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Optimal Control Strategy of Voltage Active Support for Doubly Fed Induction Generator
With Low Short Circuit Ratio

FENG Yantao, XIE Zhen, LI Mengjie, ZHANG Xing, YANG Shuying
(School of Electrical Engineering and Automation, Hefei University of Technology, Hefei 230009, China)

Abstract: With the large-scale grid connection of wind turbines, the short circuit ratio of point of common coupling (PCC)

is decreasing. As the positive power of wind turbines increasing, the voltage on the line impedance increases, and the

voltage of PCC also decreases at the same time, which results in the limitation of the output power of wind turbines. In

order to improve the output power limitation caused by voltage reduction under low short circuit ratio, a closed-loop op-

timal control strategy based on active voltage support was proposed for doubly fed induction generator. On the basis of

supporting the voltage of PCC, the active power of the doubly-fed wind turbine under low short-circuit ratio is improved,

and the system stability problem caused by power coupling in conventional voltage closed-loop control is solved. Under

the optimal control strategy, the damping ratio of the dominant pole is larger, which improves the stability of the system.

Finally, the step response stability of doubly fed induction generator under the optimized control strategy is verified on the

11 kW doubly fed induction generator experimental platform.

Key words: short circuit ratio; voltage active support; optimal control; doubly fed induction generator; power limited;

grid connection of wind turbines
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