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The influence mechanism of fuel burn depth on reactivity
control accuracy in pressurized water reactor core
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Abstract

This study first examines the evolution of core physics characteristics under burnup effects, then analyzes the dynamic characteristics
of reactivity changes. Building on this foundation, it further reveals how burnup depth influences control rod positioning, boron
concentration control accuracy, and the coordination between control strategies. The research findings demonstrate that as burnup
depth increases, the neutron energy spectrum in the reactor core gradually hardens while fission products accumulate continuously.
These two factors collectively lead to an expanded dead zone for control rod adjustments and a narrowed boron concentration
control window, resulting in reduced coordination among control measures. To address these challenges, the paper proposes several
optimization pathways.
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