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Fig.1 Schematic diagram of wavelet
packet decomposition
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Fig.2 Original wind power and grid-connected power
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Wind Power Fluctuation Smoothing Strategy of Hybrid Energy Storage System

wavelet packet decomposition in smoothing the fluctuations of

Using Self-adaptive Wavelet Packet Decomposition

WU Jie, DING Ming
(Anhui New Energy Utilization and Energy Saving Laboratory, Hefei University of Technology, Hefei 230009, China)

Abstract: A hybrid energy storage system ( HESS) consisting of battery and super capacitor is developed to mitigate wind
power fluctuation and realize smooth integration of wind power. According to the fluctuation characteristics of wind power in
different output scenarios, and considering the grid regulations on wind power volatility and the performance characteristics of
HESS, a novel self-adaptive wavelet packet decomposition and HESS primary power distribution method is proposed, which
can yield wind power grid-connected values and HESS primary power instructions. Then the HESS primary power instruction
will be given secondarymodification using fuzzy optimal control inside HESS according to the state of charge (SOC) of the
super capacitor, and the final HESS power distribution instruction can be determined. Simulation results show that the
proposed strategy is able to achieve optimal decomposition and rational distribution of wind power, ensure the SOC of HESS
working within the reasonable range, effectively improve the smoothing effect of wind power output fluctuation, and guarantee
long-term stable operation of the HESS.
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