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Light RailVefo\icle and E&M Facility for LRT
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Light RailVef: cle and E&M Facility for LRT
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= 2EY 3 (2E|, =7

R s

IBt X0l M5 B BE TAZ RXI24Y 80| LAY A

I

xi2 M

SPECICATION

11000
2450
3565
Turning Circle 8.9m
252
2440
Rear 0verhang (mm) 3,160

PEM Motor

Max Power [kW] 160
Max Torque (Nm) 2,500
3,500

Motor
Reductlon Ratio

NANOor LTO
Front Axle ZF (RL 85A)
27 (V133

275/70R 22.5
12.8

Axle
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HEx&8 HESE

On-board Equipment for Electric Multiple Unit

FEIMIOA|AE! Propulsion Control System
FUAUILTE I 33 U5 47 B G0157) 50 e o Wil 3ol
RIS BT = PAJElo] A8 9 Tl Ao} S Bo) AEAS] SAlols Ak AEA] S

TASAHSIEER] (GBT Type) Converter / Inverter (GBT Type) VVVF QIE{E] (GBT Type] WVF Inverter (IGT Typel
MR 1R, 2T AR M} Z3|2AX 1 IGBT 3300V 1200A MR AT MSAL F2AK IGBT 3300V 1200A
BT 1 AC 840V X 2 / DC 1500V M2 : 17 DE 200kW X 4L  HZHEAL: XIoT L2t UZFeL 1 DC 1500V HOI2Z : W7 2E 210kW X 40§ HZIEAL: Xjod 2y




Z=715|0{7| Master Controller
g TSA A 2EE

f
71s + TSR] £ H0f
HESAtel H 2 S o
TSRt HE H =2 Mo

- Al L MSX| s
T L RS - MR oS

H 7= 1| 0 F Auxiliary Control Box
== Mo HME  MESA RN 2EE s R
T X2 Relay & HSX7

Z=E7| € Line Breaker Box
HE  MESA FENO #48E 7[5 : DC 1500V T (ETNO B2 7 2 HS TS WY
T XD 2RI AT, S M|
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HEAE HEE

On-board Equipment for Electric Multiple Unit
H RN AR Auxiliary Power Supply System
HEAATFAILRS b o 25 Aede 3o 2] Fdi7] 5l 258, SAQMRA7] & AH|A7 170l Aske
A Faohs HRd g XS QIHE (Static Inverter) 2} AR (Distribution Board) = 4% o] 54T

HH 71 Distribution Board

M MsSxt HEATY TNE

7|5 @ HESXte| Moig
HETY i

Y AT FHET| BEERIE T
Holgdee &

FX|E QI E] (68T Typel Static Inverter (IGBT Type)
MEXIY T T HE MSAt FE|ZAX}: (GBT 1700V 800A
QIZXQL : DC 1500V  AZALEE 1 190KVA  HZIHEAl - X0 Lt




HIIHZE7|

Electric Jumper Coupler

7ks - xE¥Ttel Mot o mefsl=o| T4 gl
53 UZ0| 945t 21 wiaaE

£ : 18 - 4 Pins, 6 Pins S

M2 — 55 Pins, 74 Pins, 79 Pins S

= Equipment for EMU Control System

OEEXPET| (WHB 1512)
High Speed Circuit Breaker (WHB 1512)

HXAFT| (WRAX-L440)
Aucxiliary Relay (WRAX-L440)

T : HEAE RIchIg 8 HUFAel ks« MSA Aojslz 788
F8|2 Mo o BR0) Ot 717l mExiE : 50N Ofo}

o
SN

F3|2HYY 1 DC 1500V FI2XMZ :

Hlo{g|2F¢et : DC 100V
XPEH22F : DC 1500V 0.5mH 30KA

SATY : AHYC| 70~110%
LHZI2} : AC 1200V 60Hz / 152
XPtEEF : DC 100V 5A

1200A

MXFE=7]| wisc1510)

Electro-magnetic Contactor (WIS C 1510)

715 : PSR AEHT[E S HRAYRILHS
Z3|2 H|of & TpE=0l| Qs 7|7
£=4S B

ZS|Z2F : DC 1500V F=S|2XF : 1000A

Ho{2|2%et : DC 100, 110V

AIEFEEF : DC 1500V 20mH 2000A
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XS HIHA[AE! Train Control and Monitoring System

AEFAIA 2L e o] WA BE YRS ANTEO R A5} Xfke] BE Aloj3
A<

A%
= o
TR0 7hs8He S Sh= 7[5 7HAH 208 W AP S-S o838l A 5= 4= S

——

11m—k@5xﬁﬂ°%%$ﬂ
=i

Car Computer 1

*High Voltage System ePublic Address System
ePassenger Service System
oLED Display System

eSystem Preservation

eAuxiliary Power System *Propulsion System
*Brake System

Car Computer 2 Car Computer 2 i =~

eLighting System

Ventilation System

eDoor Operating System

eAir Conditioner/Heating System




et AR U,

B SZOHYTAIAAY

MEXIBHE 12 =S
= o
tro0ryy

T
LR P ey O A

r g o

L MOMHFEA|Z| (LED Type)
Route Information Display Indicator (LED Type)

KHILHOHLHEA] 7] (LCD Type)

HMQHHEA|Z] (LEDType) RILHOHLHEEA|Z| (LEDType)
Destination Display Indicator (LED Type) Passenger Information Display Indicator (LED Type) Passenger Information Display Indicator (LCD Type)
7|5 ERIY, SUZ TS 7|5+ =M QHl 3 EXE SRR HA|

7IS - BEA 2A II5 1 HxlY, BUS sk

7Bt SXIAE H 85 27 HEA 7Bt SXINEY H 85 27 EA

oy
£

SUE YI& AEIE CONTROLLER |

T,
N

////////////////////I//l/IIIIIIA

Passenger Information Display System & Public Addressing System

L e T

Z21H|| 0 £FX| Central Operation Box
Talo| S22ut s20| 2 835t 7ts

Tls  AEHYS U ST HASS ;

S omied 9l S22 9t MSOMHYSS HOf
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Technical Innovation Leader In
Rail Transportation System

Train Control & Monitoring System

Monitor Train Computer Car Computer

Passenger Information Display System

Train Number Display Destination Display
Indicator (LED Tupe) Indicator (LED Type)

o HEABHIY s

195505
4diol21 g

Los v 28200y
EEmELRAS

Passenger Information Passenger Information Route Information
Display Indicator (LCD Type) Display Indicator (LED Type) Display Indicator (LED Type)




Electric Jumper Coupler

Test Equipment

i

Master Controller Electro-magnetic Contactor High Speed Circuit Breaker Auxiliary Relay

Technical Innovation for Your Safety and Easy Life 3839




09

KTX H™MZEE

On-board Equipment for KTX




HYZ1EH Distribution Board 1 for KTX

SR} HIHEE2 IXE oA 71 eElls
=511 A2H 10047H2] RACKO| AfRi0]
2o FE AMSHOI HM|of= HHHEHHO| A
0|20] &4 JUEE FoIUS

HH 712 Distribution Board 2 for KTX
ZHR} iR X} LA M7 1A EUS

ZEEZ5I1 QoM 37H2| RACKO| At2l0|

1 7% O E{ Auxiliary Inverter H 7X == Auxiliary Block JE(!TAL“—DHEE& tgﬁf—gxl Sl HMoi7t oj20f

JI5 KRS Yo SV U B7|YEV|S 3N WR V5 RHAS Lot AR HEGI0 SR X TR s

Moz J1=6HH 7|& GTO AKIE IGBTZ 713 X0 MBS 256t &K

K|O{EEAl © PWM  KI|O{'HZIREAL - Zi| 2t HIO{A] - QAK(O]  HZEEAL - Zix |2t

HZAQIEKQL - DC 570V HZAUZHATQL : AC 1,100V, 60Hz

xﬁ?dégﬁg D34 380V, 60Hz  MZAZEE : 52KVA HASEFQL 1 DC 570V HAZ==XSZ : DCI, 350A
ZAX} XSt | Grid Resistor
ZXKE7 |2 AENSE M7 IEAM FRSTIE
LI |2 ZEZAIA %’g‘ﬁﬁé Zof|Hx|2 Hetsto

B

CMA(B)Z =7 | CMA(B) Contactor TCPZZ7| TCP Contactor

=S o=

o=a= &£

Xe|

MAZSZXQ : DC 750V HZATZ|ZXZ @ 160A MAZS|ZXQ : DC 750V HAFZ|ZHZ : 12004
HMZAM|0{&IQL : DC 72V HZAH| TR : DC 72V

CMA(B) B=7|= LxIoAM MAEI DC 750V 3|2 TCP F&7|= Motor Block L AX|z|0] 7421 2 KIS A|
Hetof ot HM|og|=22| AlS0f 2|t ON/OFF2 (Inverter & Converter)0f| MRS 2ZHT= Q%

HETYUS BX2E=0l 35 H Altsk=dl A2

L85t HE7|
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HIJ13x8 HEE

On-board Equipment for Electric Locomotives

-

717 [ 2R HHES TRHSAAG], DUEAAR,
7 RHARMIOITH, DY/MR 2T HERIST,
WHRIS 2R M7, A e S22 F+-=lof

UASLICE




- 2717 1 RPHFA L8 27 BRI, AT, BE A
: T

Z =7 | & Rectifier Box

MIXEF : 3900kWE &7 |7 2Rt

7|5 BRMRUS RS AINMSI|of Zest XFHACR
Helsto] E5

HIO{EA! - S 7| Al &R0 LAL

HZHIAL - Heat Piped! ZVAlIdZt

ZB|2 AKX} : Thyristor 4000V 15004, Diode 5000V 3000A

HAQl=Fet : thA AC 1075V

HZAZ==Fet : DC 900V

=M= : DC 3240A

‘1|

Y"i‘

TR E |
Power Conversion Control Equipment
Mgl : 3000kW 7|7 [ZhRE
715« AUTEI |0l SeEE=E MY &
TRE dEoto] Hof
Mol - ST A o]
HAUAATLL . AC 380V, 60Hz (+£20%)
HMO{&@I=2 : DC 15V, £48V, 60V,
525V, 15V (+5%)
ST | MRS : AC 40~150V

SEYARIE]

Wheel Slip Detection Equipment
HMXIZF 1 3000kWE K7|7|2Ext
7|5 AL BIHEEE 2SI
HXHOIER 2 As S5
HRAIZILS- - AB CDBM — 19, 49, 146, 1164Hz
EFEM — 97, 582 1164Hz
H3IAgt : 5000
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HI712x8 MBS

On-board Equipment for Electric Locomotives

7|E} MEE Others

7|2AE JIo{CH I L|E{A]AE! Monitoring System

Driver Control Desk 715 ¢ RI2o| SEHMER ZHAI9 Data 7|2 2 KR T HOJRR], HAIRR]
7|5« T I7HRe] 27 Xof A EEARA| BRAHRIO] Al RX|LHE SiA| AH|H= 200w 0|5t

T8 TN, ARIRIR, Z4E HEAS, 71ENMYY | S KIMER|OIA KALE Data EAS E610 TAEA 2 Z7|DARIC  EAHMA - RS485(F0|1E EA))




7|Z17| &} Control Relay Box

7|S : RI|7[HR 24 717|172k MU A MY
O MK S|ZRIEE
Z7| HiE2| MYEEE 2 RIE

T AT, SZAEHE NFB, 2

o
>
E8
>

oXolstelotoAetes
D600000

124/ H 2 E TSl High & Low Voltage Switchgear HHE{2|=717| Battery Charging Device SIF A= Z4X X{St7 | Dynamo Braking Grid Resistor
= 7] 2 ZE5 Zx(of Zest Do/ MESE 2 AT Ko 7|5 IR 75 Y7t SHXIE 5 718 : 7|7 R} YHASA| YMz= MSE a2 Sofo] AH|
T8 BEVIR MR, ATTEEER| ARIE, ST, HFRI| S K|o{4A] - PWM Control MNA - o MefA|  WZiEA L 2SS 2t
WZHEAL : KIOIHZE  MZIQIBIFOL  AC 380V 60Hz  Kf3t: 0826Q +5% (20C) &2 : 1900KW
TAHEHTLL  DC 70V HAHSHAF : 40A

A
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11 AFINXNE A+FH A AT

aintenance Facility & Test Equipment

b oISt A s

el 121 7
ER LRI

| ol gt
7171 2lal KEZQ!

7Kg Hoad

oT &=

£9
>
L
0
°

2} S| Engineering
200 Rt 2ZM X2 2 L SX|E4 (Operation

2 Sz Lt




AI7| Test Equipment for On-board Equipment

TP X} | Kol A] o] ol Xjek Ul 2} AT A4S 9Iat 2E A

ool
N
il
é

VWVE INVERTER ME2I
= = | R

ZA91FH=7| A|&17| Testequipment for Traction Motor
Jls : AQIFE o] M U =X AIE
(=== @/MRWM‘” QEKX’WD HATIAIR, LA

o=

Ir

-

09

VVVF CIHE] A|E17| Testequipment for WVF Inverter
7S : VWF CIHE s 2 SEF AR T
AlES | HAEEXISHAIY, COUESAE, ESSEAE, 7|S/EXIAZ-AN R .-

s ) 4.

mClAEY| B SRR AEY| m ZylAmE A& B THE It A& B LRI A % S1HEFALT | Ultrasonic Flaw Detection System
=3 =i <~ HES ==-1) S |CHTT- & = — = =

B TCMS AR7| 7 = 7\‘*‘7\ Mi.*ﬂ u imukfmgﬂ LIPS ] M:.*?\ m UHH /\\:.*?\ ZXAL: XS EXEIE 1[50 LEFS 9 oAl =X

B ATC / ATO AJE7| B XIE| AR SV A& B CHHHAZ] A[E] B 0RATZ AEY SR © AX] A2 %@ﬂg Eofl 2202 EAISI xI=0| HerS EfAL

B 37 U=T] Al B oEYUS Al B TGS ARY] B FEERET] AT AP [EYY SR ¢ bE5Ro| AR 24 (Waveform), BSFO| AXFR 2A] (Phased array)

B AHES AR B T7|E7| AR B ZRITET| A7 B =7 017| AR 71717 - EdER), oty 28
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o 7l

REAISHR 7 |F&EX| Automatic Underframe Air Blasting System

517|541 w2 el 2} 7 2] sl gAkdlolE] e o5 2 1l )t
7Pl o8l 2150 Ak S Yash= YU,

AR A ofjojA =0 osf] 7| F A A= 119 BlakS WAISIAL, w7 1/8i7 A1 E o851

AR B wigE] A2 Sof Aefohs T kel g ue

© AA” FE=

@

@ olofE

M& HES

Automatic Underframe

Air Blasting System




X¥MEHEZ ZXIRIZAIFA

= OlxH oF L 0 O
@ :Xol @ (=] :ll A|'<:>
[ 2XIH|A K] ]
o X2 Hof oot 7|5xleS
_ = o |E
o RHTIZIE| 2 Olof7HEN0] Ofpt £7I BIAF x| 2% 5% 2N
S UE S . _
[+S71H =] M7 SR 2% 2 2elApol
_ o Lozo| g0l ofst 7|FchA 27
anna QI g R o 7IEIERIO] X, Y& OIS0l of3t 7|IcHA 2
‘ ¢ H B 60m?/min
- - E '
[ %}z Mox| ZX| ] of| {7l DE] : 55K 4P Sirocco Fan
« JIFmELY X250| HXIF| LX|
. 715879 BH B

£2F 1 700m*/min

280mmAg

Hi7| Fan & Motor Turbo Fan

D 1 B5KW, 4P

="
£2F 1 120m*/min
St DRIZIAFAA 15 A v
* SEEESA OIZAIRAY =7| Fan & Motor B0mmAg Sirocco Fan
o SMISIAL CHMRIZEAI A

2E] : 37KW, 4P

o SYEE(F) SR7IKIMER
o IRCAHEE ARZIZ|X| =V NEVIREIREER 5Ky, 2mf X 2 AP : 7~okg/ort
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OfiAX] MEAIAR

SMART PeakZi2! MZI&iX|
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Al A

01 étand alon HyE)rid Power System

0

S5 sjolue|s WAL A, HA), A, i

=
il

S 41Aw) 5 shdee] Zao] ol Aol m
deHﬂmwaFWW~ﬂﬁwﬁmmwun
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A|AHE S System Configuration
218 slolte| x| Aue ek, ey, ZEhHEFAICS), AR, 20K, oA Tl AR NS, FEEA,
WnfeA 0.2 F5l0] g

Wind Turbine Weather Observation Energy Management System Community

PCS & ESS

Battery Charger

Diesel Generator

Site Plan

Power Conversion System

Battery Bank < = P Communication Line

Load Line

Solar Generator

e Powver Line

2, A%71e Shsti 4% 2] o8 7jsta
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01 Stand-alone Hybrid Power System

A|AE! BLIE{E System Monitoring

[EWG0IN Stand-Alon

cl - »,
WOOJIN Stand-Alone Hybrid Power System =
: e S ot STATUS gl U Et gaby
o 2 £ 2 T 2012990792312 1141468
N sraws WL wrmz 2,2000 W] Ci=t waw 0.0 Wh
o = - - = = 112.0 deg WT2 SEF2ZF 13500 W | 33 wrHEIF 21,084.1 Wh
g = = 51m/s| |WI3 wmw 3023 W [l wEE 103,966.8 Wh
e e A (10713 W/m? |  [PVI e 96632 W | r=j st 125.050.9 Wh
: + 2= 286 C PV2 wHET 99682 W | L= =gt 124,695.4 Wh
) & = 326 % Col- 607.4 W
— E.: ] - 5 22U A
. = )
e |
WTD3
| | IRlESSES
% SSA] pastioamcss sy C——— e
i ! i
P ) LR | : i R| 2240V T
ST i Wik 1z wrok' CF i i S, 2220V
g  —Tr— E:J: - ! 2400 V ER [ 3220w ! : T| 2250V
& - ———— "
o i i i : R[__295A
N ‘ ] 1 | s
Ay | ﬁ ¢ | Wind Turbine | ! i ] ! -
| ! | source Center | | | e T )
””””””””””””””””” BATK1 e —————
.
D
EeEen e R e L s
i
SK1 i i
! i
: Ea mew) | Ly | G = e [ = —
, ‘ o
! e | If 00 A Povr: S
PV1: 10 (kW] il i | | — o il g : -
‘ ;
i
[ S i : 4
SK2 y
= 169 A - — - ) :
2 5 PV2: 10 fenn Il ene)




H7E Eh 242k ELA(0]) Annual Production Analysis

d; 22 2N
U 67N WA BT H7HHY B AL
e o0 74 Z2 1 20kW (74 1 10KW 2CH)
o TZ4 Z23 : 23W (T2 : 10KW 2CH, 3KW 1CH)
. 74 Z3 1 50kw, 3P4W, 380/220V, 60Hz
: a0 Xz 221 936kWh
g 28 Mt 3V (TA1565I2)
o . I ' I i B =47{ 22F : 60KVA, 3P 150/380V, 60Hz
B R S a— X7{ 22F : 60KVA, DC 350V/AC 3P 150V
@2 E4ms] T2 82F: 12kW, MPPT control of WT, with dump load 3CH
DC/DC Converter 74 22k 50kW, DC power supply & battery charging
5i=
24 82F 1 12kW, MPPT control of PV 2CH
74 22k : 30kW, AC 3P 380V/DC 350V of Diesel Generator
=% 24m, 15m =0(2| ST 2 HI0[EIE SLAMOERIZ Sl

AlAElo| 2 Hof, Z&, ZA| 75, AL HlolEfe] 47
712 U XIS A

- ME T EARIY 71T FHR AT 300KWh 7IE - 2857 : UMY DC AV, BN 2 WY 20~E0E, I B 1P| 0~00KH
— AR : RIS DC 24V, 27 AR S 0 ~ 2000W/rf

Ajo] At B33 slo|Hels whd AT 215 4

r
s
i3
o
WE,
oM,
2,
r’ (
o
T
g5
=2
s
S
(0]
off
<
el
°
N
ko
~|
i
N
fuj
ok
>
30
o)
v
au

® DEZo| MEst MHIF ® RSt X|& Thsst HESF @ AMYTHSH ZAMMA 23]
o LHOIEHEEMO| HIsH XSt Mt ° B, S2S SEoH THMA o AXHAHOILR] At 2HMSt
o STIASO|| CHH|EH BHA AJAE — X&7ts8t ZeEofUR| — ANTEE | UX2| HE
o X FFuee| nEA MESE — REC T}, COp X o & == X|ZAIH(ODA, EDCF, ADB)O]| Xi&ist M=
— 8719 MU NE +HHEE o METIZIof| CHH[SH LUTIA|AH] e Carbon Free Island 2O 2 X[ 2bA5]
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02 Energy S_torage System

A|AHE! FTHL System Concept

SRNPAE A, F3H U MAAE WAL ol 2] AGALES AL GulElE Spel S BeT0 A ofulA] REES
37|20 2 o] A9k SPYBIE 5G4 1} U7 5 Energy Storage System] SRS F717 |0 e Q15 ok 1 9542

Ve
HscB Filter DC-DC converter Storage Device
(roco a s ~ e ] N e
T T
T 1

I T < > i H TSR 34 oflHX|7F MEEX|of &E
I—I Control Part 'g H
8 y a U[EPNR)
E 01||—1I|X1’8’87<|7f TS| 3=
K

EEEEEEEp

S o>

()
-
=
=2

8= OB | (300 =0 =) ==

—— I == =t = L




MEHSIER| M2l MO™R| M I/F, LHs ZHE 724
1200mm(W) X 1300mm(D) X 1830mm(H)
TIHHSIMR| M2 e ZAHE 7y
700mm(W) X 1300mm(D) X 1830mm(H)
FIHA|E] oHE X 24 XITEE DL [HECS A
1200mm(W) X 1300mm(D) X 2180mm(H)

s

SEE (MAIN) | et

o

auiA AE BH
Energy Storage System

o 3 b
BHZA HXIAR (HHZAIEE 1SN AZHTA) AMEX} QIE{H|O]A
Picture of substation installation ( Daejeon Line 1, Daedong Substation)

M HSEX| & FHAHIAIE (21H)
Power Convertor and Super Capacitor (Exterior) MMI (Man machine Interface)

© ZYHM ©® AlAH orst © g M 23t
o SlMofAX| ZZof| 2fet ofl4X| Hzt e UFEO| THd TRt QFHst o YHo| SAME Fecls tAEE 2712 g
o TRt Qrgslof Qg RRIEHIE HY o O3] St MAHH| OFYst * OfLIX o] 2fst co2 7tA =
o |3 T HY o S| TSAH HF CHA o GIAHIEE 72k
o J|E AR A EH FA ° YRR| At
o MO BT T FA o HAIS 0= X
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SMART PeakXM3 X Z E X

SMART Peak Electric Power Saving System

A|AHE! FTHL System Concept
Peak 8 AP = 71 970] A3 Aopaitol A& AAet & 7| o] vl w2 dg A tof| AR EE AMSsh= AR 2 A7 85

1 s LY LI5S RIS
2J7L 191 — 2] OO = - S1= A =t =
A7) 3 Aol e-S FAAI7 | 2P Smart A2 AR
AA"R PEE 7|ch=
< 71228 MRS DIFTRE W50 TViEes B

Grid connect Part ) ( Converter Part )( Chopper Part )( Storage Part )

 RIAVZRIR SR 0% M2 T E4E SA0I0[X] AlS
« OJAR| Rt 7o ST ZINES Wislo]
ETAIG Sai3 e x|
- C0p X2 RS
+ Peak T12] X2IRI0| S HATHPY) 7158 5715
HHHE ol
« QUENA| Ak M, CORIY, Z7[AOR TIeh
=]

CONTROL UNIT
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