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Kalman filter-based smoothing of
wind-solar fluctuations and energy storage power distribution with ICEEMDAN
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Abstract; To mitigate the impact of wind and solar power fluctuations and ensure the stability of power
system, a smoothing strategy for mixed energy storage power is proposed. This strategy combines Kalman
filtering with average reduction and MODBO-ICEEMDAN decomposition techniques. When applied to wind and
solar power systems, the method uses the Kalman filtering algorithm to manage power fluctuations at a 1-
minute scale for grid connection. It incorporates an AFD smoothing step to address limit points and achieve
power fluctuations at both 1-minute and 10-minute scales. The optimal Nstd and ME parameters are obtained
by MODBO algorithm for ICEEMDAN optimization. The high and low frequency of the hybrid energy storage
power is reconstructed by the grey correlation analysis method and redistributed to the supercapacitor and the
battery. The goal of this strategy is to minimize the annual comprehensive cost of mixed energy storage,
optimize energy storage capacity, enhance the rationality of mixed power distribution, and improve the security
and economic efficiency of the energy storage system. Experimental results illustrate the complementary
characteristics between wind and solar power integration in microgrid connections.
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Tab.2 Minimum sample entropy of each optimization

algorithm
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Tab.3 Grey relation coefficient of each IMF component
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IMF10 0.683 5
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Tab.5 Comparative analysis of different filtering methods
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Tab.6 Analysis of separate grid connection of wind

power and solar power
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