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Abstract

To smooth the wind power fluctuations and make up for the shortage of single energy storage, a hybrid energy storage device composed of hydrogen and supercapacitor is
introduced in this paper to smooth the wind power fluctuations. Aimed at problems such as the difficulty in modeling the traditional power distribution method and the modal
mixing phenomenon which is likely to occur, an empirical wavelet transform (EWT) -fuzzy control (FC) strategy is proposed to improve the reliability of the energy storage system.
First, to verify that the EWT algorithm can achieve an accurate power distribution among energy storage devices, the EWT algorithm is compared with the empirical mode
decomposition (EMD) and wavelet transform (WT) algorithms. Second, the EWT algorithm is used to decompose and reconstruct the original wind power to obtain the grid-
connected power and hybrid energy storage smoothing power. Finally, the effects of state-of-charge (SOC) of the supercapacitor and the hydrogen storage tank pressure on the
safe and stable operation of the system are considered, and the charging and discharging power of the energy storage element is modified by FC. Simulation results show that the
EWT algorithm avoids the modal mixing and achieves the accurate power distribution among energy storage devices. The proposed strategy effectively smooths the wind power

fluctuations, ensures a reasonable range for the SOC and hydrogen storage tank pressure, and extends the lifetime of devices, thus realizing the stable operation of the system.
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