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Energy storage based direct-drive permanent magnet synchronous wind power control system
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Abstract: To enhance the performance of direct-drive permanent magnet wind power generation system, a new type of vanadium
redox flow battery (VRB) energy storage system (ESS) is added at DC-side of the converter. Correspondingly, the control strategy of
bi-directional converter is developed. VRB ESS can quickly charge and discharge so that it can smooth the fluctuation of generator
output power and balance the demand for power grid when the wind rapidly changes; while the voltage grid dips, it can also improve
the ability of LVRT. The simulation model is established, and the dynamic response process and operation characteristics are
analyzed in detail. The simulation results show that the performances of grid connected operation and LVRT are effectively improved
for the direct-drive wind power system by adding VRB ESS at the DC-side, and the dynamic respond speed of system is fast.
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Fig.3 Control principle diagram of generator-side converter
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Fig.6 Simulation model of direct-drive permanent magnet wind power system with VRB ESS at DC-side
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