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track defects. It is used
to assist track inspector
to complete the ni_ght-
time route inspection
tasks.
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ANYbotics (Swiss)

partnering with Stadler
gervice 10 explore the
potential of mobile
robots for safer and
more efficient train
inspectionston.
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reach. By replacing

humans in the dangerous
task, it also helps workers
avoid the risk of falling
and electrocution.
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(Analysis and application):

REERF
(Storage processing)

HEWE

(Data collection)

EREEE  RBRES

(Intelligent building, equipment, and operation)

IHSREEF &
(Data Platform for IHSR)
ATEE REHE RE®E 5G
(Al) (Big Data) | |(Block Chain)
HEREREH HEREEEE HEEEEIEHT
(Intelligent building (Intelligent equipment | | (Intelligent operation
data lake) data lake) data lake)
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computing
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(1) 28 btiiEE%ET (Parameterized Collaborative Design )

(2) BIM+GIS TA2EH# 4 (BIM+GIS Engineering Management Platform )

(3) BHE ~ B2 R > BEENE T (Intelligent Construction of Subgrade, Bridge and
Tunnel )

@) #E(E ~ FhaE - ERALEIF AL E 2 B BE i L (Intelligent Construction of
Communication, Signalling, Electricity and Power Supply Systems )

(5) Euh > ZgENE T. (Intelligent Construction of Stations )

B BIM-based intelligent maintainance -
BIM-based intelligent maintainance

e
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system ) ~ FEETTEHIZEH] %40 (Integrated dispatching system ) ~ Z5EEELE (Intelligent

station ) M FEE = AEZ 24% (Intelligent operation and maintenance system ) e
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(Intelllgent « 24 MBI EE R R EE 2 BRI (Infrastructure full life-
BUIldIng) cycle management and optimization)

« BEEL S B H (Digital twin based on construction)
* GOA3ERATO

» BaEREESZ2RE(Intelligent and Integrated safety
guarante)
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(| nteIIigent « EMUR B 12 5% 5 2 88l 14 4 1Z (Predictive maintenance for
EMU and infrstrcture)

Operation)
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#LELER 750 VDC
SR ¢ 30
Km/h
e & EFAZETRE £
fgg%iﬁg) 90 5.8 - 270 45, ATP(GoA 1)
6 B PEAEAE B
EMU 5§ & 5 3
#fi (£ 2 750 VDC
S RE -
31.4Km/h
BEIEAZES A
4%, CBTC
HENEREE FHEFIEHEERE
(VMRT Jakarta) 100 16 30 1200~1800 Goh )
13 FRPEAEAE H G
HERERS00%
EMU Hifij & OCS
128 1500 VDC
ERINEE-16 2 & B FAZETRE A
BB A  ER P &4
5515 PNl
(KA Bandara ) 37.68 32 27 475(GoA 0)
Soekarno- EMU i & OCS
Hatta) 28 1500 VDC
SR
85Km/h
[ B PAZESREE £
HE B 4R &
(KRL Yogya - 85 58.6 - 135 N TGRS 2
Solo) 478 (GoA 0)
EMU Eifi & OCS
128 1500 VDC
11 Hyh
I RE
et e s 20Km/h
ﬁ;ﬁ;ﬁf BRI 2
(Sky Train 60 3.05 13 176 Ziﬁ CBTC
Soekarno-Hatta #j\%%ﬂ(}OA 4)‘\
Aitpord) H B i / B2
EMU Eifi &fitEE
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BEAE  RBERE | RENEH SEER

B Kob) | &km) | @@ | OO

Rk

£t 750 VDC
® 3 Huh

HRAZ MR AT SR RIS ST & - AL 2B A4 (Railway Safety Man-
agement System, SMS) ZFEBER ~ ZaME] - ZRMET - ZREREIERET
fiti ~ BN R SEE S BB A BT EE T 2 EH AT R 85
Wl 22

HIESMSEZ KT
(Railway SMS Review and Evaluation)

o ZTERFHEXHE R (Preparation
and Documentation of Safety
Plans)

o REHEEREHIER (Control of
Design and Review of Contract)

o L2 X{E(Safety Culture)

o EIFIE#(Monitoring Standard)

o BT EMR KBS (Potential
Hazards and Accident Reporting)

o B ZUERIEM (Collection and
Use of Data)

o {HiESMSATE(Railway SMS
Internal Audit)

o X E#E(Document Control)

¥ B BR#5 2 38 B & #% 88 (Development & Procurement of Goods and Services)

HEEEREEER 2HEBEARER 2 L2 E{R%E (Safety and Security of

Railway Operations and Work Processes of Railway Human Resources)

o B ANFEEIRZ$%I5KAESI (Development of Railway Human Resource Skills
and Capabilities)

o TRKiEE %M 2% = (Safety of Engineering and Operational Systems)

FSMEEEE (Emergency Response Management)

HiER 2 24288 R (Communication and Coordination of Railway

Safety System)

o ABREZEZEHIREE(Error Control of Human Factor)

[E22 EIE e AR E L 2 EH AN T BorE R
(ERIE: 2023/11/2 Asian Railway Conference €45 %)
EIEENGE Y BB LZ 2 EH AR ST R 3 [EIEEE - P16 (Initial
Stage ) ~ BEIAFEES (Transition Stage ) KX FFEES ( Advanced Stage ) » #[fE] 23 °

[E23 ENfEJET AR SMS $hTlE B~ =&
(BRRE: 2023/11/2 Asian Railway Conference &ri5F5%R)
%24 H/IL58H



By T O TR S8 M BRI s S EE N = A [ ] SEFE
VERR TR AR T AR IR R N R 2 e s (Safety Assessment ) 0 LUB/ D $KiE

FZ b > ZErHEEAZ R - AiE 24 -

BIRER
(Government Regulation)
Number 6 Year 2017

REFMG
(Safety Assessment)

FRAEERR - ERRARR
REETIRY - BRITR2RE
Bat
(Every railway infrastructure,
rolling stock, and human
resources shall be subject to
safety system assessment at the
time:)

REREER
(Before being operated for the
first time)

EREREFEOERRERERR
ABEER - CIAEEMITEZ 2 MT
AR
(In certain cases, any
infrastructure and rolling stock
may be subjected to safety
system assessment )

BB R R EMARITRE L
ZBER

(There is a change in the
technical specifications of
railway infrastructure and

rolling stock )

[&24 ENfE e A B 2 E ER 2 R rE E
(BRIFRIE: 2023/11/2 Asian Railway Conference &35 f5%7)
(OB EARF AT s R AR 7 S8 2 ey 7

A5 REERR S A A R i TSR B A N ~ S R T 1A R

Bl s > 5 -

= IR E R N ELE 42 BAETR > NEREIKTE 500 SN REREE
AR A 80 AL - i g R e £ 233 R (Ministry of Land, Infrastructure
and Transport, MOLIT) %A 8 B B 2 222 E g Efe . 10 THF ZHiRE - E]

25 °
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1
2.

3.

4.

KiEFRE2MA(Failure to comply with
safety rules)
BRETESEREZE T F£RM(Changing

1

BURGBARRFERZREXIE(Establish
safety culture complying basic safety
regulations)

BERTELEEE %A (Examine and
improve safety management system)

. BE)5EELS(Automated train connection)

work system without preparation such as 2. BIAMERRE - UE2RE—(Transform HRENE LS5 2 {R % (Secure working hour
safety assessment) organization management system to on the track)
AT{bzi#EEsmRERRE4E (Human prioritize safety first) . B{EHEIEAE1E5] (Strengthen rail

based maintenance of rolling stock and 3. BRI #1182 % (Establish cutting edge maintenance guide)

infrastructures)

BRIEHITNAE DAY - BIMNBIEBITPRIZHZ
In#E(Difficulty in executing independent
control tower role due to dispersion of
control function)

. BEEBSIEETMIELZZ (Prioritizing train

operation over safety)

4.

maintenance system)

REERMERR - MIEHRRIEEES
(Normalize national railway system such as
control and facility maintenance etc.)

BARY U8 38 B8 M 47 & B A %48 (Open railway
facility integrated information system)

. BB EEHER (Release specialized

consulting result)

. SEiEESIEE R Z3E M (Use to advanced train

control)

. IR EREMAIEEE(Clarify vehicle

© © N o v A wWwN P

maintenance responsibility)

. BREZMEEEMREI(Smart maintenance
master plan)

. SEERIEAEISHE % 258 {E1EE(Measure to
improvement of facility maintenance
system)

=
o

BEEETEHNMERBIESE 75

(Time for Digitalization and Digital

Transformation of railway industry
in Korea)

[E25 R EHEE 2 R R
(ERIE: 2023/11/2 Asian Railway Conference €45 f5#7)
Btz BRsERT E = Phead - Eim - KEdE - 17787 (IoT, Cloud, Big Data,
Mobile, ICBM ) , AN L& Z (Al) ~ ¥ % % (cyber security ) ~ & g §
(blockchain) FefEH L (AR) 55 - #E T SRE I MAL 2 BV F B (A5 B
B SE R R RURR PR HA A S RIS AR T S B A 7 PR AR OK - B
M AT R 2 11/ R AR b B BT BN 8 - SrssA & & DA B
(CREE - ATEEH 56 %5 ) 5GP L - B sERE R AlE L
{EZ BB s BIERCE ~ AE I DUGRCEERE IS 2 Z P ek - mseH=aT &
TR E -
B —f HIREE N EE PR - R  WIEEEN: ~ Bk
A~ fEm B LA E T REmEETE - SiEB A 2 B R e RO - 5k
g

RS B AR e Rl — R

FlH & FF< it
PH_'ZéTé,,\A .
I 5 . M-DRT, #& 8L (Smart station )
( Passenger experience)
o {THEH 240 (Traffic Management System, TMS ) ,
o SRS (Building Information Modeling,
( Efficiency)
BIM)
Sy FR g > 2225 (Data based safety manage-
( Safety) ment ) , 49E&ZE% Cyber security )

F526H /358 H



73l R
E REJEAUzS (Energy efficiency ) , TEFIE4EE
R ( Preventive Maintenance ) , 5G ##FH ( Application of
( Sustainability)
5G)
T H & E5IE ( Autonomous Trains )
( Capacity)
B RiEE [ §5K 2B e S I SRR PR AR B (Strategic
. roadmap for digital transformation for korea rail indus-
(Policy) )

— ~ BEREESR (Specific Session )

SRR Ry NI Z TR 7 5 0 3 Ry S TR R R S 5 8 S ) N ek =
KE BB BEREE TS - G A BIREFRATES 8 > HEP05KE-E
AR ZRERAR S B BRI Oy AT
(MBELEHIAH
1. BB PR EZ RIHT R
AN 85 B R A A B T TS X SIE B R EE ((University Gustave Eiffel ) 2

Mohamed GHAZEL M@ 2 HEh-F A E Z BIFHZERITHT - WEE SRz H
i~ SRR R eatHh s SPROEBER B GATRE R ~ ERME - EiE
FE je NISHT R 2 ERE G B A A5 2 EAR R fEAIE 151 2 THEATE
B R R R 2 P A A -

(1) PP R e B SRR R B P R (IR RS e = B B E S =

BRHIES I E ) -
(2) BEAEAH [ T3 70 368 208 1 S 18 51 B J 216 8L 468 o P AR AT > T R o Ry ] 2
e

AAFZER BN SRS T T 244 (European Rail Traffic Management System,
ERTMS) Ffriila » B# BB P E BBl 728 - Hir i & RN 51 3R
FE e ReamafEse (a0 GSM-R) 5 AGHFTENT B 81 ACE B B A - Hag
EFEKES

(1) Z&t  mELRGESE VAL VAT HE R T 1 P32 8 BT R BE R
Z &

(2) IEMEME & VA W R 2 B8 & [ N S B - PR fil A B B R 5 i
{TEFA -

F2TH/H58H



AHFE H A Fti 2 EaEE P EE (Proof of concept, POC) » FTfEH iz iIZei s
B E B A B 2 — S B R - DU A e ROl BeEs B AR L
M VR ETERE S ITHE - AHEEM (BIGIEEE ~ FIHEEE ) -
(B N M R eSS B 248 TA2 (Model Based System Engineer-
ing, MBSE) At 5 | ASESHERI 2 B 5 AT A& R DRSS R - IEXU7A
Je MBSE KA i $iE 2 5 5 | AR IR E T s L e M s R ) -

2. MBI R R R 77k

A EUES H H AR B S 58T (Railway Technical Research Institute,
RTRI) Z Ryo Kageyama 71 #57! I Be S szt (2 NP 5 iE BB AR B 2 2 SR
R NEEEWFRZ BEE - OB RETRET YRR T A R MREeHE S - fEHAH
M 90% 2 AT EASHE AL T (Crossing Gates ) » 2 18 [FR&UEIZE 2 IEER
£ (Crossing Rod ) RFAES BB HEL T o7 0% - 1 B 188 i IR 5 il ) A 2078 2 B
e R E Z VAT -

ABHFE IV A E 55 B < Ba (R i e 2 (B (i 2 OB (Rl ik as LUE IR 5 =
FHERZE I 2147 (Breakage detection system ) s HEEZE-PACEHEER ZAREE & IR
HECHEBRIBEEY - HAGHEEEY S S EHRE - HAGERE - WE
26 °

[&26 F| B R R U A B T R N A R R B
(BRRJE: 2023/11/1 Asian Railway Conference &5 f5#)
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S RIS B R (0 T T RS (ORI - HERUERA b
053 Al R I B — 45T (1D waveform) » JEHERAUEIZ > DA H (525
B (Hilbert-Huang transform ) HE{TSRIEARENT o 75 H A4 B 25 7% » BT
ORI A BRI E 2 i AE 27 -

‘1

detection

Broken condition

The flow of breakage

Normal condition S
1 >

Step
Establish the detection
Step2 w
Extract color component
and convert their

intensity to 1D
waveform

] 1
Step3 @ i ] |
WAVAVAVAY)

Identify the stripe E

|

ol

=

l Spatial frequency | | Ppattern using Hilbert- i Broken part
[ e b Huang transform . -
i Image coordinate along the rod Image coordinate along the rod

. Railway Technical Research Institute  —
(127 1] e S s A U A ST A T A A i A R
(BRI 2023/11/1 Asian Railway Conference €55 fiE#7)
AWFFCEC BT ERETAL - 8 90% DA AT DAIEHE(E & A [F] S AT 1 BT
BT 5 > TR AR ST & G AR AR 2 AR A /M R
P ETTRRR » DUR e P A B AR AT MR
() SBEER B4
1. BEAGEBEBRSTFEZHE
RIS EREHER FH¥EE] NEMOSYS A5 Jong Woon Kim /14388578 £ 40 2 24
ERETPE 2 FSHRE - AU EEEREERSEE Y RAMS B A FIREE > 4
BRI ES  SMELAREBEERGEE RS GRIFEE - Sug R
RAMS & H R M7 > A EE (Data) ~ EFAE L (Information ) ~ F& 52 K1 3%
(Knowledge ) #EALEIFNEFE (Wisdom) FZ > #E# RAMS 7K ~ RAMS #i
EORIEEET - S 2 2 RAHIE H EEE ~ ERE 3 - RAMS HIEZ - RAMS 1E5E
BEP% ~ RAMS MERERTHS - MR oRETE R THEIA dpE B M R4 (S E A
AL AfE 28 -

F29H/458H



RAMSEi i # il &= fHER =R
BT REEE

(Railway Safety-

Critical ltem

Selection)

RAMSHIRE %
EgEE (RAMS Targets

RAMSEE R

(RAMS Output
Database
Implementation)

(RAMS Requirement) (Risk Management) Definition)

e/
BHSE(

(Maintenance
Tasks/Cycle

Optimization)

FEmPBKREE
(Safety Parts
Quantity Demandeg
Calculation)

R EmERE
(Expected Life
Management)

RAMSHEREFT A RAMS 4 REEE 12

(RAMS Performancd
Evaluation)

(RAMS Performance
Monitoring)

[&128 4EE/EE R LR R EE
(BRIZCJE: 2023/11/1 Asian Railway Conference 4558
HEBERAREBEBES e - Ba i EE T SRR 2 R L/4R
W52 2 e AR A H ) RAMS 7047 > f2& 0 ROERER § Frasdis ek
PR 2 E T 2% S JF P RAMS/RCM (Reliability Centered Maintenance ) 12248 7 1>
SEHIE RAMS EHELZM  SEERFEEE - O BES LCC KE A& S/
AISERE 0 PR BB AR RS P oG EE R - A& 20 -

@29 #E AR BB RS VW FE R E
(BERIE: 2023/11/1 Asian Railway Conference &5 f5%7)
FFNREE 2 4Ef& (Condition Based Maintenance, CBM ) fi#i 77 28 1 BUR IS
AEHIRRR BRI B R e T IRRE RS, - FIE SRl 2 25 - THA
st 2 R AR A RTRIETIRE 2 0720 @ e & R85 0 th S HIE
st e E ~ BRI - 2 RTHRIESE « EEE IR L fOE LR

F530H/4k58H



CBM+/PHM ( Prognostics and Health Management ) “F-&538fE2285 » 410E 30 -

REEE
(Condition info)

EmEH

(Product Info)

BIERIEEA
(Operation
environment Info)

A

A 4

EiRAIZARRR 2B tE AR
(Al-based health

diagnostic module)

T

A

(Maintenance decision
module)

~
{ IS RRIEE

J

T

o

~

Eg/LCCH g
(Risk/LCC analysis
module)

CBM#<
(CBM order) -

|

CBM#EE
(CBM schedule)

>
>

HERKMEM
(Anomaly and
fault location)

>
>

WR B4R N (aImEREEESELE
5’E’Ejéfilluﬁrfe 8? = HEHFERELHRE o (Reliability and AERCERISH
maintenance (Maintenance schedule > Maintenance Support (Customizable
history) optimization module) J S module) j replacement tir’rle)

&30 CBM+/PHM V&8 R R R B [
(ERIAR: 2023/11/1 Asian Railway Conference €745 fH#)
2. BEEE L B bR
A EEEER FHRE R B H5TP¢ (Korea Railroad Research Institute, KRRI) 2
B. C. Goo 71%H KRRI Z ##8 HER i LAEERT B R - WA E & HATEiE =
TS T S HE IR RE ~ 5 B B A b R s < B B4 (B R S5 10
FERREN T2 SE R A E Y 76 (IR 9 0 SE R TR N R B TAE

8 [N A B 8 B R o S e R > R DB B R R R
(AL~ f2f ~ REEE ) - HE SRR BB AR ~ JBTEM ~

RAEBRA ~ TET R SR R B IR AR B

9 AT 10 T 2 7 s E B —
BRI g
BB A, 57
( Derailment)
I ER e 10
( Crash)
”EK <L 5
( Fire)
ANEGT A
( Human damage)
Brdii=tE 3
( Property damage)

F31H/H58H



SEE N WAL E
(1) BEPERa(EFR TS R4
a. FEZAH (IR e Fa (R
® ZHIfRAE - SR - BEENECE (MADEBURNIES - &1MR
Wi REE =8
b. HEEAGREEZ BRIl
® il - [HE - BaBhieE
® i BN REIRE MR
L JEIER (=]
c. wERilTERE
o REE
® Al HFHEA
® e
() B NTEE Y ZE RO R F BRI - IR e
(3) Hht RIHS B B s e S AT oty
(4) FEA LS5 B B AR m] 5 Bt
(5) 2 A/ EEE M 7 BT IR
a. HEGHAEME
b. WEESAHEME
c. I EREAE(L
S B b BRI E
(1) SEERE R ATEE 2o BEhiesE
(2) o0 N R s A R R BR  A s R Bt
(3) FIEEE B P aRdlt (FE30%AEBRA)
@) EUTEAMEEETE (FRE100% 0] )
OR: 1 SEEE T IE YNNI Y de S iR (s S
(6) AN B B TE I 4E S (Predictive maintenance ) 2 $ifir 84 Fiffy
(7) e b B A 3808 B R R B 2 M RE bR
(8) I AH MR B AL AT R A B o TRl

F32H/458H
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) B2 % iR/ 8 £ 53T E R R4
(10)  FIFEMA Z dEiStnd B R
(1D FHATEZRREIRERE SR ZE CRVS0%EHEER)
(12)  BHEREE4E (Vehicle to everything, V2X) SREE S0 > B8 1 H B Bhy
i
(=) R EE3E = e A RIS B LB AR
1. HAE# (Tkd #rEedg) BETERLRENE
AIGEEERH A AR AKE > Norio Tomii /148 H A ZEIRER (HrEe4R) -
WEEEHAHERR 4 - e B R s - H ARl 1964 F
i 4 R 2 K BRUBE TR » (EH 1| KIASY 10 BEFIE - 2 2023 4/
IRFEYA 16 PIR (AUBELIGHERER ) » BYHEHIEERy 3 73 45 #) - SIEAHRK
e o
HASH 4R < Rtk RyZe 4 (Safety ) ~ #E%E (Punctuality ) & (Capacity ) -
BI{HARRES 00 2 2 AT
(1) HFHEs4%
a. #FEAR[E
b. B RGEEAE
c. FREEREFAIE
d. R EE N [E]
(2) HIELHMERE (58°F) MHE
(3) B E IS
g e PR e i s R R S EF TR TIE » e AL
PR EEL Ry 70dB - BB E FrEr & S A XA 2 A E 9% (Nozomi ) ~ JE5%
(Hikari) fe[ml#5% (Kodama) 5 HAIZ » 4052 10 5 (Eubfsi= - 416 31 -

F33H/4k58H



F10 BBENE RV HI AR

T B R
I (T A AT
i LR A s (5

e b SRR R T S T -

(Nozomi) 8 ot R
KR » RS HERI Bl A5
H o B/ NFRZ 1281 -

— N SCRRIE 5 s B ALY
dﬁi> %g@ﬁﬁ HUSFIE » LA S e % -
: /NS 2 3 -

SUKE - EIE R
i o e AR S B 1 B
(Kodama) | FFIRSIE | o e o5 - v ssml e
S (B HE -

| Nozoml FEER

N a ShinOsaka
%*v:; ‘i WE z%é ™
5

Hikarl a'ssrf' : :
Kodama B3
o t—o—5—9 :

[E31 FBE AR Y | AR LU B
(BRRE: 2023/11/1 Asian Railway Conference &5 F5%R)
AU AT AR AT AR < R 0 BE
(1) Wity SRR (e HEER)
a. 3EJE (EHMEHER) +135/H
b. FUFTERAR - FrA AL AR
(2) BB R (AE32)

F34H /458 H



[ 32 BRI R4 P 7% R R A S R B E]
(BRIAJE: 2023/11/1 Asian Railway Conference & 55fE%R)

2. BBEEEETEREENE

AR EHER HE S EVE N R ERERT 2 SR N E e E S s E
E RS NEEaaEEE 2 ~ YIHEEETE - SEER A ERGER - T
HH 2 REWEE BB EEARR #EE - G- e#EEE IR #
B E R st E] (Build, Operation, Transfer, BOT) 22— » & EE i/ F/HL
13 35 FERFEFRAR - 1Y 1999 ERAAENT. - 2007 FEhAsA = (210 - G - BEE -
Wi~ 2 2R ERELE 8 (EERL) 0 2015 FETI R EEE E BT
Z a8 CRETEARIER B 70 45) » #ri 3 uh (E3E ~ AL REMELL) TR E
MOAEE » 2016 FpERILEN (R R g ARG - H B AR BRSPS 4R -

e gy EH A ER = #EE (Driving Trailer, TC) ~ 8 ( Trailer Car, T) »
7 (Motor Car, M) K458 = E#HE (Motor Car with Pantograph, MP) 3 3
BT - 12 EREEREAHER - A00El 33 -

F35H/458H



A
A 4
A
A 4

BTl | B T2 | B3
15H B
SR 304m
BEE 3.38m
SIEH 3.65m
5|EE 503ton
RETRE 350km/h

BRASERE 300km/h

NEERE 2.0km/h/s

B R ER R 2.7km/h/s

ESHER R 4.0km/h/s
TIRMLIE 25kV 60Hz AC

B33 &y HAA LR E
(ERIACIR: 2023/11/1 Asian Railway Conference &35 f5#7)

B8 = 0 B B A IR TR R TN IR T 5 B b = U T ~ 21
AR « EASIHIIRAE] - 2 RYHPERME R FERETE - GEEE 2
fEEE (Stopping Patterns ) (RIS A H Bl =~ BEANMIHE 2 » 2 H A A(E
fEcE i ML IRE IS EIFHE - B EH B S 5 E - EE
{7 IR ] - HAth 2 PR ) S J i e B — {18 H 3 - H B th ( Origin-Destination, O-
D ) oK GEEEN 2007 FHAEE IES ZARuER - 2@ 34 5 HRERNS
Z 5 0 ke 35

MR 1=t 88 mmsns  Sdbby  ARASDS  WREIDS RATIDE  EERNE  Echus ®MbbE mAKDG BRSNS Sl &E
[ r'y
E3EH (Express) A . o a :
— B ¢ 14 9
(Ez'oonia) Bk EE ( Skip-Stop ) C 0 o J * * 1)
o —¢—¢ ¢ ¢ —¢
&S (All-Stop ) 'z

o ¢ ¢ ¢
BEEH (Express) B ¢ ¢ . ¢ .
P B e ——o * ¢
C . ® . ° * ] * * °
&S BOSEE (Skip-Stop) | 2 = 2 — = = ———
( 2023E ) E v \J A J \J \d \d v v
F5EEE ( All-Stop ) E ——o— 06— oo
F . . . . . . ° . ] . . °

[E34 G S5 2007 FEBHIG S B 12 SR =R E B
(ERIFRE: 2023/11/1 Asian Railway Conference €745 f5%7)
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AP EE RS Al sl c
(&1 0109%)
A: BSEE@BRL
0: AXEANS 1: {52 REBSIE 8 : K MBI5E

B: MK

BCD r}’gg‘: mELE  EdbDE  ARMEDS  MEDE  BATIDE  EEENS

1XX B [ ] [ ] o

2XX B’ [ ] [ ] o

3XX C [ ] [ ] [ )

4XX E [ ] [ ] [ ) [ ) ( ] [ ]

5XX E

6XX D [ ] [ ] [ ] [} [ ]

8XX F [ ] ( ] [ ) [ ) [ ] [ ]
CD: BEFH
D: k7(0,2,4,6,8)3F3(13,5.7.9)

&35 &8 =i B AR A5

JYRE > 0 36 ¢ BEAEEEE K RS E R RS

=iy #El EMIE  EERNK

ILJ\.
(BRI 2023/11/1 Asian Railway Conference €45 %)

BEm s EEAA LT (EMEEE0) RES (E
f& > 4nfE 37 -

]

TR T

=@l ARl
[ ]
(] [ ]
[ ] [ ]
(] [ ]
(] [ ]
([ ] ([ ]

) AT HETAI

Hy
L]

I

B

J

|

)

[E36 &8 e E A A R ERE
BER}AJE: 2023/11/1 Asian Railway Conference 2455 #)
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2

~7g

L

E

i
0
ait
RS
HE
i
B8R
=i
Edle
M
L
=]
rE

RE ¥35%

miE ol RiE HE #:1

— 20 35 100 165
40 — 20 80 145
70 40 — 65 130
200 160 130 — 65

330 290 260 130 —
480 430 400 280 140
750 700 670 540 410
870 820 790 670 540
970 930 900 780 640
1,120 1,080 1,050 920 790
1,390 1,350 1,320 1,190 1,060
1,530 1,490 1,460 1,330 1,200

E£

RS BHE

il
Mg
(=>/1
Ri&
HE
EIHH|
[EES
an
it
£
=&
=13
T8

BE ol RIE HE 31T

— 15 30 95 160
35 — 15 75 140
65 35 — 60 125
190 155 125 — 60

320 280 250 125 —

465 415 385 270 135
725 675 645 520 395
840 795 765 645 520
940 900 870 755 620
1,085 1,045 1,015 890 765
1,345 1,305 1,280 1,150 1,025
1,480 1,445 1,415 1,290 1,160

E

EEEEN

il
=8
ait
w18
HE
£}
BE
af
&t
E
BE
=

B8 a1t &8 HE 1T
— (130" (155 250 350
(260 — (130 220 320
(310)* (260 — 200 295
500 440 400 — 200
700 640 590 400 —
920 850 800 620 410

1,330 1,250 1,210 1,010 820
1,510 1,430 1,390 1,210 1,010
1,660 1,600 1,550 1,370 1,160
1,880 1,820 1,780 1,580 1,390
2,290 2,230 2,180 1,990 1,790

7T 2,500 2,440 2,390 2,200 2,000

[E37 AR

FEHBREE 95% @ i e

E

240
215
200
140
70

270
390
500
640
920
1,060

BE
230
205

135

[EES

1,160

e

360

L
=}

665
625
605
505
410
305

400
550
770

i
435
410

it
420

#it
755
715
695
605
505
395
200
370
580

1,580 1,180 1,000
1,790 1,390 1,210

oy s
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N RE oF 18
485 560 695 765
465 540 675 745
450 525 660 730
390 460 595 665
320 395 530 600
250 320 460 530
15 190 325 395
55 125 265 335
— 75 210 280
150 — 140 205
40 280 — 70
560 410 140 —

e/

S

a

M BE o8 12
470 540 670 740
450 520 650 720
435 505 640 705
375 445 575 645
510 580
445 510
315 380
255 320
200 270
145 — 135 195
405 270 — 65
540 395 135 —

e/t

240 310
110 180

=N BB oF £8
830 940 1,145 1,250
800 910 1,115 1,220
775 890 1,090 1,195
685 790 995 1,100
580 695 895 1,000
475 580 790 895
275 385 590 695
185 290 500 605
— 215 415 520
430 — 310 410
830 620 — 205
1,040 820 410 —

em/T

S oo o

ReErEE
FEEE)

EEE AR R B R BRI R LR AR 2
AE 2 2018 2 2022 7 E R

= ’
SyASa



[E38 &g A F12018 B0 R EF R B R R [E
(EHIZE: 2023/11/1 Asian Railway Conference &35 f#)

BEEEAR Y A ST E R (LR 2 HHE - it

SR RN ) FOE S MR Rk -
(M) EERER R &

1. H#zse

AR R e F R E T SE e (Korea Railroad Research Institute, KRRI) 22
Young-Sam Ham 7 #3% A5 H# 2 222 FhEM 5 AA B S5 EEZ &

(Running Safety ) EF ~ SHIMERIBL T R ERE] S IR EE 5| B 22 3 4

B R 2 T 2 Ry SR AR B SR, - 51 e A e 7 BT R 5 B A S B 0 B
AL 4 AR BN % 8 (Derailment coefficient ) » Hi#i{5%=(AI/m 7 (Lateral
force ) /4177 (Vertical force ) » #RA(HN A 7 A H L BB #OA - 20fE 39 -

[&39 AR HU AR~ =
(BRI 2023/11/2 Asian Railway Conference &5fE#R)
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25 SE AR R SRR BRI HEUE AR - 100% 2
2 # (Probability of accumulated number) % 2 #5550 0.8 1 BEFREHEER
0.1% 2 AT HUARE R 1.1 > A& 40 ©

[E140 HRsi 5B BT R R ([
(BERIE: 2023/11/2 Asian Railway Conference & 55f&H7)
HI A 7 BN A 6L SR SRS T (Strain gauges ) ZEEF iy E - ’KiE
B Rl (Wheel-sets ) i@zt (Bridge output) ~ SRER{ETEHEHE (1% 2 &
ERe 2 ZEZRGE (PIFRREN) REFEFNERLCHSE » 2 ARK
(Measurement System ) FHRE > 40ME] 41 °
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st
(Strain Gauge)

BIR
(Slip Ring)

l

PCMEEI
(PCM Telemeter)
> W (Sander)
> B ZE#(Distributor)
> 1EUTHE (Reseiver)

AR l
(Strain Amplifer)
BWAI/FET
(Input I/F Unit)
TR ER 1 HE, IRt
(Oscillograph) (Speed, Distance)
BiCiReR — 1E3
(Data Recoder) (Mark)
PRI F IR IR R IR R
(FFT Signal Processor)
R .
(Interpretation) AL IR
(A/D Converter)
13 | BA/EHES || PRERER
e (Key Board) (I/0 Control) (CPU)
(Calaulation)
ENRi% —
(Printer) E o)
(Main Memory)
TR
(Hard Disk)
Al
(Analysis Program)
EA
(Application)

[El41 BRI Z %0 7 B
(BRIFIE: 2023/11/2 Asian Railway Conference &35 f5%7)
R i AR PR i B E 2 e A FE FHBOMREAL 704 » FIR S8 B Z BB R R
[F - A% IH B TRERHETSE © Rl SR R D/ R - FERE A 1 & A
Hsh AR s N R AR ~ SRORMRE . HE s N B BUE/ NERER &
SE P B B — A P B A S I T e e M 2 AR ] - FE AR [E 2 AR
2. BEYE
KGR E R iR 8T 5ehE (Korea Railroad Research Institute, KRRI) 22
Hyun-Seung Jung 7143 ¥ A 51 sl 2 22 2 P& 58 - NS 6 & i 48 14 15 4
( Crashworthiness Standards ) ~ #8845 HEH B2 HE AN ~ 808 Fom{E R AE B
ks R M PR (EFE R (Crashworthiness Evaluation Procedure ) 2% o ##[EH§5E %]
H it AL & EN 15227 ~ 20 CFR 238 K KRTS-VE » HRHEEY | H4sfEHE)
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ZeREAES
(1) FEEEEEL (Overriding) 2 JElks
Q) DLz (Controlled Manner ) WU ETEAE &
() TrREFIG RIS A 2 i R At e B
(4) PRAEHEZR (Deceleration)
(5) [ B o e o 3 R B o A P ) <~ (55 =5

BOM e 5 R AR EN 15227 2008 (Railway applications-Crashworthiness
requirements for rail vehicle bodies ) HAFMES -

(1) 57 B AR SRE EE 2 2 A

() HEE3HFEEIRE © B#E - AF2ER ROFES (Overriding, Survival
Space, Deceleration )

() BILEARCRCEHIE AN ARE

BOM e R AM EN 15227 2020 (Railway applications-Crashworthiness
requirements for rail vehicles ) SHTARA T2 ENRURREHEA B A THEE - HIxnsg i
7.5 gl SR AR & (Lifeguard) #rdasREs -

57 L e 4 A R R R L B B IR IR (B ) ~ i (B
Brsd) - RER ~ D)E] -~ BB (REME) REEEE R MY B R 2 fE BRI
WA 5 S B A s A e S VI NE & ~ B R 5 B EL R T 15 B IR WY B fE e sy
ZRER 3 HIHSMNRZ A AR E L R Y T 2 R R - A 42

aas"&ﬂﬂ%%ﬂ

@ﬂﬁﬁ(ﬁ&ﬁ)
g&(jﬁ&)

-t
-1REB (R )
-ER

[E142 5% S R RE R R
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(BRIIE: 2023/11/2 Asian Railway Conference &35 f5#?)

MRS P e S 3 B8R

(1) 2PE#1 « 1-D fE4#E 5587 (1-D crash analysis )
RIE
a. TRHHEERE < A B ORES -
b. HuL/EZE (center/end sill ) FERBEFE -
c. FEMFE (AI/TMEE -~ IEEE)
(2) ZBR2 © 3-D #5347 (3-D crash analysis )
a. aPfEEGRSR ~ A2 R R -
b. S ESE S L e A
c. fhHEFEIAE2~3EETTH: -
(3) A EE3 : AIRITZHMr (Finite Element Analysis, FEA ) BLHIEESE (FEAvs
TEST validation )
a. B BRI WA E R -
b. RN - EARFRERE TR R = 2 LM -
c. fhHEFEIAE2~3EETTH: -

FEEBHIAA Y NBG G E 2 Z 278 - B RE AR CESNYERI T A
ZRfRER . H RS E o Wi e DLV Ry m i e DT AR
5] 5 EIOE R 2 B Faeat Sea PG Ry 6 & 25 2k AR A Z i Mo Al s g R X
PR o] = OBt T A EET © ARAGRS i T A B2 2 W58 -

3. K¥Ze

KI5 E R iR s E T 5ehE (Korea Railroad Research Institute, KRRI) 2
Duck-Hee Lee 7M#A¥IIAIEK K2 20580 5E - NAE S El#E R E K K%
EERER R AEOK ST R 2kt - mE 2 R E T AR 8 in -
RS BEA 2 L iitrE & T REHT A Z Bk 8 (a3 ) FHT
sl AR ERAER VRS LER

e B 0 2 2 2 K S R AR AR B B - 3 A Bl (Ministry of Land, Infra-
structure and Transport, MOLIT)#& 4R 82 2023-434(Notice No. 2023-434) 7 FEE§5 i 5
iR fofE S (Technical Guideline of Korean Railway Infrastructure ) » #1511 ~ 58
e SR BT K 2 et - W 43 ~ {KIEE B E R (Quantitative Risk
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Assessment , QRA )

11 SR

2L
&

T2 R EN K R > e 44 K&l 45
15k

BER R TTE S [ — B

AKX

Edij i)

BfE5 |

2725 (QRA)

(RS 5) ki 1 AB Y FREET
(RS 7-2) 38 T #iEREE K K22 oM

1 ( Safety Analysis, Fit (Fire Safety Analysis Manual for Rail
QRA) Tunnel ) |
LB AR FRAE (R 15) kAP EE L AR 0.7m eI
2 ( Track Escape
path)
TR} (3 30) BB EAARE (Flame | 581
3 ( Safety Facility Ma- | retardant materials ) Ik
terial )
PR AOBGREEE | (R 32) NEEIEE ST HIEERE B | e E FE
4 ( Tunnel Entrance Bofr FRE B
Monitoring Device ) HFRE 22
NS =] ({532 33) HFEIRE 500m 2555 —FR R
5 ( Emergency Com-
munication Equip-
ment )
s\t (532 34) FIHATIT{E5% Forward Signal){ | S 2R S
6 ( Emergency Bl A B LN
Switch )
PRAEVES BRI | (RS2 35) fEfFEAME S 60 /7Ll I o e
7T | RS (Escape fIfE 100m 2555 —pR kA REEGE
leading light/sign )
N (FR3 36) IR E(LBESE AETE R4 | 9aHM:
8 %EE‘R% ( Emer- ( Uninterruptible Power Supply, UPS ) » FHA
gency Light ) L
K ( Extin- ({3 39) ABC Rz ES (18ke )‘ QZEJ EiHINS
9 ) FEMEREDL L > BOKESEE Tkg DUT 0 BOKFE
guisher) Nfrisy (Fire Extinguisher Box )
(fR32.40) BICRARALIAE (Self-Closing i o B
Function ) ~ [/7{E#&E[T (Smoke Proof b= A
0 BT ( Smoke- Shutter ) ~ 7KEEE]FT ( Water Curtain ( Quantitative
Proof Door ) Available ) ~ BEJE#E 19 (Separate Entrance | Risk Assess-
Door ) ~ = TH% & EE# (Train Op- | ment, QRA)
eration Tunnel Wind-Resistant Equipment ) Ba
IR ( Fire (TL%?I 41) HERIEHEIEHEEE - 3'3*% {5 E = E
11 D N EHEEEH - EEEECAE D EREIIRIZREESE A | baalfh
ector ) ot o
sHE ( Quantitative
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Risk Assess-

ment , QRA)
A%
(B3 42) R EEE 26 K2 ] e s Je e A5 E 2
(Reverse-Rotating Blowers ) ~ 1A 250°C [k | Beb(d
FSRE R p= 3 WANIER ( Quantitative
12 ( Smoke Control Fa- .
cility) Risk Assess-
ment , QRA)
e
(& 43) FTEEHEF (Vertical Shafts) » &1 | #5EIH
o | Chratonpap | WML CERERBIK
Connection) F9 > P95 Im DAE ~ PAZEEIR 12m DAL >
BRYEHIET » A H i B B AT EREY )
" kA EE (Escape (&2 44) EE0.Tm DAL~ SF 2.1m BL | 581
Pathway ) i
15 Ze 0 (Safety (&2 45) & 1.2m DUA ~ Esi R
Handle )
(&3 46) B E 2R st bt e HErE | KEEEE
WL (EE A L;tﬁfﬁ'ﬁ MECRITIES Etsz AHECRBEEE | Feakfd o
16 | 30 ( Vertical Shafts | % T2 (Quantitative
/Mnclined Shaft) Risk Assess-
ment , QRA )
aY A
(B2 47) BEEEH AN 30m » 22458 e B e
17 FEHEH ( Vertical | B ZF2ZEM] ~ FEFERE AR 1.2m ~ &k (fk#E QRA
Shafts ) BREARS 2.5m° ~ BEHHAR(S SR ~ 30 47880 =Et)
K
(32 48) WIE T AR 2.25m Sz 300m B | AP FERE
18 #HT ( Inclined R O] (e ~ S0 250m il pREE [ i T (< QRA
Shaft ) i ~ R 100 A RZ2 85088 mENEt ~ 30 | 8%a1)
5[5 K Y
PN (2 49) EENEE 2.25m skl -~ % | HiEERE
g | X&EE ( Cross 2 i (fichE ORA
Passage ) sty
20 =M ( Emer- (&2 50) ZEAEIFREERE 20m ~ HrEIEE 1 | s&fklE
gency Light) Lux DL E
R R P A (&3 51) AL R H DR E R ISV
)1 ( Dlsconnchon and | (Ground Hooks ) lkm 2V
Electrical Grounding R
Device )
BB A LIS (&3 52) BRI 4m R ZE ] R4
22 ( Access Road of 150m A
Tunnel Entrance )
23 | BRAEAZE R (537 53) Z2BZEMIAR 400m” ~ RO | s&dbid:
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(Rescue Preparation | 200 A R LA
Area)
(B3 54) BB RIET » MEAE 30 088N | (KB E = E
K~ RS S0m BA7K - TS aheEsy ~ BEX | baalfh
v 7K (Water 150mm PA_E > 7K% 65mm > 457 8EHEE 2.4 | (Quantitative
Pipeline ) NHLLE > EEEER ST 0.343MPa DL _E Risk Assess-
ment , QRA )
e
S B JR A EE ({32 55) FERmEERE 125m ~ BEAEACHR R
25 ( Emergency Power | 220V ~ 1.5 KVA PA_E
Outlet Plug )
Ho At fe e A #EEERT (Shelter ) ~ #EEL (Trollry ) fEEEK
26 ( Emergency Power
Outlet Plug )

etv Facility Mandatoi

W K TUnne | EscapelSion Vit

lescueJAreal

Rail Tunnel Fire Saf
Emergencyjcommunicatior JIFirelEnginel&dE

1L )

[Tunnel ventilation and safety measures, 2011, Korean Tunneling and Underground Space Association]
[Hae Won Lee et al, Criteria Re-establish of liluminance of Railway Tunnel, The Korean Society for Railway, Spring Conference Proceeding 2014

[&143 S M 2 AR K e ekt B
(BRIAIE: 2023/11/2 Asian Railway Conference &35 fE#)
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ORA Based desian

Rall Tunnel Fire Safetv Facility

al_

[Tunnel ventilation and safety measures, 2011, Korean Tunneling and Underg

[E44 (iE € = Efamait (QRA) Btz kB E BBJ@?% Bﬁz (—)
(BRIARIE: 2023/11/2 Asian Railway Conference &35 %)

ili v desian
rail Tunnel Fire Safety Facility ORA Base

[Tunnel ventiation and safety 2011, Korean and L Space

[&145 iR E e Rz (QRA) skat Z BEENT K 22 asht (=)
(BRRE: 2023/11/2 Asian Railway Conference &5 F5%R)
FIEK SRR e el & 151
(1) 2ZIFEELEOK Z2%¢ (Remote Controlled Fire Suppression System )
a. H KICT (Korea Institute of Civil Engineering and Building Technology) [
il
b. HIERsIRE R -

FATH/HS8H



c. FEEEZE25m -
d. HCTEREE3Om/s

Remote controlle

v Performance Test

[E146 Z U LR OK Ao E E
(ERIE: 2023/11/2 Asian Railway Conference €45 f5#7)
(2) AlfEBA AL (Deployable Screen Pathway )
a. FH KRRI (Korea Railroad Research Institute ) FH&%
b. FESIRFFEAFREL (Non flammable Screen Material ) ©
c. fENE 1 B (Powerless deploying ) °
d. fF/E4EE%ET (Minimalized Maintenance Design ) °
e. HBAAYHELESNNEE (Air Supplying and Rressurizing in the Pathway ©
f. BHIEFT £ (Smoke Proof Door System ) © y

FA8H/H58H



(147 AT e B =X 8 1 T R [
ISRer
(ERIAE: 2023/11/2 Asian Railway Conference &35 f5#)

(3) BFiEZF =K A (Moving Robot in Tunnel )

i KRRI (Korea Railroad Research Institute ) BE& -
b. 55rsEATEREEIF (Control Office ) #EFTIRIFESHE -
c. 20km/h ZHfE (fg3km R E IR ) -

d. FIF AL EfTRe B S & oot -

e. FHkEkET @ 200°C, 3047 4#

’ B ‘

Nt

e

I

:
J
I

= Ailhfﬂfﬂmi r I

-

[E148 B B AT R E
(BRI 2023/11/2 Asian Railway Conference 455 ¥)
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= - Jg¥EsR (Poster Session) MIRGHATER

TG AR AR ~ WS RRRE FTER ) 2 B R G s B E O I RS A R R
Bt B SR AR5 BB TS 2 BofobitaT B~ R H sk E =
PRERER R ~ BRSO TR S R LA O~ St RO A SR B R T 0 it
SRE SEEARTIHES > sl T
(VR E T A4

R GHER 4 E A RV H e B (Train Integrity ) BafZe s HBhYIHHERIESE
R > NSV HEEREMET KM « sEISIHZEH] 240 (Korean Train Control
System, KTCS ) ~ ¥ EE52 8B 4% (' Train Integrity Management System, TIMS ) ~
HIEETEEEM: 20478 (Train Integrity System, TIS) MFIESEEEME ZMMERES - B
BARIR HEGEEY TR » S DI E) U T 2 dRaH B S (RS TR
A YIHE 8 (Train Separation ) ST Z B - B RIS BB AN 7=
fof (Side Light ) 5 FIEESEEEMEDNREAE b2 #t M BONYI M 248 Leveld
( European Train Control System, ETCS Level 3) > H =51 i 45 i s 55 2 K
Buropean Shift2Rail 51 (2016~2018 ) thEkMeepmafy I s B 7 A 2 bt
7% 1 AFEREIR 2021~2024 FEIE#ET ETCS Level 3 5155 » ETCS Level 3 284 - 4[]
49 -

[&149 ETCS Level 345t R ElE
(BERIE: 2023/11/2 Asian Railway Conference €455 f5%7)
EE |5 B8] 2.4 (Korean Train Control System, KTCS) » #4535 Level 1 -
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Level 2 Sz Level 3 =@ 24K ; H2E > 40[& 50 -

[E50 KTCS 22~ = [E
(BRI 2023/11/2 Asian Railway Conference €75 #;)

Y B SERLMAE T 24478 (Train Integrity Management System, TIMS ) Z & %

T
(1) TIMS &
a. GBS A4
® ik InE I B E
® [LUAI TS BELER A AR AE
b, FREEARA R ) e
® (THEEMEEREIUE > L IRAR
® [T EEER
(2) DASELR (S Ry BLRiE 2 J0h
a. ZARZEREAE TIRD ~ TIFD ~ TIM Server (411[ES1)
b. TIFD 471 : Korean Vital Computer (KVC)
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GPS

f

TIMEES:

-
-
-
-
-
-
-
-

[&51 TIMS 22~ ElE
(BRI 2023/11/2 Asian Railway Conference 55 fiE#H7)
HI 52 E M 2048 (Train Integrity System, TIS) ZJEELE - B A HEFE
SR
(1) TIS HEEE
a. WEESIHAI B &R
b. GRS E RS
c. ¥R KVC FIEH5eHeM: 2 B IRAE
(2) TIS #E(E
a. YA LRI 4R EE AL  TIRD-TIM fEiRe5 K TIFD-TIM f{a]ik 25 21T
LTE-R TCP/IP ##4%
b. TIRD J TIFD #:{TECES  TIRD {ir 28 =R A I (e K (et s B R
T 81 TIRD-TIFD fig
c. FIEESEREM: > Hl ¢ TIFD MEHAMEEEE TIRD-TIFD BC¥fy| SR > e
s
d. FIEHESEEEME i © TIFD ¥ TIM/KVC 5 H 5 B RRE R B IR
3) FIEEE ZEE
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a. fH2% TIRD fr B &R ¢ &F0#E2E1H LTE-R J LORa {#2% GPS &3

b. % TIFD FI#H & : TIRD RAG B2 7258

c. FIHKMEFFER @ GPS ##7% (<=30m) ; LTE-R MEHERE (<=300ms)

FI R SERENE 2SR MERE (R IR I 1T 2 e MR I » FH e BV 247
(EEYE) HARER &R (Telecommunications Technology Association |,
TTA) 24 > IR AF (Osong) JAERARETT » HESIE A 6 HiFH
120m & (E& 1 5UHE) > FIHEEBIERGLENEIEFLRLE (TIFD) KFHHAK
& (TIRD) - 40 52 5 HIEHEE ~ AERREER - 40k 12 -

[&]52 FI B 5E FE M S IR R B
(BRRJE: 2023/11/2 Asian Railway Conference &5 f&#)

RI12 IR ARG NEE R —ER

HE i B
FeAiDIsE G TP R T 99%
( Pairing
Function) TIRD-TIFD BriohaE 99%
(=TS \ .
RIS BB LA e
( Communication
Function ) B Ik B R B % 99%
PR i o e
( Separation
Detection Rate ) I S o B 1 B R 99%
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(DR ARSI E
AR 5 i B o~ 5 i e B 6 e T 22 e ( Korea Railroad Research Institute,
KRRI) A 2 EARESHYIE - AFESRXEARESIREDIRE - BER
B A J 5 R R RS o AR SRR AR ECEN S L (Wireless Low Floor
Tram) EERFPELIT
(1) ER{RA S #Eg (Eco-Friendly Public Transportation )
a. fHEEERIER
b. Z4HEE (Fine Dust)
() LRI ZEER A4 (Securing Wireless System )
a. R EEE AR
(3) AR BLE SR~ F Z AL s (Urban Regeneration Policy )
(4) PR A
a. KIEHGEHNAH 13
b. &UREE £ 1/6
(5) EREAREM
a. RITETEIANMER FORE I (EN:
AR 2 SRR SN Y [ BR AR R S L & A1
(1) 100% =k 2t Y = e 28 22 SR JE AR L 71 8 (100% Battery type Wireless
Low-Floor Tram Vehicle )
a. EES
b. TR
c. JTEREEMFTA /A& S PR AE R B i 7 B RO - [
CSEAREN
d. RGBS s R A
o i SAEENREE MRS SEFEEYEM)
® EMBETTERM ik S ) R LB AR
® EHUPUAE o ALY B AL 2 GERE L) A0km (CPRER SR EERFfE LTS
ar: )
(2) A iEFTEEEAEESH 555 478 (Road-linked Tram Signaling System )
F54H/H58H

R
A
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a. FNEEGUESES CHEIREE RS (AES3)

PRI (E 2 H B R EIH S TR OR R S5 LB LIt oK

W=

s

L FH A B R B SR A S PR A e Y A

/

o
A

EHl 24
Control System
| g : : . o 3
Automatic train mEo:%}tJoyr{ng gn\;;|c§r_§ Situation boardai Control operation suppo?c!é'v%e;ﬁé_E
) Delay information/ RimEm
Uperation console route management server communication information/ Communication uperat Information collection
«—> ip_;grﬁltyﬂs;g?lﬁ-ﬂ/ﬁﬁsﬁ #h — e
ml - Tram/§|gnal|ng/Turr~ou1/ : - m. -
zwa ol é;;;ﬁ;eﬁﬁg.m ER /PR BiEmEMRE EHe ARWE/ Road traffic
&4 /TR /S RIEEREE control
RIZ 2R ERE A EIE
Field System
Electronic
interlocking device H “‘\.; s 7t
BFHEHERE » ? 3 )
2 Tt WEAN  mransm
Point g T icle si i
faarhibe e ofic sl By Vehicle signal light
L g RISERIRE

Turnout indication lamp
SR B 3 SIE SRS
BERERE
53 Q% LD/L Zjﬁ(«@lﬁ LD/L/ }E**%ﬁ_\‘%ﬁx
ERlAJE: 2023/11/2 Asian Railway Conference &5 #7)

B o B T2 BUE A FY (08 240 RS 288 2 B B s i 2 A T 2 R IR

B EE R B SRt E PR R R A (R 2 Slfee, - TR Bt AE A R RS
i

R R 72 e SE PR B T DU ISR R T AT B
ERUBE  A11F 54 -
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[E54 B EHFEH R E
(EHIHE: 2023/11/2 Asian Railway Conference &H5f5#H)

e B 5 AT RS T R S R 2 SRR AR R Y B St o R AR
B0 SRRl S BB AR By S A AR SRR L AR R ~ IR
BEREE R 28RS ~ AT R ] R R AR SRR B S 4
FARBHGHIE T3 » W EARFRFZ R 4R 10 FEPE ALY 180 E T -
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B BR
ARZR 2023 FEEE 4 & Asian Railway Conference @ {(¥IE 5N R ELH G4l » 2
w1 22 B A 08E  AHET E EE R - PRI A RE U RO S R R S R R
BB TR TE RIS 2 Wi SR A E 2% B hH 2 E Rt A
e\ < Bt > WEESETRCTE AR (Bl AT ~ REERS ) - MHIER T UG & AEE
FHEREAMBGHERE - FEERMES HEHREE ZFE -

F57TH/H58H



212023 FFE4F oo EbFET€ (Asian Railway Conference, ARC)

e % % B ERERT e ERAY
OB AT MSEAEE Y ER TRk A
# % W - ERIAKE
HOE M B SENE
HOE R REILI24E10H31A E11H4H
w45 H Hi - RE125212H25H
o H oE:
ER EREE R
1| RE S B R > R e e TR G R R R | MERT
S B 5 A ~ B e s 7 R T B I i % 2 e | COPRR
- mES e
2| ERFFACE I £ B B 4 T R R AR L > A | MIERAT
R (Bl AL KEUE%) e s | OVET
KB ERCAE AR E R  BEERE RS | ORRT

A
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