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ABSTRACT

A Study on the Efficiency of Maintenance

for Railway System

Yeong-Rak Kim

Advisor : Prof. Hyo-Sang Choi, Ph.D.
Electrical Engineering Technology
Convergence

Industrial Technology Convergence

Graduate School of Chosun University

Since opening the Seoul-Busan High Speed Railway of the
Seoul-Deagu line in April 2004 and after Ho-nam High Speed Railway
in April 2015, various of failure have occurred in the railway and it
demands the causes of the failure and considers a countermeasure till
lately. Korean high speed railway system has followed the French high
speed raillway system. After installed, there was an analysis about
environment affects by the railway system in domestic, seasonal
characteristics, maintenance and the schedule for the system and
material supply state. Also stability has improved though analysing
causes of the failure. By these, this paper has proposed the
maintenance standard direction for various facilities and the goal is a

maintenance efficiency.
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There were diverse cases in the Seoul-Busan High Speed Railway
while maintaining the whole system. To fix the cases, the new method
has proposed. After analysing the wire structure in various facilities,
blackets or holders that support the wires has worn down through
train operation. However, this could not meet the facilities’
reorganization time. But extra solution needs to be appear according to
expand the train service and shorten the maintenance time. Especially
automatic tension balancer, insulators, air joints, air sections and
equalizer in tunnel have to work consciously. To establish
countermeasures hereafter, research result that maintenance time
should be shorten and facility improvement have to implement for

safety train operation has derived.

Vi
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Fig. 2-1 Construction of KTX pantagraph
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% Jb & Messenger wire

Z It A Clipable clamp for Messenger wire

E{01E 21 7] Crimped terminal lug ‘

4—l S & I{ & Dropper wire ‘

E{0l< 212 Crimped terminal lug ‘

Dropper length

& X AT Clipable clamp for Contact wire ]

Fig. 2-5 Construction of dropper
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Fig. 2-6 Railway wire minimum penetration depth
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B

Table 2-1 Mechanical Tension of feeder messenger

&x AR e
350km/h+ 26,000N 20, 000N
400km/h+ 34,000N 23,000N

Table 2-2 Temperature by area
A1 <=

LE~TT - 25T 7+ 60T

Cline ks - 25T T+ 60C
gy - 5T~ + 50T
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Table 2-3 Critical value of Y length

TV
Y=5X-040mx) ( £ 3 cm)
A A Fk
IV L
o1 )2} Y& o824 XX £ 3 cm ol 2T}
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I\

Fig. 2-7 X value for tension device
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Table 2-4 Insulation distance of railway
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Fig. 2-11 Digital method for measure the contact force of railway

wires
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Fig. 2-12 Image of overlap points of railway wires
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Fig. 2-15 Images of hanger fittings, equalizer, insulation separation

device
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Table 2-6 Digital displacement meter specifications

T AFF
A2 FAAY (X)) 35[mm]~ 990[mn]
=7 7z A2 F4A2 (Y ) | Olmnl~ #500[mn]
AR 27 ol AAZ(Z ) 35[mm ]~ 990[mm]
AU e +2[mm] ~

gdle], AFEAITE 2 EEelv AT 455

AbE 2% -20[C]~ +B5[C]
Al F 5 10[%6]1785[%]

93 5 IP 64

A <1.5kg(Battery ¥ 3})

4

AMGAE NS Digital ©19 SFHAAHL o o) A4
_"

A, ooz, WA S o wAAA Aapistele] FAd
4 53, AN E AESI AR AR $2 AU A5 5 9
on, AN WAR, BAF 5 AF 2EAA) 40 A2 Fue
24715 o]gaW AZo] etk AL 349 A% szl AAA
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M. Ax}A 2 Zof HA]

2011 58 2015 7hA gl B dRkd ke EY L #HEs 84
A AgFHFEFer A EY Hojrf 23002 g wkew, o
g 124, 29 T 103, AAd= e B Wi Efol 8

% EY 471, Vg 607 XAF H AT

Table 3-1 Present conditions of trips (201172015)

EY TFH
No| @ A AR = | A A
A= | 4 =7 s | AEE L =
Y | FHeET
1| 2011 | 307 47 1A 1A 47
2 | 2012 | 247 1A 1A 57 17
31 2013 | 117 1A 27 17 14 14
4 2014 | 187 671 1A 37 47 97 27
5| 20159 | 197 14 24 34 24 43 27
6 S 10271 | 127 47 104 8 237 64
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Fig. 3-4 Replacement of free-brackets and loose—proof—-nut
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Fig. 3-5 Pull down the outer ruler to reduce the resistance through

tensioning device
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(c) AFaLAL#E d FZ A FH5 Ak

Fig. 3-6 Attachment of the insulative overbridge lower messenger wire
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(a) TLEA A

(b) el ef =

Fig. 3-7 Cleaning the insulator in tunnel
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(a) Free-bracket

(b) Dropper

Fig. 3-8 Rearrange the free bracket and dropper

_27_

Collection @ chosun



TR

)
o
i
0

o}
)

-

-
1.

A 78 A7)

Z}
A}

=)

A7

37 7 7]

(b) &

Fig. 3-9 Supplementation of structure type to prevent the nest
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Fig. 3-10 Reinforcement the ground attachment in the ground section
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