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Analysis of the impact of laser slip ring signal transmission characteristics on the reliability of pitch systems

Chenhui Wan
Guohua (Hebei) New Energy Co., LTD. Zhangjiakou, Hebei

[ Abstract] The pitch system of a wind turbine is a critical subsystem for power regulation and overspeed
protection, and its reliability directly affects the overall safety and energy generation efficiency of the turbine. As a
key interface component connecting the stationary nacelle and the rotating hub, the signal transmission
performance of the slip ring is crucial. Traditional electrical-contact slip rings have become one of the main sources
of pitch system failures due to mechanical wear, environmental sensitivity, and signal interference, with these issues
being particularly pronounced under harsh weather conditions. This paper focuses on the signal transmission
characteristics of a novel slip ring using non-contact laser transmission technology (laser slip ring) and analyzes its
positive impact on pitch system reliability. By comparing the technical limitations of traditional slip rings, the study
systematically explains how laser slip rings significantly reduce communication failure rates, extend fault-free
operating periods, and decrease maintenance costs and downtime, considering aspects such as signal integrity,
anti-interference capability, environmental adaptability, and maintenance requirements.
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