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Adoption

Parliament

Commission

RISC* opinion

ecommendations

Social Partners

Sector organisations European Railway

acting at EU level*; Agency
ALE, CER, EPTTOLA, > (TN .

EIM, ERFA, ETF, UIP, — Working Party

UIRR, UITP, UNIFE

representatives / — WorkingParty —
experts r
—> Working Party -
National Safety .
Authorities’ experts L o) e

* List established by Article 21 Committeein
February 2005, amended in October 2009

* Railw

1

o

a9 81-1 FEAgY =<

Passengers /
customers

ay Interoperability and Safety

Committee (Member States)

#d 9" 2 VlevlE AR AR

- TSI 7«7 23 st HE Y Al Mg FHEE=5(ERA)S F# sto A&7 A 1&
(Working Party:20725%)S 74, 71&7]159 A4 Zo+e A3
AE7F 15 NSA (National Safety Authority, 3¢ % o] tdFdEF-A)e} EUW
AL Fopd 7| TLE(UNIFE : 2EFAAd 3 Z)o] A= AR/MSz A
- AN ok dwbsA ARE A o] FALAH(Social Partner) 52 oAFHES AAH FH

A 91918 (EC)e]  RISC(A =
Committee)}] o1 & £ E38 F
e e EE v s
LTSI 15 AT 7]

A A AR A7} F

’b‘i—% %/okA 91938 ; Railway
H o3l A, gAY
P

pA

j&

g
=

AWM, 71&71F] A3

L
o
T %
a-

Ao g
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JAEF(ERA)Y] F#ata gov, ARAIFAE A4 Felshd @ @A gH o
2 oA AAsD g

- Sector Organization

ALE Autonomous Train Drivers’ Unions of Europe

CER Community of European Railway and Infrastructure Companies

EIM European Rail Infrastructure Managers

European Passenger Train and Traction Operating Lessors

EPTTOLA ..
Association

ERFA | European Rail Freight Association

ETF European Transport workers” Federation

UNIFE | Association of European Railway Industries

UIP International Union of Private Wagons
UITP International Association of Public Transport
UIRR International Union of combined Road-Rail transport companies

- S/ 7 E 7 E] A-NA ]l ERA/3 QD23 A EAd A/ 7 o] o olE e
o] 9lom drt Open IssueZ Asto] A= FA4S AlgE
o okd, AFA, QEFHlA, ®HA FHAH To| us HAQFA
(Minimum Requirement) ©. = =B = AlF 8o gk &Fo7F o]FAA &= 4
A e TASA

ol
O~

rr

=971 Ae HA ATH AF B 5SS TFul-ARES] wEe] seHE e 7
=7]F i = EE S Issues $la
O TSI Q1% A£87|7F 9 oo wp& A|&Arte] FrhE e of 5
dutH oz PAFAL HEAF My Py, MEEA Y dyEolr] widd FAE
A AARIO R F7hE = AQ7|7kely v R AA HASA] &
NoBo ¥+ DeBo7} F38st= AT el 3871 BAlst= 742 glen, 4l
g2 5 Aesdsga)d Uizt 454 A= = gis 59

Hhx o2 AR E(Des1gn Rev1ew) of 27371€e] A8 =, X} 2 A 2ol wE

go ¢F 1d T F 3-4d ;LB_%.
shale] A9 6o FAEA0] dnd dE YL
AGR, Asd BRw, AASE 5 dzBAd A AFES nAR S8 1F 287
el 4% gglow A&
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o MAAA R A E(Design Review)Wro. 2 259 ¢+g o F

- TSI 717l s 4] dAdas AAHE, AAE & Fiesteto] vt=A] 5

YH=% T,

" ARG EIACGHFLEA ISVEE DTSRRI A4 B9 A1)

o) TSIOA L3t AdSAAE 25 dadfofnt kel AP L

- ISV(Intermediate Statement of Verificatlon) NoBo7} @452l S7haAd AlAa Q

How @9l TAFE Fol B4 AsE FAZA

o TSI 53 924 RFAFRe] FH5Ql £
Notified Body Technical Specification
(NoBo) Interoperability (TSI) g’
—h
D
Designated Body Notified National Technical Rges Natf&iloﬁg foty
(DeBo) (NNTRs)
«Q (NSA
Q )
QO
=
Assessment Body Common Safety MethodscjD
(AsBo) (CSM)

I 81-2 FHAEHY A= dig PAHAAS

HollA AEgds 9s B4 A5 FH3E5e TSI 205 NoBo ), EU 71E3
3’—%9] Ak QFHS5(DeBo +8), $18%7HAsBo +3)7F =3 H o] oF 3.

<l wrolobd ALl 5 NoBo - DeBo Q152 AA A& oF 20%
E‘L Ur‘ﬂx] 80%7F FFA ol wE G LFA)L] 2 AR WA A F)

|
ol FN rz £ o
o
%
>
»
S~
=
N
XN
ol
o]

o

Heo] TSIE obd, 374, EZﬂ, E o] 2= dol o
Requirement)©]™, ERAE FH ¥ %52 TSI 1YY= st

- Y EGAHAFLTAH)= NoBo - DeBo9] WA ATFiol disia ez F5 5
Agto]l glom, AA FA3dE F 80%° sFste AxES SFAETS HAESIEE &
S A= TS LS

SHUAEF(ERA)S 7]|&7]|F0] WEs] wAFHo] glong ZFEZol Ryt wayet

o HHAFe TSI AZWe

— 17695 —



-

-

Open
Points

438 == (ERA)
(TSI 71=7]5 W& gd)sta 9o 35 mE

-3kl

"y Legacy
Final TSI | National
1 Rules
J Off

»7 TENS

Aol A% £

AgAAALE AFe)

A
gUE 875t

e

595

1% 3¢ u

o AEAD 5 E

a)

Final TSI s

Safety
encompass all the Management
essential  requirements Systems

for all the railway system
(safety,compatibility,
health environment and
b) deliver interoperability

Cross Acceptance) 2] ZEH 213l
Y (NSA)Z A 52 A=) A&

New Authorisation Process for Vehicles

RU: placing in service and

RUs and IMS

Manufacturer: design,
production and testing

RU: checks technical compatibility
and safe integration with the network

operation and ECM:

I I maintenance
Technical File
Operational and i i
Maintenance internal L return of
rules I update I experience
v
Technical compatibility and
Technical compatibility and safe | i p- V I RU SMS
. R whe : safe integration with
integration within the vehicle J ECM MMS
infrastructure
TSI, NNR CSM Risk I I
. Done by RU
conformity Assessment: .
with RINF/NNR/RA
check:
Assessment Supervision by NSA
NoBo, DeBo Body I I

v

v

ERA issues Vehicle
Authorisation of Placing
on the Market (APM)

RU takes decision
of placing in

service (DPS)

19 8.1-4 89 AEXxF & 7H(Authorization) A A



Apgre] AA,

- A2 AlE (NoBo/DeBo Q1ZH-E) So|Ale A= AZAL Al 7]& Qlx
gholo] 71EH i@yg 2 A EZ 5 2o Ao A= 2oz A Au)js o W
FA RS o BAE gAte] Aol oo thst A5 3] Uaro] NSAZF 4333k

Aoz BE HAJNSTS AZALY] d5 Y sl o] FAA =R A3A HESFAA
NoBo/DeBo H+ 3|9=(NSA)Q A$E Auxad 2@ &2 A2/ed A oF, 1%
of tigk Mol FA|oE T3

- £3], NoBot ERA7F 743 7|/A 3ol wel 97484 AAEHEZZ NoBod <15 ZAxfol
el NSAURE=7F ehdg 22y 7 7% 2 b g8 Brpg

/‘J%X}(Zﬂx—}*})»‘i NoBo ¢1E4E NSA°|

AE fle] APM (dF9 3
"174%}(%1]3}%})7} NoBo $1EA4E

NoBo S1S4E AHTHA &=

=4

A & (EC-Declaration) 3} NSAE= H=

7]

b s

A5 F NSAZYE

=357k AAE W NSA=

AHAHA A= NoBo| BE ATAHRRIFIE, A3, 23 5)E NSAC A|&3hH,
NSAE ol ng oz g3 7tE 53

*
*

)

* The applicant has to comply with all applicable legislation, in

particular he has to meet all essential requirements in relation with
the design operating state (New Approach)

Responsibilities in the APS procedure

* The notified body (NoBo) checks against the TSI requirements

* The designated body (DeBo) checks against notified national
technical rules (NNTRs) rel. to open points and specific cases, if any

* The risk assessment body checks the explicit risk analysis if the
applicant has decided to apply it within the CSM

The national safety authority (NSA) grants the authorisation for
placing in service the basis of the declaration of the applicant

interoperability Unit INNOTRANS 2012 - New Approach and RSTTSls - Draft 1.0

Y 815 g A=E

% s Responsibilities in the APS procedure

* The applicant has to comply with all applicable legislation, in
particular he has to meet all essential requirements in relation with
the design operating state (New Approach)

* The notified body (NoBo) checks against the TSI requirements

* The designated body (DeBo) checks against notified national
technical rules (NNTRs) rel. to open points and specific cases, if any

* The risk assessment body checks the explicit risk analysis if the
applicant has decided to apply it within the CSM

* The national safety authority (NSA) grants the authorisation for
placing in service the basis of the declaration of the applicant

operability Unit INNOTRANS 2012 - New Approach an

AZS AANA S A HY

d RST TSl - Draft 1.0

o WA MAF / WANT FAAR 5
- ARAGE A AR AR Aol sl NoBool MASAL AHan BANE 2 A%
NE RFARE 4ZY
WAL WE 4ERE 9 WY 5L AR NoBool Askete] AZshw
NoBot: #Helit 4ol wel 2l F 523k,
AqAoz AR A5 ARG LA LE Aglo] glomz 2929 NoBo Al
ool e WelF Bl o]FAE slo] kAl
- S WMAEd EHE AR ARAALDI 4FEE 2 Py 52 NoBool
Akste, NoBort AE ¥ 9lstel A@sme A3 434 2 g ael wel <
Zoke 27 debd & 9L
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0 ERAY HL tAdFA d

- EUW ZH=<HA
- Directive, Annex, Guidance & #&
_ E[]‘ﬂ

Ak
=)

B9}

WAL e 41
o, B, A0 o8, B

- T UALAL

(significant accident) %7

2749 9433 (EUROstat, UIC 4],

H A (20061 -2011 Akol Qb -EAl

LR ERRE

23, A2e) Fo AHAE

AN 59 AF =X LEA)

L FS AGAZ(ALE, A, BUAYD) BA L oA
Au|

L AEAY A AEAD
CEUW o174 2 obAdn] dg
AEARZAL AR te] A
- OFAAREA HAIAE

- T8 &4, ExAL

A}

¥t ¥ Train driver supervision
¥¢ ¥ ¥ Training
¥ ¥ ¥ Anto-alcohol campaigns
= 7 % Working conditions

raising

Moderate efficiency

¥ “ Efficient mantenance
¥r ¥¢ % Central door locking (UK)
Y % ¥ Safety culture
Y Y Y% Y% SMS (risk-baed safety management

systems)

High efficiency

Moderate costs

23 81-6 AP A v L7 FId I YA

- dA A48T “"J?ﬂtﬂ 1‘% aahob vl of
]

- ERACIA = :
g &2 e ﬂMPA e Ao
o

[}
Aol = sGA
AR, By e gd c dEdds
A wS, A dn g o F
S g ow vtk e A
AR AL A2 R

AR

Al

AuEFE FA% ANE BE 47

¥ ¥ Train radio systems
¥ ¥ ¥ Wagon renewal

¥ ¥ ¥ ¥ Level crossing awareness

¥¢ ¥ Signalling tehnology
¥ Y Y Simulator-based training
Y ¥ Y Modern infrastructure
% ¥ % Y Safer level crossings:

R
¥ ¥ %

automated
eliminated !

High costs

22X matrix

S AAH B
E A5en
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U, UIC 254 A&
o UIC(:&4#h) d4&el TSI =

- 20049 2nd version 7]=7]E(TSI) A% FAI7bA UICeH UNIFE7F 2474 50:507 ==
ZFA A 15 (Working Parties)oll ol o dAAlE Fgdoznt #ojsk = 9lg.
- UIC ¥4l A+ Railway Undertaker(:=92hH7F F+EX o2 7w7]Es Al-7lAs)okvt A
AA 274 S Ao F A

FAIL FHREE WYY

% ERA @ 80%°l sldsl= v HAAdZS 2 = Ay
#A3#H(independent 3rd part)”} F3#3t= Zo] ElFsits A= AE5HE.
- 71€7]=(TSDe] YW&/He @ 99 Q=45 7|9 (Safety Database)o.Z 8535 Z2AA

|

[

s Aol Bretthe 449

- @S9 TSI AFAAG] UIC Few, 89 5 @341
- %% ERRACS 502 71859 A7/ 33 =9

official links

Network of i Joint Network
Representative Bodies i Secretariat
(NRB) | (INS)

Support/Working:
Groups
(CER; EIMV, UIP, UITP,
UNIFE...) % PP
Coordination
w Techncial Group

(CIG)

t

1

1

1

1

1

1 Association
1

1

1

1

1

1

1

1

I CER UIC EIM
[}

Core Group
(GRB CG)

a9 81-7T #rd FEAF AAAA UIC FoAy 2 HH
. UIC 32 &+

o UICY Global Safety DB Z =131 dut 33}

- Asian safety DB¥# =71 Fojd 3 E 9
AR 6 ARJHUE, X, efAlof ¥ 5
(B17]1¢] 4% EU A w}a} ERA/EU AR oz #HS)
U] w7 A g o] A E
e o oA NE A E A E eI, 4
- QIE9 FHo =2 Asia DB EU DBZF
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+384A3% NoBo - TUV Rheinland (InterTraffic)

NoBo €155 FAFAH(Certifier) 9] A4 27
AeEeEhzd, deax210@Q5d95 489 2 48)S g S 2 Junior, Senior, Manager]
3oz 7, AHA #elgh

- TUV Rheinland WA &3 <159

ARRREA

s, Junior #52

_

e e RAlg 5 gl
TOoR oF3d A% Aad

NoBo¢t A1 (A 2FAL) Apol o] s Ay of -

NoBo 1SR (HE)= AFAHA DY dF

A 5

L I B R =1 i
ZIeH o2 AARAGAFNE ]
ASHeR gis-stel 7124
TSH= FHA%e] WRoRA &
AollA] om] A/ AEE 7

wkeF NoBo¢}t
21 FoE

AL

Al

ol dwtelA e A H

A3} 3905 74 5%
FEAY A NoBog] 27 2

AZ A A 2HADZES] s o] WA o] &,

s AR A

A5713bs HAAsEsE7] 91814 NoBod F7HA&

7M. 2 &)oL

Pt 2+ A

o 5ok

T3P 22 NoBoe #

2 sl

European Legislation — Hierarchy of Standards

/  Comission
regulations and

Technical Specification
for Interoperability (TSI)

Harmonised technical standards N
/ CEN, CENELEC, ETS|I, ISO, IEC \ I:E ElEc

=

National standards
e.g. SS, DIN, BS, UIC

/

Do

British Standards

\mic/

ad 81-8 1 HAEUT AAdAY HE

2 RETH AA
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A24

DEERE

O MEYE

7h AlRdA

A=AF TSI 717l (A1x 1)

o ME B2 U2 =Y e 2z
12X} EC Certification in accordance with EC Directive )
) Maik Wuttke
(10/07) | REEV) HEM E RB(EC) Ex ASHE
TSI for High Speed Train + Applicable standards
IEHEEZE TSI 7|=AtY 2 4
221xt |- TSI HS, Loc & Pas Heinrich Hackmann
(10/08) | - TSI PRM Maik Wuttke
- TSI CCS Christoph Rade
- TSI SRT Andreas Volk
- TSI NOI Dr. Alfred Kraft
- CSM (Common Safety Methods) A& Dr. Hendrik Schabe
KJ=IPN;
(10/09) | TSI 2I&2| @7 = ML HIIKYAA AL X4, el& HA S
- Requirement Analysis for TSI Certification Jens Wolff
- Certification Process including qualification for assessor & auditor
Case Study and Workshop to understand how to perform
assessment and audit for TSI certification
AR TSI Q15 Eot A AAIZEY OIsHE <IsH Al 24 F A& us
(10/10) ol = Peter  Guthori &
. =1 Al
Example 1: BR 406 ETCS onboard QIEEHI} Atz A& Rudolf Geerts
Example 2 : Wheel-set QIS H7}| Ald A& Heinrich Hackmann
5ol Site Visit : Bombardier Locomotive Site, Kassel, Germany ols (EE7Hd)
N Mo xiggo| TSl oI5 8z szug 7|BRE 2= N
Q00| mnjzcio) 71y 23 (61200 2[5 ISAAL #RTS) | TS ISASHNTS
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HEFoFY A5 olggt Ho= MEAA"N Fo 94 840 ALY 5444 CE
a2 A FsA = 28 (New Approach ¢+ Global Approachel] t3dt 7}o] =8¢l Blue
Guide #=)

Legal framework of interoperability

is based on the

»the new approach and the global

approach” (CE Marking by Manufacturer)
conformity assessment procedures

to affix the marking. 5 EC Declaration of conformity by
c € Manufacturer

.single open market” EC Certificate of conformity by
Naotified Body

Jone assessment”
Assessment by Modules”

so-called

»Blue Guide* These definitions are used _Subsystem* and
in railway market only! S JInteroperability Constituent”

FHolE U3t & 215 &4
A= @ 25kV uF 50Hz, 15kV W% 16.7Hz, 3kV A, 15kV AHF 5
25kV 1% 50HzE 23 Zxg I

B 25k~ 50 Hz
M 5k~ 167Hz
MW sw-=

1.5kV=

s Ao] AEA2=H L 167FA Y] Al A 2Hlo] FAkE o ARg-E o] F
ETCS Level 1,2 and 3& 5% Hx%= g

| ATB-EG, ATB-NG | e —
e
ASFA, LZB, —
Ebicab 900 [shp ]

AZE 1 1435, 1520, 1524, 1668, 1600mm

%‘
¥ +A7H1435m) S T Hx = g
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1435 mm
1520 mm
1524 mm
1668 mm
1600 mm

- AW AEe9A 715 7]15(TSI, Technical Specifications of interoperability)2] 2 24 o5
- 74 : Directive 2008/57/EC
gk el FrEAIFd A Hjgke] o5 &
CSATEs ZEAe e WE PA Y o]
A 2 AAY &

- TSI X194 W2l : Trans European Network(TEN)
3 7 ’ [ Kt ‘ .

- TSI /A4 W
- 2009\, 20114, 20133 70 A
- Bz FrAEo g 7B 2008/57/ECE UHE.

Council Directive of 17 July 2008 on the interoperability of the
rail system within the Community.

to Directive 2008/57/EC of the European Parliament and of the
Council on the interoperability of the rail system within the
. Community.

Commission Directive of 16 October 2009 amending Annex VI
o
/d

_ Commission Directive of 1 March 2011 amending Annexes I, V
\%%,,,’ and VI to Directive 2008/57/EC of the European Parliament and
of the Council on the interoperability of the rail system within
the Community.

-~

Commission Directive of 11 March 2013 amending Annex Ill to

&%%,, Directive 2008/57/EC of the European Parliament and of the
Council on the interoperability of the rail system within the
Community .
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e NgrEel U 4ue 4Ystn BEed 52
= 5e AL F

3 7}l 713
R e [ R

T 2004/49/EC
- CSMell gt A

- TSI¢} Safetye] #&

EU Commission

E— () Memhermm#.
o =

Technically achieve the interoperability of the European train network.

The parameters, constituents, interfaces and procedures which are needed and

adequate in order to ensure and guarantes interoperability within the trans-European
network.

System of a set of border-crossing infrastructures, fixed installations,
logistic equipment (and rolling stock)

Concerning safety, reliability, human health, environmental protection, technical
compatibility and operation / maintenance.

»Technical Specifications for Interoperability" (TSls), fundamental elements of each
sub-system (ERA is responsible for drawing up and revising the TSls).

Member States, the procurement bodies, manufacturers and notified bodies.
Authorisation of placing in service, the EC checking procedure and the EC declaration

of conformity, role of the notified bodies and cooperation between them.

Common Safety Method(CSM)

A gt ZlEAQl FAQ] TSI MER EAE

: 352/2009

A

contracts creates

ERA ™
issues

Directive 2004/49/EC
Railway Safety

Directive 2008/57EC
Interoperability Rail

enforce
National Law

requires
compliance with

apply Technical Specifications

for Interoperability (TSI)

supports

TSI User Guide
- applicable EU Standards

i =7 3 A2 xd o F(on TEN, off TEN)

71E4 oy 1% (190km/h o] ) of K-

T4 A" (A, AR, 2 F) B 754 AR, ARG
- TSIg} E=E59 st A4

ZAA AL A dY A8 RETHLE T
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TSI/} 7+ S7e] ) Aol $de}a

i&
dlo

DIRECTIVES:

TSI

NoBo Assessment

[

Mandatory Standards) T I:ENELE[:
EN /UIC
——— ( ) e -——
can (G IS0
Voluntary Standards ok e co e EDFH
EN /UIC L —§ British Standards

DeBo Assessment National Technical Rules (NTR)

- TSI&= ZA 87 d&Eo=z

3

. Characterisation of the subsystem
. Interoperability constituents

. Assessment of conformity and/or
suitability for use of the constituents and
verification of the subsystem

1. Introduction
2. Definition of subsystem/scope Current T

) . === TS|
3. Essential requirements [ P Ubf’:f‘{
4 ation
5
6

7. Implementation
ANNEX
B5 e azd da A% ek ABA 2R EC 3%
- A% Wrkek BC AF
zZstE A g0l AReS Hojof &
A A= FE+dd 849 HUtE H5H.
B A"l AgA]l A A= EC Aoz 744,
H7be BEd JaiA FdHH 2 RES AE dAY 54 v g8
- gbdsk AR Hrbke 4 VEEEY UYgd 2FeEE e
- A% Hrksk BEC A% 2E
oA FAL 2008/57/ECstel A g¥E TSI ALg¥E Ad4Hst ECAF, Avl
2A 45 SO #AA= 2010 119 9¢o] 2010/713/EU A o= 1 HAHS 7FA4%

A
Intemal
production
control

G
Unit
Verification

H \%

Full quality
management
system

Suitability for
Use (Type
validation by in
Service
Experience)

F
Product
verification

Production-Phase

Module E is not relevant for EC-Ceriification accerding to the T8ls
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DESIGN PHASE | PRODUCTION PHASE
—{( MODULE A )

| MODULE C —
e | MODULED e
o (woee )

G
1 L
Lo MODULE F e

[\

MODULE B e
MANUFACTURER --.<

)

—"( MODULE G )_,_
I
—>( MODULE H ) —
|
3. ABA2~F o] AH] 2~ ThA|
Al E sk NoBo°ll ¢]3+ TSI & 3]'/‘5], DeBool| 23t =7} 7+A A ‘GI-A—] AsBoo] ¢ 3}
AL wEsti=x] w7} kAo A e F b5

Technical Specification
Interoperability (TSI)

National Safety
Authority
(NSA)

Notified National Technical Ru:2s
(NNTRs)

Common Safety Methods
(CSM)

2) & 292104 8¢, 38 ¢)

[ F8 w5 g
P TSI LOC & PAS (7]&HE) &)
P Introduction to TSI PRM (al%9FA})
P TSI certification & 7AFg #4137} Certification Process A}
P TSI LOC & PAS (LOComotive & PASsenger)2] -4
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II'SI PRM ]EI'SI SRT ]II'SI NOI ]f[SI WAG IffSI CCs ][TSI INF ]ITSI ENE ][TSI OPE ]

I I I I I
TSI HS RST |TSI CR LOC&PAS

Subsystem
Rolling stock
TSILOC & PAS

! 1 ]
[fSI ENE J{fSi TAP JEI‘SI CCSs J{TSI INF ][TSI OPE ]

P LOC & PAS(7|EH %) TSI 7249 oy 2
- ZA)%5 3 (Thermal and/or electric) €2t ; DMU / EMU
- 3% (Thermal and/or electric)s 2 =} ; 7]&a}
- Passenger carriages and other related cars ; 242}
- 7|8} Hx JEZgAE FA/RFE HAE T
% 5ol Am Aol 143mmEFHAZT ¥ olye 1,520mm, 1,524mm, 1,600mm,
1,668mm & FHUS W Zsldae] vkt As uddE

ot 2

rlo

P Interoperability Constituents (IC ; &9 A A &%)
Automatic center buffering

Manual end coupling

Rescue couplers

Wheels

WSP (wheel slide protection)

Head lamps

Marker lamps

Tail lamps

© P NSOk Wy

Horns

—
=)

. Pantograph

—_
—_

. Contact strips

12. Main circuit breaker

13. Driver’s seat

14. Toilet discharge

15. TANK ¢ 4+ SolH, 919 4594 852 TSIl At 77402 NoBo2] 155 Wolof 3k
b TSI A6l aTHE Fu 2uH AY FE e,
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L 2HA b5 Alg

2. A M 27E= AY

3. Ak WA HAke] 24 FHEAL AE

4. 2o 3 54 AE

5. Al Ad

6. 9 54 AE TolH, v A% AP AAA 2360 nE

P TSI LOC & PAS 149 +8 &
Chapter 4. Characterization of the rolling stock (subsystem)
Chapter 5. Interoperability constituents
Chapter 6. Assessment of conformity or suitability for EC verification

Chapter 7. Implementation

Appendix
Appendix
Appendix
Appendix
Appendix
Appendix
Appendix
Appendix

A Buffers and Screw coupling system

B 1520mm system gauge , T

C Special provisions on track machines (OTM)

D On-board energy measurement system

E Anthropometric measurements(8l 2|54 =74) of the driver
F Front visibility

G Servicing

H Assessment of the rolling stock subsystem

==

e}
e 5

I (open points) 3| YU= A =&
Appendix ] Technical specifications referred in TSI (21§72 d&3%)

Appendix

ojfl

o]
=

p TSI PRM(1L%oFA}) F
TSI PRM(3L % ¢kx}) 714 &
=

W&
2007. 12. 21 AR ¥ 2008/164/EC o ¥ 7|EH =2 Aol

ko

qe9E wEep wel A4 was, 2013 1079 AAZAAE ERA IU-PRM_TSI
(Version 3)¢] & F424o] 1 5.

ol#g PRMirA el &4 ald W=,

- Wheel chair usero] t3dt HEAlx~wlo] HA A2 A] AL

- Other mobility impaired including :
5 Aol Bk A e ofFxp

o] 4, SRIEE

rO

’

fU?I: H;(‘ | | | |
Qe o >
gorE 2 NN
o3
2

=
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Certification Body T2 : EN45011 (Dakks)

- Inspection Body 724 : EN ISO/IEC 17020 (Dakks)

- Testing Body 7+4 : EN ISO/IEC 17025 (TUV Rheinland)
- NoBo & DeBo #|# : 2008/57/EC (d; TUV & Dakks)

- QMS (Quality Management System) 712 : ISO9001

- CSM Assessment Body #% : EC regulation 352/2009 & <

European
F 4 ocn-operation for
-

Accreditation

Certilied Once
Accepted Everywhere

(( AKKs

= RIN

g

[2) siEt oIZPJ Eofdd Zoi3|a (HoHAANY AF ®%, HIf, AH |
g

[3) oIZ 2H TSI 81=d 9/E Ho/23 A2 == A4 : NoBo |
g

| 4) Internal Assessment Check List Xt : s{ZHPJ Etof (HIHAIAHS

| 5) Internal Documentation : LHE “TRAC?” 2tg, PJ TI@XtZ DBEZ| |
| 6) External Report Z+Af : B{EHPJ ZH0q (%*;'7}/{;!/\})% |
| 7) External Report official 2t -> To PJ@AppIicant |
| 8) Issue of Certificate (NoBo) -> To PJ %pplicant |
| = EC declaration of verification (2% %%E ECMO ;. {I8A-> NSA) |
P 5 TSI 57149 Staff(F7HAAAS) A5 748 9 9%

=9 TSI Q%78 TUV sal@es Wy A4 2094 5 43780 o

o EeF 2E
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P 3 TSI Q157139 Staff (F7H/AAHAS)
UV Zel#E] i+t

3) |

= Perlorms assassment /

Perfomms on-site audits

inspachons and audits at suppliers’ premises
{I5A) for customers according o the scope
and third parties in of comesponding
assessment level 1 certification contracts
(Lead Assassor) [ lavel = If more than one
2 (Assessor) and auditor is required for
testing areas as laid an audit, the progect
down in the manager will take the
competency matrix of role of Lead Auditor
Business Field Rai himself or will nominate
a Lead Auditor

=d TSI 91571 T
o ;sh ol £ F9

Education
= Lniversity | Pobytechnic
for subistitute®)

]

= Certified P30 S001 QM audtor

Experience

= Relevant prof. experience

*  ASSESSOr expenence
= Audilor experience

Language Skills
* Englsh
* Local Language

2-1 years
= 3 year (wad)

* 3 lo 5 years of professional expenence
** auditor only

" conseculive years, auditor only

34 x(10¥ 9¢, +84)

T WS

+ Takes technical

laadership and
executes quality
assurance lasks for a
local CAB Rail

= Responsible for local

sales activilies,
reporting, monitonng
and control of local staff
Primary point of contact
with TR Accredited
CAB

Presents assessor |
auditor candidates o
the Appointment

e g

9 A4 a7
A

g (F7H/AAAF)

2-3 years
21 year
= 10 dayshyear

W& : TSI CCS (Control-Command and Signalling)

P CCS(Control-Command and Signalling)%] & &

2008/57/EC9] 3l &4 (Structural Subsystems)
- trackside control-command and signalling

- onboard control-command and signalling

- 17713 —

= Perorms in-depth
technical evaluation
and certification of rail

components
(sub-)systems in the
regulated and
unregulated area

= Issues carificates with
reference to the
detailed conformity
assessment reporis
A5 A4 24
X X
x‘l

35 years =5 ymars

=3 years =5 years

= 3 ypars"
n x
X x



2) CCS¥™ A
- Application Guide(2012. 2. 24)
- TSI CCS : Commission Decision 2012/83/EU(2012. 1. 25)
- Annex A(F4E) TSI CCS : EU A4 2012/696/EU(2012. 11. 6)
3) CCS #& H3#
— Train Protection
- Radio communication
— Train Detection
4) 1F FYYH
- interoperability constituents(IC)¢] 2 &4 H7}
(CCS ICe gk FAME B7hs 87 9HA &+5) (6.2.1)
- Subsystem®] #H%
5) On-board Subsystem®] 3 7}3&
i

- interoperability constituent®]

=
T

oo Sh

- subsystem©l| A interoperability constituentE2}2] 23t
- rolling stock¥}e] A%
~ Class Bs}e] A3t
- Control-Command and Signalling Track-side Subsystems¥} %3t
- Reliability, Availability, Maintainability, Safety (RAMS)
- Control-Command & Signalling Track-side Subsystem¥} E} subsystem}
A 0 F4x1 st A AlF AA
6) Track-side Subsystem®| ¥ 7}3}=
- interoperability constituent®] <&
- Train detection system?] <&
- Subsystemol A interoperability constituentE7+e] 2%
- infrastructure<}¢] Agt
- track-side signalling¥}¢] A%t
- Control-Command and Signalling On-board Subsystem¥} rolling
stock®] A : TSN AH

- Reliability, Availability, Maintainability, Safety (RAMS)
p TSI SRT(Safety in Railway Tunnel) ##
o

AEg g AHe "Aeaz A5 oyXA,

AdHE TSI SRT AHS 2= Fx29

- 17714 —
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[ Special rules for a optimize combination of S TSI Subsystems in Railways Tunnels

The aim of the TSI SRT is a optimal level of safety in tunnels
in the most cost-efficient

1) Technical Scope
- 4o 3 FEoE HE HYE hAAA A
- Tunnel Z o]
- SAE dAke] AT
-> 5 km Zeole el dig dat
> BE g4 g 93

ks
> A8t A Hdol i A

—_— -

| In the future should be all requirements of each subsystem in one of the five TSis|

3) SHEAl~E|E AA A A
<Infrastructure>
- EN 13501 Fire classification of construction products and building elements

- 17715 —



- ISO 3864 Graphical symbols - Safety colours and safety signs
- 92/58/EEC the minimum requirements for the provision of safety
and/or health signs at work
<Energy>
- EN 50267 Common test methods for cables under fire conditions
- EN 50268 Power cables having rated voltages from 3,6/6 (7,2) kV
up to and including 20,8/36 (42) kV with special fire performance for use in power
stations
<Rolling Stock>
- EN 45545 Fire protection on railway vehicles
- National Standards (DIN 5510, NF F 16 101/102, UNI CEI 11170, BS 6853, etc.)

» TSI 28 73
TSI 25 ## A% Commission Decision 2011/229/EUZA A-&W Q)= v o,
@ Ao 2= EN17025, EN15610, EN15461 5-°] &

- 7152 A s 7171 8xHDMU, EMU)

- A7l e d7] FRAEA

- WA/ shA}

— Other track materials (OTM)

Nature of noise emission | Type of rolling stock chapter Appendix Quantity
F 4212 G L
Stationary noise pieqT
TU, MU, P, OTM 4222 & Lossar
Starting noise TU, MU, OTM 4223 D LPAFW
E 421.1 E L
Pass-by noise -
TU, MU, P, OTM 4224 E Lp,,lw_Tp
Interior noise TU, MU, P*, OTM 423 E L seqT

F = Freight wagon

P = Passenger carriages

P* = Passenger carriages with cab
TU = Traction units (locomotives)
MU = multiple units (DMU, EMU)

N

e

<ARAFY FRE ASWE AR V>

X

P A =X Upgradeo] 3 TSI RST(ETCS on-board) % & Ald|
1. Upgrade W4 ==k
- 2000 o] 2 9d3y5<0 High-Speed EMUS ETCS
- TSI7]o] Ag=7] o]del AAFAY /ite 2
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- Upgrade ™74 =& (AR A5
-> Max. Speed 330 km/h
-> 15 kV DC, 3 kV DC, 15kV AC and 25kV AC®e] t}Fs A<tska
oA o] 7h5g HE A 2

-> Germany, Netherlands, Belgiumol A &3 <

2) 489 H7HAA

- 2008/57/EC (interoperability of the rail system) with 2009/131/EC and 2011/18/EU

3) A& TSI 74
- TSI HS RST 2008 /2008/232/EG/
- TSI NOISE 2006 /2006/66/EG/
- TSI PRM 2008 /2008/164/EG/
- TSI SRT 2008 /2008/163/EG/

4) Upgradedl| w& A5 7+=

Axle bearing health monitoring
Rolling Stock dynamic behaivior
Maximum gradients

Braking

Protection agains elecrical shock
Interior noise

Software

System- / phase separation sections

O Generals Eddy current brakes

O Design of trains Environmental conditions
O Strength of vehicle structure Train aerodynamic

O Driver's Cab Exterior noise

O Kinematic gauge EMC

O Static axle load Fire safety

O

O

O

O

o o I o e Y s I Y I o o |

5) A% AFe] FFH
- EC Type examination certificate (modul SB)
- Quality management system approval (modul SD)

- EC certificate of verification (modul SD)
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4) A& 442(10¥ 10¥, Fa4)

58 ws &
P CSM (Common Safety method) 47}
P 2A=A8 DB #el§ “TRACY Tool A7 2 H& Ahg

P CSM (Common Safety method) 47H

7}. Introduction to Common Safety Method (CSM)

- SR EAA AT =T CSM2 7 o HEAAF BE WA A &dfof

- AtAtE WA A& wpdo] HEAIAE b m A gFE AES o 3

- A|erA=AsBo(Assessment Body)oll safety assessment reportE Al&slH, Hx= A H
AsBo7b §1& A5, AAZE He 2245 4%

- AEgA 2 AJdHE A= CSM 4§ J?ﬂr% Aas A5

71=s EgsfoF g

== =
TFoWUA F

N
it
o

of gk

’

L}. What are significant changes?
- 7t w9 Uil wheh A4 3E
- %LH‘?SO] EASHA = AS, WA T AR AR ATl ddte] ASke] H =

g A/ A1 4 g A o]

r—{o

t}. Description of the risk assessment process
- Annex I (EU) No 402/2013

- Risk assessment processt A|Z~®l o] oA gRlo] ¥H = B4, g% 4HA

0% FHY FFH v 449,

- Risk assessment process™ Hazard management®} s %53t
- B zRY YR e Teel HUE F§ RS Al 4R
(a) the application of codes of practice (section 2.3);
(b) a comparison with similar systems (section 2.4);
(c) an explicit risk estimation (section 2.5).
P TRACY Tool and Project application
7}F. TRACY - Assessors Information System
- TRACY?®] 574
wAl o]y wHo]xmA H AlA A BIE ZIRbel e BuA BAH(LR) 7lee 7HA
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b =AM 4.

TRACY Asscssors Information System

g

A TOVRheinland®

Precisely Right.

Far 8

i

4

[
fr
)
[

=
T

ol

oy B g it - S g ¥ ety el SebEuge g 4 | & .
DR wgee T L W B | I -
e ag £ | & G
e e i > 1 - 4
Tt . ot - e I,

- e ety Aeser pace Ra. [

L Y v - w | &
— — =

2 [

AT LE v ToaCee ¥

}. Home Screen

G/ B G

- el mRAES AYYR
- RE QR e @4 9 vhgad B4

TRACY Assessors Information System

A TUVRheinland®

Precisely Right.

CETEEEeE e

t}. Project Layout (e.g. Project Alcatel-ATCVP)

Items: 7 AF# (requirements from TSI)

- Documents: Drawings, Calculations, Test Reports etc.

Report Templates: 2 A EH A4 7}5(e.g. Internal Inspection Note)

Users and Roles: To be determined (Project Manager / Project Expert / Project

- 17719 -



Reviewer / Project Secretary

Project View

Windhoff Rad=atz Edi >
Dresact Nama: Windho Badsatz Daseripton and Notes:
Progact Kurmber: 13102651 Trebiahrreug (Sau & Messfabzeug
Customen Radsatrfabok senburg GmbH Winedhalt) Mor=...
- B f
Additional Fiters: - 7 Showr 4l item ¥
Labd E3Ed
l! |Crapteqtm (4 3 LRS- | B N
! i i |
= - - T T
[ owmtetn  |e2352 55 Racestze s - [
L v ey . . L

2}. Item Set up(e.g. 4.3.2.2 Wheels)

- Comment: AE2]71

- Documents: 212} 7 E A
Users and Roles : Manager and/or Secretary to define Item Expert & Item Reviewer
- History: RA 2 7|5 (5, AH H73 && #49] added / removed)

v}, Check List
- ZF AdEgH gig HEA "
ZZAE Badzrt BE AE7HE 98 TRACYS HEA 8715

RST_DE_TR_LocPas. 201 1/291/EU_AL2 34,33 Werte fir fie & 357 Corwment Trpe-

FST_DE 758 _LecPas 2011/291/E 4.2 3.5.2 Racsilas | AST_Cormaent Tipe |

RST_DE_TS!_LecPas 301 1/291/EL_4.2.3. 5.2.1 Mechanische ur| BST_Cormment Type: |

RST_CE TS_LecPas 201 1/2817EL_4.2 3.5.1.3 Spurmechseirad RET_Conment Type ]

RS PP e I TR P | a |
Preview | wort I Cannel

- 17720 —



v}, Comments (e.g. 4.3.2.2. Wheels)
- Severity: drop-down® & X ¥ (Fulfilled, Not fulfilled)

— Criterion: F7H4 22 A& 7hs3 &%
History: ®17 21 7|5 (A%, AF&-A1
- Requirement: TSI W&

SO0 2030852000

Rasporg ola

Exterrial Kumben

Laufmcsats Spurvmite 1435 mm D

A8 EE &

m Zussmmenhang mit Gerer TSL umfassan fadsdcs per Dafinition Sia Hawptoeite (Redsatoeelien usd Rider) und Zusattuile (Radssciager
Radsalagartuchsen. Cesiebs und Eremsscheiben). Der Sacsats muss anhand siner sicheidichen Methodik kensoruiem and gefertgt warden. bei der sis
“ambimatizn von Lastidllen vermender wird, die den in Abscheic 4,23 10 dieser TEL festgelagren Lastbedingunges encapreches

& B I U s Fofamdy + ForiSie

dw B I O & ForiFamiy = FontSis ‘é'i.' == 3 n
2.2 und Rader
nd Smpar Priferg.

er [TS1-LOCEPASS bestchend aus den Haspterdan Radstrmeiie 2.2,
1..e,a.aa?.b,=|-,.n Getriehe und Brem s 3chabom sind micht Gegensts

et der Abschmitt £.2.3.5.2 Fir das Prifeil Radsa
TELLOCERAS, Zusatstole ma Saduatcager.

-ilmng'ﬂrﬁléﬂ ale Interoserabiiricsbomp figt g derz. EG- fimung ces Harsellers liege anccentral van
AF. TRACY - Work flow
Expert or P
PM or Reviewer ar Re::*:: W,
Secretary PM or Sacrela
Secretary &4

v L 3
| PM or | | Expert or | Reviewer or
——#Any Rol Open Secretary .I Secretary »> Review Secralary Review finished
PM or Expert or
Secretary PMA o
Secretary
Closed -

- dro g agd A 22
— oEH YL —‘—Zﬂ‘ﬁ Z2% H<E 715 (TUV VPN)

- #Haw P
- A ﬁéﬂf}%ﬂ% @ TOV 7w

5) L& 54x(10€ 11¥4, #84)

0 F8

15 W8 : BombardierAt9] Kassels
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P BombardierAt2] Kassel &% 718

7}, Kassel 71321 33 274

L}, Kassel 7] &2} 34

- WA 69000m’, F ALg o 700 0] HEE A veabe g 20099 eAkE 7HA
© 1, Bombardier XA} & 7H¢ S@lE FFY.

- @AZEA o 34500t F71, T, A771EA R nEsAE e A o] 9lE

- A Y e AAGEE £94hH Y ) B 298 A9 SEA77IRA, Ar1EE

e F2 A2

- 11]3}%?1 AEAE 2FgFe HU A& 350km/h7HA 7heskal, 4 250km/h o]

[e]
DeBo 59 954 FE AFsl= ‘Homologation®’ ©] &%

- AF AVHE oF 151799 AAUIE FHs: Qov], 2 $F W2 TSI X HFT NSA
5A) ol 59 rg e %

P TRAXX Z#E g &
TRAXXE Y ZPZ S o] 8319
kil

> TSI 7]l ste S5k A4

> 1&89 H IGBT dgut=A 2=

> ETCS % 7] 23 A 2H" 7b5

> Last Mile Diesel 1% ® 2] 7}5(Shunting 71%5)
£ 1140, 160, 200 km/h

» ALP 7] &3}

> A3} A7]e] Dual-Powered 7] 3=}

>
@
g
@
2
~
~
o
_}i{
©,
)
(¢
wn
o,
<)
(@)
@
—+
=
@)
~
i
4

—
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> A 160 km/h, 7] 200 km/h
> w8 AHuohg A7) 7R

ef Amaksk Az dd FHAS/S7EFA a7 A M vlE

- Q7AE ] tigk @ Doors(HE] Z 213l o3 G

Blkcs
| 2F | W& Fo & R
71
10% | A |- AFAdeI 22 Frra A -
H logati
Uk | 10% | NoBo |- A& o] ek TSI L7} omotogatio
n
10% | AZAF | - AZA}F 2A] @ FAE _
A=A - w9 TIE8TARE (10%~
2 ]
(100%) 20%)
- AFAL Tl TARE (10%~
2= 0, x1 AFA -
A% 70% | T 00
DeBo |- =7F 7I&7tAd (10%~ 20%) Homologatio
NoBo | - TSI(30%~40%) n

- 874 #HEl= Doors (W ] Z&ad))o] e 3

- TRAXX 7]1#2+8] A% AA 300070 AL & FAE o] gle

- DMU®| 49 <F 5000 /N2 &7 S A2t 495 AdS
vl 71#xke] EBA(EY DeBo) ¢1% ## Checklist ¢ Al

> EBA Checklist= EBA F3 o] Aol FAE AAstdz Y|, AAHDZZ 3A A ZAL 5
71¥%, E} DeBo 5% <%, d3o] 7Fs3h

PR e Tora T -

[EBA(5 ¥ DeBo) 915 Checklist ]
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A3E wHEEY FEXRF TSI 77+ (A2 1s)

O M&YE
7F AE-4A

w=Uy

CiCE T2

=g EHE ui

1%}
(10/29)

H0olE &Y (EC Directives) 27
sl= ZF EEEe X

- Interoperability Directives(2008/57/EC)

- TSI 7| &9 E+ At

- TSIs, ICstie| @FAIEESS X

Hendrik de Bonte
Mehmet Elbay

2 A}

(10/30)

- ot™zZHH 2 Z(EC Directive) - CSMs2} CSTs.
- EC declaration of verification

- Authorization to Place in service & X}

- TSI SRT (2008/163/EC)

- TSI RST HS (2008/23/CE)

Hendrik de Bonte
Mehmet Elbay

3 A}
(10/31)

- TSI RST CR (2011/291/EU)

- TSI NOI CR (2011/229/EU)

- TSI CCS-OBA (Atab AlSA|AE)

- TSI PRM (2008/164/EC)

- TSI WAG CR (2006/861/EC)

- NoBoo| Mt HI| (HIIRE, DEME)

Hendrik de Bonte
Mehmet Elbay

4 %t

(11/1)

- IE= Hotol| cist CSM Y
- CSM: 9842 fals
- CENELEC standards
- QB AAKIO] CHE 2T ALSS
- HEXEF TSI elE EZ=ZEANME
Workshop
oI5 M, Technical file & 2IEZH 7|=FM)

P
F2Z1

At

Hendrik de Bonte
Mehmet Elbay

SR}
(11/4)

- BRI 2 25
- Driving behavior(SX715), X, CHX/2E, =
HE/EAZ2/AL0|, MHSF,

7|
=

(<

|, QHEH|, Spfolld, SfdE, 2R

A OoOHL——
=
. |AE4 2|

EMC, S\W, &td, oiZ

7

Thorsten Djuren
Mehmet Elbay

6}
(11/5)

—

- elEetE =HEA, 7205

- OIE Z|AEQ BF =M
- AEXE A FALE
A2 (A 2 M7 =20k
3lxf, EMC, PRM(I S 2FX})

Thorsten Djuren
Mehmet Elbay

TR}
(11/6)

- Xlg =0| TS| o1& Z2NHE
- BEXEEE 215 2 AlEa
Gorlitz A|&IA
Delizsch A& A
- WELHE/IEHME 2t Zlo|/ZEHWorkshop)

Mehmet Elbay
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Y. Fau8&

1) 2§ 142102 29Y, 388 9)

» EC(European Community)9 ¢34

FHAgd o3 (European Parliament)olld ZH=2AF I W (Directives Regulations,
Decisions)S A Aste] 7+ 3] Y at(member states)ol| ] A8, RE 3 YF5e zhate]
Hol| o] = g3} (transposition)dte] ofF 3t
il
ﬂlmpean
Council of EuropegrParliament
Unicn
: : I(',/" |I
Ml ro— ‘ [ :f — ¥
Erpber lics i ) s Directorate General ‘
i——i\ z_’ MOVE lisg _ _
~ T3 1 e Gouncil of Eurcpean Eurcpean
g | Raitway / I'I .8 Union Parliament
Interaperakbility A \\
and Safety EHFO[.‘JEEFI ‘\ Directives,
Committes Railw‘ey Agency | Motified Body Rail 5252'332"5
.'l Transposition

j .7‘

UNISIG e ‘ L
Raitway Operating Companies Member Stafes —

Infrasiructure Managers

* transposition | FHAY TEHEP S Fdw FHHORE A, FFH= Re TUHH

e

- -‘r’r?jo Shol| A = EC(European Community) <] Regulations, Decisions< #H¢ll, 3= n}
the] 7+E Regulationse AHd9lel, FHARe] 114 EN), ¥ 7139 +4(UIC), 34
59 ¥+ 4DIN, BS, NF 5)9 722 2t

EC directives for member states: examples (exdract):

EC-Diractivas e.g.

i 20DAMEES (SRILD)
20ESTES TopRild]
2D02TISEG (TSI RST HS)
20DBMETHES (TSI 225 KW
2D02THIEG (TS1 225 HS)

35272002 EC [CEM om Risk Evaluation)

| 200B4IUEC (CST Decision)

o ————
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wx Regulations: EU 3 dar50] o glo] F=Fajof 3= A4l WE. TSI WAG(3FAF TSI
1ol gxAel 44,

xx% Decisions: &A% EU 39 = 3AF St 485 = A A4

- S¥dEge AreZ 9 BHYE V)EHA HAFAHHH(NoBoo TSI 9%, DeBoe] NNTR 2
%, CSMell W& =37, NSAY 3835 7F 2 SMS AA/#H=E 54
Design, production and Authorisation far Placing in service,
final testing placing in operation and
sefvice (NSA) maintenance

I Return of experignce

Technical characteristics
Cperationalfmainterance rules linked to the design

!

Teiehnical campatibility

: Safe imegration

|
Confarmity Confarmity with | RA according 1o .
with TSls MNTR CSM Supervised by NSA
Check by Check by DeBo Check by
MoBo Assessmen!
Body

|
1
Provisions and processes of
q I SMS

* NNTR : National Notified Technical Rules
*x NSA : National Safety Authority
=% RA © Risk Assessment according to CSM(common safety method)

- A= 34 1o] zof, =AH #F, A= Aol FAcANeY, A=
TSI 71&7]F, FHETTAEN), U592 4] 49,

YESTERDAY TODAY

Hl
il
>~
S

P A3 &84 (Interoperability) Directive(2008/57/EC)
2008l ECel ofsf] AAE H= A2 Aodded @
S AR AE S 3 d=E Abolo] AlaFl AolE Qlel Ao AT E
?l T AKES A ofske] AT

- IOD(Interoperability Directive)ol] ¢ ¥ = d &=

=(2008/57/EC)= 71
3

[©)
& gges] A8 B5A
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2
v
=
Lo
—
<
N
F-lN

Sol A8, s

A7&: TSI 7]%—8— HA sk o]jroﬂ AT TAES WA Xt Id=E9 &

T7F 9= 749 ERASF RISColA 714 4 2 HEE F33h

* ERA(European Railway Agency) : e d =

xx RISC(Railway Interoperability & Safety Committee) : A% A5 84 9 ¢bdA ¢
A3 2 A TSI 71 Alo-47h-4dst+= EC 7]+

e 1 olds Aed Havt

-

Subsystem High-Speed Conventional
Infrastruciure Decision 20082 17/EC (20 Dec 2007) D=cision 2011/275/EU (26 Apr 2011)
amended by amended by
Decizicn 2012484 EL (23 Jul 2012} Diecizion 2012 484EL (23 Jul 2012)
Energy Decizicn 2008/2B4'EC (6 Mar 2002) Decizion 2011/274/EU (26 Apr 2011)
amended by amended by
Decision 2012/484/EL {23 Jul 2012} Decizion 201 2484/EL (23 Jul 2012)
Conirgl-Command and Signaing Decssion 201Z82EU (25 Jan 2013)
{onboard and trackside) amended by
Decision 2012/238/EU (G Mow 2012)
Rading Stock. Locomodives and Decision 20087232/EC (21 Feb 2008) Decision 20111284/EU (26 Apr 2011)
passenger rofing stock amended by amended by
Decizion "‘:.'I 1204E4/EU (23 Jul 2012} Dregision ‘IJI ME4EL (23 Jul 2012)
Rioding Stock. Freight Wagons Mt applicable Drecision 2008/251/EC (28 Jul 20049,
amendsd by

Crecizion 2008 [
Deecizion 2012 EU (23 Jul 2012)
) Mo 32472013 (13 Mar

Feguiation (E

2013)
Fofing Stock. Moiss (ransverse Decision 201 1/222EL (4 Apr 2011)
TSI, inciuding locomotives, arr=nasd by
passenger roong stock and freight Diecizion 2012 484EL (23 Jul 2012)
wagons)
Ciperation and Traffic Decision 2008231/EC (1 Feb 2008) Cecizon 2011/ 214/EU (12 May 2011)
Management amended by amended by

Decision 2010E40/EU (21 Cot 2010) Deecision 2012M484/EU (23 Jul 2012}

Decision 20124584/EU (23 Jul 2012}

Decizion 2012757/EL (14 Mov 2012) repealing Decision 2D08/231/EC and
Decizicn 201 1/314'EU from 01 Jan 2014

Telematic Apgications for Freight | Net applicable Reguiation (EC) Mo §22006 (22 Dec

Senvices 2003)
arnandad by
Feguation | E|.I'| N 32812012) §17
Apr‘C 2)

Telematic Appfcations for Regulation 452/2011/20 (5 May 2011}

Passenger Services amended by

Regulation 8852012/EU {20 July 2012}

Safety in Railway Tunnels Decision 20081 EXEC (20 Dec 2007)

(transwarse TSI, meluding amended by

infrastructure. enengy, CCS ang Decizicn 201 1281/EU {26 Apr 2011)

rolling stock) Decisicn 2012484/'EU (23 Jul 2012

Agcessibility for PRM (transwerse | Decision 20081 84/EC (21 Dec 2007)
TS, inciuding infrastructure and amended by
rolling stock} Decision 2012484 EL (23 Jul 12}
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p =4 2T A3 (Essential Requirements)
- oFdA(safety), AF A 7184 (reliability & availability), 77 (health), $H7d R 3 (environmental
protection), 7]%%¢l Z 3 A(technical compatibility) % 57 3HEo =2 FAEwW, CENELECY]

=4
- AFe AR ES T8 WEeR e e 22 1459 TSI 7le7lE A4 9 T4,

2) IS 29x(10€¥ 30¢, £29)

>
2

(Safety) Directive(2004/49/EC)

sgle] A 918 A R A, Tela BERE A Ao ARS ge) b

N

U 4
ki

- 3= Abole] HEAQ AAE T3

- A= 7|#E9 Al Heto A

- 343 Abole] CSMs % CSTs9 7Rt

- BE 3T Eel AlazA|# 2 obA #e] KA (Safety Authority) A ¥ 8
- AR A e A 2 APl gt 3E dEES 4Y

i
ox
&
MN oH

N
filo
o
g d

* Common safety targets(CSTs): <t
I AR A Al 2" m=dafof st
xx Common safety methods(CSMs): ¢F A
T2AEY Aol o9 A FrE=A dHetr] s ol W,
x#x Safety management system: &%= %
Azl Fejxfol] o wae =2 v,

Prodimeay Sysian Dalanen o CEle | L O #
i |z ~ = 1
Coniepi |5 c st il Thie [T e LE
..
L,

Moninirg
4, [
LR Tor Rl |
damOaindion 4 2 SESSAE
Apdlkaicn Cardiien AORERERENT e Qpsafion ara 11 o ok 84
e . Hiam ARE el i Mimi ndraareca {1 mred Cf mpe amd

o W g 1*

#rel P
] I
Sy wiam Maquira manis e s el D 8 1 DM
Spstum Valdwlan #
= h § i g
Loy P R Gty Aoapimnce
| and Cormemissian i)
Apparinment of % -
Saivam Fieipsd remanis |
ve————
Cimwign mnd #
| PipTeE AT

N 7 /
\\ | i et L l
» CSMs®| %37}

- Ag% W ¥ WA s

- Safety Directive(2004/49/EC)2] #1108+ = AJ11to] wig} 2ais orxdA 7| AE3 eHdA

ITTE

— 17728 —



A

Mo

2) 34 Al2"le] EC AS5S 93l A8®E NoBot AAGA, AzdtA, 28 A&
7FA] ®E @A (authorization to place into service)E ©%

3) NoBo= EC A< 918 #dd EE 74 A4 (technical files)E Eob QlFAel
g A4

4) NoBox= #HZe9 SAGA F3 & sFA2ge 5AFEA dis] ISV (intermediate
statement verifications) S =& & 4 9l

5 #HF TSI 7|FE0] &= =

AFME BRI 5

J|m

HEAl g e] S el g

)
o
P
Z,
o
og)
o)
o
I
>,
[
T
=
rlr
ol

o

4

Appheabis Tha Sutalem

£

Applicakles TSI

T
iy
Sogon
board

el

rac bk
sy Gk
Chpwinb
a3 Tralhy
Mg rerd
Takrak:
o ations

HE Locomiikas
e g ralling
= | My

ymlam

CA Eleafrified
R Losamlien
o —
b

Freighi wagon
Upgrsdng of CR

s

HS. Tramsst

nintirifind lina
CA Trainsai
o Trmmeal b
DL
as HS lnas

HE Lirs

R Mo

Dot CEZTIEL:
HE INF T3
e A
D HH EZTREL Lo . : ;
CRINF TSI Duc 1 A
Sr— T T CRERETS

Dep MOOEZEMED ¥ e 1 ! - |
HE ENE D TENESILTE : % -
HICCS TS

S

Dime 304 1ZTAEL
DRONC T

Dt TOEBENNEL
HE G TS

Dec H0SETVED
CRCCS TS

Dot MOAZIVED
HERET rle X X X

DL 00SBS1ED X
CRWAG TE

Dot I011E31TU
CRLOCAPAS T3 e Sl I

Dec 2011Z29EL
RST WOI TEI e 2| % | &

Dot MOOEAESEC
okl x| x| x| x ¥ | X = ¥ | x

Dhr. TCEAEREL
HEACR PRM TE

Cormerzicgy of Brcpeen Rxlway T8
Tocxbi £ T of wll Marnbes Sininn

Dire fivh b OBk Jeumrnl = 1 Burepen D

Pk o e Sl rrevmbeare il i For (b dacarrand | Caniweranm il
Dt 31082001

N ETE ]
o
[ s

T Tant P T

(e h T

T I T S

R EarETi g X o e
s vmesveen prosgiiies [oeesan punies [CaEn oo
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P 3337} AX(Procedure for placing in service)

- IYFEe 259 JE Yol AAeAY edHE T2A Az £RsE Al
of 3 = 3| YT FEA|~Elo] HEQ A
T A ME T A

- 3= LE I Aol g2 274H ALES HESoF 9
- Al Al ~Elo] HEA R AHLd ufo] v]EHQl A

(a) NoBo®ll ¢]gt TSI <15

(b) DeBoe°ll ¢]3F NNTR(National Notified Technical Rules) %1%

(c) TEN Wol Al F-24 shA]~gl(d: dxxteF)e] 4874

(d) 71489 AAxA7E A= A5 o2 rF e A4
- Directive 2004/49/ECell 9] gt Q15

- o

Cerificate of
Coonformity -
[MoBao]

Declaration of
Caonformity
lwth Type)
IContr_Entity]

a—""'--_
Dieclaration of ]

Verfication

[Centr Erity]

i &

Authorisation 1o
Put Into Senvice
latonal Safet
Eﬁﬂ;] d National Vehicle

Regster
TR ) [Natcnal Safety

Autherity]

P TSI SRT(Safety in Railway Tunnel) : B'd W HXE<H(2008/163/EC)
- Ede] B g
- 58 A5t gl A% 1km o4l ©

- 20km °]4e] Hd& SRTol ¥3u A ¢ F7F2¢l kAt Abo] wE 55 obd
=iy

ST &AMl S5 H = A ASE s HES DY HER aEA 2E
(a) E]'2 ARol 500m °]/def 7ig-szte

]
(b) 75 o] rAX =2 HL/ZF Au|7}
- SRT9| 7}el g
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Railway risks

Mot lunnsl-spacific
Taxen care of by genaral

- Tunnel-specific
gafety messurss incident scenarios:
— Coilision
— Darailment
Prolonged
— Explosion Sng

plosi
— Toxic gas elease
poentan,

evaciation

i

— [

Pravention Mitigation

Evacuation Rescus Mot considerad

ho measuras

TSI SRTol A

P TSI RST HS

required

1&EHE ZF TSI 7|5

Risks in tunnels.

- B

Prevention

3

Mitigation

O m—

‘ Safe slde Buscuation
Residual

< | sk
v

Rescue

(2008/232/CE)

‘Erch TS shall

aj

indicate its mtended scope (part of networlk
or vehicles referred fo in Annex T fof the
Interoperability  Divectivel,  subsystam o

part af subsystemn referred to in Annex IT jof

the Mteroperabiity Directive]l;

This content is contained in Chapters 1 and 2 of
the TSIs.

b

Tay dowun - essential requirements for sach
subsysten concerned and ifs interfaces is-
d-vis other subsystems;

The essential requirements are set out in general
terms in Annex Il of the Interoperabity Directive,
they are further elaborated upon for each
subsystem in Chapter 3 of the TSls.

2

estabiish  the functional and  technical
specifications to be met by the ssrbsy.s-rmrl
and its  iterfaces  pis-g-vis other
subsystems. If need be. these spectfications
may tary occording o the use of the
subsystem, for example gocording fo the
categoriez of line, hub andfor pehicies
provided  far i Annex!  fof  the
Imteraperabiliny Directivef,

The subsystems- speciﬁc essenfial requirements
in the technical parameters,
1merlace-s and performance requirements set out
for each subsystem in Chapter 4 of the TSIs.
As an example of this varation of requiremenis,
reference can be made to different categores of
line, defined in the HS and CR Infrastructure TSI,
different pawer supply systems in the HS and CR
Energy TSI, ete.
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ts | Chapter & of the TSIs deals with constituents and
i Tinteraces covered by European specifications.
Standards (voluntary or chligatory, see Seclion 3
of this guede) that ensure complisnce with the
essenlial requirements of the Inferoperability
Directive enable the fiment of the technica
charectenstics of e subsystems defined in
Chapler 4 of the TSls, and not directly the
assenlial requirements of the Drectve

1, | Chapler € of the TSI N should also be peinted
r that this Decsion was meplaced by
r | Decision TEAM2D08EC, Furthemmone, & spedfic

Dedsion on radeay modules has been adopied

TSk adopied on or after adoplion of this specific

ABCISION MAKS TElEfENCE M A | EE Acopieo

pefore that date contain the description of the

miadides in each TS itssif

| Chapter 7 of ihe T3ls, which mcudes specific
Tses, amo oennes. tansiional periogs for
appicalion of different provisions of the TSI and
alleng for a certain time to plece in senvice
subsysiems conforn to the nies that were in
force Balore the adoptan of the TSI

These ponts ere described i Chapler 4, as pan
of the subsystem characierisalion

=4 2 2 A AL
S 9 Fa Aol sk A 8 FALE
FoAA9 75 2 VETE
b) 9 R FARST 1, AP A, B 9 kd e
H3d IHHE A2F oA FE 84S G5
TRLA(EF)Y 7=t 4
SH4LE A, S8 T8 AER)Y A8 EIH EC AF Feol
A =}
TSI 71&7]E9] A& Wl 2 5441
FEaA
A 7] @A) QIAISA dHoly R W Al
UK1 (&3] 2) 2F=FskA
A8 TFAA8AEF)Y] F7HEY
dExbeko] Iy
A5 B Ak
: 3% (cross wind) &%}
P AxFY vE
Aexgd S50 a3k AW
AHG 54
A47]
nEFA 5 A= TSIl A H A F=Eds 74) 5
AbE 3 520 71sketA 54
Aol A
b R R HEHA




A PR RES 2 d b Foll A S AR
FEA QAR Foll Hg 14
F-&4 R 5% 4 $(special case)- AT 23
- FoFAE 7ls 9 Ve dd] 74
C AR T Y AR
F 8 A=
sAE Y orde & % RS
S 7FE, SEfA, Ale R AR
- 71 ALe] AW Alopg R Bl AR A A of
A= Q1 H o]
AF-A1E QI H o] 2
A= E QlE H o] 2
ARSL A Al QEHE- 8
SRS
- AgEHE 2E4
SO qtAE L TSI 7129 FEA e Aejd EN, UIC, ISO 114 &
- AL Ff%ﬂ—% TSI 719 A& 7tel=ell =54 EN, UIC, ISO 114 &

o4 x| [Er=

EER
B

| meE EaE Sw =
X NAVER |-

¢ BARI | List of applicable standards 1

., Cooperation with ‘

EERES

=

BB = - HORE-

SIS - ERQ) - B B 3

08-12-2008

08-12-2008

08-12-2008

08-12-2008

08-12-2008

in HS Control command signalling TSE (2006/860/EC)

‘Standards in HS Operation TSI (2008/231/EC)
Standards in HS Infrastructure subsystem TSI (2008/217/£C)
‘Standards in HS Roling stock subsystem (008/232/EC)

Standards in HS Energy subsystem TSI (2008/284/EC)

08-12-2008

08-12-2008

08-12-2008

Standards in CR Contral command and signaling TSI (2006 /672/EC)

Standards in CR. Operation TSI (2006/320/EC)
Standards in CR Roling stock - Freight wagons TSI (2006/86 1/EC)

Stendards in TS1 for noise in aspects of conventional roling stock (2006/66/EC)

08-12-2008

Standards the
honat Mmghsveea ral

A

3) A& 3YA(10¥ 31¢Y, Fad)

P TSI RST CR Loc&Pas(2011/291/EU) :

- Zoue
A2 A1ed 8 Al Agy
LA AR AEaeke] g9
27

A wk} (7] BA/AR) TSI 7%

- 17733 —



AN AEAFS TSR EFNE Aol QEdel g0l FHsok e )5 % 7]

% 4ol 7
A5 AN HE FHEE Aad Wl FE L84S D] A Baw $Ee
84 PALASE)IET Aol s 4
A6 AGEE 2tzke) Aol tal, @ Bom: 4Eesd TARL(EE) 9 AEAD
o EC-A%E 9% A4 B 4%
A7 TSI 7]

y
K ofw
N

DR
&4 A
FE5A4 B glEZE 2 A 29E
F&5A C:olsa Ax 7N 258 2 §XES Al gigk 58 =3
B2 D A4 A3 A (energy meter)
54 E ¢ 7139 QA5 A (anthropometric measurement)
B2 F oA AlA
FEA H o A=A =" o] 23337}
B2y ]: TSI 7]50] 245 9= =S (open point)
&5 ] TSI 7)FelM #Fxd E5 £ 194 e
- open point
B2 Jo QWAL (7] B2/ A2 Open point7} A A% o] 9} CZhzbel FEEE At
A 2peke] TSI 71F0] AMEA & 71e2 9l Wo] AAEo] 9len open pointol] T3l

A Y5 FU7IE(NNTR)OIA F o H.

M

- Directive 2011/291/EU%} ## ¥ FHHE 2 7|&7]
- Directive 2008/57/EC
- Decision 2006/679/EC, 2006/860/EC, 2007/153/EC, 2008/386/EC, 2009/561/EC,
2010/79/EC
- &A= RST TSI : Decision 2008/232/EC
- TSI PRM : Decision 2008/164/EC
AEEYE U okz TSI SRT Decision 2008/163/EC
< TSI : 2006/66/EC
5t 2} TSI(CR WAG TSI): Decision 2006/861/EC
2l, % &9 % #E(OPE) TSI : Decision 2006/920/EC
E oA ) A (CSM): Regulation No 352/2009

p dubxie] A& #AE TSI(2011/229/EU)

- FaUE
A2 71EH 9 AR 58w
A3+ AEd "Aex g D s)E B A)augte] 7 ol H o] 2d tE ;A a7
58 14

A4 AEAGE FARE REYAT Apele] QEldol 2Tl FHsor S /1% % 7]
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= e 14
A5 - AMHEE 2] s &84S G5 S8 =)
=9 H=
A6« AFEE Ao EC-HS5S At A8 Hu 23
A7 2 TSI 71759 A8 et 2 SA AR
- HEAA T AR A9
H24q B 2HAF AEW (small deviation calculation method)
FE5A4 C: AN &3 545 A 548 AN AMRE
CHEA D EE A SAS AT S AT AEE
- FEAE Y A SAS AT A AT AEE
- FEAF A A SAS A% A AN AEE
RS H D A AET #EE duby gdr 9 Jo s

- e BAag AF

Limiting values LpAeq,Ip for the pass-by noise of freight wagons

Wagons LpAeq,Tp in dB
New wagons with an average number of axles per unit length (apl) up to 0,15 m™ at 82
80 km/h
Renewed or upgraded wagons according Article 20 of Directive 2008/57/EC with an 84
average number of axles per unit length (apl) up to 0,15 m™ at 80 km/h
New wagons with an average number of axles per unit length (apl) higher than 0,15 m! up 83
to 0,275 m™" at 80 km/h
Renewed or upgraded wagons according Article 20 of Directive 2008/57/EC with an 85
average number of axles per unit length (apl) higher than 0,15 m™ up to 0,275 m™ at
80 km/h
New wagons with an average number of axles per unit length (apl) higher than 0,275 m™! at 85
80 km/h
Renewed or upgraded wagons according Article 20 of Directive 2008/57/EC with an g7
average number of axles per unit length (apl) higher than 0,275 m! at 80 km/h
- spae ARAE NF
Limiting value LpAeq,T for the stationary noise of freight wagons
Wagons LpAeq,T in dB
All freight wagons 65

- 7184, g4, EMU, DMU, 4%}
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EREE

Limiting values LpAeq,T for the stationary noise of electric locomotives, diesel locomotives, OTMs,
EMUs, DMUs and coaches

Vehicles LpAeqT in dB
Electric locomotives and OTMs with electric traction T
Diesel locomotives and OTMs with diesel traction 75
EMUs 68
DMUs 73
Coaches 65

= o]
s A4S

Limiting values LpAFmax for the starting noise of electric locomotives, diesel locomotives, OTMs, EMUs

and DMUs
Vehicle LpAFmax in dB

Electric locomotives P < 4 500 kW at the rail wheel 82
Electric locomotives P =/= 4 500 kW at the rail wheel and OTMs with electric traction 85
Diesel locomotives P < 2 000 kW at the engine output shaft 86
Djesgl locomotives P == 2 000 kW at the engine output shaft and OTMs with diesel g9
traction

EMUs 82
DMUs P = 500 kW /engine 83
DMUs P >/= 500 kW/engine 85

53 28

Limiting values LpAeq,Tp for the pass-by noise of electric and diesel locomotives, OTMs, EMUs, DMUs
and coaches

Vehicle LpAeq.Tp in dB
Electric locomotives and OTMs with electric traction 85
Diesel locomotives and OTMs with diesel traction 85
EMUs 81
DMUs 82
Coaches 80
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Limiting values LpAeq,T for the noise within the driver’s cab of electric and diesel locomotives, OTMs,
EMUs, DMUs and coaches fitted with a cab

Measurement time interval

Noise within the driver's cab LpAegT in dB T in seconds

Standstill (during external acoustic warning with the maximum 95 3
sound pressure of the horn, but less than 125 dB(A) at 5m
ahead of the vehicle in 1,6 m height above top of rail)

Maximum speed, applicable for speeds less than 190 km/h. 78 60
(open country without interior and exterior warnings)

- Ak ASdd gk H

List of noise relevant parameters for freight wagons and their permitted variation from a ‘reference
type’ configuration

Unit parameter permitted variation Applies for:

Stationary noise | Pass-by noise

Max. unit Speed Up to 10kmfh increase allowed — &
compared to the reference type

Type of wheel Allowed if less noisy than the s ®
reference type's wheel type (acoustic
characterisation of the wheels as set
out in Annex E of EN 13979-1)

Number of axles per unit length (related | Allowed, if lower than reference type = ®
to either the length of the wagon or the
number of wheel sets, or both)

Tare weight Change +/- 5 % allowed compared to = ®
the reference type

Brake system No change allowed compared to the % ®
reference type

Class of wagon (e.g. tank, hopper, van, | No change of class allowed compared * ®
platform) to the reference type
Auxiliary equipment No restriction ® —

P TSI CCS OBA(2012/88/EU) : A& A s A 2"

Rolling Stock
Railway Vehicle
CCSOBA |
Subsystems
Infrastructure
CCSTSA Railway
Energy Infrastructure

+ TSls require assessment of the Interfaces to other
Subsystems

+ 10D requires assessment of Interfaces between Vehicle and
Railway Infrastructure
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A2 %A L AA 2§
- A3 0 CCS A|z=dla) &G gigk 259 Ao~ Y a1 4
- A4 CCS ARt ¥53A 9] QB sel s s W %t T
A5 - FHEE Al2E U 4S8 9SS S e8] FHAA(ERE
< Ef | o]
L AI67 1 CCS A=) REFA Y BC-AFS A% A4 Bk AR
- A7 B TSI 71w 7] 59 Al el 2 5 AL
- CCS 244
- ERTMS/ETCS®} GSM-R F#41 dlo]g FAalo] st A
- ZpeFel] AXE A A~ gk A
A AR AXGA Azsd
- ERTMS/ETCS DMI(Driver Machine Interface)
- GSM-R DMI
R4} CCS EAo thatk Al A
ol F F=4 AYE(UNISIG SUBSETS)
- ¥ EN 745
- CCS ¥ F-&AA9] Qe H o~
J1Z= THeHA! #Y LOC & PAS TSI J1ZE Y ccs TSI
OHOHEH == x& OHOHEH = x&t
AS 32 8o I 2R AIAEDY 423311 | 1y 2= CCS TSI of B2 A,
SEE=E EE e E4S Xt A Index 77 O AdZ2& 7=
& XH&
ENC
= AL0I01 2He DX 2K AAED [4.233.1.2 | 1 2= CCS TSI of B2 A,
gto= B e sS4 HE 7~ Index 77 O o3& 7
Xt A
EMC
o AHI setee=E 4.2.3.3.1.3 | Xt&F & CCS TSI 2 &5 A,
T I EH= Index 77 O o3& 7
N EEEE 4.2.4.41 I ETCS JIsA 4.2.2
H& MHsS ds 4.2.4.5.2 X EF Hs 85 ¥ | 4.2.2
E4=
2 JhAIAS 4.2.9.1.3 REENEEEELE 4.2.15
DIUNES]

P TSI PRM(2008/164/EC) :

AR oA

- aE okt I AT LA QAL
s RE
SN AH |
s GE GHE
FA HE
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I X2S Hs
X E3 MAE, 3= AHO L ZEEX
Y AER4es, BI| Y = X
Z 2 LI 2L, 5= (235) ANE
AA ot BXE, B35 AMAEY HS
BB 2= 2 I 258, 0189 1F
CC 2 2 I RS, IZ26H=E9 AL
0D SAE EHAS B}
EE 2E Y IIH BEE, HE L L2
FF Hs, s0E By0Ia 2529 25
GG X MAS, oreH=2] A F(loading gauge)
HH SY AUE, OILUE 3= L S0rYMEo UHFHE 2+ CIEHHIOIA
I TOL X AR S012 Q6K ¥e SXtel HA &
JJ OlZ Abot
KK A& A" 2 B35 1 SIIE: NAAE SR
Yy 2E 2 I BHE, SHS R X 20 UE 2= 2H
77 IR L IH BEE, AT JIEN 260 =2 dtsst 2

P NoBoo AgA H7}

- TSI 7|&7& gE2dog MAAHAE FANY AFEAY

)

7 ol Hoslel 9g.

EgsbdatE FEetel HE4Y

1 2 I 3 4 3
Diesign and development | Production
phase phase Parficular
Characteristics to be assessed, as specified in clause 4.2 of this T3 assessment
Design T R outine procedure
ype test
TEVIEW test
Element of the relling steck subsyzpem Clause Clause
Stucrure and mechanical parrs 4.22
Inner coupling 42222 X na. na —

— 17740 —



- A5 eed THR2(EE) WARE
Inte mal Intemal Imtemal Confnmity EC - type examination Confonmity
produ ction production production hased on Wil hased on wll
control cortrol with contral with Huality - . guality
product product management EC type examination cerificate manag ement
werifcation by | | verification at system syetem with
individual random design
examination || intervale cC CcD CF examination
. Confommity to i
Conformityto Conformity )
type based twehasedon to type ECdesign
on intemal uality based on exami rjati on
production mana getment product certificate
control sptemofthe || eification
produdtion
process
EC EC GaMs GMs e certificat UMS
certificate of | |certificate of | | approval & approwal & ceitieste approval &
conformity | | conformity | | surveillanice surveillance P corformity) | surveillance
EC de claration o oo b mi dy
CV Type alidation by in-servce expenenca
EC certificat e of suitakility for use
EC declaration of sutabifty for wse

Documerts issued by notifie d bodies

Flna s,
LACUT 8IS

separy ;o pe g ely S e T o b g e
sied Oy o anedl chiaers or the irautho

- AEAFEFA LY BrhnE

SB

EC-Type exarrination

SG

SH1

EC verffication based

EC verification based

AaSEEe on full quality
on unit verification
Type examination certificde managerment systerm
plus design
s D S F examination
EC design examindion
_ certificate
EC verffication based EC verification
on quakty based on proguct
managerment system verification
of the production
process
QMS appronal & QOMS zpprovd &
surveillance surveillance
EC cerificate of venfication

EC declaration of verification

Documents issued by notified bodies
Documents issued by applicant
{cortracting entity or manufacturer)
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TSI 71E7]1% W(FEA F), TSI 7|<7]

TALA(EF)e Briesd HJrpEAe JISA7E
==
RuS

Guide Book®l T4

Subsystems
NoB P — : Terminologie
Party Admissible Modules o O’Cef‘ erlhyEd TSI
reference Engels (EN)
NoBo SB 1 Type Examination Certificate
new: SB Ewt. ook: Certificate of Type Examination
SH2 ) L .
NoBo 2 Design Examination Certificate
new: SH1
D &
MNoBo ;Eﬁ_bSHEi SH 4 Quality Management System Approval
8D, SF, 8G, 8H2 - . A
MNoBo new: SO, SF. SG. SH1 5 Certificate of Verification
=G S
MNoBo =B,:50), 'SF, 36, 312 8 Intermediate Statement of Verification

new: 5B, SD, SF, SG, SH1

EG-Declaration of
Verification for subsystem
from Applicant

EC declaration of verification

EC declaration of intermediate subsystem
conformity

Authorisation by NSA

Authorisation to place in senice

Additional authonsation to place In senice

Interoperability Constituents

17742 —

. Terminologie
Party Mogelilke madulen NDBO'C?'ﬁcme typen TSI
reference Engels (EN)
B . .
NoBo new CB | Type Examination Certificate
H2 . R
NoBo new CHA 2 Design Examination Certificate
D, H1, H2 :
T 8
NoBo new: CD, CH, CH 4 Quality Management System Approval
Al F o ;
NoBo new: CA1, CA2, CF b Certificate of Conformity
NoBo I § T Suitability for Use Certificate
new void
EG-Declaration of :
conformity for ICs from Egtd:'?"ta{?non of conformity or of
Applicant suitability for use
3z > 3T = O = ] ke = = =
- FAAHAAQMS) H7IEES Addsts A5 FibEol S7EAR ASh] 8o F Sk
o
e
Cost
SG SB+SF
SB+SDorSH1 "
QMS
SB
Size of serial
production



4) 5 449x(11€ 14, 589)

P CSM (Common Safety Risk-based Method)
H A= 7 AuAage e kgt gl~=a FA4(Risk Analysis) WHol 2 &Ho] &
AR e, EN50126-1299] ol & 2zt W Eo] Aoxo] Q&

o)
T =
al

* Railway company / supplier:

Top
Strategy
and goals
Accept-
criteria
o .
. Risk
Accidents and Analysis
events are input / I \
but not the .
inati Practise, procedurer,
dominating : g
factor rules etc. etc.
Down

- EUA Common Spec.£ Interoperability Directives® ZEAIA A7} QF+E 3 on 3
A FEAA g2z 71HW(CSM : Common Safety Risk-based Method)S 73481 S.
- g3 24

AEA 2 B A~ 99 (Hazard) £

LEd 9gdo] Aam BHPS A5 AP A7 =(Severity) ¢t 2R %= (Frequency) &
wAjste] el >

Az mAe © B FrE tde FHES A=REHE
A gl A b, 28 dsshs P

System Definition
Scope, Functions, Interfaces, etc.)

—

‘ Hazard Classification

Broadly Acceptable Risk?

Selection of Risk Acceptance Principle

\l Explicit Risk Estimation
;“\—-_j (Frequency X Consequences)

ﬁh\l Reference System(s)
o '\[ Codes of Practice ‘

' % Risk Evaluation(Comparison with Criteria) |

.

JRGEMEN T

MA

Ha._n

INDEPENDENT ASSESSMENT

___—e! Definition of Safety Requirements |
|
I—ﬁ—'{_—'l Demonstration of Compliance with the Safety

Requirements

- CSM< EN 50126(IEC 61508)°l Risk Management Process@® A
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Define the system init's suroundings

AN O MRSk Tk

LD DENTECATCN

Identify the hazards
Riskanalysis, evaluations and mitigations

Form safety requirements

INDEPENDENT ASSESSMENT

% Establish project safety management
§ Design, produce and install
| g Validate the system
Create safety evidence
|EC 61508 Approval of the system
2;15[}1 % Commissioning and implementation

- Hazard Record(Hazard Log) : A=A~ g~3 #dias S50 =&H 9dd
& EF3tetal, ols Zzel Wi gxaa 4 23 R A (Measeures), L2]al i 99
ol digt HF Jel(Open/Close)E Al st A ZA F7F Aol 540 A4,

Risk Responsibility | Residual Risk
No Ranking Safety Requirement to Control Ranking

: Regular communication on

progress and reinforcement of
current responsibilities

2 Employees are unclear or
improperly equipped for any
new or changed roles in the
unified arganisation

Medium Individual briefing of each Low
employee on the business
(and safety) responsibilities of
their new role (where

applicable)

All line managers

Where necessary fraining or
other developmental activity to
be provided on an individually
assessed basis

HR Department

Mapping of existing roles to
new organisation structure
prior to mabilisation

HeadofSafelty | Low

Experienced mobilisation team 'ﬁd:ahég:ingfljiéé‘c'[df:"' fili

CSMel| w2 H715 d7] 93t 45 Safety Casedl 31, EN 50129(IEC 62425)01 &=} 2
xgs]ojol & Ygo] WAHA &

- AlAF27F TSI 2155 wr] 98 = AsBo(Independent Assessement Nody)oll Al & Safety
Case wA& X3 A5 AES &3l A H7HSafety Assessment)E Frofof s,

o] W7} 47 (Safety Assessmeny Report)E NoBoeoll #|&3fo]of

» CSM# ¥ CENELEC 73

- TSI CCS¢] CSM#H# 7A)|
- EN 50126(IEC 62278) :
- EN 50128(IEC 62279) :
- EN 50129(IEC 62425) :
- EN 50159(IEC 62280) :

O O T =
b %S AN

JIT]L

7

7 (Mandatory Stds.)

71 - A A o} Al 22 H o] RAMS 114
A~ZE ]9 RAMS 114

2dlo] Qb AdHd 114

| 2~glo] bdAgd#d 14

(=

[
juti)

2
folr
>

of
>,
S
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(reliability,

EN 50126

safety)

=
s

&=
e Al
b O
w c
e
3 E
=z E
w s

L.

EN 50128
(software)

- SIL(Safety Integrity Level) : A]2~€l9]

THOZ AASHAL 3lon,

A d ez AAEtaL 9l

tolerable hazard rate

hour and per function

THR per

P edE UEhle Ao
EN50128¢1l =

&, TSI CCS< SIL
AIEA 28] sz dofel o

10°<THR < 10% 4
u 10 <THR <107 3
107 <THR < 10% 2

- NoBo°l| A TSI CetificateZ
AR 5 2 45 50l

#7} TSI H74A e AR5

P F=x=F TSI AF5HEA
- SB+SDEE® #7t 5%

Technical tests
and documents
check

106 <THR < 10%

27 918l M = Applicant”} 371 47FA] qtAe] mhE 2l =7t

T35k, ISAE

Fa kA HIMrE e ojof gy 1 Ut
717_—_]_01 NoBooll A& % oo s}

Explanation of the Subsystem |
I

Definition of test scope / test list

Modul 8B

Evidences from
simulatien or tests

EC-Type Examination Repert

.

Certificate of Typs Examination

Audit report

QMS Approval

i

Certificate of Verification +

Technical file

— 17745 —
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- SBRE #H7ts §
g & HEH
o] 7

3 Certificate of Type Exam., SDEE #H7IS %3] QMS Approvalo] 2

“Certificate of Verification”©] 2aJ & ZF 5ol H7FapA of A

Atz 50] 5% ‘Technical File'o] 35

=Wl Bl AR, AFAR Fo| FL Fa TSI /12 AFH oI

5)
= Hrtsty, HrtapAgo Aol wAAEES LOP(Lists of Open Point) A5 %3 Ay
2 et

- LOP9 RE g ~EE0] Closed™ EC-Type Exam. Technical File #H4 % Certificate of
Type Exam. 23 4.

;Fll!ﬂ: “U‘MBET! R——— -
5 Question E‘ Answer Status
f E‘ Inihal‘ Date gm Text (ﬁ lniﬂﬂ]: Dabe Text Initial Diale | Tedd

5 1

Abbreviations for the classification of the open points in regards fo the approval process:

Severity - Description
C1 Fatal - Safety relevant - correction mandatory
G2 Major - Dewiation to standard or critical for availability - correction recommended
c3 Miner - Inconsistency or uncomprehensibility - change recommended
c4 Formal - Formal flow - improvement recommended
C3 Hint- - Remark (to be noticad) or in case if point was cancelled (no further action)
Cé Q - Queshon - to be answered

The status of an item can be one of the following:

Status - Description
51 open - openoranswer not satisfactary
52 pending - answer accepted, but evidence is missing
53 closed - closedfevidence provided and accepted

The open paints will be categonzed into topics (e.g. General information, hardware, software, system, etc.) and numbered consecutively. New items will be
added at the end of the list. Each question and answer has to be marked with a name, date and the applicable topic. Furthermore the jftems have to be
categonsed and a status has to be assigned.

- Technical File®] +A

=
PSS K

Title pages This should state the title of the 51 Drawmgs and General Information This should _Ilsl or m_clucie, the
« Title of Technical File document (Project name), its including: documentation provided by the
« Contents version, and the Contracting Entity_ It + Applicable Standards against which | Contracting Entity to demonstrate
« Version contral should contain the table of contents the assessment is to be made. compliance )
Notified Body and Contracting Entity This should contain details of the * Type Examinaticn Certiicats and ;he dedt-MEd meo.rmat\;;n‘ il Vﬁ?
uthoring Notified Bod supperting technical documentation, epencing ol e Moguie Used ior
e » Technical documentation following the assossmant, fie [blovant
2 Notified Body Certificate(s) This should contain the original (or the Contracting Enfity's plan or the ;:?ngé"’"n‘:g:'d be included from
certified copies of) certificates and formal compliance table specified in ep
their annex TSI, including that for interfaces with
3 Constraints on Use including This should describe any constraints the other subsystems,
reservations recorded and limitations, summansed on the » Plans, conformance records and
certificate itself, with references to calculations, supporting documents
the part of the Technical File that arid Epads,
describes the justification for the » Quality plans for design and
consiraint manufacturing, as appropriate, and
E - 1 supporting evidence.
. Pr{éecﬁ SC‘ODG zm::l Dfeﬁmtlfn I:’I_?ﬁsg::l;;dj::”; l:eg sti‘zpe arite 52| Listof Interoperability Constituents This should include reference to or
o et Pt GO : ey copies of the relevant IC
« Any phasing of work gecgraph!ctandt {IE_\fChmBE:l S(;})‘pe of declarations and, where applicable,
» Copies of any Derogations to TSls 2332::{22:'5 ;nﬂz 5::)2?:?;;\0 GUIRT, IC certificates.
L EE{EFE"E?;U.[G exlsfl]ng pI'OJEC‘_bl considerations. This information 53| Other EC Certificates of Conformity/ This should include the declarations
locumentation as far as possible . ) : i
P should corespond to the information Verification and certificates provided as
provided for the Register of recommended in RFU 0-000-13.
Infrastructure or Register of Rolling 54| Operation and maintenance See also RFU 0-000-19.
Stock, as necessary. requirements
5 General Project Documentation This should contain or reference all 55| Testing and inspection reports This should include test reports and
of the technical documentation used ncluding measursments resulis
during verification activities (see 56| Register of Infrastructure/Rolling Stock This should include any information
below}. available relating to the Registers

b AAA & LTAYE

- XA 552 37FA(lead, senior, junior)®
AR E IS EZ2AEoLe] 5 gA] )

o] Seniorel] 93 AFTZZAE] wjAH

=
2=

.
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- e FAMERs ARRA)el ue GoE sok @

Responsibilities

1. shall develop a Software Verification Plan (which may include guality issues) stating what needs
verification and what type of process (e.g. review etc.) and test is required as evidence

2. shall check the adequacy (completeness, consistency, correctness, relevance and traceability) of the
documented evidence from review, integration and testing with the specified verification objectives

3. shall identify anomalies, classify these in risk (impact) terms, record and communicate these to relevant
change management body for evaluation and decision

4. shall manage the verfication process (review, integration and testing) and ensure independence of
activities as required

5. shall develop and maintain records on the verification activities

6. shall develop a Verification Report stating the outcome of the verification activities

Key Competences

1. shall be competent in the domain where verification is carried out e.g. software requirements, data, code
stc.

2. shall be competent in various verification approaches/methodologies and be able to identify the most

suitable method or combination of methods in a given context

shall be capable of deniving the types of vernification from given specifications

shall have analytical thinking ability and good observation skills

shall understand the relevant parts of EN 50128

el

P AEXF AFZZAE #A Workshop
- Open points Y 2E A7
- AR FHA A0

- QMS<SISAT &7

- 99 Railway Corridors 47}

==

5) 1% 59114 4¢, €8¢)

P A=XF FETF - ISO, UIC, EN
ISO: International standards (= A3
DIN: German national standards (
EN: European standards (3 d% Z+714)

(a) 8 ZTHI(ESO)NA T %
(b) 3 Pd=ENA 3-89 =7PE EF142 ENTf

P Driving behavior(F&3A %) : A3 &&=, 38 4 =),
A, FATA, AEFsE, G50 STEXE, 2xHeTE, XA T, 2437t
HAENE Fd G5

EN 14363 : Testing for the acceptance of running characteristics of railway vehicle

— 17747
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Structure of testing (EN 14363:2005)

Purpose ‘ Test elements
Assessment of
vehicle para- Broad assessement
meters relevant » based on design
to running characteristics
SIARCIariRtics Satery against deraliement |
on twisted track
_J Bogie rotational
P i resistance
reliminary | »  Stationarytests | — r| Sway characteristics
approval
Measurement of static
whesl force
Safety against derailement
under lengituding| forces in
S-shaped curves
: | normal measuring
Testing of complete on-frack test | method
running -| On-track test
behaviour

tl partial on-track test

- UIC 518 : Testing for the acceptance of running characteristics of railway vehicles

simplified measuring
method

P AF FZA(ZA)
AnS (Mol ek 2 vkak)
2wk 557 (categories) - 713 =HL), o Ax=H(P), sHE2FH(F)

— CategoryL  e.g. locomotives and power units
— Category P-l e.g. coaches;
— Category P-ll e.g. fixed units and coaches
— Category P-lll e.g. underground, rapid transit vehicles and light
railcar;.
— Category P-IV e.g. light duty metro and heavy duty tramway
vehicles
— Category P-V e.g. tramway vehicles
— Category F-I e.g. vehicles which can be shunted without restriction
— Category F-Il e.g. vehicles excluded in hump and loose shunting
|
' j}iﬂ 78101 Ho]'fgz
- A4
- I2 X Y, Z

(a)
(b) A
(c)
(d) =
- EN

— 17748 —
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Definition Symbeol | Description

Design mass of the vehicle body in | my The design mass of the vehicle body in working order

working order according to EN 15663 without bogie masses.

Design mass of one bogie or running | m, Mass of all equipment below and including the body

gear suspension. The mass of linking elements between
vehicle body and bogie or running gear is apportioned
between m4 and m.

Normal design payload ity The mass of the normal design payload as specified
in EN 15663.

Exceptional payload my The mass of the exceptional payload as specified in
EN 15663.

= =] =
(a) Ao|Wa a5
Force in kilonewtons
Locomotives Passenger rolling stock Freight wagons
Category Category | Category | Category | Category | Category Category Category
L P4 P4l P4l P4V P-v F-l F4dl
2000 2000 1500 800 400 200 2000° 1200°
2  Compressive force applied to the draw gear stops "c", if this draw gear stop is used (see EN 12663-2).
When the compressive force is applied on side buffers, then half of the value shall be used for each buffer axis.

(b) load cases

Force in kilonewtons

Locomotives Passenger rolling stock Freight wagons
Category Category Category Category Category Category Category Category
L P4 P-ll P4l P-Iv P-v F4 Fl
10009 10008 1000 Bo0 " 3000 150 % 1500° 1500°
1000 " 1000°

a

b

[

[+

A higher force (e.g- 1 500 kN) may be necessary for certain types of coupling.

These values can be adjusted but shall cover the maximum force which can be developed in normal operation or
emergency recovery.

Tensile force of 1 500 kN applied to the draw gear stops “a", if this draw gear stop is used (see EN 12663-2).

Tensile force of 1000 kN applied to the draw gear stops "b", if this draw gear stop is used and for other types for

coupler attachment (see EN 12663-2).

(© #4WF 35
Load in newtons
Locomotives Passenger rolling stock Freight wagons
Category Category | Category | Category | Category | Category | Category | Category
L Pd P4l Pl Palv PsV Fd Fall
13xgxm 13xgx{m +my) 1.3 % g% {m +m)?

a

If the application produces a higher proof load {e.g. due to dynamic effects or |eading conditions) then a higher value

shall be applied and defined in the specification.

EN 15227 : Crashworthiness design categories of railway vehicle
(a) T-Z% 2l Passive safety

(b) A F7H(Survival space), 42

-

<

-
AL
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Design | eylisian Operational Collision Speed - km/h . "
collision [ ghetacle characteristics of Collision partner and conditions
scenario reguirement ¢4 cHi cHi c-v

1 |ldentical ) g stems 36 25 25 15 |Identical train unit
train unit
Mixed traffic with vehicles
80 twagon |equipped with side 36 n.a. 25 n.a. See C.1 for wagon spacification
buffers.
2
1294 Mixed traffic with vehicles
regional h i : n.a n.a. 10 na. See C.2 for representation of regional train
train with a cenlral coupler
151 TEN and similar V. — 50
deformable |operation with level n.a. 25 n.a. See C.3 for representation of large obstacle
abstacle crossings =110
3
3t rigid Urban line not isclated i Bt
abstacls frorm the road trafhic na n.a. n.a. 25 See C4 for representation of obstacle
Obstacle deflector
Small, low E
4 cbstagle requirements to be See Table 3 n.a. See Table 3 n.a. See also 6.5
achieved
- VDI 2230(5 L AA Y g3]) - BE =JIE U

P dXZHY Y : EN 13749 Methods of specifying structural requirements of bogie frames

HazHA NS & R HY

- Acceptance

os 25

>

R &5

EN 13103 Wheel sets and bogies— Non powered axles — Design method

Direction Symbal | Description

Langiludinal x Linear in the direction of fravel

Transvarse ¥ Linear garellel fo the plane of the track, perpendisular %o the
wirgction of travel

Vertical z LUinear perpendicular o the plane of the track

Aol & Rotation asout the |engiludinal axs

Piich [: Ratation aboul the ransverss axis

Yaw 8 Rotation aboul the vartcal axis

Twist — Dutcf-plane (xy) mavement resulling in relative rotation of the
sideframes

Lozunging — Shear dub lo rolalve lungliuding movement of sdoframes

- EN 13104 Wheel sets and bogies— Powered axles — Design method
- EN 12082 Railway applications - Axleboxes — Performance testing
- EN 13979-1 Wheels

- UIC 510-2 Conditions concerning the use of wheels of various diameters

- UIC 510-5 Technical approval of monobloc wheels

17750 —




- UIC 810-1 Class of Steel
» AFFA
- UIC 544-1 Brakes - Braking power
(a) Als At o
(b) A& A7t o
- UIC 540 Filling time and release time
- 544-1 Brake shoe force
- 541-5 d|-brake system
- EN 50128, TEC 61508
- EN 14531-1 Methods for calculation of stopping distances, slowing distances and
immobilization braking - General requirements
- EN 14531-6 Methods for calculation of stopping distances, slowing distances and
immobilization braking - Train sets and single vehicle
P AA7E £FHE FAE
287

€l
=

2 |r

A 228

lly

Z ¢ 2 2

oo g
E:loz

P FE/ZAE/78 O

- EN 15152 Front windscreens for train cabs
(a) Resistance again Penetration
(b) Optical Visibility
(c) Luminance transmittance
(d) No optical distortion
(e) Laminated class according to UIC 651

- EN 14752 Door system rolling stock

- UIC 560 Doors footboards, window, steps, handles and handrails of coach

- UIC 561 Interconnection gangways for coaches
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P AATH
- EN 50388 Power supply and rolling stock
- EN 50153 Protective provisions relating to electrical hazards
- EN 50343 Rules for installation of cabling
» EMC
- EN 50121-1 Electromagnetic Compatibility — Part 1 General
- EN 50121-2 Electromagnetic Compatibility — Part 2 Emission of the whole railway
system to the outside world
- EN 50121-3-1 Electromagnetic Compatibility — Part 3-1 Rolling stock - Train and
complete vehicle
- EN 50121-3-2 Electromagnetic Compatibility — Part 3-2 Rolling stock - Apparatus
- EN 50121-4 Electromagnetic Compatibility — Part 4 Emission and Immunity of the
signalling and telecommunications apparatus
- EN 50121-5 Electromagnetic Compatibility — Part 5 Emission and immunity of fixed
power supply installations and apparatus
p AT E 0]
- EN 50128 Railway applications - Software for railway control and protection
- EN 50129 Railway applications — Safety related electronic systems for signalling
- EN 50155 Electronic equipment used on rolling stock

P &H B3
- DIN EN ISO 3095 Railway applications — Acoustics - Stationary noise
- UIC 624 ©]A7] o] 7] v A3
EEERE
- UIC 825 draw hooks 7]&AFF
- UIC 826 =77 AZFHA™E 71=4< Ads
- UIC 527-1 W9 =9 A<

Schraubenkupplung

1 Kopfstuck des Untergestells,
2 Haken, 3 Zughaken, 4 Spin-
del, 5 Schwengel, 6 Mutter,

7 Lasche, £ Bolzen, 9 Siche-
rung, 10 Bigel

g RG Rechtsgewinde
LG tinksgewinde

- 17752 —



> A A
- UIC 505-1 A=A 1587
- EN 15373 A=4% 34

//// 40
: 1040

1350
1575

3984
4280

3220
3670

> 71EF At G
- UIC 644 731 7gH]
- UIC 641 vigilance device
- UIC 534 2l dfizet 2% BaAdE
- EN 50239 A 2] REA 1A
p £AA : UIC 651 Layout of driver’'s cab in locomotives, rail car multiple unit trains and

driving trailers

» A o
- UIC 641 "3td
- EN 45545-4 Hx=x}gko] 3} o
- EN 13272 8|4
P
- UIC 640 ¥nE A&
- UIC 580
- UIC 581 #=¥
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- UIC 438-1 &<l n}=)
- UIC 545 Al5-AA} v, 34
- UIC 552 A7 ALFH

> &8 Jle
- EN 15085-1 Hx=xt#a} g3Fo #3h
- EN 15085-2 Hx=xt#a} &3Fo w3t
- EN 15085-3 H=x#a} &30 #3t
- EN 15085-4 Hx=a}#a} &Fo #3h
- EN 15085-5 Hxat#a} &3Fo #3t
P FARSF Je
- EN 14033-1 #A1%=-¢4
- EN 14033-2 #Al=-2¢]

% (running)°l] W3 71& LFAEE
(working)dll W13+ 7| LFASE

$4 9w
$4 24 2 9%

4 A ATAGE
4 A aTARE
4 WA AP R 243

g

- EN 14033-3 #%=- 4yt kA e 7A S

6) L% 6¥xH(11€ 5¢, 88Y)

>

=0 74
- A AA P o

- Ry o AR sE HeEH)

- Eo

(d) A=
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=
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L = i
() =4 o - BAA=, A3t AZFT7, Az ad, AT HA
(d) A7 F+des
T

7) B A9
p EMC S FAE
- A7 AR AFES U AHHor SIS

+ Example of separated cable troughs

- AT 27T AR AF AEH S
+ Example of grounding electromagnetic screening

——

Bid 7 Beispicle sines

E\ i Ideal: %<3

- AFES 9] e SAES T A=
- kA &= EMI A2
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P TSI AA LFAIE

- TSI PRM

200 mm

+ Example of EMC relevant areas

E1 - drivers desk

E2 - electronic compartment
E3 - engine room

E4 — underfloor

Clear headroom

000 L 257 £1101-20G008 oL DIVE 1 L1 e+ Bz

1300

Surface 1

min.400 -~ Structure

200

Wheel chair space

T‘“J

185mm

In front of thetode st there shall be.a minimum de space of 700 mm

680 680 '9
/, Z :.
7 min2x 8
2 8
e é £
i Floor
MEASURING LEVEL
1300

Clear headroom
¥
X
5
B
i
3l
8
S|
2
MEASURING LEVEL

Wheel chair space

Surfacsa 1

Surface 2
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7 ns 74114 6Y, 78Y)

P 13y F<2 TSI AFZT2AHE 47
— Bombardier People Mover, Munich airport(by 2015)
3% 294 2 WA 3R £
- 0.7km 4
- ISA: TUV SUD Rail
- 2= A 2FAL Bombaridier Transportation GmbH
- Marmaray Railways Line Safety Assessment, Turkey
- EHY, HY W AR, Ax Ao i3k ) A5
- Z2AE 717k 201212 T 2015. 06
C A AL A 29
- ISA: ODJV(OHL, Dimetronic Joint Venture)
Sub-ISA: TUV SUD Rail
CR2:E =47 CR3:HEAdH BCL: Hd
- 3k 90km
- Metro Line L12 in Mexico City, Mexico
- 2%k Alstom
- ZR2AE 717 2009.08 T 2012. 10
- PMDF, Mexico—Safety assessmnet
© =7k 25km, 2074 A%

- Fg a=zZ2AE Yol A Open point 24 o 270

P TUV SUD ZE=EXF AL &7
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- 20081 TUV SUD <l

- AA W =2 A3 (Gorlitz)

- A% A& (Delitzsch)
- Al AlE
Y AlE

- 53 A% (Running dynamics)

Flat Wagon for Container Tests Sumper Cars far Crash Tests
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P A9&< (Workshop)
- 79 7o ZoxgE HESHA TSI 71475, 99 NoBo/DeBo ¢l1E5A %, = 7%+
(NNTR) ol s dojef gw 13

- 599 A=AV H 2 7R
NoBo : Hd& zZgt~ ydae dupa, Zde o ~Efol A9~ 5 ogvarst aF
sto] QIF487F Bao= Estal, 5 84 #FAE fste] @d dFr|Hdd

EBC(Eisenbhan-Cert) & *] 43},
« ETE= @ 57 o] ols FAMShE AAMEE v B ¢ Jderm® 579 NoBo7t
A|gH o] s JATZEAES
- DeBo : EBA(Eisenbahn-Bundesant)E #] A 3dlo] &4 3FaL
OFAF-AH(NSA) 255 AL
* =7 A3} el whel NoBo/DeBog #1438kl 9lom, 1 =7} 1 DeBo A& o] UykA]

A

onj EBCY EBA =% =7}

facs

o)
TEIV : 848 TSI 71€71Es 594 dAs7] 9 4
VVIBG : Qo] ¢kae shAl=dle] - 33]7Hauthorization to place in service)E 91%F
Eo A

TS M= NoBoZl FASAAGANE AT off ZAsH, Anb4 o2 assembly,
sub assembly F=FollA 523t 2

=
=
x 2} @ A2 A, wheelset &
- NoBow= 4t o= 7|eEA], AEA, sidA, A18S 72 AFAER7TE 7oz 324

- AF71#S HARS
FaAge] 4o 98] NoBox ¥ & oz A<M (Liability Insurance)ol] 7FQdstal U
<. RailCert®] 7% wiare 20,000,000 Eurocll 7+ 3}
- NoBo7} A H7FE Tall ASAE Lads HEAw Fo] g9 Fo 47 24

B Al & A o 2
« AAATE L AAZHLREA 02 XA ZFAL)
# A ZAZE L A A AAL B FARFAAGA B s AN Al
* A B L A GAF e Al A B A}
* A5z} Wy o] A4 ¢ A5 7]#H(NoBo H+= DeBo)
- RailCerte] AdRF ZA 2 Coverage #& A= A&

A
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Evaluation of running safety for railway vehicles by vibration acceleration of bogie

Abstract. The lexical meaning of derailment shall be the wheels of trains going off the
track and it is an important factor for the running safety of railway vehicles. For the
measurement of interaction forces between the wheel and the rail, wheel set is used with
normal method and the vibration accelerometer is used with simplified method to assess
the safety of a railway vehicle in the derailment process. The result has been recorded by

measuring vibration acceleration.

Introduction

The lexical meaning of derailment shall be the wheels of trains going off the track and it
is an important factor that hinders the running safety of railway vehicles. The interaction
force between the wheels and rail, derailment coefficient, is considered to be an important
factor for the evaluation of funning safety for railway vehicles. As for the railway vehicles
that have been newly developed or that contain newly designed equipment/redesigned main
components or that are required for investigating causes of derailment accident, derailment
coefficient needs to be measured in normal method. Simplified methods could be applied to
previously developed vehicles that requires initial approval or to the wvehicles on which
design changes have been made to degree that the changes don't have effect on the
derailment. In this paper, as a simplified method to measure acceleration, railway vehicle

derail safety were evaluated.

Measuring Method

In this paper, the lateral and vertical accelerations were measured on the bottom of a
powered vehicle and the lateral vibration acceleration was measured from the outer side
wheel set of bogie frame. In principle, the measurement shall be processed from the front
of the train. Evaluated items are the lateral acceleration of bogie frame and a vehicle body,
and the vertical acceleration. The sampling frequency of measurement values shall be over

200 Hz and the data process shall be complied with specified rules and methods.

Train Arrangement

The test train consists of 10 cars, and sensors were installed in the front part of a
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powered vehicle as Fig. 1 describes.

PC1 PC2
ﬁ%wm Car MO 1 NOL 2 NO. 3 O o O NO. T NO. 8 Power Car
= —— gr—— == — —] ] =] — B —] =
(oTw] o0 00 oo (e70] (eTw] oo oo Dg o0 oD

A Spesd Sensor
m : \ibration Acceleration Sensor

Fig. 1 Position of sensors

Measuring Instruments and Recording Device
Test equipment are as follows;

— Vibration Acceleration Sensor : 3-axis, 10G

- Measurement Devices, include Data Recorder

- Speed Sensor and Speed Distance Meter

KX 3my mgas 4o
- wang -

eRuDanvE

L

Fig. 2 Vibration Acceleration Sensor of Bogie Fig. 3 Measurement Equipment

Vehicle Axis System & Position of the Sensor

The vibration acceleration sensor of bogie shall be installed according to the coordinate

system of Fig. 4.

Z, Vertical o Vibration Acceleration
A X, Longitudinal Sensor \

Y, Lateral @ @
X Wheel-set -~

Fig. 4 Vehicle Axis System and the Position of Vibration Acceleration Sensor
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Statistical Processing Methods

Macros shall not be used for figures and tables.

- As for data analysis, only normal test data shall be processed.

- Acceleration data shall be filtered according to Table 1.

— Test shall be divided into straight and curved sections using the track information.

- The test data shall be processed in accordance with Table 1, and representative values
are calculated for each item. These statistical values serve to determine the estimated
maximum value(xmax) using the equation.

xmax=x+k ¢ s (1)

where, xmax : Average for representative values of each section
x: Standard deviation for representative values of each section
k = 3 for assessment quantities relating to safety.
k = 2.2 for assessment quantities relating to track fatigue and running
behaviour.
- Fach measurement item shall be compared with the acceptance criteria to assess the

conformance.

Table 1 Filtering and representative values

Filtering Statistically Statistical processing by test zone
Item (cut-off | representative |  Tangent
frequencies) value track 250m < R k
- (|)n rlef_fcihand curves ;
lateral e (T iJ'f-i'-.F J
Vi‘grzi?on 10 Hz® F=0.15 (VOO |IF1 I| ) 1 3
of bogie F=99.85 % z; () - on right-hand curves ;
x. (£
- on left-hand curves ;
lateral - (T z;(F )
Vif)lri?on 6 Hz £=0.15 %’ |Ii£|| ) (%) 3
of carbody Fr=99.85 % z; (B z; (5 )
- on right-hand curves ;
vertical _ . o
vibration | 0.4~4 Hz® }{j ’__909'1855 (Z; |z, (F)] | z(8) 3
of carbody et 0

(1) Low-pass filter at -3dB, gradient>24dB/octave, tolerance of +0.5dB up to the
cut-off frequency, £1dB  beyond that value

(2) Band-pass filter at -3dB, gradient>24dB/octave, tolerance of +0.5dB within
the band, £1dB  outside the band
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Test Criteria

Table 2 Limit value of simplified method using accelerations

No. Analysis Item Criteria

M
1 Lateral accelerations of 2—— =10.6 "%

~ )
bogie frame where, (AM)is he mass of the bogie expressed in

tonnes (7ton).

- straight track and in large radius curves
(600 < R < 1000) : 3 ¥

) Lateral accelerations of | - small radius curves

carbody (400 < R < 600) : 2.8

- very small radius curves

(250 < R < 400) : 2.6 ™%

Vertical accelerations my
3 of carbody 30
Instability B M,
4 (only in the straight 5 -
sections) ——— =53 "%

Test Results

As described from Fig. 5 and Fig. 6, the test results present vibration values within the

tolerance limit.

Gwangmyeong -> Daejeon

Valocitymmh)

Bogis( ' m/s)

Body('r,m &3

Body(Z mis)
=) ma
:

e
:

; Distance(km)

Fig. 5 Test results of Gyeongbu line
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Seodaejeon -> Buksongjeong

el ocity(km Jh)

Bogie(r,m &%)

Body (', m/&)

Body(Z,m &)

1 1
0 20 40 &0 20 100 120 140 160 180
Distance(km)

Fig. 6 Test results of Honam line
Summary
Vehicle acceleration has been measured with KTX-Sancheon No.3 train. The whole track
was divided into straight, large curved (600 < R < 1000), small curved (400 < R < 600)
and very small curved sections (250 < R < 400). As the result of evaluating the running
safety of a vehicle, the dynamic behavior characteristics for each section turned out to be

all within acceptable standard level.

4. Q5Aw 22

- ASPEN 2013 3=
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