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Abstract

There are two voltage equalization control strategies for lithium batteries in LC resonant conver-
ters nowadays, namely direct cell-to-cell balancing (DC2C) and direct multicell-to-multicell ba-
lancing (MC2MC). And DC2C control is simple but the equalization time is long, while MC2MC
control is complex but the equalization time is short. This paper proposes an improved control
strategy to address the issue of inconsistent equalization speed of series lithium-ion batteries in
the LC resonant equalizer topology under different equalization modes. This control strategy
combines the control advantages of DC2C andMC2MC, using a control strategy of first order then
multiple to achieve battery voltage balance, and using graph theory to analyze the topology op-
eration mode under the improved control strategy. This article builds a simulation model on the
MATLAB/Simulink power simulation platform. The simulation results show that the equilibrium
time of the topology under the improved control strategy is 0.191 s, which is 75.4% higher than the
equilibrium time of 0.335 s for DC2C, and 19% higher than the 0.22 s for MC2MC. The operation of
improved control strategies in circuit structures is not only reasonable and effective, but also has
the advantages of faster equalization speed and shorter equalization time.
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Figure 1. Circuit equalization topology
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Figure 2. DC2C balanced mode
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Figure 3. MC2MC balanced mode
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Figure 4. Key waveforms of equalizer operation. (a) Working waveform of DC2C;
(b) Working waveform of MC2MC
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Figure 5. Graph theory model of LC resonant
equalization topology
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Figure 6. Improved control strategy flowchart
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