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Direct power control based on feedback linearization for DFIG-GSC

under unbalanced voltage
DONG Fengbin, WANG Kai, WANG Hao, SHI Xintao
(Shaanxi University of Technology, School of Electrical Engineering, Hanzhong 723000, China)
Abstract: In order to improve the performance of DFIG grid-side converter (GSC) under unbalanced grid
voltage, a compound control strategy combining feedback linearization and direct power control (DPC) was
proposed. Firstly, the affine nonlinear model of GSC with power as variable is established in the coordinate
system, and then the feedback linearization control law is designed according to the differential geometry
theory, and the decoupling expression of the inner power loop is obtained. The voltage outer loop adopts
integral sliding mode control to improve the response speed of DC side voltage. In view of the uncertainty
caused by the negative sequence component and the influence of the excitation change, the superspiral observer
1s used to observe the uncertainty and modify the control quantity. The power compensation schemes for
different control targets are discussed. Finally, the simulation model is built and compared with the traditional
DPC and direct power control, and the rationality and effectiveness of the proposed control strategy are verified.
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Fig. 1 Main circuit diagram of grid side converter
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