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Abstract

Amid the digital transformation trend, the nuclear power industry faces new opportunities and challenges. The safe and stable
operation of nuclear power equipment is crucial for ensuring the safety and efficiency of power supply in nuclear plants, making
effective monitoring and potential failure prediction essential. This paper first analyzes the global energy landscape and the strategic
positioning of nuclear power, explores the drivers behind its digital transformation, and discusses the critical importance of equipment
condition monitoring and fault prediction. It designs a system architecture for real-time condition monitoring and fault early warning
in nuclear power operations, while analyzing the functionalities of modules including real-time status monitoring, fault diagnosis
and analysis, early warning mechanisms, and graded response protocols. The study aims to provide practical references for industry
development.
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