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Fig.1 Schematic diagram of key components of

wind turbine
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Fig.2 Wind turbine frequency control strategy
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A Review of Regulation Method of Service Quality of Large-Scale Wind Farm
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2. State Key Laboratory of Offshore Wind Power Equipment and Efficient Utilization of Wind Energy
Changsha 410082 China)

Huang Sheng'? Qin Guojun'?

Abstract The large-scale development of wind power is a major demand for the development and
utilization of new energy sources, and the high-performance service of the wind turbine fleet is an important
guarantee for realizing the goal of the national carbon peaking and carbon neutrality goals. With the continuous
increase of stand-alone capacity and installed capacity, wind conditions, sea conditions, and other complex
environments make the synergistic optimization between service performance of large-scale wind turbine fleet-
safe operation capacity-power generation benefits complex, and the unit safety and accurate warning and service
quality control face serious challenges.

Firstly, the advantages and disadvantages of condition monitoring and fault diagnosis of key components of
WTGs and reliability assessment are sorted out and compared. The current status of their service quality
regulation is investigated. Secondly, the impacts of WTG’s healthiness, corrosive environment, and
thunderstorms on the service quality of WTGs are elaborated, and the impacts of WTG FM strategy on the service
quality are summarized. Then, the factors that affect the service quality of the wind turbine fleet are analyzed.
The characteristics of voltage control strategy, operation and maintenance, and tail current control are analyzed.

High-quality power generation, operation and maintenance strategies, and tailing effects are analyzed at the
level of the wind turbine fleet based on the service quality control methods of key components, wind turbines,
and the wind turbine fleet. An outlook of the possible future direction is made to enhance the service performance
of the wind turbine fleet and promote the healthy and sustainable development of the wind power industry.

Keywords: Wind power generation, wind farm cluster, wind turbine, service quality, dynamic regulation
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