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Fault diagnosis of wind turbine bearing based on vibration
signal and current characteristic fusion
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Abstract

As the core component of wind power generation systems, wind turbine bearings critically influence overall operational efficiency
and safety. However, bearing-related failures currently account for a significant proportion of turbine malfunctions, primarily due
to limitations in traditional single-signal diagnostic methods such as incomplete data coverage and low accuracy. To address this
challenge, this study proposes an integrated fault diagnosis approach combining vibration signals and current characteristics. The
methodology employs multi-source signal acquisition, multi-level feature extraction, intelligent fusion diagnostics, and adaptive
optimization mechanisms to enable precise early-stage bearing fault detection and localization. By leveraging vibration signals
‘sensitivity to mechanical failures and current signals’ ease of measurement, combined with a deep learning-integrated traditional
algorithm fusion model, the proposed approach significantly enhances diagnostic accuracy and robustness. This innovative solution
provides reliable technical support for wind turbine maintenance and operation management.
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