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a9Y 2.1-2 High Speed Rail Market : Life Cycle Analysis (World),
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a3 2.1-3 High Speed Rail Market : Goal Post on Rolling Stock
Investment (World), 201072020
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Source: Frost & Sullivan analysis

Average urbanisation is
Source: Frost & Sullivan analysis. between 20 to 40 percent, . b

and is increasing rapidly Asia-Pacific, 2010 and 2020

towards the 60 to 80

percent range ele
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Rail Market Trends: Urban Rail Market Size Forecast

390

- Seven of the top 20 megacities in the world are in the Asia-Pacific & Urban Rail Market
region. Size
« Urbanisation is to be the biggest driver of growth for urban rail

development in the Asia-Pacific region. Chronic congestion and i 3

connectivity issues will remain key challenges through to 2020. 2010 2020

1Y 2.1-4 APAC Rail Market Overview
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I3 2.1-5 Rail Market Trends : Urban Rail Sector Ridership
Snapshot, Asia-Pacific, 201072020
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Attractiveness Ratings for Asia Pacific Cities for Urban Rail Investments, 2010-2030

Dt Tokyo Mumbai Seoul Jakarta | Brizhane L::I::i:r Singapare Hh:.'?:i
Population Growth 3 3 5 3 4 4 4 4 3 ]
Urbanization Trend 4 4 4 3 4 2 3 3 4 4
Rize in Per Capita Income 4 4 3 4 2 3 3 3 4 2
Urban Ridership Growth 5 3 5 3 4 3 4 3 3 4
Urban Rail Project in Pipefine 4 3 5 3 4 4 3 5 3 5
‘Vehicular Traffic lssue 3 4 3 4 4 4 4 4 3 4
Inwestment in Infrastruciure 4 3 5 4 3 5 3 5 3 4
Government Initiative in Lirban Rail 5 3 5 4 3 5 3 5 4 A

Average Attractiveness Rating
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a9y 2.1-7 High Speed Rail Market : Network Length Forecasts
(APAC), 201072020
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29 2.1-8 Rail Market Trends : Network Existing Under Construction
and Planned, Asia-Pacific, 201072020
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Rail Market Trends: List of Identified Metro Rail Projects, Western Europe, 2010
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Total

Rt New :u(‘lietro_ l_’rojects Total Installations in Inves‘ttr_nent
e __ldentified ___Route Km | (€ Million)
The UK | 3 | 110 2,780
Republic of Ireland 3 15 10,400
Sweden 2 12 3,500
Italy 3 30 2,860
i France 3 1 50 i 500
Germany 1 390
Total | 15 | 227 | 20,430

Source: Frost & Sullivan analysis

29 2.1-9 Urban Rail Projects : Western Europe, 2010
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Analysis of five largest markets by 2020

Spain 15 expected to grow by 240
percent from 2,429 in 2010 to 8,280 |
in2020. l
France is expected to grow by 144
percent from 2,942 in 201010 7,181
in 2020.

(Yo o=

a9d 2.1-10 Rail Market Trends

Parked, Europe, 2010 and 2020

Turkey 1= expected to grow by 930
percent from 353 in 201010 3,638 In
2020

Germany is expected to grow by 73
percent from 2.021 in 2010 to 3,500 in
2020.

Italy is expected to grow
by 45 percent from

1,314 1n 2010 to 1,807 in
2020.

Total Number of Rolling Stock
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I9Y 2.1-11 High Speed Rail Market : Network Existing,
Under Construction and Planned (Europe), 201072020
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No| Body type Name = Country =

11+ NB 0038 | Lloyd's Register Verification Limited United Kingdom

21+ NBO00S |ECA - ENTIDAD COLABORADORA DE LA| Spain
ADMINISTRACION S.L. Unipersonal

3|+ NB 0062 | BUREAU VERITAS France

41 NB 0474 | RINA Services S.P.A. ltaly

51+ NB 0475 | IS CERT S taly

6|+ NB 0537 | VTT Expert Services Qy Finland

7 |+ NB 0893 | EISENBAHN-CERT (EBC) Benannte Stelle | Germany
Interoperabilitdt beim Eisenbahn-Bundesamt

8 |+ NB 0941 | TUV SUD Nederland B.V. Netherlands

9|, NB 0986 | ASOCIACION DE ACCION FERROVIARIA, CETREN Spain

10| + NB 1010 | TGV Rheinland Rail Certification B.V. Netherlands

111+ NB 1020 | TECHNICKY A ZKUSEBNI USTAV  STAVEBNI| Czech Republic
PRAHA s.p.

121+ NB 1125 | RAILWAY APPROVALS LTD United Kingdom

131+ NB 1127 | DELTA RAIL NOTIFIED BODY LIMITED United Kingdom

14|+ NB 1133 | SNC-Lavalin Rail and Transit Verification Ltd United Kingdom

151 + NB 1143 | ATKINS NOTIFIED BODY United Kingdom

16| + NB 1144 | SGS CORREL RAIL LTD United Kingdom

17|+ NB 1157 | Altran UK Ltd. United Kingdom

18| + NB 1278 | SINTEF Norway

191+ NB 1304 | SLOVENIAN INSTITUTE  OF  QUALITY AND | Slovenia
METROLOGY - SIQ

20| + NB 1358 | VYSKUMNY USTAV DOPRAVNY, A.S. Slovakia

211+ NB 1370 | BUREAU VERITAS ITALIA S.P.A. ltaly

22|+ NB 1412 | JSC Inspecta Latvia Latvia

23|+ NB 1467 | Instytut Kolgjnictwa Poland

241+ NB 1468 | TRANSPORTOWY DOZOR TECHNICZNY Poland

25|+ NB 1602 | Bahn Consult TEN Bewertungsges.m.b.H. Austria

26| + NB 1615 | BELGORAIL S.A. Belgium

271+ NB 1675 | HALCROW RAIL APPROVALS LIMITED United Kingdom

28|+ NB 1696 | LLC BALTIC TESTING CENTRE Latvia

29| + NB 1714 | Vyzkumny Ustav Zeleznicni, a.s. Czech Republic

30| + NB 1807 | VANAHEIM AB Sweden

31|+ NB 1869 | H.H.C./D.R.S. Inspecties B.V. Netherlands

321+ NB 1940 | INSTYTUT POJAZDOW SZYNOWYCH TABOR Poland

33|+ NB 1960 | ITALCERTIFER S.P.A. ltaly

341+ NB 1991 | SCONRAIL AG Switzerland

(MRA/LTA)

35|+ NB 2058 | Scandpower AS Norway

36| + NB 2071 | KTl Kdzlekedéstudomanyi Intézet Nonprofit Kift. Hungary

37|+ NB 2101 | Associacdo Portuguesa para a Normalizacdo e | Portugal
Certificacdo Ferroviaria

38|+ NB 2106 | Q TECHNA D.O.O. Slovenia

39|+ NB 2129 | BUREAU VERITAS, d.o.o. Slovenia




No| Body type Name = Country =

40| + NB 2147 | BALTIC SERTIFICATION CENTRE Ltd. Latvia

41|+ NB 2191 | Dekra Rail B.V. Netherlands

421+ NB 2192 | MMRA Ltd United Kingdom

43| v+ NB 2212 | Schieneninfrastruktur—Dienstleistungsgesellschaft mbH Austria

441, NB 2237 | Sconrail UK Ltd United Kingdom

451 v NB 2250 | Arsenal Railway Certification GmbH Austria

46| + NB 2269 | Organismul  Notificat Feroviar Roman - AFER | Romania
(Romanian Railway Notified Body)

47| v+ NB 2329 | ERC Gmbh Austria

48| + NB 2365 | Certyfikacja Infrastruktury Transportu Sp. z 0. 0 Poland

491+ NB 2387 | TINSA Ltd. Bulgaria

50| » NB 2411 | TUV Nord Luxembourg s.a.r.l. Luxembourg

51|+ NB 2424 | ISARail S.p.a. [taly

52|+ NB 2443 | TUV SUD Danmark Denmark

53| + NB 2444 | Network Rail Certification Body limited United Kingdom

54|, NB 2493 | CERTUNIV VASUTI TANUSITO ES MUSZAKI | Hungary
SZAKERTO Kit

55|+ NB 2508 | DIS Consulting d.o.o. Slovenia

56| + NB 2571 | TUV_RHEINLAND UK LIMITED United Kingdom

57|+ NB 2593 | CERTIFER SA France

58|+ NB 2601 | CESKE VYSOKE UCENI TECHNICKE V PRAZE Czech Republic

591+ NB 2612 | UAB Atitikties vertinimo centras Lithuania

60| » NB 2627 | TUV Rheinland Polska Sp. z 0.0. Poland

61|+ NB 2637 | BME ITS Kozlekedési-és JarmUlrendszerek Nonprofit | Hungary
Zrt.

62| » NB 2642 | SGS United Kingdom Limited United Kingdom

63| + NB 2673 | Ricardo Certification Limited United Kingdom

64|+ NB 2681 | Bureau Veritas Exploitation France

65|+ NB 2683 | CERTA SPOLKA Z OGRANICZONA | Poland
ODPOWIEDZIALNOSCIA SPOLKA KOMANDYTOWA

66| + NB 2697 | Railway Competence and Certification GmbH Austria

o +9 A% A= d3F(EC Declaration)

ERADIS(EUROPEAN RAILWAY AGENCY DATABASE OF INTEROPERABILITY AND
SAFETY)el EC Declaration°] &5°] Sl= H&= Ao 552 G o 5500 s}

= AAY, Aol FEslo] AEHE Tk gFute] F sl AwF AA} 1w

S gm, A TSIZ A7) gla) A F AEy ZRAEst Soluha Falolt

vs L,
# 2.2-2 ERADISY 554 AFdAd A5 &=

No. HE=0t A DS AEI| S == e gag

1 United Kingdom | UKO00000011252010000002 | DB Schenker RST 9/22/2010

2 | United Kingdom | UK0O0000001127201000002 Plasser Uk RST 9/16/2010




AEAZ W AR BEe et gt

No. HE=0t =M IDBS AEI| & HIANAE E g
3 | United Kingdom | UK00000001127201000003 | Plasser UK Ltd RST 9/16/2010
4 | United Kingdom | UK0O0000001127201000004 | Plasser UK Ltd RST 9/16/2010
5 | United Kingdom | UK0O0000001127201000005 | Plasser UK Ltd RST 9/16/2010
6 | United Kingdom | UKO0000001127201000006 | Plasser UK Ltd RST 9/16/2010
7 | United Kingdom | UKO0000001133201000001 | Plasser UK Ltd RST 9/14/2010
United Kingdom | UK00000001133201000002 Plasser UK RST 9/14/2010
9 | United Kingdom UK000000020302010 W H Davis RST 12/3/2010
10 | United Kingdom | UK00000002030201000001 VTG RST 10/1/2010
Z7: ERADIS - EUROPEAN RAILWAY AGENCY DATABASE OF INTEROPERABILITY AND  SAFETY

- A4 ~E(Alstom), EHZ ol (Bombardier), & o] E(VOITH) % 2 ejE2{(Stadler) 59 =
2R A ZhApe

d 2ol disf AdSe Wk,

ALsiM AT das

A% Folt}.

¥ 2.2-3 TUV SUD7} 233 =3z A5 E=

No. | && =& AlE D& M= faH graf !
Directive Certificates for

y | Products EC Certificate ALSTOM Rolling 1 5oRaDIA LINT | 2013-08-22
of Verification(Directive Stock
2008/57/EC)
Directive Certificates for
Products EC Certificate Rolling Dieseltriebwagen P

2 of Verification(Directive Stadler Stock Regio—Shuttle RS1 2013-04-26
2008/57/EC)
Directive Certificates for
Products EC Certificate Rolling Doppelstocktriebz P

3 | of Verification(Directive Stadler Stock ug Kiss cFL | 2013708714
2008/57/EC)
Prosucte £0 Corfiate Rolling | Diese-hydrautisch

4 L . . Voith 9 e Guterlokomotive | 2013-07-25
of Verification(Directive Stock o Maxima
2008/57/EC) yp
Directive Certificates for
Products EC Certificate . Rolling | Elektrotriebwagen e

5 of Verification(Directive Bombardier Stock typ talent 2 2012-10-10
2008/57/EC)




No. | && =& AED| 2 = Py gl
Directive Certificates for
Products EC Certificate , Rolling | Elektrotriebwagen ol
6 of Verification(Directive Bombardier Stock typ talent 2 2012-12-19
2008/57/EC)
Directive Certificates for
Products EC Certificate . Rolling Elektrotriebwagen o
! of Verification(Directive Bombardier Stock typ talent 2 2013-04-03
2008/57/EC)
ZXx: TOV SUD Product Service certificate explorer
2. %9 TSI 9% A
(1) 9 TSI ¢ +4
a9 21-1 & TSIo AA FAL ZEs Aot 201439 % 7HA = HEx= 7|e7]|E=e 1L
S4%, AWAF, 3, 2% J1E0R o]l nAEYo, 2015d R EHE nE AR} Ak
AR5 F3sld MA-TA QY. AEAF Fof Qo Aok FE ok +9Eor=E
Aol Ag-2d Fol 9l
¥ 22-4 48 TSI 7l€7l+ &%
TSI 2& =20¢ NEA (148) HE= =
— T ==Fl2k .
UETE 1 DEC 2008/232/CE SR : REG 1302/2014/EU
oo e - 2Bixter @ DEC 2011/291/EU _
1. A& Z0t - X REG 321/2013
- 3IXt - DEC 2006/861/EC S . REG 1304/2014/EU
- A8 : DEC 2011/229/EU =
- DSAIE 0 DEC 2008/217/EC
o AlE=0 — LUBHAIE : DEC 2011/275/EU A REG 1299/2014/EU
C == - DM 0 DEC 2008/284/EC &2 0 REG 1301/2014/EU
- BtMe - DEC 2011/274/EU
- MSEAMHMO : DEC 2012/88/EU AMSHIOSA @ REG 2016/919
3. 380t - WES2A - DEC 2008/164/EC WSt REG 1300/2014
- BHgo® : DEC 2008/163/EC BHYotd : REG 1303/2014
- 2% : DEC 2012/757/EU 2% : REG 2015/995/EU
4. 2E =0t - 32 €y 0te : REG 62/2006/EC 32 22I0tE : REG 1305/2014/EU
- 2Bt 20tE @ REG 454/2011/EU S22 Iy 0tE @ REG 527/2016

(2)

¥ TSI 1543t

TSIe] 159 AFAJ] dab= vha3 2.




[ o e | National Safety
, Aowlcent Authority

Expert/
Notified Body @ | Consultant

a¥ 22-1 ¢ TSI 945X

(3) A o= Azt
TSI 155 &7 A% #as ds]
(7h Azt 2 A3E 7k AL 3
SRS
(1} EC-=<1(Verification)= 13 X & (modules for EC-verification) A €lol wa}, th&
B E52 NoBodl o8] Al &= Ao|t}.
e P2 Al KaLA

A etd, ofefe} 2o
= ¢1-& Notified Body©ll EC-3F2l(Verification) <

o M7 HE HIA
e J7F B IiLA
o MAF BuA(FH #e)
e 7B} HuAE
(th) EC-#l(Verification)®] 21 A3+ 7] &A1 el NoBool ¢l f°oF Ae]H o
AN A ddE Aol
(2}) EC-%_l(Verification)e] &4 o2 o]Fofx & NoBow UTAE T E Zolr},
(mh) 21EME e AFAHOwner)s= EU ol i3 Aol A3 &84 74 8 A (Interoperability
constituent) ] ™3k EC A3 I 2AHAA AAEC declaration of conformity or
suitability)= YFEAYW NSAE] A= bdde] Aol o] o] A-83a17] Holl shH-Al 2~
dlof] gt EC &1 AAZA(EC declaration of verification)S 2Hd 2 Al &sl|oF shr
(Bh) 3imkel NoBooll ofs AR} FalEojof shw, 1 A= AAZQl AxpEnt ofy e}
A Eo] AEAe =4S w3Fo] 3},

(4) 91571 (NoBo)2] A% 4%
2174 A (applicant) = 7| 2FAF, A 2k Ap B+= . 2k
EE T AAANA 2 EES AU § AHAE Zﬂ%ﬂﬂ TSI 15 AApo| ufe} ’\Jjé
A= 71E BAES NoBodl #Al&sdok 3, NoBoz Y-8 EC-%<l(Verification) 215 E ¥
Sl ke bAJIF7ITINSA)Y EC &1 A AEA (EC declaration of Verlflcatlon)

+ B¥E SB+SDE 483 NoBool 417 gttt
olefo] A= A H



o B Jleo] ABAY BHY A5, BE APl AR vy
o AZE Ao £ griHon A FS
o WE B ofsl YAAT AL ASEAR, AL, B A 5)

EC-Type examination EC vaificalibaiay| |57 Mifiealiontinsed
SEo on full quality
on unit verification
Type examination certificate management system
plus design
S D S F sxamination
EC design examination
o certificate
EC verification based EC verification
mana;:nj:::ﬁ:ystem bpses o ot
erification
of the production o
process
QMS approval & QMS approval &
surveillance survelllance
EC certificate of verification
EC declaration of verification

Documents issued by notified bodies
Documents issued by applicant
(cantracting entity or manufacturer)

I9Y 222 A=RAF AFEE T4

Manufacturer or Notified body Member State (NSA)
contracting entity

With involvement

of verification
bodies, testing
Subsystem Arranges ) Carries out EC verification | centres, etc,, as
design, checking procedure required.
manufacture procedure (TSI and other regulations
and final deriving from the Treaty)
testing

Subsystems have
1o be checked
against applicable
national rules, too.

1

Issues EC certificate of
9 verification and compiles

technical file /—

y

[=
Draws up EC l\ Issues authorisation for
declaration of Transmitted with technical file placing in service of the
ificati |/ subsystem

9 2.2-3 EC-verificationol] thgh A=k} Q157]#e] JF

Aw Ao A Brrel #ato], EC-gRl(verification)ol] thgh A1 2te} <15 7] #H(notified
2
=

body)2] @ ol uigh dxapel AnkH el s = 2.1-3 A=l o EC-8<l
(verification)ell Wit Al Apel Q1F71#e] dF a3 2ok A AFA =gl dig
A, Az R FHF Aol gk dFE dd sk ALY 5 Ao dis) AT
(NoBo)<=  EC-&_l(verification)d x5 &y, #Id  HgHF7F &s5¥W, EC-g<
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1)

2)

2, & Wy, AEA, ECP Bdgola -3
T4 & goly, B2, AZY Mo ni=

AFEF

AAR 7 &

O AAR(The Association of American Railroads) 519 8 *FHZE dixst= A
AAdoltt. AARS 1934 10€¥ 129 5719 A EAZE FHEol A=Atk AARS
AR2Pel &8, <kd, Aulze JHAE flste]  AEARY Y AgAQIA 7
(Interchange Rule; AARONA A7]|H oz wWalste= fFHoZA A AAA e EHuldo
ek ) Au(dE 5o, 73R T2 Al 22) Al (specification) #HHE JAFE
Fadstal vk g g el QB AIA R, 7I=A tE, 71AA AR diE F
ARZ, ZIWkAARbA B tRAIE S FHEet e Aol B3-S WA= wErAldl
wale] A7) 1S A @2k AARS AT A S AAget v dS ety
FRA(Federal Railroad Administration) % 71€F 1%-7]¢} gFHsrh H+ AAR &

o 71 AAARLTF = AARS Technical Servicce Devisiono| 4] TTCI(Transportation
Technology Center, Inc.)® ©o|3&% o] AARS] # ot TTCI= vl=, 7Ry, WA=
Ao 2ol S8 = Vet a AdIFE E9dsta At

O AAR®9 %+ DOT(Department of Transportation)®] AFslAH-7]3<l FRA 22 <
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3. Command
= Control-Command and Signaling
= Persons with Reduced Mobility

= Safety in Railway Tunnels

f 4, Rolling Stock
= Locomotives & Passenger rolling stock

- high speed

- conventional

- construction & maintenance equipment
= Freight Wagon

= Acoustic Noise

5. Functional Application
= Qperation and Traffic Management

= Freight Telematics

= Passenger Service
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PRM : REG 1300/2014
SRT :REG 1303/2014
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. TSl Implementation
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4.2.2 Structure and mechanical parts
4.2.2.2.2 Inner coupling EN 12663-1:2010 = 6.5.3, 6.7.5 m |nner coupling for articulated units
. m End coupling — manual UIC type — pipes
EN 15807:2012 = rev.cl inter face
o s EN 14601:2005 = End coupling — manual UIC type — end
4.2.2.2.3 End coupling +A1:2010 n (%) cocks
. N = End coupling — manual UIC type — lateral
UIC 648:Sept 2001 = (%) location of brake pipe and cocks
IC automatic ’ _
5.3.1 centre buffer EN 16019:2014 . (%) 1.0 Automatic centre buffer coupler — type
coupler
5 3.9 IC manual end EN 15551:2009 m (%) = Manual end coupling — UIC type
9 coupling EN 15566:2009 (%) = Manual end coupling — UIC type
4.2.2.2.4 Rescue coupling UIC 648:Sept 2001 | m (x) r.ecgszfl;eug?l#pl ing - interface with
q - IC rescue EN 15020:2006
5.3.3 coupling TA1:2010 (%) = Rescue coupler
Staff access for . .
. . m Staff access for coupling and uncoupling
4.2.2.2.5 cot}plmg_ and EN 16116-1:2013 m 6.2 — space for shunting staff
uncoupling
4.2.2.3 Gangways
(%) = Strength of vehicle structure — general
Strength of 4 m 52 m categorisation of rolling stock
4.2.24 vehicle structure EN 12663-1:2010 s 9.2 = method of verification
s 6.1-6.5 m design load cases
= Except Annex A m 8 Passive safety — general
o : EN 15227:2008 n 4-table 1 m categorisation
4.2.25 Passive safety +A1:2011 = 5-table 2, 6 = scenar ios
= 5-table 3, 6.5 m obstacle deflector
. m Lifting and jacking — geometry of
e EN 16404:2014 » 53,54 permanent and removable points
4996 Lifting and
jacking EN 15877-2:2013 s 4517 m Lifting and jacking — marking
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EN 12663-1:2010

m Lifting and jacking — strength method of
verification

4.2.2.7

Fixing of devices
to carbody
structure

EN 12663-1:2010

m Fixing of devices to carbody structure

4.2.2.8

Staff and freight
access doors

4.2.2.9

Mechanical
characteristics of
glass

4.2.2.10

Load conditions
and weighted
mass

EN 15663:2009
/AC:2010

= |Load conditions and weighed mass — load
conditions
m hypothesis of load conditions

4.2.3

Track interaction and gauging

4.2.3.1

Gauging

EN 15273-2:2013

=
=
N

m Gauging — method, reference contours
m verification of pantograph gauge

4.2.3.2.2

Wheel load

4.2.3.3.1

Rolling Stock
characteristics
for compatibility
with train
detection
systems

ERA/ERTMS/033281
rev 2.0

s 3.18&3.2

= |nterface between control-command
signal ling trackside and other
subsytems

4.2.3.3.2

Axle' bearing
condition
monitoring

EN 15437-1:2009

m 51, 52

= Axle bearing condition monitoring — zone
visible to track side equipment

4.2.3.4

Rolling stock
dynamic behaviour

ERA/TD/2012-17/IN
T rev 3.0

n All

m Rolling stock dynamic behaviour

4.2.3.4.1

Safety against
derailment
running on
twisted track

4.2.3.4.2(a)

Running dynamic
behaviour
requirements

EN 14363:2005

= Running dynamic behaviour

4.2.3.4.2(b)

Active systems
— safety
requirement

4.2.3.4.2.1

Limit values for
running safety

EN 14363:2005

s 5.3.2.2

= Running dynamic behaviour — limit values
for running safety

EN 15686:2010

= Running dynamic behaviour — for rolling
stock with a cant deficiency > 165 mm

4.2.3.4.2.2

Track loading
limit values

EN 14363:2005

= 53.2.3

= Running dynamic behaviour — track
loading limit values

4.2.3.4.3

Equivalent
conicity

4.2.3.4.3.1

Design values for
new wheel
profiles

4.2.3.4.3.2

In—service values
of wheelset
equivalent
conicity

4.2.3.5.1

Structural design
of bogie frame

EN 13749:2011

m 6.2, Annex C

m Structural design of the bogie frame

EN 12663-1:2010

m (%)

m Structural design of the bogie frame —
body to bogie connection

4.2.3.5.2.1

Mechanical and
geometrical
characteristics of
wheelsets

4.2.3.5.2.2

Mechanical and
geometrical
characteristics of
wheels

5.3.2

Wheels (IC)

4.2.3.5.2.3

Variable gauge
wheelsets

4.2.3.6

Minimum curve
radius

4.2.3.7

Life guards
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424 Braking
Functional
4.2.4.2.1 requirements
o 4« Safety
4.24.2.2 requirements
Type of brake . = Braking — type of brake system, UIC
4.2.4.3 system EN 14198:2004 m 54 brake system
4244 Brake command
4.2.4.4.1 Emergency
braking
4.2.4.4.2 Service braking
49443 Direct braking
command
4.9.4.4.4 Dynan’lic braking
command
49445 Parking braking
command
4.2.45 Braking performance
(E),;l 14531-1:2005 . (%) = Braking performance — calculation —
49451 General EN 14531-6:2009 general
requirements m Braking performance — friction
EN 14531-1:2005 s 53.1.4 coefficient
= 533 m Emergency braking performance — response
EN 14531-1:2005 . 5'1é time/delay time
’ = brake weight percentage
4.2.4.5.2 Eg&rfsncy E’;‘ 1453112005 . (+) = Emergency braking performance —
EN 14531-6:2009 calculation
- = Emergency braking performance — friction
EN 14531-1:2005 s 5.3.1.4 coefficient
4.2.45.3 Service braking E,;l 14681712005 (%) = Service braking performance —
EN 14581-6:2009 calculation
Calculations
4.2.45.4 related to
thermal capacity
EN 14531-1:2005
4.2.4.5.5 Parking brake or n (*) = Parking brake performance — calculation
EN 14531-6:2009
Limit of wheel
4.2.4.6.1 rail adhesion
profile
. m 4 = Wheel slide protection system — design
4.2.4.6.2 Wheel slide = | EN 15595:2009 .5 6 = verification method
protection syste = 4243 = wheel rotation monitoring system
Wheel slide
5.3.3 protection system
(IC)
Interface with
traction —
Braking systems
4.2.4.7 linked to traction
(electric,
hydro—dynamic)
4.2.4.8 Braking system independent of adhesion conditions
4.2.4.8.1. General
4.2.4.8.2. Miigem track %82541_06:‘Jan = Appendix 3 m Magnetic track brake
. Eddy current
4.2.4.8.3 track brake
Brake state and
4.2.4.9 fault indication
Brake
4.2.4.10 requirements for

rescue purposes
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4.2.5 Passenger related items
4.2.5.1 Sanitary systems
Public address
4959 system: audible
s communication
system
4.2.5.3 Passenger alarm
- Passenger alarm
4.2.53 — safety requir.
Communication
4.25.4 devices for
passengers
Exterior doors:
access to and
4.2.5.5 egress from
Rolling Stock
4955 Exterior doors —
safety requir.
Door closing and . s 52.1.41 = Door obstacle detection — sensitivity
4.2.5.5.3 locking FprEN 14752:2014 m 52.1.4.2.2 = maximum force
Door emergency . = Door emergency opening — manual force to
4.2.5.5.9 opening FprEN 14752:2014 s 5515 open the door
Exterior door
4.2.5.6 system
construction
4.2.5.7 inter—unit doors
4958 Int'ex_’nal air
quality
4.2.5.9 Body side
windows
4.2.6 Environmental conditions and aerodynamic effects
4.2.6.1 Environmental conditions
4.2.6.1.1 Temperature EN 50125-1:2014 m 4.3 m Environmental conditions — temperature
. m Environmental conditions — snow, ice and
ey Snow, ice and EN 50125-1:2014 n 4.7 hail conditions
e hail EN 15227:2008 . (%) = Environmental conditions — obstacle
+A1:2011 deflector
4.2.6.2 Aerodynamic effects
Slipstream
effects on
4.2.6.2.1 passengers on
platform and on
workers trackside
4.9.6.2.2 Head pressure
pulse
Maximum
4.9.6.2.3 pressure
s variations in
tunnels
R A = Aerodynamic effects — crosswind method
4.2.6.2.4 Cross wind EN 14067-6:2010 n 5 of verification
4.2.7 External lights & visible and audible warning devices
4.2.7.1 External front and rear lights
= 533 = Head lights — colour
4.2.7.1.1 Head lights EN 15153-1:2013 m 5.3.4 Table 2 m dimmed headlamp luminous intensity
5.3.6 1C ’ first line m full-beam headlamp luminous intensity
m 5.3.5 al ignment
s 5.4.3.1 Table :
. m Marker lights — colour
g27.1.2 | Marker lights EN 15153-1:2013 |4 ., o, = spectral radiation distribution
o - 5.4'4'Table 6 = |uminous intensity
4.2.7.1.3 Tail lights 4 s 553 Table 7 m Tail lights — colour
5.3.8 1C EN 15153-1:2013 = 554 Table 8 = |uminous intensity
4.2.7.1.4 Lamp controls
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4.2.7.2 Horn
4.2.7.2.1 General —
5.3.9 warning sound IC
49799 Warning horn
5‘3‘9’ ’ sound pressure EN 15153-2:2013 m 522 m Warning horn sound pressure levels
" levels
4.2.7.2.3 Protection
4.2.7.2.4 Control
4.2.8 Traction and electrical equipment
4.2.8.1 Traction performance
4.2.8.1.1 General
4.9.81.2 Requirements on
performance
4.2.8.2 Power supply
4.2.8.2.1 General
Operation within
4.2.8.2.2 range of voltages
and frequencies
Regenerative
12823 | onergy to the EN 50388:2012 . 12,101 = Regenerat ve brake with energy to the
overhead contact overhead contact 11ne
line
Maximum power a Maxi
aximum power and current from the
4.2.8.2.4 ?ﬁlg gygﬁggdfmm EN 50388:2012 " 7.2 overhead contact |ine — automatic
contact line regulation of current
Maximum current
4.2.8.2.5 at standstill for
DC systems
4.2.8.2.6 Power factor EN 50388:2012 n 6 m Power factor — verification method
5 q = 10.1 = System energy disturbances for AC
4.2.8.2.7 gﬁ&er?afclesrgy EN 50388:2012 = 10.3 Table 5, systems — harmonics and dynamic effects
h Annex D, 10.4 m compatibility study
Energy
42828 consumption
T measuring
function
Requirements
4.2.8.2.9 linked to
pantograph
Working range in
4.2.8.2.9.1 | height of . m Working range in height of pantograph
.2 pantograph (1C EN 50206-1:2010 " 42,623 (IC level) — characteristics
level)
Pantograph head
4.2.8.2.9.2 geome;[ry (1c EN 50367:2012 s 5322 m Pantograph head geometry
level
Pantograph head
41'2'8'2'9'2 geometry type 1 EN 50367:2012 F.i Annex 2'2 = Pantograph head geometry — type 1600 mm
. 600 mm gure A.
Pantograph head
422'8'2'9'2 geometry type 1 EN 50367:2012 F.' Annex §.2 = Pantograph head geometry — type 1950 mm
. 350 mm igure A.
Pantograph
4.2.8.2.9.3 ((3urrent c?pacity EN 50206-1:2010 = 6.13.2 m Pantograph current capacity (I1C level)
IC level
. 47 = Pantograph lowering (RST level) — time
Pantograph EN 50206-1:2010 4 to lower the pantograph
52829 jower fng (RST =48 = ADD
level : = Pantograph lowering (RST level) —
EN 50119:2009 = Table 2 dynamic insulating distance
5.3.10 Pantograph (IC)
Contact strips
5.3.11 (10)
4.2.8.2.10 Electrical . m Electrical protection of the train —
5.3.12 protection of the EN 50388:2012 = coordination of protection
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train
IC Main circuit
breake
Diesel and other
4.2.8.3 thermal traction
system
Protection against . ’ . .
4.2.8.4 electrical hazards EN 50153:2002 n (*) = Protection against electrical hazard
4.2.9 Cab and operation
4.2.9.1 Driver's Cab
4.29.1.1 General
4.9.91.2 Access and
egress
Access and
4929191 egress in
""" operating
conditions
1291929 Driver's cab
""" emergency exit
4.2.9.1.3 External visibility
4.2.9.1.3.1 Front visibility
P Rear and side
4.2.9.1.3.2 view
4.2.9.1.4 Interior layout
4.2.9.1.5 Driver's seat
5.3.13 1C
Driver's desk—
4.2.9.1.6 Ergonomics
4.9.91.7 Climate control
and air quality
4.2.9.1.8 Internal lighting
Windscreen—Mec
4.2.9.2.1 hanical EN 15152:2007 m 427,429 = Windscreen — mechanical characteristics
characteristics
m 4272 » Windscreen — primary/secondary images
I A = 423 = optical distorsion
4.2.9.2.2 WindscreenOpti *| gy 15152:2007 " 42,4 = haze
cal characteristics = 425 = |uminous transmittance
m 426 = chromaticity
Windscreen—Equi
4.2.9.2.3 pment
4.2.9.3 Driver machine interface
Driver's activity
4.2.9.3.1 control function
4.2.9.3.2 Speed indication
Driver display
4.2.9.3.3 unit and screens
. Controls and
4.2.9.3.4 indicators
4.2.9.3.5 Labelling
Radio remote
control function
4.2.9.3.6 by staff for
shubting
operation
Onboard tools
4.2.9.4 and portable
equipment
Storage facility
4.2.9.5 for staff personal
effects
m 421,422, m Recording device — functional
; 4.2.3, 4.2.4 requirements
. . EN/IEC m 431,22 = recording per formance
4.2.9.6 Recording device | g60574: 2013 = 4314 = integrity
s 43.1.5 = data integrity safeguard
m 4317 = |evel of protection
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4.2.10

Fire safety and evacuation

4.2.10.1

General and
categorisation

4.2.10.2

Mesures to
prevent fire

4.2.10.2.

—_

Material
requirements

EN 45545-2:2013

= (%)

Measures to prevent fire — material
requirements

4.2.10.2.2

Specific measures
for flammable
liquids

EN 45545-2:2013

= Table 5

Specific measures for flammable liquids

4.2.10.3

Mesures to
detect/control fire

4.2.10.3.4

Fire containment
and control
systems for
passenger rolling
stock

EN 1363-1:2012

Fire spreading protection measures for
passenger rolling stock — partition test

4.2.10.3.5

spreading
protection
measures for
freight
locomotives and
freight
self-propelling
units

EN 1363-1:2012

Fire spreading protection measures for
passenger rolling stock — partition test

4.2.10.4

Requirements
related to
emergencies

4.2.10.4.

—_

Emergency
lighting

EN 13272:2012

Emergency lighting — lighting level

4.2.10.4.4

Running
capability

EN 50553:2012

Running capability

4.2.10.5

Requirements
related to
evacuation

4.2.11

Servicing

4.2.11.2

Cleaning of
driver's cab
windscreen

O
L
—
g

Connection to
toilet discharge
system

1C

4.2.11.4

Water refilling
equipment

o1
Lo
— =
(20

Interface for
water refilling
1C

EN 16362:2013

m 4.1.2 figure 1

Interface for water filling

4.2.11.6

Special
requirements for
stabling of trains

EN/IEC
60309-2:1999

= (%)

Special requirements for stabling of
trains — local extranla auxiliary power
supply

4.2.11.7

Refuelling
equipment

4.2.11.8

Train interior
cleaning — power
supply

4.2.12

Documentation for

operation and maintenance

4.2.12.1

General

4.2.12.2

General )
documentation

4.2.12.3

Documentation
related to
maintenance

4.2.12.3.1

The maintenance
design
justification file

4.2.12.3.2

The Maintenance
description file
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4.2.12.4 Operating
documentation
Lifting diagram
4.2.12.4 and instructions
4.2.12.5 Rescue related
descriptions
6. Assessment of conformity or suitability for use and ‘EC’ verification
m 7.21,7.2.2 m Wheels — verification method
6131 Wheels (clause EN 13979-1:2003 s 7.2.3 m decision criteria
: 5.3.4) +A2:2011 = 7.3 m further verification method
m 6 = thermomechanical behaviour
Wheel slide = 5 m Wheel slide protection — method of
6.1.3.2 protection system | EN 15595:2009 = only 6.2.3 of verification
(clause 5.3.5) 6.2 = test programme
Headlamps (clause . = 6.3 m Head lamps — colour
6.1.3.3 5.3.6) EN 15153-1:2013 n 6.4 = |uminous intensity
Marker lamps - = 6.3 m Marker lamps — colour
6.1.3.4 (clause 5.3.7) EN 15153-1:2013 = 6.4 = |uminous intensity
Tail lamps - = 6.3 s Tail lamps — colour
6.1.3.5 (clause 5.3.8) EN 15153-1:2013 " 6.4 = |uminous intensity
Horn (clause 5. n 6 = Horn — sounding
6.1.3.6 5.3.9) EN 15153-2:2013 m 6 m sound pressure level
EN 50367:2012 n 7.2 m Pantograph — static contact force
EN 50119:2009 m 512 m Pantograph — limit value
Pantograph P — —
6.1.3.7 (clause 5.3.10) EN 50206-1:2010 = 6.3.1 m Pantograph — verification method
EN 50318:2002 n (x) m Pantograph — dynamic behaviour
EN 50317:2012 n (*) m Pantograph — interaction characteristics
, m 522 523,
6.1.3.8 Gontact Strips | gy 50405:2006 5.2.4, 5.2.6, | = Contact strips — verification method
(clause 5.3.11) 557
Safety against
derai Iment
running on . s Safety against derailment running on
6.2.3.3 twisted track EN 14363:2005 . 4.1 twisted track
(Clause
4.2.3.4.1)
Running dynamic
behaviour — .5 m Running dynamic behaviour — method of
technical . verification
6.2.3.4 requirements EN 14363:2005 : E:g = assessment of criteria
(?Iause 4.2.3.4.2 m conditions of assessment
a
Design values for . m Equivalent conicity — rail section
6.2.3.6 nen e | EN 13674-1:2011 | w (+) definitions
e profiles (Clause ) = Equivalent conicity — wheel profile
4.2.3.4.3.1) EN 13715:2006 = () definitions ! i
EN 13260:2009 _
Mechanical and | *A1:2010 +A2:2012 | ® 3:2.1 = Wheelset — assembly
geometric EN 13103:2009 m 4,5 6 = Wheelset — axles, method of verification
6.2.3.7 g?aaﬁgé?gé?;'cs +A1:2010 +A2:2012 | m 7 = decision criteria
(clause EN 13104:2009 m 4,5 6 m Wheelset — axles, method of verification
4.2.3521) +A1:2010 n 7 m decision criteria
EN 12082:2007 = 6 m Axle boxes/bear ings
Emergency braking
6.2.3.8 (clause EN 14531-1:2005 = 5.11.3 = Emergency braking performance
4.2.4.5.2)
Service braking
6.2.3.9 (clause EN 14531-1:2005 = 5.11.3 m Service braking performance
4.2.4.5.3)
Wheel slide
protection system . m Wheel slide protection, method of
6.2.3.10 (clause EN 15505:2009 » 6.4 verification of performance
4.2.4.6.2)
Slipstream
effects on .
m Slipstream effect — meteorological
6.2.3.13 g?g??g?;rgngnon EN 14067-4:2005 . 8502 conditions, sensors, sensor accuracy,

workers trackside
(clause
4.2.6.2.1)

+A1:2009

selection of valid data and processing
of the data
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= Head pressure pulse — method of
Head pressure EN 14067-4:2005 | ™ °-5.2 verification
6.2.3.14 pulse (clause . = 5.3
4.2.6.2.2) +A1:2009 w5143 = CFD
= Moving model
. = Maximum pressure variations — distance
wgﬂgwogge?ﬁure EN 14067-5:2006 xp between the entrance portal and the
6.2.3.15 tunnels (olause +A1:2010 ' n (%) measuring position, the definitions of
4.2.6.2.3) ’ ApFr, ApN, ApT, the minimum tunnel
e length
Warning Horn
sound pressure _5- _
6.2.3.17 levels (clause EN 15153-2:2013 =5 = Horn — sound pressure level
4.2.7.2.2)
Maximum power and
current from the = Maximum power and current from the
6.2.3.18 overhead contact EN 50388:2012 = 15.3 overhead contact line — method of
line (clause verification
4.2.8.2.4)
Power factor
6.2.3.19 (clause EN 50388:2012 s 152 m Power factor — method of verification
4.2.8.2.6)
Current
collection ; : ; _
6.2.3.20 | dynamic behaviour | EN 50317:2012 . (%) = Current co|lection dynamic behaviour
dynamic tests
(clause
4.2.8.2.9.6)
6.2.3.22 ‘Q’(':Tgﬁggeir_‘z_g_z) EN 1515212007 " 6.2.1 t0 6.2.7 | = Windscreen — character istics
Annex C.1 EN 12663-2:2010 m 52.1-52.4 = Structural strength
EN 50463-2:2012 n (*) m» On-board energy measurement system
Annex D EN 50463-3:2012 n (*) » On-board energy measurement system
EN 50463-5:2012 n (*) m On-board energy measurement system
¥ 2.3-9 AFE TSI 7|€ALY A A
NEEE UHIE (D) &K & M) St &t NS B=XSH(nS+2E
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