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With the continuous increase in the proportion of renewable energy in the energy structure, wind power
generation, as an important part of it, the stable operation of its equipment is of crucial significance
to the continuity of energy supply. Wind turbine units are long—term in complex outdoor environments
and are easily affected by factors such as air flow, temperature, and humidity. The occurrence of
various faults will not only lead to a decline in power generation efficiency, but also may cause
potential safety hazards and economic losses. Vibration, as an important physical quantity reflecting
the operating status of wind turbine units, can timely and accurately reflect the abnormal changes in
the internal structure of the equipment. Therefore, the monitoring and fault diagnosis technology based
on vibration signals has become one of the core means to ensure the reliable operation of wind turbine
units. Starting from the basic structure and common faults of wind turbine units, this paper analyzes
the internal connection between vibration and faults, deeply examines different types of fault diagnosis
methods, and looks forward to the future development trend of technology in this field. It aims to
provide theoretical reference for the optimization of wind turbine unit operation and maintenance
technology and promote the stable development of the wind power generation industry.
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