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A study on the design of charging circuit considering the characteristics of
Li-Polymer / Li-Ion battery in urban railway vehicles
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The Li-Polymer batteries are mainly used for railway vehicles and the application of the Li-ion battery is also under review.
Lithium type batteries have lesser environmental pollution than the existing Ni-Cd battery and have smaller size and weight
advantages. However, BMS and charging circuit are required for Lithium batteries. Among the causes of failure of the current Li-
polymer battery are not charged, causing problems. This problem is caused by the battery characteristics of Lithium and the
voltage imbalance provided by the SIV in the vehicle. To improve these problems, suggest the need for charging circuits for
stable charging Lithium battery.

AEAFEOZ LiPolymer MEIR] 7 F2 A8 5 gLow, Lidon WEIZS] A§% AEGA 9lek Li AL
Wil 7)€ NiCd REEe] Hls) #7 9.ode] Hom, Aol oAk AL o] glrk A% Lithium
Wil oA BMS S} $43] 27} Bashth @4 ALgm Q= Liolymer MEIZS] ol €9l Fol= ue]
7k FAHA obr] BAIZE WS A9 olek olelst FAIE Li AQe] wiele] S kel Svol
FRHE A BEded 2A7 24 A old@ ARE ANl Li AL MEe] A 1L 9
@ FA8%) Lane Ak

29 © Li-polymer, Li-lon, Ni-cd, HJE|2], T 3|2

1. M B
2. 2 &
AraFg o ARgFol sojvbal 9= Li-
Polymer AE2), NiCd HiE 2R 3440, 2.1 Li-Polymer BlE]E] 7 Alg] £4]
X072 A oW R ol A3V
o F]rh= £AI7F
o] ol 291F, THEFeR AF
o2 FAEHE o] B2 AL
o} ol wel Arapge] 714 548 A5t
o], LiPolymer HjEl2]S &40 43 & 9
= AA e dode] a7HAL Ak & =ellA
= dA 853 & Li-Polymer WIE{2]2] A = Y
HE sy, old oigk sAWUrOeR ACR pa——
(Auto Current Regulator)2] Z QA3 745 #|Qksh o~
tt.

li-Polymer Batterys HEx}ee] #-83fo] &
J\gre] A, i itel $-8A7h 1Ak A
g dolHE 3/isHA] ¥orn= At B
tlolBlE A sl7]el= A7 itk 2
= &AM vl L AR 15005
ofgfe] I¥l¥} & ARE 45 F ATk
A
A

-
=
= :

T A A 2} @el] 2ol o] X e o] %], 7] AT A
(sjlee@shhrail.co.kr)

*(F)ell ol o] Ao o] %], 7] A T4

o PFEAAZTA A7) 84




=l
Sl TAEA = AN STV
I} AAF A7t

TAo] =tk

°] DC/DC ConverterS A A|8l], CC-CV & A|o|7}
=S s

obg] 192 Step-up 3|E= HEA], At W
ol WEME 9 Hsto] gl AS B
o AA Al M= wfE SR ¥E= A

o] AlgdelM Hrh s AshA ¥k A0

o,
2.2 CC-CV (Constant current - Constant
voltage) HO{E 8t ACR(Auto current

A
regulator) &4 Step-up Voltage DC151V

Input Voltage DC75V

ol#f¢] 1¥2+= BNK HiE|E]Z o]&3l =4 A|d Output Voltage DC104V

Ajolc}

F
19

<}
o
"~

Step-up Voltage DC150V
Input Voltage DC100V
Cutput Voltage DC102V

= Battery Voltage

\ = = Charging Current

w
o
=
=}
o

Battery Voltage [V]
o
-
& & @ 6 oo
Charging Current [A]

g

=
’

.

- - - L X TSN 0.0

00 05 L0 15 20 25 3.0 35 40 45
Time [h]

Step-up Voltage DC151V

Input Voltage DC130V

192, Li- 4 =4
7 2. Li-Polymer battery 51 = Output Voltage DC104V

] adellA BARZo] T 27|+ THA

Fo EToH, TAAGL WA FAEH, FHA

o] Celld] Hdl St =i, T A9

AAstA FAIH L, AF7F SdZ] wepa] A a9 3. YH A Wl e FH At W
SHA| €t

HAealgo]| A85= Li-Polymer WIEHZEZ 7

2. o

=
oz FHo] 7Mesl=s CCCV 537)%
AE F27F st
A SIVIlA FFEHE AYS o] 85k
HiE 2] S 248H Heu), durdo s wiee 2
¢rel 97v o o, FH el 100V 7} HojoF uj
glglo] o] 7Fssitl sA|nk SIvold &

iy

<o Ni-Cd HiEE]e] @44 ZAZ Li AL
e 27} DAkl -85 al glvk wiE e ¢
473e Slste] BMS= vl FashAl dAlska
JA, FAZ 2 e = FrHd 2R A

+ Aol ExdstoA wigE Sd5 3R
97V o3tz "ojxH FHFold uig st B
FH2 s&Sh, SIv Zete]l THAl 100V ool
HH FHo] HE Fo Ehe FHAETE vk
o2 BMS % uiefg]e] B #Ae] ajle] &
T Aok

HEAFO] SIVE Y SEHYs EQMs &
Zs g T AjeeE HAYs <t
oz T3] Yate] ACR AAIAl Step-up
3 2E 83t} Stepup 3| = SIVOlA 5
= Akl 4 7] #9el DC 100V CVE 4]
g 4 QR SIVEREHY AYS 150VE 59
SHATHE THAl 100VE tF2- Al7]5= Step-up 7|5

53 ok B Al Li Al wiEzEE
hdala FEH O AHESE] 18I ACR 7]
T FAIZI} vt=EA] dQodiths AL A
3IYTE ACRS F+ & €z} AlgS §3 #A4S
ato] Hmalepol] H3eles A7 Bgku|olo} 3l

ok of

SRS RV A
& F3A4 F47] AT B mE3)

Aol APL wol FAF ST



st AAE, 1L, HSLA, “AC
:FL’a , 2009 x‘ia @X}Qﬁﬁﬂﬁ

o

7-465.
FdA, AEd,
A AT 53,
HAAHE A 5 A

A2548 As535 201083 10€Y.

[3] "4sl, o “glg-ol&  HIH g
Al 28-S st ekt &) 3| =2
S G 1 8 s 2013 Volume 18
Number 5.

r 2



