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Abstract : The study of fault detection and fault tolerance in nuclear reactor control system is an important part
to ensure the safe operation of nuclear energy system. The research objective of the article is to
study and analyze the key technology of fault detection in nuclear reactor control system. In order
to achieve this purpose, a large amount of relevant literature has been collected, and the methods
and techniques of nuclear reactor fault detection have been analyzed. Based on these analyses, key
aspects of fault detection and fault tolerance in nuclear reactor control systems are highlighted. The
results show that the proposed fault detection algorithms are able to accurately detect faults in nuclear
reactors, and that the reliability and safety of a nuclear power plant heavily depend on the robustness
of its control system. Taken together, the research on fault detection and fault tolerance of nuclear
reactor control systems ensures the sustainable and safe operation of nuclear energy systems while
continuously advancing nuclear energy technologies. Future research will continue to focus on the
introduction of emerging technologies, more effective means of human—computer interaction, and more
comprehensive operator training methods, so as to further enhance the performance and safety of
nuclear reactor control systems.
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