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Dual-layer equalization control of lithium batteries based on an adaptive fuzzy PID algorithm
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Abstract: In order to improve the equalization efficiency of battery recombination, a dual-layer equalization topology
circuit of lithium battery pack is designed based on the traditional Buck-Boost equalization topology circuit. Buck-Boost
circuit is used for equalization in the battery pack and bidirectional flyback transformer is used for equalization between
the battery pack. The adaptive fuzzy PID algorithm is adopted in the equalization control strategy, and the battery SOC is
taken as the equalization variable. The fuzzy control algorithm is used to adjust the PID parameters, which shortens the
equalization time and improves the equalization efficiency. In Matlab/Simulink, a dual-layer equalization topology circuit
and an adaptive fuzzy PID control algorithm model for lithium battery pack are built. The experimental results show that
the battery pack equalization topology and its control strategy can improve the equalization time efficiency by an average
of 58.36% under different working conditions, which verifies the effectiveness of the scheme.
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Key words: lithium battery; dual-layer equalization circuit; equalization control; adaptive fuzzy PID algorithm; Buck-

Boost circuit

0 385

BRI e R S U R R .
FAZ i KA st 32 N T 2 4, (ER K
2 BN 5 A B HL it 5 I I5C AR B iy ) P

HE&mB: BRET 5L RAB K8 (SQ2020YFF
0402315); S HAWF 41373 B % Bh (GXXT-2021-025) ;
R AR F R = 4250 B 8 (2021cyxy045)

FISE K2Rl F ok it ) AR TFE £ R
DRl Lt R G R AP AE AN BT IR, 3OS L) £
FIZF AR K PR eont it 2H R AT B 742 i o o
g ,:J[6—9] .

WL A1 2 4 5 AT DLy e st i A 3
oyttt s B i e b R S I e LR
K, R EE Ry BEEATRE AIE
MR H . T shTIE 4 E i BE R I ERT F i e
EHATER N, REEBRERUD. SERAREREBN



-112 - W) 2GR B4

fERE IO — RO N R . HRG. AR R BRI AR e g
Ejz%““” .
LHR[14-151LL DC/DC ZE #2591 ) Buck-Boost
HAL % g A8 i 45 0, SR AR G i ZEAE - YA 3% 1 3R
W&, SEIREEVBA M . S ET R A R, A
P, (ER MBI 2R, RS
B, SCHR[16]CARLBCA G RE G, H A L it
RENEAENEAR T, 1ZI7IERE /D Y i f v
AN AR, PRARIRE. SCRR171H R 8
TERNGERETCIE, 1235 Ph b B % DR S B it [B]
BEY, HEFRENINEFRRZ, BHEHR. X
BR[ 18- 1975 34188 S it ek, 959 DA F b i FELCER
A BRSPS A &, DU I it )35
XU A F B D i e DO SR B T, (H

e I E N, M AR PRI

SR EFTR, EXTILA BT SR AEE I R, A
HEH T R B A XUE Y EE B AR 4 . X RS
Buck-Boost 47 PO AT it LA LA HR S
(state of charge, SOC) NI AL &, KA H i AR
PID #7775, FERMMAF TI/RRET, SLBlE
I Ry 2H ) PRI 2 4T

1 BB ERINE R RTE

1.1 B heAEZEM

7 e HB TG L 2H AR B A i R R EE T B AR
ot e B R A R, A SCES S Buck-Boost
FL 5 0 ) 2 B30 T %2122, DAL 8 ¥ s BB e vl ],
T T ER R L L XUZ S T P N A B 1 BT

2H [ 14 iy
s 7 e
L% SN
LA D, D,
ER] [ LR
e e b B

-
............. gﬁﬁﬁﬁfwwug;;;%;;;;;j%ﬁz
> Mﬂ_zsom L, g M ZSD,Z—EM7
AT M
I\MQ_ZSDH R =B, ZSDH_EWH
i snea i I
£t e,

E 1 BB MEAN S ERD
Fig. 1 Dual-layer equalization topology of series battery pack
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