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Experimental Research on Virtual Wind Farm and Wind Turbine Emulator System

DOU Zhenlan, WANG Han, ZHANG Qiuqiong, LING Zhibin, CAIl Xu

Abstract:

In a laboratory without the condition of actual wind farm or wind turbine, building a virtual wind farm and
wind turbine emulator system is very important to the research of the wind energy generation system.
The wind model of autoregressive theory based on spectral density analysis was proposed according to
the variable rule of wind speed. The force on the blade was analyzed and the model of wind turbine
torque was built using the blade element theory and the weight coefficient assignment for elements,
considering the influence of vortex effect. The characteristic of the wind turbine was emulated by DC
motor with torque control strategy. The experiment platform of virtual wind speed and wind turbine
emulator was built. The virtual wind can provide good basis for the wind turbine transient or continuous
experiment. The experiment of wind turbine emulator system not only confirms the correctness and
superiority of the wind turbine model, reflects the rapid tracking performance of the emulated torque
according to variable wind speed, but also is used in the research of variable speed constant frequency
wind energy generator system, and verifies the correctness of the control strategy for variable speed
constant frequency wind energy generator system.
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