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Research on Online Fault Diagnosis of Wind Turbine Based on Sensor Technology
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Abstract : To address the challenges of insufficient fault diagnosis accuracy and real-time performance in
complex operating environments for wind turbines, this study focuses on sensor technology and multi—
source data fusion methods. A comprehensive multi-source sensor data acquisition system covering
vibration, temperature, and strain measurements was established, complemented by a fusion analysis
strategy based on signal preprocessing and feature extraction. By developing a machine learning—
based fault identification model integrated with dynamic threshold update mechanisms, the real-
time performance and diagnostic accuracy of online monitoring systems were optimized. A complete
hardware architecture and software platform were designed to enable closed—loop validation of the
diagnostic system. Research findings demonstrate that this approach significantly enhances fault
feature recognition capabilities and improves system robustness, providing theoretical foundations for
intelligent operation and maintenance of wind turbines.

Keywords : wind turbine; sensor technology; multi-source data fusion; online fault diagnosis; machine
learning
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