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Integrated control of soft cut-in and power regulation for direct-drive

permanent magnet wind turbine generator

HE Dong-sheng, LIU Yong-qgiang
(School of Electrical Engineering, South China University of Technology, Guangzhou Guangdong 510640, China )

Abstract: Connecting grid with no-impact and tracking the maximum wind energy, an integrated control system of
soft cut-in and power regulation is designed in this paper. Based on generalized power angle characteristics, a new control
scheme is proposed to control the output power of the inverter directly to realize the maximum wind energy tracking. The
proposed control strategy can govern the rotor speed of generator, and make the rotor speed dynamics to track the desired
rotation, thus the control strategy has excellent static and transient performances. On the other hand, the proposed control
law is also robust to the generator parameters, the integrated controller is thus applicable to different synchronous wind
turbine generator. In fact, the controller is a separate device for connecting grid and regulating power of synchronous wind

turbine generator.
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Fig. 1 Topological structure of grid-connected direct-drive

permanent magnet wind turbine generator
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Fig. 2 Power flow of grid- connected direct-drive permanent

magnet wind turbine generator
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Fig. 3 Characteristic of power versus speed
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Fig. 4(a) Characteristic of rotor speed versus time
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