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Research on fault early warning strategies and handling technologies for pitch systems

Yingchun Han
Guohua (Guyuan) Wind Power Co., Ltd. Zhangjiakou, Hebei

[ Abstract] As a core pillar of clean energy, wind power generation plays a crucial role in ensuring the
reliability and economic efficiency of the power grid. The pitch system, serving as a key executive mechanism of
wind turbines, is responsible for precisely adjusting the blade pitch angle to capture optimal wind energy and ensure
operational safety. Its performance directly affects power generation efficiency and equipment lifespan. However,
due to its complex structure and harsh operating environment, the pitch system has a relatively high failure rate; once
a malfunction occurs, it can lead to power losses or even catastrophic accidents. Therefore, developing efficient and
accurate fault early warning and handling technologies has become an urgent demand in the field of wind power
operation and maintenance. This study focuses on the fault mechanisms and characteristic signals of key components
within the pitch system. It explores state monitoring methods based on multi-source information fusion, constructs
intelligent early warning models, and proposes targeted fault diagnosis and rapid handling strategies. The research
aims to overcome the limitations of traditional post-failure maintenance by enabling a shift from passive response to
proactive prevention, thereby enhancing the availability and operational reliability of wind turbines.
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