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Control strategy study on direct-driven type hybrid excitation wind power system
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(1. School of Mechatronics Engineering and Automation, Shanghai University, Shanghai 200072, China;
2. Luoyang Institute of Science and Technology, Luoyang 471023, China)

Abstract: A novel direct-driven type wind power generation system based on hybrid excitation generator is introduced in this
paper. A new control strategy based on vector control and achieving methods are proposed. First of all, the mathematical models of
the hybrid excitation synchronous generator and wind turbine are established. Then the DC bus voltage of three-phase grid-connected
inverter is stabilized by controlling the excitation current of hybrid excitation generators and the maximum wind speed tracking is
achieved by controlling the speed of hybrid excitation generators. The grid-connected inverter is controlled using grid voltage-oriented
vector to realize the decoupling control of dq axis current. Finally, the system simulation model is established using Matlab /
Simulink. Simulation results show this system can achieve peak wind power point tracking by regulating the excitation current when
wind speed changes and can keep DC bus voltage in constant. It is not only simple but also easy to implement by using this control
strategy .
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Fig.1 Direct-driven wind power generation system
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Fig. 2 Control strategy for maximum power tracking
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Fig.3 Control strategy of the grid-connected inverter
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Fig.4 Changing relationship between wind speed and time
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Fig.9 Grid inverter maximum output power tracking
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