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7 At 5] A 9ol = 360km/h7HA] ol 71EAR1 wAlE flod vlE St
S st £9E5EE 320km/nhE A

~ AEAY Al mE £ANA A LAAN AL T 5 AL 8

— 32 LGV Est(A A4 % 350km/h), Mediterranee, Rhin—Rhone :=Alo A 320km/h= &
&) Fol™, Eurostar e320°] ©W -3} koA Hil&H%E 320km/hE &3 5

A% =34 | A=A e

=93 AA A& s

TGV Reseau SNCF Alstom 320 320 - 1993
TGV Duplex SNCF Alstom 320 320 - 1995
TGV POS SNCF Alstom 320 320 574.8 2006
TGV Euroduplex SNCF Alstom 320 320 - 2011
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— JR Central 7]& N700A W] FZAX 5= 20% A7, HA WA} 52 Ston AT &=
E3lo] =Z 11ton9 N700SE 72sle] 20194 69 H1 4% 362km/h7HA] Al 8-S &
shgla 20200 79HE 99 £HE AT

— A2 9 JR Easte 2Pt &2 ALFA—XE WEsta A& HdAHS A8sta 9

o wol ok, £ ARS A% A5 L olo] mh U] AnAg
SRS BEE 33 9o, A7 5 AN thee A ABAL BEHE wH e

P%

- ALFA—X+= HIAEE5E 400km/h, 955 360km/hE HXEE 20223 397FA] A]&A
AELS FAFY3E o Go|n] =5 12.4tons A8 AAHZ 360km/h Y S-S 95k A
EH #7M4A 5 As/Ae A 7S ﬂ&omj_g_
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H314&E (km/h) L PN Z
A £3A A ZA} . YA =
¢4 | AA | AN¥E A=
E6 series JR East Hitachi, Kawasaki 320 320 — 2013
E5 series JR East Hitachi, Kawasaki 320 320 - 2011
H5 Series JR Hokaido Hitachi, Kawasaki 320 320 2016
N700 Series JR Central, . . .
Hitachi, K k 300 330 332 2007
(N700,N700A) | Kyushu, West | ooib Hawasa
Ni Sh ,
N700S JR Central, fbpon Sharyo 300 362 2020
Hitachi

) =9 =] A=A CRRCE dl9)olA =8 1&5dA) 7]+ 7]
o7 ¥y WAEIE5EA Fuxing(CR400AF)E 7wt

— CR400AF = GGt oll = 420km/h7HA] A8 S Al8stol o dA A= 2314 % 350km/h

r]I,

— CR400AF:= AMATE A EA] Edxbe] 59 104AMWEA 2 1719 38 650kWo|

THAYG A7 =(WAAN, S5 =5 AA $)= 48

% 3-5. T CRRCS CR400A

o (27819 & ) 22991 Aul 2o Al AVEL03E =9, vh=g=—vf2 Al 2} -3tof A
350km/h &3S EXZ 3} o), x| AlTA A8 FAZ 201135 E 310km/hE 3

=

5

i
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oz

22



— 2 A== 350 ki/h 282 A7 915 &, ERTMS level 2 48 3ol 4= 350
km/h7HA] &8 7hs

H1&£% (km/h) RNk
A A A ZA} =
e | A | a9 A=
AVE Class 103 .
(ICE—3 7]9%) RENFE Siemens 310 350 403.7 2007
AVE C(Class 102, 112 Talgo,
RENFE 300 350 365 2005
(Talgo 350) Bombardier
AVE C(Class 100
RENFE CAF, Alst 300 - - 1992
(TGV—A 7]uh) St

o (o]ggote] &k ) ojge]ol= JHtt|o] 2 RE =Yg Frecciarossa 1000 (ETR1000) =}
Fol B HuEEE 360km/hE AL 400km/h(2 A 393.8km/h)7HA] F a1 A9
o

WEGARA 20223 FE SNCFAlA 99 Aoz oFHH, 7|&
el 20% A HEE 714 9 A2 {FAEST &S 53

o Hd A= 152 T ZEE2l Velaro9] AFAIH B2 21 Velaro NOVOE 233 o, LCC
Azt 2 AN FFS T T wFow 443

~ A1) 50 4B L A o) ) Sk ke sigen, o) o A
Mg AL, B FEY FUE BW 294 o9 FUnE BEE @

o, -
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o F7(CR400AF), YE(ALFA-X), =Y (Velaro Novo) EF 360~400km/he] Q& ES 2
= AAIE 2o, F7AY A7, AERE FHas Y As/AeAT Ve 5 ANV
Agyo], 7=4AES RSt 9
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O 20 753543 7%

i1/

o FUE 7|EoldS T =YE KTX 4684, =1 15X (HSR-350X) 7]&= A3t 9
=

KTX=%AFd 71¥H Ao Ha14% 300km/h= *3Y

o (HSR=350x 71=7/®) G7 AHAA7|=/ 8 & S8t KTX Al2=5e] A5& 7o al
Ldate] FUTlss gH
— H3E% 350kmhzE 8 7t “TH () AHFEH AR+ AR} 3HH-EEH AR+ F ] (7D)AP

o] 7% 18] AlAl dxatE A

— M 7lsS AFEsket KTX-A2Hd AsFo] 20104 3¥€5H 99 &3 A2

o (HEMU—-430x 7]&=7/0) &b a4 A 2HHEMU—-430x)= #al &945% 370kmhE S5
Z MaE o HuEE 421.4km/h7HA A8 S8 o8
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o Hd3 ANES §3 FA FHFH AL 12%km 3 (2015, 129)
& 9

7.6% 2 IAsE 97% 2

AFZA AFGE AFgA UL a=
RESSES| 1996~
o HSR—350x AlA| L=} 7)uk
7)1 AV (GT) x AALA A 2002
_ 1 &
Py HSR 3-50% g3} 9002~
N => 33 Hu&H% 352.4 km/h DA
717Nk AL o _ 2007
=> KTX-4Hd, & &3}
A mEH TS 2007~
—430X712
A ALl HEMU-430X7} 5012
HEMU—-430X 283}
=> F§ HIET 421.4km/h @A(13.3Y9 &2 —>1 7))
430km/h& => FH &% 430km/h FHA] FAMMAA, FHAd T, Aok, 2012
e Al Pl AZ/=F b A Fito] EAg S &<l 9015
283} 7)&7)ar => FHAEE 430km/h THA] A2AY, A=FIGE, A3
SN TAVE gl Aoz HE
=> EMU-260, 320 (2Fdo]&) A-&3}

a9 3-7. HEMU—-430x €=} % 3-8, HEMU—-430x%] FHu&%E Al
o HEMU-430xi= A1 9&8& 53 400kmh718) Fa909, 4045, A4S 5 A
39l T2 45E Sllon) 99D Al ape £94 BY RIUFARSE
918, 787 5) 9 7 1S ADHLE, SA 48 Sl e waE At
Q

o (THHAY 1E5IA EMU-260, 320) 1&5ExF &9 284 S, dl9as g o= 930



A | ar =
— EMU-2603 EMU—-3209] 7]#4 2] AA= sL3t EMU—-2602(4M2T), EMU—-3202
(6M2T) =AM FHxFe] 5 ¢ HuAEEE F4

— EMU—-260-2 ‘194 11¥ &3150] A|AAI 2 21500 $a3sl3lal, KTX-o]g2o=
Hrlo] 21d 1¥95E FdAES A7tez 8fo] AIFEGlom A, A 5ol £ o4

— 320km/he 58 &AM 215G 3H(EMU-320) 16‘%(8“%2%"3, & 2370 g Aok
20160l FPEFom 213 Tkl =31 F F2AAIE oA

_l

— EMU-3202 5584+ 1&dat2A 59 dakde](200m)ellA] KTX—4Hd div] o @& &
s 7L QI (KTX-4H 4104, EMU=-320 5154), +5-8F<] St 2 294k 9
7t 7he g

1% 3-9. KTX-°]% (EMU-260)

(fre] o9 #13) &5 A A9 (Interoperability ) o] 2 H =" &
&sksbr] f18l AlAbd A o= Ve Y B 48s Al 5

— 19964 -+ 12H A ~H (trams—European high—speed rail system)2] 43¢ A&
#13 (Directive)?1 96/48/EC7F A+ A=A om 2008l 7]=d kol thek 82711
2001/16/EC2} E3gstel 2008/57/EC(interoperability of the rail system within the
Community) 7} 27k

— o] F o] A9 X U8 Directive 2009/131/EC, Directive 2011/18/EU, Directive
2013/9/EU s< &3 /HAHL A+

— o5 AXE 79 el == drmAlasle] A, A4, &3, N, A, &9, AR
TR op2h g3t A E el Fojehs Il thek A4 % A, b Aol gk =4
= A
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— FEAAEG S A% AR 2008/57/ECAME A, A=, 7184, B4, B3 B e~
Hate] 724l B8 5o E3ehs EredS sk e gt o]5 A 871S WA
Z g Q== = AAAQ] 714 7]<Q] TSI(Technical Specifications for Interoperability)
g HEEE 14

— TSI LA 2He] Aagdde] 54 7] H4ES gRleh, daediae] A4
AHE HAARS Frsla, A AEe] EC AZ HAAE AA

— TSIE &3l A 839 P25 2 ARG A (B A/A L A7 S A A A gt €
<), v9A4 T2 T AAAZFGY A GAE AAHeE e

— HrAfe] ASS QA= 5713 AAAAAA S} FE7A ] 7 2ol diste] 353t
o, o] 282 HEAIAFIY] AE o] Lo M= T

— ERA(European Railway Agency): HAE7} 2 18-S 4, TSI 7|<7])5 2 39 H = 9
A-MNAE Gt A+

o (H&x %3 &9 a8y e ofel AlE B frA R HE AgS 9l EEsht
QT A
- AE ¥7seE A9 FREo gto f-Hod = 17PE %53 4 CEN (European
Committee for Standardlzatlon), CENELEC(European Committee for Electrotechnical
Standardization), ETSI(European Telicominications Standards Institute) ol &3] #|74
Y+ 5974 (EN: European Norm)©] U<

— TA HAEXFOo == [EC(International Electrotechnical Commission)¥} ISO

(International Organization for Standardization) o] 2zlslE= F2d0] &

~ EU Directives} TSIE 3l £5he 748& /143 Qo] F82%9] 2 F7hl 4 ol
T 8TAGE FHHoR ADstelof 3

— shgPdE1E71e) A7 Chel Hlal ERAS 05t el A/ g el whe] Felrt of el

Aol AAY =L 714 8o a3 Aol At Open Issue® Aot 114-E A8
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ﬁmwun regulations

TSl & \

e -IC A BE W Se/TA
-85 Mu| 2704 S8
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M HE MUIE AR A4 Ay
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e ” {‘glﬂ_ﬁﬁ e A A H(Type test)
- Su am esign review T4 AlY
S TRt “AR43 QM B8 (Routine test)
(Design examination} .- 2 HS

QMS S PL/ZEA| 1D S HEE CREDE AL WIQMS-EN IS0 9001) & MF O X S8 Y
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3-3. A=AF NEsF 24

7h = AR A T

O = d=X4% AF T2
o (AEAR) -Elvhet HmAl A PR 18 849 dollA At 3.83% S7lste] ~25W
1,105 &4 A9
— Z27)%5 2} (Electric Multiple Unit, EMU)+= 18 1344 oA AF 4t 3.57% A338ke] 25
917184 2 o

— X &HA/M E & (Subway/Meteo)+= ~ 18y 1378 AN A+ 5.7% AA4ste] ~251d 202HA

A
3E 3-6. 7l A=A A A 18-"25)
AZE Bl “16 | “17 | “18 | t20 | “22 | “25 (\g*_G\I;S)
YA 7]#=H(Diessel Locomotives) 9 | 10 | 10 | 10 | 10 10 | 0.83%
7] 7132 (Electric Locomotives) 32 33 35 37 40 48 4.94%
Z71-94 7]#XHElectro—Diessel Locomotives)| 5 5 5 5 6 8 6.99%
A5 2H(Diessel Multiple Unit, DMU) 16 16 15 14 14 16 1.25%

A7]52HElectric Multiple Unit, EMU) 121 | 129 | 134 | 144 | 154 | 171 3.57%

o] EFQ)/E# (Light Rail/Tram) 189 | 197 | 205 | 223 | 239 | 261 3.51%
2| 518/ El 2(Subway/Meteo) 128 | 130 | 137 | 151 | 166 | 202 | 5.70%
X Coaches) 132 | 134 | 138 | 146 | 155 | 175 3.49%
ulxH(Wagons) 157 | 165 | 170 | 180 | 191 | 211 | 3.14%

2% 791 | 820 | 849 | 912 | 977 1’12 3.83%

* Xt=: rolling stock market global forecast to 2025, 2019, MarketWatch
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— 189 =] FEAR e 20,5258 @E= A o] Suf o] S/RSIIAIRE, C 12 RE
AR 5.5% FEo2 AHH]] o FA4

— AEAE] F A2 T 129 o]F AEHQ] HAFA(AR T A27%)0 e, T18dke

1) http://www .kaia.re.kr/portal/bbs/view/B0000023/9538.do?searchCnd=&searchWrd=&searchOptionl =&gubun
=&delCode=0&useAt=&replyAt=&menuNo=200101&sdate=&edate=&deptld=&popupYn=&dept=&dong=&optio
nl=&viewType=&catel=&cate2=&cate3=&searchYn=&pagelndex=1
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T “12 *13 “14 “15 “16 “17 “18

¢ 41,398 99,948 20,938 11,437 8,497 5,394 29,525

T 602,690 119,860 220,725 391,901 280,984 64,330 90,155
* M= AFE0F 2048, 2019, =EESA

O (HEAFFHF) Ao 9 A4 1189 S7HR HEeislont 5 4L 15 o
3}

9}1\{_ A 2] o]

= o
— AEAER] HREe) FES el oEsta
— ARAFR-F] 9 A4 11349 148,687 B E Hi el =
) 3,2

W, 189 AAL 173 Y] ok 158% =718k 11

— AR SRo] 5 AAL Y12~ 164 Bt At 19%9] =& Ao 15 Ay
of =&3l o]F FA3] raste] “ 184 96,049F gl FF

F 3-8 Ul HEARRE &) AAde: A g9d)

T t12 “13 “14 “15 *16 t17 *18

=4 84,224 | 148,687 | 141,198 | 107,825 76,735 71,894 | 113,215

FE 182,993 | 246,718 | 181,086 | 307,438 | 177,018 | 133,594 96,049
* X2 : XIZ20F =251 2019, SHEATTA}

o fElute] HEARRE AP 9 o AAIA Al 1.3%00 E3kebH, o= =] -5
JA k7t GAIRE TavId e e Axlsate] At Ze A2 A5 didd

0 S AR

o 7|¥AF Bl 7ey AmApE Azl Felskal = 7I9Ee] vE Ve APdRES AR,
AR E(F) 98.9% = =HAAS 714
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= (98.0%)
* Atz 7R L 7|t HEARE MR AIREA), 2020, KMAPS

% 3-13. = A AR RE

. 9] AEAE A% 5

0 A=l AFTFE L A%

o 20199 AIAl H %= Ao AP 1,909% fr2olw, 2024d7H4] CAGR 2.2% 5713t
2,1329 w271 € Ao=w o4

250

225 \F—/__—___.—-"-—.

200 - : “Current market prognosis

CAGR 2019-24
+2.2%
175
150
2018 2020 2021 2022 2023 2024
=C=Pre Covid-19 prognosis =0=Current market prognosis

* Xtz Worldwide Market for Railway Industries, 2020, SCI
18 3-15. AlA dEr]E A1 R oAS5(2019-2024, AYGH-=2)

© COMD=19 /1% 2ol A1 Aol A W e J2 wson, of & ofzelst
JFEAGE FF A7 AgLRe] 42T Ao dSHIL g

=
— WA BE/EHF A, AR, oot L BHH AGelA /b B Jo] ol
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— AAIA Top 5 A= A4S 20199 713 AAA A= 714 AgTFRe] 53%2 AAeaL glo.
o, A9 59 HEA AlatE e e HAEAF o] Fud A A e

10 20 30 40

o

Russia

Germany -
incia [N

© SCI Verkehr
m OEM After-Sales

Atz © Worldwide Market for Railway Industries, 2020, SCI
a7 3-17. AAl Top 5 A% A% 2019(HIHF=)

0 AR AR5

o AA AR ARTFEE 20204 5169 Dol A 2025W7FA] oF 6439 g2 ATt Zlo
2 o=

o 20199 7= AAA A=Ak AxdA T S5 CRRC7F 2139 F2= 7HE 52 o5 e
o, oz Aulx 879 F7, dAE 2

— thl, 20201 29 A2sFo] FulelolE Aol whe} AT} Futelole] F Fojo) 1699

ol gsto] o] CRRCO= sl FIAA AN &5 Alag AA|IL 2591E 2HA

& Aoz oid

~ CRRCE 201991 1209] 913k o] 4te] R&DE FAkste] 17] % alolmel= A Aels)
e ANAQ )% ASHom A D AxFel nek A% s D i) g 5
g sdsks BAG A Ageld AAQANY 15 S92 AAsa 9

=
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Revenue in billion euros

CRRC*

Alstom**

Siemens
Bombardier
Wabtec

Hitachi
Transmashhoiding
Knorr Bremse
Stadler Rail

Greenbrier! AR

* Xt& : SCI Verkehr; Statista(2021)

¥ 3-19. 20199 F& Ame AzdAe] o) (A Hw)

O F8 I59A 5%

o
N

Fao] A AEQA CRRCE A% AN FA3D AR, A4 Sgolre] e 55

AN
A ohet Sl A% FAR s Avk B Fok el 2 F74A71A) Bt 9]

o F 599 dAE(Alstom) ¥} Eubr]o](Bombardier) o] $HH o7 o] x}eF A %A CRRC
o ool AAANAN F HAZ & HE FF5HA7F @A

o &AE(Alstom) Ev}t]o] (Bombardier)2] 20194 & wj&2 ok 1709 §-2(2019d A wj=
FADZE A F HAZ Z 7S Wor o= 3919 Xula EHlglE Y = ou) o 2

9]
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=

CRRC

Alstom Bombardier 2
Siemens Mobility
Alstom
Bombardier
Wabtec
Hitachi Rail
Transmashhalding
Knorr Bremse
Stadler Rail
The Greenbrier Companies

! Revenue partly estimated. Financial years ending in the first half of 2019 have been assigned to the year 2019,
2 Foreign currencies have been converted with the average yearly exchange rate of the reporting period.
? Combined revenues of Alstom and Bombardier to demonstrate thelr position after a potential msrger.

A= Worldwide Market for Railway Industries, 2020, SCI

a9 3-21. 49 100 He TEdA: 20199 =AY wiE (R RFR)

H

o9 100 H2 SEYMe 42 2017H00 Hoh 15% S7tet 680 fF==, Ol HT

o] HAHHR F=HE EHE
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na

I 20| 2 U QAIA0| WH. BHI CO, YEU| AHS WRE 20| LY
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0 59 A5

o $eubel WA A FEE 184

s

< SEYNC 9 B/IE fhliMs Mz H Mt Z2AA, Tle =202 & Jls9 TX[Ee

49l Al A 3.83% S7Fste] “254 1,105H4

ol @E Aow el o} T AEDMUEMUADH bk AF A 1 24%

o 4ol Aw

S

- TFJL}EM AR A2 91 oo AAA Age] 1.3%°l =tskH, of=
A tek7E AR Tl o A Axl=ate] Add Ve AR S Wiy
o (&) HEAF REF A fiFaS 78 VIgsel S8 gl



- ARAFAEY AFPINE FUZNE7 SH Qo A L ARAE 5 AR
A WA TALRA2(G)S TALHAUE)7E Tl o3-S sk A 5

=
ki
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m}&
ol
:
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-
N
rlo
&

B} AR} $AGFS wol} g ] 1A
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4.2.8.1.2 Requirements on performance
(5) For units assessed in fixed or predefined formation, at the maximum service speed
and on a level track, the unit shall still be capable of an acceleration of at least 0,05 m/s2 for
the load case ‘design mass under normal payload’. This requirement may be verified by
calculation or by testing (acceleration measurement) and applies for maximum design speed up
to 350 km/h.
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A—weighted sound pressure level as an indicator of short—term

«

* Mats E. Nilsson,

loudness or annoyance of road—traffic sound”, Journal of Sound and Vibration, Vol. 302,

pp. 109—207, (2007)
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