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Abstract: The state-of-charge (SOC) balance control of series-connected lithium batteries is of significance to the im-
provement of battery life. In this paper, a hybrid SOC equalization scheme based on active-passive equalization is proposed
against the SOC discreteness of a lithium battery cell, in which the topology of the active equalizer is realized by a multi-
winding flyback converter, and the passive equalizer consists of a resistor and a switch connected in parallel at both ends of
the cell. The operating principle for the hybrid SOC equalizer is analyzed in detail, and the effect of SOC discreteness on e-
qualization speed is discussed in terms of control strategy. The standard deviation representing the degree of discreteness
and the coefficient representing the reasons of discreteness are introduced to realize the fast equalization of SOC under dif-

ferent discrete conditions. The topology of the proposed hybrid equalizer and the corresponding control scheme can optimize

energy consumption and balancing speed, and experimental results verify the feasibility of theoretical analysis.
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Fig. 1 SOC distribution in each cell of lithium

battery string
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Fig. 2 Principle for active-passive hybrid equalizer
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