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Fig.1 Topological structure of equalization circuit

U8 T e LA I 5 SR AV G 308 5 A6 D 0], 5 D A% T
v L UL 3 R RN (), 1 RO O I . A
PEIRFETE— T N, 228 e 28 7 T DG4S - 1) [ 3
Iy T e 7 AT O AE DG W B0 ) s /D fy i

TEIF A 1 — A SR N, 722 e 4 0 £ 1 72 4k
HEADT RN

(UN, )t 1e[0,DT,]
U, U,+0.6
AD = VDT’ - (t-DT,) te(DT,,T.,]
0 lE(Tm_, Tn]
(1)

FLrP N, N 3 B PR B8 L 18 L 9 I 4, L
A NN = 15U, U, 53 51738 T S8 A i H U
T, R B 55T O I 2203 7, SRy TF 003 D g i 2
oo 27, =78 ff 0= 7 ARAR (D B8 A5t
GIECS

U, U, +0.6

N N.

(T,-DT)<0  (2)

PRI, i 25 FE AT AR RN
< 1
1+U/(U,+0.6)

— LR 0 A i B AR R R A R U
25 AT AR B = (3) 1531
1.2 HEBETIERE

TERL AT AL T FEH B R p A A b, F
2 2% 1) 35 45 P % BB S PR IE 45 PR L St 119 SOC B0
FEL 8 350, DA kit ) B e el PR 2o 5 Ll
FECHLPEFTE AL, 5200 H AL 0% 1E# .

5 FL b 2 B R e e P PR H St AR R AR 1Y
B, Ay PR 4 AR R AR AR . TR
K Q, Fam ], S5 SR AE RE 5 24 JE T AT %
Wi, I3 SE 2 v ) B i L i 45 I S840, 7E 10 )
| BT EZ RS, 8 = W 1 = Bl ER N I

T35 i P % R A e Ao R P R G R B o
TR Z R R R T RS AR RE A SR i i
(A SEA I 7 | DA T s A FRAAR B b A o 7/ g .

2 IR R

2.1 BETERERE

TEBETT R M 2 A 49 087 SRt T, 49 087 2 10 1B 5%
AR ECR . FRTH DL A2 A A A
Ui H . LR L it SOCM™ o v vl Fi e P 0 6, o
FEAE Dy Ry i 7 e 5 oy S B, L Pl T b vl b R L v
AN TES B, JF AN BE S8 3R AE il Tt YRR AR RE
HLI SOC REAS FRAE L b A BE AR PR BE , SOC P17 e AR
AS B R 2 -7 P I 1) 4 3R 4y L B SOC Y 22 57
LA L SOC Ay #4712 HU B BAR A8 1 07 =X
SRINT, FELHE SOC 75 BRI L I | FL 3t L B it 32 55 v il
ZRCE MG TR, LU SOC 1= 8 #2822 Bt (4 1
15 SRS T AU B T 52 B0 SOC AT

AR SCEF R B8 2 4 ok G i R R P L T RS
J P L 25 BA R Y 65 i LA R A S L e A2 A
PR R R R o X T ISR R TS,
JE-SOC A BT A - 5 30, 7e f R 3
Fe ) — PN REAU R HL B SOC A 1) —Eid:, B>
FRL Tt L A5 P R Yl 4 FL R 22 S N ORI, SOC 28 7 B
ZE A REIRE 50 % DL b, AR LA SOCAE M iT-fi i
M — PR R ARAE S 5 3, 53 S L R 5 0 H
J LEBARE , A M T 45 21 58 5 i 19 SOCAG THE
FEL YL 7 70 P AR S R 7 A R, B B R 3 ]
SOC 2 5 ARV/IN , B Tt ) At SR 22 S AR W A2, A
X — i B LA Rt FL Fs A D 4 s o] A2 B M) T 4
o AL AL A — Bk . B LR R RSO Y T
TR R A SOC 1Y 73 Bk 7 35 i 7 ol SR, B A
L b 70 TR T AR g LA R Yt R T A g 49 A i A
7 AR T H - 13 N L HL Tt SOC A Ay 1 42 o

D (3)



@ L/ AR {7 G-

%4045

AR PR Tl SR
22 FitZEBHEE IR

TG AR HL It 2L P A% B Ttk SOC Y 23 A 1
D U L b 2 2 b T FE T R B R Bk S A T A ]
B, DA e B A% 24 42 ) A s RS R 0
(B P T ) S B P 0 5 s i, B SOC ey
(PR Fi e ) )-SR b el 3 e 249 48 v B8 L L SOC 45
AR CHL TR ) A SR H el 36 3o 249 467 Hl 2% 5 v, DT
SR A A o R 2 R o A R DL 2.

[ BRI A B vl b R % SOC 5

SRR
HL ik SOC 34k F oy R
FEH e

LLit SOC 1E 24 DML Tt L TR A
PR L AT M | | AR AT B A
[ ]

B2 SEREBEHEESIRE
Fig.2 Flowchart of segmented hybrid equalization
control strategy
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Fig.3 Equalization results based on proposed segmented
hybrid equalization control strategy
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Fig.4 Equalization results of equalization control
strategy based on SOC
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Fig.5 Equalization results of equalization control

strategy based on voltage
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Fig.6 Equalization results under DST working condition
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Segmented hybrid equalization control strategy for battery packs
ZHANG E,XU Cheng, WANG Kangli, JIANG Kai

(State Key Laboratory of Advanced Electromagnetic Engineering and Technology,School of Electrical and Electronic
Engineering, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract:In order to solve the inconsistency problem of battery packs caused by the difference of manufac-
turing technology and application environment, aiming at the battery system with characteristics of wide vol-
tage platform and fast voltage change rate at the charging and discharging terminals, a segmented hybrid
equalization control strategy based on voltage and SOC (State Of Charge) is proposed. An active equaliza-
tion topology structure based on multi-winding structure of bi-directional fly-back transformer is proposed
based on MATLAB / Simulink simulation platform, and the effectiveness of the proposed segmented hybrid
equalization control strategy is verified under several different operation conditions of the battery packs.
Compared with the equalization control strategy with only one single equalization variable, simulative results
show that the proposed segmented hybrid equalization control strategy can maintain good balance effect of
battery pack voltage and SOC at the same time after charging or discharging,and improve the consistency
of battery packs more effectively.

Key words:battery packs;inconsistency ;equalization ;topology structure;hybrid control strategy



