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Research on Fast Power Smoothing Control Strategy for Wind
Power Generation System with Flywheel Energy Storage
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Abstract: The wind power generation system with flywheel energy storage can make full use of wind energy resources and
restrain the power fluctuation of wind power system. By analyzing the high-frequency disturbance air volume of output power of
grid-side inverter, the power reference value of flywheel energy storage system can be calculated to realize fast power
smoothing control, reduce the fluctuation of grid-connected power, and increase the absorption capacity of power grid.
The hysteresis control strategy has fast response speed and low requirements of software and hardware, and the fixed-frequency
hysteresis control strategy overcomes the shortcomings of unstable switching frequency and high harmonic content of output
current. The use of fixed-frequency hysteresis control in the grid-connected inverter side can reduce the number of PI controllers,
phase-locked loops and other links, and also reduce the software development cost of the control system. In order to verify the
performances of the fast power smoothing control strategy using fixed-frequency hysteresis control, a simulation model is
designed and verified by the experiments. The simulation and experimental results show that the proposed control strategy can
quickly reduce the fluctuation of active power and the current harmonics in the grid side, and the cost of software and hardware
is low.
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