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Fig.1 Structure diagram of DFIG wind farm with VSC-HVDC connection
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An improved control strategy for wind farm with

VSC-HVDC under unbalanced voltage
WANG Guodong', LU Shaofeng®, ZHANG Xiaojia' , CHEN Zhiyong' , PAN Xiaoming'
(1. State Grid Suzhou Power Supply Company of Jiangsu Electric Power Co.,Ltd.,Suzhou 215000, China; 2. Shien-Ming Wu
School of Intelligent and Engineering,South China University of Technology , Guangzhou 511442, China)

Abstract: When there is unbalanced AC voltage in Wind farm with voltage source converter-high voltage direct current ( VSC-
HVDC) integration system, the output power to the grid will fluctuate with twice of the grid frequency, and the grid voltage and
current waveforms, even more, will be distorted, hence the power quality of the wind farm provided will deteriorate badly. To
improve the performances of wind farm VSC-HVDC system under unbalanced AC voltage, a doubly-fed wind farm VSC-HVDC
system with unbalanced AC condition is discussed in this paper. Based on the positive and negative sequence double dq
decoupling shafting, and taking into account the influence of equivalent impedance of the relevant reactor and transformer, the
unbalanced mathematical model of the wind farm VSC-HVDC system is established. Moreover, an improved control strategy is
realized with the construction of the positive and negative sequence current setting. Finally, a DFIG wind farm VSC-HVDC
system is implemented on the Matlab/Simulink, comparisons of the simulation results with and without the proposed control
strategy show that the proposed improved control strategy can effectively suppress the fluctuation of output power and improve
the waveform of grid voltage and current.

Keywords: wind power;doubly fed induction generator( DFIG) ; high voltage direct current ( HVDC) ; unbalanced ac voltage;

power quality
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