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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 wvehicle.

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
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Equipment for measuring current of messenger wire
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Fig. 1. Picture of current monitoring system, (a) installation of
current monitoring system on OCL (overhead contact line) in
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.

EfUiQith. 1 2014 ef o] shdat AfadollA Zh2te
4o 2 AAEo] AMEQIct B 12 AXRAL RI7HA
o] MAAIYS UERQlon 400 km/hgolA Aol
S7tE ol AAEY. "APd 2719 AREHle
ujd A9 7‘*39] UAAZ o]&sto] YEpd 4 Qloh
E3| % }HL} 7<7}1\1_4 7\}7] dmuA U AS

()= ©ol-&3to UrEJrIHO*E} [71.

A A7) AW EA(Z,, Cu 150 mi)= Al

E
o] ALt=lH, ojnff FAMIY] Uf duEaet o] luj
HA Zz, =0.1173+j0.0188 Q/kn ¥ Z,, =0.0584 +
j0.8857 Q/kmo]C}.
Zp = Zy + Zy,=0.1757 + j0.9046 Q/kn (1)
Egt £7pMO| A7) YEEA(Z,, Bz 65 mils A
()l oJsh Ax & Ak o714, 57 Folk Al
(2)2F o] ALttt
Zp = Zp + Zy,=0.1757 + j0.9046 Q/kn (2)

(W: 2A1, L 43 Zol(50 m), T: %)

oftf £7pHO) R AT et oy AmHAL 2
7t 7, =0.4474+j0.0188 Q/km % Z,, =0
j0.9054 Q/kmo|C}.

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
CuM

Standard ue

t CuSn150 150 CuMgl16 CuMgll6
c
P New 15% Wear

Diamet
1AM 450 1450 135 14.00 14.00
[mm]

Resistance (s 0169 019822 0216 0216
ok . . . .
Height

c18 510 5.10 5.10 6.50 6.50
[m]
Tension

26 34 34 20 23

[kN]

ight
Weig 1334 1334 1.1339  1.050 1.050
[kg/m]
Zy = Zy + Zy, =0.5056 + 50.9243 Q/kn (3)

AR 27100 45 AWUA(Zy, ) Al (4)2 2
o Urepjiiet.

Zpay = 0.0583 + j0.4900 Q/km (4)

AR Z7Me) B2t AREIE of5o17] 9Aa
A eidold AUt SUd SHL ol st
AR At £ob AL Sdstoz A
(5)9F Al ()02 Uehd 4 QLo AR £7H40]
s2t ARE A ()2 2ol Ueid & ok A
3 x7pAle] ARl Al (8)o] LrERRgrT.

Vi = V= Zply + Zpdy (5)

Vie =V = Zpdy + Zyly (6)

I 7, —Zpm,

[j = Wzz, -2 |, Mo

Ip 1y =Zp =20y ) [ (Zp Zyy= Zip)) - (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 kmvh,
(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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