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[Abstract] Wind power equipment operates in harsh natural environments for a long time, and is affected by the
coupling effects of multiple factors such as alternating loads, temperature and humidity fluctuations, salt spray
corrosion, etc., resulting in frequent failures of core components such as transmission systems, generators, and
pitch systems. For the maintenance of wind power equipment, the traditional regular maintenance mode has
many problems such as lagging maintenance and resource waste, making it difficult to adapt to the development
trend of large—scale units and scattered distribution of stations. The intelligent diagnosis technology based on
state monitoring integrates multidimensional physical quantity perception and data analysis to achieve early
warning and root cause localization of faults, becoming a key technological path to improve the economic and
safety of wind power operation and maintenance. The current technological system still faces bottlenecks in
terms of data fusion depth and diagnostic model generalization ability. Therefore, it is necessary to establish a full
lifecycle fault evolution analysis framework that adapts to the characteristics of wind power operation.
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