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Fig.1 Circuit structure of balanced charging model with
reconstructed series-parallel structure
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Fig.2 Overall control flowchart of balanced

charging of battery packs
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Table 1 Comparison of batteries’ voltage when charging
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Balanced charging method of power batteries with reconstructed series-parallel structure
GUO Jie, WANG Xiaopeng,SUN Chunxia, WU Zuopeng
(School of Electronic and Information Engineering, Lanzhou Jiaotong University, Lanzhou 730070, China)

Abstract; Power batteries are generally charged by connecting single cells in series. Due to the process error, the
charging of each cell is unbalanced,which affects the performance and service life of the batteries. Therefore,a ba-
lanced charging method of power batteries with reconstructed series-parallel structure is proposed. At the beginning
of charging,the terminal voltage of each cell is collected , the cells respectively with maximum and minimum terminal
voltages are connected in parallel, then the ones respectively with maximum and minimum terminal voltages in the
remaining cells are connected in parallel ,and so on,finally all the parallel combinations are connected in series. In
the process of charging,the terminal voltage of each cell is collected real-timely to control the reconstructed modules
and peripheral switches,thus the cells are connected in series and parallel dynamically according to above method,
so as to realize low-loss and fast balanced charging of the batteries. Simulative results show that the proposed method
can realize balanced charging among batteries and reduce the voltage range of batteries to less than 1 mV.

Key words : power batteries ;balanced charging ;reconstructed series-parallel structure ;real-time dynamic switching;

low-loss and fast charging;voltage range
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Fig.A1 Voltage characteristic curve of constant current charging stage
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Fig.A2 Current characteristic curve of constant voltage charging stage
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Fig.A3 Capacitor model of balanced charging battery
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Fig.A4 Partial enlarged views of charging voltage of a part of batteries in first 600s
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Fig.AS Partial enlarged views of charging voltage without balanced control
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Fig.A6 Partial enlarged views of charging voltage with balanced control
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