’; and ‘advanced technology approaches
that enhance regulatory decision making’.
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