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Abstract: To solve the problem of inconsistency in the characteristics (or parameters) of cells in a
series-connected lithium-ion battery pack, a lithium-ion battery pack equalization strategy using
an improved matrix-type reconfigurable topology is proposed in this paper. The strategy takes the
state of charge (SOC) of each cell in the battery pack as the equalization target parameter, and
uses the switching matrix to control the switching of battery groups between series and parallel
topologies and realize the equalization between battery cells and battery groups, and accelerates

the equalization speed by isolating the cell or battery group with the lowest SOC. Simulation
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results using MATLAB/Simulink and comparison with the original matrix reconfigurable
equalization strategy show that, compared with the original matrix reconfigurable equalization
strategy, the improved strategy can improve the equalization speed by 13. 1%, 27. 1% and
30. 1% under the loads of 10, 20 and 40 W, respectively. Taking the switch on-resistance into
consideration, the improved strategy proposed accelerates the equalization process through the
voltage difference caused by the SOC difference at the later stage of the equalization process, and
can still effectively equalize the battery pack when the on-resistance is high, which effectively
avoids the defects that the equalization effect of the original matrix-type reconfigurable
equalization strategy deteriorates or even fails with the increase of on-resistance, and achieves the
equalization target successfully. This proves that the improved matrix-type equalization strategy

proposed has a better equalization effect compared with the original matrix-type equalization
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strategy.
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Fig. 1 Topology of original matrix-type reconfigurable equalization circuit
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Fig. 2 Topology of improved matrix-type reconfigurable equalization circuit
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circuit
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Fig. 6 Series then parallel equalization process
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Fig. 7 Parallel then series equalization control strategy
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