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1) KOTRA, QA FA(ZE wER1xe} A=rit oA 73t S Ao oE 7|39t A7), 2019.8.6.
https://news.kotra.or.kr/user/globalBbs/kotranews/782/globalBbsDataView.do?setldx=243&dataldx=176627
THE WHITE HOUSE, Legislative Outline for Rebuilding Infrastructure in America, 2018
https://www.politico.com/f/?id=00000161-8a9d-d53a-a5f5-bffd597b0000
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Z7tnE oflAFH(Fixing America’s Surface Transportation Act)2 O|= Ftlof| ZX nE

220 ST7IHQ EXt xS OfEstn HRE AM Hao| SEH2

FASTH2 H5-d 15 dxete] Qo tigt 9217t sobxdol m=t AR 2
dite mHshl S40uE #d Ag 3 FAE A5 159 124 Al¥dE AH

u] WEE(DOT) £49] FTA, FRA, FHAOA =208, fF1E, F=1E, EFILE
nEo| Qme} B $ARSS 9% okt Zead 23
- A¥PE T4 (Federal Railroad Administration)2 Amtrackiite] 3 7]&of| A X ¥
THAE, 24 7 AR 5o oy HANS Y
© Aol AA Hrus 59 P58 AEdS =ol7] sl CRISI T2 100
199 AAto R 29 4 49ar g B3
* CRISI(Consolidated Rail Infrastructure and Safety Improvements): Xgtst 28 20f2=
HEO FA X, 1&5E2 HE WARY, 2| M olmeto] JiM He LM XHHiX| 3
H o™ Va8 HiEoh=E ZEHE F0| XLt
+ 199 11¥0ll= =A] 7F AAEE0] gu] 9 7S 91t BE =151 REGP* ]
24 4idt 2] a2t Ag T3
* REGP(Restoration and Enhancement Grants Program): EA| Zt O{ZHAEEO| H7|XQ|
FAIES AlE HIE, Q1| HEH|, M7H| S2 2F XHZ0| ZEEDH, XUFEEA EA| H
AmtrackitE Zefott 7|EF A2l GAEL 7|»¥E MFE Tts
o a2 Ao 9 2YHFE A|A”(Positive Train Control) =, dE Ad &4
QA AF 7 FEYA 5 A ZHES 990 o W
- A EH(Federal Transit Administration)2 A|Hd, AA4d, &
19 tiFuE AlAEe) Fu] 9 /S A oheftt Hixa A
- A= 2 A (Federal Highway Administration)] STBGP*+= A|9¥
S40E AY ZEIHOE JAWEF P gt AeH o2 A
* STBGP(Surface Transportation Block Grant Program): HEtHE= AIR0| gigfn ZOoH
Ao MRITRZOIA Ol A0 Chet IHFHES FHALEMN X[GH EMS UG o
gHoto|C|o 73

o

N

2) APTA, FAST ACT: A GUIDE TO PUBLIC TRANSPORTATION AND RAIL-RELATED PROVISIONS
https://www.apta.com/wp-content/uploads/FAST-Act-A-Guide-to-Public-Transportation-and-Rail-Related-Provisions. pdf
TEATY ZAAYATLAE AAZAZE, vj=ro] 2L F7nE g4 FAST
https://ubin.krihs.re.kr/ubin/wurban/world_city_instance_view.php?no=1563&thema=

3) FRA, U.S. Department of Transportation Announces Availability of $24 Million to Restore and

Enhance Intercity Passenger Rail Nationwide, 2019.11
https://railroads.dot.gov/newsroom/ press-releases/us-department-transportation-announces-availability-24-million-restore-and
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7 0] 2E2(DOT)= AUHEHZA7IZ(RRIF)S Ot Hzws eloate| £xt £

X HHHEEIWZ17|2(RRIF): Railroad Rehabilitation & Improvement Financing

e AN EE AYs TRAES FAUsks 2AN, APEY, R, gREE
71319, WIZk PPP AlIAROlA At} 3589 Teie] A B B85S AR

1o

"19¢9= E“*P‘ A A 99| thFuE 7|1 DARTOY 99 14 8uivt &
RRIF A4 &S Al3oto] drus Azt ddist 9 At dd 3

- DARTE DFW(Dallas-Fort Worth) =A-&3to|A Plano/Richardson A|E7}A]
FEOF o 2679 AEE AW FEME Ao &3 Ar ZAE 7
% Cotton Belt Corridor Regional Rail Project

- B2 S501EE S48 A E JaHol=T Y BA0] & EFoA o|F Edlow
Hel 107049 A4 IAF AA, 89 AEAFS YT AF

The Colony

mm.

Plano

L] Shiloh Road
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Lewisville @
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UT Dallas
. =

Preston Road Richardson
.
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~, " Carroliton
SaEs Addison

Addison
ress
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D
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Farmers

m o
oL
Branch

(2] 4 Garland
L 3

o
DFW Terminal 4 @
B (by others) ~

o Dallas

. <
Irving .

‘ Propesed Cotton Belt Station
= Proposed Cotton Belt Alignment
® Existing DART Light Rail Station
1 University ® New DART Light Rail Station

Existing DART Light Rail
® Park [ ]
A . o — Existing Rail

Euless

)

. & === DCTAA-Train
Miles Highland Park W IFWTATEXRail

Atz: DART, Cotton Belt Corridor Regional Rail Project, 2019

https://www.dart.org/ShareRoot/about/expansion/cottonbelt/cottonbeltdeis/CottonBeltDEISApril2
018.pdf
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[12 272] 0|2 TEHE XA
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4) https://www.transportation.gov/briefing-room/us-department-transportation-announces-908-
million-loan-finance-cotton-belt-corridor
https://www.transportation.gov/buildamerica/programs-services/rrif
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xHE=
o=o

00!

HEWE QEIE HBSE MZO F2 ws lmatol et HHIE =SXoz JiUS st
Hr} L2 £XKBUILDY) Z2I3of| 19H = oMo 2 92 | FXI5)

* (BUILD) Better Utilizing Investments to Leverage Development( 18 72 AlH)

BUILD Z2#o wa P Fr 59 29 7E Jud /fH4E Q) A
- A, A, AHIA A 7HsAd, ] B, Al 7R, FRISIRE ofsf AR

LEUA 5 of 55 st A4

- Hl= A9 AZ5E Ao we} A9} FES BFote] ookl sEA|90
AAgE =2 A Eo] BUILD Transportat1on B9 50% A¥

- BUILD Z271H v} X g2 27 SHgt Djolr, @ o 9yt Do qtsto] AlF

"19490ll= 3571 FollA 557 ZRAET} spojsto] of 99 T FERE 3
- IZAE £ HenE Qo] Uit AFAQ EX} ZRAEL oF 4H0 7 F&E FAL
Ee wARe] /b -Hold A 3 she 252 flT Ak lxe 32 Ad

(® 25) 0|2 BUILD =210 oJst MzDE EX} ZZHE AlH|(194)
(Br9): ot =)

- ATRI BN Bt F, 512 U 2S 9t A2
ut E= CpiasE A1 70| 5S i

- 71E Y A(rail spunE AIATIA| EHSIH & oF
3.2010] E3g oizisk= Fhel T A 2feloR 1Y

Rail-Truck Transload
Facility Project 11/16
(Spokane, Washington)

The Underpass Project - ‘Uptown Normal Intermodal Passenger Rail
at Uptown Station Project ~ 13/22 Station’?| E=lf HZ0| & Hf BS SHZ2T OtLEt
(Normal, lllinois) HelXy, AEA 2 S Xot=E &4 ¥ A4
- 9F 2.3 OfY 20| EUXIE AMot 3tF H MEE
Phoenix Sky Harbor &1 OHA A710| off & S0 65719 55 H=2
i i Ha=e H7
Northside Rail 24/239 AE=S HA _

Expansion Project - XIRE NSK A0S S= S HHEQLEN Oy S

(Phoenix, Arizona) S4teF oF 16,000CH/Y2l RIS XE|sk= WAHZ0IM

_|_

At X|Hg 2oz AME S 51t J|0H
Veterans Boulevard - 00 = =2Z(State Route)| CI=SA Ed|US TEiGH *'ﬁ
Interchange, Extension, OIEHIQIX|(IC)2 Z4AM5I, EMTt TS ZAMQ Qlmg} ol
and Grade Separation 10/71 ASCT (Adaptive Traffic Signal Control Technology)2
Project AX[GI0 RI, Hatk}, He &4 3 HrolEg fIst Eit

(Fresno, California) OtMSH 25 @& AAHS 4

5) https://www.transportation.gov/BUILDgrants
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ZH|IE=HEHUIC*)2 RTSE(Rail Technical Strategy Europe)S S5l 52 - 3l22| 25
+20| ti8sta '50E7X| ds 20| 7ts8t Hx QlZat R0 =
* LY EZASHUIC): International union of railways
57, 5%, AEARA 5 28 olsBAA Jute) vlg) AEAAY LS A 3

8719 dxuE Hof 7];0:141 ugke FA4

- AL WE 2o AAY FIE = 23 - AES 59 AEIE EEShe 7|
ofux &8 9 FEAH AA —"rLéoﬂE ¢

- A 5y S ¥ FHEAS A8l [oT 7|8 Al2HE =95k 5 Aloi¥E
9 B4 a9 A5l Ay I A4S A%

(¥ 2.6) RTSE £ FZlHist Al NEI|&

SR80| 7K58 HARZH B8 2YOR +43 B0 I OflLK| Y
- R} SARIZRIS At ST 1H|A
- 229 Mg AIAHS st CCC 249 BHES}
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SXEAHIZ U 29I BUS
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- DEsE B0 o B0l ALY U HEHE ASVS XY V2
- OJL{R) B3 2 T HIg BY
- JRHAD Y| HE28S ol BETASE AV
® Roling Stock - A LK 2F 2 I
- si2ERl AS 5 Y

- 2=ERI9| 0ot ZEM EX} 7F AEYHA AAS Plot SYFHER £

<02 OARlE Set fUX| 28 ey & 287tAa &Y
- MY H HAGIEX] 718t XE7tset QUAl 571
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KAXHE=SE
O 100
- 520l MY U AW HTHW KT
romation |~ B UL IT tool BRE B HE Ml HBXIS B 25482
® o AR Yeas
anagement  _ xjaxol % 20| HlOJEf HZOR A7 MHIA B4
- 7| ot W AlAE
- 52A0| HE2US 95t HAH0|T MHENS 2E HE ZAX 84
© Raiway Peoplo SN2 TEH 24 SR i3S 918t Q8 Aol 20 22 5243

=
- Mo B Y HYTHS 9B T8 XAUKHE

« 2 uE 20 Het Yst

@ Security - loT7[8t SE4% X AAH

- H2{ & AO|H 324 CHH| X[SHQ1 ZAH AlAH

+ 52 OtMEE

- RS E Yot S UES S CCC 249 XEXQ 45 g ¥
Safety AH=35}

- QMBS st R 7t 59 Ft

- 3k B2 2459 L3510 OiH|st X|&XQI OF CHH|Y

HMTHPAXIZQAS|(ERRAC) = HE 7|2 X7 2EE™M ‘Rail Route 2050'2
=1

=
o 3= - 2SS BEEE =SHE de =™
QEUHCHTXZS|(ERRAC): European Rail Research Advisory Council

A AERE Ade] AH RARS P AT AMuG gAS BER UY
XA

204
- 29 AESt 5 ARl WVlE A8 Sl w2 0] diesial At A
H|g

7}
o =4
Qe AMv B nhn 5 w8k WA 74 A8dtel §XH40t Hid
a4 4

50971 AE, SRS TS WEST A, $UDSHE YED 7% 52
F9 BED 59
- 5087 EREEEO] 30%(CF 300km)E UE, HHSRO] BESTEOR T
007 159 36l ks ek Aok BE H0F ¢ 452840 Ax
YEAIE T3] HEHOR 50U SUTSLYE YEYAE 75

3 24 95 Tl AR A Folu, Aol Awol 8184 U olAss
51 BEHES 7IE 11.5%, 7.0%°14 22.2%, 15.3%% 4F =73
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I REXY/HEE(EC)E RE T ZE sutXQl 24 UEQI #ES 98 CEF

(Connecting Europe Facility) Z2HMEES xXl &
¢ BUE 20971A] 3l9= 7 %, AlUA], B4 HEYTE dZs)] B84 S F4S
EHo2 o= §9 92 ZZAHE(CERE 3
- gasE 0% Quete] £ Aol oIt BFIS sty Bl
SZst7] Qo FL= 7 vedt =9 Q=g 15 FRE 4
- oo CEFE #Asto] EU-3|Y¥= 7+ 2483t 528 &9 A f82 9= +8 A==t
T+ ZZ2AEE Y
o EU F8 9l=g} 31712l 9719] 7+ (Corridor) W & 94719 &8 1L S=2-d=2

A4, 38/ =9 T3} 2E 0|83t 29 A d4, 19k 5,000km 77+ PEHES)

=737t E FA A7 NS AR 35709 Z2HEF x

[3& 2.1] 98 CEFQ o M: mEY

6) Kotra siQAIA A, 49 914 TRAE(CER): O &% #o°F 2018.02.13.
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(& 2.7) 88 CEF2

AZIC|LHH[OF-X[ZS3H
(Scandinavian—

Mediterranean)

Sofi-2EaH
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LUE-O=2|0fol
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2iRIZ—UTA
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CHAI QS
(Atlantic)

NESS |
(Mediterranean)

o
28 o2

At=: Kotra,
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0IZ2|0IE A&oh= 55kmTZh)

P
>
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A M new Rail Baltic AfY S

i

Z 2186km= 4
MILZHSeine), AZEZH(Scheldt), 2Z(Rhone) &
BRA-SMEET-2|Z(OHA) EHE HegAt

A= U OfUME Belfast-Dublin-Cork, Dublin Area Rapid Transit
(DART) 2 ZZHE

TEPS!

T

Koralm H2ES Helot EHE, MZ
O|H2/0l S 67 ¢Z T2ME
QAEZ|0t Semmering Base EZEY Z2NE

SZ2H7(0f, LAEZ|0F, S2H|L{OF,

HA

=1
=

SUZARO)-AAA(BE)-0|ZH2|OHZE T, LeHE 2
a0, HFRE, 52 HE dot MY S

2h) 2 Zst A

HEAS A He A
NEHE AF AY

2 o2tA HE2E(Bordeaux)-FE2(Tours) X[gf

=
S

THA(Lyon)-0I&2|0KTurin) S2H|L|0t-=20tE|0H-&7}2

HEAY S

2=,

OZHE(CEF): © 24 £0f, 2018.
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=22 514 Ck2|9| Network Rail Control Periods AIElS £2I510 EEwE $4 olma|o|
Ils &5 2 Ast Zsto F=7)

F=o] Ax2Y AFAAF NetworkRail2 Network Rail Control Periodo] 2J3F @A
Agol ot A= et /Y 9 X B AR

- 969 CP1& AlFCoR 59 &9|&2 fsto] T CP59 o]o] CP6 AR A%t
CP5(14~'199) 717tell= 3k F=9 &5 sty I A3A1717] Yl
SEN(Strategic Freight Network) 7|2 29 33 5¥iul o= &

- SENZ A& g 7|99 SEEF % 59 7H/‘+% HHoE QI e
YA E(Felixstowe) 3 EadS AAcstke ZEAE 63T Bt £

-dx YEYA 5}% D AAR P, YENT F-FA- B, ARV 29HE

A 5o Ade S

01% ST sk =70l Hi Avs ol ASHeEN e

B

CP6(19~'244) 7%
w5 et A=/

- AEWE5Z o83t

mlo
1o e
e
ot
e
rir
offt
>
-
™
f
oM,
o,
B
2
N
8
®©

o 17 FA49] & MHIAE ATSHL CP6Y EX 24T dAY Y HHAlS
NAst7] gt 2o E ‘Putting passengers first ABE +H9)

=
AIRE BRGS SR B2 Eap] 20
$ose PHMOR NASRES REale gr10 BN e AT
- EH 02 HighSpeed2it(HSE HE L h%s S0 HOR A4S
253to] SEABAHHGVIONN LS drleded 25 =n

X HS2it= Network Rail 2 Highways England?t &4 "12E8H HHE TAE: 744
OD2HEHS? D2ME)Z X8 Z0|0, 0] I2MEL Q20| HAJ|KA 242 2xoz

3H7(Phase One, Phase 2a, Phase 2b)2 2510

7) NetworkRail,  https://www.networkrail.co.uk/who-we-are/publications-resources/our-plans-
for-the-future/

8) NetworkRail, Delivery Plan - Control Period 6 (2019-2024)
9) NetworkRail, https://www.networkrail.co.uk/putting-passengers-first/
10) Department for Transport, HS2 Ltd Corporate Plan: 2017 to 2020,
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g2 WEL(DM)*E ZE AIRI0| ZELTE XIRE7 0|28 £+ U= Y - mo|MS
JHMSEE7| 2lst 29| ITS(Inclusive Transport Strategy) T2k $2I1M)

* @2 WEL(DIT): Department for Transport

ITS A& UNQ| Envision-2030 Goal-3°] <A, dEw8& I3 &= WE
npo) Hag-wely ool
% UN Envision-2030 Goal-32 ’154 92 UNMAIS|QI0A RHEHE UNQ| ‘K&7ts/iY 28

(Sustainable Development Goals, SDGs) & otLtZ '30E7EX| ZOHQI, LOfX} O{ZI0|&
ISt DE HEWS O|ZXE0 HASE MIstn wsSeHd /Mg Sr=E 4512

ITS FA9] dglo g "0 E 7 52 Access for All Z2 TS F4 "24E7HA]
AFot7] gt 39 =9 At 7SS '18d 79 FHI3)

- Access for All2 WE9kA9] A4 A Qo g} /A4 Zrgfog HApHR
AFAE S0l AA7HA < 20070 ol GARe] FEAS A

= WESH(DM= E=usSo ZYH 235 =xez Fzus 57| 7Ie2EUS
}
—_

o]
o LS —
st ’40'—=|77}II R ALl &S

= WEFDIMY = -=25(0RR), = AEZHLI(RSSB) 5ol ofsto]
493t ‘Rail Technology Strategy 2012’ 67] FAo| W3l 4087149 GAE
/MY Ade 4

AL -=22(0ORR): Office of Rail and Road

HEOIMEZQRS|(RSSB): Rail Safety and Standards Board

X O FEMO H S, @ oHX], @ 2122, @ HEXY, ® FEHD, ® 245 MH[A

5 Aol 9JA RSSB+= NetworkRail @ UKRRIN*@} @2sto] n]gfo] Ht A wE-&
g% ket 714S 1 9 Agels &
* UKRRIN: UK Rail Research Innovation Network
"l6dRE Hutd HUAA, fAPARA(hear-miss) EIAIAH, A ZHHAIAH]
AAFHE A AE] LGAAH =31 AA S X5F O]'%j-?_]'ﬂ/\]/\a](SMISH*-Q- Kok |
* X5 OtMEZ|A|AEI(SMISH): Safety Management Intelligence System Plus

11) Department for Transport, The Inclusive Transport Strategy: achieving equal access for disabled
people

12) UN, https://www.un.org/development/desa/disabilities/envision2030-goal3.html

13) Department for Transport and Nusrat Ghani MP, Access for All: 73 stations set to benefit from additional
funding, 2019.04.04.
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SMIS+ 918848 APHo WA -#alr] A% AlAoR 919 @rdo] 2 34
Fof dis) & BIot= 5
- 40d7HA] 71E g 78RS FHAR 71HAE AT} SA0] 2ATVEA S
Ae BRE oFsold, BAVIE 59 AL 3
¢ 179 o]F, Al 1&£FA9] 7|HAE Class-43 HA7| Ao A AF-gA o]
¥FE HEQl Bi-Mode Class 800 71%54% oA
- AT BEg V1UAE TSl tiRE Y mEE edets], st TrloA T
Az 7|3 o835t tH?li‘ﬁ‘”‘ HjE A% &
« 209HE AlYEE PM 9@ NOx #dH *1% H&7]& Stage-5 &5 99 Hot
ZEet A Ay AA viHo]
% 202 EQElE Stage-5= PM & NOx HH%%E% 09T O|F MiAt-HEE 7| X} IS
CHH| 90% Ol4 Z=ots g8 SHE &3
- AESdo] gekash 574 Bel YIS BHoz P4l ofoltje] FBE 915 First
of a Kind 2(Foak) W3z 7}&
%18 102 JHE|= First of a Kind 2(Foak2)= MO AFRAPL HEE O H7 0|28 2

UEZE MHGt= $EDE MSAHMOZ |novate-UKS| FSAT|Y AT 0|LJME|E(Small
Business Research Initiative, SBRI: 7|21 %2: 3.680t MRE)9| AUsOZ FX

DAS Pllok P
{rese

DAS & ATO welo Connect DAS to Traffic

Management Centres

II\IIE_'LIJGENT

Mﬁﬂhﬁﬂlﬂm
SYSTEMS

Abshireviated version of UK. Future VISION "'ffl"l |_|lﬁl'=f1l t
Strategy |ndicative Timings capacity

Atz RSSB EH0|X|, https://www.rssb.co.uk/Research-and-Technology/Future—of-the-railway

control systems dynamically optimise netwark
nt movemnent of passengers and frelght

[3 4.94] = RSSBe| Hx FHIFAMO X S 20 7|& 2=
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26

X XHESE
oo o
DA ZRES(SNCF)= UNOIA ZHEHE X|&7HS3H it SE(SDG)E 7[HIe=
HEDE 22 plo] EHIX DAS st MR H2t £
* SNCF(Société Nationale des Chemins de fer Francais): Z&A MZOo| M-S E25t=

HE2YPHOIOZ SNCF EPICIH SNCF Mobilites 2! SNCF Réseauz 74
SAT 3FE9] kA A, 1A ST A,
DOOR-TO-DOORY] o]54 §4l, HgF ols= AT &£5F4 /L 4
- AETE B 7190] IS A LA > YES xS AHsieiw oLz}
ool tigt HEshE Alol=eAS AFStel HHT B $A
- 17ERE 22 Y A FAEE AESh] e HOO 22 IS 406k AA|
o

o
AAL9] 00% ool AL WHE AL BEE A

W FHAONA o | A] AHE FHselEA FAlO] =g & & e £ E
ZF+&= Opti-conduite A|AEIQ] B 3Hito] 8

- A9t 9A= Grand Paris Express A€o wet A o %] 52 3HE 7|&S
AIH0 & Hrgstal, 549 HodS 1ot A

ol
rﬂJR

J

LB F20 G AUE Best] A

HE 59 A8 WS5h= Keolis incubator programme & %

14) SNCF - 2017 Corporate social engagement report
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- HE AZS HAY 5 Yk DRAE, A& AL nEstel W] A
nRAES 21
(% 2.8) FTIP 2030 S& 2 MF H2F

uE 0|8Ae Ol3d &Y -

A HS -

= 307Xl nE U=t Jlghof 2

g

5w o4 ehaA 7% 719 #A8E &

o1 =

olmat AlM2 QA|w, WA, BHHE
IS 52 WM U B2 o
DE0| H2A B

IS QT3 25 7t Y
IS 52 1M L BSEY Z4

DE4Er 2010 MY FA

33, 37 5 AT 25 SUS SV o2 25

et AldE AR, WA, Stist

EX| o Mgt

At&: BMVI, The 2030 Federal Transport Infrastructure Plans, 2015

F32 FTIP 2030'2

Al Qlmgt o] it B4} Hihe 7| ugt AJ-9] /jAS QA% E A5k
A QA oF 70%E A HS H]EOoF HjA
- FTIP2015 ti¥] 7]& QZets §-A]- Bkl tiAlsle glof] 415 Zslste] fA#e

4 wAE Y8 1,4169 S=E EX
- 71& Qlugto] fA¢E] 9 WA= =2(6709 F2)°F HE (5849 F-2)of FF o

A dflite) oF 90%E AHAI

28 © 2019 ZEWE R&D SEZAl HzwE 20t

AL



A }’{ 213! Al"'i Tfﬁi?ﬂ’

creative dveam builder

o

XA 2

Pal
e
N

L
3
v
N
o
w
o
lo

=
Olm
HI
=]
E

7 |EFEXE
(16~'30)

2 132.8 12.0 67.0 15.8 18.3 19.6
He
olmay 112.3 7.4 58.4 8.4 18.3 19.7
25t 24.5 2.2 16.2 0.9 1.8 3.5
ol 269.6 21.6 141.6 25.1 385 42.8
DEALH . . . . . .

AtZ2: BMVI, "The 2030 Federal Transport Infrastructure Plans, 2015
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S0tH 2|7} s 421%
o 18.55% OfA|OR2A|OFL]OF
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| D NEERE %0018) @ CAGR%(2018-2025) |

At&: MarketWatch, rolling stock market global forecast to 2025, 2019

[3Z 3471] MIA H=XIZ AIY HY

20) SCI Verkehr GmbH, MultiClient study: Rail Vehicle Maintenance - Global Trends in the After-Sales Market
2018, 2018.9.5.
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I2A(3.4%) =22 HY('18~'25)

¢ =Y AEAF A FEE 189 50,984W /N4 AFt 4.16% S7kste] 259
67,8104 24 Ag
- ASHE/MER AT EMU Ao A8+t 4EC] 4 8.70%, 6.05%% F=
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(# 3.13) 3= H=RIZ AIZ HY(18~25)

CAGR
T N A R N N N

Diesel Locomotives 612 1 44%

Electric Locomotives 784 828 856 926 1,022 1,279 5.91%

Electro-Diesel 13 14 15 26 33 43 1584%
Locomotives

DMU 419 421 428 442 464 504 2.36%

EMU 537 545 567 614 677 856 6.05%

Lignt Rail/Tram 315 323 332 350 373 432 3.84%

Subway/Meteo 170 174 186 215 251 334 8.70%

Coaches 2,259 2,282 2,350 2,493 2,671 3,062 3.85%

Wagons 43,822 44,265 45593 49313 53,337 60,574 4.14%

g A 48,932 49,494 50,984 55,048 59,5610 67,810 4.16%

At&: MarketWatch, rolling stock market global forecast to 2025, 2019

21) RAILWAYPRO, EMU worldwide market to increase by 8% per year, 2018.5.21
22) Markets and Markets, Bullet train high-speed rail market — global forecast to 2025, 2018
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o =0 AT A R 184 16,271HA0NA ABH 4.23% S5k 254
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- 5L w77k ARl EIHAQ] 2% AlLE AR A5 FAIsIAL 9loH, 257t
71718 6.09%9] w2 4% A%

(% 3.14) =Y H=XIZ AIF HL(18~'25)

F=1 o ’ ’ ’ ’ CAGR

Diesel Locomotives 147 153 161 167 172 180 1.64%
Electric Locomotives 222 236 253 279 311 383 6.09%
Electro—Diesel Locomotives 67 70 73 80 87 103 4.98%
DMU 314 319 320 333 348 361 1.74%

EMU 1,146 1,221 1,282 1,400 1,544 1,808 5.04%

Lignt Rail/Tram 223 232 241 261 282 326 4.42%
Subway/Meteo 156 159 164 174 186 218 4.14%
Coaches 527 533 549 582 623 718 3.92%

Wagons 12,715 12,844 13,229 14,035 15,034 17,653 4.21%

g A 15,618 15,767 16,271 17,311 18,687 21,750 4.23%

At=: MarketWatch, rolling stock market global forecast to 2025, 2019

o u|=o] ALAF AR FEE '18W 25,2358 AWF 4.4% FUFSto] 2549
34,1238 24 A%
- EMUE '189 498 /dollA A8+ 5.34% S7Foto] '259 7188 24 A%
- AoHE/MER= "189 12284004 ¥t 4.21% 37l 2549 16294 24 A%

(% 315) 0|2 T2 AR MaK(18~'25)

CAGR
BTN ENEA I EREN N

Diesel Locomotives 2.52%
Electric Locomotives 19 21 22 24 27 32 5.49%
Electro—-Diesel Locomotives 2 3 6 11 16 32 28.50%
DMU 173 191 198 211 224 251 3.46%

EMU 42 47 49 54 59 71 5.34%

Lignt Rail/Tram 73 75 76 79 85 98 3.75%
Subway/Meteo 115 118 122 130 140 162 4.21%
Coaches 213 224 232 249 266 300 3.71%

Wagons 23,115 23,348 24,282 26,263 28,406 32,831 4.43%

g A 23,978 24,264 25235 27,282 29,498 34,123 4.40%

At=: MarketWatch, rolling stock market global forecast to 2025, 2019
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o mYAL dmas dmele] 2 AU et ARAY A £ S so
ogEm, 189 3,378BA0NA AHF 3.48% S7Hske] 25W 420384 A%
- 7171 BRI} A7)-D A BAE 27E A 5.64%, 4.54% sl T A
Hexe A 5 M RS A% oW

(E 3.16) ZZA H=XIZF AR MAH(18~'25)

CAGR
BTN KA N N R

Diesel Locomotives 102 106 107 109 115 1.21%
Electric Locomotives 148 158 167 179 197 245 5.64%
Electro-Diesel Locomotives 45 47 48 51 55 66 4.54%
DMU 116 118 119 120 122 125 0.76%

EMU 423 450 475 504 540 626 4.03%

Lignt Rail/Tram 88 91 94 100 107 124 4.08%
Subway/Meteo 86 38 90 95 100 113 3.21%
Coaches 247 249 256 269 284 317 3.14%

Wagons 1,956 1,976 2,026 2,127 2,246 2562 3.42%

g A 3,208 3,278 3,378 3,651 3,759 4,293 3.48%

At&: MarketWatch, rolling stock market global forecast to 2025, 2019

AR O] HEXTF AR FHEE 189 1,609WAJoA AP 3.44% S715H0] 253 ofl=
2,038HA A AT

- AdEL2 Hx HAESh| WE EMU, AoHE/HER 5 A7|ARF ol s AlFo]
gAskd Zlog diEY, A 7|7 B9t EMUSF A7]-0 A7} AL Zhz:
3.49%%F 6.12%9] #WE JHAE EY AT

(% 3.17) Y2 H=RZ AE HY(18~25)

CAGR
LA EN RN

Diesel Locomotives 1.06%
Electric Locomotives 20 21 21 22 24 28 3.79%
Electro—-Diesel Locomotives 3 3 4 4 4 5 6.12%
DMU 91 89 83 78 74 90 1.17%

EMU 681 724 746 784 832 949  3.49%

Lignt Rail/Tram 189 197 205 223 239 261 3.51%
Subway/Meteo 128 131 137 151 167 202 5.70%
Coaches 278 281 286 298 313 352 2.99%

Wagons 107 113 115 120 126 139 2.71%

g A 1,508 1,569 1,690 1,691 1,790 2,038 3.44%

Xt=: MarketWatch, rolling stock market global forecast to 2025, 2019
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t=: Alstom Annual Results 2017/18
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At=: SCl Verkehr GmbH, 2018.9.5.

[3Z 3.187] 174 MA| L XHE =R |RAEF MY A2

24) SCI Verkehr GmbH, MultiClient study: Rail Vehicle Maintenance - Global Trends in the After-Sales
Market 2018, 2018.9.5.
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1.2 ZLHA|ESEF

Qa|Ltat HERRY AR T2 18 SA9TA0IN ST 383% B715101 2511 11058
Sy MY

¢ EMU+= '184 134WAoA AB+ 3.57% 7dsto] 259 1718744 24 a4
¢ At/ /MERE 1849 1370 AHt 5.7% At 259 20294 A

(H 3.18) ZL H=XIZF AIE MA(18~'25)

CAGR
EETEEEEENEE

Diesel Locomotives 0.83%
Electric Locomotives 32 33 35 37 40 48 4.94%
Electro-Diesel Locomotives 5 5 5 5 6 8 6.99%
DMU 16 16 15 14 14 16 1.25%

EMU 121 129 134 144 154 171 3.57%

Lignt Rail/Tram 189 197 205 223 239 261 3.51%
Subway/Meteo 128 130 137 151 166 202 5.70%
Coaches 132 134 138 146 155 175 3.49%

Wagons 157 165 170 180 191 211 3.14%

g A 791 820 849 912 977 1,105 3.83%

At=: MarketWatch, rolling stock market global forecast to 2025, 2019
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90,1554 €= 128 & AHY 15% s&o =

(% 3.19) = H=XIZ & - o 4H ciop: H )

I N S 2

= ¢ 41,398 99,948 20,938 11,437 8,497 5,394 29,525
=& 602,690 119,860 220,725 391,901 280,984 64,330 90,155

HI

M= BRHUEBAL AIYR0F TR, 2019
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a2 ZEWESE, TH3A M ZEAIE((RN., 2016

25) FEISE, A3z Axobd FFA 8., 2016
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| I I I
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Atz MARKETSTUDY REPORT, At 3.4% CAGR, Rail Infrastructure Market Size Will reach 61400 million
USD by 2025, 2019.06.06.
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Xt=: BlueWeaveCONSULTING, Global Railway Power Supply System Market Demand by Product Type (Third
Rail System, Fourth Rail System, Overhead Line (Catenary), Others), By Application (Ordinary Train, Bullet
Train, Metro, Others) By Region (North America, Europe, Asia Pacific, Middle East &Africa and Latin
America), Trend Analysis, Competitive Market Share and Forecast, 2019-2026, 2019.09.16.

[3Z 3.210] MA Ex MAIZ AlAH AY Y

26) SCI Verkehr GmbH, ultiClient study: Railway Electrification - Global Market Development 2018,
2018.04.19.
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At&: MARKETANDMARKETS, Automatic Train Control Market by Automation (GoA 1, GoA 2, GoA 3,
GoA 4), Service (Consulting, Integration & Deployment), Train Type (Urban (Metro & High-Speed
Trains), Mainline (Passenger & Freight Trains)), and Region - Global Forecast to 2023, 2019.3.
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Xt&E: MARKETANDMARKETS, Railway Management System Market by Solution (Rail Asset Management,
Track Monitoring, Revenue Management, Intelligent Signaling System, Route Planning & Scheduling,
PTC, CBTC, PIS, Security & Analvtics), Service, and Region — Global Forecast to 2023, 2018. 7.
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Xtz MARKETANDMARKETS, Digital Railway Market by Offering (Solutions and Services), Application
Type (Rail Operations Management, Passenger Experience, and Asset Management), Region (North
America, Europe, APAC, MEA, Latin America) - Global Forecast to 2024, 2019. 9.
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a

20| B

o

E73]

==

- BEC61375 =0 w2 100Mbps Back-bone™(ETB)¥}+ 1Gbps ring B(ECN)S
A-gatal ZF Ax|ek TCMS 7t 339 dloly 412 &d A BYEFo] 71sdles

A
- 270 Aokl SiC 27K AE3tol B 20%, H3] 21%F AusAOR, GFAY
BN 712 RS o] 13.5%9 3% AT 4% B G

AtE: http://en.sasac.qov.cn/2018/09/25/c_428.htm

(23 4.254] Z2FXIC| XM MSX} CETROVO
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7 U= MTF|AL JR Easte E|LH F 400kme] &S W 4= s MZH =1 HX} Afa—XE
JHeSin 19 58 EHIAE CHAo] S¢J29)
Alfa-X+ ’30d A8351E ZHZ /g Fol, &rtolx FEdo|A AZZ7hA] oF

360km9] &rE*g 23 7

- B Y Al9] ¥=gof diAsh] ol A5 o 3789] 2T} 16me] Zol=2, upA]gt
109 2=Fe] SR e 22m Zol2 dotEA A4

A= F 102 AR, Ao HAEE oojH oIt Hd A9 A4
o] EE Argoto] 74

o} oofaMAE S8 #HBo| PFHolm GAb, AHojdH, fAIES Al 3

2o o ne

o 79 HlolHE ddst s BEYETl 7S
199 5ERE 229 3Y7HA] ot K] i Alltto] oA Al 24

(Alfa-X2| 2&4)

16m

(Alfa-X9| MFH & 20|%)

XtZ: Bloomberg, World's Fastest Bullet Train Starts High-Speed Tests, 2019.5.10.

[O2 4.258] JR EastOliM 7H 01 =1& HX} Alfa—X

29) https://www.jrailpass.com/blog/alfa-x-shinkansen-bullet-train
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=Y 71 XHAE= 239 AU JHAIE SHE JHY S XM M- 0EBX} Velaro

novo'Es 184 68 Zx= ZH

Velaro Novo= 7]Z ICE3 Velaro A9 && 2 oz a835} SAHS =&
ARE B3=E '139RY Ao 2

- JIEE "oy A& tizt, AgE7HHto|=(SiC) AWE, AF A 44 59 7Ie&
8ol da}o] FHS 485804 41680 R 15% A

- A} oFe-, MEIHZ 5194, g A IdA AW 5& F-8otal 739o]
A3 o 58 AFE F 30% A

- B3t A F71AE7I(PMSM)YE F-8oto] 1183 AlsdS 24 10%2E 70%
SHAIZIZ. a8 5% T4

- dxto] S 2 FEAY gao] wet i 2 o] @2 538*0 & 300km/h 9,
vz A7 30%, HAY oliksleA viE 1,3758/d =
* 7|Z0|= 300km/h 0| 8,000kW7} 38t OLt, Velaro Novoe= 6,600kWZ2 ZA

o4
1%

[

189 49FE ICE-S Al 135 F715te] AledS 5% HedsS A3

A= SIEMENS EH0|X[(https://new.siemens.com/global/en/products/mobility/rail-solutions/rolling—stock/
high-speed-and-intercity-trains/velaro-novo.html)

[23 4.262] SIEMENSS| XMICH AMET&HXL ‘Velaro Novo'
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M 223 E15(China State Railway Group Co)2 A& 600kmz 80| 756t
A7 |2AERe| T2 EEIIS 19 58 JHeh 2tF30)

- 59 AR EAE 219 Alede BHoE T oy,
AA &3t 9

- A7 BT AEEEE Ho] oA Aol 7tA] H|F7]
oS A7 RAFLAAE 3AZE 30% el =3}

=
o 5 S e A%

(B= W7 |RHRe 284
XtZ: MACH, China's new high—-speed train will ‘float' over tracks to hit 370 miles an hour, 2019.6

[323 4.264] 3= CRCCOIM i S X7 |RHHR}

[ RE|Li2ke IS8EE X2 HEMU-430X2t 874 EMU-300, 250, 1502 7Htstn 20 52E
=Qlst A|&ls)

2T EF e GEA A, s AlsAIAH
AFAFEA A, ReddgA], i

S A28, AR, AL
8% 23

29 e x A
g g A 52 i
A il A W 2oge =)

- C/I FZAo] A= BUS bar, Stack Frame, Heatpipe, Filter Capacitor
i7lex FEslo] =2 4

- BEEA DHARE RS A5

1 o

= O
[}
52 o)

30) CNN travel, China unveils 600km/h maglev train prototype, 2019.5.24.
3D FHRHIZAERD, A& 421km= 22t &
32) e=EEET|EATY,

EERS

I&AF S| HEMU-430X, 2017.11.
HAZLE 71EE AAEA 9 RD FAASSY AT HFELA, 2018.
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HAEE 7SSk

HEMU-430X9] A#= 8-835Fc] EMU-300, 250, 150 52 7|35t on, "20E g
2149714 KTX, SRT 5= HAlet] &Y= oF
- H1AZE 320km $£29 EMU-300 1653 260km™e] EMU-250 114%E
20~ 2197 B4% A
« EMU-2502 ZAAA, A3HQHA, Fotd, ZHUEA Soji &3k A Sojd,
oS, Fgsts 2of EX w2 £57 YA A AT
« EMU-300 AFF2 KTX, SRT 52 iAol AAd 145342 &8 d9F

I_/'-i-.\
XIS=A
BHEBA ) oo wor wm s e o, ik

. oy = = = ‘-"‘-‘_‘-"
|

SKt 2%} (5 8l3) Sk
WO TEET ) seto] 2t 2t bgiotch okl B{XIE WA : EMU-250
- “ .
== = = = = = | =
I L | |
ST X (52 9l3) 2 A SHY A} (52 93)

Atz SUZEBZASZT, AL 421kmZ2 Z2|CH SZHEMA DEX1EF S HEMU-430X, 2017.

(12 4.268] SHRSAD STEMA Hl

Az SUZHESAMEZT, A& 421kmE Z2|TH SHE4AA TEX1 o HEMU-430X, 2017.

[O8 4.269] EMU-250 xt2F ol
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AL Transport for London Z2 1S 5l Siemens Mobility@} Piccadilly Line TS
CHxISHE XIMICH EXieb MSAJAHIS MA33)

2395 € kg ‘Inspiro’ A= 7]E AFEGT 6m © 4A A 60% H B
= At EaF Wl JE Al&go] i

AR H| 24tph(trains per hour)Z >3+ G0 Hl8 o 27tbhe £E=2
+Y7FsstH EAke= oUA] a8 FA

2049l Circle, District, Hammersmith & City and Metropolitan 2HQ1o] A2-&
AZAAEE sto] A5 3E A3

ool EFdoM= XISt SIthEtE fIst XMICH SXit MSAARS WEst 7120
MUSAIAREZ 28ENIX| BE EAEEIL XEEFE0| 7ISsHES AA|

A EABAE 71 ATt 30% o B ofA $5T 4 Jlov), 2ol HRRAE
B A Tl

AFATALRL 217 o] FuSE RolRn, 28W7K] Bl BE
AL} AeEYo] THssiEs AAT oF

S29| HE2Z2|EtwESX(Metropolitan Transportation Authority)2 535CH2] Z|F&CH
XIMICH X[sHEE 2032 =g oE

A 24e] ‘R211S AL Exxskos 7|2 o] #Ezoju) 8% §e
EolE HAH HEEHES ¥ AAS 4t

33) Railway Technology, From London’s Deep Tube to Moskva Metro: the world’s most modern trains,
2018.9.
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MNAZ ==
7 BA3HRE= MIA| 00| EAEE X1 JHUS SHE 'MOSKVA'E E2lsi0] 179 2
AIE

MOCKBAL 713 @] vle} 22 7k 0] 35~40% B oA ALgste] HEee
AR ABHL AF 119 AFS BEAoR HA

Y

JEZlol= s40] 7Y & s FEde Horw A5t &3] d3te 4

olg8] mEalA A2t

(w29 R211)

I — = e N

‘“'h‘y-v;—‘:' S —
—— _—

e

(ZAFHR| Moskva) (ERIA9] XMt =AIERE

Atz: Railway Technology, From London's Deep Tube to Moskva Metro: the world’s most modern trains,
2018.9.

(32 4.285] Zt=o| RMILH ZAIEE AH
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WY 5 o, AFUE R 5d  oAus
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I

4 9
Ao Ak FAAAFNA AE A

Az oA, M2 XoH 254 MYER

o2

Xl 100% FAtett, 2019.06.27.

(22 4.288] MS X|51E 25 M Alsiix}
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34) e, A A5HE 254 AFEA, FA 100% A 2019.06.27.
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HAEE 7SSk

1.4 E=X12 Hl/NWE/RE

RS HCh ZMA UD S8l 24 AAY TES I UHOE ‘Shift2Rail ALKS
Ssil 7171714 MISAAH, HHE HMS Fx SOl 7Is HL-SB0 43%

o A7171AA A=A A8 (Electro-Mechanical Brake)?] A% 4233} SAHS H|-E
Az, A 9 kg gHE St dFE Y

- PINAA AsALE2 AEE71E, 5719571, Astid 55 AAste] A2k,

W SYLER sl 1AL ABA U FEANS T
- EMBE AEA] 480 X9 235U XA 0l/AdA 0] 7% Fug
BEE o7 9om, T8 EMBAAEE A&7 FEepte 211
2% 71t Aol 9lgt AEGA] 1S X A(Time-Lag) BAE B3] A5 Ethernet
718 A5AC] 9 Ak Ao SYshs AL BEE s, A AR ZUE
9 AE7)e SEAC] AT S

o)

A

™,

Dump Valve H|Of 412 &R o= ANEC

= iﬂEIfﬂf’

HEH Y Actuator £125

[

NE: FRMEI|ECTY, BELS 724F MR U RED FUMTAY X7 HABLIN, 2018
[

a8 42011 EMB ®2 Al M7 7Hs8t i RISHE| HEE

35) https://shift2rail.org/research-development/ip1/
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P F A S(Eddy-Current Brake) 7]€9] /L2 7144 A5 HYsto] AEr=
FA RS BES £0]a ATHAE 1tAast

- Hof U7 4O%(FUTIE 28%)%) A9 AT ABYA gol: doks AT
TEo] BV AH

- olg} 7L olgE =YL W&Ax ICE7 200km/h o4 &P A Al
FAFA U E FEATS B

o= T o

- B3, SRIRAlES i 285t Al Hollle AHlOA AsAEE EN155959]
25%°1A 15%% 9=ske 22 AT

BB TR B, 8 RR19] 18, 745 L A3 59

o, 2 odA BE3E Al 71EY HA ACIE ¥4 EHALHUIGBTY

=

=

gH B A90% FUEE AT S AT, B A9% 249 AYL HeH
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AYRHEA 22 AR E7Hlo| E(SiC)2] AT L] F
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- D&AEAG] SiC A 8-S 9T A
4 &4 A4S BEFOoF X&EFO

Exterior of IGBT inverter e
(conventional model) P

|  Weight: —40% L

i \/ Volume: —40 % ,//

Exterior of SiC inverter (new model)

XtZ: HITACHI EH[0|X|(https://www.hitachi.com/rev/archive/2017/r2017_02/09/index.html)
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SalLiats MEAR AT S7IHE7|(PMSM) STAAHS ARERO
169 9YRH oF 3d0] A7 AT Fo 4L PMSME ATsgon, (194
59, 24 6EA BAt] Agstel A FALAL A
- 199 9o Selutel PMSMO] B FHA7E 6,000kmE HoHT QR AE

qu] Holt 71ede A%
- PMSME Uy 7x2 H4v} 28ast Ao] SHoln, 2847 2 v T &o|
Fold ok ohjet 7|E Qi AE vl 10% &S FUEFL HE

2
l

o
I:llo

624l Bk 7Ie A8S S 7€ F=AdE7] diH] Adlaae A%l 10dB, 12504
3dBo] #4ste S50 &3] & AT AT 5 e TF

WEIAY WA QL 4-5-7-8549] oF 1,200 =¥ -2 =85
°F 1,0009 ¥ TR #YiA &= 7]

2 HEXY HEss 514 BEDE MY ozt
IHsEt EAMEXME HS O

EAYE] 7 LW 9 4 574
A oA FuE A EAIEATE AT A AL AW B

- 71"711”?1L Al EAEE 29 718 AT Y] 29 5= 2AIE siEsh] SIS

30) A&3A, dH2E Aig AAFIALE EAR HE, 2019.09.17.
NEWSIS, A28, J744 571057 A7l% A-gsh-634 £, 2019.05.16.
] %

ko
37) ¥RAETIedT Y, AELE V1EE AARA 9 R&D FA-SEFY AT HAFEIA, 2018
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39) R.C. Sharma et al., Modernization of railway track with composite sleepers, Int. J. Vehicle Strucutre,

9(5), 2017.01
40) https://www.lankhorstrail.com/
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Xt=: University of lllinois at chicago, Smart Station in Smart Cities INTELLIGENT & RESILIENT, 2017.09
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48) https://www.etip-snet.eu/wp-content/uploads/2017/06/4-The-Conifer-and-Massena-Project-Guillaume
-Gazaignes-and -Beno%C3%AEt-Robyns.pdf
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Figure 2 Concentric HTS cable design

XtZ: The Institution of Engineering and Technology, Update on world's first superconducting cable and
fault current limiter installation in a German city center, Mark Stemmle, 2015
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