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双馈式变速恒频风力发电机的无功功率机制及特性研究

刘其辉，王志明

华北电力大学电气与电子工程学院

摘要： 

双馈式变速恒频风力发电机的无功功率机制及特性研究，对于提高机组并网运行能力和电力系统电压稳定性具有重

要意义。采用双馈感应发电机(doubly fed induction generator，DFIG)等效电路，推导了其无功平衡方程。依据

平衡方程，讨论了不同频率定、转子回路的无功折算关系，揭示了DFIG具有灵活强大无功调节能力的机制。研究

了不同运行工况下DFIG定、转子无功特性，重点总结了转差率、定子无功对转子无功的影响规律。仿真实验证明

了理论分析的正确性。 
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Reactive Power Generation Mechanism & Characteristic of Doubly Fed Variable 
Speed Constant Frequency Wind Power Generator

LIU Qihui, WANG Zhiming 

School of Electrical & Electronic Engineering, North China Electric Power University 

Abstract: 

The study of reactive power generation mechanism & characteristic of doubly fed variable speed 
constant frequency (DFVSCF) wind power generator is important to improve its grid-supporting operation 
capability and grid’s voltage stability. From the equivalent circuit of doubly fed induction generator 

(DFIG), the balance equation of reactive power was deduced. Based on the balance equation, this paper 
first discussed the reactive power conversion relationship between stator and rotor whose frequencies 
are different, then analyzed the mechanism of the flexible and strong capacity of DFIG in reactive power 
regulation. It further investigated the reactive power characteristic of DFIG under different operation 
conditions, and emphatically summarized the influence of slip rate and stator reactive power on rotor 
reactive power. At last, simulation and experiment were conducted to verify the validity and correctness 
of the analysis and conclusion.
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