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Research on Fault Warning and Maintenance Strategies for Gearboxes in Wind Farm Stations
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Abstract: The operational reliability of the gearbox of large wind turbines, as the core transmission component, has a direct impact on
the overall efficiency of wind farms. This study deeply analyzed the typical fault modes and evolution laws of gearboxes, and
systematically constructed a fault warning model that integrates multi-source monitoring data and machine learning algorithms. Based
on this, an innovative maintenance cycle optimization and decision support framework based on risk assessment was proposed. The
research results indicate that implementing state driven predictive maintenance strategies can significantly reduce unplanned downtime

and overall maintenance costs, improving the economic and safety of wind farm operations.
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