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ABSTRACT

In the Electric Vehicle(EV) driving system, the

Battery Management System(BMS) is very
important and an essential equipment.
Particularly, BMS monitors the State of

Charge(SOC), voltage, current, and temperature
of the battery modules when Electric Vehicle is
in the state of motoring or charging. Major roles
of BMS are like these : the first, estimation of
State of Charge(SOC), the second, detection of
the unbalance of the voltage between battery
modules, the third, control of the available limit
of the voltage and temperature of batteries by
monitoring the batteries’ status during motoring
or charging. In this research, We have focused
on estimating SOC of battery according to the
status of Electric Vehicle and the BMS operation
algorithm. The result for algorithm of SOC
estimation is presented. It have been modified,
compensated, and verified by means of the
experiment.
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where I avg * Average battery current
I 1 Maximum Battery Current During Motoring
Iz ! Minimum battery Current During Motoring
ty . Discharge time of I 1 constant current

ty : Discharge time of Iy constant current

A AF [,o wet 2 28 o] &3 uiEz
A b o] AAdd. oA T wjE
Alg 758 e o] &3ld SOCE FAHE & Uth

2.4 Boltzman WHAIZ 0O|&% FW 2E

olAle] SOC #HuY

Zx 2o Ae SOC FAWy2 Ag ol SOC
g o]4£3 Boltzman WA 2ZRE FAHIA €
L 71E AL A 18 o] &3 g0 71 X R
—t AANEY B=(CP : Constant Power)$} 12+ &
A5 E‘:(CCI Constant Current step 1 mode),
22} AAF B=(CC2 : Constant Current step 2
mode), ?_Véﬁ} R Yot $A R w
2} Boltzman %A ¥W4E<Q dV, Al, A2, Vo

kv

- 115 -



°] gz A AE=HA €l Boltzman A9 W

1& “HE‘]E]—4 WA FA AYE g7l W
AZE FA FA AL "}E}"“‘:} Alx A29] A
e “HE“L] AzEAY] wiEgy Fd R Hd 54
aHEE BTN dASA "t E£E Boltzman W

A4 WHFE FTAAA Vool nAH FElddA dVEt
o] ¥W3lo] wa} Boltzman A2 Z# =z w3
Folx 29 49 ZY. Y 494 BEo] Vort
AP e dV7F Z718te] uje) ez e )
<717 iR 4Vt
71717k

Zagel ge 1gxe)

veAE Ae & 7 AU

i
i

I e

dV §7I°l Elé ae p

.Léi%_l VO O'A‘I

av E7io} mE I

08 4 dveislo| whE Boltzman 12fZ #{3}&0]
Fig. 4 Trend of Boltzman graph by changing dV

Boltzman %42 ¥WHE FoA dvze 1A "
Aol A Vogke Wslel gk Boltzman A4
o=zl W3l Fole 1Y 59 2o 1§ 5ol
HXo] dv7t 139 A=A Vool F7Hgd o
g aErt 9F o ol RE B + irh
Boltzman %2 ¥4 Vot dVe HWiEE Fd
4 & A 78 4 vk EF Boltzman
WA HEELS iEHgY 4y 2 22X o3
Wwet old i B MHE o F

8 5 VotHslof| UE Boltzman 22f X BiE}F0|
Fig. 5 Trend of Boltzman graph by changing Vo

25 Agd2aq

BMSdl #g AEL F7HA RFELE UFolA
Pt Mt AA AFo)] FERE =2 FP Fof
BAEE FEHd XY Peukert WAAE ol &%
SOC FAuwHd #S HZFE AT A8 A4,
Az Fo 24 dnadFEd 23 Boltzman HA
£ o] &% SOC FAWHA dgd H33E& 9% &
ZH3A "g9. SOC F3 dxngFd g
AZ3 oo tid AL AF FY AP FAA
& AFstY Ao A5 E T3 EAHH7) WE
o 7}zke] o] A8 ¥

s

251 Atg F8 A"

Atk F8 AP SOC 96%9A SOC 14%91 o]
& w7tz P o] AEE FHA BMSE o
oz A8E I 6°] RAF3 Ut} 1Y 62 9

g oda g Hola Aze AF £%, HE
g SOCe g 2z E RAgFa Q. ojg 2
o] 2xd ABE 539 A7IAFAY YA A
v 2wl #Eo] B3 HH Ao dunYEFS
&g 4 Ut

S T esed)

0. . 1000 2000 3000 - 4000 5000 ~ 6000 . 7000
Txme‘sec) i

. o ﬁfﬁe(sac] e

¢ 506
.

18 6 73 F Accel & Brakeoy mE ST 9} S0C 2=
Fig. 6 Speed and SOC graph according to Accel & Brake

252 5 M¥

Z2AANYL SOC 20%A 100%°] o2& F<t
of BMSZXE dojx zA8E o]&3ted ¥ 7,

- 116 -



a9 8 ¥ 98 YEhATH A Ao wiEg &
B ®olAW FHE ZFA BRI viE Wt
Aol Eojzitt wiE|E] =7} QoW A B
#He 2 R g AysA dd. 19 7, 8 9%
ey 22X mE WydAowy e I BAdF3
At}

360 v v T r T v —
% %0} ]
o
2
< 340 ]
5
£ 30 1
@

300 N s - . s N

o] 500 1000 1500 2000 2500 3000 3500
Time{10sec)
100+ | _
o R,
g o -
o
o ®r
2] ot 7
/
o/ . . . , . :
0 500 1000 1500 2000 2500 3000 3500
Time(10sec)

38 7 8 3 S0C of sief2] MY 2=
Fig. 7 Battery voltage graph versus SOC while charging
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Fig. 8 Battery temperature graph versus
S0C while charging

~ 80} y
& -
o ®or
o/
2 R . R N .
0 500 1000 1500 2000 2500 3000 3500

Time(10sec)

o

=
T

i lT

1

o
T

Battery Input Current(A)
3]

&

500 1000 1500 2000 2500 3000 3500
Time(10sec)

[=]

J8 9 &M Z S0C U tiE{e] FHMF T =
Fig. 9 Battery charging current graph versus
SOC while charging
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