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Optimization and Simulation of Nuclear Power Plant Core
Reactivity Control under Load Tracking Condition
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Abstract

With the increasing integration of renewable energy into power grids, the demand for load regulation capabilities in nuclear power
plants has grown significantly. Load tracking has become a critical operational scenario for these facilities. As the core mechanism
ensuring safe and economical plant operation, reactor core reactivity control faces multiple challenges during frequent load
fluctuations. This paper first analyzes the key influencing factors of reactor core reactivity control under load tracking conditions, then
proposes optimization strategies. Additionally, it provides specific recommendations for constructing simulation models, validating
processes, and applying results, aiming to help nuclear power plants better adapt to grid load variations.
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