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Role and Operation Algorithm of a Battery Management System
for Electric Vehicles
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ABSTRACT

BMS(Battery Management System) in EV system(Electric Vehicle) senses voltage, temperature and the
charging or discharging current of batteries. The main roles of BMS are to estimate SOC(State Of Charge) of
hatteries and optimally monitor them according to the operation state of EV system which is motoring mode
or charging mode. In this paper, we propose the proper algorithm about BMS's roles and operation which is
suitable to EV system and illustrate validity and effectiveness through the experiments which were performed
in the condition of Vehicle road test and charging test.
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Block Diagram of EV's Power System
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Fig. 2 Battery Management System for EV
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Fig. 4 SOC estimation using a Battery Open Voltage
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Ah_available = Capacity (AR) = KxI1 " (2)

n = ———7 -, K= [t =1Ixt (3

Oq 7] *’], [, © Average battery current



A70  GEJNE S s JI6%E TR 200007 12))

I, Maximum Battery Current During Motoring
I, . Minimum battery Current During Motoring
ty : Discharge time of I, constant current
t, : Discharge time of I, constant current

A @A A% nih K #dE s 90058 2
wek 392 el Fa|ich

o9 5 ARl mE 4% b Kb 480

72k Vel Qok

WA AR Lol mEl 4 @F olgstel welel
e Fisdel ﬁww A%A TR Melel A
& 7Fs8ue 4 @l dstel SOCE FHaA
.

A h_ used

A h availuble

SOC(%) = SOC iniar — ( ) %100 (4)

2.2.3 Boltzman #& 4l & 0/&% SOC F
S BEdae] SOC FAH-e

o] &3 Boltzman WA o2 F4sHA gk
Boltzman 422 2 (1)3% {}ﬂ ol2 o] gt} 7]
B 2 R AAE po
12 AAHF E=(CCl : Constant Current step 1
mode), 22k AAF F=(CC2 : Constant Current step
2 mode), AAF R oty A R uf
2} Boltzman #4424 M54SR dV, Al A2, VoEo9]
gtz A A4-54 ¥ Boltzman Wa4del M4 Al
alEfe]e] WA FA WSS 7hYIA W A2y A
AeHs vhebdick Ald A2el AEe aje ] Al

r
5
"U
(@]
@]
=
z
jabl
=
—t
o
%
o)
g -
B

&7
z38)Ake] wiElE] 4 2 Wd 54 a2 E FalA
ZAATHA Bk £ Boltzman WA WFE oA

Vo7t 1A3H Aol dvizke] ®ael Wi} Boltzman
WA A 1 o] Wl Foll 1 61} xdgia
a9 6olA B5o] Vot 4% %

::4'
2
_>|:
jon
<
N
-
olx

7hgtel wpep oefe) 7184717} %}‘?}H 2] 11 dV7} 7
At wEl rgze) 7% FaAE BE B o
AT
Boltzman 42 ¥4 FollA dV7h a4dd 4
A

oAl Vozkel W¥zlo] wd} Boltzman W44 Z1af3xe]
Wzl Fole 9 7y Zrd Y 7oA HKo] dV7t
A el Al Vool F7hgtel uwhe} Zemvp 9%
2 ol%FEs AL B 4 v} Boltzman %732
T Vo S’Jr dV‘“ wiele] 4 54 F4AE FEA T
_/I': =
[e]

ﬁme‘:rEaIOH

oy 2 o] Sl FeE Witk

129

av Eolol whE we i -
RO

2 E Vo oM
60

4g:

e

- e av Botoll we 2o

2857 e 326 340 e w0 oo

28 6 dveistoll e Bol tzman 2l E #5150
Fig. 6 The trend of Boltzman graph by dv

130

S E dv ol A

k
™

HOY
Vo Eotoll whE e
40

205

j:
280 30b. B 346 A60. 380, 400;

12 7 Vovigloll w2 Boltzman 1EHZ H151F0]
Fig. 7 The trend of Boltzman graph by Vo

L;}_‘i}%_h’] 9] 9\—1_],2 & A T g
ZEol i UlF a91s BY 2 Al wiEE] WP
=1

|

d e diEe]e] TRl ot o
Aol e AL W
I Ni-MH2] 4 $-o&=

2l
qg Aol HolAs AFo
%

rflo

[

A 1
th = oo wet 24 Zx Ao dElxm W

I
R
N,
o
2,
11&1‘1_‘
i
™
o
kA
ot
o
o r
r>~l
Jm
%,
Jp
e
o
N
2 o 2 ¥ F}O 2L

I
>
e

<% 248 Boltzman WAL 7]&7]
g AgolE dVE BAER
waksld gt ol9f 2 A
7o) SOC FA4ol tH



EVE BMSe) g &4 duefs 471

23 Hiof 2elE
dA e e v Aloples AR AlH
| . .

o=
SOC #4™, =4 zehah 2%, 249 45 44 &
sefel Al FHAR A 2EE Al SOCH mE g
LAl A chAef

4% 2 88 A Aol 9 5

I3 8 BMS M Ao BER
Fig. 8 OQverall control flow chart of BMS

231 &M2E MO

TR Aolis A W Bre BEd At
(Preventing Overcharging), TrickleRefresh &@d oL
adslol gtk olol sl zteb dslal 44 B4
BroA s A 5E 0 19 99 g 19l 9

]
ol 4 Bizol 7] SOCH web &3 Fehr) sgom 2
!

oo i FACCHRE AAstn Fd dEst
sow A FACPHTE Agshl o] gt
B ool 48R AVNAEAS) B AAGe g4
<l

of H}L} HOVel A= 3.3kWelal 220Vl 4]

AC d9l el Heldon 4

Aojgt 9151-%!’;— &’101 Jek r 10 she el

upbi Ky o A 10” ot ‘1] o] BZEIno|y L

= A E e 'ﬁXIQI ARRENF Firell ahef vhii
A F=4 Wiz CP(Constant Power mode) 512,

CCHConstant Current Imode), CC2(Constant Current
2 mode) LR 5,“5,’&‘}01 O‘E} R WELe A
of tigh uieje] dt ! o]-§-ste] &gl xQliz
£ Akete] Aloja A ¥l 1 LU e i

gl

it i el ey dAgh 548 mdd sty
Aol vk
BE 28 385 M2
v
i A
i o
A
ay ¥
wO it VH“'H“}
¥
A
v
T
- R [
v A
- : Y 2 "
Ul & mm
<r P ln A AL ENE GETeL AR RE

J8 9 R BN 5EL

Fig. 9 Normal Charging flow chart
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