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Abstract

As one of the core components of wind turbines, the main shaft bearing’s operating status directly impacts the overall performance
and reliability of the unit. Wind turbines operate in complex and variable environments for extended periods, with the main shaft
bearing being a high-fault-prone area, and its maintenance and replacement costs being extremely high. Therefore, accurate
identification of the health status of wind turbine main shaft bearings is particularly important. This paper systematically reviews
the research status on health status identification of wind turbine main shaft bearings and constructs a health status identification
model based on wavelet packet decomposition and genetic algorithm-support vector machine. First, fault features are extracted using
wavelet packet decomposition; second, support vector machine is employed for classification and feature extraction; finally, genetic
algorithm is introduced to optimize the parameters of the support vector machine. The experimental data is sourced from a public
wind turbine fault diagnosis dataset, with the model achieving a test accuracy of 93.73%, indicating high accuracy and reliability.
This provides strong technical support for fault prediction and maintenance of wind turbines.
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