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A Control Method for Battery Odd-even Grouping Equalization Based on Coupled Inductor

YAN Ning, LI Jiapeng, WANG Xiaolong, GU Mingyuan
(School of Electrical Engineering, Shenyang University of Technology, Shenyang 110870, China)

Abstract: The power battery is a core device installed in automobiles for storing electrical energy and recharging to
propel the vehicle. Its cell consistency directly impacts the operational performance of electrical vehicles, while equaliza-
tion control is key to maintaining this consistency and ensuring stable battery operation. To address the issues of low
equalization speed and inefficient energy utilization caused by repeated ineffective energy circulation among individual
batteries in traditional equalization strategies, a battery odd-even grouping equalization control method based on coupled
inductor was proposed. First, an active equalization topology for battery module utilizing coupled inductor is proposed. A
characterization model for energy transfer via coupled inductor is established, and the odd-even grouping equalization
mode is thoroughly analyzed. The energy flow paths for active battery module equalization are elucidated using graph
theory. Subsequently, the odd-even grouping equalization control method and workflow are presented. By determining the
charging/discharging states of odd-even grouped batteries based on their mean SOC values, and comparing individual
battery SOC with the module average, the participation of individual batteries in the equalization process is dynamically
adjusted. The real-time switching control minimizes ineffective energy circulation, thereby enhancing energy utilization
efficiency. Finally, a simulation model of a battery module comprising six individual cells is developed. The results
demonstrate that, compared to traditional extremum-based equalization strategies, the proposed method can be adopted to
improve the equalization speed by up to 29.64% and energy utilization efficiency by up to 18.51%, validating the superi-
ority of the proposed approach.
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Fig.A5 Conventional method discharge equalization
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Table Bl Simulation parameter setting

24 i
B f/kHz 5
2 D% 45
e/l B L/mH 2
7o BCH AR /A 13
TG Sl R Us/V 0.4
BIE E o/% 0.8
PRV ARLZEL 54k A B 6
LR E AU LRV 3.7

B B A 5 2 5/ Ah 13




F B2 #HERE X HAR M SOC
Table B2 SOC for quiescent state

* B4 JHHPRES A AR SOC
Table B4 SOC for discharging state

¥ 45 SOC/%

¥ 45 SOC/%

S Witk SOC/% - — R Re Witk SOC/% - —
W AB VNS WIRiN W AB VNS WIRiN
1 100 37.37 43.02 1 78 29.41 38.86
2 30 37.44 42.63 2 65 29.49 39.15
3 90 37.58 4243 3 91 29.22 38.97
4 50 36.96 42.65 4 47 29.17 38.63
5 10 37.09 4231 5 76 29.13 38.91
6 20 37.08 42.64 6 33 29.07 38.35

® B3 FEHRER AR SOC
Table B3 SOC for charging state

P45 SOC/%

®B5 3 LA AIAA T AR
Table B5 Initial SOC for three equalization modes

CERE TR Wk SOC/% - —
: ’ Witk KTk

1 10 41.34 3948

2 32 41.59 39.49

3 41 41.68 39.65

4 17 41.4 39.52

5 6 41.6 39.07

6 60 41.82 39.49

87 T LS = SOC/%
75, 27, 67, 65
L 16, 12, 96, 34
59, 22, 77, 25
50, 69, 69, 89
Bi, Ba, Bs, Bs 18, 28, 14 , 51
SR Bs, Bs; B7, Bs 12, 10, 15, 26
Bo, Bio, Bu, Bi2 19, 55, 26, 37
Bis, B, Bis, Bis 33, 59, 42, 29
100, 49, 93, 95
i 88, 46, 55, 60
81, 48, 83, 46

79, 70, 87, 83
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