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Worldwide distribution of the three product segments

11%

Vehicles

Infrastructure

Systems technology
30% 59%

Totalvolume:
EUR 125.5 billion p.a.
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Metro vehicles
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Electric locamatives
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Diesel locamatives
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% 2-14. &8V 7e7E
A Parts A= LA
1 | KAS Part 1 | =% 2009.06.11
2 KAS Part 21 | &37]5, A& 2 FF A54dAk 2010.03.12
3 | KAS Part 22 | @879 U@ 71%7]% 2009.06.11
A7 BE(N), A-L8), =71(A), AT
4 | Kas Part 23 | o (TS e el 2010.03.12
GAER FEMFA b
5 | KAS Part 25 | @ w7 FEMFA M7l A= 21 o000 0611
=7+
71—601—%‘2 = °] 3 71(_0] fol =t L]_—
6 | KAS Part 27 | S o T7h HEN)A SAFEI WA 509 0611
717+
AHRET 224(TA E= TB)Ol 3] Ao a2
7 | KAS Part 29 | B ST F TH(TA B AL | 5009.06.11
7loll & 7=7]E
8 | KAS Part 30 | Bl 41o] tj& 71%7]% 2009.06.11
9 | KAS Part 33 | @27 A7 W 71%7]= 2009.06.11
10 | KAS Part 34 | &37] 7] A& - wj7|7b2~ W& 7] 2009.06.11
11 | KAS Part 35 | =232 tja 71275 2009.06.11
12 | KAS Part 36 | @27 297]% 2009.06.11
13 | KAS Part 45 | Part 45 21 %A 2009.11.23
Z&RF71 7w & 7] (Very Light Airplane)
14 |KaS Part VLA| & 0" 0 BT 2010.05. 12
e Rl 4549557 (Very Light
15 |KAS Part VLR| Rotorcraft)#<l 3] A& 7)o tj3h 2010.05.12
7E7]
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2. =9 7le71E AA 4

- 49 TSI (FEe9 ZIEArgEADe Aol #Ew F4LS A HDirective
2008/57/EC)ell whebA] Al 521 AekS qFA st Stk

- frE9 Aol NH e "4 e TALeH(Essential requrements)S FFH A 71 =4 9
tste] Atd B7tE Fdstes Hol Jdow, AFaAakde 29 57HA
of tiate] rgatar Qv

- Ao Ao Ao AR axiol distedwt Vwstar low ZleA < AlFA
& TSlell A ztzho] ghimol mpeba] qFA skl ik

- ARNA 57HA &FES kA, A H 7FEA, B, dERS 3 )E4
s or A dow, ofrfd SRAlAH tg AlFAYS FUME
gatal gtk

MzlAd o e
(Reliability and
availability)

e e
(Safety)

- oFHof 2teE
T2 24, H=E
FAE BLEE
-+ 2EE 2
AR/ 2
ASEA)
-otEE X Xgt=

L5t

A
(Health)

- U0 2fsiEl=
M= AE =4
- H =22 Shrj Al
T ollZh At

=
=

2
-SAEE MBS E
- AHE A0 o)

| EREE 2|7 )

19

2-22.

o

ety
(Environmental
protection)

(s o)

- S Al =HEY|
et HE A2
-29A A8 Hig
-2 3Al A E
Alet

Directive 2008/57/EC &<

-
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~ Ztzte) TSIAE ARl A e BEaTEAd OF Azt ARARE 18

2ol gtk glom, el e dd rA4e rAsaL

- TSI (&g 71EA%M)e Ao ddd 4L AR FEs] 438k
ATH.
- %A% (Dec 2008/232/EC HS RST TSI)
AurA = (7] A 2 Aal) (Dec 2011/291/EU LOC & Pas TSI)
- 32} (Dec 2006/86/EC CR WAG TSI)

- TSIl A A JE ddxFers A4 7Ede 2 u&5AER FRSA
Ao AF-AQ e v 2
cEAE
1. Self-propelling thermal/electric trains
2. Thermal/electric traction units
3. Passenger carriages
4. Freight wagons
- nEAE
1. Class 1 : 14 % 250 km/h ©]4+
- Electric trainsets
2. Class 2 : ¥4 %= 190 — 250 km/h
— Electric locomotives
— Diesel locomotives
— Electric trainsets
— Diesel trainsets
— Passenger coaches
- TSI 71&7t 42 =3 2ol F 7HA 72 &stel st &
- AFFEA S 117 A FRE EFetal o, el RS 5
THA = Eetal AR AN thed 2

i

R 7 FEE 0 7IAA EEe] a9 87 @
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Table 4: TSIs"

Subsystem

MEwatoL,

REUBIUEN

wewebeveyy
ayjelL pue
uogesed0

108 Buoy

§20

us0

KBsu3

ngngseu|

Applicable TSis

Dec 2008217/EC

HS INF TSI

Dec 201 1/275EU

CR INF TSI

Dec 2008284/EC

HS ENE

Dec 2011274/EU

CR ENE TSI

Dwec 2006/860/EC

HS CCS TSI

Dec 2006/6TXVEC
CRCCS TSl

Dec 2008/232/EC

HS RST TSI

Dec 2006/86 1/EC

CRWAG TSI

CRLOCEPAS TSI
Dec 201 1229EU

Dec 201 1/29VEU
RST MNoise TSI

Doc 201 1/ 3147EY

CR OPE TSI

Dec 2008/231/EC

HS OPE TSI

Rag 622006/EC

TAF TSI

Reg 454201 1/EU

TAP TSI

HSACR SRT Ts1

Dec 2008/ 16VEC

Dwec 2008/164/EC
HS&CR PRM TSI

a92-23. TSI 71=5+4 AA
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Rolling stock elements corresponding ro essenrial requirements

Element of the rolling stock subsystem Ref clause Safery Rehabl]“".-_ Health Enrmmmentid 'I:rchmc:!
availability protection compatibility

Inner coupling 4.2.2.22 1.1.3
241
End coupling 42223 113
24.1

Rescue coupling 42214 242 253

Staff access for coupling and uncoupling 42225 1.1.5 25.1 253
Gangways 4.2.23 1.1.5
Swrength of vehicle structure 4.2.24 14
241
Passive safery 4.2.25 24.1

Lifting and jacking 4226 253
Fixing of devices to car body strucrure 4227 1.L3
Staff and freight access doors 4.2.28 1.1.5
4.1
Mechanical characteristics of glass 4.2.29 241
Load condirions and weighted mass 4.2.210 1.1.3

Gauge — Kinematic gauge 4.2.3.1 243

. . ] A~ = =] -
a9l 2-24.  Directive 2008/57/EC 28270l st 84

STANDARDS OR NORMATIVE DOCUMENTS REFERRED TO IN THIS T51

Zrandard
Charactarizeicr to be azased “;ﬁ;::: ':::"::!“ Clauzez
Element of the rolling sack Olanse of this TS
ubzvtem
Serucrure and mechanical parts | 4.2.2
Inner coupling 42222 EN 12663-1:2010 Clauzes 657 and 675 for amiculated
e
End coupling 42213 EN 155662009 Buffer and screw coupling
Annex A
EN 153551:2009 Buffer and zcrew coupling
UIC 341-1:Nov 2007 | Dimension and lavout of brake pipe and
hoses
UIC 645:5ep 2001 Lateral location of brake pipes and cocks
Serength of vehicle structure 4123 EN 12663-1:2010 All
Passive safety 4225 EN 15227:2008 All except Annex A
Lifting and jacking 4226 EN 12663-1:2010 Clauses 6.32, 633 and 92,31
Annex B
Fxing of devices to car body | 4227 EN 12663-1:2010 Clause 6.5.2
structure
Loading conditions 42210 EN 156632009 Hypothesis for load conditions
62221 EN 14363:2005 Clanze 4.5 ‘vehicle weighting'

a9 2-25.

Zt7te] ARgEo] gig B 77
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Q
Ju

JIEEE
(CR LOC & PAS TS])

t J

St
(HS RST TSI)

t

1.Class 1: <% 250 km/h 0|4+

T 190- 250 km/h

1. Self-propelling thermal/electric trains
; : : - Electric trai 1
2. Thermal/electric traction units o
. 2.Class 2 : &
3. Passenger carriages
- Electric Locomotives
- Diesel Locomotives
- Electric trainsets
4, Freight wagons (CR WAG TSI) - Diesel trainsets

19 2-26.

e e E Ry NS

< TT Tt

- Passenger coaches

TSI o2

A i —

/- - .

: jﬁz; 12 o ol LOlUIX| #a AAHDO| Qe A

_®AI| ®MAH =

HS

e BE « X| & HH| A|A"Tto| ol Hm|0] A

.12 171 -9 =48 =4 HASH HE S

« Q8 = JIE/JIA| ZE B s S8 55 A o] Ol Efl O] A

. 710 gl 7| K| -+x7EE HEds S

« 7|THAFAL QI 7| TAF-7| ] O EJH O] A « Mo/ B e /A A|AHlTEo| O] B 0] A

« 3}7j oA Ol oy - A ZAA =L HIA HSHE S

» S| + 52 2 XHH| 9fo] Ol BT 0| A
%@ ol fAlES 2A / \ OAFE AU & AAE S /

a9 2-27. TSI 71=4 AA
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F 2-17. TSI 7172 ARAS (HExtsF B 2H)
=5 M- & Al HF H] 31
Y5 AZH
'EN 12662-1:2010
71AA Qe A o] 2~ T AZH
'EN 15566:2009
TZ AEZ% : UIC 648
Ads PRM TSI
P S A e EN 12663-1 : 2010
TEE=  R|FEEZ o (25 o) [EN 15227 : 2008
71A F&
gz g v A7) EN 12663-1 : 2010
2| FZEo] An] 1A EN 12663-1 : 2010
THY 2 gE EYT
el 7IAd 44 |F7tEE

EN 15663, EN 14363

O oA
OE 0110 1_[.1

=

ME o>

B B e
: EN 15273-2
- HA fH s AolA

: EN 156273-2

J{?'
oy

- Fots gty (FU AdEe] 2l
B 7 o] 2~)

7T 5% 59 9A,
Ho dA&E)

- AR T RE 359 Ao

el

del,

A A aEel FEE 1l
A= Aabs vetv e

A
- FGar FAA "R 53
C AR xR (RFEY] HuAY, ¢
719k A HA 257k A
. Ape A (A& Fdke, a2
71 g, AEzre] Ha dIEs)
CHEES] H
. EMC (A 571 =259
A g
- 5 oy AH RUHY

24714
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© TSI v A+

: EN 14363:2005
- 39 A BHEA
: EN 14363:2005
L Fa kel @A
LA 3 ABY
- 57} e )
A AR Gl d@ 4rg
AR % 57 9w e Adg

- Ak Zedde] 7= A

- g &
G ER =T
A5 AAH % F2Y 54
P el AE &

o
o
o

EN 14531-1:2005

v Als

F A5 EN 14531-6:2009
d &ol digk ALt
Fak B

2 B#lo]= ¢ EN 14531-6:2009

- AE/AY AR 5 A
- A nE P A2

: EN 15595:2009
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1. s E7] 2 @LOTI 1982)

2. nElzel @ wFA2=E QEAM(SIST, 2002)

3 AE A 2HY kdAH FEHEHDecret STPG, 2003)

4. A= dFnFTA 2 hHAHA AR AP (Arretes STPG, 2003)

1. CERTIFER: =& HA%1Z 7]#(19974 )

« EU A A7) B (Notified Body)2. 2 n&d %, dutd o] A5 PAHS
7] #3 FEoF AHAI2HE, 484 HI7F Al

c FHY  AEede AT Z1EARRKTISDA oA A=, skak, Als, B4,
e}, YA, &g, Bl HOYAE =

« 53 HAH 77| F(Independant  Safety Assesor: ISA)Z EAA| 2®l, A HA]
2Ho] CENELEC7] &  Fg=&=A 5 Hrhsta, QA
(Certification) 3§ (SIL 1~SIL4)

c TA R 29 2R TS FYAHENCE, RATP), <1zt A FARFD),
AT7]HINRETS) 59 AZ, A2 A&7 2 AF F4 A&7 UVES=Z
E 7ot 45 FX(F 40021

« Cliente] 1EH7F 97t J+= A5 Atst 4] f193] 5 #H 143 9
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2. EOQA$} CERTIFER
« EOQA: B &oke A4, $3& e FEZHEQA) 2 71¥(0QA)
« CERTIFER&= OQA % studd
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- 2t apEFe]l 591(Serial Acceptance)
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6.1.7 IRIS ¢1=
- = AEEFFAATH FAR 9 AsEs UdFRe] RISUSIh
- IRIS(International Railway Industrial Standard)+= #3 2 =AW (UNIFE) A 3

1 9 IAF=AYEFoN  $9eo 4y AmA2"E A F Al
Bombardier, Siemens, Alstom, Ansaldo BredaolA] Zd3lx Qt} [RISSI=&

ISO 9001& 7= st Hmakq] 540 5o AAAE BrtstEs
A= Sl

- RISY| BHe A=gE Azde] FFAA AN 5T F=AFe] FA
NEe G dom, FEE FAYAE Wsn AT B
= 3 % 8549 FHe

3
I 2
D Az ALe] F4o| g 578
2) AEARAA FAF o= QA HH,
3) UNIFE®] d| o] EfH]o] 2~ dEol F8 HEALE AFATE ALE-
- RIS &% %1 ¥ 3] (Steering Committee)
UNIFE+= 4bsto] RRIS&FHEIE F1 b9 4+
D IRIS Al 2=gle] 7 5l A3y
2) 39 = % &3
3) & A"y ol Y
4) 157179 <<l
5) Working Group A% (setting up)
6) IRIS Management Center 24 % 7=
- IRIS?1Z7]*(Certification Body)
RIS Q15 &oke 19AIZE v o] FistH, AF7|7+ Bl F=&F
of sl A=A A auditor)E o] &3t ZAE A A g

2
m

rok

o},

3

Ll

1 Car body 10 Passenger Information systems
2 Car body fittings 11 Communcation systems

3 Guidance(Bogies and running gears) |12Cabling and cabinets

4 Power system 13 Door system

5 Propulsion 14 HVAC

6 auxiliary systems 15 Tilt system

7 Braking system 16 Lighting

8 Interiors 17 Coupler

9 on-board vehicle control
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220 6 24 B> 2 9 1 1 3 0 0
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R.TNTS, JA.TN.TS |KRA,TS,D|S.LRQA.D|S.BV.RIN |KRA,DNV, DNV os
NV INV.TN (A TR.BV

7Y 2-42. RIS ZAAE @HLA], AL )

Evolution of IRIS Certificates by country - status 01-06-2009
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Country Certification
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% 1 TSI CRYiell 18- EN 714

FANE

Tk

EN 15273-2:2009

Railway applications. Gauges. Rolling stock gauge

EN 50388:2005

Railway applications. Power supply and rolling stock. Technical
criteria for the coordination between power supply (substation)
and rolling stock to achieve interoperability

EN 50367:2006

Railway applications. Current collection systems. Technical
criteria for the interaction between pantograph and overhead
line (to achieve free access)

EN 15273-1:2009

Railway applications. Gauges. General. Common rules for

infrastructure and rolling stock

EN 14363:2005

Railway applications. Testing for the acceptance of running
characteristics of railway vehicles. Testing of running behavior
and stationary tests

EN 15686:2010

Railway applications. Testing for the acceptance of running

characteristics of railway vehicles with cant deficiency
compensation system and/or vehicles intended to operate with

higher cant deficiency than stated in EN 14363:2005, Annex G

EN 13848-1:2003/A1:2008

Railway  applications. Track. Track geometry quality.
Characterisation of track geometry

EN 15302:2008

Railway applications. Method for determining the equivalent

conicity

EN 13260:2009

Railway applications. Wheelsets and bogies. Wheelsets. Product

requirements

EN 13103:2009

Railway applications. Wheelsets and bogies. Non-powered
axles. Design method

EN 13104:2009

Railway applications. Wheelsets and bogies. Powered axles.

Design method

EN 13979-1:2003

Railway applications. Wheelsets and bogies. Monobloc wheels.

Technical approval. Forged and rolled wheels

EN 14531-6:2009

Railway applications. Methods for calculation of stopping and
slowing distances and immobilization braking. Step by step
calculations for train sets or single vehicles

EN 14531-1:2005

Railway applications. Methods for calculation of stopping

distances, slowing distances and immobilization braking.

General algorithms

EN 15153-2:2007

Railway applications. External visible and audible warning
devices for high speed trains. Warning horns

EN 15437-1:2009

Railway applications. Axlebox condition monitoring. Interface
and design requirements. Track side equipment and rolling
stock axlebox

EN 15566:2009

Railway applications. Railway rolling stock. Draw gear and

screw coupling

EN 12663-1 : 2010

Railway applications. Structural requirements of railway vehicle

bodies. Locomotives and passenger rolling stock (and

alternative method for freight wagons)

EN 15227 : 2008

Railway applications. Crashworthiness requirements for railway

vehicle bodies

EN 15663

Railway applications — Definition of vehicle
reference masses
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Railway applications. Testing for the acceptance of running

EN 14363 characteristics of railway vehicles. Testing of running behavior
and stationary tests
EN 15273-2 Railway applications. Gauges. Rolling stock gauge

EN 14363:2005

Railway applications. Testing for the acceptance of running
characteristics of railway vehicles. Testing of running behavior

and stationary tests

EN 14198:2004

Railway applications. Braking. Requirements for the brake

systems of trains hauled by a locomotive

EN 14531-1:2005

Railway applications. Methods for calculation of stopping
distances, slowing distances and immobilization braking.

General algorithms

EN 14531-6:2009

Railway applications. Methods for calculation of stopping and
slowing distances and immobilization braking. Step by step

calculations for train sets or single vehicles

EN 15595:2009

Railway applications. Braking. Wheel slide protection

EN 50125-1:1999

Railway applications. Environmental conditions for equipment.

Equipment on board rolling stock

EN 60721-3-5

Classification of environmental conditions. Classification of
groups of environmental parameters and their severities.

Ground vehicle installations

EN 15153-1 : 2007

Railway Applications - External Visible And Audible Warning
Devices For High Speed Trains - Part 1: Head, Marker And
Tail Lamps

EN 15153-2 : 2007

Railway applications. External visible and audible warning

devices for high speed trains. Warning horns

EN 50388:2005

Railway applications. Power supply and rolling stock. Technical
criteria for the coordination between power supply (substation)

and rolling stock to achieve interoperability

EN 50206-1:2010

Railway applications. Rolling stock. Pantographs.

Characteristics and tests. Pantographs for main line vehicles

EN 50367:2006

Railway applications. Current collection systems. Technical
criteria for the interaction between pantograph and overhead

line (to achieve free access)

EN 50153 : 2002

Railway applications. Rolling stock. Protective provisions

relating to electrical hazards

EN 15152:2007

Railway applications. Front windscreens for train cabs

EN 45545-2

EN 45545-2 fire test to railway components EcoSafene will
provide European Standard EN 45545-2 Fire test to Railway
Components. EN45545-2 / PrCEN TS 45545-2 Fire test to

railway componet - Standard
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-5 2 TSI HRWol| Q1-8% EN 7+4
TR ek
Railway applications -  Structrual requirements of railway vehicle
EN 12663:200. .
bodies
EN 12082:1988 Railway applications = Axle boxes - Performance testing Annex6
. Paints and varnishes - Determination of specular gloss of
EN ISO 2813:1998 . . .
non-metallic paint films at 20 degrees, 60 degrees and 80 degrees
Railway applications - Testing for the acceptance of running
EN 14363:2005 characteristics of railway vehicles - Testing of running behaviour
and stationary tests
Railway applications — Track — Rail - PartlL Vignole railway rails
EN 13674-1:2003
46kg/m and above
i Railway applications = Wheelsets and bogies — Wheels - Tread
prEN 13715:2006 .
profile
EN 50163:2004 Railway applications — Supply voltage of traction systems
ISO 3864-1:2002 Graphical symbols - Safety colour and safety signs
EN 50125-1:1999 Railway applications - Environmental conditions for equipment
EN 14067-5:2006 Railway applications = Aerodynamics
EN ISO 3095:2005 Acoustics — Measurement of noise emitted by railbound vehicles
EN 50121-3-1:2000 Electromagnetic compatibility
EN 50121-3-2:2000 electromagnetic compatibility
Portable fire extinguishers - Construction, resistance to pressure,
EN 3-3:1994 .
mechanical tests
amended in 1999 - Portable fire extinguishers - Part6: Previsions
EN 3-6:1995 for the attestation of conformity of portable fire extinguishers in
accordance with EN3 partl to partb
Portable fire extinguishers - Part7: Characteristics, performance
EN 3-7:2004 .
requirements and test methods
) Determination of flash point - Pensky-Martens closed cup
EN ISO 2719 .
method(ISO 2719:2002)
Safety data sheet for chemical products -- Partl: Content and
ISO 11014-1 .
order of sections
Railway applications - Rolling stock - Protective provisions
EN 50153:2002 . .
relating to electric hazards
Railway applications — Electrical lighting for rolling stock in public
EN 13272:2001 Y app ghting £ P
transort
EN 50128:2001
EN 50155:2001/A1:2002
Railway applications = Power supply and roling stock
) _ Technical criteria for the coordination between power supply
EN 50388:2005 . . . . ..
(substation) and rolling stock to achieve interoperability
clauses 12.1.1 and 14.7.1
Railway applications — Insultaion coordingation
EN 50124-1:2001
Partl: Basic requirements - Clearance and creepage distances for
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all electrical and electronic euipment

Table A2

Railway applications — Rolling stock - Pantographs: Characteristics
EN 50206-1:1998 Y app & arap

and tests

Railway applications - Fixed installations - Electric traction

EN 50119:2001

overhead contact lines

EN 500405:2006

Railway applications — Current collection systems - Pantographs,

testing method for carbon contact strips

EN 50367:2006

Railway applications -  Current collection systems - Technical
criteria for the interaction between pantograph and overhead line(to
achieve free access)

EN 14363:2005

Railway applications - Testing for the acceptance of running
characteristics of railway vehicles - Testing of running behaviour

and stationary tests

EN/ISO 9001:2000

Quality management systems — Requirements

EN 14067-1:2003

Railway applications - Aerodynamics Partl: Symbols and units

CIE Publication No2 15.2-1986

CIE1931

(CIE means "International Commission on Illumination")

CIE S004/E-2001

Colurs of light signals

CIE Publication No.15.2

CIE 69:1987

Methods for characterising illuminance meters and luminance

meters; performance, characteristics and specifications

ISO/CIE CD 10527

CIE standard colorimetric observers

(under development; stage CD=study/ballot initiated)

ECE R 43 A3/9.2

ISO 3538:1997

Road vehicles —- Safety glazing materials —— Test methods for

optical properties

ECE R 43 A3/4

ECE R 43 A3/9.1

ISO 3568:1997

Road vehicles —-- Safety glazing materials —— Test methods for
optical properties

EN ISO 3095:2005

Acoustics - Measurement of noise emitted by railbound
vehicles(ISO/FDIS 3095:2005)

prEN ISO/IEC 17025:2000

General requirements for the competence of testing and calibration

laboratories

IEC 60263:1982

Scales and sizes for plotting frequency characteristics and ploar

diagrams

EN ISO 3740

2000 - Acoustics - Determination of sound power levels of noise

sources - guidelines - guidelines for the use of basic standards

prEN 15328:2005

Railway applications - Braking - Bark pads

Annexes A, B

prEN 15566:2008

Railway applications - Railway tolling stock -Draw gear and screw

coupling

prEN 15551:2008

Railway applications - Railway rolling stock-Buffers
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EN 15020:2006

Railway applications - Rescue coupler — Performance requirements,
specific interface geometry and test methods

EN 15152:2007

Railway applications - Front windscreen for trains cab

EN 13262:2004

Railway applications - Wheelsets and bogies - Wheels Product

requirements

EN 15153-1:2007

Railway applications — External visible and audible warning devices
for high speed trains - Partl: Head, Market and tail lamps

EN 15153-2:2007

Railway applications - External visible and audible warning devices
for high speed trains - Part2 Warning horns

EN 15227:2008

Railway applications - Crashworthiness requirements for railway
vehicle bodies

prEN 12663-1:2007

Structural requirements of railway vehicle bodies. Partl Railway
vehicles other than Freight wagons

prEN 15663:2008

Definition of vehicle reference masses

EN 14752

Railway applications - Railway applications - Bodyside entrance
systems

EN 15152:2007

Cab sindscreens of high speed trains

EN 15152:2007

Railway applications - Front windscreen for trains cab

EN 50125:1999

prEN 15663:2008

Definition of reference vehicle masses

EN 13260:2003

Wheelsets and bogies — Wheelsets — Products requirements

prEN 15313:2008

Railway applications — In-service wheelset operation requirements

- in—service and off-vehicle wheelset maintenance

prEN 15437-1:2008

Railway applications - Axlebox condition monitoring — Performance
requirements — Partl: Track side equipment

EN 12082:2007

Railway applications - Axle boxes - Performance testing

EN 13103:2001

Railway applications — Wheelsets and bogies — Non-powered axles
- Design method

EN 13104:2001

Railway applications — Wheelsets and bogies - Powered axles -
Design method

EN 13261:2003

Railway applications - Wheelsets and bogies - Axle - Product
requirements

Railway applications - Method for determining the equivalent
EN 115302:2008 ..

conicity
EN 15427:2008 Wheel/Rail Friction Management - Flange Lubrication

Railway applications - Methods for calculation for stopping
EN 14531-1:2005 distances, slowing distances and immobilization braking - Partl:

General algorithms

prEN 14531-6:2008

Methods for calculation of stopping distances, slowing distances
and immobilization braking - Part6: Step by step calculations for
train sets or single vehicles

EN 50215:1999

prEN 15663:2008

Definition of vehicle reference masses

Trains
UIC 544-1 Brakes- Braking power
UIC 544-2 Brakes- Dynamic brake
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EN 14198:2004

Railway applications - Braking - Requirements for the brake

system of trains hauled by a locomotive

Trains

EN 15179:2007

Railway applications - Braking - Requirements for the brake

system of coaches

EN 15220-1:2008

Railway applications - Brake indicators— Partl: Pneumatically

operated brake indicators

EN15355:2008

Railway applications — Braking - Distributor valves and distributor

isolating devices

prEN 15595:2008

Braking—Wheel slip prevention equipment

EN 15612:2008

Railway applications - Braking —Brake pipe accelerator valve

EN 15625:2008

Railway applications - Braking - Automatic variable load sensing

devices

EN 50215:1999

(FprEN 50215:2008 under vote)

EN 15327-1:2008

Railway applications — Passenger alarm subsystem — Partl: General
requirements and passenger interface for the passenger emergency

brake system

EN 14067-2:2003

Railway applications - Aerodynamics

EN 14067-4:2005/prA1:2008

Railway applications — Aerodynamics

EN 14067-3:2003

Railway applications - Aerodynamics

EN 14067-5:2006

Railway applications - Aerodynamics

EN 15461:2008

Railway applications - Characterisation of the dynamic properties

of track sections for pass by noise measurements

prEN 15610

Railway applications - Noise emission - Rail roughness
measurement related to rolling noise generation
(Foreseen date of availability 2009-5)

TS 45545-1 to 4, 6&7:2008
and TS 45545-5:2008

Fire protection of railway vehicles

EN ISO 3381:2005

Acoustics — Measurement of noise inside rail bound vehicles

EN 14813-1:2006

Railway applications — Air conditioning for driving cabs - Partl:

Comfort parameters

EN 14813-2:2006

Railway applications - Air conditioning for Driving cabs

EN 13129-1:2002

Railway applications - Air conditioning for main line rolling stock

EN 13129-2:2002

Railway applications - Air conditioning for main line rolling stock

UIC 641

Conditions to be fulfilled by automatic vigilance devices

EN50124-2:2001

Railway applications - Insulation Coordination

EN 50119:2001

Will be superseded by revised version EN 50119:200x; voted, to
be ratified in 2008-10
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Railway  applications. External
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s N
. . - - FARA e B e
(Structural design of | —AA#A ALF and bogies. Method of specifying A °
bogie frame) the structural requirements of °
bogie frames
S AR - ARAYe Gzl |- FAgA B AAN @@
e -vlwka) A Al SEAE 9 By 2L
AAFA -4 %7 4.5m °]st
EN 13260
-2 2 289 714 Rall.wa_v appllc?uons. Wheelsets and
. ) X__]’ YA =44 h()gle.zs. Wheelsets. Product Jgzo 2% AW 2 (7| - 829 NAA =4 QTA
% 4 3FY EA= gze $YZ P4 requirements b 5
_ 3 X -
= e EN 13104 °r °
@A . -
Railway applications. Wheelsets and
bogies. Powered axles. Design method
- 71AH 54+
- 93-71AF 54+ EN 13979
HE -2& A%, F, T4 Railway applications. Wheelsets and - AFe] e AE 9 37| - AE] VAA B4, 9A5
o =
TEA * bogies. Monobloc wheels. Technical ) A 2 AAL & AME

-EAXA/E V€
]

approval. Forged and rolled wheels

- 295 -




=35

-AAg WREA *

EN 13103
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bogies. Non-powered axles. Design

2.3.3 AlEgA

method BE
P A& AAH B« .
EN 13104 v
Railway applications. Wheelsets and
bogies. Powered axles. Design method
“EAXHER AL EN 15437-1
3} Railway applications. Axlebox
- -ZHo]¥y dA Al condition monitoring. Interface and
FHZYA A ARe A : S .
AR+ design requirements. Track side
GFEEAFA) equipment and rolling  stock
-AEFEE A AR« axlebox
“E7HEA Aukag ~2E ASAPE@
—_= o o &
@7 -3/ 229 ABEAYA .
~AARA S =23 dside
-FPAA e 2A A4
B FA4AS AA 42
B AAFA AR E
e A
: -2 948 el 4R
AE A o] ~A A B A
EN 14531-1

A & A1 2 g (Functional
requirements)
(Safety requrement)

-5 LFAG »
- d AFAY «

Railway applications. Methods for
calculation of stopping distances,
slowing distances and
immobilization  braking. General

algorithms

EN 14531-6

Railway applications. Methods for
calculation of stopping and
slowing distances and
immobilization braking. Step by

step calculations for train sets or

- 296 -




single

EN 15595
Railway applications. Braking.

Wheel slide protection
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