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Abstract

Flexible core refueling is a critical technology for enhancing the operational economy and safety of nuclear reactors. The core
challenges involve dynamic repositioning of fuel assemblies and neutron flux redistribution during refueling, which may lead to
power distribution deviations exceeding safety limits. To address these issues, this study develops a multi-dimensional mathematical
model for power distribution regulation based on the dynamic characteristics of flexible core refueling. To validate the model’s
effectiveness, simulation verification schemes were designed from three perspectives: static accuracy, dynamic response, and
adaptability to extreme operating conditions, aiming to demonstrate its predictive capability for abnormal power regulation scenarios.
Simulation results indicate that the model can accurately forecast power distribution trends during refueling processes, with control
errors remaining within safe and controllable ranges.
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