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Full Automation ull Automation
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High Automation Auto Pilot

Level 2: - J
Partial Automat ion Driving Assistance

Advanced D
DFtver ARSI tEREE Assistance Systems
(ADAS)

Nie;e_l 0: Warning or Support

o Driving -

Automation, support by active safety
beyond human systems

capability to act
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Introduction perlods: Driving functions 27277772 Paridng functions
Introduction perfods define the perlod when itis expected that the
advanced driver assistance systems (ADAS] will be launched onto the market
& : :
HIGH AUTOMATION Urban driving*

Wﬁ\ Valet parking” (driveriess parking) o

LEVELS X
'CONDITIONAL AUTOMATION I gy deling
» Traffic jam/ driving In trafflc queues*
=
LEVEL2 ) HA Yeyparking 2R
PARTIAL AUTOMATION b Highway driving assistant 38
Gy Parkassist g o
: g
LEVEL1 » Lape keeping assistant
ASSIEED, Vg Parking steering assistant
» Adaptive crulse control
LEVELD
DRIVER ONLY Blind-spot monitoring
* Lane departure waming
Year 2000/ 2005 2010 2015 2020 2025 2030

* Assuming the existence of a legal framewark
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Current Situation

Transport operators operate in silo. The MaaS operator sells transport operators’ capacity.
In some cases coordinations exists for PT modes Better optimisation of supply and demand
at a city level. User can plan jouneys, purchase and access transport modes
Different: - websites and mabile apps via a single interface.
- joumney planners Roaming across cities.
- payment methods and tickets
- booking

At&: Kamargianni(2017), Stated Preference Design for exploring Demand for “Mobility as a Service” Plans
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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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- Access for AllZ wW&EFAe] A FAS HTh Q=g /jA Z2Ofog
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0 9= ZBFFOME FewFo 34 45E EF08 FrwF 7] 7I&2=Wwe
S5kl "40671A] T A I

o =t XEH(DIMY F= - E==(ORR), FEHHEZUI(RSSB) 5ol Foisto]
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et A9 4
% AL - ZF(ORR): Office of Rail and Road
% AEAATEZYYS(RSSB): Rail Safety and Standards Board
¥ @ FPAlol & B4, @ oA, ® A=}, @ FLAE, 6 AR, @ IAHFH AHA

o & AZof 9JA RSSB+= NetworkRail ¥ UKRRIN®} EHslo] ojgfe] Hoh d:
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% UKRRIN: UK Rail Research Innovation Network

169 REH HHd BRIAA, A (near-miss) EUAIAR, X EHA|AH]
AAR A AE] SJAAE St AASE A5F AT A A (SMISHS 2%

% A5q AAB/YAAEH(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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14) SNCF - 2017 Corporate social engagement report



[0 SNCF Réseau= A HAE AZsk= A 7152 o H=71 X9 A=wF
=z} &% ¢ g Z2AHE 3

o 2,600km9] T&EAS ZFKSE 3Tkm kA, A TAE 874, ERIE 452 ¢t
5709 A, 2,200709) A9 28I F5-7dE BEE AER 2 F
- o2 7 9 2 dx 299 ngAELE ¢F 7Y 54 f2E FAel, 1 F
49 F=2 oJio] 7|& A A Yol AHeE oA
- 5 9(Grand Est)2 dxwF =t FHIE s 59 5,500
- 29 A= A2 A RS Yo C19ddtt 29 /25 £X}
Lagrel drmyrol HAA] 4 4 7|E9 gy dZF
FHA O] drA S 5 s Hx U LA TZAELL A
- o] 9], Rol2 A} opy|Hl XY §F LA HA|FOZ F 11719 X YofA
°F 1,600719] Z2AE Z3(194d 1€ 7|%)

% AZEA @ SNCF Réseau, Les cartes des principaux chantiers 2019

[12 2.5] DztAo| HTY 7& U HIs DZME



2.5 54

O =9 d9HFE 30971X9] wE d=e} 7] Bt S FIIP 20302 <

o '15d 4HE FTIP

L9 e =2

T4, Ad HoE ZHE 3097H4]

gst, 719 AAE 2,

2030‘—8‘ E%‘q\“%g 01%}\3'?_1—;1(_}0 o
29699 f2 A

=
)

-0o] & Ax JQumFtoE HAY 42%% 1,123Y 29 FAE AF
- 1E ASE HEY o U= ZRAE, A& TS ALEste] 85| AgH
H4 n2AES 21
E 2.4) FTIP 2030 5E ¥ M5 M=t
=8 T
- Q) AEE RAES, WA, itk
wE 08X Ol3d = | - uE S8 /i X Haokd o2
- WS Y 2
~ olmp} AjE Q=4 T, Sofat
. - WE o|lmgt 1= U A
5L m=0| mM3ksl Ol 15 L = (|
s | - 15 58 7K wesw s
o 2= Zst — WEALH 2000] AR Skt
- Z BT S 4E 94 402 SE6 5l 75
- - O|Z2} ANME RKA|ES WA, SiCHS
TEACIO| OFRA 215} |_g LDJOEEOW |§T, A, :H5’-|'
- &2 &9 oFEEE R wErHe= Ol
- 1S 55 i % Bk s
Q01 HiE SFo| U4 | - 9% BX HIES WEE DE4HOR O
- Q) AEE RAES, WA, Sithst
A EHS - EX] 7 Kist
ASUR S wol A B | - 48 WX

A& BMVI, "The 2030

ederal Transport Infrastructure Plans, 2015

o Al Qmet 70| Tt B4 Bk 71E dmel AAY Ade SAE9=

Aot HA oAt < 70%E
- FTIP2015 t¥] 7|& Q1Zets

fAES v GO HHY

A 843D fASHE Hof FAS Zststol

AT 2 BAZ 99 14169 F25 T4
_7)E zmete] fABY 9 @AE 26709 S2)2 AR(G840 §R)o|
AzEo] AA o4re] oF 90%E AA



H 2.5) FTIP 20302 & Z20IE £XA

(@91 4%l 22)
ML=SIA} O]
MLBkAF Ol AJTL O] SeTS =
Agg gRmy | SSEEE LnEEE Al Qlzal
= = L3 %
oo | B | 7EER FH(314 013)
= EXt | (16~'30) Az oxm yESS il UMy |=S NEE 94 &
O mie | mmel Az | wigoz smE | mt Bad
A nemEe oneHE | A2S ZaEE
{MER | 132.8 12.0 67.0 15.8 18.3 19.6
A
ojma} 112.3 7.4 h8.4 8.4 18.3 19.7
2ot 24.5 2.2 16.2 0.9 1.8 35
215
mEAL 269.6 21.6 141.6 25.1 38.5 42.8

Z}&=: BMVI, "The 2030 Federal Transport Infrastructure Plani, 2015

T dzate] st EHALE SATE 2 A4 e = 6369

F=9| diite] wigEd e, Eret ke 1zt dlike] 90% ool B

o] ¥ 2519 #=E= AHAo] AL “ﬂg’ml AdE Z2AER, YA 3859

S

O IPwsgAgaRlzziiBMV)E "189RE 25W7HA] BE ALS fAE3sh=
‘5 Hx9] fAESKDigital Rail for Germany) TZI1HE F3

o O =4
— (o)
&g =Ystol A A, W8 A Tl 27} AR IHE B 2

F 33,000km®] H=wFgo] FHIAF AAALRETCS) R HAE A<

ETCS? UAE 45714 HEay g4 9 4
7% ofu] Hoj 20% B 8T BEI} s



O 59 =2EIRMAETA(Nordrhein-West falen) X|g9] = Izt &S Q3
189 1293 R1 Fo] JAIHA(Rhine-Ruhr Express, RRX) Z2ZHEES 7
o =2y TZERE 7} A9 FAAIE Fasty] Y dPAHELE FxgAd
To]X¥HDeutsche Bahn) ¥ FAXel Ax Qugl A4 TZAE RRXE 33
-FE 1049 B9 F o/ A9 Hr QluElt =il uEt FAE] o Hx
AH| A2} Reglonal Express(RE) 7t9] Ax1E £3 ZAo= 7|y
- QL RRXO =90z °F 31,000%8/¥ 542 Hsislz Aesto] A5t
wEFol A #AAY AR AT

o A2 FE kA et P2 Azl A4 A T2EZEC B2 o Al]d]
N PRk H A5t QesteAlnt SRR Abolo] HYE HTake o

o aErl-gla

E wejol X9J9] 537] GiAle] et ol FAH: '25W7HK
ATG BER 7

A5

Niederlande ; Niedersachsen

Rhein-

N jand-Pfaiz |-

ZA: DB Netz AG, Bahnprojekt Rhein-Ruhr-Express, https://www.rheinruhrexpress.de/kurzbeschreibung html

[32 2.6] S RRX ODRMEO| Ot 1= 7|3



2.6 4&

0 Y8 Fxo] okdA g1, YEYT §X-733}, AulA 4T} tio] X7 2usld|
thesta ARe Bibg AL SHske 5 st AE ZAe 2719
o (FE rd BmW) A F: A tAolARE I 2 5 NS 24
HkAlo] oJst JR &71o]: 9] QA oy}t €Y wiA| thA7bR] uhd
-(Fx oFd Y1) HL 71&Q I Ay, 713ARe] A P R YA 5 &
T AGE Afal gA] @ FOol AE-Aof tist Al wHA] tiF 5o d-&
- (R Z7lol= oFd did) s w9l 1349 SEIEX 24 Alnel o]E Av|E
Bl gu] A iz Abd 59 BAHE] i 2EA o BT gisf 3
- (= "8 g2) A9l GAF " AR, AZHANALS] ARIAA 52 7ARtot
SETEY, ATAMAAL A& d=to] dEote] dAlA 5ol tigh HekZ 45}

o (A= WEYI §X-48 AA AE U SAHES] Fu, AGHE o,
AT S 5 A4H WIS B A= YEYI P9E =n

o (AE AHIA A =9, Aol 5 WEORK] Hz FAmE WA g
sFAE] A AT HEol BEARIRY] 29 23] HAAE 24

© (BE/129 F8-38) AE Roldl AT A AW A, AT st
9% 5 AEsI&o) BAg wof el BeE ER

(@7 AY) HE Hop obH U A o] olkAsis Y14 AU
) AR, AXPA Sol AAsH AFAe] BET A

- (A 94 dzEte] =%oh gl 1Y FHO| ofgo] mEk IR 239 ¢4A
FEE 9T 479 2€ ¥ 58 24 Ve H8% Ak vhES

544 @3 Aol AT 59 FEslE A%-BF 4
- (A7 2493 of9) B LEST o] Fold oA AL HAT AEIFS
AFH0s 2337 95 oA ok A A oA YL £2

15) Y& FEWSA, dx Hof 9 Al (http://www.mlit.go.jp/tetudo/index. html)



O E& SERSAL 1t A2 S5 d 2401 9] Aexws APge] F=d

gHE A3 Fx Eopo) sjejde A2 173 10E A AP F10

- 4B Hw o] 73l obHA-AFEA - AFT SR
T Y= AGTS 2hgd9] &S

d Guideway Transit): XS ARES] A% Aolo] oate] A= oA
=]

(A £ FARIAE AN ALl A5 8 B VI i
nRAE #eE usty uRdY e 4%

zd

C1AE 719) §9 A2 S M&AS 55 R3] 5 dR IS 7
(A A& 7]4) STEP A#S gHoz FPS =4

% STEP(Special Terms of Economic Partnership): %, HYE, I9, I, IE5AAH

SoA dE7|&S E8ste Z2AE| td] AFH oF 30% oS LEA 7R L

71&8eS 2708 = AW

Swls, R, AE, "ew, WEeEA, dmuAel, WEd, vl g 5
AA 7t AelA] G5 3~483F FASF & 32 HE ZRAEL A4

E, Qme} Aad Hel0E WEAY 20190] W AEILE Hof 7%

270 WyAste P H2E AHT 1)
AN, AEATE 59 9 $3o] YFsHoL, FAGA)

G 2t BAE WrIAsle] ST AT OR

- E3, Rt BEE F4E0] Ik AR Jdue AgS AdEd 27w
Ape] D 2 WA Rot sl AYFo A AR

o
:[o

16) D& SEW-EA, WIMEBHIME (%) , 2017.10.
17) 23734, AR EE] AZepAAE sl AR 2711 A9, 2019.04.09.



0 332 '1649 79 397] Ay 725Ul 25WY 9AE B= 55 o
3 Rme wdskn 30979 o A0

o F= AHd] AA= 8FHHSPF(H) o T IHHEFS F53H] FR EAE
dEaTe=N A+ R8s TAE AE

dejarsd, wojAoM Asto] B F5- i

mlo

RS 8% AYL HolgY LolWaolA loldT WA T,

97t A4S 9l 77 59 g A m3

CER, ISAEY] ST 7 A9 TAF AL TS, Fa RS
250kn/h oIS EEOE M FUF A AT BT By FA
TS EAS BESE A 350k/h o4O SRS HES Qg

o AAHMJA A AlPS A3l 209, 2597HA9] 59 T dAE ERE A

- (19H4) '2097HA] 30,000km9] I&ELEE 2Egelo] ¥ 150,000km F+H9
Aer) 1= T2AEE 475 A3F

20d0l= F8 A9 80% oldel 1&EER ddd AW

- (224 259714 38,000kme] Y&HHEE X =
FE5to] B Aok R E AAY 189 $54 0—5‘1@—% S8t FAA-
ALSA WAL =4

F2 EAY] A2 A A=@E) A 505 0| FF o EAlE
Z|EAor u&KER AFsH, JIF SHOMS EA ele 1~4A1%E, =AY
HollMe 302 ~2A1%F Woll =got= wad g4 9l

o HIHog 30dole U] 45 dEHI ISHES & FAYe T
A+ HITAol FHH2=A TS 4 HAY AAA A4S 71




O v‘-‘ﬁ‘@E SAPERKBES AR QHFEEAEAE 7Hste] dr Qlzato] dijt
'199 dltez 8,500 21k AASIAL 6,800km O] Hx ZAdo] 2F19)

oi

o 6,800kme] HE Qlmgl AAL '18d EHX| hH] 45% Z713F £X =&, o
I&EHTE= 3,200kmE AHA]
- AR B3 gdo] W SAEHEBE)~AH(ER)AY FYEM) AT S~
(YN A, SHERE)~GAIGIE) A 59 145EE 7S A4 A
- ARG FA o] 9FFA FX5kal QlE Ho|RA] QIEe] AILEAIQl SlH|o]Ad FFAIG-
(i) @t SR Asfin) A4S 2Hgsta, Astolo] #
23S 9le ISFHLT B AJE9 FTAE A

A1 ==

China Railway Map "

&4 Travel China Guide, China Railway Map, 2019.1.

[O3 2.7] = 99| H-uS HEIHY

o AYAR() ZRAEY ABOT B3, HEY,
F7tz AYste] 84 AaRCY AAUL Aok o4
dEY FEY wewe] gk FAEA WARIA A%
Shicol, shmol~47bERS] o2t WSFT A¥S P4 F
oY Aol et mgElol '18Y 89 AWK EsHHII BEAS
1744

At 1HAE A AXS A

_?l‘,
K
=)
I
C
L

rl

1B

S189 1190 oy M@ AA(ER)S AH WEALS ot T
A% AYFAE o) GAH-25 FFBIL He

19) AAAE, B715F WA =9 Ex A5 A 99, 2019.03.21.



2 = LY b
London g M . Bering Strait Alaska
Berlin . loscow .

- . . . 1 _ Perm SIDE(I% . Qa.nada
3.Novosibirsk 2

¥ ”F‘(S‘zakh’élan U o T

x‘-l‘ Khnrgef Port_& UIggnbaaEar oo
. CAlmaty

~ . Kashgar®  Urumgi
F'e;hawar S Beijing Pyongyang

SR . = $lahore
L Sy . Lhasa
S @ g f
GWEE‘_aF Portel f Indiaat ar!’du\‘ Kunmmg»

Karachi ” h )
X . AHanoi -
Bangkok " !
Phnom Penh I

Ho Chi Minh

L]
America

Legend

Opened Kuala Lun-ipur e -2
Under construction Singapore
Under planning

&4 Travel China Guide, Planning Map of China's Overseas High Speed Railway Project, 2020.1.

[a3 2.8] 29| 59| HEIE 1= Zadoy

0 52 PRoAfEgasie 3 d8wie] 80 458 U] Jat ‘Ax A8wA

24 4 713l B3 A=A S 199 9¥€ 19 IH

200704 A% F8 Pt dgeiRe] Ak e5Fol 1509 B olgel oy
g 19T A% ERUAS Ax deLH AF NS 80%E P
A9 28 F7E AT HRLAT AAVTHE BRE AY

1

i
Sy

2597 e 8 Foll digt Ax A8xA AF HF 85%E B/t
At 9 BE e A A8EA dEE Bx



2.8 =

HEANY, AR 70l ot WAASCR IR meI-AANES A
A3 FAIEFTEAL(16~25) & 5

o A FoWgeow Ao F-A7] ALAE, B wETEHY AAXLTAA =,
29Ae] 2ERRE S0 Ax AU 5= A4

g_l:] =2 R

2AYFS A7
(HELe] 584 AW) VE SJRE dfact F=eq BT A, A4
Sz A Feugos 44

(38 AR 1% olBANA AF) NHFE SeA9 G, AR 143}
Mg, 153 ubdx Ald 5 o] AH|A JiA

wEd i) o= FAEWDEEY 75, AYHEAE VEEE

- QS o83 WY AM 24 mFEE AM A7 A% % FEed
QPAA 43l WEol WOl AL 5 WEol§ AHx B

- (ArEs A4Y 23 s B9 AQ¥E A9, SEHIAL A4

°-r'

- (EYATE fEd B FFAEY 7H) SARUE AT GRAE AdY

HE/MEEE 255 A |4 5 =72 AAL

HN

H| Jplo| s=mt X WHS Matls M

S E | 5SN0[1 ZMY At Hr XUNZ MEsic HE OrNsin Hadt He
- HE2Y 584 N1 > OIXSIT 0[85}7| BRIBH ALY =Y
_ > 20 I 7t 14015 MHIA HB |~ HE2R ZH U3
e IS Y > SUNCHS CHEft St S5
Moy s

[33 2.9] MBxt S7HEH=YTEAIE HH | =2



O =7PF3A o] e Ed A=A S48 f8l AR A=AREA7E4E
(16~20y & <4

o YR} AALRE AU Ind S0 A4 84S HHow

A3 ol SAsl7] A%t 57) Hopd 2AEmE 47
=

o
H
o
or

I
L
X
)
re
[>
=
re
=

b

Z’l.',

- (HEEQ) FaH T BAEE P 9 Ax YERA 884 AL, ol8A

qo] Az Al

>
=
2
=)
&

SyrdozAe] ATER 4T 3o

-(HxUY) #ESEEE ALE A AR &5, A HAdS At wEE

A 275}, Aug

al
- (H=Rk) Al At dieE As A Aol 716 BEAA =Y

- (AEAR] AEA) 24 AR $4 5% 714349 4 dE A
BE.-A35 714 dgiE &, Fx AZ-# o] A 12 4
20T ARYRS Holok=s 22Y +F HAMY 24
£ Of FQFEX ZH
AT ZIZEOF | > ZHTQ sl HMEAEE T L HAM ZSAE 7IE O
Z{HEAA JHE | - A 2 X2 Z23Y LSt
sz oo » &0 ZAMO| ATt ZEMEEAE 2 MS~BA T 2A|7H 402('15) — 2A12F 202(20)
=e > HEEE A U AW KT 32 $ERYE 5.7%(14) — 10.0%(20) O1A
Mooy | |~ UERE S0 Y SAR TLEDHE S5RIS 619%(15) — 65%(20) Ok =i
= » ZOHCUS E5 0|5y S S2AIRE 308 O|lW &=
» O|Xt OFy HEOFMAA F=: THEAKD 0, 19km Y A2 7.274(15) — 574(20),
eS| le]o gl AURF 13.13('15) — 8.53('20) 0|5t
» HCAY QX|ES §85F RKX|ES 01F 0.796H/km(15) — 0.676H/km(20) 0|5t
EH MY » HUlE A 207|123 thH| HE=71E3 83.1%('15) — 90%('20)
AERA » 02 M3 R&D X 0]2HMES R&D XIS HEIH Sy

[32 2.10] M3kt BEARUHI|EAS oM Y 28



O A=A =33} 59| 92ld o3 kA SHE Z3st fRIHE] F84o] xR o]
71& TA=ALY oA FExo A4 9 FATAL SX#HE0] B3t HE 02 7F
(18.3.13.¢45714 4 ’19.3.14. AlF)

0 7E rARANY ot 93E WEAMe] fAB B AL U FHHO
=LYUY SAHY F3E LYstol B

o AA wFot YshEe] uet AmAHE] AAH fABe, Y2
Ho) we] 33 Aofa] wel 5 AEAA obdo] Bag AL 414

(F 2.6) Exo A4 I HTAE |X[H0| 243t HEQ F2 WS

7 & L U
> (BR) H=Uo| ML SEn HAdol MAXRl H2lE LIt Aol 714
£l I*EAI** AR gt AlS AEHC2ZN 352 TS ol =019
2x 9l SHAAEH =SB0 7|04t
- (3”*'1\}3*) A2 M7 H2E flgt 718, VIeviE A8, aeditd
SEE ot RAR2|/HY I O|SFE 22| Al
el TjarE | E*;EAI**LPEIXP 71E71F0 M2t AlE RARMRIGHT HE T Al HAE
Setdur oy st HR
HEA oxme | §§E%$t 7EAE +E J RAZE0 2ot FH, FHLS, SHEH0
J|=HE A2 L5t ;ETE%J, Ei:.* Y 4sB7), SEEANHA A5RE, R Vs S
B SO Ofet IS &t
HEAEQ > HAlGERE Af A9 EX|, FE, RAIES, 7HEFo|~— 8%
AOoHF7| 22 o7 [ 22|E Qo O[HFYEE HEALFYEHNAN S5

HAZEESAA | » ZEAIEO] HoiFr[0 2T O[FE* &S 2ol HAlZEEAA
= # 293 TE5 2o, sEUSHE i HEE YEE HAHCE 2EH

> QL g5 RAIE ?loi = EUSE/E AAleh 71880 et XFH et

7| - N N
Cder HEAEHA= 7S Dot oid 71z0 T2t Z718d HAl

> HEASBRIRE HEAMe| 21 HE S MH0| B4E 927} UCkn Beeks
AQ 7IZEZA0| Tk 7|F0| M2t 2SR AL

™
il
oA
oY

[ e s e | l:l oo =2
g > dX = 109 Oly Futd EEAH0 ol F7] JETE Al
OFHE| > d7188, 1'%%%17.:1;, P S5 Soi0 Shiet 20| PA== BL0=
HDAEY AMEMRHAIZSA 59 QHEZX|Q HIRBEA| AX| H BaE HA|
Jer— » ERAEEE s EEAES d5S RAl| flot 8587t A M2t A

A0 tHet 5878 AMEEZ XIE 717010 2A

HEAAMO| O | » ZEUERE ERHA 0|8A9] QRHS 2fHol] 0[8HY| &5 A7 1Y]
0|gHe s/t FIot0] 50 HEHAS| o & 0|8H| +&5 B/t

O L

> HCAIMZIERE= AR HEAJAO| OBX T

111} d5= FAIGH| 2I610] AlA =0
OE B2 UM S 228 =X 2R

B840 S 2K




O SERERE A= by PYS RO LT, WHold, TE 5 AnE 78S

B-g3lo] AdS TEske ‘AnE FRREEAA 71 2AE(18~ 27) Y
SHUEr FEwE Eoke] ARL-AFEAL = fhAste] goul, ago] T

gl uet FHr|eS BEstel hne WAL A e BHoR F7

uje AEerd wele] FAS AN As) A, AM 5 6 okl o
247) IAE e 347 AY

- () Hop [oT-AAE B3 AuNE AHE ANz
WY A ANZIOE s, 3D LA 2R Aojdu)
55) A5 A

oln [o
5
i
g
i
)
it o

- (AEEE Zop IoT-EE8 52 &8st Alds AHE dARIeR dofsia
3" HHolHE B4t ARl HlgstH, dd FHlE B8 RAIEs A%

(@R Bop) TAAONA 10T, LTE 7IMtoz M=.-xjek4u So] Ags
ANZEoR Ao} AFET, ARwF 59 oAERe XY

(e Bop Al AAE B3 244 E&- M 52 A
VROARE 8T 4OS BUE Ba AEIAE AU e 4

_ (grae] Bop) ALT AR, SATE AR 5ol e wuloly BAS E8) Alx
AP NS, ATE AT HH £THE AT

- (RQHEE] Hoh A5¥ CCTV, ABAL 52 @
FE3to], Hl 59 AL A A TS

5
)
o
il
oM,
o R
o,
=

oo
ot
[>
d
=)
m
i
H
HT

(o]
—‘—l
2
)
il

;Ung al_rsi e ::g;‘i,'o'{"'tg;é':g%;- T

[33 2.11] aLt2te] HEwE ADE 2| Aty



0 SELFRE EAA0] 58401 AAH %S 5o Gxeq dde Fusp]
Stste] 59 Gele] ‘Fgr] HEAM AR AY $U(18~22%)

o ‘Rbdstal HERt HrAld 59 WA stofl s ek, HohA AldEE,

o 7t BE 94S 9% 57 20AYY] wet & 13719 FH FABAES AYsty

5
A7 5% F 73292 FAL AYETHE: 49% ¥, ZAEE: 24% 9)
1

A

pA

EAn

- (ol 8Atet AAAE e FAAEY AL &) AfAgAd s, d=
o]-gA b FH, AAA} bHARL A, A= AT

- (ol diElstey dr=AlEe] A4

3
7IREAIE s A, BAA LY ALks) A

- (EAEE =FAEO] P A8 7 A ZAEES] et Auket At
v} AHE Tefelel HERt 2AE Aok, oM A% 8 A gA8 X
H] = OHEDll WaTt EAl2 =
=5 | omys w || wem asmm || =xiozaw
<FETFE> <FTH FIEAHN>

0 =X JEAIA JHH
@ wToUAL T MBS HE
@ TN AT WY

1) KHOHOI WAL 2

O| X} - EIX} 2 HEZO|gX} Ot me

%) OHEAIA X|& HF @ EUX} QHEALD Ol

D UEME HY
D JIEAE B THM
5 MEAIS 4% D% | | 2 RENSHHAIAY D5
@ AlAEE| Dperst
1 EEZ AL O] § O Y
@ MES =P M

) EFAIE BT NF(EEZ)

[1] =3FrA|ad9)
MHE MF

14

-}

o

He

=M ofix

=H
6l CAIEE 21 F

1] o|&H2| FE!
o]
1

i

[3& 2.12] 37| HAQ HEEX}L A= S5 ¥ MY



e d=Ad F9usT 752 A

O

L

3087119 dEAlE 3

A

FYnE 2030 199 109 EH®

=

—=
-

) .

A
9]

I
T

o
o

L

59

AA

¥ o

¥
S
o

= AARA 22 Av]
T

= 1047te] B
30%

O 1E1-s
o FETEH YA

Pwm.L

)

ik _._ o

)

==

75

aAe)

=

O_O
= =
=

\=]

=
~ARAK21,

97

drg #=7 ol53sto

A =Y HE

1

=
-

]_

gz
), ™

T.l."_

=

A
of AlffrAE
feAd Fx YEY=Z

o
-

=
o

)

i g o7

[¢]

=z
olFAlNAM = L

& 4340z &9

AIRPAFAI(24)
Q

sfo] A%
A

©

3
i

9]
3 $=914(20, A

3002 ot
93

=

=

(0]
o=z 9

5=

2
=

T ALAX(23),
E

A 2|

J

2

=L
A,

kel

)

Ed 5 A qeAlQt AEA9] Al o

28] °]%H16% — 35%,
- @ olgAy Hol 7k
EA] HHFoflA

oloh



oA KTX 84 5 @& 249 ot Hd 2371 Edigol wst SEus i e
@Eﬁ’_}%‘i Ao o dw

KTX 7224 24(18.12), KTX 249 oA (18.11) 5 X 248t 12
T 5 e <

o o, 1

=

[e) [e]
A9 AL ot ABEE, A EUH mES, AP Pulh

o

H Loy 79 U2

> SIYSAAS MY Zef, AEY S, d=AA Vi H MEZ=E S
H QRECHAO] 9F Ot MLl

HIH-3AL 2t | > HE-EESEA-RARE] 2 HANM HAE B2/ et SH/SA 2t
do# 4st SANA d=t

senier oy | AR § HE IS 50, SXlwe £X S SO A BB
AE R | s el obmmy Mg oE =) mA) = BEpa) 23

AFSHO AL | = HESE AISFE 2ol HSiRES o8 S42= JHlokl, EE0[EA
HSAA = Hs7|1E 0K

TAH O S | > 7HY/SRIE4 0jgs, TR SR 235, ARk OO B S XX
=l SOHH Q010| TSt Bf2/3 wot DRRiZ 2E

A FENFE A dal, Hmebd A5t i, 2019



3. AASSF
3.1 ALA=F

3.1.1 NANZSE

0 HEA Age iy, 184 9 54 Mo PP oz sl '17
d 52,59 gEolA 254 73.89] Gelo] ERE Aoz AH0

o AA HxARF A2 obA|oh A otYoret o] 70% °olde Hwohl eH
2597 AWt YFE ESL A 4.7%, 4.2%% A S T

8
L 30%:
Sojm|2)7t i
19.55% OLA|OF2 M0 OF
& 4.20% YT
% 470%
ZE01m2)7}
LHOHHI2]7}-24Al0} b
8.33%
& 4.29%

| 0 AHERE %(2018) @ CAGR%(2018~2025)
Z}=: MarketWatch, rolling stock market global forecast to 2025, 2019

[33 3.1] MAl HEXEZ A HE
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TEHATREFL 189 3,626EAoA 258 5,287HAOCFE 5.54%°] A
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20) SCI Verkehr GmbH, MultiClient study: Rail Vehicle Maintenance - Global Trends in the After-Sales Market 2018, 2018.9.5.

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



O F8 F71d F=XF AZ9 Ad¥9d AFE &9% v=F4.4%), 59(4.2%),
Z23(4.1%), TFHA(3.4%) 22 AY(18~'25)

o FF HZAF A FEe '18d 50,984WA0lA AWt 4.16% F7loto]
2543 67,810HA @A A
- Aot /WER AF EMU AFFe] Af«t AAEC] 42t 8.70%, 6.05%% o=
HEAFARS] A Fe A%

E 3.1) 3= E=XZ A MY(18~'25)

= , , , , , ) CAGR
M= Ef 16 17 18 20 22 25 ¢18-'25)
Diesel Locomotives 612 641 657 669 682 726 1.44%
Electric Locomotives 784 828 856 926 1,022 1,279 5.91%
Electro-Diesel Locomotives 13 14 15 26 33 43 | 15.84%
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 | 49,313 | 53,337 | 60,574 | 4.14%

g A 48,932 | 49,494 | 50,984 | 55,048 | 59,510 | 67,810 | 4.16%

Atz MarketWatch, rolling stock market global forecast to 2025, 2019

o EQ0] HEAY A% FRE 189 16,2718ACIA AW 4.23% sl
259 2175084 24 1Y

- SU2 w77k Aol a2 Alad AR AS S5t e,
A

25QE7HA A71718 A 6.09%9] =2 A A%

M= Ef 16 17 18 20 22 25 (’?Q—(';I;a
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 | 15034 | 17,653 | 4.21%

e A 15,5618 | 15,767 | 16,271 | 17,311 | 18,687 | 21,750 | 4.23%

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



o Ple BEAY A FRE 18Y 252359400 AR 4% Flelo
259 34,12384 294 A%

- EMU+= '184 49HAJOA AW 5.34% S7F5ko] 254 71HA @4 AT
- AR/ MERE 18 122WA0A ABHF 4.21% ZVI510] '259 16284 B4 A

I 3.3) O/=2 HEZXI2F AJZH XU(18~'25)

H= Ere 16 17 18 20 22 25 (,%?955)
Diesel Locomotives 226 237 248 261 274 296 | 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 b4 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 | 32,881 4.43%

g A 23,978 | 24,264 | 25,235 | 27,282 | 29,498 | 34,123 | 4.40%

Z}&=: MarketWatch, rolling stock market global forecast to 2025, 2019

o nZPgAE HruwE med] IA| TR et AR A Eot glE Jlos
Ag=™, 189 3,378/ oA AWt 3.48% S7I0IA] 25 4,293HA AT

- A7P718Ae}E A7) -HA 1SR ‘H Bt 5.64%, 4.54% “37sto] mgA
A A2 A F 7P w2 *é

é

T 3.4) A HCXEZF AR HAU(18~'25)

HZE EfQ 16 17 18 '20 22 25 (,%A_(,;;S)
Diesel Locomotives 98 102 106 107 109 15| 1.21%
Electric Locomotives 148 158 167 179 197 245 5.64%

Electro-Diesel Locomotives 45 47 48 51 bh 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 88 20 95 100 113 | 3.21%
Coaches 247 249 256 269 284 317 | 3.14%

\Wagons 1,956 1,976 2,025 2,127 2,246 2,562 | 3.42%

g A 3,208 3,278 3,378 3,661 3,759 4,203 | 3.48%

Atz MarketWatch, rolling stock market global forecast to 2025, 2019



o gm0 FEAF A FRE 189 1,609840lA AWF 3.44% Zrlolod
25\l 2,03884 24 A

- QEe FT gdsl] g EMU, ASFE/MER 5 A/%F 7o) s Aol
sk R oEm, AW /I B EMUSH A7t B Apge 7

3.49%%} 6.12%°] w2 GRAE EY A

I 3.5) Y= HLXIEF AR MU(C18~'25)

M= Er 16 17 18 ’20 ‘22 '26 (,fg_(,;;a
Diesel Locomotives 10 10 11 11 11 11 1.06%
Electric Locomotives 20 21 21 22 24 28| 3.79%

Electro-Diesel Locomotives 3 3 4 4 4 51 6.12%
DMU 91 89 83 78 74 N 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%

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

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

O 224 ILAF ARGAE #HiE 9= $=9 CRRCt 7FF A4 e,
=9 Siemens, THA9 Alstom, JiHTFe] Bombardier <22 XA}

o I}+A Bombardier, Alstom, Siemens 37 7|ge] 228 AHTAHF AAESE F

wEIgront, 00t FNIRE F2o| A AANE ) QA Rk

Hj=& 1.2

CAF 1.3
Thales 1.8
Stadler 19
Wabtec
CSRC
Caterpillar
Hitachi
GE
Bombardiar
Alstom
Simens
CRRC

Z1&: Alstom Annual Results 2017/18
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23) PA=AFIARS], =AY 135, 2017.1



O A=A FRES AR '179 5409 2004 228712 A8 3.2% “335H
L ATt FEARF AR RS ASE Aow A4
o A MAZXHOCZ AF &5 I F7| F AH|A AL EdolE BY] T2AE F
AMZL Z=F A giu] GBS0 Ego] HL MR A
- OfAJob= HEARAO] F&43t vhHo g MAZHY FRo fAES AL HE
- AeES gt A 29 FEAFF] 93t 52 JlEeE 9 SR
OAEstz2 ofds] & AR F2E EFota 3% o4 HgHQd A A%
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F7PE oy
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Z}&: SCI Verkehr GmbH, 2018.9.5.

[3& 3.3] "17E MA| F2 X[HE H=XZ |AEs AY 72

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



3.1.2 YA

0 $ehtet ARXF A4 F2E 184 8408404 AWZ 3.83% Z7Iso]
'254¢ 1,105 24 A%

o EMU% '18W 134HAoA AB+ 3.57% A7sto] 259 17164 24 14
o AstE/MER= "18W 137HANA A+t 5.7% st 259 20204 AT

(B 3.6) 2 HEARY AIY HY(18-'25)

o o] ) ) ; : ’ , CAGR
XN= Er 16 17 18 20 22 25 (18-"25)
Diesel Locomotives 9 10 10 10 10 10| 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%

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

O 2guete] AnXet 5] 4FL '124 o|F A&H o7 7A4dle] AR 3

o 189 I AEAF £US 29,5250 DR A ofu] 5 ol FIAAL,
12QRE AW 5.5% $E0R A&AQ a4

o xqu}au T AAL 124 olF A&HQ HAFA(ABE A27%)°1 loH,

(B 37) 20 HEXY $5-9 4%
(Tl & =)
12 13 14 15 16 17 18
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
Az FFELEFAL ARFEF F23%, 2019
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72 AgsgoLt £ 4HL 159 o)
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AAL 17 the] ok 158% =713 113,215 o] 24

o AEAFRES £& AL '12~'159 B AWTF 19%2] B AFAIGo,
159 Huo] =Eet olF F43] Hadte] 189 96,0494 2 %
(2 3.8) 2 HEALYHE $5-9 4¥
(Tl & =)
T = 12 13 14 15 16 17 18
= o 84,224 | 148,687 | 141,198 | 107,825 76,735 71,894 | 113,215
] 182,993 | 246,718 | 181,086 | 307,438 | 177,018 | 133,594 96,049
AR FHEEZAL AFEoF F38%, 2019
O R7aste] zdishe 9 A=xgo] $3g nejsio] 204 ZAE s ag

ofA1H)-8L2 90,1289 Yo & F725)

o 259 ol At Iy =% A=A 204 V&
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A=A 4647, ME2HE=R
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Aol AYFRst SE Aoz A
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( 3.9) =W 254 0|8 Znst 3 IR HH
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A 932 77 113 o1 187 464
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3.2 Ax W E Qug}t

3.2.1 NANZSE

O AA = Qlxet AR "18WHE "25W7HA] A8t 3.4% 71 A= AT

o 189 AAl dx A=}k A2 4709 EEfolH AW+ 3.4% F7Fot] 259
6149 g8z G Aoz A=

© RUL A B Amet AYAA b 2 UL AL 9o obHlol-HHer
Ae g wheA 4gatn e A%

-RE A9 Fx Q= AFo] JFT Aoz JAEHY E3], IS
EQ3 35 AT fAES0 IR Qs HgHoR I Zo= U]

-5, SHOMIoF 52 AFETIe AR 71ste Al Ak flEEl Aol

| I I I I I

2018 2019 2020 2021 2022 2023 2024 2025

Z}@: MARKETSTUDY REPORT, At 3.4% CAGR, Rail Infrastructure Market Size Will reach 61400 million
USD by 2025, 2019.06.06.

[32 3.4] MiAl R QIZat AP MY




AA A AE3} APS "18ERE "22W7HA] AWt 3~4% FVIE Ao= P20

189 A HE A AL 1009 foln T Bls) AAHo| 1 A
49l A meAEs} Z75HEA 2247 dBE 3~4% Z7FE Aow A

139 A AA Hx kA 130%km F AE AL 34TkmE 26.5% R A 1
AHRQl, THEA T2 5O it X2 QA5 T179 47%° =

- 27PEE st [7] AlAH0] JiEE T Qlom HLwg A3k FHof uet
7129 gA RIS HHEele ZRAEE0] EXEWA AL &HFo7
st Aog 7Y

A 2t RSB AP 1837 26871 A8 4.0% 571 A= A%

189 AA Hx AYTFAILE A2 43.89 EEolH AWd 4.0% St
oto] 269 59.8% ¥z AT Ao= 95

- 957 EAl b olesh MR 5Tl 8 U 5oE Al Axet
71€ drieAdl] AR AR 71t dEEsFAILHe] tie 8% S7F

Tt | AS] 34%E ARSIl RloH, FF-
A4, e} ddist 5 AR Ador ABT 3.6% 4EYE Aem A

59.8
2017 2018 2019 2020 2021 2022 2023 2024 2025 2026

A= 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
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Z}&: MARKETANDMARKETS, Railway Management System Market by Solution (Rail Asset Management,
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Zt=: MARKETANDMARKETS, Digital Railway Market by Offering (Solutions and Services), Application
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America, Europe, APAC, MEA, Latin America) - Global Forecast to 2024, 2019. 9.
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