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Abstract: The overhead contact line (OCL) is a key piece of equipment for transmitting electrical energy to the
pantograph of rail cars. Recently, a 400 km/h OCL was applied to the Honam high-speed line, and its performance was
examined by running HEMU-430X. For the study, we analyzed the current of catenary wire concurrently while running
HEMU-430X in the Honam high-speed line. Specifically, this study recorded the currents for each speed during operation
of the railway vehicle. The analysis of the frequency of line current showed generation of third-harmonics,
15th-harmonics, 17th-harmonics, and 19th-harmonics. The current of catenary wire is a basic technology assessment used
to determine the electrical safety of electric railway systems, and it can be used as a technology for analyzing circulating

currents generated in the current configuration, as well as for analyzing electric fatigue of the OCL components.

Keywords: Catenary system, Contact wire, Current ratio between contact and catenary wire

1.ME
Aade s Aoz A AAIE0] AU A]
S Tudte AVIE=Y SHYARolG [1]. A2 AdH]
& ARMI2 AFF g oot Adw o 7]y

4 Young Park; ypark@kiri.re.kr

Copyright ©2019 KIEEME. All rights reserved.

This is an Open-Access article distributed under the terms of the Creative Commons
Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any
medium, provided the original work is properly cited.

ZAlo] Qi [2]. RO £w=rF ZrlsHA HE 12
zZot Atz o] ARl AFS sl &2
o] WQ3tH o] sl sduHHEE 48 J17HS 400
km/h2 Z7FA717] §fsll A& 34 kNo2 FYAIZ
ot [3]. ole} Zol RS A Eds FHAIEL
24 oAl ARMMES QA5 FH Mdu] REL
MgEn oy ARpdzo AR 54g s
o8t A= BUEX| 9Fu it E35] MaPMI x7}



J. Korean Inst. Electr. Electron. Mater. Eng., Vol. 32, No. 1, pp. 1-5, January 2019: J. Jun et al.

v
5
g
g
:
5
%
5
o
g
T
g
S
%
£
8
g
ky

(2)

wir
"
vl
—
0

1o

oju

g

3

}

]_

Mol Agot Aol ofg

H

a

ot [5].

pal
& 2RO HAPZ E7pAl

o]
o1x]

°

=
i

]_

R

°

o A

bz AR AE0] ofdiL 5 m o] =olofA

1L

A% 5 E]of
ulo] 7|4l

A
=

9

o] A-g&ofof
k|

Ji

tol AR o 3 dEE

=2
aT

°

7]z o
ARPdE 7IAA =z eI
Ji

A
il

=2=2 4
ﬁ‘l‘r‘e w

A
Dl

_]

=7}

e

5]

]

oju
70

~X

FHTt. 350

350 km/hgt

A

CuSnl50 ARIALS At
tes dAE ot 400 km/hg

= L
AR
A

r‘\f.;
g

°

‘H'”J
it
| WV

!

I

12 9

SFAH

Equipment for receiving data
Fig. 1. Picture of current monitoring system, (a) installation of
current monitoring system on OCL (overhead contact line) in
o

Honam high-speed line and (b) program for analysis of current.
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Fig. 2. Infrastructure gauge of Honam high-speed line from Iksan

to Jungub.
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1]
A 8

of Za-Febe olgstel AL Abd A5 7
o) ARk £7bdel sl A Sl A
o A7l AW~ W 2 A 7o) 45 AWUAS A

(1)=& ol-&std Yeruigich [7].
RMAMA A7 duEA(Z,, Cu 150 mi)= Al (1)a 2
o] ALt=lH, ojnff FAMIY] Uf duEAet o] lnj

WAz, =0.1173+j0.0188 Q/km ¥ 7, =0.0584 +
j0.8857 Q/kmo]tt.

Zp = Zy + Zy, = 01757 + j0.9046 Q/kn (1)

EF 27PAY AP AWEA(Z,, Bz 65 mik= A
(3)oll ok AAE 4 9tk o714, §7F Eole A
(2)2 Zo] Aatert

Zp = Zp + Zy, = 01757 + j0.9046 Q/km (2)

(W: A, Lt 47+ Z0](50 m), T: &H21)

oftf £7H0] Uy Amset oR muas 2t
7t 7, =0.4474+j0.0188 Q/km % Z,, = 0.0582 +
j0.9054 Q/kmo]tt.

Table. 1. Physical properties of overhead contact wire and catenary wire.

Section Contact wire Messenger wire
Speed 350 km/h 400 km/h 350 km/h 400 km/h
CuMg

Standard

‘:“ A cusn150 150 CuMgl16 CuMgll6
c
P New 15% Wear

o
meter 50 1450 135 14.00 14.00
[mm]

Resistance s 0169 019822 0216 0216
[Qkm] : : : :
Height

c18 510 5.10 5.10 6.50 6.50
[m]
Tension

26 34 34 20 23

[kN]

ight
Weig 1334 1334 11339  1.050 1.050
[kg/m]
Zy = Zy + Zy, =0.5056 + j0.9243 Q/km (3)

o LteRjgit.
Zyyy = 0.0583 + j0.4900 Q/km (4)
At Zopo] s2t ARHE 58] 9

A ool AUt SUd SHL ol 8Tt

B RSt Aok AU SYstoz A

(5)9 A ()02 Uepd 4 9lon] HaRd A7H

sar Age A (N1 2ol Uekd & ook FAHA

3 x7bdo] ARHIE A (8)0] LERASIC
Ve = V= Zply + Zpdy (5)
Vie =V = Zpdy + Zyly (6)
I 7, —Zpm,

[j = Wz, -2, Mo
Iy i Ly = (ZT*ZTM)/(ZT Zy— Z%‘M) : (8)

(ZT - ZTM)/ (ZT ZM* Z%M)
~ 0.8206 : 0.5671 = 59.1 : 40.9 [%]
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Fig. 3. Results of current wave from between contact and catenary
wire of HEMU-430X on Honam HSR, (a) 159 kmvh, (b) 290 knvh,
(c) 349 knvh, and (d) 370 km/h.
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Fig. 4. Results of current analysis of catenary system on Honam
HSR line, (a) current wave and (b) frequency analysis.
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