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Research on the Optimization of Nuclear Power Operation Reliability from a Human Factors
Engineering Perspective
Zujia Guan
Taishan Nuclear Power Joint Venture Co., Ltd.

[Abstract] Nuclear power systems constitute a vital component of clean energy infrastructure, and their stable
operation plays a critical role in ensuring global nuclear safety and energy supply. Statistics from the International
Atomic Energy Agency (IAEA) indicate that over half of abnormal events in nuclear power plants are caused by
human factors, highlighting the paramount importance of human factors engineering in enhancing operational
reliability. Grounded in human factors engineering theory, this study explores the value of operational reliability
research in nuclear power operations, proposes concrete improvement measures, and advocates for establishing a
strategic framework centered on human—centered design. These efforts aim to reduce risks of human errors,
strengthen safety safeguards, and promote sustainable development in the nuclear industry. The research findings
will also provide essential theoretical support and practical references for refining human factor risk management
mechanisms and developing standardized protocols.
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