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4. QISHEUHE L AQOIA
[ QS HE
(Er9) ¢ @)
KIS 2R 1% & 2Rt 3XEE ARE S &
e 35 45 35 20 135
2HI = 22 25 25 15 87
E 12 17 15 12 56
e 12 20 50 65 147
g 81 107 125 112 425
[0 A0 & &HE
[E2]
(9l : oigl
KIS 2R 1% & P EL= 3RS ARE S =P
e 75.50 99.75 68.70 55.5 | 299.45
ol 2t 24.45 45.20 31.15 27.75 | 128.55
g 99.95 144.95 99.85 83.25 | 428
[MIS2RIE]
(9l : o
1% & Xt & 3xtE & ARE S )
HIS2 2R =P
He | g | ®e | o | Z® | o | ZHE | o
M= | 27.00| 20.00| 46.00| 89.00 | 29.00 | 27.00| 17.00| 24.00 | 229.00
-1 15.00 | 17.00| 82.00| 85.00 | 20.00| 25.00| 10.00| 23.00 177.00
-2 8.00| 300| 1000 400| 500| 200] 200] 1.00] 35.00
1-3 4.00 - 400 - 400 - 500 - 17.00
e 950 | 320| 1475| 495| 870| 290| 750 250] 54.00
21 450 1.50| 9.75| 325| 420| 1.40| 450| 150 30.60
2-2 200 070 200 070 150] 050| 150 050 9.40
2-3 300 1.00| 300| 1.00] 300| 1.00] 150 050 14.00
L 700 125| 10.0| 125| 10.00] 1.25| 6.00] 1.25] 38.00
3-1 3.00 - 5.00 - 5.00 - 2.00 - 15.00
3-2 300| 125| 400| 125| 400| 1.25| 200 1.25| 18.00
3-3 1.00 - 100 - 1.00 - 2.00 -] 500
4H= | 32.00 -1 29.00 21.00 -] 25.00 ~ [ 107.00
41 30.00 - | 25.00 15.00 - 15.00 - | 85.00
4-2 2.00 - 400 6.00 ~| 10.00 - 22.00
8 2 | 7550 | 24.45| 99.75| 4520 | 68.70| 31.15| 555 | 27.75 | 428.00
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[ Summary ]

1. Definition and Needs
[1 Definiftion of Smart Train Coupling & Decoupling

@ ICT railway convergence technology which can vary train formation
by decoupling and coupling trains automatically in accordance with
the acceptance of users E

(In this planning research, it is on the premise that the coupling and decoupling are
conducted at the specific station where the following train enters there at the speed of ;
below 10km/h after a preceding train is stopped there) E

n H}gh d@n»s;ty saeﬁi&n:

[l Needs

e User's aspect-Avoidance of using railways
Pemand of u: ' i

railwerys)

Using the railway )
nearby ] » Increase in passenger's travel time according to
e low accessibility, waiting time and interval
rapidly,

between irolns (Iow densniy se

frequently & conveniently

Train operahon wnth flxed mferv«a nrelated
to the demand __. :
: Railway as a public: transpoert, o

Profit-making through
efficient operation of
infrastructure(track, vehicle)

Demcnd of gove Reallty of governmv_g_,

Activation of public transport and |
development of equal territory
space through reinforcement of

publlcness of rqllwqys

Decline in sharing of public frcmspor to the
» avoidance of using railways by user
Preservation of lines in deficit according to
inefficient operation of operator
Decrecsed mvestment in rdllways

0 Enhancemeni of user's convenience, operational efficiency, publicness of railway due to fhe
operation with variable formation centered on users

® Proposal of new railway operation method with smart train coupling/decoupling system
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2. Domestic/International trend and Analysis

éncourcgemen'f"r_.':'fviow*ccrbon green growth policy, equal development policy

through expansion of universal national welfare
Expansionin publicness of railways that is environment-friendly means of
transportation and e qual development of nation through it are required
Necessary to enhance convenience of railway users and to enhance operational
efficiency
Demand for e xpansion of using railways through utilizing e xisting infrastruc tures rather
thaninvesting innew railway lines
Encouragement of ICT convergence technology at the government-wide level

Analysisfonfeconemicsirene

S Ec onomlc fe qs|b| ||ty "1 rough . sch

ring efficiency of railway operation, core
technology of railway/original technology of core parts

Necessary to reduce operating & maintenance costs through efficiency of

train operation

Urgent to develop original technologies which can secure international

competitiveness and lead overseas markets through securing core

technology for railway control & core original technology

Progress of study on relevant fields to enhance operational efficiency of

railways globally

Securemenifodneational Development eff Peris Securement ef technics]
[Compelitivenesshhroughl wihesellelvelNer sldllis pessisle te leeel
selchingloniginell clependencs on CVErseEs im@giketstinihomefane|
technelegfies for relweys isghigh¥ancitheirn clorecie)
localiZaticn)

b Helchmee |epmemni;

Core technology for train control, core parts technology for vehicle
_interface, operational technology, validation technology

Time required according to human intervention in coupling/decoupling of

domestic trains, decrease in efficiency of operating cost due to human errors,

100% dependent on overseas currently because original technologies for

coupling/decoupling of domestic trains were not secured.

Smart train technology through convergence of technical skills and railway

technology of Korea whichis the powerful nation of ICT,

Core parts forinterface with domestic vehicles are dependent on overseas.

Multidisciplinary study is required to secure original technologies on core

1e%hnglogydand part technelogy on the basis of current technology in home

and abroad,
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2. Organization of R&D project and Research Strategies

[ 1 Vision and Research goals

VISION Smart train coupling/decoupling system centered on users

on the basis of ICT convergence technology

‘ Expansion of railway publicness through train operation
| centered on users

O Securement of original technology on contral and part for
automated technology of coupling/decoupling of train

R&D O Enhancement in safety of train operation through ICT railway
GOAL convergence technology

O Enhancement in technology for operation to enhance
convenience of users and operational efficiency

—

- Train coupling /decoupli stomation plan to
enhance pperational efficiency of train

* Reduction inhuman error through automation of
train coupling /decoupling

+ Technical development to secure safety of railway
utilizing ICT technology '

= Technical development to localize a coupling
system between vehicles

» Door technology to enhance o ience of
passengers

» Technical development to improve existing
motorcars

<Om=>x-un

- Development of scheduling technology for train

based on the demand of users

Technical development to operate trains based on

the demand of users

= Expansion of benefits from railways through
technical devel to imize utilization of

infrastructure

[ 1 Research goals of Sun-—tracks

ANt e 3 Development of core control technology for
= s;s.ignme“ smart coupling/decoupling of train

- Technical development to control safe automated driving
- Technical development of multiple unit control network
- Safety evaluation and certification

G R Teghmcal_develoament of core parts for
No.2 smart train coupling/decoupling

- Localized development of automatic coupler and energy absorber

- Development of FFD and gangway for movement of passengers
between train sets

- Technical development to improve motorcars for smart train
coupling/decoupling

Detailed assignment
No.3

- Development of operation optimization for smart train
coupling/decoupling system

- Development of intelligent control technology for smart train
coupling/decoupling system

- Enactment to operate a smart train coupling/decoupling system

Development of core operation technology

for smart train coupling/decoupling

- Technical development to build infrastructures for evaluating
performance of smart train coupling/decoupling

- Technology to evaluate performance of smart train coupling &

decoupling

— xxili —



L1 TRM

Assignment name for study group : Development of core technology for

smart train coupling/decoupling

. tech » Core technology/part
Sgsrﬁgn nelsgyfrel design & ma nﬁ%ctuﬁng Cirre device installation and Performance test for train
«  Cecurement of test infra % Elsl‘.:d_nfra adaptation ard stabilization test coupling/decoupiing
ing
1=t year 2nd year 3rd year 4th year

assignment No.1 | (1-1) Technical development to control safe automated driving

Core contral | (1-2) Technical development of multiple unit control network
: m EE' (1-3) Safety evaluation and certification

Detalled
assignment MNo.2 (2-1) Localized development of automatic coupler and energy absorber )

Technolegy of
core paris for

mﬁ ;,.dtmﬂ eoupli | (2-3) Technical development to improve existing motorcars )
ng

Detailed
““‘ﬁ;‘;“’"‘ (3-1) Technical development to optimize operation

AVAVA VY N

Operation (3-2) Development of intelligent control technology
S :
for smart train £3-3) Enactment to operate a smart train coupling/decoupling system )
ng
Detailed

assignment
Mo.4 (4-1) Technology to build infrastructures for evaluating performance of smart train coupling/decoupling

Tee o
validate
performance of
~ smart train
coup
ng

(4-2) Technology to evaluate performance of smart train coupling/decoupling

— XXIv —



L1 Expected effect and Application

Technical
expected effect

» Securement of original technology on core control and core part for
train coup!ling/decoupling

» Securement of safety and reliability for core control and core part at
the international level

e Technology to cope with train coupling/decoupling technology markets
for efficiency of global train operation

e Contribution to reduction of C02 through efficiency of train operation

« Securement of national competitiveness for sale of technology on
railways

» Enhancement in efficiency of operation with variable formation through
speed and stability of train coupling/decoupling work in accordance
with application of automatic complex coupler

* Establishment of safety level against train collision accident and the
securement of validation technology

» Expectation of technical enhancement in train transfer and |inkage
services according to technical development of synchronization taking
consideration into the delayed pattern of train

» Expansion of functions in relation to operation system of existing CTC

system and intelligence function

* Evaluation criteria building on core control technology and core part

technology and securement of its own domestic test & evaluation
technology

Political
expected effect

* Possible to expect enhancement in efficiency of utilization of track

infrastructure and vehicle infrastructure of operation institution by
utilizing smart train coupling/decoupling technology

[expect to enhance average usage rate of seats for train which is
supplied with variable formation of train interval customized to the
demand (5.8% ~ 10% expected) ]

* Enhancement in convenience of wusing railways and expansion o

publicness according to the expansion of regions getting benefits

* Reduction in amount of emission of <carbon in accordance with

enhancement in usage rate of train

* Building a low-carbon society according to enhancement in usage of

public transport, and meeting to the policy of equal development of
national spaces through equal benefits of universal welfare

* Localization of core part for vehicle and efficiency of domestic

vehicle operation through standardization

Economic
expected effect

« Expect to reduce operating costs such as power costs (electric

charges) of vehicle, etc. by using smart train coupling/decoupling
technology(expected to reduce about 3.76 billion Won/train annually)

* Enhancement in usage rate of seat by 5.8% ~ 10% through train

operation with variable formation customized to the demand

e Reduction in direct/indirect costs through efficiency of train operation
e Reduction in operating/maintenance costs through securing original

technology of core technology and part technology

* Replacement o foreign materials with domestic materials through

securing original technology of core technology and part technology

* Reduction in budget of government according to efficient utilization of

existing infrastructures in comparison with construction of new |ines
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3. Plan of manpower and budget

L1 Plans of manpower

(unit : count)

Subtrack 1st year 2nd year 3rd year 4th year Total
Subtrack 1 35 45 35 20 135
Subtrack 1 22 25 25 15 87
Subtrack 3 12 17 15 12 56
Subtrack 4 12 20 50 65 147

Total 81 107 125 112 425
[] Budget
[Totall
(unit : one hundred million)
Subtrack 1st year 2nd year 3rd year 4th year Total

Public 75.50 99.75 68.70 55.5 299.45
Private 24.45 45.20 31.15 27.75 128.55

Total 99.95 144,95 99.85 83.25 428

[AISDAE]

(unit : one hundred million)

1st year 2nd year 3rd year 4th year
Subtrack Total
Public | Private | Public | Private | Public | Private | Public | Private

Subtrack 1 | 27.00 | 20.00 | 46.00 | 39.00| 29.00| 27.00| 17.00| 24.00| 229.00
1-1 15.00 | 17.00| 32.00| 35.00| 20.00| 25.00| 10.00| 23.00| 177.00
1-2 8.00 3.00| 10.00 4.00 5.00 2.00 2.00 1.00 | 35.00
1-3 4.00 - 4.00 - 4.00 - 5.00 - 17.00

Subtrack 2 9.50 3.20 | 14.75 4.95 8.70 2.90 7.50 2.50 | 54.00
2-1 4.50 1.50 9.75 3.25 4.20 1.40 4.50 1.50 | 30.60
2-2 2.00 0.70 2.00 0.70 1.50 0.50 1.50 0.50 9.40
2-3 3.00 1.00 3.00 1.00 3.00 1.00 1.50 0.50 14.00

Subtrack 3 7.00 1.25 10.0 1.25 | 10.00 1.25 6.00 1.25 | 38.00
3-1 3.00 - 5.00 - 5.00 - 2.00 - 15.00
3-2 3.00 1.25 4.00 1.25 4.00 1.25 2.00 1.25 18.00
3-3 1.00 - 1.00 - 1.00 - 2.00 - 5.00

Subtrack 4 | 32.00 - | 29.00 21.00 - | 25.00 -1 107.00
4-1 30.00 -1 25.00 15.00 -1 15.00 -| 85.00
4-2 2.00 - 4.00 6.00 -1 10.00 -| 22.00
Total 75.50 | 24.45| 99.75| 4520 | 68.70 | 31.15 55.5 | 27.75| 428.00
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T 22 MN2JI18 T2/ S#HAZ2 Ul
- 2 T 21) & T2)
A2 - 24 4:20 2:08
A2 - U3 3:00 1:38
A2 - Z& 3:50 5:13
A2 - &= 3:00 2:51
A2 - 3% 3:50 3:11
N2 - = 4:30 5:15
N - 2o 4:00 5:02
A2 - &= 3:30 6:49
N2 - L8 2:20 5:56
* T2 0ISAIZE - EHOIEZN 0|S A2 JIE
* BT 0ISAI2t : XHHAIZE JI=, KTX DIEA XE2 MOtS-22s JI=
(Ch) EEzxs52=2E &M
O EBEWHAH £=52YE2 20018 13.6%0 A 20078 15.6%= SItot= OOl
JXCH, sl SEE2 EMAHZ, oA 2EE2 SIte KTX 1&HH
WED +CH ZAEET SO YHO2 AE ZII5IAL
H 23 =52HE B3
- = T =2 = = & = of 2 Hl
_ 11,051 1,645 61 16 12,773
Aol/d (%)
50014 (86.5) (12.9) (0.5) (0.1) (100)
= B 518,787 85,050 19,952 1,120 624,909
Holkm/L, (%)
(83.0) (13.6) (3.2) (0.2) (100)
B 11,980 1,936 46 18 13,982
o/ (%)
2007 (85.8) (13.8) (0.3) (0.1) (100)
| 562,076 107,715 16,987 1380 688,159
Holkm/L, (%)
(81.7) (15.6) (2.5) (0.2) (100)
1,343 45 0.4 155 1,543
BHOLE/H, (%)
5001 (87.0) (2.9) (0.03) (10.0) (100)
= 90,875 10,491 168 36,443 137,977
BHOLEKkm/H, (%)
(65.9) (7.6) (0.1) (26.4) (100)
1,631 44 0.3 120 1,796
BHOLE /A, (%)
0007\ (90.8) (2.5) (0.02) (6.7) (100)
= 105,222 10,873 128 27,998 144,221
BHOLEKkm/YE, (%)
(73.0) (7.5) (0.1) (19.4) (100)
AZ: T2008E =JINEXLT A & DBREAIY,; , 2ENSE, 2009.6
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In commissioning
Chicago (CTA) (serial delivery)
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DTS Hambarg (HH)
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