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A grid-connected control strategy for doubly-fed wind turbines for new power systems

TAN Zhukui, WEN Xiankui, YANG Tao, ZENG Peng, HU Minghui
(Electric Power Research Institute of Guizhou Power Grid Co., Ltd., Guiyang 550002, China)

Abstract: The doubly-fed induction wind turbine is an asynchronous motor with a three-phase excitation winding
structure, and its operation has the characteristics of variable speed and constant frequency, so it has important application
value in the field of wind power generation in new power systems. In this paper, a mathematical model under the dg
coordinate system is constructed using the Park transformation, and the active and reactive power of the motor are
controlled separately, and the voltage-oriented vector control method is used to realize the variable-speed and
constant-frequency operation of the doubly-fed induction wind turbine. After that, a complete model of the doubly-fed
induction wind turbine and its control system is built, and the effect of the proposed control strategy is verified. The
simulation results show that the control strategy has a good tracking effect on the power command value, and can achieve
stable variable-speed and constant-frequency operation with changing wind speeds.

This work is supported by the Science and Technology Project of China Southern Power Grid Co., Ltd. (No.
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Fig. 1 Electromagnetic relationship between stator and

rotor three-phase windings
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Fig. 2 Principle block diagram of the vector control system
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Fig. 3 Calculation of current command value with

power outer loop
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Fig. 4 Current control loop with cross term

feedforward compensation
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Fig. 5 Calculation of stator voltage transformation angle
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Fig. 6 Simulation model diagram of doubly-fed induction wind turbine
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Fig. 7 Doubly-fed induction wind power generation

system under power conversion
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Fig. 8 Rotation speed change of double-fed

induction wind turbine
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turbines under variable wind speed
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