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Research on Equalization Strategy for Power Lithium-ion Batteries

QI Huojian, ZHANG Xinrui, WANG Jiahong, XU Haibin, ZHANG Jiejing
(Zhangjiakou Power Supply Company, State Grid Jibei Electric Power Co., Ltd, Zhangjiakou 075000, China)

Abstract: To effectively reduce the inconsistency of series lithium-ion batteries in use, a novel equalization topolo-
gy with the combination of a Cuk equalizer and a double-layer selector switch is proposed, which can quickly realize the
energy transfer between any single cells and improve the equalization speed. According to the characteristics of the open
circuit voltage (OCV )-state-of-charge (SOC) curve, piecewise equalization is adopted with voltage and SOC as equaliza-
tion variables, and a fuzzy logic control (FLC) algorithm is designed to dynamically adjust the equalization current to re-
duce the equalization time and energy loss. Matlab/Simulink software is used to build a model and conduct simulations.
Experimental results show that the energy transfer topology proposed in this paper saves of the equalization time by
22.17% compared with the traditional topology of energy transfer between adjacent cells of Cuk circuit. In addition, com-
pared with the mean difference algorithm, the FLC algorithm improves the time efficiency by more than 30% and the en-
ergy efficiency by about 11% under static and charge-discharge conditions. Therefore, the feasibility of the proposed e-
qualization scheme is verified.

Keywords: Fuzzy logic control (FLC); battery equalization; Cuk circuit; state-of-charge (SOC); equalization efficien-

cy; energy loss
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Tab. 3 Results of comparison of static

equalization experiment
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