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Abstract

Nowadays lithium battery is the main power source of new energy vehicles, but the series lithium
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battery pack will reduce the life and safety of the battery due to the inconsistency of the single
battery during use. To solve this problem, a power battery pack grouping equalization scheme
combining bidirectional Cuk converter and flyback converter is proposed. The equalization
scheme is divided into intra-group equalization and inter-group equalization. The intra-group
equalization is realized by bidirectional Cuk circuit, which can make the rapid equalization be-
tween adjacent lithium batteries. The intergroup equalization is realized by one-way flyback cir-
cuit, which can make the serial lithium battery pack charge equalization to any battery module
with low power. The simulation model was set up in Matlab/Simulink. By comparing the simula-
tion results, it can be found that this grouping equalization scheme can not only realize the equa-
lization of series lithium battery pack, but also achieve faster equalization speed and good equali-
zation efficiency.

Keywords

Cuk Converter, Flyback Converter, Inconsistency, Equilibrium Speed, Grouping Equalization

Copyright © 2023 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

MAIE L FHRENES, WIREZ, A8 A LR 0 TR, TR ARG S 5 AR
VA AR T A R A BRSSP ARRLLRGE, EAK, FUE RE
FURCH ARG R, BSE[1) (2], T LA I AR T AR ZE (0 SR S SRR 3], T i
JE— T REURVRE R R AR, el TR R e AR 30 N 2 T e R — A 4L 4] K
YRS A B . F TR R E T AR R A i 2 DA R FR B R S RN, {4 e 2L £
S b2 R —BURRBLLS] (6] T LI AR — Bk 2 A R I A FR 25 i R I, P 3R A0
BRI SEIR 7] (8]0 7 LASE i3t 4170 o P 17 b 6 5| P Fb I R

I BTG Y LK 7 A PR RSB B B AT[0] [10]. BB LA FERE AL BB R 1
Y F Rl A RSB R [ R0, TR 7 V5 ERAA T B 5 B, (R Rt PR A, SR . R R
A T 1 P 1 e R RS B B B HE R ST, R T AR B R, R . B
5 B A A, RN | AR PR R[] 13K =R AG SH . Cuk BT FhL K p o 2R R 2 AL R S5
BELRR[12],  [FEE JELA 7S ob ] BAT P [ 8 X  T DA B AT 75 R, B R T 7
[13], Yo e st . it e[ 14] (1577 DAL Hs IO eh Y 2L AT B0k it s [ (6 28 B0 R BB 4
33 FLAERL ) Cuk 540 3% R R A4 B A AR A T, R AUV AE AT b L P R AR Cuk 9%, i
R R4 EE Y ) AR T 2 A 1R 2 R B A R A R 2 PR SR A K, AT P R, K A 45
IEATA S . S AR A B L 9 R I . 4P H 8 2 F ST Cuke FRL K ST,
T DA AT 4104 Y ) RS 4 T 2L 07 A 0 2 S P B ST, T o A e Y L 4T P
(1 Lt BB 4T 78 FL 3

2. PR EERIME R TIERE
2.1. PR BRI
PGB AN I ) 1 TR, ASSCHR T Bl X Cuk 283 B ) SR A e B L A o

DOI: 10.12677/mos.2023.123221 2412 e RSE TR


https://doi.org/10.12677/mos.2023.123221
http://creativecommons.org/licenses/by/4.0/

e 5

SR % HAEWELLES], B (i=12,,n) NRAEI, o 8RR R T — AN
H, M, (i=12,--,n) 3y MOSFET FF R4, T (i=12,,n) NEEH, C(i=122n) NIEHHEE.

Wt e S P A YT B AL NS S RN ZEL IR X A . 4 PN A E ) Cuk ARERATRR, 4TRS84 R
AR e 2R B IR A P 2R R S ZEL PN D VR T AT B R @ X ) Cuk LB SRS I T, N3
187 Ji e B o) e i A ke 8 ST AL ] P S5 76

4

|
[
=

= 3 S

|

[

™
N

—||J!—||—-—|

O
W

A4

O
i

=
5 =
i ¥y
ollo
S <

h
i i i

Figure 1. Balanced topology structure
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Figure 2. Intra-group equalization circuit
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Figure 3. Intergroup equalization circuit
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Figure 4. Flow chart of intra-group balanced control strategy
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Figure 5. Intra-group balancing control strategy
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Figure 6. Flow chart of intergroup balanced control strategy
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Figure 7. Intergroup balance control strategy

7. AN SR ]

4. {nE SRS
B DU (0 AR P S, L4 58RI, £E Matlab/Simulink f% 67 SUBUR SR FSY

1575 SERTAT P . SA0Mf HL it 7 AR Y PRI ] 8 s

VB2 T

W
H

x {Pwie]

Lago)
C

i |

Figure 8. Equilibrium circuit simulation model
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Figure 9. Simulation results of intra-group equilibrium
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Figure 10. Simulation results of intergroup equilibrium
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Figure 11. Traditional bidirectional Cuk simulation results
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