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Abstract: Currently in Korea, the simple catenary type overhead contact line system is being applied to
both conventional lines and high speed lines of electric railway, and circulation current flowing into the

catenary system frequently bring undesirable consequences.

Namely,

the connector wire has many

problems according to a flow of excessive circulation current and arc current on catenary when an
electric train runs at high speed. This paper presents the development and application of a real-time data
acquisition system designed to measure the electrical characteristics of an overhead catenary system in
electric railways. The developed system is capable of storing data of a 25 kV power source in a live
wire state through a telemetry environment. The field test results show that the proposed technique and
the developed system can be practically applied to measure characteristics of current of an overhead

catenary system.
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Fig. 4. Current measurement results of contact wire and
messenger wire during KTX operation at 08:40.
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Fig. 5. Current measurement results of contact wire and
messenger wire during KTX operation at 16:50.
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Fig. 6. Current measurement results of contact wire and
messenger wire during KTX operation at 19:00.

30 T T T T T T T

—— Contact wire
—— Messenger wire

Current (A)

T T T T T T T T T T T T T T
0 120 240 360 480 600 720 840

Time (sec)

Fig. 7. Current measurement results of contact wire and
messenger wire during Mugunghwa-ho train operation
at 19:20.

Table 1. Current measurement with type of train and

time.
current ratio .
. contact wire
N (contact wire messenger
Train peak current .
(A) wire peak (A)
messenger wire)
KIX 65.22 1 34.78 82.66 59.18
(08:40) e ’ -
KTX
65.36 1 34.64 86.84 56.93
(16:45)
KTX
65.58 : 34.42 109.04 56.93
(19:00)
Mugungw
ha 62.86 : 37.14 22.17 12.85
(08:40)
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29 ANAFgEY v stgh 2o E£3E W Table 3. Allowable current of contact wire and
F 9 5= I[EEES 7tadde] £=-dF#A ®F  messenger wire.
Axa s Fzskaln [8’9]' Wire type Allowable Current
Jr new contact wire Cu 110 mm’ 460 A
o AZ o p201+a(T 20)8, Sy contact wire 25% wear 360 A
+AdpH—AUh (T—-T,) messenger wire Bz 65.49 mm® 290 A

— AUno(T+273)* — (T, +273)"]

o 9o 7 29 gk olm 9  ZIFZF FF Avkal 7HAske 05 m/sE AAEA
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Table 2. Specifications of contact wire and messenger 320 AZ 2 110 mm?e] MNE L1z} P e
wire in conventional lines. HEzog Q3 dutxel mlR TA X<l 25% wlRE A
Contact Contact M 360 A?:lg ZZ}C\)___EL HH %‘%’ffﬂ Zz}%ﬁ %’1 ‘}l: /\/]\qj—"
ontac . - essenger . 5 + - - -
Factor wire wire 25% wire Unit .\ﬂ—lﬂ—l‘;]—‘]}]] @éq} 7&;(]—/1\_ ,0/] ‘ZL]EH 4%%}:% 160
wear km/h A& EA 109 AR S E&HdF o= 243
cross section (A)| 1.11E-04 8.22E-5 6.55E-05 m' Zrol A gt s AMe] wE FtozE Acldo] Hy=
specific UElR] ggtom b dapite] A el AA 1Y
X 8,950 8,950 9,238 kg/m’ _ ~
gravity(s) o] e AFHgToR A #e Hatel WA
specific heat(c) 386 386 353 J/kgC 2EAEo] Yol FA-E Had HUHFE i #
S 71 o )
specific 17E-08 | 17E-08 | 287E-08 | Q- & e .
resistance(r) ' ' ’ o 02‘].9] o]% = "HH:]—F’H 9} qu]'}?j. ].9] Xlé"—??‘j
temperature ol d Aol wWste] ofATE LAY =Y HFA S
C(;ffﬁ,cfm oF | o003 | 000383 0.004 A AR A A A@ el Faka ol iz
esistance
@ g JEe zv] WEE F ofa A FHFE AA
diameter(d | 001234 | 0.0085 0.0105 m & 4= ok [10] A17Fd 9] =34 AAdde 9
blackbody o]l A ®3ketr] FE7] Wit Fukg o ol A
C"ef(ﬁd‘fnt 05 0.9 0.9 Hesl 548 S ¢ Ak AF{F AEe Fas &
n) q o
— Al AaE a9 84 et FI4E 60 Hze o
ms?g;m 1,000 1,000 1,000 W/m 7 Agolold H4 o] mx3 HEB0 n Hz n=
circumference 3,0,7,..16)0] YEIUAT. I8 oA (a)= HAF7kol
length 0040123 | 00251298 |  0.0329 m o Agg dHo] AAd FEol Fulgt] ool
o (b= AFFgrel gwtaiA S748tAY F7hE dHw
e . Q4T A" FAFe (O AR F43 2
temperature 40 40 40 C o e o =
(Ta) Tde WY Fasd9gS YeEgAY. (a)= 3, 53
boltzmann - 4 Z97F E3E o] V] EFagete] AVH S 1/
5.67E-08 5.67E-08 567E-08 |W/m', K _ _
constant (o) 2 Yeiton olzist AFage A A7 9
wind speed(v) 0.5 05 05 m/s oA} 7}&3tA] & sl&o BlEow A= £
*AZE ol (b 7IEFF57F g ExA st B
PHHT A7)= 178 STk A T o] AL EAbe
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