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Figure 1 Proposed balanced topology
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Figure 2 Balanced topology equivalent model
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Figure 4 Calculated and simulated values of

inductance current in a single cycle
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Figure 5 The influence of battery voltage on the equalization effect
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Table 1 The influence of battery voltage on the

equalization effect

WEZE/ HCRMIE FSEAE ABURER AR
v WK/ % WRE/% WEKE/ % WKE/%
0~3.2 37.15 27.07 0.53 85. 89
0~6.4 56. 55 56. 50 0.80  140.71
0~9.6 68. 50 68. 40 0.96  177.70
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Figure 6 The influence of switching frequency on the equalization effec
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Table 2 The influence of switching frequency on

equalization effect
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kHz TR/ % TR/ % THER/ % THER/ %
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Figure 7 Balanced control strategy based on variable duty cycle
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Figure 8 Comparison of equalization Simulation Results
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Figure 9 Comparison of the number of balancing
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Research on Dynamic Grouping Active Equalization of Series Batteries

Based on Reconfigurable Circuits

QIN Dongchen, ZHAO Hongfei, WU Hongxia, YANG Junjie, CHEN Jiangyi, WANG Tingting

(School of Mechanical and Power Engineering, Zhengzhou 450001, China)

Abstract; In order to solve the problem of inconsistent state of charge (SOC) of single cells in battery pack, the ac-
tive equalization control technology was studied with series battery pack as the research object. The research content
included the improvement of the balancing topology and the design of the balancing control strategy. Firstly, a new
topology was proposed and verified. Secondly, the mathematical model of equalization circuit was established, and
the effects of voltage difference and switching frequency on equalization performance were analyzed. According to
the results of voltage difference analysis, a multi-cell-to-multi-cell balancing control strategy based on variable duty
cycle is designed to improve the equalization speed and consistency of battery pack. Finally, the joint simulation of
equalization topology and equalization strategy was carried out in MATLAB/Simulink. The results showed that,
compared with the fixed group balancing control strategy, the proposed balancing topology and control strategy could
improve the balancing speed and consistency of the battery pack, the time efficiency was increased by 29. 71% , the
battery SOC variance was reduced by 16. 13% and the number of energy transfers was reduced by 52. 5%.

Keywords: lithium-ion battery; active equalization; reconfigurable circuits; dynamic grouping; mc2me



