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Vector Control of Doubly Fed Wind Turbine Generator Based on
Sliding Mode Variable Structure

ZHU Yaoming, ZHANG Lanhong™, CHEN Lulu
(' School of Electrical Engineering, Yancheng Institute of Technology, Yancheng 224051, Jiangsu, China )

Abstract: [Introduction] Current loop is an important control link in the grid-connection process of doubly-fed wind turbines. Aiming at
the poor dynamic performance of doubly-fed wind turbine system during parameter uptake in traditional PI control and the jitter problem
in traditional convergence law sliding film control, the sliding mode variable structure is studied and designed. [Method] The research
method of vector control of doubly-fed wind turbine based on sliding mode variable structure mainly focuses on utilizing the advantages
of sliding mode variable structure control, such as fast response speed, insensitivity to parameter changes and perturbations, etc., and
combining with the characteristics of doubly-fed wind turbine to realize accurate vector control. The method firstly designs the sliding
mode surface to ensure that the system state slides on the sliding mode surface, and then designs the sliding mode controller to stabilize
the system state and adjusts the system to track the desired trajectory through feedback, so as to achieve efficient and stable control of
doubly-fed wind turbine, combines the anti-jitter factor with the power function to design the convergence law function, and puts forward
a kind of improved type-type power function to improve the performance of the controller, and constructs a sliding mode variable
structure control based on the Sliding mode controller with improved power function. [Result] Simulations show that the control process
of the sliding film controller based on a modified power function is almost free of overshooting under sudden wind speed changes.
[Conclusion] Compared with the traditional PI regulator, the improved power function based sliding mode controller has excellent
dynamic performance and control accuracy, which can effectively improve the control effect, stability and anti-interference ability in the
doubly-fed wind power generation system.

Key words: doubly fed machine; vector control; power function; sliding mode control; anti-jamming.
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