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Sensorless direct power control based on Lyapunov function
for direct-driven wind power system

SHI Wangwang',LIU Chao®
(1. School of Energy and Power Engineering, Yangzhou University, Yangzhou 225009, China;
2. Hydrodynamic Engineering Laboratory of Jiangsu Province,
Yangzhou University, Yangzhou 225009, China)
Abstract: As the induced electromotive force of SMO (Sliding Mode Observer) in sensorless PMSG (Perma-
nent Magnet Synchronous Generator) control of direct-driven wind power system produces high frequency
pulses,it is proposed to apply approximate SMO in the sine wave identification of induced electromotive
force and to adopt the direct power control model in power control. Since there is only angular frequency,
the controller design used in phase tracking is simplified and the response of system speed is enhanced.
The angular speed is recognized with Lyapunov function to ensure the system stability and no PLL is used
to simplify the implementation. Simulative results show that the proposed control model controls the power
of PMSG accurately and improves the response speed of PMSG.
Key words: Lyapunov function;

PMSG; direct-driven wind power system; speed sensorless control;

control; wind power; synchronous generators



