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Fig. 1 Structure diagram of DFIG based wind turbine
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Fig. 4 Nyquist plots of system with different compensation coefficients
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Control Strategy of Disturbance Compensation for Grid Voltage of DFIG Based
Wind Turbine in Weak Grid

ZHANG Xueguang', ZHANG Yage', FANG Ran', CHEN Lie*, XU Dianguo*
(1. School of Electrical Engineering and Automation, Harbin Institute of Technology, Harbin 150001, China;
2. Shanghai Jiankun Information Technology Co., Ltd., Shanghai 200032, China)

Abstract: A compensation control strategy for doubly-fed induction generator (DFIG) based wind turbine is proposed based on
disturbance compensation of grid voltage, which can solve the stability problem of grid-connected in weak grid. Firstly, a unified
impedance model of DFIG based wind turbine is established in the synchronous reference frame including rotor side converter
(RSC) and grid side converter (GSC). Then, based on the established impedance model, the transfer relationship between the
voltage disturbance at point of common coupling and the controller output is analyzed, the voltage disturbance compensation is
introduced into the current loop of RSC and GSC respectively to improve the converter control. The generalized Nyquist criterion
(GNC) proves that the proposed method can effectively improve the grid-connected stability of DFIG based wind turbine in weak
grid. Theoretical analysis shows that the compensation control of RSC and GSC based on the voltage disturbance compensation at
point of common coupling can improve the impedance characteristics of DFIG so as to improve their stability under weak grid
condition. Finally, the effectiveness of the proposed compensation control method is verified by simulation analysis.
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Key words: doubly-fed induction generator (DFIG) based wind turbine; weak grid; voltage disturbance compensation; impedance

modeling; generalized Nyquist criterion

154



