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Development of simulator by induced contact loss phenomenon for high-speed

train operation
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Kim, Jae-Moon Kim, Yang-Soo Kim, Chul-Soo  Chang, Chin-Young Kim, Youn-Ho

ABSTRACT

In this study, the dynamic characteristic of a contact wire and pantograph suppling electrical power to
high-speed trains are investigated from an electrical response point of view. To analysis power line disturbance
by induced contact loss phenomenon for high speed operation, a hardware Simulator which considered contact
loss between contact wire and the pantograph as well as contact wire deviation is developed. It is confirmed
that a contact wire and pantograph model are necessary for studying the dynamic behavior of the pantograph
system.

One of the most important needs accompanied by increasing the speed of high-speed train is reduced that an
arc phenomenon by loss of contact brings out EMI. In case of a high-speed train using electrical power, as
comparison with diesel rolling stock, PLD(Power Line Disturbance) such as harmonic, transient voltage and
current, EMI, dummy signal injection etc usually occurs. Throughout experiment, it is verified that an arc

phenomenon is brought out for simulator operation and consequently conducted noise is flowed in electric
circuit by power line disturbance.

ARA DEFRKTON 299 olzl 546zt SHAHS AmFok L Aol AA HFH )

EAE BT ol met n&dHe vjede] gopAa . 53 ARFPELE 3H0km/h T

%1 H(HSR360x)9 °]o} 400km/hid At 34 d W (HEMU-400X) 77Hee] #d3) o] FoiA

itk SAR mEARe FHLEs FHsA HW W o met AadAbold] A ]

2 ARE Bz Z BAH Aleld] HEH Wt AR o] <

3t &a:wﬂu AARe &g zYhde ATAA} A DE5PEL ANNE o
fe) J ol

o 8
ox
-3
b
off
_—%
m&*l
2
o
r_>.i
o
o
2 o
&
%
¢
o
o
Wi,
>
i
o,
o
-
poa
st
)
o
r>~
4o 2
|
fet
o
o3
i
4 9 op
2
et
)
o

ot

ol

R

2
off offt &2
22 rle

o

* X AN A7)t 24, 334
E-mail : goldmoon@krc.ac.kr
TEL : (031)460-4612  FAX : (031)462-2944
ST AT W
sk k Zqd, dAA7FSEE AA
ke g, WAH/FEE L

)
o

— 499 —



T FY 2 FEHE A=Y wolz A¥e dd EMVEMCe dA& st FF LA W

L a4 AE FYA o)A Al mE HEA noE F%E AT F Uv WA oA
Al gy Ad HAE &t B9 @ (Power Line Disturbance) Al EH B E A &agirt £&
AA 2qEE FAZAE 2839 ASFY, $E£70, 2573 o] uhE @4 g 2 g A%

21 PLD@% m& EMI B2

400km/hg A a&dde
BkVIiE FIgel Y3y FY8 28 HEY
HAY ZF AVE gag 3 4oz FFEc ggEHd A7FAE A FAA A
FAR AFE AUshe FAA A (Motor Block)¥ 219 13 o] FWYy] 22 A
2 W3t § Converter/Inverter & AHWAHAAE A AAAEVIE T4 @t 2zxH4
(Static InVerter, ©|3}F SIV)Y A% n&ARARFNY AF S T4 A o199 W AA
294X B AP AlEgh

AL 25000V
Pantorgraph

DS BO Surge B
Muain Circuit Breaker 'ﬂ" Y
niff Hhbh

TR EXI0

2401 %8 1ol
ain transformer Surge ¥R R 3;&‘:3 s

o any

Converter Inverter

Main Converter
Surge MER o8t
Converter/inverier &4t

TR L olMOR A% n&HE APl HEY wolx B2

I 1eA o] d8Y T2 A3l olart T4 AL A 2 ARA molxr FAld EAsA
sed, B sRdA dFste kA ol AES deayE 9 ARE HYge FFcke dd
#elg 53 FHY7IE AN AdEe vEAd AxE nSA9AE e A" ANes 34
AHEZ sl AAAFE Yol FLHt oFAdAL STAHYU ¥ FEYY el U7
He #xddoez nejd ¢ ed, o dgE 2 AsA g 2% AF 2 At WE F 9 3
28 MY fdEA Hed, ojie ¥4 wuA 293 249 Tum-On, Tum-Off Al A&
219 Ao agE REAF R N EgE Alojsted o gl W

DENY FYPo] ME ANARE Bojoh) AANBEN FEde) FTE BAI AAE ol
4g mdgsior Foh Aot o ATE AN BH L IWH FAAGAN o4ag +4
oz AW AT AdRAE Ba 2AY ¢ AU



i)

M

pad

S webs 29 2% 2ol WA 44T R-Lol £A)

ol W3 o]ofo}

%9 Fg]

2g

3

B

=2
=)

A 23

@A ¥R

fe
A&

ta ol dd

&

of NAAES R-Lo} A& 714

o

oF
S

o

)

e AP L ey

WA R %A sk AR

aed B

g o

ol g

&
s

e

23 A EdHly 74

Aol g o

& s
q n%

A

| @472 AP A28 a4

A =

,5{}\

Hu& % 400km/het 24

HTh Al

A %3]

F71 A8 Abed seEdelEle £ 1 3 el YA 250V, FAGT] ALAF 20A]

3

te] Adej@ AgHHE

A3s

ohyel 2

ZH(

t7] $is

8]

1=
CRe

dole &

=3
=

pl

3|

i

(vl

vl &

1

100 :

1

100 -

100 -

3.

E}

2 o]

oy

Aol A

250V

A

20

2.5kW

204.2mm

A A E

3

20,00A

2,500kW

6125 £ 10mm

e

NS
™ "
W
bR

I~
RO T
B do
B F
EU
=

p
o

ik

&

—

fress
o
oy
e
to
A
21|

e

i}
B

o

%J

o] s AF] 9§ A /XXX [sec]

e

S

uj A 1/XX [sec]

23 ek AR 172 [sec]

Iz

15 sfejoe

2]

A olpae g

ZER= hei

3]

@

s AR B

- 501 —



400km/h T AW $AE 2573
do e AEdolHE A2
9 2TAHEDe) 2Ase] o] Mol e %

39 4= AAYD AEAlH F 29 Aol

HLAG A EHolE HYR

a9ele AElH 4d5

a9 4 dg9g Mgy AR

- 502 —



ted 9]

5

ol &

=2

=

d9& Al olg

J

7

31 olAdR Y

T o WJ we ﬂm do -
< o <o I Ity =
= W T ®
.WE — E nﬂ L Jl
=} il SN E T
oy 5 A wo M =
7T x ® W Z
Ko o lo o A o LH
= wE T o 5w G
= = oL o i Ar
A = TN oo = IF < ™
- . oo e = n3) do =
X = =
oy i z m 2 5 5 %
" 7 = < o & >
= 2 4 w N T S
] — w~ ~F i i b o]
™ o B A
— = T % —_— e
= > KR = ! 3
™ mmc W o = IR o M
_ It G o M oy Z
o A F oW o ® &
X s L 5 N 3 W~
X — Y q =] o
& % Ewraay T o T cEs
S - Mo oo ~ ¥
G M % T 5 s
e o ®IF e MW =
7 T o wk X T 4
My KR 3 » N
ot iy i q si = \DU —_ 2
=3 . W o 9 z
Te) ﬂl = Wl or < Wﬂ nm T =
W ol o= P (K 8 L
*® " (2 = T
° m o < WX 3 . ~
s dxhoy =@y 2P W
% % s BEx ST il
o w9 ° W 2 o o= G
& O I R T
- ) o
K] PRk ooxd Tom o
%0 Gl Ay Y 4 "
- o] W I = ML 00
o] = " M iy - = o Dm <0 3
T oA I I e u
h J O " N ‘mf ! ﬁTv
TEHW ® T P g T o
THE . 4T ™o o W
WomETL RS gy %o LT
- bR =) 3 T b
o B o W H
< w o o

S AR ATl

3L

)

“AAA-BE LA Aol o) ol HBAA HE

“HE Y

3.

«

L AAE 9 221(2008),
2. AAE 9 3:0(2008),
3. ol 8ol £ 321(2005),



