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3-3 B HYEE (Railroad Museum)

11H23H (=) R4S s p& B BBk vh 00 2511 - DReR B ) 8B AL R AR AT i
BAC AL > NRIH B N B EREB B e 28 > DUE— T X BISE
AR 2 5

w5 H PY T 18994FO H 18 MR A2 5 HER S » 4 YIRER I SL B THYRE S
HER - Pn - BEEERYIER o HAEMERE A 28,082m1 - it N1jgiE - i E2fEiE
[ REfE - FPN2,857m ~ E4M,937m -

BH 10,964 (F 3L an > — TR/ RN A Ry SRR S e 5 ~ PR BB SR S e
SKEAHREY L - RN R Rl (B E o) M EE SR A (F S e 5 ~ St e
FEERSR IS~ EE S oy SR S AR IH H R - WA RS IEEE - BEANSS
i —EERS A 2R > a0 VR E K TXAY S K AR B -
FoNER — (AR - A HIERYZOUOKE - S8R i 5 30aRds IE = -
PUR SRS FIE R ~ 20 SRS - SUa Y aE 3-3-1 fons -

? OFQFJ*IB www.railroadmuseum.co.kr

Y RS
B717
U

B cazopiea

FURATAYBUB AR
B usazsan
ELET

B cmoux

Bl +=nzsn

10 B

[l suzax
HEIREOIHT
FEYUI|EN
s}

[B wast

E &717137)
NS 238
A7 138
S04 HiAUA BY

» - KeRAIL
- e : ) whesed cim 84 * i u =
i i TAIE 5717|244} 238 (8828 R4173) E E 4% E

S| B71714A12 FolA FUSH Hololks T 8717123t

S HSUIHS SR HA4198)
PR {05501 CE MROE MHEC|0] 015D (HERSE
. EPYS| CHERITIX] OIBSIGIE 1Y ChER B 7IRH

HUSM/ QNSNS Ha2t, 4228) &S
OITONA KR! HAMS BRI HH ol
2012} $01M01 BNE 5 M| SNEE 48
y | sausUsA
: 20014471%| SUESHE 214 oG HAE B4 RoR
- Fthol Hofg= F2U8 CIURISHHOEC)

3-3-1 SEHYIEER

18



3-3-4 S — Wz R E AT 3-3-5 B & (i (i 2 4 FE 4

e ——

PREES BT SRIET ] 3-3-7 BB S /4




;é;' Midgje b

€riod (1940 196044
3l & iy y

BRI T
[ 3-3

ARG IR
3-3-11 ESMER
BRI

-10 HfIEIEE

3-3-1

20



3-4 ¥ EaREE B ERHN (Gwanggyo Depot, DX Line Maintenance

Depot)
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Wl Guwanggyo Gwanggyo Jungang(Ajou Univ.) P
{Kyonggi Univ.), . ‘ R
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Yevagine
WorldCup . Kangnam Univ. - Dunjeon
Stadium Dongbael Bopyeona
N Chodang Gojin
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\o/ mmmmmmmmmmm
IR Gimnyangjang
™ Yongin CHy Hall Myongii Univ
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BiE3 b FEIE R

Korea Seoul-Gyeonggi DX LINE

France Paris Line 1, 14
Singapore Singapore North-East Line, Circle Line
Germany Nurnberg Line U2, U3

UAE Dubai Metro(Green, Red)

Spain Barcelona L9, L10, L11

China Hong Kong Diseneyland Resort Line

Brazil Séo Paulo Line 4(Yellow)

TGO E R B RS 7 2 KR T BRI » (53747125,125 m? » JigA
HELGHERY) - BadEE IR - ETREHES S - lNA ARG - 4RtaiE
]~ IFRARG R URMEER - FHE220RHE - BEVFERW - Hig/Hiads - EH
R ~ HUERGR ~ SNBUR RS SOEARR S > EL oA SRR R958 A KL -

AR LR B RS R ERE - HigiedlE - HEeillE - 5E
Ao~ FANEERE - iR - Rl - BRI - MR - BT
il ~ E TR~ feolliles ~ EEAME R RS o A ECE A8 3-4-2Fr -

Car storage track Outdoor wash rack

Automatic inspection

Parking tower (B building)

Management building

Inspection Body-wash rac

office Cleaners
Motor cargo

Main factory

Parking tower
(A building)

Wheel Grinding Cargo
Auxiliary supply division
Waste water disposal facility
Material storage

SR
Gwanggyo st Recycling facility

(Gyeonaggi University)

(FORERIR - DX LINEE# http://www.shinbundang.co.kr/eng_2/index.jsp)

[@]3-4-2 SEEHEE RS il B R E
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Electricity / break
supply parts (Panto, ighining amesters etc)
brakes (BOU. ECU et

Jumper connedor
broadcst equipment
leveling valve.

Maintenance

Body/rotator Electronic_
entrancefexit doors engine /Commissioning
s

Awpdliary powerunit
EMU function tesis

[BI3-4-3 e s Kt B e (LT
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15002 EEHFHET T > ARfE(ESEI F A0E[3-4-4FT/ - HfdE(Z (RS LSt ¥R E £J7
KN ER M TR A (F S - A3 (E H B TR EAZ 2 $1450,000 BIF AT - B 5 H A
JEREAL  BUER R AR E S URF S F 0 - MIEIEER R 01E3-4-5577% -
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Taiwan RRB
Crane Locomotive

Service Weight

Traction Load

Max. Speed

Wheel Arrangement

Max. Crane capacity 8,950Kg
Min. Curve Radius

Wheel Gauge 1,067mm
Wheel diameter ® 860mm

Diesel Engine 440HP/2,000rpm
Generator—— 7.0KVA, 220V/110V, 60Hz
Car size — 11.9m(L)x2.7m(W)x3.3m(H)

Taiwan RRB
Overhead Catenary
Maintenance Car

Service Weight Approx. 50 ton
Constant creep speed——-0 ~ 7Km/h
Traction Load

Max. Speed

Wheel Arrangement

Min. Curve Radius

Wheel Gauge 1,067mm
Wheel diameter ® 860mm
Diesel Engine 440HP/2,000rpm
Car size —18.9m(L)x2.7m(W) x 4.0m(H)

[E3-5-1-2 B R R B AR AR B BRI T R HL D RERiAS

Taiwan TRA
Shunting Locomotive

Service Weight Approx. 25 ton
Traction Load 500ton
Max. Speed

Wheel Arrangement

Min. Curve Radius

Wheel Gauge 1,067mm
Wheel diameter ® 860mm
Diesel Engine 275HP/2,200rpm
Transmission TDCN-11-1056
Car size — 9.06m(L)x2.8m(W)x3.34m(H)

30 ton Overhead Catenary
Maintenance motor car

——" T r—

Service Weight

Traction Load

Max. Speed

Wheel Arrangement

Min. Curve Radius

Wheel Gauge 1,435mm
Wheel diameter ® 860mm
Diesel Engine 440HP/2,000rpm
Transmission TDCN-22-1806
Car size ———10m(L)x2.8m(W) x 4.3m(H)

[E(3-5-1-3 AT f BE B AR E B ) BRI R L D RERAS
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Myung SAGONG
Korea Railroad Research Institute

A

R&D History of KRR

Overview on KRR

e
L @
—® C[hallenges on HST and Urban Transit
[




Creative Ral Innovaior, KRR

Timeline of KRR

—CHTIED Established as research institute of Korea National Railway
Certified as an authorized testing agency (KOLAS)
M) 2004. 12 ] HSR-350 reached records 352.4km/h on test run
—CPTED KTX-Sancheon(KTX-II) started revenue service

M > 2011. 3 ] K-AGT started revenue service in Busan

HSR (HEMU 430-X) renewed top speed (421.4 km/h)
5> 2014. 12 ] Twa UIC 2014 Innovation Awards out of six categories

— T Korea HST awarded as one of 70" top technologies in Korea

4

Creative Rail innovator, KRR

Challenges and Achievements of KRRI

>> 1386, A first step of KRRI moved forwards

E BAMEI/AEOTH A 8
"2t 1996 3 20 Yot

Establishment of KRRI (139B) Standard type EMU (1998)




Creative Fail nnovator, KRR

Challenges and Achievements of KRRI

> 2000°s pursuit of advanced rail technology

HSR-350X 35Z.4km/h (2004) K-iilirig Train
(2007)

K-AGT operated in Busan #h Bimodal Tra-lm
(2005) (2009)

Challenges and Achievements of KRRI

2> 2010's creative innovation leads Korea 4™ advanced country of rail technology

; s : S . S . e
HEMU-430X 421.4km/ High Capacity BOkHz Wireless Power Transfer
Technology (Z014)

Wireless Tram LTE-R Train Contral System -.
(2012) (2015)




Benefits of Railway R&D

. Input .
1.07Billion LISD

RED Stock Model

S —

Standapdized EM

'

Tilting Train

Oreatie Fel imovatr, KRR

’ Economic :nntr'ihutinn..
12.4 Billion USD

(BDP deflator 20104 = 100)

Bi-modal Tram

What KRRI has developed so far ...

Subsystems
- signal & communication
Electrification

Creative Ral rrovator, KRR

Subsystems
Operation & Maintenanc
Test & Certiﬁcatiamy '
Infrastructure




Cresiive Ral Innovaior,

Orative Ral rnovatee, KRR

Mission & Roles

. Develop the Korean Railway Industry

through R&D on Railway Technology,
‘ Operation, Policy, and Applications

m

|
‘ © R&D on Core Technology, Policy, Safety & Logistics

| ® Development & Application of HSR, LRT, TTX

| 1\ K I /  ©Rail Network Expansion & Continental Connections

‘ v @ System Standardization, Assessment & Certification

=

10




Oreatie Fel inovator, KRR

8= Al-based autonomous train control system
= |ntelligent door—to—door mobility system

Industry

Support

Railway,
Logistics &
Public
Transportation

Railway safety management technologies =&

based on interational standards
Smart diagnosis failure assessment «
system of vehicles infrastructure
in railyway system
11
Oreaive Ral innovator, KRR

Organization

Green Transport Railroad Safety
and Logistics Institute and Certification Center
= Policy-Technology Convergence * Railroad Safety Research
Research _ * Railroad Technical Standard
* Transport Environments Research s s | ¢ Railroad Type Approval
* Transport Systems Research Center = Railroad Customer Support
* Logistics System Research « R&D Strategy

* Global Marketing
* SMEs Cooperation
* Tech. Info. Analysis

New Transportation High-speed Railroad Metro. Transportation ‘
Research Center Research Center } Research Center

* Future Transportation Systems * Advanced High-speed Railroad * Metropolitan Transit System
« Advanced Materials Research System Research Research
= Fatigue and Fracture Research * High-speed Train Systems = Signals and Communications
= |CT Convergence Research Research Research
= Trans-Continental Railroad * Advanced infrastructure * Urban Transportation Practical
Research Research Research
* Maglev Train Research * Smart Station Research

* Railroad Traction Systems * Wireless Power Transfer Systems
K / wsearch J Qsearch j

11




Oreatie Fel inovator, KRR

Workforce & Budget

Workforce Budget
G > Total :523 57 >> 142 mil. USS for 2016
a »> Researchers : 412 i TS
funds

ﬂ"iiii

Mechanics Electric/ Civil Transportation Environment others
Electronic

As i i
(Permanent: 308, Research: 265(Ph.0. 232, 88%),
Technician: 8, Administrative:34 Non-permanent & students : Z15) 12

Creatie Ral imovator, KRR

Major R&D Facilities

a [lver 300 testing facilities including 20 real-scale test equipments for experiments and tests of railway systems

and components ($100million)

|
Traction motor tester

Bogie dynamic Brake performance Propulsion equipment
performance tester

simulator tester

Multi axial test system Integrated test system High speed wheel/rail 6-DOF seismic table
for track components for infrastructure contact simulator 1%




Nationwide Test Tracks for Special Purposes

Creative Rel Innovator, KRR

magnetic
|evitation train

1 Billion (2012~) ¥

Wireless Tram
test site in Osong

ﬁ

0.7 Billion
(2010~)

Daebool

- ':"rf? W
Light Rail test track
in Gyeongsan

6.5 Billion
(2011~)

112 Billion (2004

|4 Billipn
(2009~)

Development of Test Track

& Real-scale test facilities(85,000m?) & Complex test track (12.9km) in Usong

Birr_\odal Trams
test track In  Milyang
= r
# Vehicle costs excluded : S 14
Creative Rel innovator, KRR

\
N
@ . & V-
j = \
e, ® _ BE0s 0Ben
B sy SR [
ez | = 2 (

el . l..._-m
N 0 R
& 1 ATtz

e 3ta)

= f Bndge [Superstrueiure)
Earrwvork (Roaobed Structune)

= T —Track {High-Speed Turnaul]

= B Track (Concrets Track)
Rall iCatenary, Tenslaning Device)

LI Hgnal |Precision Stop)

» ] substaion (54C transforment

" 3 Rail (Section Insulstar)

" 4 Track [Cancrsts Track]

" 5_Rail |Catenary, Tenzioning Davice

= 9 Tupnel {Aemdynamic Drag Reduction)
= 0= Naise (Sourid Prof Wall)

Earihwork tReadbed Struchire)

= |- substation (D tranaformear)

19




Oreatie Fel imovatr, KRR

Comprehensive Rail Safety Research Center

& Rail Safety Research Center for real scale and multi-purpose test center
(area 43,025m?)

Multi-scan EMC Inspection Lab

16

Creative Ral rrovator, KRR

KRRI as an Educational Institute

& KRRI, one of the campus of UST (University of Science & Technology), presents the master and PhD
degrees

- 4 departments in the campus B ST .

UST 8 an unnersity of oeanced insifules. istering nigh cuslity 0
s

» Railway System Engineering
* Transportation and Logistics System & ITS Engineering

» Robotics and Virtual Engineering

» Energy and Environmental Engineering
Currently 20 students enrolled in the campus
* 4 from foreign students (Philippines, Bangladesh, China) as now
* Thailand(2), Vietnam(7), Pakistan(1) and Mongolia(1) will be in 2017

a International Educational Activity
- Planning of Professional Master Degree Program with AIT
- Dperation of Rail Academy in Mongolia and Paraguay

- LRT Education Program with UITP for Asian countries (March, 201B)




Innovator

KTX
- 8 years
o200z
&- B2B T.T.
HSR -350)( KTX-Sancheon

11 years

i 1996 - 2007
x Natlonal R&D

HEMU-430x

& Korean HSR research pursuits technical independence and optimizes investments for the construction, operation and

maintenance, as well as raises the competence of the national industry

Y: ;*”’

» 8 years
| 2007 — 2016

National R&D

Super high
speed maglev
Iewtatlon tratn

oos2-20158

~250 km/h, 300 kmih-|

=i

Orative Ral rnovatee, KRR

HEMU System for

Subsonic
Capsule Train
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Development of HST (It generation): HSR-320X

a Push-pull type High Speed Train : HSR-350X

e [oncept : Compatibility with KTX system, with upgraded core technologies

e Push-pull type high speed train with maximum speed of 350km/h
e Aerodynamic Design of Nose Shape
o [ar Body Structure with Al-extruded Material for Passenger Car
e AC Induction Motor controlled by IGCT Inverter/Converter unit
e Advanced IT for Self-Diagnosis systems and passenger convenience

e Total Il years for development and stabilization

~ | 6 years q Z
. ' ‘96_12 ;02.10 '07.10 F : . A .
| ﬁ 352.4km/h, 310000 km Ll
(‘04.12)
System

Development ’[ e
B Stabilization

Creatie Ral inovatee, KRR

Development of HST(2" generation): HEMU-430X

a EMU Type High Speed Train : HEMU-430X
» EMU(electric multiple unit) type high speed train with max. speed of 430km/h
* Core technologies
« Highly effective Transformer, Converter, Inverter
+ High capacity & Light weight Induction Motor
« ATC/ATS/ATP Signaling system
* Non-articulated high-speed bogie
* Total 8 years for development & stabilization
» Signed with KORAIL for EMU-Z50 (B cars | set) ('I6.6)

E

e U 107.07 '12.09 !15.12
- a21.4km/h, 131 000 km
(“13.03)
System

Stabilization

' ‘ Development ’[
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R&D History on Urban Transit Systems

Phase 1

Import Metro System Q&M R&D;
Line#1 Line #2 J Line #2,3,4

Extension

Line #5 l

Line #6

Oreatie Fel imovatr, KRR

Line #7

Line #8 J

Seoul Metro (EMU) 5,6,7,8 7|
Localized EMU
@& Standardization of urban transit system phase 1{35~02) : RS standardization, EMI] development

Standardization of urban transit system phase 2(02~06) : securing core technologies (signal, electric , track)
Standardization of urban transit system phase 3(07~12) : intelligent monitoring system (infra)

Korean Standard EMU
Commercial, 2003

o

Korean Advanced EMU
with High - Tech, 2011

22

Brief R&D History on Urban Transit Systems

I 19962000

B

[ 15902000 [ oosoie 2
(PP ) K-AGT system B Wireless Tram
o Driverless rubber Battery powered
' ‘ tired light rail ,
- - transit system b=

I 2006~2014

= ' Bi-modal Tram
L merges the
advantages of a
bus and tram
Il 2009~2016

| PRT system
demand-responsive,

F e driverless, non-stop,
door-to-door service

a Direction of urban transit : personalized and on demand

4 Industrial <4

Revolution

Creatie Rel rrnovater, KRR

23




Oreatie Fel imovatr, KRR

Features of K-AGT System

& Jevelopment of the Driverless Rubber -Tired Light Rail Transit System
- This K-AGT had been operated and verified successfully on the test track of

2.4km during year of 1339~2008
- Reliability tests are being performed for improving RAMS and performance of the

developed system
- Busan Subway has selected the developed vehicle system for Line 4

- First commercial operation in March 2011,

<Busan Line no.4>

<Gyeongsan test line>

Features of Wireless Tram (Battery Powered)

& Wireless tram powered by battery
- Battery powered tram system with large-capacity/high-efficiency
Li-Polymer battery (196 kWh)
- Wireless operation over 35 km/charge
- Energy management system for a hybrid operation (charging

during wired operation)

- Low floor (rail to floor 350mm)
- Embedded rail track and road-railway combined signaling system

QOperation in test line Battery system Embedded rail track 2
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Features of PRT (mini-Tram)

& Personal Rapid Transit(PRT) system provides demand-responsive, driverless, non-stop and door-to-door services.
To make it more applicable, the new concept of PRT system is being developed to be capable of moving in both
horizontal and vertical directions.

All-Wheel autonomous driving vehicle
Navigation control by magnetic guidance system with accuracy within/0cm
Control methodology for minimum headway of 10 sec.
Vertical transfer of a vehicle inside/between buildings
Contactless rapid charging within 4 mins.

- Inductive power transfer (IPT)

- Li-ion capacitor (LIC) with high-power and high-energy densities.

ARPONT

A
START

High-Strength Light-Weight Optimal Routing of Autc | diate On-d d Transport Horizontal and Vertical Moving
Body by CFRP Vehicles without Time Delays Capability for Higher Accessibility

26

Creatie Ral inovatee, KRR

Bimodal Tram

& Characterized by combining the merits of bus and railway systems

- Automated operation by guidance control based on magnetic markers
embedded in a paved roadway
- Integrated operation with GPS and real time monitoring system

low floor (34cm  from ground), low cost (0% cost of  conventional
subway), Low noise




Cresiive Ral Innovaior,

Orative Ral rnovatee, KRR

Rail Fastening System

Track & Civil

& KR rail fastening system
- System has developed and validated through the field tests in Honam High-speed line, and is now under
the installation of Wonju-Gangneung Line.
- Main advantages:
* Excellent electrical insulation performance

EQ

* Equal to or higher than that of the performance wee

] o ASANE
compared to conventional products 5 emms
{ HEATE
« High stability and durability s ocewe
i3 usmoE P
oSy mE
waE

JJJJ
T Torey

Functional test Field test in Honam high-speed line Commercialization in Wonju-Gangeung line 2@
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Electric &

LTE-R Communication Network o LR

@ An LTE-based unified wireless communication system for providing all kinds of railway communication

Services
- Enhanced performance and lower cost (vs. GSM-R)

,\Lgnhed through field tests in Honam-line and Daebul-line

lﬁ”’

— — =
f
g Control Center Sarver
= WAt st
m L LS [
1}
o | s
el Ling
" Epluhing HUE
= Op h '-
! ETHERNET ETHERTIET
mmn&lﬁernbwlmcn
m WALT [ELD PR IRRL AL PRI ORRD RRO P l
gt Rl el Bl | U om i onlf o ]
D TR T ——
g |- : Network Architecture
. | [
B Enevgency
Imeream f
= FRnpUrCEnent
=ToMS
e | G
- baincomrol _| 1Tain 2 Svstems | :
| Test Vehicle | Mobnle Terrnmals 3@
Creatie Rel rrovater, KRR
I]EVE'U[III‘IEIIt of KRTCS Electric &
‘:l]!‘Hi‘.li:ﬂl(;’ll’lﬁﬂ

(Korean Radio-based Train Control System)

& KRTCS uses LTE-R between trains and wayside, implements ATS, ATP, ATD and supports the unattended

train operation.
- Performance verification through field tests with 2 test trains

- Safety Integrity Level 4 certification by an [SA

- Interoperation between a onboard processor and wayside processor
- Korean Railway Standards established

- Projects linked Shin-lim LRT, Dong-buk LRT, Maynila line 3

FHBHT| @ WA A AH(KATCS) AMALH FHE | e
Jﬂ.ﬁﬂl}_‘_’ﬁi’iéﬂ.ﬂﬁwi g em ARTES o i e o s
g |
e
|
|
| =}
| -
|-_ . LIl
- ” - -
KRTCS wayside system configuration KRTCS onboard system configuration
31
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Wireless Power Transmission Technology Blectsic &

Communication

& High power wireless transmission technology was developed in Z012.
- Magnetic resonant freq. of B0kHz is applied to increase transfer capacity.

a Successful performance test on wireless tram in 2013, on HST in 2014

- More than 80% of efficiency has been achieved

Creatie Rel rrovater, KRR

Data Driven Urban Transit Operation “TRIPS” e

X TRIPS: Travel Record based Integrated Public transport operation

tem ,
a Developed to diagnose and analyze urban transit service accurately and fast using “Smart carﬂﬁgﬁata

- Smart card data provides record of each passenger's travel records such as riding and getting off (station, time and date,
lines), transfer, fare etc.

& fFeatures - Diagnoses PT performance with diverse indices

- Contirm the effect of operation adjustment beforehand

L2 TRIPS is implemented in Seoul.

erson
“ n| ot

——— Direct

2742 walm Effect

012 Fooder S84 10412 A%E4  A0EN |

= 2016 Fesder 18475 14746 AT A19% |
AnalvaRmee q"‘.. [ }
ANIYSIS : r" o 2222 Feodw 7,145 7492 AM7  AdDE
o TSN 3 ) L \ ! 259 Pesder 1,991 1,959 vz wiew |
e ar s - L 4 1
—-= Route Curvature '

240 Trunk a2 13895  AlLEEI  AlEw E

63 Trunk 14,832 14,580 w5z 1.7 E

- Path Overiapping

302 Trunik, 13,896 14622 AT ASI% |

e T I - e e R L e T s e R

Exampae: Tha efiect of a bun line (2013) adzmtmaent by TRIPS (Seoul, Koma)

r

<Diverseindices for T evaluation> <g.In-Vehicle Congestion> <Iran-set Analysis> 33
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High Speed Track Measurement System

Maintenance

a Modules of track inspection, catenary measurement, signal measurement,
and integrated S/ W in (high) speed train

: ! ~ F
> L s - e 4
, - N =
SETIE R e
I'. I 1
Catenary Measurement Modules Signal Measurement Modules

Vehicle Remodeling ~ Integrated Position Detection

and Test Drive Operation S/W e L
‘l e .
A ?g! ’ Aquisition . —

/Storing/

@ go- Evaluation
B T A
| )

/

Track Inspection Modules

Creatie Rel rrovater, KRR

Pantograph/Catenary(0OCL) Interface Monitoring

& [nline Monitoring System for Pantograph & OCL
- Developed all equipment for testing the quality requirement EN/IEC

Maintenance

a lists of online measurement equipment for pantograph & OCL

- Contact force

- Uplift, strain, current and etc. of OCL

- Dynamic stagger & height of contact wire

- Simulation software for dynamic behavior b/w pantograph and OCL

- Percentage of arcing = Arcing measurement system developed by
& Hyundai-Rotem purchased the system for Delhi Metro RSI0 Rolling

Stocks. It will be used in Delhi Metro OCL maintenance

Dynamic Displacement Measuremant Sysiem

P

-

AT

Contact force and arcing ' Dynamic stagger & height Dynamic behavior of
measurement system on KTX using video image catenary system 35




transportatlon system
promises a better world !
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Business Status of Kwanggyo Depot for New Bundang Line

2016. 11
November, 2016

] HIREMAFADIA;
- NEOTRANS €O, LTD

5 DXwLine

| A=

nce for EMU

| AE S A2 g

Constructon of extension line & commissioning statsu

Y| @ Ei AT A DAp

NEQTRANS CO. LD




ﬂu %Ejﬂ}%&j”m Status on Kwanggyo Depot =< DXLINE
1-1. Al 782 2 89 size of depot and operation

& H%JIIIMQ Facilities of depot
© A|MFR : BX| 125,125 m' (37,850) Size: Land 125,125 square meters (37,850 Ping)

« HE:F3F / E=1 2| 1471 F Building: Main shop / inspection shop & other 14 buildings

s SX/A+8 : 120%(2071 HE) /X 3 1502574 HY) d7ts
Capacity of storage/Inspection: storage for 120cars(20units) & inpection for 150cars
Z%H72| S Management Bld Z4=11/FZE In ectio shop  2E{7} 11 Motarshop

[2,500%/530%] [4,700%] [2607] [826%]
1.500Ping/530Ping 4,700PIng 260Ping 826Ping
2 g Operation

O 141219 N37lA SENEISH UL CleRE, ISR ARE RA)

depolopera on+les1 run+heavy ma tenance]
© '15. 1. 6: I ZT ABM A2H == wasxy 255 32 U g2)

- rled uommlssnomn iur New un ang Extension Line (EMU |n§Eecl|on at depot and storage

2 3.20 : 2R N X

T (3 @ M835(7} 55 FER 153, 10)

Received de.opi fac;lllles (Got apprnval for the use _Ministry of Transportation '15.3.10)

o 3.26: {._l_E_l:l- M {-_]%Xl. :glul EI-_J'*-_ (B7HHA 22 Exf) gtat:d r&eagr:g::]ntenacefor EMU {completed
X Z7EH| : '15.12.10% 0 QEHA 72 SHAIRTA

Light maintenance: start fro '15.12.10 {during 2nd phase commissioning)

1/6 HQEAAF Lo

NED TRANS COLLTD

ﬂn %@m}%jnm Status on Kwanggyo Depot DXLUNE
1'2. JIII Ea Whole view of depot

Classification Track status
Storage track (1-14) Outdoor cleaning shop (3Tracks)
[ L= =3 o —
o XM Ao x| M 1474 14Tracks Autc inspectio shop ""'xlﬂn 145] 291 35)
LLE {354 ar [ =
BT 4 g ikl (B}:I}:}*:[aﬂgln
HApH arking tower
Inspecllon frack d/aTyH 27} 2Tracks v cony
Cleaning f s de/mEerd 34 v rania s F Al " ar-body cleaning shop

R 1,010m 178 1Track Management building il A %I

Commissioning track b= ESn | j ; e - HARMNIS
Inspection shop 1 . ; NEY SH It Ihworker waiting room
. §e - Motor car shop

Al24(1,010m]

Z=ZEF Mainshop Commissioning track (1,010m)

, N HAT)
Parking tower(A) RTINS S — Machining shop
= [] 2 [n ] %

. - i i HXIgE IEAL
[9481) <& Auxiliary power supply shop

HE=HEIE waste water disposal plant
XHH%L Storage house

£ b : ~ n'axialg RECYC“I‘IQ treatment p|3l'lt

Kwanggto station

2/6 Y@ EMAZABIAL
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2. X 83U A= NZ0] ME =T d= &= DXune

Starategy of first heavy maintenace for the EMUs

>14.8.25¢9 =7HH| FH| A '15.3.26Y ZPH| H MY eyuzy)
Started preparation for heavy malntenanl:e from '14.8.25 first started heavy malntenance from '15.3.26 (pr

> S| HEZAY RISK sl& 2 9i5to] 30 S FTUHE +

Estabilished 3 risk management pollcy for the first heavy maintenance

SHH| 22 BE0 Q =zma M=) ) Zxyma) NoE )
anda rd‘i‘:éﬁ‘”“r‘n’”'fﬁ’“’é'{?ﬁ"malﬁﬁanue 7

Qulity maangement expert | Real name sysfém “
€ STH| AHEFEM Work standardisheet ¢ ZH| 1S 303 0| A ¢ BE OIS AR
mployee over 30years experianace Inspecilon by each step by pmcess & put sticker

HE HIE ESJII%”% 1603) 2L HE - 2Z2H 253 B

First enactment {Gprocesses 160items
| B Qﬂi# E'Eﬂ' Standard of work process. - §§H| ﬂi ngﬂl q‘!‘ | @ HYH ﬁ“liﬂ “
I o ”!ﬂ-ggxl ol _n_:q._g.ﬁ . Inspection responsibility, improve mainteance quality
| = AR FWIE ofpl = - O

Prepare subjective quality target

LALT, AS7] & HQHY : 1,0297] (H4mY| 1305, AX7| 1133, X|1 1185, S427 668%)

=To

IStatus on ispection facilities, test equipment, etc.: 1.029items (Inspection 130kinds, test 113kinds, Jig 118kinds, spectial tools 668kinds)

"*%i} %"‘:’,’Hi EQ-"“EI uEli* {i48tep, 13874 2%4)

Quali t process for EMU (4steps, Processes

QUIRFZ AL " HY T/ 2HA2H
P S AR E R A 2 XA /R 71 /H S dU/H S, FIESAE
hop-in inspection- \Work by process op-out inspection Depot/main line opeara ViU trave
Function check/bogie remove/car-body lifting  Bigie/car-body/T/M/Brake Car coupling/function test Reversnng-‘Brakefaweleratlon tests Am‘ﬁenf’f ";'SP“""”
ine tes

NEQTRANS Cﬂ.,IID

8. Sk 38l dEEZ = pxune

Process of heavy maintenance for EMUs

£ SHH| NB2H - WX AAHL J|E@=a8s 29)
- Ground of heavy maintence: Standard of EMU inspection management (Approved by MIHISII}" of Transportation)
7] & : ¥ A2| 602tkm Criteria: Running distacne 0.6million km

© CH 4F: 12700 (723F) _ | XEHY 2010.4.132Y  Object: 12units(72cars)_First delivery 2010.4.13

Bcar unit 4car unit
© 7| 7 : 2015. 3. 26 ~ 11. 23(87}E) period: 2015.3.26-11.23 (8months) 3;“ m.g 47 =M
3.26~426 427~520 521~611 6.12~6.27 629~717 718~84 8.5~821 822~98
@8gY)  (8%)  (16%)  (4Y)  a7¥)  (15%)  (4%) s | 99~ 11.23WIE5Y)

|
© SZd| 913 : 61 (=1d16, EZA45) Manpower for heavy maintenance: 61persons(direct 16, partner 45)

© F9 2% Main process

Serive perio

s Q1 /At
Inﬁ'oJJ

usefunload

4/6 HoEHAT oI
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@1, @m} ﬁﬂ % Light maintenance plan for EMUs a DXLINE

g ZEH| AIJI & 212 HI= Time & manpower plan for light maintenance

© (A1l§x|7|) ‘15.12.10 (3 Korail £& 7|x$ ElZ4 A|8S)
me to do:: '15.12.10 (Currently done by Koran'B'undang
o (Feolsd) : 358 (X 15, QI'?- 20) X ﬂﬂ’gxl (EEEx, TCMsH 7|8 e7pEx) | 22|

(Input ITIaI'IEO\NEI' 35perscns irect 15, partner (1 Dlrect rnanagernent for key components (PI’OfLI|SIOFI system, TCMS, Bkinds)

© (klfz!* S mby EISIPY © (AbYEH: 1202 (20711 A
(Plaoe Kwangg (o] Depot
=9 a SR MHi’ (H2AH| 130F) Quantity: 120cars (20units)

Major inspection equipment (inspection equipment 130k|nds

@ Ik%%ﬁ%!k%’éﬂl SEA , AE Y HI-EIF 2to|d, XIS E A JE) HE

Automatic dall{ |nspe|::1|un eqmpment checklnngantagraph wheel proﬁle brake pad lining, wheel damage

@ E&T Hlo| = : EX}7F 2| 8lO] CHA} w2

Dropping table: Replane bogie without disconnecting cars
@ ™AL - X E A AY(XHE =20 = 2) wheel lathe: machining wheel (recover wheel profile)

X4 712 QU0 O 2 HESE 4 3 YH|EF FI|

Raising work effectiveness by new technology and enhence maintenance guality

: e " - - & f P, . .t’
& SR @ EEZ HOIE & AT
Automatic daily inspection equipment Dropping table Whele lathe

Yl EMAZL
5/6 E N“E‘IOTH.RNSCD.IJ—'E; !'L'-




