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A New Battery Management System for Electric Vehicle
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Abstract: In order to solve the problem that electric vehicles can not replenish the power in time due to the lack of
charging stations, the design scheme for the battery management system is developed. According to characteristics of
lithium batteries for electric vehicles, a new data collection for the voltage, current and temperature is proposed, and aiming
at the requirements for enough power for driving, a new design of GPRS/GPS-based automatically finding the properly
charging stations and online queuing and booking system is also present. The system can accurately estimate the residual
capacity value and automatically remind driver to add energy to facilitate the electric car life, greatly reducing the waiting
time of passengers.
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Fig. 1 Network diagram for smart electric vehicle charging
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Fig. 2 Hardware structure of battery management system
RO E b i BT K EAIG . GPS/GPRS
B S AL . FRGe b Je i il BTl P 4 il s o
STM32F103, EJEH ARM 2 A Cortex-M F:5)

FE—3K. STM32F103 HA F & MM BC & il 5k
BPERE, A HAN T 0ol . S @2 %

ZFPUR RN C A AR B2 p8xC591 R4
B L. P8xC591 s=— M PERERY CAN =il &%, AT
FHF R 1 T i, HEA cAN T 7
Fett, bR R A g BB . LR R G
W R SR FIFOF#E - P87C591/2 Philips
oS AES R AL 8751 BRAl E T & i —Fh s
R L. B 44 D51, B— " g Atk
Ay, BA RN cAN a8 BRI TR
80C51 624, FHLHE T Philips 14 SJTA1000 CAN
PEHIER I PelicAN T RE . £ CAN SMZIEFH A, %
RS E Y CAN EAEFETIES STA1000 I MCU £ 1L
Bl A, AR TR, T
RGikit. Hid 5 cAN BRI 820250 METE,
N R AR O B A C AN B2k 52 I 1A% 3% 45 2
P R AT b
2.1 EEREHER

HL BNV R L AR L R, — I 300 v 42
fi, BTHRBRS, AT IREZS, #E St



96 72 I 2 DO /A == S

R (SRAARSE) SHEEARS (BB ARLSE) ML
B, R L i P s 8 G 0 S b 2055 3K P ke A
WRZ o b, Keom RETH AR AL RS HORSE
K, FFAIE G5 ARG B MR B, R B
AR RG22 (0] 46 2%, 246 DN v 2 23008 2 1)
WLELZRATR, RIS, S T vg MRS B T e AR A
HL ERF SRR A, s e g — ik, i
— A BIFSEE, Xt A hk BBLHIL e el % 55 8h
P YU G 5 TR A L DA B9 ' i, A0 e ol 8
FFBL, ARGV T AR L, i
Hofi ke T ANE P 3 BT AR R ST R
B FEA L
+l—

| c |
LO//Giﬂ/ /%
T K1

B3 RERERREREHNE

Fig. 3 Data acquisition module for voltage
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Fig. 4 Data acquisition module for current
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Fig. 5 Data acquisition module for temperature
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Fig. 6 Basic structure of CAN bus module

2.5 GPS/GPRSHELR
B2 ) GPRS R FHVE T ] F Mc35 #E, GPS



$o 4 by HE, %

— BT L Bl A A B R S 97

B ) A U RBHE I T 2T MT3318 A4l
YHOLUX M1000B- GPRSEHR I IIFEML 45 mw, B
PP E A7 MGB B 32 DR RE T, 8ad RS232 H
H LR34 4 800/9 600 Bd/s 5 1 R il BLICHAE
TEMRER B DR, EREEELE 50 ns, M EKEE
TE5 m, XFFNMEA-0183 MM, AJ LA ) i s Fioc
K% $GPRMC &R ST, HoCFsEafafE e . i
RO B B (G B55 . BT UL ERHE, HOLUX
M1000B 78421 & R GE 2K,
3 Bt

RGBT R AR AR R SR AT
g, BT O AR A R B, IR S
BTl soC FER KRGl [RII R G ARo
FIH B F TR YE T X RwE , AU T #
FPR T e A A M, T RS IRE I TE Lk
PRI , XFFR G Al s, KGRI
PETF il A2 DA 25K

1) BERSAS IR IR IR B R SE IR . R L R
JEER TSR, KB O A T 2 A A L, T
BAE A A rp 2 5 2 R OB it IR
Xt soc ARAMIFZ I

2) &I SOC A SRR B b, 7EARS 24
T EEL S S B IS, AR R R B RS A 2 Y i
SOC %A, Fxt e b d R A T2 W1

3) YRR RN ERLN, @ gps A
FRME B i . HEBN A Rr it ) e /D i FE iy, ol A
GPRS [017% HL 3t Ik 55 #4537 2K 7 H 9 990 70 L R 55 -
3.1 sOoCEIZfEm

H I A B SC R R soc A% . soH s A
PER, Kb, soc ZHINAEBIT RSP E
BB, N RN Soc AR AR R B
KA RT R, WHIIE T 20 1 48 4 FIHE K v 3
A EAEENE L, BT EAS AT
R B AR Lt BRI B 45 Fh SIS AR 2R A B
T EAAAAE S Z A G, 115 soc MR T
A R R GRS . H AT R AR S
VAT AU I I | T R i e )
AT B Hl P L S O i R AR a0 R ol 25 ) 245 A 7Y
(A2 N 253 DA R T F b DR S 2 ) A 70 0 3 4
77721 Kalman ( extended Kalman filter» EKF ) U&7
P, UKFBE. VR R/RZUEN (ERF) B35, G
WR/R2 IR (UKF) Sk EA MY R -RR 218K
(EKF) BEMIR AL M, (HR T 0T LR
ARG AERERR, BEATE Z1% ERE BILIRREAS S

SHAELRPE R G vhfb, A TE B LA E AR

FEAR R . AR TR S, UKF M EKF WAl

REAAH R (HEX FHEZM: R, UKF kit

PFo s Bk T, Bl LB AR B Al 1. A

SCEAIH UKE #E7HES:, 15 24 b i R G RL
n.At

WETTHE: X =X, _C—Nink9 (1)
LI 5 A Ay
Ve =V,—Ri, —%—lek +K,In(x,)+ K, In(l-x,)+v,,
k (2)

A x, H k2T AR H AR sy, A
{85 i, JHE ARG &y IR, RO
WHIF: K, K, K, K, SRR S%, ATl
AN HeEATH] . MR RGIRE, T UKE AT
T, WA 7 TR .

WL RAE

1]
| e sigmagiy, |

I
B AR R RAE AR E
e+ 1B 2 sigmad, 7,

| % EE BRI RREARI R |

| R R AR |

| s R s |
!

TR AR RAE

o 18 oy
1 el

| it |

o

| B s RO HE |

— Hﬁ%ﬁ%%%ﬁ% |
7 SOCfhmiEFiRER

Fig. 7 Flow chart of SOC estimation
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Fig. 8 Flow chart of system software program
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