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Abstract: Through a comparison of the economic advantages of different power decomposition methods for
energy storage system capacity configuration and hybrid energy storage system (HESS) over one single energy storage
system, a method based on improved moving average filtering and ensemble empirical mode decomposition (EEMD) is
proposed to mitigate wind power fluctuations in view of the optimal capacity configuration of HESS. First, EEMD was
used to decompose the HESS reference power which was derived by improved moving average filtering, so as to obtain
several single-component signals, i.e., intrinsic mode functions (IMFs). Then, the time-frequency spectrum of each IMF
was processed by Hilbert transform to identify the suitable gap frequency, and the HESS reference power was obtained
by reconstructing the high- and low-frequency components. Meanwhile, the charge-discharge efficiency of the energy
storage system and its state-of-charge were fully taken into account, and the rated power and capacities were configured.
Finally, based on the life cycle cost theory, an economic cost calculation model for the energy storage system was
established to compare the cost among different configuration schemes, thereby obtaining the optimal one with the

highest economic efficiency.
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