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This project aims to develop a systematic methodology for prioritizing nuclear data needs in fusion energy research, focusing on the impact of nuclear data uncertainties on the reliability of fusion pilot plant designs. Traditional sensitivity analyses for fusion reactors focus on specific neutronics responses, leading to disparate prioritization lists for different components. To address this, we propose a reliability-based approach that integrates multiple reactor requirements into a single measure, quantifying the probability of failure due to nuclear data uncertainties. Using Monte Carlo neutron transport simulations with nuclear data uncertainty propagation, coupled with activation and cost modeling, we will identify the most influential nuclides and reaction channels affecting reactor performance. The methodology will be tested across multi-fidelity reactor models, from 1-D radial builds to conceptual and detailed 3-D designs, ultimately providing a workflow that can be applied to both public and private fusion reactor designs. The project will deliver an open-source workflow to guide nuclear data improvement efforts, ensuring cost-effective and high-impact enhancements for fusion energy development.
