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Abstract: To solve the inconsistency problem of series battery packs, a dual-layer topological structure with an
improved Cuk chopper circuit in the outer layer and a single-inductor balanced topology in the inner layer is
proposed. The improved Cuk chopper circuit is adopted, and a dual-layer switch is used to connect the balanced
battery pack to the Cuk equalizer, so as to shorten the energy transfer path and improve the energy transfer efficiency.
The use of the zero voltage switch technology ensures continuous balanced current and small fluctuations therein.
The single-inductor balanced topology is used, which has a simple structure and high accuracy. The proposed
dual-layer balanced topology can achieve energy transfer between any individual cells within one pack and that
between any battery packs. With the state-of-charge of the battery as an equilibrium evaluation indicator, a balanced
circuit simulation model is set up in MATLAB/Simulink, which is further compared with the traditional balanced
topology in terms of static equilibrium and discharge equilibrium. Results show that the proposed balanced topology
shortens the balancing time and improves the balanced efficiency. A battery balancing experimental platform was
established, and discharge experiments were carried out on 12 batteries, verifying the accuracy of the hierarchical
balanced topology.
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Fig. 1 Overall structure of balanced system
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Fig. 2 Single-inductor balanced circuit within one pack

1.3 mEtiZAEIME SN

ARSCHR H 2 B R FRL B AN P 3 TS o K LB
PLon A4 R, SHER Cuk Hrifr
B R R AL (O BB 25 I NS T LS
R8RS 2 b dL AR R, LT K, ST
K Quk=1, 2, nRbiE LI, K SOC HIKHY
HLB L IE 2 Cuk HLUEREZE, R SOC B/ H
M2 63 2 Cuk HLEEAY A, il X MOSFET i
A7 Ik o 58 JBE R il 4, 5 AR Tt 4 2 ) RE R Y
e

|
£
73
H,
it
—— 4
Qz}
I
Y Y IICI M
L n L1 Lo |G
M~ L¢ iﬁﬁE VD, i
R 1T 8 5

E 3 AEyEag
Fig. 3 Inter-pack equalization cir cuit
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Fig. 5 Comparison of static equilibrium between
two topologies
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