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Research on Condition Monitoring and Fault Early Warning Mechanism for Hydropower Station
Equipment
Junjun Ma

Water Conservancy Bureau of Yecheng County, Kashgar Prefecture, Xinjiang Uygur Autonomous Region
[Abstract] With the continuous growth of China's installed hydropower capacity, the safety and reliability of
hydropower station equipment operation have become crucial for ensuring a stable energy supply. The traditional
periodic maintenance model can no longer meet the operational and maintenance requirements under complex
working conditions, necessitating the establishment of an efficient and intelligent condition monitoring and fault
early warning mechanism. This paper systematically constructs a monitoring technology framework based on
multi—source information fusion, focusing on the operational status of core hydropower station equipment (such as
hydraulic turbines, generators, and speed regulation systems). It delves into the application of time—domain,
frequency—domain, and time—frequency joint feature extraction methods in multi—dimensional data including
vibration, temperature, and pressure. Furthermore, it proposes a composite fault early warning model that
integrates machine learning and deep learning. On this basis, a multi—level fusion early warning strategy
encompassing the data layer, feature layer, and decision layer is designed, along with the establishment of a
closed—loop feedback optimization mechanism and a standardized response process, achieving full—chain
intelligent management from data perception to early warning decision—making. The research results indicate that
this mechanism significantly enhances the accuracy of fault identification and response timeliness, providing
theoretical support and practical pathways for intelligent operation and maintenance of hydropower stations.
[Key words] Hydropower station equipment; Condition monitoring; Fault early warning; Operation and

maintenance management
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