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SOC control strategy for hybrid energy storage system based on
variational mode decomposition and fuzzy control

LIU Jiging, ZHAO Jingbo™, HOU Rui
(School of Information and Control Engineering, Qingdao University of Technology, Qingdao 266525, China)

Abstract: The instability of wind power caused by its randomness and intermittency, as well
as the technical challenges of power compensation in hybrid energy storage system (HESS),
are significant issues. A state of charge (SOC) control strategy for hybrid energy storage
system based on variational mode decomposition (VMD) and fuzzy control is proposed to en-
hance the stability of wind power output and prolong the service life of the hybrid energy
storage system. The VMD optimized by the secretary bird optimization algorithm (SBOA)
is used for the initial power allocation of wind power. Fuzzy control is applied to adjust the
initial power allocation by considering the deviation between the average SOC of the lithium
battery and its reference SOC. The control strategy is simulated by using MATLAB/Simu-
link. The simulation results verify the effectiveness of the proposed control strategy in miti-
gating the fluctuations of wind power output. It enables relatively smooth grid-connected
power output and ensures that the SOC of the lithium battery operates within the normal

range, thereby preventing the battery group from entering unhealthy SOC regions.
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