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Exploration of Fault Diagnosis and Safety Management Pathways for Power
Generation Equipment Based on Big Data Analysis
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Abstract : This paper focuses on the exploration of fault diagnosis and safety management pathways for power
generation equipment based on big data analysis, aiming to provide a path reference for the digital
and intelligent transformation of power generation equipment management. In terms of fault diagnosis,
a four—layer architecture of "data layer — processing layer — model layer — application layer" is
constructed. Data perception and governance are achieved through a sensor network. Fault diagnosis
and remaining useful life prediction models are established using machine learning, with results
visualized and model decisions explained. For safety management, the limitations of traditional models
are analyzed, and a new big data management paradigm of “proactive prevention, data—driven, and
comprehensive coverage" is proposed. A closed-loop pathway of "data collection — analysis and
diagnosis — decision—-making and execution — effect feedback - optimization and improvement" is
constructed, while a supporting system is established from the perspectives of technology, systems,
and personnel. Additionally, the challenges in data, technology, personnel, and management during
implementation are identified, and corresponding safeguard strategies are provided. The paper
summarizes the critical role of big data in enhancing the accuracy of fault diagnosis and the level of
safety management, providing theoretical support for practical applications.
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