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A study on the wire reduction design and effect analysis for the train
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Abstract The railway is a public transportation system that provides large-scale passenger transportation and service,
whose reliability and safety is the top priority. The wiring of railway vehicles is classified into train control lines
(train lines) and communication lines. The train lines are used for input / output signals related to vehicle driving
and safety functions, and the communication lines are used for the input / output signals for passenger services such
as broadcasting. In order to measure the reliability of railway vehicles, a train line is applied to the input / output
interface of the control signals between the electric control devices in the vehicle, and there are many
electromechanical devices such as relays and contactors for the control logic. In fact, since the vehicle control circuit
is composed of several thousand contacts, it is difficult to check for errors such as contact failure, and it is impossible
to check the real-time status, so a lot of manpower and time is required for regular maintenance. Therefore, we
analyze the current state of the train line design of the electric equipment used for driving and services in domestic
railway cars and propose three wiring reduction methods to improve it. Based on the analysis of domestic electric
vehicles, it was confirmed that the wiring reduction effect is 35% or more.
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2.1.1 Train control line
Train control line< = DC 100V A|ojplE Ao

2.1.2 Train communication line
2k FAIAS Table 13 2] Eizﬂ:-‘z—
AL AR, A% R B AR E
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Table 1. Current states of domestic train network
Type Speed project
. Korail
SPC 1Kbps, Multi-drop bus (Ansan/Bundang line
SL-NET 2Mbps, Ring loop token ring SMRT line 7 2th
GEC 38.4Kbps, Multi-drop bus SMRT line 7 1th
. Busan line 2
FIP 1Mbps, Multi-drop bus Incheon line 1
Daegu line 2
LON Works 1.5Mbps, Multi-drop bus Gwangju/Daegeon
metro
Tonard 1Mbps, Ring loop token ring KTX1
. Incheon line2,
MVB 1.5Mbps, Multi-drop bus KTX II

CAN, LONWORK, S-L NET, FIP, DINBUS, MVB,
TORNADO 5 thdst U ES A Fal-S FAste] o
A2 Aljst o gHE RUERetal girh H
CCTV & 594 5 8% Jus udon A%
A3 Ethernet 42 A3t gt}

Table 2. TCN Standard description

Number
IEC 61375 part 1

Description
TCN General Architecture

IEC 61375 part 2-1 WTB(Wire Train Bus)

IEC 61375 part 2-2| WTB conformance Test

IEC 61375 part 2-3 communication profile

IEC 61375 part 2-4|  Application profile

IEC 61375 part 2-5| ETB Ethernet Train Backbone

IEC 61375 part 2-6 On-board to Ground Comm.

IEC 61375 part 2-7 Wireless Train Backbone

IEC 61375 part 2-8| ETB conformance Test

IEC 61375 part 3-1| Multipurpose Vehicle Bus

IEC 61375 part 3-2| MVB Conformance Test

IEC 61375 part 3-3| CCN(CANopen Consist Network)

IEC 61375 part 3-4| ECN(Ethernet Consist Network)

Table 29} 7+°] TCN-2 IEC TC9 WG 4394 A=
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Table 3. Vehicle configuration

vehicle type
Tc2 | M1

Main component

—
<A

M2

ATP ANTENNA JUNCTION BOX
WATER TANK
ODOMETER JUNCTION BOX
TWC, CTS/M ANTENNA JUNCTION
BOX
LOW TENSION JUNCTION BOX
SIV
SUPPLY RACK MODULE
HIGH TENSION EARTH BOX
BOU MODULE
PRESSURE SWITCH MODULE
BATTERY CONTROL BOX
BATTERY BOX WITH BATTERY
AIR RESERVOIR (50L)
ANTI SKID VALVE
SPEED SENSOR JUNCTION BOX
ADAPTER BOX
RERAILER MOUNTING BED
MDS BOX
FILTER REACTOR
LB BOX
VVVF INVERTER BOX
DVRe BOX
EXTENSION SUPPLY CONTACTOR
BOX
PANTO CONTROL MODULE

@)
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Table 4. Relay IN/OUT Analysis in TC car GDB TR TRt
ESR. ESR
Input Output [Output|Output
Relay| Input COM ) ®) | © Output VC(C Other
D283 1634 —~—_—
(ACMK-|(ACMLP- D285 D281A D285 -
(Dd08-A) (ACMGR-14) (TBS)
ACM| 14 | X2)
K 1634 D283
D283 D282 ADLPCS ADLPCS ADLPCS
ACMGR- (ACMK- TCR1 TeRL
Dd07-C Dd06-C
( ) A2) Al) ( ) ESR ESR
D284 ( Al(g)lf/?K— D281A D281
AC?}I{VI (TB5) A2) (ACMK-T) (Dd0S-A) Fig. 10. Design for common input Signal
1634
(TBS)
1) Input : relay (+) input, 2) Input COM : relay (-) input, EX AT AA, Fig.l()jl} 2ol Sl o] Ui
3) Output (A) : A contact relay output, 4) Output (B) : B contact relay o6 = _ 1 3
output, 5) Output (C) : C contact relay output, 6) 7) Output VCC : %(jﬁ—,: X}%L 1‘\5}\3141 Xa?éo] HE HH{\jQ_E /}:'—74]%‘:}
relay output power 8) Other : relay output over two Oﬂ—% =1 ADLPCS 7](3 7‘@ o HAx i]"j’okLH %_:'L%oﬂ ]
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