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TSI LOC&PAS

Regulation No. 02/2019 adopts the Regulation European Union (EU) No. 1302/2014 of 18 November
2014 concerning the technical specification for interoperability relating to the “rolling stock —
locomotives and passenger rolling stock™ subsystem of the rail system in the European Union, as well
as all amendments of this Regulation.

Having regard to technical and detailed character of the technical specification for interoperability
“rolling stock — locomotives and passenger rolling stock “- TSI LOC& PAS, as well as referring to
the practices of neighboring countries which are also in the approximation phase of domestic
legislation with the EU, adaptation of the above TSI by RRA- is done in its entirety. The adoption of
the TSIs in its entirety, has been and continues to be also recommendation by the European Railway
Agency and the European Association of Notified Bodies.

Reference within TST LOC& PAS to EU member states means the Republic of Kosovo, whereas the
European railway network implies the Kosovo railway network.

The TSI LOC & PAS regulation will apply to rolling stock intended for use in international traffic.

Reference on standards means standards which are in force.

In case of discrepancy between the Albanian and English versions of this TSI, the latter prevails.

This Regulation for TSI LOC&PAS shall enter into force on 01/10/2020.

Arsim Berisha,
—

Dt:g@["f/ i )‘“//) {/

Chairman of the Board

Railway Regulatory Authority




COMBMISSION REGULATION (EU) Neo 1302/2014
of 18 November 2014

concerning a technical specification for interoperability relating o the rolling stock —
locomotives and passenger rolling stoek’ subsystem of the rail system in the European Union

{Text with EEA relevance}

THE EUROPEAN COMMISSION,

Having regard to the Treaty on the Functioning of the Esropean Union,

Having regard to Directive 2008/57/EC of the European Pariiament and of the Couneil of 17 June 2008 on the intero-
perability of the rait system within the Communiiy (1), and in particular Article 6(1) second subparagraph thereof,

Whereas:

(1)

3)

(6]

(7}

(&)

Article 12 of Regulation (EC) No 881/ 2004 of the European Parliament and of the Council (*) establishing a
European Railway Agency {Agency Regulation) requires the European Railway Agency (hereinafter ‘the Agency’) to
ensure that the technical specifications for interoperability (hersinafter the “TSIs) are adapted to technical
progress, market trends and social requirements and to propese tothe Commission the amendments to the TSIs
which it considers necessary.

By Decision C{2010) 2576 of 29 April 2010, the Comimission gave the Agency a mandate to develop and review
the TSI's with a view to extending their scope to the whole rail sysiem in the Union. Under the terms of that
mandate, the Agency was requested to exiend the scope of the TSI relating to the subsystem ‘rolling stock —
locomotives and passenger rolling stock’, to the whole rail system in the Union.

On 12 December 2012, the Agency issued a recommendation on the revised TSY relating to the subsystem
‘rolling stock — locomotives and passenger roiling stock’,

In order Lo follow technological evolution and encourage modernisation, innovative solutions should be
promoted and their implementation should, under certain conditions, be allowed. Where an innovative solution
is proposed, the manufacturer or his authorised representative should state how they deviate from or how they
complement to the relevant section of the TSI, and the innovalive solution should be assessed by the Commis-
sion. If this assessment is positive, the Agency should define the appropriate functional and interface specifica-
tions of the innovative solution and develop the relevant assessment methods.

The TSI on roliing stock established by this Regulation does not deal with all essential requirements. In accord-
ance with Article 5(6) of Directive 2008/57/EC, technical aspects which are not covered by it should be identified
as ‘open points’ governed by national rules applicable in each Member State.

Tn accordance with Article 17(3) of Directive 2008/57/EC, Member Siates are to notify the Commission and
other Member Stales the technical rules, the conformity assessment and verification procedures tobe used for the
specific cases, and the bodies responsible for carrving out these procedures. The same obligation should be
provided as regards to open points.

Rolling stock currently operates under existing national, bilateral, multinational or international agreements. It is
important that lhese agreements do not hinder current and future progress towards interoperability. The Member
States should therefore notify such agreements to the Commission.

In accordance with Article 11(5) of THrective 2008/57/EC, the TSI on rolling stock should allow, for a limited
period oftime, forinteroperability constituents to beincorporated into subsystems without certification if certain
conditions are met.
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(10JL191,18.7.2008, p. 1.
{*) Regulation (EC} No 881/2004 of the European Parliament and of the Council of 29 April 2004 establishing a European Railway Agency
(OJ 1. 164, 30.4.2004, D. 1).
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{9y Comumission Decisions zoo8/232/8C (1) and 2011/201/EU (*) should therefore be repealed.

(10} In order to prevent unnecessary additional eosts and administrative burden, Decisions 2008/232/FC and
2011/291/BE1 should continue to apply after thelr repeal to the subsystems and projects referred to in
Artiele g(1)(a) of Directive 2008/57/EL.

{11)  Themeasures provided for in this Regulation arein accordance with the opinion of the Committee established in
accordance with Article 29(1) of Directive 2008/57/EC,

HAS ADOPTED THIS REGULATION:

Article 1

The technical specification for interoperability (T81) relating to the ‘roliing stock — locomotives and passengers rolling
stock subsystem of the rail system in the entire European Union, as set out in the Annex, is hereby adopted.

Article 2

1. The TSI shall apply to the rolling stock’ subsystem as described in point 2.7 of Annex 11 to Directive 2008/57/EC
which is, or is intended to be, operated on the rail network defined in point 1.2 of the Annex and which falls under one
of the fellowing types:

(a) self-propelling thermal or electric trains;

(b) thermal or electric traction units;

(¢c) passenger carriages;

{d) mobhile railway infrastructure construction and maintenance equipment.

2. The TSI shall apply to the rolling stock referred to in paragraph 1 which isintended to be operated on one or
more of the following nominal track gauges: 1 425 mm, 1 520 mm, 1524 m, 1 600 min and 1 668 mm, as stated
in Section 2.3.2 of the Annex.

Article 2

1. Withoutprejudiceto Articles 8and 9,and point 7.1.1 of the Anuex, the TSI shallapply toall newrolling stockof
the rail system in the Union, defined in Article 2(1), which is placed in service from 1 January 2015.

2. The TSI shall not apply to existing rolling stock of the rail system in the European Unicn which is already placed
in service on all or part of the network of any Member State on 1 January 2015, except when it is subject to renewal or
upgrading in accordance with Article 20 of Directive 2008/57/EC and Section 7.1.2 of the Annex.

3. Thetechiical and geographical scope of this Regulation is set out in Sections 1.1 and 1.2 of the Annex.

4. The fitment of the on-board energy measurement system defined in clause 4.2.8.2.8 of the Annex is mandatory
for new, upgraded and renewed vehicles intended to be operated on networks equipped with the an-ground energy data
collecting system (DCS) defined in point 4.2.17 of Commission Regulation (BU) No 1301/2014 (%),

Article 4

. Withregard to the aspects classified as ‘open points’ setoutin AppendixTofthe Annexto this Regulation, the
conditions to be complied with for verifying the interoperability pursuant to Article 17{z) of Directive 2008/57/EC shall
be those national rules applicable in the Member State which authorises the placing in service of the subsystem covered

by this Regulation.

f) Commission Decision 2008 /232/EC of 21 Febroary 2008 concerning  technical specification for interoperability refating to the rolling
stock sub-system efthe trans-European high speed rail system (OJ £ 84, 26.3.2008, 1. 132].

{2} Commission Decision 2011/291/EU of 26 April 2011 concerning a technical specification for interoperability relating to the rolling
stock subsystem — Locomotives and passenger rolling stock” of the trans-European conventional rai) svstem {OJ L13g, 26.5.2011,
1),

(@ %Inrglmission Regulation (EU) No 1301/2014 0f 18 November 2014 an the technical specifications for interoperability relating to the
‘energy’ subsystem of the rafl system in the Union (See page 179 of this Official Journal).
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2. within six months of the entry into foree of this Regulation, each Member Stale shall send to the other Member
States and the Commission the following information, unless such infermation has already been senl to them under
Commission Decisions 2008/2232/FC or 2011/261/EU:

{a) thenationalrulesreferredioinparagraphi;

(b) the conformity assessment and verification procedures to be carried out to apply the national rules referred toin
paragraph 1;

{0} thebodies designated inaccordance with Article 17(3), of Directive 2008/ 57/EC tocarry out the conformity assess-
ment and verification procedures with respect to the open points.

Article 5

1. With regard to specific cases lsted in Section 7.3 of Lhe Annex to this Regulation, the conditions to be met for the
verification of interoperability pursuant to Article 17(2) of Directive 2008/57/ECshall bethe national rules applicablein
the Member State which anthorise the placing in service of the subsystem covered by this Regulation.

3. Within six months of the entry into fores of this Regulation, each Member State shall notify the other Member
States and to the Commission with:

(a) the national rules referred to in paragraph 1;

(b} the conformity assessment and verification procedures to be carried out to apply the national rules referred to in
paragraph 1;

{¢) thebodies designated in aceordance with Article 17(3), of Directive 2008/ 57/ECto carry out the conformity assess-
ment and verification procedures in the specific cases set out in Section 7.3 of the Annex.

Article 6

1. Without prejudice to the agreements which have alveady been notified under Decision 2008/232/EC, and shall not
be notified again, Member States shall notify the Commisslon, within six months of the entry into foree of this Regu-
iation, any existing pational, bilateral, multitateral or international agreements under which therolling stock withinthe
scope of this Regulation is operated.

2. Member States shall forthwith notify the Commission with any fulure agreements or modifications of existing
agreements.

Article 7

In accordance with Article o(3) of Directive 2008/57/EC, each Member State shall cammunicate to the Commission
within one vear of the entry intc force of this Regulation the list of projects being implemented within its territory and
are at an advanced stage of developruent.

Article 8

L AN‘EC certificate of verification for 2 subsystemn that contains interoperability constituenis which do not have an
“RC* declaration of conformity or suitability for use may be issued during a transitional period ending on 31 May 2017
provided the provisious laid down in Section 6.3 of the Annex are met.

2, The production or upgrade/renewal of the subsystem using non-certified interoperability constituents shall be
completed within the iransitional period set out in paragraph 1, including the placing in service.

3. During the transitional period set cut in paragraph 1:

() thereasonsfor non-certification of any interoperability constituentsshallbe properlyidentitied by the notified body
before granting the ‘BEC certificate pursuant to Article 18 of Directive 20608/57/EC;
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(1) the national safety authorities, pursuant to Article 16{2}(c} of Directive 2604/49/BC of the European Parliament and of
the Couneil (1), shall report on the use of nen-certified interoperability constituents in the context of authorisation
procedures in their anuual report referred 1o in Article 18 of Directive2004/46/EC.

4. Afterane vear from the entry into foree of this Regulation, newly produced interoperability constituents shall be
covered by the ‘“BC° declaration of conformity or suitability for ase,

Article g

The declaration of verification of a subsystem referred toin Articles 16 to18 of Directive 2008/57/EC and/or the declar-
ation of conformity totvpe of a new vehicle referred ta in Article 26 of Directive 2008/57/EC established in accordance
with Decision 2008/232/EC or Decision 2011/291/EU shall be considered valid untilthe Member States decidethat the
type of design certificate needs to be renewed as stated in those Decisions.

Article 10

1. In order to keep pace with technological progress, innovative solutions may be required, which do not comply
with the specifications set out in the Annex and/or for which the assessinent inethods set out in the Annex cannot be
applied. In that case, new specificalions and/or new assessment methods associated with those innovative selutions shall

he developed.
2. Innovative solutions may be related to the rolling stock subsystem, its parts and its interoperability constituents.

9. If an innovative solution is proposed, the manufacturer or his authorised representative established within the
Union shall declare howit deviates from or complements tothe relevant provisions of this TSIand submit the deviations
to the Commission for analysis. The Commission may request the opinion of the European Railway Agency (the
Ageney) on the proposed innovative solution.

4. The Commission delivers an opinion an the innovative Solution proposed. If this opinion is positive, the appro-
priate functional and interface specifications and the assessment method, which need to be included in the TSI in order
toallowthe use of this innovative solution, shall be developed and subsequently integrated in the TSI during the revision
process purstant to Article 6 of Directive 2008/57/EC. If the opinion is negative, the innovative solution proposed
cannot be apphed.

5. Pendingthe review ofthe TSI, the pasitive opinion delivered by the Commission shall be considered as acceptable
means of compliance with theessential reguirements of Pirective 2008/57/ECand maytherefore be used for the assess-
ment of the subsystem.

Article 12
1. Decisions 2008/232/FC and 2011/201/EU are repealed with effect from 1 January 2015.

They shall however continue to apply to:
{2} subsvstems authorised in accordance with these Decisions;
{b) ecases referred to in Article ¢ of this Regulation;

(¢) projects for new, renewad or upgraded subsystems which, at the date of publication of this Regulation, are at an
advanced slage of development, ave of an existing design or are the subject of a contract which Is being carried out,
as referred to in point 7.1.1.2 of the Annex to this Regulation.

2. Decision 2008/232/EC continues to apply for noise and crosswind requirements under the conditions set out in

P2

point 7.1.1.6 and 7.1.1.7 of the Annex to this Regulation.

{") Direclive 2004/46/EC of the European Parliament and of the Council of 29 April 2004 on safetyon the Community's ratlways and
amending Council Directive 95/18/EC on the licensing of raflway undertakings and Directive 2001/14/EC on the allocation of railway
infrastructure capacity and the levving of charges for the use of railway infrastructure an d safety certification (OJ L 164, 30.4.2004,

.44}
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Article iz

This Regulation shall enter into force on the twentieth day fellowing that of its publication in the Qfficial Journal af the
European Union.

Tt shall apply from 1 January 2015, Howsver, an autharisation for placing in service may be granted in accordance with
the TSI as set out in the Annex to this Regulation, before 1 Janunary 2015,

This Regulation shall be binding inits entirety anddirectly applicable in all Member States.

Done at Brussels, 18 November 2614,

For the Commission
The President
Jean-Claude JUNCKER
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INTRODUCTION

Technical Seope

This technizal specification for interoperability (TS1}is a specification by which a partienlar subsystem is
addressed in order to meet the assential requirements and ensure the mteroperability of the Union's rail
syslem as described in Article 1 of Directive 2008/57/EC,

The particular subsvstem is the rolling stock of the Union's rail system referred to in Annex II Section 2.7
of Directive 2008/57/EC.

This TSI is applicable o rolling stock:

— which is (or is Intended to be) operated on the rail network defined in the Section 1.2 ‘Geographical
scope’ of this TSI,

and

— which is of one of the following types (as defined in Annex T Sections 1.2 and 2.2 of Directive
2008/57/ECH

— Self-propelling thermal or eleciric trains,

- Thermal or electric fraction units,

— Passenger carriages,

— Mobile railway lafrastructure construction and maintenance equipment.

Rofling stock of the types mentioned in Article 1(3) of Directive 2008 /57/BC are excluded from the scope
of this TSI
— Meitros, tram, and other {ight rail vehicles,

&

— Vehicles for the operation of loeal, urban or subtirban passenger seivices on networks that are fune-
tiomally separate from Lhe rest of the railway system,

— Vehicles exclusively used on privately ownad railway infrastructure that exists solely for use by the
owner for its own freight operations,

— Vehicles reserved for a strictly local, historical or touristic use.

The detailed definition of the rolling stock in the scope of this TSI is given in Chapter 2.

Geographical Scope

The geographical scope of this TSI is the network of the whoie rail system, comiposed of:

— The trans-Eurcpean conventional rail system network (TEN) as described in Annex I Section 1.1
‘Network’ of Directive 2008/57/EC

— The trans-European high-speed rail system network (TEN) as described in Annex I Seetion 2.1
Network’ of Directive 2008/57/EC

— Other parts of the network of the whole rail system, following the extension of the scope as described
in Anmex T Sectlon 4 of Directive 2008/57/EC,

and excludes the cases referred o in Article 1{3) of Directive 2008/57/EC.

Content of this TSI

In accordance with Article 5(3) of Directive 2008/57/BC this TSI:
{a} indicates its Intended scope (Chapter 2);

(b) lays down essential requirements for the subsystem rolling slock ‘Locomotives and passenger rolling
stock’ and iLs interfaces vis-g-vis other subsystems {Chapter 3);

(¢) establishes the functional and technical specifications to be met by the subsystem and its interfaces
vis-4-vis other subsystems (Chapter 4);
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{d) determines the interoperability constituents and interfaces which must be covered by European speeifi-
cations, including Buropean standards, which are necessary to achieve interoperability within the Euro-
pean Union's rafl system (Chapter 5);

{e) states, in each case under consideration, which procedures are to be used in order to assess the con-
[ormity or the suitability for use of theinteroperability constituents, onthe one hand, or the BC verifi-
cation of the subsystems, on the gther hand (Chapter 6);

{(f} indicates the strategy for implementing this TSI (Chapter 7);

{9} indicates for the staff cancerned, the professional qualifications and health and safety conditions at
work required for the operation and maintenance of the subsystem, as well as for the implementation

of this TSI (Chapter 4).

Tnt accordance with Article 5(5) of Directive 2008/57/EC, provision may be made for specific cases for
each TSI; such specific cases are indicated in Chapter 7.

ROLLING STOCK SUBSYSTEM AND FUNCTIONS

The relling stock subsysiem as part of the Union's rail system

The Union's rail system has been broken down into the following subsystems as defined in Annex 11
{(Section 1) of Directive 2008/57/EC.

(a) Structural areas:

— Infrastructure,

— Bnergy,

— irackside control-command and signalling, ;

— on-board control-command and signalling,’

— rolling stock;
{h) Functional areas:

— Ovperation and traffic management,

— Maintenance,

— telematics applications for passenger and freight services.
Wiih the exception of maintenance, each sub-system is dealt with in specific TSI(s).
The rolling stoclk subsystem dealt with in this TSI (as defined in Section i.l) has interfaces with all other
subsvstems of the Union rail system mentioned above; these Interfaces are considered within the frame of
an integrated system, compliant with all the relevant TSIs.

Additionally, there are two TSIs describing specific aspects of the railway svstem and concerning several
subsystems, the rolling stock subsystern being one of them:

(2) safety in railway tunnels (TST 3RT);

{b) accessibility for people with reduced mobility (TSI PRM);

and two TSIs concerning particular aspecls of the rolling stock subsystem:

{t) noise (TSI Noise);

{d) freight wagons.

The requirements concerning the rolling stock subsystemn expressed in these four TSIs are not repeated in

the present TSI, These four TSIs apply also for the rolling stock subsystem aceording to their respective
scopes and implementation rules,



I8!
1
s

TSHLOCERPAS

Definitions related to railing stoek

For the purpose of this TSI, the following definitions apply:

Train formation:
(@) A ‘unit’is the generic term used to pame the rolling steck which is subject to the application of
this TSI, and therefore subject to ‘B verification.

(b) AUnitmay be composed of sevaral “ehicles', asdefined in Dirvective 2008/57/EC, Article 2(¢); consid-
ering the scope of this TST, the use of the term “ehicle in this TSI is limited to the rolling stock
subsystem as defined in Chapter 1.

(¢} Atrain’isan onerational formation consisting of one or more units,

(d) A'passengerirain’isanoperational formation accessible to passengers (atrain composed of passenger
vehicles but not accessible to passengers is not considered as a passenger irain).

{e) A'fixed formation’ isa train formation that can only be reconfigured within a waorkshop environment.

{f} A'predefined formation(s) isa train formation(s) of several units coupled together, which isdefined at
design stage and can be reconfigured during operaiion,

(g) Multiple operation™ isan operational formation consisting of more than one unit:

— Trainsets designed so that several of them (of the type under assessient) are capable of being
coupled together to operate as a sin gle train controlled from 1 driver's cab,

— Locomotives designed sa that several of them (of the type tnder ussessment) are capable of being
included in a single train controlled from 1 driver's cab,

{h) “Generaloperation”: Aunit is designed for general operation when the unit is intended to he coupled
with other unit(s) in a train formation which is not defined ai design stage.

Rolling stock:

Definitions below are classified in four groups as defined in the Section 1.2 of Annex I to Directive
2008/57/EC.

(&) Self-prepelling thermal and/or electric trains:

(2] A'trainset’isa fixed formation thatean operateasa train; itisby definition not intended tobe
reconfigured, except within a workshop environment, It is composed of only motored or of
motored and non-motored vehicles,

(b} An‘electricand/or diesel multiple unit’ is a trainset in which 21} vehicles are capable of carrving a
payload (passengers or luggage/mail or freight).
(¢} A'ailear'is avehicle that can operate autenemously and s capable of carryin ¢ 4 payload (passen-
gers or leggage/mali or [reight).
(B) Thermal and/or electric traction units:

A'locomotive’ is a traction vehicle {or combination of several vehicles) that is nol intended to carry a
pavload and has the ability to be uncoupled in normal operation from a train and to operate
independently.

A'shunter’ is a traction unit designed for use only on shunting vards, stations and depots.
Tractioninatraincanalso be provided bya powered vehicle with or without driving cab, which is

not intended to be uncoupled during normal operation. Such avehicleis cafled 4 ‘power unit (or
‘powercar’) in general or a “power head’ when located at one end of the trainset and fitted with a

driving cab.
(C) Passenger carriages and other related cars:

A ‘coach’is a vehiele without traction in a fixed or variable formation capable of carrying passengers
(by extension, requirements specified to apply to coaches in this TSI are deemed to apply also to
restaurant cars, sleeping cars, couchettes cars, etc.).
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A van'is a vehicle without traction capable of carrying pavload other than passengers, e.g. luggage or
mail, intended to be ntegrated into a fixed or variable formation which is intended to transport
DABSENZETS.

A ‘driving trailer’ is a vehicle without tracton equipped with a driving cab.
Acoach may be equipped with a driver's eab; such a coach is then named a ‘driving coach’,
Avan may be fitted with a driver's cab and as such is known as & ‘driving van'.

A ‘car carrier’ is a vehicle without traction capable of carrying passenger motor cars without their
passengers and which is intended Lo be integrated in a passenger train.

A “fixed rake of coaches’ is a formation of several coaches ‘semi-permanently’ eoupled together, or
which can be reconfigured only when it is out of service.

() Mobile railway infrasiruciure construction and maintenance equipment

‘On track machines {(OTMs) are vehicles specially designed lor construetion and maintenance of the
track and infrastructure. O0TMs are used in different modes: working mode, transport mode as self-
propelling vehicle, transport mode as 2 hauled vehicle,

‘Infrastructure inspection vehicles” are utilised to monitor the condition of the infrastructure. They arc
operated in the same way as freight or passenger trains, with no distinetion between transport and
working modes.

2.9. Rolling stock in the scope of this TSI

2.3.1. Types of rolling stock

B

‘The scape of this TSI concerning rolling stack, ¢lassified in four groups as defined in the Annex 1
Section 1.2 of Directive 2008/57/BC, is detailed as [ollows:

(4) Self-propelling thermal and/or electr ic trains:

Thistype includes anytrain in fixed or predefined formation, composed of vehicles passenger carrying
and/or vehicles not carrving passengers.

Thermal or electric traction equipment is installed in some vehicles of the train, and the train is fitted
with a driver's cab.

Exclusion from the scope:
— Railcars or Electric and/or Diesel Multiple Units intended to operate on explicitly identified local,
urban or suburban networks functionally separate from the rest of the railway system are not in

the seope of this TSL

— Rolling stock which is designed to operate primarily on urban metro, tramway or other light rail
networks is not in the scope of this TSI

These types of rolling stock may be authorised to operate on particular sections of the Union railway
network that are identified for this purpose (due to the local configuration of the railway network) by
reference to the Register of Infrastruciure.

In that case, and provided that they are not explicitly excluded from the scope of Directive
2008/57/EC, Articles 24 and 25 of Directive 2008/57/EC (referringtonational rules) are applicable.

Thermal and/or electric traction units:

-
=

This type includes traction vehicles that are not capable of carrying a payload, such as thermal or elec-
tric locomotives or power units.

The concerned traction vehicles are intended for freight or/and passenger transport.
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Exclusion from the scope:

Shunters (as defined in Section 2.2) are not in the scope of this TSI; when they are intended Lo
operateon the Union railway network (imovement between shunting yards, stations and depets), Arti-
cles 24 and 25 of Directive 2008/57/EC (relerving 1o national rules) are applicable.

{C) Passenger carriages and other related cars:
- Passenger carriages:

This tvpe includes vehicles without traction carrving passengers (coaches, as defined in Section 2.2},
and operated In a variable formation with vehicles from the category ‘thermal or electric traction
units’ defined above Lo provide the traction funciion.

— Non-passenger carrying vehicles included in a passenger train:

This type include vehicles without traction included in passenger trains {e.g. luggage or postal
vans, car carriers, vehicles far service, ete.); they arein the scope of this TSI, as vehicles related o
transport of passengers.

Exclusion from thescope of this TSI

— Freight wagons are nol in the scope of this TSE; they are covered by the ‘freight wagons TSI even
when they are included in a passenger train (the train composition is In this case an operational
issue).

— Vehicles intended to carrv road motor vehieles (with persons on-hoard these road motor vehicles)
are not in the scope of this TSL; when they are intended to operate on the Union railway network,
Articles 24 and 25 of Directive 2008/ 57/EC {referring to national rules) are applicable.

{D) Mobile railway infrastructure construction and maintenance equipment

(ar)

This type of rolling stock is in the scope of the TST only when:

— Ttis running on iis own rail wheels, and’

- Itis designed and intended to be detected by a track based train detection system for traffic
management, and

— Incaseof OTMs, itisintransport (running)configuration, self-propelled or hauled.
Exclusion from the scope of this TSI

In case of OTMs, working configuration is outside the scope of this TSI

Track gauge

This TSI is applicable to rolling stock which is intended to be operated an networks of track gauge
1435 mm, or on onc of the following nominal track gauges: 1 520 mm, 1 524 mm syslem, 1 600
min system and 1 668 mm sysient.

Maximum speed

Considering the integrated railway system composed of several subsyslems {in particular fixed installations;
see Section 2.1}, the maximum design speed of rolling stock is deemed to be lower or equal to 350 kim/h.

In ease of maximuin design speed higherthan 350 kin/h, thistechnical specification applies, but hagto be
complemented for the speed range above 350 kin/h (or maximum speed related to a particular parameter,
where specified in the relevant point of Section 4.2 up to the maximum design speed, by application of
the procedure for innovative solutions described in Article 10.

ESSENTIAL REQUIREMENTS

Elements of the rolling stock subsystem corresponding to the essentizl requirements

The following table indicates the essential requirements, as set outand numbered in Annex I of Directive
2008/57/EC, taken info account by the specifications set out in Chapter 4 of this TSI
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Rolling stock elements corresponding to essential requirements
Note: only points in Section 4.2 which contaln requirements are listed.
e T e e e o R Environ- | Technical
Ref. Point Elt‘.me]ltOfTll‘e?\()Hl}l&,bt()d&b{lb' Sufery R(Tll.dhﬂ.ltlﬂ\_“ Health mental compiti-
system - Availabitity " o
protection bility
4.2.2.2.2 Inner coupling 1.1.3
2.4.1
£4.2.2.2.3 End coupling 1.1.%
2.4.1
4.2.2.2.4 Rescue coupling 2.4.2 2.5.3
4.2.2.2.5 Staffaccessforcouplingand | 1.1.8 2.5.1 2.5.3
uncoupling
4.2.2.3 Gangways 1.1.5
4.2.2.4 Strength of vehicle structure | 1.1.3
2.4.1
4.2.2.5 Passive safety 2.4.1
4.2.2.6 Lifting and jacking 2.5.3
4.2.9.7 Fixing of devices to carbody | 1.1.3
"""" stracture
4.2.2.8 Sraffand freight access doors | 1.1.5
2.4.1
4.2.2.9 Mechanical characteristics of | 2.4.1
alass
4.2.2.10 Laoad conditions and 1.1.3
weighted mass
4.2.5.1 Gauging 2.4.3
4.2.2.2.1 Axle load parameter 2.4.9
4.2.2,2.2 Wheel load 1.1.3
4.2.3.5.1 Rolling stock characteristics | k1.1 2.4.5
for compalibilitvwithirain 2.3.2
detection systems
4.2.2.3.2 Axle bearing condition 1.1.1 1.2
menitoring
4.2.3.4.1 Safety against derailment 1.1.1 2.4.3
running on twisted track 1.1.2
4.2.3.4.2 Running dynamic behaviour | 1.1.1 2.4.3
1.1.2
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. - el R T Environ- Technical
Ref. Point Ei\,me,m<thh(_._mﬂmgSl(}d«SLE)m Safety R?}{‘ﬁi]lllé) i Health mental corpati-
system Availability . e
; g prolection bility
£.2.3.4.2.1 | Lhmit values for running 1.1.1 2.4.2
safety 1.1.2
4.2.3.4.2.2 | Trackloading limit values 2.4.3
4.2.2.4.3 Equivalenl conicity 1.3.3 2.4.2
1.1.2
4.2.3.4.3.1 | Design values for new wheel | 1.1.1 2.4.3
profiles 1.1.2
4.2.3.4.3.2 | In-service values of wheelset | 1.1.2 1.2 2.4.9
equivalent conicity
4.2.3.5.1 Structural design of bogic 1.1.1
frame 1.1.2
4.2.8.5.2.1 | Mechanical and geometrical | 1.2.1 2.4.3
characteristics of wheelsets 1.1.2
4.2.3.5.2.2 | Mechanicsl and geometrical | 1.1.1
characteristics of wheels 1.1.2
4.2.3.5.2.3 | Variable gauge wheelsets | 1.1.v
1.1
4.2.3.6 Mininunn curve radius 1 2.4.5
3
4.2.3.7 Life guards 1.1.1
4.2.4.2.1 Braking — Functional 1.1.1 2.4.2 1.5
requirements 2.4.1
4.2.4.2.2 Braking — Safety require- 1.3.1 1.2
ments 2.4.2
4.2.4.3 Tvpe of brake system 2.4.3
4.2.4.4.1 Emergency braking 2.4.1 2.4.3
command
4.2.4.4.2 Service braking command 2.,4.3
4.2.4.4.3 Direct braking command 2.4.3
4.2.4.4.4 Dynamic braking command | 1.1.3
4.2.4.4.5 Parking braking command 2.4.3
4.2.4.5.1 Braking performance — 1.1.1 2.4.2 15
General requirements 2.4.1
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he rolli . R Environ- | Technical
Ref. Poini Elementof ih‘cvl olling stock sub Safety :i{elydbxl_1t‘3 7 Health memtal compati-
system Availability B e
- protection bility
A.2.4.5.2 Emergency braking 1.1.2 2.4.3
2.4.1
4.2.4.5.3 Service braking 2.4.3
4.2.4.5.4 Caleulations related to 2.4.1 2.4.9
thermal capacity
4.2.4.5.5 Parking brake 2.4.1 2.4.3
4.2.4.6.1 Limitofwheelrailadhesion | 2.4.3 1.2
profile 2.4.2
4.2.4.6.2 Wheel slide protection 2.4.1 1.2
system 2.4.2
4.2.4.7 Dyvnamic brake — Braking 2.4.1 L2
systems linked to traction 2.4.2
sysiem
4.2.4.8.1. Braking system independent | 2.4.1 1.2
of adhesion conditions — 2.4.2
(zeneral
4.2.4.8.2. | Magnetic track brake 2.4.3
4.2.4.8.3 Eddy current track brake 2.4.3
4.2.4.G Brake state and fault indica- | 2.1.1 1.2
tion 2.4.2
4.2.4.1C Brake requirements for 2.4.2
TESCUE PUTpOsSes
4.2.5.1 Sanitary systems 1.4.1
4.2.5.2 Public address system: 2.4.1
audible communication
system
4.2.5.3 Passenger alarm 2.4.3
4.2.5.4 Communication devices for 2.4.1
passCnEers
4.2.5.5 Exterior doors: access toand | 2.4.1
egress from Rolling stock
4.2.5.6 Exterior doors: system 1.1.3
construction 2.4.1
4.2.5.7 mter-unit doors 1.1.5
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< oFthe rellime choek sl C i Environ- Technical
Ref. Point Eiememnfth‘&:} oilingstocksub Satety 3?11"{1)11‘1? . Health mental compati-
gystem Availability e e
protection hility
4.2.5.8 Internal air quality 1.9.2
4.2.5.9 hody side windows 1.5
4.2.6.1 Environmental condifions 2.4.2
4.2.6.2.1 Slipstream effects on passen- | 1.1.1 1.3.1
gers oh platform and on
workers at track side
4.2.6.2.2 Head pressure pulse 2.4.3
4.2.6.2.3 Maximum pressure variations 2.4.3
in funnels
4.2.6.2.4 Cross wind 1.1.1
4.2.6.2.5 Aerodynamic effect on 131 2.4.53
baliasted track
4.2.7.1.1 Head lights 2.4.3
4.2.7.1.2 Marker lights 1,11 2.4.3
4£.27.1.5 | Tail lights 1.1.9 2.4.9
4.2.7.1.4 Lamp controls 2.4.3
4.2.7.2.1 Horn — General 1.1.% 2.4.3
2.6.3
4.2.7.2.2 Warning horn sound pres- 1.1.1 1.3.1
sure levels
4.2.7.2.3 Protection 2.4.53
4.2.7.2.4 Horn control 1.1.1 2.4.3
4.2.81 Traction performance 2.4.3
2.0.2
4.2.8.2 Power supply 1.5
4.2.8.2.1 2.4.9
0428249 2,23
4.2.8.2.10 | Elecirical protection of the 2.4.1
frain
4.2.8.3 Diesel and other thermal 2.4.1 1.4.1
traction system
4.2.8.4 Protection against electrical 2.4.1

hazards




TSTLOCEPAS

; b s el el R Environ- Technical
Ref. Point Elementof 1h‘e”1‘0i.h;}.gswc.1<m,b Safety Rt_"h.dbﬂ.lb' ) Health mental compati-
svstem Availability S o
: : proteetion hility
4.8.9.0.1 Diriver's cab — General — — — - —
4.2.9.1.2 Access and egress 1.1.5 2.4.3
4.2.9.1.3 Faternal visibility 1.1.1 2.4.3
4.2.9.1.4 Interior layoui 1.1.5
4.2.9.1.5 Driver's seat 1.3.1
4.2.9.1.6 Driver's desk- Brgonomics | 1.1.5 1.3.1
4.2.9.1,7 Climate control and air 1.3.1
quality
4.2.9.1.8 Internal lighting 2.6.9
4.2.9.2.1 Windsereen — Mechanteal 2.4.1
characteristics
4.2.6.2.2 Windscreen — Gptical char- 2.4.3
acteristics
4.2.9.2.3 Windscreen — Equipment ! 2.4.3
4.2.9.3.1 Driver's activity control fune- | 1.1.1 2.6.4
fion
4.2.0.3.2 Speed indication 1.1.5
4.2.9.3.2 Diriver display unit and 1.1.5
screens
4.2.6.3.4 Controls and indicators 1.1.5
4.2.0.3.5 Labeliing 2.6.3
4.2.0.3.6 Radio remote control fune- i.1.1
tion by staff for shunting
operation
4.2.0.4 On-board tools and portable | 2,41 2.4.4
equipment 2.6.3
4.2.9.5 Storage facility for staff — - - — —
personal effects
4.2.9.6 Recording device 2.4.4
4.2.10.2 Firesafety — Measuresto 1.1.4 1.3.2 1.4.2

prevent fire
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Ref Doigt | Elementoftherollingstocksub- gafere | Reliabifit- tealth Irmlthl chmi(t“‘.‘_l
" sysiem ety Availahilite “e tnenta tompat
protection bikty
4.2.10.2 Measures Lo detect/control 1.1.4
fire
4.2.10.4 Requirements related 1o 2.4.3
cimergency situations
4.2.10.5 Requirements related to 2.4.1
avacuation
4.2.11.2 Train exterior cleaning 1.5
4.2.11.5 Connection to foilel 1.5
discharge system
4.2.11.4 Water refilling equipment 1.3.1
4.2.11.5 Interface for water refilling 1.5
4.2.11.6 Special requirements for 1.5
stabling of trains
4.2.11.7 Refuelling equipment 1.5
4.2.11.8 Train interior cleaning — 2.5.3
power supply '
4.2.12.2 General documentation 1.5
4.2.12.3 Documentation related to 1.1.1 2.5.1
maintenance 2.5.2
2.6.1
2.6.2
4.2.12.4 Cperating decumentation | L1l Z.4.2
2.6.1
2.6.2
4.2.12.5 Lifting diagram and inslrue- ' 2.5.3
tions
A4.2.12.6 Reseue related descriptions 2.4.2 2.5.3
3.2, Essential requirements not covered by this T8I
Some of the essential requirements classified as ‘general requirements’ or 'specific to other subsystems’in
Annex 11 to Directive 2008/57/EC have an impact on the rolling stock subsystem; those that are not
covered, or are covered with limitations within the scope of this TSI, are identified below
3.2.1 General requirements, requirements related to maintenance and operation
The numbering of the paragraphs and the essential requirements hereunder are those set out in Annex I
to Directive 2008/57/EC.
The essential requirements that are nol covered within the scope of this TSI ave the following:
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i.4. EBuvirenmental prolection

i3 ‘The emvironmental impact of establishinent and operation of the rail system must be assessed and taken
fnto aceount at the design stage of the system in accordance with the Community provisiens in force.”

This essential requirement is covered by the relevant European provisions in force.

1.4.3.  “The rolling stack and energy-supply systems must be designed and manufactured in sueh a way as to be
eleciromagnetically compatible with the installations, equipment and public or private netiworks with which
they might interfere.

This esseniial requirement is covered by the relevant European provisions in force,
1.4.4. Operation of the rail system must respect existing regulations on noise pollution.’

This essential requirement is covered by the relevant European provisions in force (in particular
Noise TSI, and HS RST TSI 2008 until all rolling stock are covered by the Noise TSI).

1.4.5.  ‘Operationofthe rail systemmusinot give rise toan inadmissible level gf groundvibrationsfor the activities
and areas close to the tnfrastructure and in o normal state of maintenance.”

This essential requirement is in the scope of Lhe Infrastructure,

2.5 Maintenance

These essential requirements are relevant within the scope of this TSI according to Section 3.10f
Lhis TSI only for the technical maintenance documentation related tothe rolling stock subsystem;
they are not covered within the scope of this TSI regarding maintenance installations,

2.6 Oneration .

These essential requirements are relevant within the scope of this TSI according to Section 3.1 of
this TSI forthe operating decumentation related to the rolling stock subsystem (essential require-
ments 2.6.1 and 2.6.2), and for technical compatibifity of the rolling stock with operating rules
{essential requirements 2.6.3).

Requirements specific to other subsystems

Requirements on the relevant other sub-systems ave necessary to fulfll these essential requirements for the
whole railway systen.

The reguirements on the rolling stock subsystem which contribute to the fulfilment of these essential
requirements are mentioned inthe Section 3.1 0f this TS]; corresponding essen tial requirements arethose
set out in Sections 2.2.2 and 2.3.2 of Annex 1T to Directive 2008/57/EC.

Otheressential requirements arenoteovered withinthe scope of this TSI

CHARACTERISATION OF THE ROLLING STOCK SUBSYSTEM

Introduction
General

(1) The Union's rail svstem, to which Directive z008/57/EC applies and of which the rolling stock
subsystem isa part, is an integrated system whose consistency needsto be verified. This consistency
must be checked in particular with regard to the specifications of the rolling stock subsystem, Iis
interfaces with the other subsystems of the Union's rail system in which it is integrated, as well as
the operating and maintenance rules.

(2) The basic parameters of the rolling stock sub-system are defined in the present Chapter 4 of
this TSL
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Except where this is strictly necessary for the interoperability of the Unlon's rail system, the fune-
tional and technieal specifivations of the subsystem and ils interfaces described in Sections 4.2
and 4.2, do not impose the use of specific technologies or technical sclutions.

Someof the rolling stock characteristics that are mandated to be recorded in the ‘European register
of anthorised types of vehicles’ (according to the relevant Commission Decision) are deseribed in
Sections4.2and 6.2 of this TST. Additionally, these characteristics are required to be provided fn the
rolling stock technical documentation described in point 4.2.12 of this TSI,

Description of the Rolling stock subject to the application of this TSI

(1)

(4)

Main

(1)

(2)

{3

Rolling stock subject to the application of this TSI (designated as a unit in the context of this TSD)
shall be described in the certificate of ‘TC verification, using one of the following characteristics:

- Tralnset in fixed formation and, when required, predefined formation(s) of several trainsets of the
type under assessment for muitiple operation.

— Single vehicle or fixed rakes of vehicles intended for predefined formation(s).
- Singlevehicleor fixed rakes of vehicles intended for general operation andwhen required, prede-
{ined formation(s) of several vehicles (locomotives) of the tyne under assessment for multiple

operafion.

Note: Multiple operation of the unit under assessment with other types of rolling stock isnot inthe
scope of this T3L

Deefinitions related to train formation and units are given in Section 2.2 of this TSI

When a unit intended for use in fixed or predefined formation{s) is assessed, the formation(s) for
which such assessment is valid shall be defined by the party asking for assessment, and stated inthe
certificate of "BC verification. The definition of each formation shall include the lype designation of
each vehicle (or of vehicle bodies and wheelsets in ease of articulated fixed formation), and their
arrangement in the formation. Additional details are given in clauses 6.2.8 and 4.

Some characteristics or some assessments of a unit intended to be used in general operalion, will

require defined limiis regarding the Lrain formations. These limits are laid down in Section 4.2 and
in clause 6.2.7.

categorisation of the rolling stock Jor application of TSI requiremenis

A rolling stock technical categorisation system is used in the following clauses of this TSI to define
relevant requirements applicable to a unit.

Thetechnical category(ies) relevant for the unit subject tothe appiication of this TSI shall be identi-
tied by the party asking forassessment. This categorisation shall be used by the notified body in
charge of the assessment, in order to assess the applicable reguirements from this TSI, and shall be
stated in the certificate of ‘EC’ verification,

The technical categories of rolling stock are the following:

— Unit designed to carry passengers

~ 1nit designed to carry passenger-related load (luggage, cars, eic.}

— Unit designed to carry other payioad (malil, freight, etc.) in self-propelling trains

—- Unit fitted with a driver's cab

— Unit fitted with traction equipment

— Electric unit, defined asa unit supplied with electric energy by electrification system({s) specified
in the Energy TSL

~ Thermal traction unit
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(6)

— Freight locomotive: Unit designed to haul freight wagons

— Passenger locomotive: Unit designed to haul passenger carriages
— OTMa

— Infrastructure inspection vehicles.

A unit is characterised by one or several of the categories above.

Unless stated otherwise in the clauses of Section 4.2, requirements specified in this TSI apply to all
technical categories of rolling stock defined above.

The unit operational configuration shall also be considered when it is assessed; a distinetion shall be
made between:

— A unit that can be operated as a train.

— Aunil that cannot be operated alone, and that has to be coupled with other unit(s) to be oper-
ated as a train {(see also clauses 4.1.2, 6.2.7 and 6.2.8).

The maximum design speed of the unit subject to the application of this TSI shall be declared by the
paity asking forassessment; it shall be a multiple of 5 km/h (see also clause 4.2.8.1.2) when its
value is higher than 60 km/h; it shall he used by the notified body in charge of the assessment, in
order toassess the applicable requirements from this T81, and shall be stated in the certificate of EC’
verification.

Categorisation of the rolling stock for fire safety

(1)

(=)

(3

{4)

In respect of fire safety requirements, four categories of rolling stock are defined and specified in
the TSI SRT.

— Category A passenger rolling stock (including passenger locomotive),
— Category B passenger rolling stock {including passenger locomotive),

— Freight locomotive, and self-propelling unit designed to carry other paylead than passengers
{mall, freight, infrastructure inspection vehicle, ete.),

- {Ths.

The compatibility between the category of the unit and its operation in tunnels is set out in
the TSI SRT.

For units designed to carry passengers or haul passenger carriages, and subject to the application of
this TSI, category Ais the minimum category 1o be selected by the party asking for assessment; the
criteria for selecting category B are given in the TSI 5RT.

This categorisation shall be used by the notified body in charge of the assessment, in order to assess
the applicable requirements from the clause 4.2.10 of this TSI, and shall be stated in the ceriificate
of ‘EC” verification. '

FuncHonal and technical specification of the sub-system

General

Breakdown

(1

The functional and technical specifications of the rolling stock subsystem are grouped and sorted
out in the following clanses of this section:

- Structures and mechanical parts
— Track interaction and gauging
— Braking

— Passenger related items

— Environmental conditions
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— External lights & audible and visible warning devices
— Traction and electrical eguipment
~ Driver's cab and driver-machine inlerface
— Fire safetv and evacuation
— Servicing,

- Documentation for operation and maintenance

For particular technical aspects specified in Chaplers 4, 5 and 0, the functional and technical specifi-
cation makes an explicil reference o a clause of an EN standard or other technical document, as allowed
by Article 5(8) of Directive 2008/57/EC; these references are listed in the Appendix Jof this TSL

Information needed on board for the train staff to be aware of the operational state of the {rain
{normal state, equipment out of order, degraded situation ...} are described in the clause dealing
with the relevant function, and inclause 4.2.12 ‘documentation for the operation and maintenance’.

Open points

(1}

When, for a particular technical aspeel, the functional and technical specification necessary to meet
the essential requirements has not been vet developed, and therefore is not included in this TST, this
aspect is identified as an open point in the relevant clause; Appendix I of this TSI lists all open

points, as required in Article 5(6) of Directive 2008/57/EC.

The Appendix I mentions alse if the open peints relate to technical compatibility with the network;

for this purpose, the Appendix I is split in 2 parts:

— Open points that relate fo technical compatibility between the vehicle and the network.
— Openpointsthatdonot relate to techiiical compalibility between thevehicleand the network,

As required in Articles 5(6) and 17(3) of Directive 2008/57/EC, open points shall be addressed by

the application of national technical rules.

Safety aspects

{1}

(2)

(3)

The functions that are essential to safety are identified in Section 3.1 of this TSI by their link to the

essential requirements ‘safety’.

Safely requirements related tothese functions are covered by the technical specifications expressed
in the corresponding clanse of Section 4.2 (e.g. ‘passive safety’, ‘wheels’, etc.).

Where these technical specifications need to be complemented by requirements expressed in
terms of safety requirements (severity level), they are also specified in the corresponding clause of

Section 4.2.

Electronic devices and software, which are used to fulfil functions essential to safety shall be devel-
oped and assessed according to a methodology adequate for safety related electronic devices and

software.

Structure and mechanical parts

General

(1)

{2)

This part addresses requiremenis refating io the design of vehicle structural body (strength of vehicle
structure and of the mechanical Hnks {mechanical interfaces) between vehicles or between units.

Mast of these requirements aim at ensuring the train’s mechanical integrity in operation and
rescue operation as well as protecting passenger and staff compartments in the event of collision or

derailment.
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4.2.2.9, Mechanical interfaces
4.2.2.2.1, seneral and definitions

inorder toform a train {as defined in Section 2.2) vehicles are coupled together in away that enables
them tobe operared together. The coupling is the mechanical interface that enables this. There are several
ipes of couplings:

(1) ‘Inner ecoupling (alsocalled ‘intermedizte’ coupling}isthe coupling device between vehicles tn order
to fortn a unit composed of several vehicles (e.g. a fixed rake of coaches or a trainset)

{2) 'End eoupling (‘external’ coupling} of units is the coupling device used to couple together Lwo{or
several) units to form a train. An end coupling can be ‘automatic’, ‘semi-automatic’ or ‘manual’. An
end coupling can be used for rescue purpose (see clause 4.2.2.2.4). In the context of this TSI, a
‘Manual’ coupling is an end coupling svstem which requires (one or several) person(s) to stand
belween the units to be coupled or uncoupled for the mechanical coupling of these units.

{(3)  ‘Rescue coupling’ is the coupling device that enables a unit to be rescited by a recovery power unit
equinped with a ‘standard’ manual coupling as per clause 4.2.2.2.3 where the unit to be rescued is
equipped with a different coupling system or i3 notequipped with any coupling system.

4.2.2.2.2 Inner coupling

(1) Inner couplings between the different vehicles (fully supported by their own wheels) of a unit shall
incorporate a system capable of withstanding the forces due to the intended operating conditions.

(2)  Where the inner coupling system between vehicles has a lower longitudinal strength than the end
coupling(s) of the unit, provisions shall be made to rescue the unit in case of breakage of any such
inmnercoupling; these provisions shall be described inthe documentation required inclause 4.2.12.6.

{(3)  Incaseofarticulated units, the joint between two vehicles sharing the same running gear shall
comply with the requirements of the spegification referenced in Appendix J-1, index 1.

4.2.2.02.73 End coupling

(a) General Requirements
{a-1) Requirements on characteristics of end coupling

{1) Where an end coupling is provided at any end of a unit, the following requirements apply to
all types of end coupling (automatic, semi-automatic or manual):

— End couplings shall incorporate a resilient coupling system, capable of withstanding the
forces due io the mtended operational and rescue conditions.

— The type of mechanical end coupling together with its hominal maximum design values
of tensile and compressive forees and the height above rail level of its centre fine (unitin
working order with new wheels) shall be recorded in the technical documentation
described in clause 4.2.12.

(2} Where thereisnocouplingatany end ofa unit, adevice to allowarescuecouplingshalibe
provided at such end of the unit.

{a-2) Requirements on type of end coupling

(1) Units assessed in fixed or predefined formation, and of maximum design speed higher or
equal to 250 km/h, shall be equipped at each end of the formation with an automatic centre
buffer coupler geometrically and functionally compatible with a ‘Type 10 Jatch system auto-
matic centre buffer coupler’ (as defined in clanse 5.3.1); the height above rail of its coupling
centrelineshall be1025 mm + 15 min /- 5 mm (measured with newwheelsinload condi-
tion ‘design mass in working order’).

Units designed and assessed for general operation and designed to be aperated solely on the
1520 mm systemn shall be fitted with a centre buffer coupler geometrically and functicnaily
compatible with a ‘SA3 coupling’; the height above rail of its coupling centre ineshall be
between 986 to 1 08¢ mm (for all wheel and load conditions).

—
]
—
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(b} Requirements on ‘Manual’ coupling system

{b-1) Provisions to units
(1} The following provisions apply specifically to units fitted with a “Manual cou pling system:

— The coupling system shall be designed so that no human presence between the units to
be coupled/uncoupled is required whilst either one is moving.

— For units designed and assessed to be operated in ‘general operation’ or m ‘predefined
formation’, and fitted with a manual eoupling system, this coupling system shall he of
UIC type (as defined in clause 5.7.2).

(2) These unitsshallcomply withthe additionai requirements of point (b-2) helow.
{b-2) Compatibility between units

On units equipped with manual coupling system of UIC type (as described in clause 5.9.2) and
preumatic brake svstem com patible with UIC type (as described in clause 4.2.4.2), the followin I3
requiretnents apply:

(1) The buffers and the serew coupling shall be fnstalled according to clauses A1 to A of
Appendix A

(2} The dimensions and laycut of brake pipes and hoses, couplings and cocks shall meet the
following requirements:

— Theinterface of the brake pipe and main reservoir pipe shall be as sef out in the specifi-
catlon referenced in Appendix J-1, index 2.

— The opening of the automatic air brake coupling head shall face the left when looking at
the end of the vehicle.

- The opening of the main reservoir coupling head shali face the right when looking at the
end of the unil. o

— Theend cocks shall be in accordanece with the specification referenced in Appendix J-1,
index 3.

— Thelateral location of brake pipes and cocks shall be compatible with the requiremenis
of the specification referenced in Appendix J-1, index 4.

Rescuie coupling

Provisions shall be made to enable the recovery of the line in case of breakdown by hauling or
propelling the unit to be rescued.

Wheretheunittoberescued isfitted with an end coupling, rescue shali be possible by meansof a
power unit equipped with the same type of end coupling system (including compatible height above
rai] level of its centre line).

Forali units, reseue shall be possible by means of a recovery unit i.e. a power unit featuring at each
of its ends intended te be used for rescue purposes:

() On1435 mm, 1524 mm, 1 600 mn or 1 668 mm SVSIRINS:

— Arnanuai coupling system of UIC type (as described in clanses 4.2.2.2.53 and 5.3.2) and
poeumatic brake system of UIC type (as described in clause 4.2.4.3),

— Lateral location of brake pipes and cocks according to the specification referenced in
Appendix J-1, index 5,

— Afree space of 395 mm above thecenire line of the hook to allow the fitting of the rescue
adaptor as described below.

(b) On 1520 mm system:

- Acentre buffer coupler geometrically and functionally compatible with a ‘SA3 coupling’; the
height above rail of its coupling centre line being between 980 to1 080 mm (forali wheel
and load conditions).
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This is achieved either by means of a permanently installed compatible coupling system or through
arescuecoupler{alsocalledrescueadaptor). Inthelatter case, the unit assessed against this TS shall
be designed so that it is possible o carry the rescue conpler on-board.

(4)  Therescue coupler (as defined in clause 5.3.3) shall comply with the following requirements:

— Tobe designed to allow the rescite at a speed of at least 30 km/h,

«— Tobe secured after mounting onto the recovery unit in a way that prevents it coming off during
the rescue operation,

— Towithstand the forces due to the intended rescuing conditions,

— Tobedesigned such that it does not require any human presence between the recovery unit and
the unit 1o he rescued whilst either one is moving,

~— Neither the rescue coupler nor any braking hose shall Himit the lateral movement of the hook
when fitted onto the recovery unit.

{5} Thebrake requirement for rescue purpose is covered by the clause 4.2.4.10 of this TST.

4.2.2.2.5 Staff access for coupling and uncoupling

{1} Units and end coupling-svstems shall be designed so that staff is nat exposad to undue risk during
coupling and uncoupling, or rescue operations.

{2)  Toecomply with this requirement, units fitted with manuval coupling systems of UIC type as per
clause 4.2.2.2.3(b) shall comply with the following requirements (the ‘Bern rectangle’):

- Onunits equipped with serew couplers and side huffers, the space for staff operation shali be in
aceordance 1o the specification referenced in Appendix J-1, index 6.

~ Where a combined automatic and screw coupler is fitted it is permissible for the auto coupler
head te infringe the Berne rectangle on the left hand side when it is stowed and the serew
coupler is in use.

— Thereshall be a handrail undereach buffer. The handrailsshall withstand a force of 1,5 kN.

(3) The operating and rescue decumentation specified in clauses 4.2.12.4 and 4.2.12.6 shall describe
measures that are necessary to meet this requirement. Member States may also require application of
those reguirements.

4.2,2.3. Gangways

{1} Wherea gangway is provided as a means for passengers to circulate from one coach or one trainset
to another, it shall accommodate all relative movements of vehicles in normal operation without
exposing passengers to undue risk.

(2)  Where operation with the gangway not being connected is foreseen, it shall be possible to prevent
access by passengers to the gangway.

{3) Requirements related to the gangway door when the gangway Is not in use are specified in
clause 4.2.5.7 Passenger-related items — Inter-unit doors’,

(4) Additional vequirements are expressed in the TSI PRM.

(5)  Thesereguirements of this clause donot apply to the end of vehicles where this area is notintended
for regular use by passengers.

4.2.2.4, Sirength of vehicle structure

(13 This clause applies to all uniis except OTMs,

{z) For OTMs, alternative requirements to Lthose expressed in this clause for stafic load, category and
acceleration are sel out in Appendix C, clause C.1.
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{3)

{4)

{5)

(6)

(8)
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The static and dynamic strength (fatigue) of vehicle bodies Is relevant to ensure the safety required
for the occupants and the structural integrity of the vehicles in train and in shunting operations,
Therefare, the structure of eachvehicle shall comply with the requirements of thespecification refer-
enced in AppendixJ-1,index 7. The rolling stock categories tobe taken into account shall corre-
spond to cafegory L forlocomotives and power head units and categories Plor P11 forall other
types of vehicle within the scope of this TSI, as defined in the specification referenced in
Appendix J-1, index 7, clause 5.2.

Proof of the strength of the vebicle body may be demonstrated by caleulations and/or by
testing, according to the conditions set up in the specification veferenced in Appendix J-1, index 7,
clanse g.2.

Inease of 2 unit designed for higher compressive force than those of the categories {required above
as a minimum} in the specification referenced in Appendix J-1, index 7, this specification does not
cover the proposed technical solution; it is then permissible to use for compressive force other
normative documents that are publicly available,

In that case it shall be verified by the notified body that the alternative normative documents form
part of a technically consistent set of rules applicable to the design, construction and testing of the
vehicle struciure,

The value of compressive force shall be recorded in the technical documentation defined in
clausge 4,2.12.

The load conditions considered shall be consistent with those defined in clause 4.2.2.10 of this T8

The assumptions for aerodynamic loading shall be those described in clause 4.2.6.2.2 of this TSI
(passing of 2 trains).

Joining techniques are covered by the above requirements. A verifieation procedure shall exist to
ensure at the praduction phase that defects that may decrease the mechanical characteristics of the
structure are controlled.

Fassive gafety

(1)

{2)

(3)

)

(s)

The requirements specified in this clause apply to all units, except to units not intended Lo carry
passengers or stall during operation and except to OTMs.

For units designad to be operated on the 1 520 mm system, the requirements on passive safety
described in this clause are of voluntary application. If the Applicant chooses to apply the require-
ments on passive safety described in this clause, this shall be recognised by Member States. Member
States may also require application of those requirements.

For locamotives designed to be operated on the 1 524 mm system, the reguirements on passive
safety described in this clause are of voluntary application. If the Applicant chooses to apply the
requirements on passive safety described in this clause, this shall be recognised by Member States.

Units which cannat eperate up to the collision speeds specified under any of the collision scenarios
below are exempted from the provisions related to that collisionscenario.

Passive safety is aimed at complementing active safety when all other measures have failed, For this
purpase, the mechanical structure of vehicles shall provide protection of the occupants in the event
of a collision by providing means of:

— lmiting deceleration

— maintaining survival space and structural integrity of the occupied areas

— reducing the risk of overridmg

— redueing the risk of derailment

— limiting the consequences of hitting a track obstruction.

Tomeet these functional requirements, units shall comply with the detailed requirements specified
in the specification referenced in Appendix J-1, index 8 related io crashworthiness design cat-

egory C-1(as per the specification referenced in Appendix J-1, index 8,Table 1 Seciion 4), unless spe-
cified otherwise below.
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The following four reference collision scenarios shall be considered:

— seenario 10 A froni end hupact between two identical units,

— seenanio 2: Afront end impact with a freight wagon,

— seenaric 3 An impact of the unit with a large road vehicle on a level crossing;,

— scenario 4: An impact of the unif into a low obstacle (e.g. car on a level crossing, animal, rock,
elc.}

These scenarios are described In the specification referenced in Appendix J-1, index 8, Table 2 of
Section 5.

(6}  Within the scope of the present TSI, ‘Table 2 application rules’ in the specification referenced in
point(5}above arecompleted bythe following: the application of requirements related toscenarios 1
and 2 to locomotives:

— fitted with automatic end centre buffer couplers,
— and capable of a traction effort higher than 300 kN
1s an open point.

Note: such high traction effort is required for heavy haul freight locomotives.

(7)  Duetotheirspecificarchitecture, it is permitted for locomotives with single ‘central cab’ asan alter-
native method to demonsirate compliance against the requirement of scenario 3 by demonstrating
compliance with following criteria:

— theframeofthelocomotiveisdesigned according tothe specification referenced in AppendixJ-1,
index 8 cat L {as alveady specified in clause 4.2.2.4 of this TSI},

- the distance between buffers and windscreen cab is at least 2,5 m.

{8) The present TSI specifies crashworthiness requirements applicable within its scope; therefore, the
Annex A of the specification referenced in Appendix J-1, index 8 shall not apply. The requirements
of the specification referenced in Appendix J-1, index 8 Section 6 shall be applied in relation to the
ahove given reference collision scenarios.

{9)  Tolimit the consequences of hitting a track obstruction, the leading ends of locomotives, power
heads, driving coaches and trainsets shall be equipped with an obstacle deflector. The requirements
with which obstacle deflectors shall comply are defined in the specification referenced in
Appendix J-1, index 8, Table 3 of Section 5 and Section 6.5.

4.2.2.6. Lifting and jacking

(1) This clause applies to all units.

(2} Additional provisions concerning the lifting and jacking of O'TMs are specified in Appendix C,
clause C.z.

(3) It shall be pessible to safely lift or jack each vehicle composing the unit, for recovery purposes
(following derailment or otheraccident or incident), and for maintenance purposes. Tothis purpose,
suitable vehicle body interfaces (lifting /jacking points} shall be provided, which permit the applica-
tion of vertical or quasi-vertical forces. The vehicle shall be designed for complete lifting or jacking,
imcluding the running gear (e.g. bysecuring/attaching the bogies tothe vehicle bady). It shall also be
possible to lift or jack any end of the vehicle (including its running gear) with the other end resting
an the remaining running gear(s).

{4} Itisrecommended todesignjacking pointssothat they can be used as lifting points with all the
running gears of the vehicle Inked to the underframe of the vehicle.

) Jacking/Lifting poinis shall be loeated such as to enable the safe and stable lifting of the vehicle;
sufficient space shall be provided underneath and around each jacking point to allow an easy instal-
lation of rescue devices. Jacking/ Lifting points shali be designed such that staffis not exposed toany
undue risk under normal operation or when using the rescue equipment.

—
-
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(6)  When the lower structure of the bodyshell does not allow the provision of permanent built-in
jacking/lifting points, this structure shall be provided with fixtures which permit the fixation of
removable Jacking/lifting poinis during the re-railing operation.

(7)  The geometry of permanent buili-in jacking/lifting points shall be compliant with the specification
referenced in Appendix J-1, index g, clause 5.3; the geometry of removable jacking/lifting points
shall be compliant with the specification referenced in Appendix J-1, index ¢, clause 5.4.

(8) Markingoflifting points shall be made by signs compliant with the specification relerenced in
Appendiy J-1, index 10.

(g}  The structure shall be designed with consideration of the loads specified in the specification refer-
enced in Appendix J-1,index 11, clauses 6.3.2 and 6.3.3; proofofthe strength of the vehicle body
may be demonstrated by calculations or by testing, according to the conditions set up in the specifi-
cation referenced in Appendix J-1, index 13, clause ¢.2.

Alterpative normative documents may be used under the same conditions as defiped in
clause 4.2.2.4 above.

(10) For each vehicle of the unit, a jacking and lifting diagram and corresponding instructions shall he
provided in the documentation as described in clauses 4.2.12.5 and 4.2.12.6 of this TS1. Instructions
shall be given as far as feasible by piclograms.

Fixing of devices to carbody structure

(1) This clause applies to all nnits, except to OTMs,

(2)  Provisions concerning the structural strength of OTMs are specified in Appendix C, clause C.1.

(3) Fixed devices including those inside the passenger areas, shall be atlached tothe car body structure
inaway that prevents these fixed devices becoming loose and presenting a risk of passenger injuries
orlead toa derailment. Tothis aim, attachments of these devices shall be designed according to the
speeification referenced in Appendix J-1, index 12, considering category L for locomotives and cat-
egory P-1 or P-11 for passenger rolling stock.

Alternative normative documents may be used under the scame conditions as defined in clause 4.2.2.4
above.

Staff and freight Access deors

(1) Thedoors for use of passengers are covered by the clause 4.2.5 of this TSI: ‘Passenger related items’.
Cab doovs are addressed in clause 4.2.9 of this TSL This clause addresses doors for freight use and
for use of train erew other than cab doors.

{2} Vehicles fitted with a compartment dedicated to train crew or freight shall be equipped with a device

to close and lock the doors. The doors shall remain closed and locked until they are intentionally
released.

Mechanical characteristics of glass (other than windscreens}

(1) Where glass is used in glazing (including mirrors), it shall be either laminated or toughened glass
which is in accordance with one of the relevant publicly available standards suitable for railway
application with regard to the quality and area of use, thereby minimising the risk to passenger and
staff being injured by breaking glass,

Lead conditions and weighed mass

(1) The following load conditions defined In the specification referenced in Appendix J-1, index 13,
clause 2.1 shall be determined:

— Design mass under exceptional payioad
— Design mass under normat paylcad

— Dresign mass in working order
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(2)

The hypothesis taken tor arriving at the load conditions above shall be justified and documented in
the general documentation described in clause 4.2.12.2 of this TSL

These hypethesis shall be based on a relling stock categorication (high speed and long distance train,
other) and on a pavioad description (passengers, payload per m®in standing and serviee areas)
consistent wilh the specification referenced in Appendix J-1, index 13; values for the different para-
meters may deviate from this standard provided that they arejustified,

Tor OTMs, different load conditions (minimum mass, maximum mass} may beused, inordertotake
into account optional on-board equipment.

The conformity assessment procedure is described in clause 6.2.3.1 of this TSL

Far each load condition defined above, the following information shall be provided in the technical
documentation described in clause 4.2.12:

— Total vehicle mass (for each vehicle of the unit)
— Mass per axle (for each axle)

— Mass per wheel (for each wheel).

Note: for units equipped with independently rotating wheels, ‘axle’ shalt be interpreted as a geometric
notion, and not as a physical compenent; this is valid to the whole TSI, unless stated otherwise,

Track interaction andgauging

Gauging

{1

{2)

This clanse concerns the rules for caleulation and verification intended for sizing the rolling stock to
run on one or several infrastructures without interference risk.

For units designed to be operated on other track gauge(s) than 1 520 mm system:

The applicant shall select the intended reference profile including the reference profile for the
Jower parts. This reference profile shall be recorded in the technical documentation defined in
clavse 4.2.12 of this T31.

The compliance of a unit with this intended reference profile shall be established by one of the
methods set out in the specification referenced in Appendix J-1, index14.

During a transitional period ending 3 years after the date of application of this TSI, for technical
compatibility with the existing national network it is permissible for the reference profile of the unit
to alternatively be established in accordance with the national technical rules notified for this
purpose.

This shall not prevent the access of T51 compliant rolling stock to the national network.

In case the unit is declared as compliant with one or several of the reference contours G1, GA, GB,
GC or DE3, mcluding those related to the lower part GIz, GI2 or I3, as set out in the specification
referenced in Appendix J-1, index 14, campliance shall be established by the kinematic method as
set ot in the specification referenced in Appendix J-1, index 14.

The compliance to thase reference contour(s) shall be recorded in the technica) documentation
defined in clause 4.2.12 of this TSL

Forelectric units, the pantograph gauge shall be verified by calculation according to the speeification
referenced in Appendix J-1, index 14, clause A.3.12 to ensure that the pantograph envelope
complies with the mechanical kinematic pantograph gauge which in itself is determined according
to Appendix D of TSI ENE, and depends on the choice made for the pantograph head geometry: the
two permitted possibilities are defined in clause 4.2.8.2.9.2 of this T5L.

Thevoliage of the power supply is considered in the infrastructure gauge in order toensure the
proper insulation distances belween the pantograph and fixed installations.
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(6)

{7

(8
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The pantograph sway as specitied in clause 4.2.10 of TSI ENE and used for the mechanical kinematic
gauge caleulation shall be justified by calculations or measurements as set out in the specification
referenced in Appendix.J-1, index 14.

For uniis designed to be operated on track gange of & 520 min system:

The staiic cantour of thevehicle shall be within the “T" uniform vehicle gauge; the reference contour
for infrastructure is the *5" gauge. This contour is specified in Appendix B,

Forelectric units the pantograph gauge shall be verified by calculation to ensure that Lhe pantograph
envelope complies with the mechanieal static pantograph gauge which is defined in Appendix I
of TSIENE: the choice made for the pantograph head geometry shall be taken into account: the
permitted possibilities are defined in clause 4.2.8.2.0.2 of this TSL

Axle load and wheel load

Axle load parameter

(1)

{2)

{3)

The axle load is an interface parameter between the unit and the infrastructure. The axle load is a
performance parameter of the infrastructure specified in clause 4.2.1of the INF TS1and depends on
the traffic code of the line. It has lo be considered in combination with the axle spacing, with the
train length and with the maximum aliowed speed for Lhe unit on the considered line.

The following characteristics to be used as an interface to the infrastructure shall be part of the
general documentation produced when the unit is assessed, and described in clause 4.2.12.2 of
this TSI:

— The mass peraxie (foreach axle) for the three load conditions (asdefined and required to be
part of the documentation in clause 4.2.2.10 of this TSI}

— The position of the axles along the unit (axle spacing).
— The lengih of the unit.

— The maximum design speed (as required to be part of the documentation in clavse 4.2.8.2.2 of
this TSI).

Use of this information at operational level for compatibility check between rolling stock and infra-
structure {outside the scope of this TS51):

The axle load of each individual axie of the unit to be used as interface parameter to the infrastruc-
ture has to be defined by the railway undertaking as required in clause 4.2.2.5 of the TSI OPE,
considering the expected load for the intended service (not defined vwhen the unit is assessed). The
axle load in load condition ‘design mass under exceplional payload’ represents the maximum
possible value of the axle load mentioned above. The maximum load considered for the design of
the brake system defined in clanse 4.2.4.5.2 has also to be considered.

Wheel load

(1)

The ratio of wheel load difference per axle Dgj = (Ql— Qu}/(Ql+ Qr), shall be evaluated by wheel
laad measurement, censidering the Joad condition ‘design mass in working order’. Wheel load differ-
ence higher than 5 % of the axle load for that wheelset are allowed only if demonstrated as accept-
able by the test to prove safety against derallment on twisted track specified in the clause 4.2.3.4.1
of this TSI

The conformity assessment procedure is deseribed in clause 6.2.3.2 of this TSL

For units with axleload in design mass under normal payload lower or equalto 22,5 tonsand a
worn wheel dlameter higher than or equal to 475 mim, the wheel load over the wheel diameter
(/D) shall be lower or equal te 0,15 KN/mm, as measured for a minimum worn wheel diameter
and design mass under normal payload.
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4.2.3.9.

4.23.31

4.2.3.3.0.1

4.2.3.3.1.2

Rolling Stock paramelers which inf luence ground based svstems
Rolling Stock characteristics for the compatibility with train detection systems

(1) For units designed to be operated on other track ganges than the 1 520 mm system, the set of
rolling steck characteristics for compatibility with train detection target systems are given in
clauses 4.2.3.3.1.1, 4.2.53.2.L.2 and 4.2.3.3.1.3.

Referenceis made to clauses of the specification referenced in Appendix J-z, index 1 of this TSI
{also referenced in Annex A, Index 77 of CC5 TSI).

{2) Thesetof characteristics the rolling stock is compatible with shall be recorded in thetechnical docu-
mentation deseribed in clavse 4.2.12 of this TSL

Rolling stock characteristics for compatibility with train detection system based on irack cireuits

— Vehicle geomeiry

(1) The maximum distance between 2 consecutive axles is specified in the specification referenced in
Appendix J-2, index 1, clause 3.1.2.1. (distance a1 iu Figure 1.

(2} Themaximum distance between bufferend and first axle isspecified inthe specification referenced
in Appendix J-2, index 1, clauses 3.1.2.5 and 6. (distance bt in Figure 1),

(3) The minimum distance between end axles of a unit is specified in the specification referenced in
Appendix J-2, index 1, clause 2.1.2.4.

— Vehicle design

(4) The minimum axle load in all load conditions is specified in the specification referenced in
Appendix J-2, index 1, clause 3.1.7.

{5) The electrical resistance hetween the running surfaces of the opposite wheels of a wheelset is spe-
cified in the specification referenced in Appendix J-2, index 1, clause 3.1.9 and the method to
measure is specified In the same clause,

() Forelectric units equipped with a pantagraph, the minimum impedance between pantograph and
each wheel of the train is specified in the specification referenced in Appendix J-2, index i,
clause 3.2.2.1.

— Isolating emissions

{7) The limitations of use of sanding equipment are given in the specification referenced i Appendix
J-2, index 1, clause 2.1.4; ‘sand characteristics’ is part of in this specification.

In case where an automatic sanding function is provided, it shall be possible for the driver to
suspend its use on particular points of the track identified in operating rules as non-compatible
with sanding. )

(8) The Hmitations of use of composite brake hlocks ave given in the specification referenced in
Appendix J-2, index 1, clause 3.1.6.

— EMC

{9) The requirements related ta electromagnetic compatibility are specilied in the specification refer-
enced in Appendix J-2, index 1, clauses 3.2.1.and 3.2.2.

{(10) The electromagnelic interference Hmit levels rising from traction currents are specified in the
specificalion referenced in Appendix J-2, index 1, clause 3.2.2.

Rolling stock characteristics for compatibility with train detection system based on axle counters

— Vehicle geometry

(1) Themaximum distance between 2 consecutive axles is specified in the specification referenced in
Appendix J-2, index i, clause 3.1.2.1.
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{2) The minimum distance between 2 consecutive axles of the {rain is specified in the specification
referenced in Appendix J-2, index 1, clause 3.1.2.2.

{3y Afthe end of a unit intended to be coupled, the minimum distance between end and first axle of
the unit is half of the value specified in the specification referenced in Appendix J-2, index 1,
clause 3.1.2.2.

(4) The maximum distance between end and first axle is specified in the specification referenced n
Appendix J-2, index 1, clause 3.1.2.5 & 6 (distance b1 in Figure 1).

— Wheel geometry
(5) Wheel geometty is specified in the clause 4.2.3.5.2.2 of the present T5L

(6} The minimum wheel diameter (speed dependant) is specified in the specification referenced in
Appendix J-2, index 1, clause 3.1.3

— Vehiele design

{7) The metal-free space around wheels is specified in the specification referenced in Appendix J-2,
index 1, clause 3.1.3.5.

(8) The characteristics of the wheel material regarding magnetic fleld is specified in the specification
referenced in Appendix J-2, index 1, clause 3.1.3.0.

— EMC

(g) The requirements related to electromagnetic compatibility are specified in specification referenced
in Appendix J-2, index 1, clanses 3.2.1.and 3.2.2,

{10) The electromagnetic interference limit levels rising from the use of eddy current or magnetic
track brakes are specified in the specification referenced in Appendix J-2, index 1. clause 3.2.3.

4.2.3.3.1.5  Rolling stock characteristics for compatibility with loop equipment

— Vehicle design

(1) Thevehicle mefal construction is specified in the specification referenced in Appendix.J-2, index 1,
clause 2.1.7.2.

4.2.3.3.2  Axle bearing condition monitoring

(1) Axlebearing condition monitoring objective is to detect deficient axde box bearings,

{2) Forunits of maximum design speed higher than or equal to 250 km/h, on board detectionequip-
ment shall be provided.

{3)  For units of maximum design speed lower than 250 km/h, and designed to be operated on others
track gauge systems than the 1 520 mm system, axle bearing condition monitoring shall be
previded and be achieved either by on board eguipment (according to specification inclause
4.2.3.3.2.1)orbyusingtracksideequipment (according tospecification in clause4.2.3.3.2.2).

(4) Thefitmentofon beardsystem or/and the compatibility with track side equipment shall be recorded
in the technical documeniation described n clause 4.2.12 of this TSI.

4.2.3.3.2.1.  Requiremenis applicable to on board detection eguipment

{1} Thisequipmentshall beable to detect a deterioration of any of theaxle box bearings of the unit.

(2} Thebearing condition shall be evaluated either by monitoring its temperature, or its dynamic
frequencies or some other suitable bearing condition characteristic.

{7) Thedetection system shall be located entirely on board the unit, and diagnosis messages shali be
made available on board.
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{4) Thediagnosis messagesdelivered shall bedeseribed, and shall be taken into account in the operating
documeniation described in clause 4.2.12.4 of this TSI, and in the mainienance documentation
deseribed in clause 4.2.12.3 of this TSI

Rolling stock requirements for compatibility with trackside equipment

(1)  For units designed to be operated on the 1 435 mm system, the zone visible to the trackside equip-
ment on rolling stock shall be the area as defined in the specification referenced in Appendix J-1,
index 15.

{2} For units designed to be operated on other track gauges a specific case is declared where relevant
! ) e 0] L
{(harmonised rule available for the coneerned network).

Rolling stock dynamic behaviour
Safety against derailment running on histed track

{1} Theunit shall be designed o ensure safe running on twisted track, taking into account specificaliy
the transition phase between canted and level track and cross level deviations.

{2) The conformity assessment procedure is deseribed in elanse 6.2.3.5 of this TSL

This conformity assessment procedure is applicable for axle loads in the range of those mentioned in the
clause 4.2.3 of the TSI INF and in the specification referenced in Annex J-1, index 16,

It is not applicable tovehicle designed for higher axle load, such cases may be covered by national rules or
by the procedure for innovative solution deseribed in article 10 and Chapter 6 of this TSL.

Running dynamic behaviour

{1} Thisclause is applicable to uniis designed for a speed higher than 66 km/h, except to on-track
machines for which the requiremenis are set out in Appendix C, clause C.3 and except units
designed to be operated on the 1 520 mm track gauge for which the corresponding requirements
are considered as ‘open point’.

{2} Thedynamic behaviour of a vehicle has a strong influence on running safety and track loading. It is
an essential function for safety, covered by the reguirements of this clause.

(1) Technical requirements

(3)  Theunit shall run safely and produce an acceptable level of track loading when operated within the
Hinits defined by the combination(s) of speed and cant deficiency under the reference conditions set
oul in the technical document referenced in Appendix J-2, index 2,

This shall be assessed by verifying that lmit values specified below in clauses 4.2.3.4.2.1 and
4.2.3.4.2.2 of this TSI are respected; the conformity assessment procedure is described in clause
6.2.3.4 of thig TSI

{4)  Thelimit values and conformity assessment mentioned in point 3 are applicable for axleloads in the
range of those mentioned in the clause 4.2.1 of the TSI INF and in the specification referenced in
Annex J-1, index 16.

They are not applicable to vehicles designed lor higher axle load, as harmonised track loading limit
values are not defined; such eases may be covered by national rules or by the procedure for innova-
tive solution described in article 10 and Chapter 6 of this TSL

(5} The running dynamic behavicur test report (including linits of use and track loading parameters)
shall be stated in the technical doeumentation described in clause 4.2.12 of this TSL

Track loading parameters (including the additional ones ¥, B,,..and the B_, where relevant) tobe
recorded aredefined in the specification referenced in Appendix J-1, index 16 with the modifications
as set out in the technical document referenced in AppendixJ-z, index 2.



4.2.3.4.2.1.

4.2.3.4.2.2,

4.2.3.4.3

4.2.3.4.9.1.

42.3.4.3.2

(6)

TSI LOC&PAS

(b) Additional requirenients when an active system is used

When aclive systems {based on software or programmable controller controlling actuators) are used,
the functional failure has typical eredible potential to lead directly to ‘fatalities for both of the
iollowing scenarios:

1. failurein the active systens leading to a non-compliance with limit values for run ning safety
(defined in accordance with clanges 4.2.3.4.2.1and 4.2.3.4.2.2};

2. failure inthe active system leading ta a vehicle outside of the kinematic reference can tour of the
carbody and pantograph, due te tilting angle (sway) leading to non-compliance with the values
assumed as set out in clagse 4.2.9.1,

Considering this severity of the failure consequence it shall he demonstrated that the risk is
controlled 1o an acceptable level.

The demonsiration of compliance (conformity assessment procedure) is described in clause 6.2.5. 5
of this TS1.

(c) Additional requirements when an instability detection system is installed {option)

The instability detection system shall provide information regarding the need to take operative
measures {such asreduction of specd ele.), and il shall be described in thetechnical documentation.

The operative measures shall be described in the operating documentation set out in clause 4.2.12.4
of this TSI

Limit values for running safety

(1)

The limit values for running safety which the unit shall meet are specified in the specification refer-
enced in Appendix J-1, Index 17, and addilionally for trains intended to be operated with a cant defi-
ciencies > 165 mm in the specification referenced in Appendix J-1, index 18, with the modifications
as setout in the technical docuiment referenced in Appendix J-2, index 2.

Track loading limit valoes

(1)

(2)

The limit values for track loading which the unit shall meet {when assessing with the normal
method) are specified in the specification referenced in Appendix J-1, index 19 with the modifica-
tions as set out in the technical document referenced in Appendix J-2, index 2.

In case the estimated values exceed the limit values expressed above, the operational conditions for
the rolling stock (e.g. maximum speed, cant deficiency) may be adjusted taking into account track
characteristies (e.g. curve radius, cross section of the rail, sleeper spacing, track maintenance
intervals),

Equivalent conicity

Design values for new wheel profiles

(1)

(2)

{3)

The clause 4.2.3.4.3 is applicable to all units, except for unit designed to be operated on the
1520 min or 1 600 mim track gauge for which the corresponding requirements are an open point.

Anew wheel profile and the distance between active faces of the wheels shali be checked in respect
of target equivalent conicities using the caleulsiion scenarios providedinclause6.2.3.6 of this TSI in
arder to establish the suitability of the new proposed wheel profile for infrastruciure in accordance
with the TSI INF.

Units equipped with independently rotating wheels are exempt from these requirements.

In-service values of wheelset equivalent conicity

(1)

The combined equivalent conicities the vehicle is designed for, as verified by the demonstration of
conformiiy of the running dynamic behaviour specified in clause 6.2.3.4 of this TST, shall be spe-
cified for In-service conditions in the maintenance documentation as set out in point 4.2.12.5.2,
taking into account the contributions of wheel and rail profiles.
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4.2.9.5.2.

4.2.3.5.2.1.

T ride instahility is reported, the rallway undertaking and the Infrastructure Manager shall localise
the section of the line in & joint investigation.

The railway undertaking shall measure the wheel profiles and the front-to-front distance (distance of
aclive faces) of the wheelsets in question, The equivalent conicity shall be calculated using the caleu-
lation scenarios provided in clause £.2.3.6 in order to check if compliance with the maximum
equivalent conicity the vehicle was designed and tested for is met. If it is not the case, the wheel
profiles have to be corrected.

If the wheelsel conicity eomplies with the maximum equivalent conicity the vehicle was designed
and tested for, a joint investigation by the railvay undertaking and the infrastructure manager shall
be undertaken to determine the characteristics reason for the instability,

Urnits equipped with independentiy rotating wheels are exempt from these requirements.

Running gear

Structural design of bogie frame

(1) TForunitswhich inciude a bogie frame, the integrity of the siructure of the bogie frame, axle box
housing and all attached equipment shali be demonstrated based on methods as set outin the speci-
fication referenced in Appendix J-1, index 20.

(2} Thebody to bogie connection shall comply with the requirements of the specification referenced in
Appendix J-1, index 21,

(3)  The hypothesis taken to evaluate the loads due to bogle runming (formulas and coefficients) inline
with the specification referenced in Appendix J-1, index 20 shall be justified and documented in the
technical documentation described in clause 4.2.12 of this TSL

Wheelsets

{1) Forthe purpose of this TSI, wheelsets are defined to include main parts ensuring the mechanical
interfzee with the frack {wheels and connecting elements: e.g. transverse axle, independent wheel
axle) and accessories parts {axle bearings, axle boxes, gearboxes and brake discs).

(2)  Thewheelset shall be designed and manufactured with a consistent methodology using a set of load

cases consistent with load conditions defined in clause 4.2.2.10 of thisTSL

Mechanical and geometric characteristics of wheelsets

{1

(2)

(a)

Mechanical behaviour of wheelsets

The mechanical characteristics of the wheelsets shall ensure the safe movement of rolling stock.
The mechanical characteristics cover:

— assembly

— mechanical resistance and fatigue characteristics

The conformity assessinent procedure is described in clause 6.2.3.7 of this TSL

Mechanical behaviour of axles

Thecharacteristics of the axleshall ensurethetransmission of forcesandtorque.
The conformity assessment procedure is described in clause 6.2.3.7 ¢f this TS

Case of units eguipped with independenily rotating wheels

The characteristics of the end of axle (interface between wheel and running gear) shall ensure the
transmission of forces and torque.

The conformity assessment procedure shall be in accordance with point (7) ofclause 6.2.3.7of
this TSI,
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Mechanical behaviour of the axle boxes

Thie axle box shall be designed with consideration of mechanical resistance and fatigue characleris-
ties.

The confermity assessment procedure is deseribed in clanse 6.2.3.7 of this TSI,

Temperature limits shall be defined by testing and recorded i the technical documentation described
in clause 4.2.12 of this T3L.

Axle hearing condition monitoring is defined in clanse 4.2.3.3.2 of this TSL

Geometrical dimensions of wheelsels

The geometric dimensions of the wheelsets (as defined in Figure 1) shall be compliant with limit
values specified in Table 1 for the relevant track gauge.

These limit values shall be taken as design values (newwheelset) and as in-service limit values (tobe
used for maintenance purposes; see also clause 4.5 of this TSI).

Table 1

In-service limits of the geometric dimensions of wheelsets

Designation Wheel dinm. D (mm) l\JIinhB;]]r;)\"dluc Maxd r(]zi;)\ calue
230 = =760 1415
Front-to-front dimenston (5.}
. * 60 < D < 840 1412 1426
S = At Byt S(L right / | 4 4 .
;:E: D> 840 1410
&
o
i 330 = I < 760 1 350
b
Back to back distance (A, 760 < D < 840 1358 1363
I = 840 1357
) ) 400 5 ¥ < 725 1 500 1509
Front-to-front dimension (5.) ?
Se= A+ S+ Sy s
é R 1 dl.left 1, right D> a5 N 487 1514
N
Lol 400 s D <725 1444 1 446
Back to back distance {Ap)
Dz=v25 1442 1448
. o0 <D 21220 1487 1 500
= Front-to-front dimension (S;) 4
= Sp= At Syt Sd‘ngl;:
]
o)
i
™ 1 Back to back distance (A,) 400=D <1220 1437 1443
_ Front-to-front dimension (S) 6go0sD <1010 1573 1592
E Se= Act Sn T S i
o
& | Backto back distance (Ay) 6oo0=D 1010 1521 1526
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{1)

(2)

Designation Wheel digm, D (ram) Minimum value Maxxmum value
(mmy) {mm}
) ) 330 = D < 840 1648 1659
Front-to-front dimension ($;)
P E’R = ‘}%R + S«.Lk’ft * Sc\‘ right s
£ 840 2D 21250 1643 1659
0
o
S 230 <D < 840 15092 1596
Back to back distance (A,)
BaozD=12580 1590 i5G6

The dimension A, is measured at the height of the top of rail. The dimensions A and S, shall be
complied with in laden and tare conditions. Smaller tolerances within the above limits may be spe-
cified by the manufacturer in the maintenance documentation for in-service values. The
dimensions 5y is measured at 10 mm above tread datum (as shown in Figure 2).

Figure 1

Symbols for wheelsets
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5.2.2 Mechanical and geometrical characteristics of wheels

Mechanical behaviour of wheels

The characteristics of the wheels shall ensure the safe movement of rolling stock and contribute to
the guidance of the rolling stock.

The conformity assessiment procedure is deseribed in elause 6.1.3.1 of this TSI

Geomelrical dimensions of wheels

The geometrical dimensions of the wheels {as defined in Figure 2) shall be compliant with limit
values specified in Table 2. These limit values shall be taken as design values (new wheel) and asin-
service limit values (to be used for maintenance purposes; see alsc clause 4.5).
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Tn-service Hinits of the geometric dimensions of wheel

Designation Wheel diameter D Minimom value fmm) | Maximuom value (tom)
{rmsm}
Width of the rim (B, + Burr} Bz=3a0 133 145
> 840 20
Thickness of the flange (5, 760 < D £ B40 25 3
330 = D 2 760 27,5
D » 760 27.5
Height of the flange (5,) 630 <D £ 760 24,5 36
230 =D =630 31,5
Face of flange {q;) =130 6.5
Figure 2
Symbpls for wheels
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N e

{3)

Units equipped with independently rotating wheels shall, in addition to the requirements in this

clause dealing with wheels, meet the requirements in this TSI for geometrical characteristies of
wheelsets defined in clause 4.2.3.5.2.1.

4.2.3.5.2.3 Variable gauge wheelsets

{1)

This requirement is applicable to units equipped with variable gauge wheelsets with changeover

belween the track gauge 1 435 mm and ancther track gauge in the scope of this TSI
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4.2.3.0.

N
=]

(2} The changeover mechanism of the wheelset shall ensure the safe locking in the correct intended
axial position of the wheel.

(2} Externalvisual verification of the state of the locking system (focked or unlocked} shall be possible.

(4} Ifthewheelsetis equipped with brake equipment, the position and locking in the correct position of
this equipment shall be ensured.

(

) Theconformity assessment procedure of the requirements specified in this clause is an open point.

w

Minimum cur ve radius

(1) The minimum curve radius fa be negotiated shall be 150 m for all units.

Life guards

{1} This requirement applies to units fitted with a driving cab.

{2) Thewheelsshallbe protected against damages caused by minoritems on the rails. This requirement
can he met by life guards in front of the wheels of the leading axle.

(3) The height of the lower end of the life guard above the plain rail shall be:
— a0 ma: minimum in all conditions
— 120 mm maximum in all conditions
taking into account in particular wheel wear and suspension compression.
{4)  Ifanobstacle deflector specified in clause 4};:.2.2.5 has its lower edge at less than 130 mm above the
plain rail in all conditions, it fuifils the functional requirernent of the life guards and therefore it is

permissible not to fit life guards.

{s} Alile guard shall be designed towithstand a minimum longitudinal static force without perimanent
deformation of 20 kN. This requirement shall be verified by a caleunlation.

(6) Alife guard shall be designed so that, during plastic deformation, it does not foul the track or
running gear and that contact with the wheel tread, if it occurs, dees not pose a risk of derailment.

Braking
General

(1) The purpose of the train braking system is to ensure that the train's speed can be reduced or main-
tained on a slope, or that the train can be stopped within the maximum allowable braking distance.
Braking also ensures the immobilisation of a train.

(2} The primary factors that influence the braking performance are the braking power (braking force
production), the frain mass, the train rolling resistance, the speed, the available adhesion.

(30 Individual unit performance for units operated in varvious train formations is defined so that the
overall braking performance of the train can be derived.

{4)  The braking performance is determined by deceleration profiles {deceleration = F(speed) and equiva-
lent response time).

Stopping distance, brake weight percentage {also called lambda’ or ‘braked mass percentage’), braked
mass may also be used, and can he derived (directly or via stopping distance) from deceleration
profiles by a calculation.

The braking performance could vary with the mass of the train or vehicle.
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The minimun train braking performance required to operate atrain on a line at an intended speed
is dependent on the line characteristics (signalling system, maximum speed, gradients, line safety
marging and is a eharacteristic of the infrastruclure.

The train or vehicle main data characterising the braking performance is defined in the clause
4.2.4.5 of this TSI,

Main functional and safety requirements

Functional reguirements

Thefollowingrequirementsapply loallunits.

Units shall be equipped with:

(1)

a main brake function used during operation for service and emergency braking.

a parking brake funetion used when the train is parked, allowing the application of a brake force
without any available energy an beard for an unlimited period of time.

The main brake function of a train shall be:

{(3)

(6)

{7

(8)

(9]

{10)

{11)

(12)

continuous: the brake application signal is fransmitted from a central command to the whole train
by a control line.

automatic: an inadverlent disruption (loss of integrity, line de-energised, ete.) of the control line
leads to brake activation on all vehicles of the train.

It is permitted to complement the main brake function by additional brake systems deseribed in
clause 4.2.4.7 (dynamic brake — hraking sv\I-"stem linked to traction systemn) and/or clause 4.2.4.8
(braking system independent of adhesion conditions).

The dissipation of the braking energy shall be considered in the design of the braking system, and
shall not cause any damage to the components of the braking system in normal operation condi-
tions; this shall be verified by a calculation as specified in clanse 4.2.4.5.4 of this TSI

The temperature reached around the brake components shall also be considered in the design of the
rolling stock.

The design of the brake system shall inclode means for monitoring and tests as specified in
clanse 4.2.4.9 of this TSI

The requirements below in this clause 4.2.4.2.1 apply at train level to units for which the operating
formation(s) is (are) defined at design stage (1.e. unit assessed in fixed formation, unit assessed in
predefined formation(s), locomotive operated alone).

The braking performance shall be consistent with safety requirements expressed in clause 4.2.4.2.2
incasecfinadvertentdisruption of thebrake controlline, and in theevent of the hraking energy
supply being disrupted, the power supply failing or other energy source failure,

In particular, there shall be sufficient braking energy available on board the train (stored energy),
distributed along the train consistent with the design of the brake system, to ensure the application
of the reguired brake forces.

Suceessive applications and releases of the brake shall be considered in the design of the hraking
system (inexhaustibility).

In case of unintentional train separation, the two parts of the train shall be brought to a standstill;
the braking performances on the two parts of the train are not required o be identical to the
braking performance in normal mode,

In the event of the braking energy supply being disrupted or the power supply failing, it shall
be possible io hold in a staticnary position a unit with magimum braking load (as defined in
clause 4.2.4.5.2) on a 40 %e gradient by using the friction brake of the main brake system aione, for
at least two hours,
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4.2.4.2.0.

(1)

The unit braking control systen shall have three control medes:

— emergency braking: application of a predefined brake forcein a predefined maximum response
time in order to stop the traln with a defined level of brake performance,

— service braking: application ofan adjustablebrake force in order to control the speed of the
train, including stop and temporary immobilisation.

— parking braking: application of a brake {orce to maintainthe train (or the vehicle) in permanent
immohilisation in a stationary position, without any available energy on board.

A brake application command, whatever its control made, shall take control of the brake systein,
even in case of active brake release command; this requirement is permitied not to apply when
intentional suppression of the brake application command is given by the driver (e.g. passenger
alarm override, uncoupling...).

For speeds higher than 5 km/h, the maximum jerk due to the use of brakes shall be lower than
4m/s3. The jerk behaviour may be derived from the calculation and from the evalnation of the
deceleration hehaviour as measured during the brake tests (as described in the clauses 6.2.2.8 and
6.2.3.9).

Safety requirements

(1)

The braking system is the means to stop a train, and therefore contributes to the safety level of the
railway system.

The functional requirements expressed in clause 4.2.4.2.1 contribute to ensure safe functioning of
the braking svstem; nevertheless, arisk based analysis is necessaryio evaluate the braking perform-
angce, 4s Many components are involved.

For the hazardous scenarics considered, the corresponding safety requirements shall be met, as
defined in the Table 3 below.

Wherea severity is specified within this table, it shail be demonstrated that the corresponding riskis
controlled toan acceplable level, considering thefunctional failure with their typical credible poten-
tial to lead directly to that severity as defined within the table.

Table 3

Braking system — safety reguiremnents

Safety requirement to be met

Associated
Funetional failure with its hazardous severily/ - Minimum atlowable number of
seenario Conseqguence to combinations of failures

be prevented

Noti

Applies to unils fitted with a cab (brake command)

After activation of an emergency Fatalities 2 (no single failure is accepted)
brake command no deceleration of
the train due to failure in thebrake
system (complete and permanent loss
of the brake force).

Note: activation by the driver orby
the CCS system to be considerad.
Activation by passengers (alarm) not
relevant [or the present scenario.
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Safety requirement to be met
Assoclated
Functional (aithuee with [ts hazardous severidy/ Minimum allowabte number of
seenario Consequence Lo combinations of failures
be prevented
MNoz
Applies to units equipped with traction eguipment
After activation of an emergency Fatalities 2 (na single failure is accepted)
brake command, no deceleration of
the train dueto failure in the traction
svstam (Traclion force z Brake force).
Noa
Applies to all units
After activation of an emergency NA single point(s) failure(s) leading
brake command, the stopping o the longest caleulated stop-
distance is longer than the one in ping distance shall be identified,
noermal mode due to failure(s) in the and the increase of the stopping
brake system. distance compared to the
Note: the performance in thenormal Earén'[ﬂ _que 1{”0 failure) shall
modeisdefinedinclause4.2.4.5.2. € celermined.
No4
Applies to all units
Aller activation of a parking brake NA 2 {no single [ailure is accepted)
command, no parking brake force
applied {complete and permanent loss
of the parking brake force}.

Additional brake systems shall be considered in the safety study under the conditions specified in
clauses 4.2.4.7 and 4.2.4.8.

The demonstration of compliance (conformity assessiment procedure) is described inclause 6.2.3.5
of this TSI,

4.2.4.3. Type of brake system

(1)  Unitsdesigned and assessedtobeoperatedin general operation (various formations of vehiclesfrom
different origins; train forpation not defined at design stage) on other track gauge systems than the
1 520 mm system shall be fitted with & brake system with a brake pipe compatible with the UIC
brake system. Tothis end, the specification referenced in Appendix J-1, index 22. ‘Requirernents for
the brake system of trains hauled by a locomotive’ specifies the principles to be applied.

This requireinent is set to ensure technical compatibility of the brake function between vehicles of
various origins in a train.

{2) Thereisnoreguirement on the type of brake svstem for units ({rainsets or vehicles) assessed in fixed
or predefined formation.




4.2.4.4. Brake command

4.2.4.4.3,  Bmergency braking command

{1}  This clause applies to units fitted with a driver's cab.

(2)  Atleast twoindependent emergency brake comimand devices shall be available, allowing the activa-
tion of the emergency brake by a simple and single action {rom the driver in his normal driving pes-
iioun, using one hand.

The sequential activation of these two devices may be considered in the demonstration of compli-
ance to the safety requirement No 1 of Table 3 of clause 4.2.4.2.2.

Omne of these devices shall be a red punch button (mushreom push button).

The emergency brake position of these fwo devices when activated shall be self-locking by a mechan-
ical device; unlocking this position shall be possible only by an intentional action.

(1) Theactivation of theemergency brake shallalso be possible by the Control-Command and signalling
on-hoard system, as defined in the TSI CCS.

{4) Unless the command is eancelled, the emergeney brake activation shall lead permanently, automati-
cally 1o the following actions:

— transmission of an emergency brake command along the train by the brake control line,

_ cut-offofall tractive effortin lessthan 2 seconds; this cut-offshall not heable tobe reset until
the traction command is cancelled by the driver,

..... — an inhibiton of 211 ‘release brake commands or actions.

4.2.4.4.2 Service braking command

{1} This clause applies to units fitted with a driver's cab,

(2) The service brake function shall allow the driver to adjust (bv application or release) the brake force
hebwesn a minimum and a maximum valuein a rangeofat least 7 steps {Ineluding brake release
and maximuin brake force), in order to control the speed of the train.

{9) The service braking command shall be active only in one location in a train. To meet this require-
ment, it shall be possible to isolate the service braking function of the other service braking
command(s) of theunit{s) part of atrain formation, as defined for fixed and predefined formations.

{4) When the speed of the train is higher than 15 km/h, the service brake activation by the driver shall
lead automatically to the cut-off of all tractive effort; this cut-off shall not be reset until the traction
command is cancelled by the driver.

Noles:

— in case of service brake and traction controlled by automatic speed regulation, the traction cut-off is
not required to be cancelled by the driver,

— afriction brake may be usad intentionally at speed higher than 15 km/h with traction for specific
purpose {de-icing, cleaning of brake components...}; it shall not be possible to use these particular
fanctionalities in case of emergency or service brake activation.

4.2.4.4.3 Direct braking connmand

(1) Locomotives (units designed to haul freight wagons or passenger carriages) assessed for general
operation shall be fitted with a direct brake system.

(2) The direct brake system shall allow the application of a brake force on the concerned unit(s) inde-
pendently of the main brake command, with other unit(s) of the train remaining without brake
applied.
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4.2.4.4.5
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Dynamic braking command

If a unit is equipped with a dynamie brake system:

{1} 1t shall be possible to prevent the use of regenerative braking on electric units so that there is no
return of energy to the overhead contact line when driving on a line which does not allow that.

See also clanse 4.2.8.2.3 for regenerative brake,

(2) It is permitted to use s dynamic brake independently from other brake systems, or together with
other brake systems {(blending).

{3} Where an locomatives the dynamic brake is used independently from other brake systems, it shall
be possible to limit the maximuum value and rate of variation of the dynamie brake effort to prede-
fined values,

Note: thislimitation relates tothe forees transmitted tothe track when locomotive(s) is (are} integrated in
atrain. It may be applied al operating level by setting the values necessary for compatibility with a particu-
lar line (e.g. line with high gradient and low curve radius).

Parking braking command

(1) This clause applies to all units.

{2} Theparkingbraking command shall lead tothe application of a defined brake force for an unlimited
period of time, during which a lack of any energy on board may occur.

{1} It shall be possible to release the parking brake at standstill, including for rescue purposes.

{4) Forunitsassessedin fixed or predefined formations, and for locomotives assessed for general opera-
tion, the parldng brake command shall bé activated automatically when the unit is switched off. For
ather uniis, the parking brake command shall be efther activaled manuaily, or activated automati-
cally when the unit is switched off.

Nete: the application of the parking brake force may depend on the status of the main brake funclion; it
shall he effective when the energy on board to apply the main brake function is lost or is going toincrease
or decrease (after having switched on or off the unit).

Braking performance
General requirements

(1) The unit (tralnset or vehicle) braking performance (deceleration = F{speed } and equivalent response
time} shall be determined by calcuialion as defined in the specification referenced in Appendix J-1,
index 23, considering a level track.

Each caleulation shaii be perforimed for wheel diaieters corresponding to new, half-werm and worn
wheels, and shall include the calculation of the required wheel/rail adhesion level (see clause
4.2.4.6.1).

(2] The friction coefficients used by friction brake equipment and considered in the calculation shall be
justified (see the specification referenced in Appendix J-1, index 24).

The braking performance czleulation shall be performed for the two control medes: emergency
g per : p £enc)
brake and maximum service brake.

(4)  The braking performance calculation shall be performed at design stage, and shall be revised (correc-
tion of parameters) after the physical tests requived {in the clauses 6.2.3.8 and 6.2.3.9, morder to be
consistent with test results.

The final braking performance calculation {consisient with test results) shall be part of the technical
documentation spacified in clause 4.2.12.
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{5)

The maximum average deceleration developed with all brakes inuse, ineluding the brake independ-
ent of wheel/rail adhesion, shall be lower than 2,5 m/s% this requirement is linked to the longitu-
dinal resistance of the track.

4.2.4.5.2 Emergency braking

{1)

{4)

Hesponse time:

Yor units assessed in fixed formalion(s) or predefined formation(s), the equivalent response time (¥}
and the delay time (*) evaluated on the Lotal emergency braking force developed incase of the emer-
gency brake command shall be lower than the following values:

— FEguivalent response time;
— 3 seconds for units of maximum design speed higher or equal to 250 kan/h
— 5 seconds for other units

— Delavtime: 2 seconds

Forunits designed and assessed for general operation, theresponse time shall he as specified for the
UIC brake system (see also clause 4.2.4.3: the brake system shall be compatible with the UIC brake
sysiem).

(*) ta be evaluated on the total brake foree, or on pressure in brake cytinders in case of pneumalic
brake system; definition according to the specification referenced in Appendix J-1, index 25,
clanse 5.2.3.

Calenlation of the deceleration:

Forall units, the emergency braking performance caiculation shallbe performed in accordance with
the specification referenced in Appendix J-1, index 26; the deceleration profile and stopping
distances at the following initial speeds (if lower than the maximum design speed of the unit) shall
be determined: 50 kim/h; 100 km/b; 120 kom/h; 140 kim/h; 160 km/h; 200 km/h; 230 Ian/h;
300 km/h; maximum design speed of the unit.

For units designed and assessed for general operation, the brake weight percentage (lambda) shall
also be determined.

The specification referenced in Appendix J-1, index 25, clalse 5.12 specifies how other paramelers
(brake weight percentage {lambda]}, braked mass) can be derived from the calculation of the decelera-
vion or from the stopping distance of the unit.

The emnergency braking performance calculation shall be performed with a brake system in two
different modes, and considering degraded conditions:

— Normal mode: no failure in the brake system and nominal value of the friction coefficients
(corresponding to dry conditions) used by friction brake equipment. This calculation provides
the braking performance normal mode.

— Degraded mode: corresponding to the fallures considered in clause 4.2.4.2.2, hazard no. 3, and
nomyinal value of the friction coefficients used by friction brake equipment. Degraded modeshall
consider possible single fajlures; to that end, the emergency braking performance shall be deter-
mined for the case of single point(s) failure(s) leading to the longest stopping distance, and the
associated single failure shall be clearly identified {component involved and failure mede, failure
rale if available)

— Degraded conditions: in addition, the emergency braking performance caleulation shall be
performed with reduced values of the friction coefficient, with consideration of limit values for
temperature and humidity {see the specification referenced in Appendix J-1, ndex 27,
clavse 5.3.1.4).

Note: these different modes and conditions have to be considered particularly when advanced
Cantro! Command and Signalling svstems (such as ETCS) are implemented, aiming at optimising the
railway system.
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The emergency braking performance caleulation shall be performed for Lthe three following load
conditions:

— poinimum load: ‘designmass inworkingorder’ {(as deseribedinclause 4.2.2.10)
— normal load: ‘design mass under normal payload’ (as described in clause 4.2.2.10)

— maximum braking load: load condition lower or equal to ‘design mass under exceptional
pavload’ (as described in clause 4.2.2.10)

Incasethisload condition is lower than ‘design massunder exceptional payload’, it shall be justi-
fied and docuimented in the general documentation described in elause 4.2.12.2.

Tests shall be performed to validate the emergency braking ealeulation, according to the conformity
assessment procedure specified in clause 6.2.3.8.

Foreach lead condition, thelowest result (1.e. leading tolongest stopping distance) of the emergency
braking performance in normal mede’ calculations at the design maximum speed (revised according to
the results of tests required above) shall be recorded in the technical documentation defined in
clause 4.2.12.2 of this TSL

sdditionally, for units assessed in fixed or predefined formation of design maximum speed higher
than orequal to 250 km/h, thestopping distance in case of ‘emergency braking performance in
normal mode’ shall not exceed the following values for the load condition ‘normal load™:

— 5360 m from the speed of 350 km/h (if < design maximum speed).

— 3 650 m from the speed 300 kin/h (if < design maximum speed}.

- zazomiromthespeed 250 km/h.

— 1goomfromthespeed2ookm/h.

Service braking

(1)

(1)

Calculation of the deceleration:

For all units, the maximum service braking performance caleutation shall be performed in accord-
ance with the specification referenced in Appendix.f-1,index 28 with a brake system in normal
mode, with nominal value of the friction coefficlents used by friction brake equipment for theload
condition ‘design mass under normal paylead’ at the design maximum speed.

Testsshall be performed tovalidate the maximum service braking calculation, according to the con-
formity assessment procedure specified in clause 6.2.3.9.

Maximum service braking performance:
When the service braking has higher design performance capability than the emergency braking, it

shall be possible tolimit the maximum service braking performance (by design of the braking control
system, or as a maintenance activity) at a level lower than the emergency braking performance.

Note: AMember State niay ask the emergency braking performance tobe at a higher level than the
maximum service braking performance for safety reasons, but in any case it cannot prevent the accesstoa
railway undertaking using a higher maximum service braking performance, unless that Member State is
able to demonstrate that the national safety level is endangered.

Calcnlations related to thermal capacity

{1)
{2)

This clause applies to all units.

For OTMs, it is aliowed to verify this requirement by temperature measurements on wheels and
brake equipment.
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4.2.4.0.

4.2.4.6.1

(5)

The brake energy capacity shall be verified by caleulation showing that the braking system in normal
mode is designed to withstand the dissipation of the braking energy. The reference values used in
this ealeulation for the components of the braking system that dissipate energy shall either be vali-
dated by a thermal test or by previous experience,

This calentation shall include the scenario consisting of 2 successive emergency brake applications
from the maximum speed {time interval corresponding to the time needed to accelerate the train up
o the maximum speed) on level track for theload condition ‘maximum braking load’,

Incase of unitthat cannot be operated alone as atrain, the time interval between 2 successive emer-
gency brake applications used in the caleulation shall be reported.

The maximum line gradient, associated length and operating speed for which the brake system is
designedin relation with brake thermal energy capacity shall also be defined by a calculation for the
load condition ‘maximum braking load’, with the service hrake being used to maintain the trainata
constant operating speed.

The result (maximum line gradient, associated length and operating speed) shall be recorded in the
rolling stock documentation defined in clause 4.2.12 of this TSL

The following ‘reference case’ for the slope o be considered is suggested: maintain the speed of
8o km/hon a slope of 21 %o constant gradient over a distance of 46 km. If this reference case is
used, the documentation may only mention the compliance to it

Forunits assessed ln fixed and predetined formation of design maximum speed higher than oy equal
to 250 kn/h, they shall additionally be designed to operate with braking system in normal mode
and load condition ‘maximum braking load’ at speed equal to 90 % of the maximum operating
speed on maximum descending gradient of 25 %o during 10 km, and on maximum descending
gradient of 35 %. during 6 km.

Parking brake

Performanecs;

Aunit (train or vehicle) in load condition ‘design mass in working order’ without any power supply
available, and stationary permanently on a 40 %o gradient, shall be keptimmobilised.

Immobilisation shall be achieved by means of the parking brake funetion, and additional means (e g.
scotchas) in case where the parking brake is unable to achieve the performance on its own; the
required additional means shall be available on board the train.

Caleulation:

The unit {train or vehicle) parking brake performance shall be caleulated as defined in the specifica-
tion referenced in Appendix J-1, index 29. The resulf {(gradient where the unit is kept immobi-
lised by the parking brake alone) shall be recorded in the technical documentation defined in
clause 4.2.12 of this TSI

Wheel rail adhesion profile — Wheel slide protection system

Limit of wheel rail adhesion profile

{1)

The braking system of a unit shall be designed so that emergency brake performance (dynamic brake
included if it contributes to the performance) and the service brake performance (without dynamic
brake) do not assume a calculated wheel/rail adhesion for each wheelset in the speed range
> 50 km/h and < 250 km/h higher than 0,15 with the following exceptions:

- forunits assessed infixed or predefined formation(s) having 7axles or less, the caleulated wheel/
rail adhesion shall not be higher than 0,13,

— for units assessed in fixed or predefined formation(s) having 20 axles or more the caleulated
whael/rail adhesion for the load case ‘minimum load’ is permitted fo be higher than 0,15, but
shall not be higher thano,17.
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(4)
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Note: for the load case ‘normal load’, there is no exceplion; the limit value of 6,15 applies.

This minimum number of axles may be reduced to 16 axles if the test required In Section 4.2.4.6.2
related to the efficiency of the W3P system is performed for the load case ‘minimum load’, and
provides positive resulf,

Inthe speed range > 250 km/h and < = 350 km/h, the three limit values above shall decline linearly
in order to be reduced by 0,05 at 350 kn/h.

Theaboverequirementshall alscapply fora direct brakecommand described inclause 4.2 4.4.3.

The design of a unit shall not assume wheel/rail adhesion higher than o,12 when calculating the
parking brake performance.

These limits of whee! rail adhesion shall be verifiad by calculation with the smallest wheel diameter,
and with the 2 load conditions considered in clause 4.2.4.5.2.

All values of adhesion shall be rounded to bwo decimal places.

Wheel slide protection sysiem

(1)

(4)

Awheel slide protection system (WSP) i3 a system designed to make the best use of available adhe-
ston by a controlled reduction and restoration of the brake foree fo prevent wheelsels from locking
and uncontrolled sliding, therebyv minimising the extension of stopping distances and possible wheel
damage.

Requirements on the presence and use of 2 WSP system on the unit:

B

Units designed for maximum service speed higher than 150 km/h shall be fitted with a wheel slide
proteciion systerm.

Units equipped with brake blocks on wheel running surface with a brake performancewhich
assumes in the speed range > 30 kin/h a caleulated wheel/rail adhesion higher than .12 shall be
fitted with a wheel slide protection system.

Tnits not equipped with brake hlocks on wheel running surface with a brake performance which
assumes in the speed range > 30 km/h a calculated wheel/rail adhesion higher than ¢. 11 shallbe
fitted with a wheel slide profection system.

The requirement on the wheel slide protection system above shall apply to the two brake modes:
emergency brake and service brake.

1t shall also apply to the dynamic brake system, which is part of the service brake, and can he part
of the emergency brake (see clause 4.2.4.7).

Reguirements on the WSP system performance:

For units equipped with a dynamic braking system, a W5P system (if present according tothe point
above) shall control the dynamic brake foree; when this WSF system is not available, the dynamic
brake farce shall be inhibited, or imited in order not to lead a wheel/rail adhesion demand higher
than 0.15.

The wheel slide protection system shall be designed according to the specification referenced in
AppendixJ-1, index 30, clause 4; the conformity assessment procedureis specified in clatse 6.1.3.2.

Reguirements on performance at unit level:
If & unit is equipped with a WSP, a test shall be done to verify the efficiency of the WEP system
(maximum extension of the stopping distance compared to stopping distance on dry rail) wheninte-

grated in the unit; the conformily assessment procedure is specified in clavse 6.2.3.10.

The relevant components of the wheel slide protection system shall be considered in the safely
analysis of the emergency brake function required in clause 4.2.4.2.2.
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4.2.4.8.

4.2.4.8.1.

4.2.4.8.0

(8)  Wheel rotation monitoring svstem {(WRM)

Units of design maximum speed higher or equal Lo 250 kim/h shall be equipped with a wheel rota-
{lon menitoring system to advise the driver that an axle has seized; the wheel rotation monitoring
systemn shall be designed according io the spectfication referenced in Appendin J-1, index 30,
clanse 4.2.4.3.

Dvnamic brake — Braking system linked to traction system

Where the braking performance of the dynamie brake or of braking system linked to the traction system
is included in the performance of the emergency braking in normal mode defined in clause 4.2.4.5.2, the
dynamic brake or the braking system linked to fraction:

(1)  Shall be commanded by the main brake svstem control line {see clatise 4.2.4.2.1).

(2} Shallbe subject to a safety analysis covering the hazard ‘after activation of an emergency command,
complete loss of the dynamic brake foree’.

This safety analvsis shall be considered in the safety analysis required by the safety requiremnent N 3 set
out in clause 4.2.4.2.2 for the emergency brake function.

For electric units, in case the presence on-hoard the unit of the voltage delivered by the external power
supply is a condition for the dynamic brake application, the safety analysis shall cover faltures leading to
ahsence on-hoard the unit of that voliage.

In case the hazard above is not controlled at thelevel of the ralling stock (failure of the external power
supply system}, the braking performance of the dynamic brake or of braking system linked to the traction
system shall not be included in the performance of the emergency braking in normal mode defined in
clause 4.2.4.5.2.

Braking svstem independent of adhesion conditions
General

(1}  Brake svstemns able to develop a brake force applied on the rail, independent of the wheel /rail adhe-
sion condition, are a means of providing additional braking performance when the requested per-
formanceis higher than the performance corresponding to the limit of the available wheel rail adhe-
sion (see clause 4.2.4.6).

{2) It is permissible to include the eontribution of brakes independent of wheel/rail adhesion in the
braking performance in normal mode defined in clause 4.2.4.5 for the emergency brake; in such a
case, the brake system independent of adhesion conditicn:

{2)  Shall be commanded by the main brake system control line (see clause 4.2.4.2.1).

{4)  Shall besubjeet of a safety analvsis covering the hazard ‘after activation of an emergency command,
compiete loss of the brake force independent of the wheel/railadhesion’.

Thissafety analysis shall be considered in the safety analysis required by the safety requirement No 3
set out in clause 4.2.4.2.2 for the emergency brake function.

Magnetic track brake

{1} Requirementsonmagnetic brakes specified by the CCS subsystem are referenced inclavse 4,2.3.3.1
of this TSL

{z) Amagnetictrack brake is allowed to be used 4s an emergency brake, as mentioned in the TSIINF,
clause 4.2.6.2.2.

{1) The geometrieal characteristics of the end elements of the magnet in contact with the rail shall be as
specified for one of the lypes deseribed inthe specification referenced in Appendix.J-1, index 31.

(4) Magnetic track brake shall not be used at speed higher than 280 km/h.
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4.2.4.8.9 Eddy current track brake
(1) Thisclause covers only eddy current track brake developing a brake foree between the rolling stock
and the rail.
() Requirements on eddy current track brakes specified by the CCS subsystem are referenced in
clause 4.2.9.3.1 of this TSI,
{(3)  Theconditions for use ol eddy current track brake are not harmonised {regarding their effect on rail

heating and vertical force).

Therefore, requirements to be met by eddy current track brake are an open point.

(4)

Uniil the ‘open point is closed, the values of maximum longitudinal braking force applied to the
track by theeddy current track brake specified inthe clause 4.2.4.5 of the TSTHS RST 2c08 and
used at speed = 50 kin/h are deemed to be compatible with HS lines.

4.2.4.9. Brake state and fault indication

{1

(6)

Information available totrain stafl shail allow the identification of degraded conditions concerning
therolling stock {brake performance lower than the performance required), for which specific oper-
ating rules apply. To that end, it shall be possible at certain phases during operation for the train
stafl to identify the status (applied or released or isolated) of the main (emergency and service)and
parking brake systems, and the status of each part (including one or several actuators) of these
systems that can be controlled and/or isolated independently.

If the parking brake always depends directly on the siate of main brake systemn, itis not required to
have an additional and specific indication for the parking brake system.

The phases that shall be considered during operation are standstill and running.

When at a standstill, train staff shall be able to check from inside and/or cutside of the train:

~ The continuity of the train brake control command line,

— The availability of the braking energy supply along the train,

— The status of the main brake and parking brake systems and the status of each part (Including
one or several actuators) of these svstems that can be controlled and/or isolated separately {as
described above in the first paragraph of this clause), excepted for dynamic brake and braking
systern linked to traction systems,

When running, the driver shall be able to check from the driving position in the cab:

— The status of the train brake control command line,

-~ The status of the train brake energy supply,

— The status of the dynamic brake and braking system linked fo traction system where they are
included in the performance of the emergency braking in normal mode,

— The status applied or released of at least one part (actuator) of the main brake svstem which is
controlled independently (e.g. a part which isinstalled on the vehicle fitted with an active cab).

The function providing the inforation described above Lo the train staff is a function essential to
safety, as it is used for the train staff to evaluate the braking performance of the train.

Where local information is provided by indicators, the use of harmonised indicators ensures the
required safety level.

Where a centralised control system allowing the train staff to perform all checks from one location
(i.e. insidethe drivers cab)is provided, it shallbe subject to a reliability study, considering the failure
mode of components, redundancies, periodicchecks and other provisions; based on thisstudy, oper-
ating conditions of the centralised control system shall be defined and provided in the operating
documentation described in clause 4.2.12.4.
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4.2.4.10.

4.2.5.

Applicability io units intended for general operation:

Omly functionalities that are relevant to the design characteristics of the unit {e.g. presence of a cab,
...} shall be considered,

The signals transmission required (if any) between the unit and the other coupled unit(s} in a train
for the information regarding the brake system to be available at train level shall be documented,
taking into account functional aspects.

This TSI does not impose any technical solution regarding physical interfaces between units.

Brake requirements for rescue purposes

(1)

Allbrakes (emergency, service, parking) shall be fitted with devices allowing their release and isola-

tion. These deviees shall be accessible and functional whether the train or vehicle is: powered, non-
powered or immobilised withont any available energy on board.

For units intended te be operated on other track gauge svstems than 1 520 mm system, it shall be
possible, following a failure during operation, to rescue a train with no energy available on board by
arecovery power unit equipped with a pneumatic brake system compatible with the TIC brake
systern (brake pipe as braking conirol command line).

Note: see clause 4.2.2.2.4 of this TSI for mechanical and prneumatical interfaces of the recovery

unit.

During the rescue, it shall be possible to have a part of the brake system of the reseued train
controlled by means of an interface device; in order to meet this requirement, itisallewed to rely on
low voltage provided by a battery to supply control circuils on the rescued train,

The braking performance developed by the rescued train in this particular operating mede shall be

evaluated by a caleulation, but is not required to be the same as the braking performance described
in clause 4.2.4.5.2. The caleulated braking performance and rescue operating conditions shall be
part of the technical documentation described in clause 4.2.12.

This requirement does not apply to units which are operated in a frain formation of less than
200 tons (load condition ‘design mass in working order’}.

Passenger-related items

Forinformation purposes only, the following non-exhaustive list gives an overview of the basic parameters
cavered by the TSI PRM, which are applicable to units which are intended to carry passengers:

seats, including priovity seats

wheelchair spaces

exterior deors, including dimensions, passenger interface for controls
interior doors, including dimensions, passenger interface for controls
oilets

clearways

lighting

customer information

floor height changes

handrails

wheelchair-accessible sleeping accommodation

— step position for vehicle access and egress, including steps and boarding aids.

Additional requirements are specified below in thisclause.
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Sanitary systenis

4.2,

N
—

{1) Ifawatertapis provided in a unit and unless the water is provided from the tap in accordance with
Counci] Directive 98/83/5C (1), avisual sign shall clearly indicate that the water provided at the Lap
is not drinkable.

{2) Sanitary svstems (toilets, washrooms, bar/restaurant facilities) where fitted shall not allow the release
of any material that may be detrimental to the health of people or to the environment, Released ma-
terials (i.e. treated water; water with soap directly released from washrooms excluded) shall be
conformant to the following Directives:

— The bacterial content of water discharged {rom sanitary systems shall not at any time exceed the
bacterial content value for Intestinal enterococel and Escherichia coli bacteria specified as ‘good’
for Inland walers in Directive 2006/7/EC of the Eurapean Parliament and of the Council ()
concerning the management of bathing water quality.

— Thetreatment processes shall not introduce substances that are identified in Annex Iof Directive
2006/11/EC of the European Parliament and of the Council {7) an pollution causaed by certain
dangerous substances discharged into the aguatic environment of the Union.

{3) Tolimit the dispersion of released lguid on the trackside, uncontrolled discharge from any source
shall take place downwards only, under the body frame of the vehicle in a distance not greater than
0,7 metres from the longitudinal centre line of the vehicle.

{4) Thefollowing shali be provided in the techuical documentation deseribed inclavse 4.2.12:
— The presence and type of toilets in a unit,
— The characteristics of the flushing medium, if it is not clean water,

— Thenature of the treatment svstern for released water and the standards against which conform-
ity has been assessed.

4

4.2.5.2, Audible communication system

{1} This clause applies ta all units designed to carry passengers and units designed to baul passenger
trains.

(z) Trainsshall be equipped as a minimum with a means of audible communication:
~ for the train crew to address the passengers in a train

— for internal communication between the train crew and in particular between the driver and
staff in the passenger area (il anv})

(3) The equipment shall be able to remain on standby independemlyéf the main energy source for at
least three hours. During the standby time the equipment shall be able o actually function at
random intervals and periods during an accumaulated time of 3o minutes.

{4} Thecommunication system shall be designed in such a manner that it continues to operate at least
half (distributed throughout the train) of its loudspeakers in the event of a failure in one of its trans-
mission elements or, as an alternative, another means shali be available to inform the passengers in
the event of a failure.

{5) Provisions for passengers to contact train crew are prescribed in clause 4.2.5.3 {passenger alarm) and
i clause 4.2.5.4 (communication devices for passengers)

{(6) ApphHeability to units intended for general operation:

Only functionalities that are relevant 1o the design characteristics of the unit (e.g. presence of a cab,
of a crew Interface system,...) shall be considered.

(1) Council Directive98/83/ECof 3 November 1go8on the quality ofwaier intended for human consumption (0J1.330.5.12.1698, p. 32).

(2) Directive 2006/7/EC of the European Parliament and of the Council of 15 February 2000 coneerning the management of bathing water
quality and repealing Directive 76/160/BEC (0T 164, 4.3.2006, p. 37).

(3} 32006L0011: Directive 2006/ 11/ EC ofthe European Parliament and ofthe Council of 15 Februarv2oo6 on pollution cansed by certain
dangerous substances discharged into the aguatic environment of the Commaunity (OJ L 64, 4.3.2006, p. 52].
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The signals transmission required between the unit and the other coupled unit(s) in a train for the
communication system to be available at train level shall be implemented and documented, taking
into account functional aspects.

=]

This TSI does not impose any technical solution regarding physical interfaces betveen units.

Passenger alarm
General

(1)  This clause is applicable to all units designed to carry passengers and units designed to haul
passenger trains.

{2) The passenger alarm function gives to anvone in the train the opportunity to advise thedriver of a
potential danger, and has consequences at operating level when activated (e.g. braking initiation in
absence of reaction from the driver); it is a safety related function, for which the requirements,
including safety aspects, ave set out in this clause.

Requirements for information interfaces

{1)  With the exception of toilets and gangways, each compartment, each entrance vestibule and all
other separated areas intended for passengers shall be equipped with at least one clearly visible and
indicated alarm device o inform the driver of a potential danger.

{2) Thealarmdevice shall be designed so that oneeactivated it cannot be cancelled by passengers.

{3)  Atthe triggering of the passenger alarm, both visual and acoustie signs shall indicate to the driver
that one or more passenger alarms have been activated.

(4 A device in the cab shall aliow the driver ‘to acknowledge his awareness of the alarm. The driver's
acknowledgement shail be perceivable it the place where the passenger alarm was triggered and
shall stop the acoustic signal in the cab.

(5) Onthedriver'sinitiative, the system shall allow a communication link to be established between the
driver's cab and the place where the alarm{s) was/were triggered for units designed for operation
without statf en-board {other than driver).For units designed for operation with staff on-board {other
than driver), it is permitted te have this communication link established between the driver's cab
and the staff on-board.

The system shall allow the driver to cancel this communication Hnk on his initiative.

{6} & device shall enable the crew to reset the passenger alarin.

Requirements for activation of the brake by the passenger alarm

(1) ‘Whentheirain is stopped at a platform or departing from a platform, activation of a passeoger
alarm shall lead to a direct application of the service brake or the emergency brake, resulting in a
completestop. In this case, only after thetrain has cometoa complete stop, asystem shall allow
the driver to cancel any automatic braling action initiated by the passenger alarm;

{2) Inothersituations, 16 +/-1 seconds affer activation of the (first) passenger alarm, at least an auto-
matic service brake shall be initiated unless the passenger alarm is acknowledged by the driver
within thistime. The svstem shall allow the driver to override at any Hime an automatic braking
action initlated by the passenger alarm.

{Criteria for a train departing from a platform

(1) A train is deemed to be departing from a platform during the period of time elapsing betweenthe
moment when door status is changed from ‘released’ to ‘closed and locked’ and the moment when

the train has partly left the platform.
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This moment shall be detected on-board (function allowing physical detection of the platform or
based on speed or distance criteria, ar any alternative criteria).

Far unils ntended to operate on lines that are fitted with the TTCS track side system for cantrol-
command and signalling (including ‘passenger door’ information as deserihed In Annex A Index 7 of
TSICCS), this on-board device shall ba able to receive from the ETCS system theinformation related
to platform,

Bafety requirements

{1)

{3)

For theseenario failure in the passengeralarm system leadin gtotheimpossibility for a passenger Lo
initiate the activation of brake in order to stop the train when frain departs from 2 platform’, it shall
e demonstrated that the risk is controlled to an acceptabie level cansidering that the functional
fallure has bypical credible potential tolead directly to“single fatality and for severe injury’.

Forthe scenaric failure in the passenger alarin system leading to no information given to the driver
incase of activation of a passenger alarw’, it shall be demonstrated that the risk is controlled to an
acceptable level considering that the funetional failure has typical eredible potential to lead directly
to ‘single fatality and/or severe injun.

The demonstration of conformity (conformi ty assessment procedure) is described in clauge 6.2.3.5
of this TSI,

Degraded mode

(1)

(2)

Units fitted with a driver's cab shall be fitted with a device which allows authorised staff to isolate
the passenger alarm systeim.

If the passenger alarm syslem is not functianing, either after intentional isolation by staff, duetoa
technical failure, or by coupling the unit with a non-compatible unit, this shall be permanently indi-
cated tothe driver in the active driver's cab, and application of the passenger alarm shall restlt in a
direct application of brakes.

Atrainwithanisolated passenger alarin system does not meet the minimum requirements for safety

and interoperability as defined in this TSI and shali therefore be regarded to as being in degraded
mode.

Applicability to units intended for general operation

(1)

(2)

(3)

Only functionalities that are relevant to the design characteristics of the unit (e.g. presence of acab,
of a crew interface system,...} shall be considered,

The signals transmission required between the unit and the other coupled unit(s) in a train for the
jpassenger alarm system to be available at train Jevel shall be im plemented and documented, taking
into account functional aspects described above in this clause,

This TSI does not impose any technical solution regarding physical interfaces between nnils.

Communication devices for passeungers

(1)

{2)

(3)

()

This clause applies to all units designed to carry passengers and units designed to haul passenger
trains.

Units designed for operation without staff on-board (other than driver) shall be equipped with a
‘communication device’ for passengers toinform a personwhocan takeappropriateaction.

The requirements to the location of the ‘cominunication device’ ave the ores applicable for the
passengeralarm as definedin clanse 4.2.5.3 ‘Fassengeralarm: functional requirements’,

The system shall allow the communication link to be requested on the initiative of the passenger.
Thesystem shali allow the person receiving the communieation (e.g.driver) tocancel this communi-
cation link at his initiative.
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4.2.5.5.3.

The ‘communication device’ interface to passengers shall be indicated by 2 harmonised sign, shall
include visual and tactile svmbols and shall emit o visual and audible indication that it has been
operated. These elements shall be in aceordance with the PRM TSL

Applicability to units intended for general operation:

Culy functionalities that are relevant to the design characteristics of the unit (e g. presence of acab,
of a crew inferface system, ete.) shall be cousldexed

The signals transmission required between the unit and the other coupled unit(s) in a train for the
communication system to be available at train level shall be implemented and documented, taking
into account functional aspects,

This TSI does not impose any technical solution regarding physical interfaces hetween units.

Exterior doors: passenger access to and egress from Rolling Stock

General

(1) This clause applies to all units designed to carry passengers and units designed 10 haul passenger
frains.

{2} Doorsintended forstaffand freight are dealt with in clauses 4.2.2. 8 and 4.2.9.1.2 of this TSI,

(3} The control of external passenger aceess doors s a function essential to safety; the functional and

safety requirements expressed in this clause are necessary to ensure the safety level required.

Terminology used

(1)

(=)
(2)

In the eontext of this clause a ‘door’ is an external passenger aceess door (with one or more leav as),
intended primarily for passengers to enter-and leave the unit.

4 ‘locked door’ 1z a door held closed by a physical door locking device

A'doorlocked out of service’ is o door immabilised in a closed position by a manually operated
mechanical locking device.

Adoor'released’ isadoor thatisable tobe opened by operatingthe lacal or, ceniral door control,
(where the latter is available).

For the purpoqe of this clause, a frain is assumed to be at a standstill when the speed has decreased
ta 3 kim/h or less,

Forthe purpose of this clause, “train crew” means one member of the on-board statf in charge of the
checlisrelated tothedoorsysteny; itmay bethedriveroranother memberoftheon-board staff.

Boor closing and locking

(1)

(=)

(2)

(4)

The door control device shall allow the train crew to close and lock all the doors before the train
departs.

Where a movable step has to be retracted, the closing sequence shall include the movement of the
step to the retracted position.

When the centralised door closing and locking is activated from a loeal control, adjacent to a door,
it is permissible for this door to remain open when the other doors close and lock. The door
conirol system shall allowthe stafftocloseand lock thisdoor subsequently before departure,

The doors shall be kept closed and locked until they are released in accordance with clanse 4.2.5.5.6
"‘Door epening’. In the event of loss of power to the door controls, the doors shall be kept locked by
the locking mechanism.

Note: see clause 4.2.2.3.2 of TSI PRM for alert signal when closing a door.
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Door obstacle detection:

External passenger accessdoors shallincorporate devices Lhat detect ifth eycloseonanobstacle(eg.
a passenger). Where an obstacle is detected the doors shall automatically stop, and remain free for a
limited peried of time or recpen. The sensitivity of the system shall he sueh as to detect an obstacle
according to the specification referenced in Appendix J-1, index 32, clause 5.2.1.4.1, with a
maximum foree on the obstacle according to the specification referenced in Appendix J-1, index 32,
clause 5.2.1.4.2.3,

Locking a door out of service

(1)

{2)

Amanually operated mechanical device shall be provided ro enable {the train crew or maintenance
staff) 1o lock a door out of service.

The locking out of service device shall:

— Isolale the door from any opening command

— Lock the door mechanically in the ¢losed position
-~ Indicate the status of the isolaticn device

— Permit the door to be by-passed by the ‘door-closed proving systen’

Information available to the train crew

—
—

(

(2]
(3)

(4)

(5)

An appropriate ‘doors-closed proving system’ shall allow the train crew (o check at any moment
whether or not all the doors are osed and locked,

I one or more doors are not lacked, this shall be continuously indicated to the train crew.

An Indication shali be provided to the irain crew of any fault of a deory closing and/or locking
operation.

Audible and visnal alarim signal shall indicale to the Lrain crew an emergency openingof onear
more doors,

A'doorlocked out of service’is permitied to be by-passed by the ‘doors-closed proving system’.

Door opening

(1)

(2)

{3)

(4)

A train shall be provided with door release controls, which allow the train crew or an attomatic
device associated with the stop at a platform, te control the release of doors separately on each side,
allowing them to be opened by passengers or, if available, by a central opening command when the
train is af a standstill.

For uniis intended to operate on lines that are fitted with the ETCS track side system for control-
command and signalling (including ‘passenger door” information as deseribed i Annex A, Index 7
of TSI CCS), this door release control system shall be able to receive from the ETCS svstem theinfor-
mation related to platform.

At each door, local opening controls or opening devices shail be accessible for passengers from both
the outside and the inside of the vehicle.

Where a movable step has to be deployed, the opening sequence shall include the movement of the
step to the deployed position.

Note: see clause 4.2.2.4.2 of TSI PRM for alert signal when opening a door.

Door-traction Interlock

(1)

Traction power shall be applied oniy when ail doars are closed and iocked. This shall be ensured
through an autematic door-traction interloek svstem, The door-traction interlock system shall
prevent traction power being applied when not al! of the doors are closed and Jocked.
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(2}

The traction interlock system shall be provided with a manual override, intended to be activated by
the driver in exceptional situations, to apply traction even when not all of the doors are closed and
locked,

Safety requirentents for clauses 4.2.5.5.2 10 4.2.5.5.7

1

(2)

(3)

Door

(1)

{2)

{3)

(4]

{5}

For the scenario one door is unlocked (with frain crew not correctly informed of this door status) or
released or opened in inappropriate areas (e.g. wrong side of train) or situations (e.g. train running),
it shall be demonstrated that the risk is controlled to an acceptable level, considering that the fune-
tional failure has typical credible potential to lead directly to:

— ‘single falality and/or severe injury’ for units in which passengers are not supposed o stay in
standing positicn in the deor area (leng distance), or to

— ‘single fatality and/or severe injury” for units in which some passengers stay in standing position
in the door area in normal eperation.

Forthesecenario several doors are unlocked {with train crew not correctly informed of this door
status) or released or opened in inappropriate areas {e.g. wrong side of the train) or situations (e.g.
trainrunning), it shall be demonstrated that the risk is controlled toan acceptable level, considering
that the functional failure has typical credible direct potential to lead to:

~ ‘fatality and/or severe injury’ for units in which passengers are not suppesed tostay in standing
position in the door area (long distance), or to

— ‘latalities and/or severe injuries’ for units in which some passengers stay in standing position in
the door area in normal operation.

The demaonstration of conformity {conformity assessment procedure) is described in clause 6.2.3.5
of this TSI,

B

einergency opening

Internal emergeney opening:

Each door shall be provided with an individual internal emergency-opening device accessible to
passengers, that shall allow the door to open; this device shall beactive when the speed isbelow
10 km/h.

Itisallowed to have this device active at any speed (independent of any speed signal); in such a case,
this device shall be operated after a succession of at least two actions.

This device is not required to have an effect on ‘a door locked out of service’. In such a case the
door may be unlocked first.

Safety requirement:

For the scenario ‘faflure in the internal emergency opening system of two adjacent doors along a
through route {as defined in clause 4.2.10.5 of this TSI), the emergency opening system of other
doorsremaining available’, it shall be demmonstrated that the riskis controlied to an acceptable level,
considering that the functional failure has typical credible potential to lead directly to ‘single fatality
and/or severe injury’.

The demonstration of compliance (eonformity assessment procedure) is deseribed in clause 6.2.3.5
of this TSI

External emergency opening:
Each door shall be provided with an individual external emergency-opening device, accessible to

rescue staff, to allow that door to he opened for emergency reasons. This device is not required to
bavean effecton ‘a door locked out of service™. Tn such a case the door shall be unlocked first.
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Manual ferce to open the door:

(6) TFormanual opening of the door, the force required to be exerted by a person shall be according to
the specification referenced in Appendin J-1, index 33.

Applicability to units intended for general operation
(1)  Only functionalities that are relevant to the design characleristics of the unit (e.g. presence of acab,

of a crew interfsce system for door contrel, ete.) shali be considered.

{2)  The signals transmission requirved between the unit and the oter coupled unit{s) in a train for the
doorsystem to be available at train level shall be implemented and documented, laking intoaccount
Tunctional aspeets.

(3) ThisT5Idoes not impose any techaical solution regarding physical interfaces between units.

Exterior doer system construction

(1) ¥ a unit is fitted with a door intended te be vsed by passengers o access or egress the train, the
following provisions apply:

{2)  Doorsshall befitted wilh transparent windows toallow passengersto identify the presenceofa
platform.

(3) Theoutsidesurface of passenger units shall be designed in such a way that they do not give the
possibility for a person to ‘train surf’ when the doors are closed and locked.

{4) Asameasure toprevent trainsurting’, handlolds on the outside surface of the deor svstem shall be
avoided or designed so that they cannot be gripped when the doors are closed.

(5) Handrailsand handholds shall be fixed so that they can withstand the forces exerted on them during
operation.

Inter-unit doors

(1)  This clause is applicable to all units designed to carry passengers.

(2)  Where a unit is equipped with inter-unit doors at the end of coaches or al unit-ends, they shall be
fitted with a device that allows them to be locked (e.g. where a door is not connected by a gangway
for use of passengers to an adjacent coach or unit, etc.).

Internal air qualily

(1)  The quantity and quality of air provided inside the area of vehicles cccupled by passengers and/or
staff shall be such that no risk is developed to the health of passengers ot stall additional tothose
resulting from the external ambient air quality. This is achieved by complying with the requirements
set up below.

A ventilation system shall maintain an acceptable interior €0, level under operational conditions.

{2} The €O, level shall not exceed § 000 ppm in all operating conditions, excepted in the 2 cases

below:

_ Incaseofinterruption oftheventilation, duetoaninterruption ofthe main powersupplyorto
a breakdown of the system, an emergency provision shall ensure the supply of outside air into
all passenger and staff areas.

If this emergency provision is ensured through battery supplied forced ventilation, the duration
inwhich the CO, level will remain below 10 000 ppm shall be defined, assuming a passenger
load derived from the load condition ‘design mass under normal payload’.

The conformity assessment procedure is defined in clause 6.2.3.12.
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4.2.6.1.1

4.2.6.1.2

This duration shall not be less than 30 minutes,

The duration shall be recorded in the technical documentation defined in clause 4.2.12 of
this TSI

— Tn ease of switch off or closing of all means of external ventilation, or switch off of air condi-
tioning svstem, in order te prevent passengers being exposed to environimental fumes that may
bepresent, especially in tunnelg, and inthe eventofafire, asdescribed inclause4.2.10.4.2,

Body side windows

(1) Where body side windows can be opene by passengers and cannot be locked by the train staff, the
size of theopeningshall belimited tosuch dimensions thatitis not possibleto pass a ball shaped
object with 10em diameter through it

FEnuvironmental conditions and aerodynamic effects
Environmental conditions — general

(1) Environmental conditions are physical, chemical or biclogical conditions external to a product and
to which it Is subjected to.

{(2) Theenvironmenlal eonditions to which rolling stock is subjected to Influence the design of rolling
stock, as well as this of its constituents.

{3) The environmental parameters are deseribed in the clauses below; for each environmental parameter,
anominal range is defined, which is the most commeonly encountered in Europe, and is the basis for
interoperable rolling stock.

(4)  Forcertainenvironmental parameters, ranges other thanthenominal one are defined; inthat case,a
range shall be selected for the design of the rolling stock.

For the functions identified in the clau%es helow, design and/or testing provisions taken to ensure
thatthevolling stockis meeting the TSI requirements in this range shalibe deseribed inthe technical
documentation.

(53 Theselected range(s) shall he recorded in the technical documentation deseribed in clause 4.2.12 of
this T8I, as a characteristic of the rolling stock.

{6} Depending on the ranges selected, and on provisions taken (described in the technical doctimenta-
tion), relevant operating rules could be necessary to ensure the technical compatibility between the
rolling stock and environmental conditions that can he met on parts of the network.

In particular, operating rules are necessary when rolling stock designed for the nominal range is
operated on a particular line where the nominal range is exceeded at certain periods of the year.

(7)  Theranses, if different than the nominal one, to be selected to avoid any restrictive operating rule(s)
linked to a geographical area and climatic conditions, are specified by the Member States and are
listed i the clause 7.4 of this TSL

Temperature

(1) Rolling stock shall meet the requirements of this TSI within one (or several) of the temperature
ranges T1 (- 25 °C to+ 40 °C; nominal), or T2 {- 40 °Cto + 35 °Clor T3 (- 25 °Clo + 45 °(C)as
defined in the specification referenced in Appendix J-1, index 34

(2)  The selected temperature range (s) shall be recorded in the technical documentation described in
clause 4.2.12 of this TSI

(3) Thetemperature to consider for design purpose of rolling stock constituents shall take into account
their mtegralion in the roiling stock.

Snow, ice and hail
1)  Rolling stock shall meet the requirements of this TSI when subject to snow, ice and hail conditions

as defined in the specification referenced in Appendix J-1, index 35, which correspend Lo the
nominal conditions {range).
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{2)

{4)
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Theeffect of snow, ice and hail to consider for design purpose of rolling stock constituents shall
take into account their integration in the rolling stock.

Where more severe snow, ice and hail conditions areselected, rolling stock and the parts of the
subsyvatem shall then be designed tomeet TSI requirements considering the following scenarios:

— Snowdrift (light snow with low water eguivalent content), covering the irack upio 8ocm
continuoushy above top rail level

~ Powdersnow, snowfall of large quantities of Fight snow with low waterequivalent content.

— Temperature gradient, temperature and humidity variation during one single run causing ice
build-ups on the rolling stock.

- Combined effect with low temperature according to the temperature zone chosen as defined in
clause 4.2.6.1.1.

In relation with clause 4.2.6.1.1 {elimatic zone T2} and with the present clause 4.2.6.1.2 (severe
conditions for snow, lee and hail) of this TSI, the provisions taken tomeet TSI requirements in these
severe conditions shall be identified and verified, in particular design and/or testing provisions that
are required for the following TSI requirements:

— (Obstacle deflecter as defined in this T31 clause 4.2.2.5: additionally, capabilily to remove snow
in front of the train.

Snow shall be cansidered as an obstacle to be removed by the obstacle defector; the following
requircments are defined in clause 4.2.2.5 (by reference to the specification referenced in
Appendix J-1, index 36):

‘Theobstacle deflector needs tobe of sufficient size tosweep obstacles clear of the path of the
bogie. It shall be a continuous structure and shall be designed so as not to deflect ohjects
upwards or downwards. Under normal operating conditions, the lower edge of the obstacle
deflectorshallbeasclosetothetrack aslfhevehicle movementsand gauge line will permit.
In plan view the deflectorshould approximate to a *V7 profile with an included angle of not
more than 166°. It can be designed with a compatible geometry to function also as a snow
plough’

The forces specified in clause 4.2.2.5 of this TSI are deeined to be sufficient in order to remove
the snow.

— Running gear as defined in the TSI clause 4.2.3.5: considering snow and ice build-up and
possible consequence on running stability and brake function.

— Brake function and brake power supply as defined in the TSI clauseq.2.4.
- Signalling the presence of the train to others as defined in the TSI clause 4.2.7.2.

— Providing a view ahead as defined in the T8I clause 4.2.7.2.1.1 (head lights) and 4.2.9.1.3.1
{front visibility), with windscreen's equipment as defined in clanse 4.2.9.2 functioning.

— Providing the driver with acceptable climate for working asdefined in the TSI clause 4.2.9.1.7.

The selected range for 'snow, ice and hail’ (nominal or severe) and provision adopted shall be docu-
menied in the technical documentation described in clanse 4.2.12.2 of this TSL

Aerodvnamic effects

(1)

(2}

The requirements in this clause apply to all rolling stock except those designed to be operated on
the 1520 mm or1 524 mim or 1 600 min or 1 668 mm track gauge svstems for which the corre-
sponding requirements arve an open point.

The passing of a train causes an unsteady airflow with varying pressures and flow velocities. These
pressure and flow veloeity transients have an effect on persons, objects and buildings at the track-
side; they have also an effect on the rolling stock (e.g. aerodynamic load on vehicle structure,
buffeting of equipment), and are to be taken into account in the design of rolling stock.
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4.2.6.2.1

{3 The combined effect of train speed and air speed causes an aeredynamic rolling moment that can
affect the stability of rolling stock,

Slipstream effects on passengers on platform and on workers trackside

(1) Units of maximum design speed v, > 160 km/h, running in the open air at a reference speed spe-
cified in Tabled, shall notcausethe airspeed ioexceed thevalueu,,as indicatedin the Table 4 as
measured at a height of 0,2 m and 1.4 m above top of rail at a distance of 3,0 m from the track
centre, during the passage of the unit.

Table 4

Limit eriteria

Maximum design
speed v, Cn/h)

Measurement performed at
height above the top of

Trackside maximum
permissible air speed,

Reference speed v, .
(Joam/ b

rail (limit values foru,, (m/s))
160 <V e < 250 G,2m 20 Maximum design speed
1.4 m 15.5 200 km/h or the
maximum design speed,
whichever is lower
25G =V, o2 m 22 g00 kim/h or the
maximum design speed,
whichever is lower
1,4 I 15,5 200 km/h

{z) The lormation to be tested is specified below for different types of rolling stock:

— Unit assessed in fixed formation

The full length of the fixed formation,

In case of multiple unit aperation at least two units coupled together shall be tested.

— Units assessed in predefined formation

Train formation inciuding the end vehicle and intermediate vehicles in a rake consisting of at
least 100 m or the maximum predefined length if shorter than 100 m.

— Unitassessed for use in general operation (frain lormation not defined at design stage):

— theunit shali be tested in a train formation consisting of a rake of at least 100 m of inter-
mediate coaches;

— inthecase of alocomotive or driving cab this vehicle shall be placed inthe firstand in the
last position of the train formation;

— inthecase ofcoaches (passenger carriages) the frain formation shall include asa minimuma
coach formed by the type of unit under assessment running in first and last positions of the
rake of intermediate coaches.

Note: for coaches a conformity assessment is required only in case of new design that has an
impact on the slipstream effect.

{3) The conformity assessment procedure is described in clause 6.2.3.15 of this TST.
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{5)

4.2.6.2.5

(1)
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Head pressure pulse

The passing of two trains generates an serodynamic load on each of the two trains. The requirement
on head pressure pulse in open air allows defining a limit asrodynamic load induced by the rolling
stockinopen air assuming a track centre distance for the trackwhere the frainis intended to be
operated.

The track centre distance depends on the speed and the gauge of the line; minimum values of track
centre distance depending on speed and gauge are defined as per the INF TSL

Units with a maximum design speed higher than 160 km/h and lower than 250 kin/h, runningin
the open air at their maximum speed shall not cause the maximum peak-to-peak pressure of
changestoexceed avalue of 800 Paasassessed over therangeofheightbelween 1,5 mand 3,0 m
above the top of rail, and at a distance of 2,5 m from the track cenire, during the passage of the
head,
Units with a maximum design speed higher ovequal to 250 km/h running in the cpen air at the
given reference speed 250 kin /b shall not cause the maximum peak-to-peak pressure of changes to
exceed a value of 800 Paasassessed over the range of height between 1,5 m and 3,0 m above the
top of rall, and at a distance of 2,5 m from the track cenire, during the passage of the head.
The formation to be verified by a test is specified below for different types of rolling stock:
— Unit assessed in fixed or predefined formation:

— Asingle unit of the fixed formation or any configitration of the predefined formation.
— Unit assessed for use in general operation (train formation not defined at design stage):

— Unit fitted with a drivers cab shall be assessed alone.

— (ither units: Requirement not applicable.

The conformity assessment procedure is deseribed in clause 6.2.3.14 of this TSI

Maximum pressure variations in funnels

Units of maximum design speed bigher than or equal to 200 km/h shall be aerodynamically
designed so that for a given combination {reference case) of train speed and tunne] cross section in
case of a solo run in a simole, non-inclined tube-like tunnel (without any shafts ete.) a requirement
for the characteristic pressure variation shall be met. The requirements are given in the Table s,

Table 5

Requirements for uniis in a sole-run in a non-inclined tube-like tunne)

Reference cuse Criteria for the reference case
Vi Ay Ay Apy+ AP, Apy+ Apy, + Apy
< 250 km/h 200 km/h 53,6 m? <1750 Pa <3000 Pa < 5700 Pa
> 250 km/h 250 km/h 63,0m? <1600 Pa =3 000Pa <4100 Pa

Where v, 13 the train speed and A, Is 1he tunnel cross sectional area.
The formation to be verified by a test is specified below for different types of rolling stock:

— Unit assessed in fixed or predefined formation: assessment shall be made with the maximum
length of the train (including multiple operation of irainsefs).
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~ Unitassessed lor generaloperation (train formation not defined at design stage) and fitted witha
driver's cab: two arbitrary train compositions of minimum length 150 m; one with the unit in
leading position and one with the unit at the end.

— Other units {(coaches for general operation): on the basis of one train formation of af least
400 .

{30 The conformity assessment procedure, including definition of parameters mentioned above is
described in clause 6.2.3.15 of this TEL

Cross wind

(1) This requirement applies to units of maximum design speed higher than 140 km/h.

(2)  Forunits of maximum design speed higher than 140 km/h and lower than 250 kim/h the character-
istic wind curve (CWC) of the most sensitive vehicle shall be determined in accordance with the
specification referenced in Appendix J-1, index 37 and subsequently recorded in the technical file as
perclause 4.2.12,

(3)  Forunits of maximum design speed equalto or higher than 250 km/h the crosswind effects shall be
evaluated according to one of the following methods:

() determined and complvingwiththespecification ofthe HIRSTTST 2008 clause 4.2.6.3,
or
() determined by the assessment method of the specification referenced in Appendix J-1, index 37.

Theresulting characteristic wind eurve of the most sensitive vehicleof the unit under assessment
shall be recorded in the technical documentation as per clause 4.2.12.

Aerodynamic effect on ballasted tracks
(1) Thisrequirementappliestounits of maximum design speed higher than orequalto 190 km/h.

(2)  The requirement on the acrodynamic effect of trains on ballasted tracks, in order to limit risks
induced by the projection of ballast (ballast pick up}, is an open point.

External lights & visible and audible warning devices
External lights

{1) The colour green shall not be used for external light or tllumination; this requirement is made to
prevent any confusion with fixed signals.

{2)  Thisrequirement is not applicable tolights of intensity not higher than 100 cd/m=that are included
in push buttons for the command of passenger doors (not continuously lit).

Head lights

(1)  This clause applies to units fitied with a driver's cab.

{2} Twowhite headlamps shall be provided at the front end of the train in order to give visibility for the
train driver.

(3} These head lamps shall be located:

— atthesame heightabove the raillevel, with their cenires between 1 500 and 2 goo mmabove
the rail level,

— symimetrically compared tothe centre-line of rails, and with a distance between their centres not
less than 1 000 mm.

{4} The colour of head lamps shall be in accordanece with the values specified in the specification refer-
enced in Appendix J-1, index 38, clause 5.3.3, Table 1,
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Headlamps shall provide 2 luminous intensity levels: ‘dinimed headlamp’ and ‘fuli-beam headlamp'.

For ‘dimimed hesdlamy’, the luminous intensity of headlamps measured along the optical axis of the
head lamyp shall be in accordance with the values specified in the specification referenced in
Appendix J-1, index 38, clause 5.3.4, table 2, first line.

For “full-beam headlamy’, the minimum luminous intensity of headlamps measured along the optical
axis of the lamp shall be in accordance with the values specified in the specification referenced in
Appendix J-1, index 38, clause 5.3.4, Table 2, first lins,

The instaliation of head lamps on Lhe unit shall provide a means of alignment adjustment of their
optical axis when instailed on the unit according to the specification referenced in Appendix J-1,
index 28, clause 5.3.5, to be used during maintenance aciivities.

Additional head lamps may be provided {e.g. upper head lamps), These additional head lamps shall
fulfil the requirement on the colour of head lamps specified above in this clause.

Note: additional head lamps are not mandatory; thelr use at operational level may be subject to
restrictions.

Marker lights

(1)
{2)

(a)

{5)
{6)

{8)

This clause applies to units fitted with a driver's eab.

Three white marker lamps shall be provided at the front end of the train in order to make the train
visible.

Two lower marker lamps shall be locared:

— atthesameheightabove theraillevel, with theivcentres between i 500 and 2 coo mmabove
the rail level, .

- symimetrically compared tothe centre-line of rails, and with a distance between their centres not
lessthan 1 000 mm.

The third marker lamp shall be located centrally above the two lower lamps, with a verfical separa-
tion between their centres equal to or greater than 600 mm.

It is permitted to use the same component for both head lights and marker lights,

The colour of marker lamps shall be in accordance with the values specified in the specification
referenced in Appendix J-1, index 39, clause 5.4.3.1, Table 4.

The spectral radiation distribution of light from the marker lamps shall be in accordance with the
values specified in the specification referenced in Appendix J-1, index 39, clause 5.4.3.2.

The luminous intensity of marker lamps shall be in accordance with the specification referenced in
Appendix J-1, index 39, clause 5.4.4, Table 6,

Tail lights

i

(3)

Twored tail lamps shall be provided at the rear end of units intended to be operated at the rear end
of the train in order to make the train visible.

For units without driver's cab assessed for general operation, the lamps may be portable lamps; in
that case, the type of portable lamp to be used shall be in accordance with the Appendix E of the
“freight wagens’ TSI; the function shall be verified by design examination and type test at com ponent
level {interoperability constituent ‘portable tail lamp?), but it is not required to provide the portable
lamps.

The tail lamps shall be located:

— atthesameheight above the raillevel, with their centres between 1500 and 2 000 mm above
the rail level,

— symmetrically compared to the centre-line of rails, and witha distance between their cenires not
less than 1 000 mim.
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4.2.7.2,

4.2.7.2.1

4.2.7.2.3

4.2.7.2.4

{4)

(5)

The colour of tail lamps shall be in accordance with the specification referenced in Appendix J-1,
index 40, clavse 5.5.3, Table 7.

Theluminous intensity of tail lamps shall be in accordance with the specification referenced in
Appendix J-1, index 40, clause 5.5.4, Table 8.

Lamp controls

(1)
(2)

This clause applies to units fitted with a driver's cab.
Tt shall be possible for the driver to control:
— the head, marker lamps of the unit from the normal driving position;

— ihe tail lamps of the unit from the cab.

This control may use independent command or combination of commands.

Note: whereitisintended to uselights toinform of an emergency situation {operating rule, see TSI OPE),
this should be dene onlyv by means of head lamps in {lashing /blinking mode.

Horn {audible warning device)

General

(1) This clause applies to units fitted with a driving cab.

{2)  Trains shall be fitted with warning horns in order 1o make the train audible.

{2} The notes of the audible warning horns are intended to be recognisable as being from a train and
nothe similar lo warning devices used in road transport oras factory orother common warning
device. The operation of the warning horns.shall emit at least one of the following separate warning
sounds helow: o

— Sounding 1: the fundamental frequency of the separately sounded note shall be 660 Hz +
50 Hz (high note).
— Sounding 2: the fundamental frequency of the separately sounded note shaill be 370 He +
20 Hz (low note).
{4) In case additional warning sounds to cne of the above {separate or combined) are provided on a

voluntary basis, their sound pressure level shall not be higher than values specified below in the
clause 4.2.7.2.2,

Naote: their use at operational level may be subject to restrictions.

Warning horn sound pressure levels

(1) The C weighted sound pressure level produced by each horn sounded separately (or in a group if
designed to sound simultaneously as a chard) when integrated on the unit shall be as defined in the
specification referenced in Appendix J-1, index 41.

{2) The conformity assessiment procedure is specified in clause 6.2.3.17.

Protection

{1} Warning horns and their control systems shall be designed or protected, so far asis practicable, to

maintain their funetion when impacted by airborne objects such as debris, dust, snow, haitor birds.

Horna control

(1)

It shall be possible for the driver to sound the audible warning device from all driving positions spe-
cified in clavse 4.2.9 of thiz TSL
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Traction and electrical equipment

Traction performance

General

(e

The purpess of the train traction system is Lo ensure that the train is able to be aperated al various
speeds up to its maximum service speed. The primary factors that influence traction peirformance
are traction power, traln composition and mass, adhesion, track gradient and train running
resigtance.

Unit performance for units fitted withtraction equipiient, and operaied in various train formations
<hatl be defined so that the cverall traction performance of the train can be derived.

The traction performance is characterised by the maximum service speed and by the traction foree
profile (force at wheel rim = F(speed))

The unit is characterised by its Tunning resistance and its mass.

Themaximurm service speed, the traction force profileand the running resistanceare the unit contri-
butions necessary to define a timetable allowing a train to siot into the overall traffic patternon a
given line, and are part of the technical documentation related to the unit described in clause
4.2.12.2 of this TSL

Requirements on perforimance

(1)
{2

(a)

(4)

{5}

(83

(9)

This clause applies to units fitted with traction equipment.

Unit traction force profiles (foree at wheel rim =F(speed)) chall be determined by calculation; the unil
running resistance shallbe determined by a caleulation for theload case ‘design mass under normal

Unit traction force profiles and running resistance shall e recorded in the technical documentation
(see clause 4.2.12.2).

The design maximum speed shall be defined from the data ahove forthe load case ‘design mass
under narmal payload’ ona level track; design maximum speed higher than 60 lum/h shallbea
muitiple of 5 km/h,

For units assessed in fixed or predefined formation, at the maximum service speed and on a level
track, the unit shall stiil be capable of an acceleration of al least 0,05 m/s* for the load case ‘design
mass under normal pavload’. This requirement may heverified by caleulation or by testing {accelera-
don measurement) and applies for maximunm design speed up to 350 kim/h.

Requirements regarding the traction cut-off required in case of braking are defined in the
clause 4.2.4 of this TSI

Requirements regarding availability of the traction function in case of fire an board are delined in
the clause 4.2.10.4.4.

Additional requirement for units assessed in fixed or predefined formation of maximum
design speed higher than or equal to 250 ka/he:

The mean acceleration on a level track, for the load case ‘design mass under normal payload’, shall
be of at least of:

— 0,40 m/sefrom o to 40 km/h
— 0,32 m/s*from o to 120 km/h
— 0,17 m/js* from ¢ to 160 kim/h.

This requirement may be verified by caleulation only or by testing (acceleration measurement}
combinad with calculation.

Thedesign of the traction system shall assumea calenlated wheel/rail adhesion nothigher than:
— 0,30 at start up and very low speed

— 0,275 at 100 kn/h
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- 0,19 at 200 km/h
— 0,10 at 300 lan/h.

{10} A single failure of power equipment affecting the traction capability shall not deprive the unit of
more than 5o % of its traction force.

Power supply
General

{1} Requirements applicable to rolling stock, and which interface with the Energy subsystem are dealt
with in this clause: therefore, this clause 4.2.8.2 applies to eleciricunits.

{2) TheTSIEnergyspecifies the following powersystems: AC25 kV 50 Hzsystem, AC15 KV 16,7 Hz

system, DC 3 kV system and 1,5 KV systemn. As a consequence, requirements defined below are
related to these 4 systems only, and references tostandards arevalid for these 4 systems only.

Operation within range of voltages and frequencies

(1) Hlectric units shall be able to operate within the range of at least one of the systems voltage and
frequency’ defined in the TSI Energy, clause 4.2.3.

{2) Theactualvalue of the line voltage shall be available in the driver cab in driving configuration.

(3) Thesystems voltage and frequency’ for which the relling stock is designed shall be recorded in the
technical documentation defined in clause 4.2.12.2 of this TSL

Regenerative brake with energy to the overhead contact line

(1) Eleciric units which rerurn electrical energy to the overhead contact line in regenerative braking
mode shall comply with the specificatipn referenced in Appendix J-1, index 42,

(2) It shall be possible to control the use ¢f the regenerative brake.

Maximum power and current from the overhead contact line

{1}  Electric units with power higher than 2 MW (including the declared fixed and predefined formations)
shall be equipped with power or current limitation fanction.

(2)  Electricunits shall be equipped with automatic regulation of the current within abnormal operation
conditionregarding voltage; this regulation shall allowlimiting the current tothe ‘maximum current
against voltage’ specified in the specification referenced in Appendix J-1, ndex 43.

Note: aless restrictive imitation (lower value of coefficient 2’y may be used at operating level on a
particular network or line if agreed by the Infrastructure Manager.

{3) Themaximum current assessed here above {rated current) shall be recorded in the technical docu-
mentation defined in clause 4,2.12.2 of this TSI

Maximum current at standstill for BC systemns

(1) For DC systems, the maximum current at standstill per pantograph shall be caleulated and verified
by measurement.

{2) Limit values are specified in clause 4.2.5 of the TSI Energy.

(3)  Thevaluemeasured and measurement conditions regarding the material of the contact wire shall be
recorded in the technical documentation defined in clanse 4.2.12.2 of this TSL

Power factor
(1} The power factor design data of the train (including multiple operation of several units as defined in

clause 2.2 of this TST) shall be subject to a caleulation to verify acceptance criteria setoutinthe
specification referenced in Appendix J-1, index 44.
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System energy disturhances for ac systems

(1)

(2]

An Blectric unit shall not cause unaceeptable overveltage and other phenomena deseribed in the
specification referenced in Appendix J-1, index 45, clause 10. 1 harmenics and dyvnamic effects) on
the overhead contact line.

Acompatibilily study shall be done in accordance withthe methodology defined in the specification
referenced in Appendix J-1, index 45, clause 10.3. The steps and hypothesis described in Table 5 of
the same specification have to be defined by the applicant (eofumn 3 ‘Concerned party” not a pplic-
able), with input data presented as in Annex D of the same specifieation; the acceptance criteria
shall be as defined in clause 10.4 the same specification.

All hypothesis and data considered for this compatibility study shall be recorded in the technical
documentation (see clause 4.2.12.2).

On-board energy measurement system

(1)

2}

{3)

{4)

The on-board energy measurement system is the system for measurement of electric energy taken
from or returned (during regenerative braking) to the overhead contact line (OCL) by the electric
unit.

On-board energy measurement systems shall comply with requirements of the Appendix I of
this TSI

This systein is suitable for billing purposes; the data provided by it shall be accepted for billing in all
Member Stales,

Thetitment of an on-board energy measurement system, and of its on-board Jocation function shall
berecorded in the technical documentation described in clause 4.2.12.2 of this TSI; the description
of on-board to ground communication shall be part of the documentation.

The maintenance documentation described in clause 4.2.12.3 of this TSI shall include any periodic
verification procedure, in order to ensure the required accuracy level of the on-board energy
measurement system during its lifetime.

Requirements linked to pantograph

Working range inheight of pantograph

Height of interaction with contact wires (RST level

The instatlation of a pantograph on an Electric unit shall ailow mechanical contact from at least one of the
contact wires af heights hetween:

{1

4800 mmand 6 500 mum above raillevel for tracks designed inaccordance with the gauge GC.
4500 mmand 6 500 mmabove raillevel for lracks designed in accordancewith the sange GA/GB.

5550 mm and 6 800 mm above rail level for tracks designed in accardance with the gauge T (track
gauge system 1 520 mim)

5 600 mm and 6 600 tmm above rail level designed in accordance with the gange FIN1 (Lrack gauge
system 1 524 mm).

Note: current collection is verified according to clauses 6.1.2.7 and 6.2.3.21 of this TSI, specifving
heights of contact wire for tests; however, current collecton at low speed is assumed to be possible from a
contact wire at any of the heights specified above.

Working range in height of pantograph (i€ level)

{1)
{2)

Pantographs shall have a working range of at least 2 0oo mm.

The characteristics to be verified shall be In accordance with the requirements of the specification
referenced in Appendix J-1, index 46.



4.2.8.2.9.2 Pantograph head geomeiry (I level)

(1)

For electric units designed to be operaled on other track gauge systemns than 1 520 min system, at
least one of the pantograph(s) to be Installed shall have a head geometry type compliant with one of
the two specifications given in the clauses 4.2.8.2.9.2.1 and 2 below.

For electric units designed to be operated solely on the 1 520 mm svstem, at least one of the panto-
graph(s) to be installed shall have a head geometry type compliant with one of the three specifica-
tions given in the clauses 4.2.8.9.2.1, 2 and 3 below.

Thetype(s) of pantograph head geometry that an Electric unit is equipped with shali be recorded in
the technical documentation defined in clause 4.2.12.2 of this T5T,

The width of pantograph head shall not exceed 0,65 metres,

Pantograph heads fitted with contact strips having independent suspenslons shall be compliant with
the speeification referenced in Appeudix J-1, index 47,

Contact between contact wire and panlograph head is permitted cutside the contact strips and
within the whole conducting range over limited line seetions under adverse conditions, e.g. coinci-
dence of vehicle swaying and high winds.

Conducting range and the minimum length of contact strip are specified below zs part of the pantograph
head geometiy.

4.2.8.2.9.2.1 Pantograph head geomeiry bype 1 600 mm

(1) Thepautograph head geometry shall be as depicted in the specification referenced in Appendix J-1,
index 48.
4.2.8.2.0.2.2 Pantograph head geometry lype 1 g50 mm
(1) Thepantograph head geometry shall be as depicted in the specification referenced in Appendix J-1,
index 49,
(2} Insulated or non-insulated materials for the horns are both permitted.

4.2.8.2.9.2.3 Paniograph head geometry type 2 000/2 260 mm

(1)

The profile of the pantograph head shall be as depicted below:
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4.2.8.2,9.3 Paniograph current capacity (1C level)

(1) Pantographsshall be designed for the rated current (as defined in clause 4.2,8.2.4) tobetransmitied
o the Electric unit,

(2} Ananaiysis shall demonstrate that the pantograph is able to carry the rated current: this analysis
shall include the verification of the requirements of the specifieation referenced in Appendix J-1,
index 50,

{3)  Pantographs for DC systemns shall be designed for the maximum current at standstili (as defined in
clause 4.2.8.2.5 of this TSID.

4.2.8.2.6.4 Contact strip (IC level)

(1) Contact strips are the replaceable parts of the pantograph head, which are in direct contact with the
contact wire.

4.2.8.2.9.4.1 Contact strip geomelry

(1] Contact strips shall be geometrically designed tobe fitted to one of the pantograph head geometries
specified in clause 4.2.8.2.6.2.

4.2.8.2.9.4.2 Contact strip material

() Material used for the contact strips shail be mechanically and etectrically compatible with the
contact wire material (as specified in clause 4.2.14 of the ENE TS1, in order loensure propercurrent
collection and to aveld excessive abrasion of the surface of the contact wires, thereby minimising
wear of both contact wires and contact strips.

(2)  Plain carbon or impregnated carbon with additive material shall be permitted.

Where a metallic additive material is used, the metallic content of the carbon contact strips shall be
copperorcopper alloy and shall not excéed a content of 35 % by weight where used on AClines
and of 40 % where used on DC lines.

Pantographs assessed against this TSI shall be fitted with contact strips of a material mentioned
above.

(3 Additionally, contact strips of other material or higher percentage of melallic contents or impreg-
nated carbon with eladded copper are allowed (if permitted in the infrastructure register) provided
that:

~— they arereferenced in recognised standards, with mention of resirictions if any, or

— they have been subject to & test of suitability for use (see clause 6.1.3.8).

4.2.8.2.6.5 Pantograph static contact force (IC level)

(1} Thestatic contact foree is the vertical contact foree exerted upward by the pantograph head on the
contact wire and caused by the pantograph-raising device, when the pantograph is raised andthe
veliicle is at standstill.

(2)  The static contact force exerted by the pantograph on the contact wire, as defined above, shall be
adjustable within at least the following ranges (consistent with the area of use of the pan tograph):

— 60 N togo N for AC supply systems,
— 90 Nioizo N for DC 3 kY supply systems,

— 70 Nio 140 N for DC 1,5 kV supply systems.

4.2.8.2.9.6 Pantograph contact force and dynamic beliaviour

(1)  Themean contact foree F_is the statistical mean value of the panfograph conlact force, and is

m

formed by the static and aerodynamie components of the contact foree with dynamic correction,

t2)  Thefactors which influence the mean contact force are the pantograph itself, its position in the train
consist, its vertical extension, and the rolling stock on which the pantograph is mounted.
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(6)

Rolling stock and pantagraphs fitted on rolling stock are designed to exert a mean contact force F |
on the contact wirs in a range specified in danse 4.2.12 of the TSI Energy, in order to ensure
current collection quality without undue arcing and to limit wear and hazards to contact strips.
Adjusiment of the contact force is made when dynamic tesis are performed.

The verification at interoperability constituent level shall validate the dynamic behavieur of the
pantograph ftself, and its capability to collect current from a TSI compliant overhead contact line;
the conformity assessment procedure specified in clause 6.1.3.7.

The verification at rolling stock subsystem level (integration in a particular vehicle} shall aliow to
adjust the contact foree, taking into account asrodynamic effects due to the relling stock and the
position of the pantograph in the unit or train fixed or predefined formation(s); the conformity
assessment procedure specified in clause 6.2.3.20.

According to the TSI Energy, the range of mean contact force Fin is not harmonised for overhead
contact lines designed for speed higher than 320 km/h.

Therefore electric units can only be assessed against this T8I regarding the dynamicbehaviour of the
pantograph up to the speed of 320 km/h.

For the speed range above 320 km /h up to the maximum speed (if higher than 320 km /h}, the procedure
for innovative solutions described in article 10 and Chapter 6 of this TSI shall apply.

(1)

(2}

()

(4)

(1)

(2)

{4)

9.7 Arrangement of pantographs (RST level)

It is permissible for more than one pantograph to be simultaneously in contact with the overhead
contact line equipment.

The number of paniographs and their spacing shall be designed taking into consideration the
requirements of current collection perfarmance, as defined in clause 4.2.8.2.9.6 above,

Where the spacing of 2 consecutive pantographs in fixed or predefined formations of the assessed
unitislessthan the spacingshown inclause 4.2.13 of the TSI Energy for the selected OCL design
distance type, or where more than 2 pantographs are simultanecusly in contact with the overhead
contact line equipment, it shall be demonstrated by testing that the current collection quality as
defined in clause 4.2.8.2.9.6 above is met for the poorest performing pantograph {identified by
simulations to be performed prior to that test).

The GCL design distance type (&, B or C as defined in the clause 4.2.13 of the TSI Energy)
selected {and therefore used for the test) shall be recorded in the technical documentation (see
clause 4.2.12.2).

0.8 Running through phase or system separation sections (RST level)

Trains shall be designed to be able to move from one power supply system and from one phase
section toan adiacent one (as described in clauses 4.2.15 and 4.2.16 of the TSI Energy) without
bridging efther system or phase separation sectlons.

Electric units designed for several power supply svstems shall, when running through system separa-
tion sections, recognise automatically the voliage of the power supply system at the pantograph,

When running through phase or system separation sections, it shall be possible {o bring the power

consumption of the unit to zero. The infrastructure register gives information on the permitted

pantographs position: lowered or raised {with permitted pantograph arrangements) when running
through systems or phase separation sections.

Electric units of maximum design speed higher than or equal to 250 kin/h shall be fitted with an
on-board TCMS (train control and monitoring system) able to receive from the ground theinforma-
tion related tothe location of the separation section, and the subsequent commands to the control
of the pantograph and main eireuit breaker shall he triggered automatically by the TCMS of the unit,
without intervention of the driver.
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{3)  Uniis intended to operate on lines that are fitted with the ETCS track side system for control-
command and signailing shall be fitted with an on-board TCMS (train control and monjtoring
system} able to receive from the ETCS system the information related ta the location of the separa-
tion section as described n Annex A, Index 7 of TSI CCS: for units of maximum design speed lower
than 250 km/h, the subsequent commands are not required to be automatie, but information on
section separation provided by ETCS shall be displayed on-board for the intervention of the driver.

4.2.8.2.9.9 Insulation of pantograph from the vehicle (RST level)

(1) The pantagraphs shall be assembled an an eleciric unit in a way that ensures the current path from
collector head to vehicle equipment is insulated. The insulation shall be adequate for all s¥stem
voltages the unit is designad for.

4.2.8.2.9.10 Pantagraph lowering (RST level)

(0 Electricunits shall be designed tolower the pantographin a period meeting the requirements of the
specification referenced in Appendix J-1, index 51, clavse 4.7 (3 seconds} and to the dynamic insu-
lating distance acecrding to the specification referenced in Appendix J-1, index 52 either by initi-
ation by the driver or by 2 train control function (including CCS functions).

{2)  The pantograph shall lower to the stowed position in less than 10 seconds.
When lowering the pantograph, the main cireuit breaker shall previously be opened automatically.
(3)  Hanelectric unit is equipped with an aulomatic dropping device (ADD) thal lowers the pantograph
in case of a collector head failure, the ADD shall meet the requirements of the specification refer-
enced in Appendix J-1, index 51, clanse 4.8.

{4)  Electricunits of maximuin design speed higher than 166 km/h shall be equippedwithan ADD,

(5)  Llectric units that reguire more than one pantograph raised in operation and of maximum design
speed higher than 120 km/h shall be equipped with an ADD.

{6)  Gther electric units are permitted o be equipped with an ADD,

4.2.8.2.10 Electrical protection of the train

(1) Electric units shall be protected against internal short —cireuits (from inside the unit).

(2)  The location of the main circuit breaker shall be such as to protect the on-board hi gh voltage
cireuits, ineluding any high voltage eonnections between vehicles. The pantograph, the main eircuit
breaker, and the high voltage connection between them shall be located on the saime vehicle.

{3)  Electric upits shall protect themselves against short overvoltages, temparary overvoltages and
maximum fault current. To meet this requirement, electrical protection coordinalion design of the
unit shall comply with the requirements defined in the specification referenced in Appendix J-1,
index 53.

4.2.8.3. Diesel and other thermal traction system

(1) Diesel engines are to comply with the Union legisiation concerning exhaust (composition, limit
values),

4.2.8.4. Froteetion against electrical hazards

(1) Rolling stock and its electrically live components shall be designed such that direct or indirect
contact with train staff and passenger is prevented, both in normal eases and in cases of equipment
fatlure. Provisions described in the specification referenced in Appendix J-1, index 54 shall be
applied in order to meet this requirement.
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4.2.9. Driver's Cab and driver-machineinterface

(1) Thereguirements spacified in this clause apply to units fitted with a driver's cab.

4.2.9.1. Driver's Cab
4.2.G.1.1 General

(1)  The driver's cabs shall be designed to permit operation by a singledriver,

{2)  The maximum noise level allowed in the cab is specified in the TSI Noise.

4.2.9.1.2 Access and egress
4.2.9.1.2.1  Access and egress in operating conditions

(1) Thedriver'scabshall be accessible from both sides of the train from 200 mm below top of rail.

(2}  Itispermissible for this access te be either directly from the exterior, using a cab external door, or
through the area at the rear of the cab. In the latter case, requirements defined in this clause shall
apply to the exfernal accesses used for access to the cab on either side of the vehicle.

(37 The means for the train crew to access in and ta egress out of the cab, such as footsteps, handrails
or opening handles, shall allow safe and easy usage by being of dimensions {pitch, width, spacing,
shape) to be assessed by reference to recognised standards; they shall be designed with consideration
ofergonomic criteriainrelation with their use. Footsteps shalthave nosharp edges causing obstacles
for the shoes of the train crew.

(4)  Rollingstockwith external walkiays shall be equipped with handrails and foot bars (idcking strips)
for driver safety when accessing the cab.

{5}  Driver's cab external doors shall apen in such a way that they remain within the intended reference
profile (see clause 4.2.3.2 of this TSI) when opened (the unit being at standsiill}.

(6)  Driver's cab external doors shall have a minimum clearance of 1 675 % 500 mm when accessible by
foot-steps, or of 1 750 x 500 mm when accessible on floor level.

(7]  Interior doors used by the train crew Lo access the cab shall have a minimum clearance of 1 700 x
430 mm.

{8)  Forboth driver's cab external dooss and internal doors, in case they are positioned perpendicular to
and against the side of the vehicle, it is allowed to have the elearance width in the upperpart
reduced (angle on the top-outer side) due to the gauge of the vehicle; this reduction shall be strictly
limited to the gauge constraint in the upper part and shall not lead to a clearance width on top side
of the door lower than 280 mu.

(9) Thedriver's caband its access shall be designed so that the train crew is able to prevent the cab
being accessed by non-authorised persons, whether the cab is occupied or not, and so thata cab
occupant is able to go outside of a cab without having to use any teol orkey.

(10) Access tothe driver's cab shall be possible without any energy supply available on board. Cab
external doors shall not open unintentionally.

4.2.9.1.2.2 Driver's cab emergency exit

{1} Inanemergency situation, evacuation of the train crew from the driver's cab and access tothe
interior of thecab by the rescue services shall be possible on hoth sides of the cabbv usingone of
thefollowing emergency exit means: cab external doors (access directly from the exterior, as defined
in clause 4.2.9.1.2.1 above) or side windows or emergency hatches,

(2)  Inall cases, the emergency exit means shall provide a minimum clearance (free area) of 2 00O cIm®
with a minimum inner dimension of 400 mm to aliow the release of trapped persons.
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(3)  Fronl position driver's cabs shall have at least an interior exit; this exit shall give access {6 an area
of a minimum length of = metres, of a minimum clearance identical to those specified in clause
4.2.9.1.2.1, points (7) and (8), and this area (Ineluding its floor) shall be free of any ebstruc- Llion to
the escape of the driver; the above area shall be loeated on-board the unit, and can be an interior
area or ah area opened o the outside.

External visibility
Frontvisibility

(1) Thedriver's cabshall be designed to allow the driver at his seated driving position a clear and unob-
structed line of sight in order to distinguish fixed signals set to both the left and right of a straight
track, and incurveswith aradivsof 3oomarmore, undertheconditions defined in AppendixF.

(2} Theabove requirement shall also be met from the standing driving position under conditions
defined in the Appendix F, on locomotives and on driving coaches, in case these coaches are
intended to be alsc operaled by a driver in standing position.

(3} Forlocomotives with central cal and for OTMs, in order to ensure the visibility of low signals, it is
permitted that the driver moves to several different positions in the cab in order to meet the above
requirement; il is not required to meet the requirement from the seated driving position.

Rear and side view

{1} Thecabshall be designed 1o alicw the driver to iave a rear view of each side of the train at stand
still; this requirement is permitted to be met by one of the following means: opening side windows
or panel at each side of the cab, exterior mirrors, camera system.

(2) Incaseofopeningside windows or panel used as that means to meet the requirement above in
point (1), the opening shall be sufficiently large for the driver to put his head through the aperture;
additionally, for locomotives and driving coaches intended to be used in a train composition with a
locomotive, thedesign shall allow the driverat the sametime to operate the emergency brake.

Interior layout

(1} Theinterior layout of the cab shall take into account the anthropometric measurements of the
driver as set out in the Appendix E.

(2}  Freedomofmovement of personnelin the cah interior shall not beinhibited by obstruetions.

(3)  The cab floor corresponding to the working area of the driver (access to the cab and foot rest
excluded} shall be without anv step,

{4)  The interior layoul shall aliow both seated and standing driving positions on locomotives and on
driving coaches, in case these coaclies are intended to be also operaled by a driver in standing
position.

(5) Thecabshall be equipped with at least one driver's seat {(see clause 4.2.9.1.5) and additionally witha
seat not considered as a driving position for possible accompanying crew.

Driver's seat

Requirements ai component level:

(1) Thedriver's seat shall be designed in such a way that it allows him to undertake all pormal driving
functions in a seated position, taking into aceount the anthropometric measurements of the driver
as set out in the Appendix E. It shall allow for correct posture of the driver from the physiological
point of view.

{2)  Ttshall be possible for the driver to adjust the seat position in order to meet the reference positicn
of eves for external visibility, as defined in clause 4.2.9.1.3.1.
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4.2.9.1.6

4.2.5.1.7

4.2.9.1.8

4.2.9.2.

4.2.9.2.1.

(3)  Ergonomics and health aspects shall be considered in the design of the seat, and is use by the
driver.

Reguiremesnts for integration in the driver's cab:

{4) Themounting of the seat in the cab shall allow to meet external visibility requirements as specified
in clavse 4.2.9.1.3.1 above by using the range of adjustment provided by the seat (at component
level}; it shall not alter ergonomics and health aspects and the use of the seat by the driver.

{50 Theseat shall not constitute an obstacle for the driver to escape in case of emergency.

(6} Themounting of the driver's seat in locomotives, and in driving coaches, in case these coaches are
intended to zlso be operated by a driver in standing position shall allow adjustinent to get the neces-
sary free space needed for the standing driving position.

Driver's desk — Ergonomics

(1) Thedriver's desk and its operating equipment and controls shall be arranged to enable, in the most
commonly used driving position, the driver to keep a normal posture, without hampering his
freedom of movement, taking into account the anthropometric measurements of the driver as set
ouf in the Appendix E.

{2) Toallow the display on the driver's desk surface of paper documents required during driving, a
reading zone of minimum size 30 com width per 21 em high shall be available in front of the driver's
seal.

{3) Operatingand control elements shall beclearly marked, sothatthevareidentifiablebythe driver.

{4) Ifthelractionand/or braking effort is set-up by a lever (combined one or separated ones), the ‘trac-
tive effort’” shall increase by pushing the lever forwards, and the ‘braking effort’ shall Increase by
drawing the lever towards the driver.

If there is a position for emergency braking, it shall be clearly distinguished from those of the other posi-

tions of the lever (e.g. by a notch).

B

Climate control and alr guality

{1) Theair in the cab shall be renewed to keep the CO, concentration to the levels specified in the
clause 4.2.5.8 of this TSL

(2} At theseated driving position {as defined in the clause 4.2.9.1.3) of the driver's head and shoulders,
there shall be no air flows caused hy the ventilation system having an air velocity exceeding the
limit value recognised to ensure a proper working environment.

Internal lighting

(1)  Cabgeneral Hghting shall be provided on driver's command in ali normal operational modes of the
rofling stock (included ‘switehed off). Its luminosity on desk level shall be higher than 75 Jux at the
level of the driver's desk, except for OTMs for which it shall be higher than 6o lux.

(2) Independent lighting of the driver's desk reading zone shall be provided on driver's command, and
shall be adjustable up to a value higher than 150 lux.

(3) Anindependent lighting of instruments shall be provided, and shal! be adjustable.

(4} Inorder toprevent any dangerous confusion with outside operational signalling, no green lights or
green illumination are permitted in a driver's cab, except for existing class B cab signalling systems
(as defined in the CC8 TSI1).

Windscreen
Mechanical characteristics
(1) The dimension, location, shape and finishes {including those for maintenance purpose} of the

windows shall not inhibit the drivers external view (as defined in clause 4.2.9.1.3.1) and shall
support the driving task.
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The driver's cab windsereens shall be able toresist impacts from projectiles as specified in the speci-
fleation referenced in Appendix J-1, index 55, clause 4.2.7 and shall resist spalling as specified in the
same specification, clause 4.2.5.

Optical characteristics

{1)  Thedriver's cab windscreens shall be of an optical quality that does not alter the visibility of signs
(shape and colour) in any operating condition (including as example when the windscreen is heated
to prevent misting and frost).

(2)  The angle between primary and secondary images in the installed pesition shall be in aceordance
with limit values specified in the specification referenced in AppendixJ-1, index 56, clause 4.2.2.

{3) Permissible optical distortions of vision shall be as specified in the specification referenced in
Appendix J-1, index 56, clause 4.2.3.

{4) Hazeshall beasspecified inthespecificalion referenced in Appendix J-1, index 56, clause 4.2.4.

{53 Luminoustragsmittance shall be as specified in the specification referenced in Appendix J-1,
mdex 56, clause 4.2.5.

{6} Chromaticity shall be ag specified in the specification referenced in Appendix J-1, index 56,
clause 4.2.6.

Bquipment

{1} The windscreen shall be equipped with de-icing, de-misling and external cleaning means, under
control of thedriver. \

{2) Thelocation, tvpe and guality of windsereen cleaning and clearance devices shall ensure that the
driver is able to maintain a clear external view in most weather and operating conditions, and shall
not inhibit the drivers external view.

{3) Protection shall be provided from the sun without reducing the drivers' view of external signs,

signals and other visual information when this protection is In its stowed position.

Driver machine interface

Driver's activity conirol function

(1)

{2}

Thedriver'scab shall be equipped with a means to monitor the driver's activity, and toattomatieaily
stop the irain whena lack of driver's activity is detected. This gives the on-board technical means for
the railway undertaking to fulfil the requirement of clavse 4.2.2.0 of TSI OPE.

Speeification of the means to moenitor {and detect a lack of} the driver's activity:

The driver's activity shall be monitored when the train is in driving configuration and is moving
{criterion for movement detection is at a low speed thresheld); this monitoring shall be done by
comtrolling the action of the driver on recognised driver interfaces such as dedicated devices {e.g.
padal, push buttons, sensitive touches...} and/or recognised driver interfaces with the Train Control
and Monitoring System.

When no action is monitored on any of the recognised driver interfaces during more than a time of
X seconds, a lack of driver's activity shall be triggered.

The system shall allow for the adjustment (al workshop, as a maintenance activity) of the time X
within the range of 5 seconds to 6¢ seconds.

When the same action is monitored continuously for more than a time not higher than 60 seconds
without any further action on a recognised driver interface, a lack of driver's activity shall also be
triggered.
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4.2.9.3.3

4.2.9.3.4.

{3}

{4}

(5}

Before triggering & laclk of driver's activity, a warning shall be given to the driver, in order for him to
have the possibility {0 react and reset the svstem.

The gystem shall have the information Tack of driver's activity triggered” available for being interfaced
to other systems {(i.e. the radio system},

Additional reguirement:

Thedetection of the lack of the driver's activity is a function that shall be subjecit to a reliability
study considering the failure mode of components, redundancies, software, periodic checks and
other provisions, and the estimated failure rate of the function (lack of driver's activity as specified
abovenotdetected)shallbe provided inthetechnical documentationdefinedinclause4.2.12.

Specification of actions triggered at train level when a lack of driver's activity is detected:

Alackof driver's activity when the train is in driving configuration and is moving (criterion for
movement detection i3 at a low speed threshold) shall lead to a full service hrake or an emergency
brake application on the train.

Incaseofapplication of a full service brake, its effective application shall be automatically controlled
and in case of non-application, it shall be followed by an emergencybrake.

Notes:
— Ttisallowed to have the function described in this clause fulfilled by the CCS Subsystem.

~ The value of the time X has to be defined and justified by the railway undertaking (application
of TSI OPE and C8M, and consideration of its current code of practice or means of compliance;
outside of scope of the present TSI).

— Asatransitional measure, 1115 aiso allowed to install a system of a fix time X (no adjustment
possible) provided that the time X is withinthe rangeof s secondsto 6o secondsand that the
raitway undertaking can justify this fix time (as described above).

— A& Member State may impose to the railway undertakings operating on its territory to adjust
their rolling stock with a maximuin Hmit for time ¥, if the Member state can demonstirate that
this is needed to preserve the national safety level. In al other cases, Member States cannot
prevent the access of a railway underiaking that is using a higher time Z (within the range
specified).

Speed indication

(1)

This function and the corresponding conformity assessment are specified in the TSI CCS.

Driver display unit and screens

(1)

{2}

Functional requirements concerning the information and commands provided in the driver's cab are
specified logether with other requirements applicable to the specific function, in the clause
describing that function. The same applies also to information and commands that may be provided
by means of display units and screens.

ERTMS information and commands, including those provided on a display unit, are specified in
tha TSI CCS.

Forfunctions in the scope of this TSI, the information or commands to be used by the driver to
control and command the train, and given by means of display units or sereens, shall be designed to
allow proper use and reaction from the driver,

Controls and indicalers

(1)

(2]

Functional requirements are specified with other requirements applicable to a specific function, in
the clanse describing that function.

4ll indicator lights shall be designed so that they can be read correctly under natural ar artificial
lighting conditions, including incidental lighting.
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{3} Passiblereflections of illuminated indicators and buttons in the windows of the driver's cabshallnot
interfere with the line of sight of the driver in his normal working position.

{4)  Inorder toprevenl any dangerous confusion with aulside operational signalling, no green lights or
green lllumination are permitted in a driver's cab, excapt for existing class B cab signalling system
(according TSI CCS).

{5} Audible information generated by on-hoard equipment inside the cab for the driver shall be al least
& dB(A) above the noise level in the cab (this noise level Laken as reference being measured under
condifions specified in the TSI Noise).

Labelling

(1) The following information shall be indicaied in the driving cabs:

— M speed (Vinax),
— Identification number of rolling stock (traction vehicle number),
— Loeation of portable equipment (e.g. self-rescue device, signals),
— Ernergency exit.
{(2) Harmonised pictograms shall be used to mark controls and indicators in the cab.

Radio Remote control function by slaff for shunting operation

(1)

(2)

(3)

Ifa radio remote control function is provided for a staff member to control the unit during shunting
operations, it shall be designed to allow him to control the train movement sa fely, and to avoid any
mistake when used,

Itisassumed that the staff member using the remote control function can visually detect train move-
ment when using the remete control device!

The design of the remote conlrol function, including safety aspects, shall be assessed according tc
recognised standards.

On-board tools and por table equipment

{1)

A space shall be available in or near the driver's cab to store the following equipment, in case they
are needed by the driver in emergency situation:

— Hand-lamp with red and white light
— Short circuiting equipment for track-circuits

— Scolehes, if the parking brake performance is not sufficient depending on track gradient (see
clause 4.2.4.5.5 Parking brake’).

~ A fire extinguisher (1o be located in the cab; see also clause 4.2.10.3.1}

— Onmanned traction units of freight trains: a self-rescue device, as specified inthe SRT TSI (see
SRT T8I elause 4.7.1).

Storage facility for staff personal effects
g 3 B

{1

Each driver's cab shall be equipped with:
— Two hooks for clothing or a niche with a clothes heam.

-~ 4 free space for storing a suitcase or bag of size 300 mm » 400 mm x 400 MmN,

Recording device

(1
{2)

The list of information to be recorded is defined in the TSI OPE.

The unit shall be equipped with a means to record this information, complying with the following
requirements;
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4.2.10.2.

4.2.30.2.1

4.2.10.2.2

N

Functional requirements specified in the specification referenced in Appendix J-1, index 57,
clauses 4.2.1, 4.2.2, 4.2.3 and 4.2.4 shall be met,

Recording performanceshallbeaccordingtoclass Riofthespecification referenced in Appendix J-1,
index 57, clanse 4.3.1.2.2.

Theintegrity (consistency; correctness) of the recorded and extracted data shall be according to the
specification referenced in Appendix J-1, index 57, clause 4.3.1.4.

Data integrity shall be safegnarded according to the specification referenced in Appendix J-1,
mndex 57, clause 4.3.1.5.

Thelevel of protection thatapplies to the protected storage medium shall be ‘A’ as defined inthe
specification referenced in Appendix J-1, index 57, clause 4.3.1.7.

Fire safety and evacuation

(eneral and Categorisation

{1)

This clause applies to all units.

Rolling stock shall be designed such that it protects passengers and on-board staff in case of hazard
fire on board and to allow an effective evacuation and rescue in case of emergencies. This is deemed
to be fulfilled by complying with the requirements of this TSL

The category of the unit regarding fire safety considered for its design, as defined in clause 4.1.4 of
thisT8Tshallberecordedin thetechnical documentation deseribedin clause 4.2.12 0fthis TSI

Measures Lo prevent [ire

Material requirements ’

(1

(2)

The selection of materials and components shall take inte account their fire behaviour properties,
such as flammability, smoke opacity and toxicity.

Materials used to construct the rolling stock unit shall comply with the requirements of the specifi-
cation referenced in Appendix J-1, index 58 for the ‘Operation Category’ as defined below:

— ‘Operation Category 2" for Category A passenger rolling stock (including passenger locomotive).
— ‘Operation Category 3’ for Categorv B passenger rolling stock (including passenger locomative).

— ‘Operation Caregory 2 for freight locomotives, and self-propelling units designed to carry other
pavioad (mail, freight, etc.).

- ‘Cmeration Category 1’ for OTMs, with requirements limited to areas which are accessible to staff
when the unit is in transport running configuration (see Section 2.3 of this TSI).

In order to ensure constant produet characteristics and manufacturing process, it is required that:

— the certificate to prove compliance of 2 material with the standard, which shall be issued imme-
diately after testing of this material, shali be reviewed every 5 years,

— in case there is no change in the product characteristics and manufacturing process, and no
change in the requirements (TSI}, it is not required to perform new testing of this material; the
certificate needs only to be updated regarding its date of issue.

Specific measures for flammable liguids

{1

(2]

Railway vehicles shall be provided with measures preventing a fire from occurring and spreading
duc to leakage of flammable liquids or gases.

Flammable liquids used as cooling medium in high voltage equipment of freight locomotives shall
becompliant totherequirement Ri4 of the specification referenced in Appendix -1, index 59.
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Hot axle baox detection

Reguirements are specified in clanse 4.2.3.5.2 of the present TSI

Measures to detect/eonirol fire
Portable Fire extinguishers

(1) This clause is applicable to unils desi gned to carry passengers and/or slaff.

{2} The unit shall be equipped with adequate and sufficient portable fire extinguishers, in passenger
and/or staff areas.

(3)  Water plus additive type fire extinguishers are deemed to be adequate for on-board rolling stock
PUIposes,

Fire detection systems

(1) Theequipment and the areas on rolling stock that intrimsically impose a fire risk shall be equipped
with a system thal will detect (ire at an early stage.

(2)  Uponfire detection the driver shall be notified and appropriate automatic actions shall be initiated
to minimize the subsequent risk to passengers and train staff.

(3)  Forsleeping compartments, the detection of a fire shall actvate an acoustic and optical local alarm
in the affected area. The acoustic si gnal shall be sufficient to wake up the passengers. The optical
signal shall be clearly visible and shall not be hidden by obstacles.

Tire automatic fighting system for freight diesel units

(1) This clause is appiicable to diesel powered freight locomotives and diesel powered freight self-propel-
ling units,

(2} Theseuniis shall be equipped with an automatic system capable of detecting a diesel fuel fire and of
shutting down all relevant equipment and cutting off the fuel supply.

Fire containment and control systems for passenger rolling stock

(1) This clavse is applicable to vnits of ca tegory B passenger rolling stock,

{2)  The unil shall be equipped with adequare measures to control the spread of heat and fire effluents
through the train.

{3)  Theconformity with this requirement shall be deemed to be satisfied by the verification of conform-
ity to the following requirements:

— Theunit shalf be equipped with (ull eross section partitions within passenger/staff areas of each
vehicle, with a maxinium separation of 30 meters which shall satisfy requirements for integrity
for a minimum of 15 minutes (assuming the fire can start from either side of the partition), or
with other Fire Containment and Control Systems (FCCS),

— Theunit shall be equipped with five barriers that shallsaiisfy requirements for integrity and heat

insulation for a minimum of 15 minutes at the following locations (where relevant for the
coneerned unit):

~ Between the drivers cab and the compartment (o the rear of # {zssu ming the fire starts inthe
rear comparhment).

— Between combustion engine and adjacent passenger/staff areas {assuming the fire starts in the
combustion engine),

— Between compartments with electrical supply line and/or traction cireuit equipment and
passenger/staffarea (assuming the fire starts in the electrical sy pplyline and/or the traction
cireuit equipment).
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4.2.10.4.1.

4.2.10.4.2

{43

— Thetest shall be carried out in accordance with the requirements of the specification referenced
in Appendix.J-1, index 60.

If ather FOCS are used iustead of full cross section partitions within passenger/staff areas, the
following requirements shall apply:

— Thev shall be instalied in cach vehicte of the unit, which is intended to carry passengers and/or
staff,

— Theyshall ensure that fire and smake will not extend in dangerous concentrations over a length
of more than 30 m within the passenger/staff areas inside the unit, for at least 15 minutes after
the start of a fire.

The assessment of this parameter is an open point.

If other FCCS are used and rely on reliability and availability of systems, components, or functions,
theyshall besubject toa reliability study considering the failure mode of components, redundancies,
software, periadic checks and other provisions, and theestimated failure rate of the funetion (lack of
control of the spread of heat and fire effluents) shall be provided in the technical documentation
described in clause 4.2.12,

Based on this study, operating and maintenance conditions of the FCCS shall be defined and pravided in
the maintenranece and operating documentation described in clauses 4.2.12.3 and 4.2.12.4.

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

This clause is applicable to freight locomotives and to freight self-propelling units.
These units shall have a fire barrier to protect the driver's cab.

These fire barriers shall satisfy requirements for integrity and heat insulation for a minimum of
15 minutes: they shall be subject to a test carried out inaccordance with the requirements of the
specification referenced in Appendix J-1, index 61,

Requirements related to emergencies

Emergency lighting

(1)

(5)

To provide protection and safety on board in the event of emergency the trains shall be equipped
with an emergency lighting system. This system shall provide a suitable lighting level in the
passenger and in the service areas, as follows:

forunits of maximum design speed higher than or equal to 250 km/h, during a minimum eperating
time of three hours after the main energy supply has failed,

forunits of maximum design speed iower than 250 km/h, during a minimam operating time of
go minutes after the main energy supply has failed.

Lighting level of at least 5 lux at floor level.

Values of lightling level for specificareas and conformity assessment methods shail be as specified in
the specification referenced in Appendix J-1, index 62.

In the event of fire, the emergency lighting system shall continue to sustain at least 50 % of the
emergeney lighting in the vehicles nol affected by five for a minimum of 20 minutes. This require-
metit shall be deemed to be fulfilled by a satisfactorv failure mode analysis.

Smoke Control

{1)

(2)

This clause is applicable to all units. In case of fire, the distribution of fumes shall be minimised in
areas oecupied by passengers and/or staff by application of the following requirements:

Toprevent outside smoke from entering the unit, it shall be possible to switch off or close all means
of external ventilation.

This requirement is verified on the rolling stock subsystem at unit level.
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{2)  Toprevent smokethat could be inside avehicle from spreading, it shall be possible to switch off the
ventilation and reclreulation at vehicle level, this may be achieved by switching off the ventilaiion,

{4)  Itis permissible to trigger these actions manually by the on-board staff, or by remote control; the
triggering is permitted to be at train level, or at vehicle level,

(5}  Forunits intended to operate on lines that are fitted with the ETCS track side syslem for conlrol-
command and signalling (including ‘airtightness’ information as deseribed in Annex A, Index 7 of

TSICCS), the unit on-board control system shall be able to receive from the ETCS system the infor-
mation related to airtightness.

Passenger alarm and communication means

Requirermnents are specified in clavses 4.2.5.2, 4.2.5.3 and 4.2.5.4 of the present TSL

Running capability

(1)  Thisclause is applicable to category A and category B passenger rolling stock {including passenger
tocomotives).

{2)  The unit shall be designad so that, in the event of fire an-board, the running capability of the train
will enable it to run to a suitable firefighting point.

{3) Compliance shall be demonstrated by application of the specification referenced in Appendixd-3,
index 63, in which the system functions impacted by a ‘type 2’ fire shall be;

— braking for rolling stock of five safety category A: this function shall be assessed for a duration
of 4 minutes.

B

— braking and traction for rolling stock of fire safety categorv B: these functions shall be assessed
for a duration of 15 mingles at a minimum speed of 80 km/h.

Requirements related to evacuation
Passenger emergency exits

(1) This section is applicable to units designed 1o carry passengers.

Definitions and clarifications

(2)  Emergency exil: irain borne provision Lo allow people inside the train to get out of the frain in case
of an emergency. An external passenger door is a specific pe of emergency exit.

(3} Through route: route through the train which can be entered and exiied from different ends and
which permits the movement of passengers and staff, along the longitudinal axis of the train
witheut obstruction. Interior doors on the through rotte which are intended to be used by passen-
gers in normal service and whichi can also be opened in case of power failure are considered not to
obstruct the movement of passengers and staff.

{4) Passengerarea:area towhich passengers haveaccess without particular authorisation.

(5) Compartment: Passenger area or staff area, which cannot be used as a through route for passengers
or staff respectively.

Reguirements

{6) Emergency exits shall be provided in sufficient quantity along through route(s) on both sides of the
unit; theyshall be indicated. They shall be accessible and sufficientin size to allow the release of
persons,

{73 Anemergency exit shall be able to be opened by a passenger from inside the train.
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(8)  Allexternal passenger doors shall be equipped with emergency opening devices allowing them tobe
used as emergency exits (see clanse 4.2.5.5.9).

{9) Eachvehicledesigned tocontainupto 40 passengersshall haveat least two emergency exits,

{10) Eachvehicledesignedtocontainmorethan 40 passengers shall have atleast three emergency cxits.

(11) Eachvehicle inlended tocarry passengers shall have at least one emergency exit on each vehicle side,

(12) The number of the doors and their dimensions shall allow the complete evacuation within three
minutes by passengers without their baggage. It is permilled o consider that passengers with
reduced mobility are to be assisted by other passengers or staff, and that wheelchair users are evacu-
ated without their wheelchair,

Verification of this requirement shall be made by a physieal test under normal operating conditions.

4.2.10.5.2  Driver's cab emergency exits

Requirements are specified in clause 4.2.9.1.2.2 of the present TSL

4.2.11. Servicing
4.2.11.1. General

(1) Servicing and minor repairs necessary to ensure safe operations between maintenance interventions
shall be able to be carried out while the train is stabled away from its normal servicing home base.

{z) Thispart gathers requirements for provisions relating to the servicing of trains during operation or
when stabled on a network. Most of these requirements aim at ensuring that rofling stock will have
the equipment necessary to meet the provisions required in the other sections of this TSI and of the
TSI Tnfrastructure.

{3)  Trzins shall be capable of remaining stabled, with no crew onboard, with power supply from the
catenary or auxiliary pawer supply maintained for ighting, air conditioning, refrigerated cabinets,
eic.

4.2.11.2. Train exterior cleaning
£.2.11.2.1  Cleaning of driver's cab windscreen

{1)  This clause is applicable to all units equipped with a driver’s cab

{2) Itshall be possible for the front windows of drivers’ cabs to be cleaned from outside the train
without need to remove any component or covering.

4.2.11.2.2  Exterior cleaning through a washing plant

(1) Thisclauseisapplicable tounits fitted with traction equipment thatareintended tobe cleaned exter-
nally through a washing plant.

{2) Itshall be possible fo control the speed of trains that areintended te be cleaned externally through a
washing plant on level track at a value between 2 km/h and 5 kin/h. This requirement is aimed at
ensuring compatibility with washing plants.

4.2.11.3. Connection to Toilet discharge system

(1) This clause is applicable to units equipped with sealed retention systems (using clear or recycled
water) that have to be emptied at sufficient intervals on a scheduled basis at designated depots.

(2)  The following connections of the unit to the totlet discharge system shall comply with the following
specifications:

— The 2 Evacuation nozzle (Inner part): sec Appendix G-1.

— The flushing connection for the toilet tank (Inner part), the use of which is optional: see
Appendix G-1.
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Water refilling equipment

(1) Thisclauseisapplicableto unitsequipped with watertapseovered by the clause 4.2.5.1 of this TSI

(2] Thewatersupplied tothetrain, uptothe filling-interface with the rolling stock, on the intercperable
network is deemed to be drinking water in accordance with Directive 98/83/EC, as specified in the
clatise 4.2.12.4 of the TSI INF.

The on-board storage equipraent shall not induce any additional risk for the health of people Lo the risks
associated with the storage of water filled in accordance with the abeve provisions. This requirement is
deemedtobe met by assessinent of piping and sealing material and quality. The materials shall be suitable
for transport and storage of water fit for human consamption.

Interface for water vefilling
(1) This clause is applicable to units equipped with a water tank supplying water to sanitary systems
covered by the clause 4.2.5.1 of this TSI

(2)  Theinlet connection for water tanks shall comply with figure 10f the specification referenced in
Appendix J-1, index 64.

Special requirements for stabling of trains

(1) This clanse is applicable to units intended to be powered while stabled,

(2)  The unit shall be compatible with at least one of the following external power supply systems, and
shallbe equipped (where relevant) with the corresponding interface for electrical connection to that
external power supply (plug):

(3} Power supply contact line {see clavse 4.2.8.2.9 Requirements linked to pantograph’},
(4} "UIC 552-type’ train power supply line (AC 1 ¥V, AC/DC 1.5 KV, DC 3 kv,

(5)  Local external auxiliary power supply 400 V that can be connected to socket type ‘3P+ground’
according to the specification referenced in Appendix J-1, index 65,

Refuelling equipment

(1) This clause is applicable to units equipped with a refuelling system.

(2} Trains using diesel fuel in accordance with Annex I1 of Directive 2009/30,/EC of the European Parlia-
ment and of the Council () shall be equipped with refuelling couplings on beth sides of the vehicle,
al a maximum height of 1 500 mm above rail level; they shall be circular with a minimum diameter
of 76 mm.

(3} Trains using another type of diesel fuel shall be equipped with a foclproof opening and fuel tank to
prevent inadverlent refuelling with a wrong fuel,

(4)  Thetvpe of coupling for refuelling shall be recorded in the technical documentation.

Train interior cleaning — power supply

{1} Forunits of maximum speed higher than orequal to 250 km/l, a 3 o0 VAat 230V, 50Hz elec-
trical power supply connection shall be provided inside the unit; they shall be spaced such that no
partof the unit that needs to be cleaned is more than 12 metres from one of the sockets.

Documentation for operation and maintenance

(1} The requirements specified in this clavse 4.2.12 apply to all units.

(') Directivez00g/ 30/ ECofthe European Parliamentand ofthe Councill of 23 Aptil 2009 amending Directive g8/70/ECas regardsthe
specification of petrol, diesel and gas-oil and introducing a mechanism to monitor and reduce greenhouse gas emissions and amending
Council Dircetive 1999/32/EC as regards the specification of fuel used by inland waterway vessels and repealing Direetive g3/ 12/ERC
(0J L140, 5.6.2009, p. 88).
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4.2.12.2.

General

)

This clause 4.2.12 of the TSI describes the documeniation requested in clavse 2.4 of Annex VI of
Directive 2008/57/EC {clause titled ‘Technical file): ‘technical characteristics linked to the design including
general and detatled drawings with respect fo execution, electrical and hydroulic diagrams, control-circuit
diagrams, description of data-processing and aulomatic systems, documentation on operation and maintenance,
ete., relevant for the subsystem concerned.

Thisdocumentation, being partof the technical file, is compiled by the notified body and has to
accompany the EC declaration of verification.

This documentation, being part of the technical file, is lodged with the applicant, and is kept by the
applicant throughout the service life of the subsystem.

The documentation requested is related to the basic parameters identified in this TSI Its content is
deseribed in the clauses below,

General documentation

The following documentation describing the rolling stock shall be provided:

(1)
{2)

(8)

{9)
(10)

General drawings.

Electrical, pnevinatic and hydraulic diagrams, Control-circuit diagrams necessary to explain the fune-
tion and operation of the concerned systems.

Deseription of computerised on-board systems including deseription of funetionality, specification of
interfaces and data processing and protecols,

Reference profile, and compliance to interaperable reference contours Gi, GA, GB, GCor DE3, as
required in clanse 4.2.3.1, :

Weight balance with hypothesisonload conditions considered, as vequired in clause 4.2.2.10.
Axie load and spacing of axles, as required in clause 4.2.3.2.1.

Test report concerning running dynamic behaviour, including the test track quality recording and
the trackloading parameters ineluding possible limitations of use if testing of the vehicle only covers

a part of the test conditions, as required in clause 4.2.3.4.2.

The hypothesistaken lo evaluate theloads due to bogie running, as required in clauses 4.2.3.5.1and
in clause 6.2.3.7 for wheelsets.

Braking performance, including failure mode analvsis (degraded mode) asrequired in clause 4.2.4.5.
The presence and t¥pe of loilets in a unit, the characteristics of the flushing mediuwm, if it is not
clean water, the nature of the treatment system for released water and the standards against which

conformity has been assessed, as required in clause 4.2.5.1,

Provisions taken in relation with the selected range of environmental parameters if different than the
nominal one, as required in clause 4.2.6.1,

Characteristic wind curve {CWC) as required in clause 4.2.6.2.4,
Traction performance, as required in clause 4.2.8.1.1.

Fitment of an on-board energy measurement sysiem, and of iis on-board location function
{optional), as required in clause 4.2.8.2.8; deseription of on-beard to ground communication.

Hypothesis and data considered for the compatibility study for AC 5}-‘5tems, as required in
clause 4.2.8.2.7.

The number of pantographs simultaneously in contact with the overhead contact line equipment
{OCL), their spacing and the OCL design distance tvpe (A, B or €) used for assessment tests, as
required in clause 4.2.8.2.9.7.




4.2 ,j_.m:.‘j. Documen ati‘(}ﬂ 161'{3{6( 8] i\’l'ﬁinienaﬁ(fe
T

(1) Maintenance is a set of activities intended to keep a functional unit in, or to restore it to, a state in
witich it can perform its required function, ensuring continued integrity of safely systemns and
compliance with applicable slandards.

The following information necessary to undertake maintenance activities on rolling stock shall be

provided: '

{2} The maintenance design justification file: explains how maintenance activities are defined and
designed in order toensure that the rolling stock characteristics will be kept within acceptable limits
of use during its lifetime.

The file shall give input data in order to determine the criteria for inspection and the periodicity of
maintenance activities.

(3)  Themaintenance description file: explains how maistenance activities shall be performed,

4.2.12.3.1  The maintenance design justification file

The maintenance design justification file shall contain:
(1) Precedents, principles and methods used to design the maintenance of the unit.

(2} Utilisation profile: Limits of the normal use of the unit {e.g. km/meonth, climatic Hinits, authorised
types of loads ete.).

(3) Relevantdata usedtodesign the maintenance and origin of these data (return of experience),

{4) Tests, investigations and calculations carried out to design the maintenance.

Resultant means (facilities, tools...) needed for the maintenance are described in ¢lause 4.2.12.3.2 ‘main-
tenance documentation’,

4.2.12.3.2  The Maintenance description file

{1} Themaintenance description fileshall describe howmaintenance activitiesshall be conducted.

(2}  Maintenance activities include all activities necessary such as inspections, manitoring, tests, measire-
ments, replacements, adjustments, repairs.

(3} Maintenance activities are split into:
— Preventive maintenance; scheduled and controlled
— Corrective inaintenance.

The maintenasnce deseription file shall include the following:

{4) Componenthierarchyand functional desceription: The hierarchy setsup the boundaries of therolling
stock by listing all theitems helonging to the product structure of that rolling stock and usingan
appropriate number of discrele levels. The lowest item of the hierarchy shall be areplacesble unit.

{5)  Schematic circuit diagrams, connection diagrams and wiring diagrams

{6}  Parts list: The paris list shall contain the technical and funetional descriptions of the spare parts
{replaceable units).

Thelist shallinclude alt parts specified for changing on condition, or which may requirereplacement
[ollowing electrical or mechanical malfunction, or which will foreseeable require replacement after
accidental damage (e.g. windscreen).

Interoperability constituent shall be indicated and referenced to their corresponding declaration of
conformity.

(7)  Thelimit vatues for components which shall not be exceeded in service shall be stated; the possi-
bility of specifying operational restrictions in degraded mode (limit value reached) is permitted.
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4.2.12.5,

A4.2.12.0,

(8)  European legal abligations: where components or systems are subject to specific European legal obli-
gations these obligations shall be listed.

{9) Thestructured set of tasks that include the activities, procedures, means proposed by the applicant
to carry out the maintenance task.

(10} The description of the maintenance activiiies,
The following aspects have (o be documented (when they are specific to the application):

— Disassembly/assembly instruciions drawings necessary for correct assembly/disassembly of
replaceable parts

— Maintenance criteria

— Checks and tests

— Tools and materials required to underiake the task (special tools)
— Consumables reguired to undertake the task

— Persenal protective safety provision and equipment (special}.

(11) Necessarytests and procedures tobe undertaken after each maintenance operation before re-entry
into service of rolling stock.

{(12) Troubleshooting (fault diagnosis) manuals or facilities for all reasonably foreseeable sttuations; this
includesfunctionaland schematicdiagramsofthesystems orIT-based fault findingsystems.

Operating documentation

The technical documentation necessary to operate the unit is composed of:

(1) Adescriptionofoperationin normal mode, including the operational characteristies and Iitations
of theunit (e.g. vehicle gange, maximum design speed, axle loads, brake performance...).

(»)  Adescription of the various reasonably foreseeable degraded modes in case of safety significant fail-
ures of equipment or functions deseribed in this TSI, together with the related acceptable limits and
operating conditions of the unit that could be experienced.

{3)  Adeseription of the control and monitoring systems allowing the identification of safety significant
failures of equipment or functions described in this TSI (e.g. clause 4.2.4.9 refated to the function
‘braking’).

(a) This technical gperating documentation shall be part of the technical file.

Lifting diagram andinstructions

The documentaticn shall include:
(1) A description of procedures for lifling and jacking and relatedinstructions.

{2) A description of interfaces for lifting and jacking.

Rescue related descriptions

The documentation shall include:

(1) Adescription of procedures for use of emergency measures and related necessary precautions tobe
taken, as e.g. use of emergency exits, entrance to RST for rescue, isolation of brakes, electrical
earthing, towing.

{(2)  Adescription of effects when the described emergency measures are taken, e.g. reduction of brake
performance after isolation of brakes.
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Fonetional and technical specification of the interfaces

Interface with Energy subsystem

Table s

Interface with the Energy subsystem

Reference LOC & PAS TSI

Reference Energy TSI

Parameter

Point

Parameter

Point

Gauging

Pantograph head geometry

4.2.3.1

4.2.8.2.0.%

Pantograph gauge

4.2.10

Appendix D

Operation within range of voltages| 4.2.8.2.2 Voltage and frequency 4.2.3
and frequencies
Parameters relating to supply
system performance:
~ Max current from OCL 4.2.8.2.4 — Max train current 4.2.4
- Power factor 4.2.8.2.6 — Power facior 4.2.4
— Mean useful voliage 4.2.4
— Maximunn current at standstilll 4.2.8.2.5 — Current capacity DC systems | 4.2.5
. trains at standstill
Regenerative brake with energy to | 4.2.8.2.3 Regenerative braking 4.2.6
L
Energy consumption measuring { 4.2.8.2.8 On-ground energy data collecting| 4.2.17
fanetion system
— Height of pantograph 4.2.8.2.9.1 Geometryoftheoverhead contact | 4.2.9
iine
~ Pantograph head geometry 4.2.8.2.9.2
Contact strip material 4.2.8.2.0.4 Conlact wire material 4.2.14
Pantograph static contact force | 4.2.8.2.9.5 Mean contact force 4.2.1%
Pantograph contact force and | 4.2.8.2.9.6 Dynamichehaviourandqualityof | 4.2.12
dynamic behavicur current collection
Arrangements of pantographs 4.2.8.2.6.7 Pantograph spacing 4.2.13
Running through phase or svstem | 4.2.8.2.0.8 Separation sections:
separation section
— phase 4.2.15
— system 4.2.16
Electrical protection of the train | 4.2.8.2.10 Electrical Protection Coordination | 4.2.7
Arrangemenis
System energy disturbances for AC| 4.2.8.2.7 Harimonles and Dyvnamic Effects | 4.2.8

systems

for AC traction power supply
systems
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Interface with Infrastructure subsystem

Table 7

Interface with the Infrastructure subeysiem

Reference LOC & PAB TSI

Refercnce Infrastincture TSt

Parameter Point Parameter Point

Rolling stock kinematic gauge 4.2.3.1, Stricture gauge 4.2.3.1
Distance between track centres | 4.2.3.2
Minimum radius of vertical curve 4.2.3.5

Axle load parameter 4.2.3.2.1 Track resistance to vertical loads | 2.2.6.1
Lateral track resistance 4,2.6.3
Resistance of new bridges to 4271
traffic loads
Equivalent vertical loading for | 4.2.7.2
new earthworks and earth pres-
sure effects
Resistance of existing bridges and | 4.2.7.4
earthworks to traffic loads

Running dvnamic hehaviour 4.2.2.4.2 Cant deficiency 4.2.4.3

Running dynamic Himit values for 4.2.34.52 Track resistance to vertical loads | 4.2.6.1

track loading
Lateral track resistance 4.2.6.3

Equivalent conicity 4.2.3.4.3 Equivalent conicity 4.2.4.5

Geometrical  characteristics  of | 4.2.2.5.2.1 Nominal track gange 4.2.4.1

wheelset

Geometrical  characteristics  of 1 4.2.2.5.2.2 Rail head profile for plain line | 4.2.4.6

wheels

Variable gange wheelsets 4.2.3.5.2.3 In service geometry of switches | 4.2.5.3
and crossings

Minimum curve radius 4.2.3.6 Minimum radius of horizontal | 2.2.3.4
curve

Maximum average deceleration | 4.2.4.5.1 Longitudinal track resistance 4.2.6.2
Actions due to traciion and 4.2.7.1.5
braking

Slipstream effects 4.26.2.1 Resistance of new structures over| 4.2.7.3
or adjacent to tracks

Head pressure pulse 4.2.6.2.2 Maximum pressure variations in | 4.2.10.1
tunnels

Maximum pressure variations in | 4.2.6.2.3 Distanre between track centres | 4.2.3.2

funnels
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Reference LOC & PAS TSI

Reference Infrastructure TSI

4-3.3-

Paramaeter Point Parameter Point
Crosswind 4.2.6.2.4 Effect of crosswinds 4.2.10.2
Aerodynamic effect on ballasted | 4.2.6.2.5 Ballast pick-up 4.2.10.3
track
Toilet discharge system 4.2.11.5 Toilet discharge 4.2.12.2
Exterlor cleaning through a| 421122 Train external cleaning facilities, | 4.2.12.3
washing plant
Water refilling equipment: 4.2.11.4 Water restocking, 4.2.12.4
Inierface for water refilling 4£.2.11.5
Refuelling equipment 4.2.11.7 Refuelling 4.2.12.5
Special requiremnents for stabling of | 4.2.11.6 Electric shore supply 4.2.12.6
trains
{nterface with Operation subsystem

. Tuble 8
Interface with the Operation subsystem
Reference LOC & PAS TS Reference Operation TSI

Paramceler Point Parameter Point
Rescue coupling 4.2.2.2.4 Contingeney arrangeiments 4.2.3.6.3
Axle load parameter 4.2.3.2 Train composition 4.2.2.5
Braking performance 4.2.4.5 Train braking 4.2.2.6
External front and rear lights 4.2.7.1 Train visibility 4.2.2.1
Hommn 4.2.7.2 Train audibility 4.2.2.2
External visibility 4.2.9.1.3 Requirements for lineside signal | 4.2.2.8

and marker sighting
Opticalcharacteristicsofthewind- | 4.2.5.2.2
sereet
Internal lighting 4.2,6.1.8
Diriver's activity control function | 4.2.9.3.1 Diriver vigilance 4.2.2.9
Recording device 4.2.9.0 Recording of supervisiondataon- | 4.2.3.5.2
board the train
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Interface with the Control, command and signalling subsystem

Reference LOC & PAS TSI Reference CCS TSI
Parameter Point Parameter Point

Rolling stock characteristics | 4.2.3.3.1.1 Vehicle geometry Specification refer-

compatible with train detection Vehicle design enced in Annex A,

system based on track circuits Isolating emissions Index77ofTSICCS

EMC

Rolling stock characteristics | 4.2.3.3.1.2 Vehicle geometry Specification refer-

compatible with train detection Wheel geomelry enced in Annex A,

system based on axle counters Vehicle design Index77of TSICCS

EMC

Rolling stock characteristics | 4.2.3.3.1.3 Vehicle design Specification refer-

compatible with loop equip- enced in Annex A,

ment Index770fTSICCS

Emergency braking command | 4.2.4.4.1 On-board ETCS functionality | 4.2.2

Emergency braking perform- | 4.2.4.5.2 Guaranteed train braking per- | 4.2.2

ance formance and characteristies

Train departing from platform | 4.2.5.3 FIS for the train interface Specification refer-
enced in Annex A,

Door opening 4.2.5.5 Index v of TSICCS

Separation sections 4.2.82.9.8

Smoke control 4.2.10.4.2

External visibility 4.2.9.1.3 Visihility of track-side Control- | 4.2.15

command objects

Interface with the Telematic application for passengers subsystem

Tabie io

Interface with the Telematic application for passengers subsystem

- cam Reference Telematic application for
Reference LOC & PAS TSI passengers TSI
Parameter Point Parameter Point
Customer information (PRI 4.2.5 On board device display 4£.2.13.1
Public address system 4.2.5.2 Awtomatic voice and announce- | 4.2.13.2
ment
Customer information (PRM) 4.2.5
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4.4 Operating rules

In Hight of the essential requirements mentioned in Section 2, the provisions for aperation of the
rolting stock in the scope of this THT are described in:

— Clause 4.3.3 'Interface with operation subsystem’, which refers to the relevant clauses of the
Section 4.2 of this TSI,

~ Clause 4.2.12 "Documentation for Gperation and Maintenance’

Uperating rules are developed under the railway undertaking safety management svstem, with
consideration of these provisions.

In particular, operating rules are necessary to ensure that a train stopped on z gradient as specified
fnclanses 4.2.4.2.1and 4.2.4.5.5 of this TSI (requirements related to braking) will be immobilised.

The operating rules for use of the public address system, the passenger alarm, the emergency exits,
and the operation of the access doors are elaborated with consideration of the relevant provisions of
this TSI and of the documentation for operation.

The technical operating documentation described in clause 4.2.12.4 gives the rolling stock character-
istics to be considered in order to define the operating rules in degraded mode.

Procedures for lifting and reseue are established (including the method and the means of recovering
a derailed train or a train that is unable to move normally} with consideration of:

— the provisions forlifting and jacking described in claunses 4.2.2.6 and 4.2.12.5 of Hiis TSI

— the provisions related o the braking system for rescue described in clauses 4.2.4.10
and 4.2.12.6 of this TSI, .

The safety rules for trackside workers or passengers on platforms are developed by the entity(ies)
responsible for fixed installations with consideration of the relevant provisions of this TSTand of the
technical documentation (e.g. impact of speed).

445 Maintenansce rules

Inlight of Lhe essential requirements mentioned in Section 3, the provisions for mamtenance of the
rolling stock in the seope of this TSI

~ Clause 4.2.11 ‘Servicing’
~ Clause 4.2.12 "Documentation for Operation and Maintenance’,

Other provisionsinthe Section 4.2 (clauses 4.2.3.4and 2.2.3.5) specify for particular characteristics
the limit values that have to be verified during mainfenance activities.

From the information mentioned above and provided in the clause 4.2, the appropriate tolerances
and infervals to ensure compliance with the essential requirements throughout the lifetime of the
rolling stackare defined at maintenance operational level (not in the scope of the assessment against
this TST}; this activity includes:

— The definition of the in-service values where they are not specified in this TSI, or where oper-
ating conditionsallow the use of different in-service limit values than those speeified in this TS1.

— The justification of the in-service values, by providing the equivalent information to those
required in clanse 4.2.12.3.1 "The maintenance design justification file’.

On the basis of the information mentioned above in this clause, a maintenance planis defined at
maintenance operational level (ot in the scope of the assessment against this TSI, consistingin a
structured set of maintenance tasks that include the activities, tests and procedures, means, mainten-
ance criteria, periodicity, working time required to carry out the maintenance tasks.
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4.8,

o1

5.1.

Professional competencies

(1) Theprofessional compstencies of staff required for the operation of the rolling stock in the scope of
this TSI are nat set out in this T5L

{2)  Theyare partly covered by the TSI OPE and Directive 2007/59/5C of the Buropean Parliament and
of the Council 9.

Health and safety conditions

{1)  The provisions for health and safety of staff required for the operation and maintenance of the
rollingstock in the scope of this TSI are covered by theessential requirements Nos 1.1,1.3,2.5.1,
2.6.1(asnumberedin Directive2008/57/EC); thetablein Section 3.2 mentions thetechnical clauses
of this TSI in relation to these essential requirements.

{(2)  Inpartieular. the following provisions of Section 4.2 specify provisions for health and safety of staff:
— Clause 4.2.2.2.5: Staff access for coupling and uncoupling.

— Clause 4.2.2.5: Passive safety,

— (Clause 4.2.2.8; Staff and freight access doors.

- Clause 4.2.6.2.1: Slipslream effects on workers at trackside,
- Clause 4.2.7.2.2: Warning horn sound pressure.

— Clause 4.2.8.4: Protection against elecirical hazards.

— Clause 4.2.9: Driver's cab.

— Clause 4.2.10: Fire safety and evacpation.

European register of authorised types of vehicles

(1 Thecharacteristics of therolling stock that must be recorded in the ‘European register of authorised
fypes of vehicles’ are listed in Commission Implementing Decision 2011/665/EU of 4 October 2011
on the European register of authorised types of railway vehicles ().

{(2)  Tnaccordance with Annex I of this decision on the European register and with Article 34(2a) of Dir-
ective 2008/57/EC, thevaluestobe recorded for the parametersrelated tothe technical characteris-
tics of the rolling stack shall be those of the technical documentation accerpanying the type
examination certificate. Therefore, this TS requires that the relevant characteristics are recorded in
the technical documentation defined in the clause 4.2.12.

(2}  Inaccordance with Article 5 of the Decision referred to in the above point (1) of this clause 4.8, its
application guide includes for each parameter a reference to the clauses of the technical specifica-
tions for interoperability that state the requirements for this parameter.

INTERCPERABILITY CONSTITUENTS

Definition

(1) According te Article 2(f) of Dizective 2008/57/EC, the interoperability constituents are ‘any elemen-
tary component, group of components, subassembly or complete assembly of equipment incorp-
orated or inlended to be incorporated intc a subsystem upon which the interoperability of the rail
svstem depends directly or indirectly)

{2) Theconceptofa constituent covers hoth tangible objectsand iniangible objectssuchas software.

(1] Dircetive 2007/59/EC of the Buropean Parliament and of the Council of 23 October 2007 on the certification of train drivers operating
locomotives and trains on the railway system in the Community (OJ L 315, 3.12.2007, . 51).

f2) Commission Implementing Decision 2011/665/ EUof4 October 2011 on the European register of authorised types of railwavvehicles
(OJ L 264, 8.10.2011, p. 32).
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(2)
{3)

5.3.1. Automatic centre huffer coupler

TSI LOCAPAS

(3)  Interoperability constituents (1) described in Section 5.3 below are constituents:

— Whose specification refers (o a requirement defined in Section 4.2 of this TSI The reference ta
the relevant elause of the Section 4.2 is given in Section 5.3; it delines how the interoperability
of the vail system depends on the particular constituent.

When a requirement is identified in Section 5.3 as being assessed at IC level, an assessment for
the same requirement at sub-system level is not required.

~— Whose specification may need additional requirements, such as interface requirements; these ad-
ditional requirements are also specified in Section 5.3.

— And whose assessment pracedure, Independently of the related subsysten is described in Section
6.1,

{4} Theareaofuse of an interoperability constituent shall be stated and demonstrated as described for

each of them in Section 5.3.

5.2. [nnovative solution

{1) As stated in Article 10, innovative solutions may require new specification and/or new assessment

methods. Such specifications and assessment methods shall be developed by the process described n
clause 6.1.5 wheneveran innovative solution is envisaged foran interoperability constituent.

5.2, Interoperability constituent specification

The interoperability constituents are listed and specified below:

An automatic coupler shall be designed and assessed for an area of use defined by

{1} The type of end coupling (mechanical and preumatic interface of thehead);
The ‘type 10’ automatic coupler shall be compliant with the specifi cation referenced in AppendizJ-1,
index 66,
Wote: other types of automatic coteplers than type 10 are not censidered asan IC (specification not
publicly available).

(2) The tensite and compressive forces it is capable of withstanding;

(3) These characteristies shall be assessed at IC level.

5.3.2. Manual end coupling

A mannal end coupling shall be designed and assessed for an area of use defined by:

The type of end coupling (mechanical interface}.

The “UIC type’ shall be composed of buffer, draw gear and screw coupling system complying with
the requirements of parts related to passenger coaches of the specification referenced in
Appendix.J-3, index 67 and the specification referenced in Appendix J-1, index 68; units other than
coaches with manual coupling svstems shall be fitted with a buffer, draw gear and serew coupling
system complying with the relevant parts of the specification referenced in Appendix J-1, index 67
angd the specification referenced in Appendix J-1, index 68 yespectively.

Note: other types of manual end coupling are not considered as an IC {specification not publicly
availahble).

The tensile and compressive forces it is capable of withstanding,

These characteristics shall be assessed at IC level,
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Rescue couplers

A reseue coupler shall be designed and assessed for an area of use defined by:
(1) Thetype of end coupling it is capable of being interfaced witly

The rescue coupler to be interfaced with the type 10" automatic coupler shall be compliant with the
specification referenced in Appendix J-1, index 69,

Note: other types of rescue coupler are not considered as an IC (specification not publicly available)

(z)  The tensile and compressive forces it is capable of withstanding,
{3} Theway it is intended to be installed on the rescuing umnit,

{4)  Thesecharacteristics and therequirements expressed inclause 4.2.2.2 4 of this TSI shall be assessed
ab IC level.

Wiheels

A wheel shall be designed and assessed for an area of use defined by:

(1) Geometrical characteristics: nominal {read diameter.

{2) Mechanical characteristics: maximum vertical static foree and maximum speed.
{3} Thermo mechanical characteristics: maximum braking energy.

(4)  Awheel shall comply with the requirements on geometrical, mechanical and thermo mechanical
characteristics defined in clause 4.2.3.5.2.2; these requirements shall be assessed at IC level.

WSP (wheel slide protection system)

B

ATC'WSP system’ shall be designed and assessed for an area of use defined by:
(1) Abrake system of pneumatic type.

Note: the WSP is not considered as an 1C for other types of brake system such as hydraulic,
dvnamic and mixed braking syvstems, and this clause does not apply in that case.

{2)  The maximum operating speed.

(3) AWSP system shall comply with the requirements related to the wheel slide protection system per-
formance expressed in clause 4.2.4.6.2 of this TSI

The wheet rotation monitoring system may be included as an option.

Head lamps

(1) Aheadlampisdesigned and assessed without any limitation concerning its area of use.

{2) Ahead lamp shall comply with requirements concerning the colour and the luminous intensity
defined in clause 4.2.7.1.1. These requirements shall be assessed at IC level.

Marker lamps

{1} A markeriampis designed and assessed without any limitation concerning its area of use.

{2) A marker lamp shall comply with requirements concerning the colour and the luminousintensity
defined in clause 4.2.7.1.2. These requirements shall be assessed at IC level.

Tail lamps

(1) Aftaillamp shall be designed and assessed foran area of use: fixed lamp or portable lamp.
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5.3.11.
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(2)  Ataillamp shall comply with [he requirements concerning the cotour and the laminous intensity
defined in
clause 4.2.7.1.9. These requirements shall be assessed at IC level.

(2)  For portable tail lamps, the interface for attachment on the vehicle shall be in accordanee with Lthe
Appendix E of the TSI ‘freight wagons',

Horns

(1) A horn shall be designed and assessed for an area of use defined by its sound pressure level on a
reference vehicle {or reference integration}; this characteristic may be aifected by the integration of
the horn in a particular vehicle.

(2) A horn shail comply with the requirements concerning the soundings of signals defined in

clanse 4.2.7.2.1. These requirements shall be assessed at IC level.

Pantograph

A pantograph shall be designed and assessed for an area of nse defined by:

(1)

(6)

(8)

The type of voltage system(s), as defined in clause 4.2.8.2.1.

Tn case it is designed for different voltage sysiems, Lhe various sets of requirements shatl be taken
into account.

One of the 2 pantograph head geometries specified in clause 4.2.8.2.9.2.
The current capacity, as defined in clause 4.2.8.2.4.
The maximum currentat standstill per contact wireof the overhead contact linefor BC systems.

Note: the maximum current at standstill, as defined in clause 4.2.8.2.5., shall be compatible with
the value above, considering Lhe characteristics of the overhead contact line (1 or 2 contact wires).

The maximuin operating speed: assessiment of the maximum operating speed shall be performed as
defined in clause 4.2.8.2.9.6.

Rangeofheight fordynamicbehaviour: standard, and/or for 1520 min ori 524 mil track gauge
systems.

The requirements listed above shall be assessed at IC level,

The working range in height of pantograph specitied In clause 4.2.8.2.9.1.2, the pantograph
head geometry specified in clanse 4.2.8.2.9.2, the pantograph current capacity specified in
clause 4.2.8.2.9.3, the pantograph static contact force specified in clause 4.2.8.2.g.5 and the
dynamic behaviour of the pantograph iiself specified in clause 4.2.8.2.9.6 shall also be assessed atIC
level.

Comtact strips

(1

The contact strips are the replaceable parts of the pantograph head which are in contact with the
contact wire,

Contaet strips shall be designed and assessed for an area of use defined by:

{2)

Their geometry, as defined in clause 4.2.8.2.9.4.1.

The maierial of the contact strips, as defined in clause 4.2.8.2.9.4.2.

The type of voltage system(s), as defined in clause 4.2 8.2.1.

The current capacity, as defined in clause 4.2.8.2.4.

The maximum carrent at standstill for DC systems, as defined in clavse 4.2.8.2.5.

The requirements listed above shall be assessed 2t IC level.
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5.3.14.
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Main cirenit breaker

A main cirenit breaker shall be designed and assessed for an area of use defined by:
(1} The tvpe of vollage svstem(s), as defined in clause 4.2.8.2.1.

{2)  The current eapacily, as defined in clause 4.2.8.2.4 (maximum current}.

(3)  The requirements fisted above shall be assessed at IC level.

(4} Thetrippingshall be as specified in the specification referenced in Appendix J-1, index 70 (see
clause 4.2.8.2.10 of this T81); it shall be assessed at the IC level.

Driver's seat
{1}  Adriver's seat shall be is designed and assessed for an area of use defined by the range of possible

adjustments in height and longitudinal position.

{2)  Adriver'sseat shall comply to the requirements specified at component level in the clause 4.2.9.1.5.
These requirements shall be assessed at IC level.

Toilet discharge connection

(1) Atoilet discharge conneciion is designed and assessed without any limitation concerning its area of
use.

(2} Atoiletdischarge connection shall comply with requirements concerning the dimensions as defined
in clause 4.2.11.3. These requirements shall be assessed at IC level.

Inlet connection for water tonks

(1) Ainlet connestion for water tanks is designed and assessed without any limitation concerning its
area of use.

(2) Ainlet connection for water tanks shall comply with requirements concerning the dimensions as
defined in clause 4.2.11.5. These requirements shall be assessed at IC level.

ASSESSMENT OF CONFORMITY OR SUITABILITY FOR USE AND ‘EC” VERIFICATION

{1) Modules for the procedures for assessment of conformity, suitability for use and EC verification are

described in the Commission Decision 2010/713/EU (1)

Interoperability constituents
Conformity assessment

(1) AnECdeclaration of confarmity or suitability for use, in accordance with Article 13(1) and Annex 1V
of Directive 2008/57/EC, shall be drawn up by the manufacturer or his authorised representative
established in the Unicn before placing a interoperability constituent on the market.

{20 The assessment of conformity or suitability for use of an interoperability canstituent shall be
performed according to the preseribed madule(s) of that particular constituent specified in
clause 6.1.2 of this TSL

Application of modules

Modules for EC certification of conformity of interoperakhility constituents:

Module CA Internal production control

Module CA Internat production control plus product verification by individual examination

(1) Commission Decision 2010/713/EU of ¢ November 2010 on modules for the procedures for assessment of conformity, suitability for
use and EC verification io be used in the technical specifications for interoperability adopted under Directive 2008/57/EC of the Euro-
pean Parliament and of the Council (0J L 319, 4.12.2010, . 1).
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Module CAz

Internal preduction control plus product verification at random intervals

Module CB

EC-Tyvpe examination

Module CC Conformity {o type based on internal production control
Module CD Conformity to type based on quality management system of the production process
Module CF Conformity to type hased on product verification

Module CH

Conformity based on full quality mianagement svstem

Module CH1 Conformitybased on full quality managemenisystem plusdesignexaminalion
Module CV Type validation by in service experience (Suitability for use)

(1} The manufacturer or his authorised representative established within the European Union shall
choose one of the modules or module combinations indicated in the following table for the consti-
tuent to be assessed:

Point Constitvents tobe | Module gf{dmﬁi Module | Module | Module | Module | Module
v assessed CA CEX?I CB+CC| CB+Ch| CB+CF CH CH1

5.4.1 | Automatic centre X () X X X X
buffer coupler

5.3.2 § Manual end X X b X X
coupling

5.2.3 | Towing coupler X (%) X X X (%) ¥
for rescue

5.3.4 | Wheel X X X XM X

5.3.5 | Wheel slide X X X () X
protection svstem

5.3.6 | Headlamp X9 X X X (%) ¥

5.3.7 | Marker lamp X () X ¥ X (%) X

5.3.8 | Taillamp X (%) X X X () b e

5.3.¢ | Homs X X X X () ¥

5.3.1¢ | Pantograph X9 X ¥ X (%) ¥

5.3.11 | Pantograph X X X X (4 X
contact strips
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6.1.3.

6.1.3.1.

(2)

Boint Constituents to be | Module glic;uf{f Module | Module | Module | Modube | Module
assessed CA :’Zﬁxﬂf CB+CC| CB+CD| CB+CF CH CH:
5.3.12 | Main cireuit XM X X (M) X
breaker
5.2.13 | Driver's seal () X X X (%) X
5.2.14 | Toilet discharge X X X
connection
5.2.15 | Inlet connection X X X
for water tanks

) Modules CAL Caz or CH mavbe used onlyin the case of produets manufactured according to adesign
developed and already used to place products on the market hefore the entry into foree of relevant TSIs
applicable to those products, provided that the manufacturer demonstrates to the notified body that design
review and type examination were performed for previons applications under comparable conditions, and are
in conformity with the requirements of this TSI; this demonstration shall be documented, and is considered
as providing the same level of proofas module CB or design examination according tomodule CH1.

Where a particular procedure shall be used for the assessment, in addition to the requirements
expressed in the elause 4.2 of this TSI, this is specified in the clause 6.1.3 below.

Farticular assessment procedures for inferoperability constituents

Wheels (clause 5.3.4)

(1

(=)

The mechanical characteristics of the wheel shall be proven by mechanical strength ealculations,
takinginto account three toad cases: straight track (centred wheelset), curve {flange pressed against
therail), and negetiating of poinis and crossings (inside surface of flange applied to the rail), as spe-
cified in the specification referenced in Appendix J-1, index 72, clauses 7.2.1and 7.2.2.

For forged and rolled wheels, Lhe decision erileria are defined in the specification referenced in
AppendixJ-1, index 71, clause 7.2.3; where the calculation showvalues beyond the decision criteria,
a bench test according to the specification referenced in Appendix J-1, index 71, clause 7.3 s
required o be performed to demonsirate compliance.

Other types of wheels are permitted for vehicles restricted to national nse. Inthat case the decision
criteria and the fatiguestress eriteria shall be speeified in national rules. Those national rules shall be
notified by Member States.

The assumption of the load conditions for the maximum vertical static force shall be explicitly
stated in the technical docwmentation as set out in clanse 4.2.12 of this TSI

Thermo-mechanical behaviour:

Tf the wheel is used Lo brake a unit with blocks acting on the wheel running surface, the wheel shall
he thermo mechanically proven by taking into account the maximurn braking energy foreseen. The
wheel shall be subject to a conformity assessment in accordance with the specification referenced in
AppendixJ-1, index 71, clause 6 in order tocheck that thelateral displacement of the rim during
braking and the residual stress are within tolerance limits specified wtilising the decision criteria
specified.

Verification of the wheels:

Averification procedure shall exist te ensure at the production phase that no defects may detrimen-
tally affect safety due to any change in the mechanical characteristics of the wheels.

The tensike strength of the material in the wheel, the hardness of the nmning surface, the fracture
toughness, the resislance to impact, the material characteristics and the material cleanliness shall be
verified.

The verification procedure shall specify the batch sampling used for each characteristic to be
verified.
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(7)

(8)

TS LOCAPAS

Gther conformily assessment method for wheelsis allowed under the same conditions as lor wheel-
gets; these conditions are deseribed n clause 6.2.3.7.

Tn case of innovative design for which the manufaclurer has no snfficient return of experience, the
wheel should be subject to an assessment of suitability for use {module CV; see also clause 6.1.6).

Wheel slide protection system {clause 5.3.5)

(1)

(2)

The wheel slide protection system shall be verified according to the methodology defined in the
specification referenced in Appendix J-1, index 72; when reference is made to the clause 6.2 of the
same specification ‘overview of required test programmes’, only the clause 6.2.3 applies, and i
applies to all WSP systems,

In case of innovative design for which the manufacturer has no sufficient return of experience, the
wheel slide protection svstem should be subject to an assessment of suitability for use (module CV;
see also clause 6.2.6).

Hezdlamps (clause 5.3.6)

(1)

The colour of headlamps shall be tested in accordance with the specification referenced in
Appendix J-1, index 73. clause 6.3.

The luminous intensity of headlamps shall be tested in accordance with the specification referenced
in Appendix J-1, index 73, clause 6.4.

Marker lamps (clause 5.3.7)

03]

The colour of marker lamps and the spectral radiation distribution of light from marker lamps shall
betested in accordancewith thespécilication referenced in AppendixJ-1,index74,clanse 6.3.

The luminous intensity of marker lamps shall be tested in accordance with the specification refer-
enced in Appendix J-1, index 74, clause 6.4.

Tail lamps (clause 5.3.8)

{1

(2)

The colour of tail lamps shall be tested in accordance with the specification referenced in
Appendix J-1, index 75, clagse 6.3.

The luminous intensity of tail lamps shall be tested in aceordance with the specification referenced
in Appendix J-1, index 75, clause 6.4.

Horn (clause 5.3.9)

(1)

(2)

Soundings of the warning horn shall be measured and verified in accordance with the specification
referenced in Appendix J-1, index 76, clause 6.

Sound pressure levels of the warning horn on a reference vehicle shali be measured and verified in
accardance with the specification referenced in Appendix J-1, index 76, clause 6.

Pantograph {clause 5.3.10)}

(1

Forpantographs for DC systems, the maximum current at sta ndstill per contact wireshall beverified
in the following conditions:

— the pantograph shall be in contact with 1 copper contact wire.

— the pantograph shall apply a static contact force as defined in the specification referenced in
Appendix J-3, index 77.

— and the temperature of the contact point monitored confinuously during a test of 30 minutes
shall notexceed thevalues givenin thespecification referenced in AppendixJ-1, index 78.
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{2)  For all pantographs, the statie contact force shail be verified in accordance with the specification
referenced in Appendix J-1, index 79.

(3} Thedynamic behaviour of the pantograph regarding current ecllection shallbe assessed by simula-
tion according to the specification referenced in Appendix J-1, index 8o,

The simulations shall be made using at least two different types of overhead contact line; datafor
simulation shall correspond to sections of lines recorded as TSI complant in the register of infra-
structure (EC declaration of conformity, or declaration according to Commission Recommendation
2011/622/EU (1)) for the appropriate speed and supply system, up to the design speed of the
proposed Interoperability Constituent pantograph.

Tt is permitted to perform the simulation using types of overhead contact line that are under the
process of IC certification or declaration according to Recommendation 2011/622/EU, provided that
they fulfil the other requirements of ENE TSI. The simulated current collection quality shall bein
accordance with clause 4.2.8.2,0.6 for uplift, mean contact foree and standard deviation for sach of
the overhead contact lines.

Tf the simulation results are acceptable, a site dynamic test shall be made using a representative
section of ane of the Lwo types of overhead contact line used in the simulation.

The interaction characteristics shall be measured in accordance with the specification referenced in
Appendix J-1, index 81.

The tested pantograph shall be mounted on a rolling stock produeing a mean contact foree within

the upperand lower limits as required by clanse 4.2.8.2.9.6 up to the design speed ofthe panto-
graph. The tests shall be conducted in both directions of travel.

For pantographs intended to be operated on the 1435 mm and 1668 mm frack gauge systems, the
tests shall include track sections with low contact wire height (defined as between 5,0 to 5,3 m) and
track sections with high contact wire height (defined as between 5,5 to 5,75 m).

For pantographs intended to be operated on the 1520 mm and 1 524 mm track gauge systems, the
tests shall include track sections with contact wire height between 6,6 10 6,3 .

The tests shall be performed for a minimum of 3 speed increments up to and including the design
speed of the tested pantograph.

The interval between suceessive tests shall be no greater than 50 km/h,

The measured current collection quality shall be in accordance with clause 4.2.8.2.9.6 foruplifi,and
eilher mean contact force and standard deviation or percentage ofarcing,

17 all the assessments ahove are passed successfully, the tested pantograph design shall be considered
as compliant to the TSI regarding quality of current collection.

For the use of a pantograph holding an EC declaration of verification on various designs of rolling
stock, additional tests required at roiling stock level regarding quality of current collection are spe-
cified in clause 6.2.3.20.

6.1.3.8. Contact strips (clanse 5.3.11)

(1)  Contact strips shall be verified as specified in the specification referenced in Appendix J-1, index 82.

(2} Contact strips, heing replaceable parts of the pantograph head, shall be verified once at the same
time as a pantograph (see clause 6.1.3.7) regarding the guality of current collection.

(") Comumnission Recommencdation of 20 September 2011 on the procedure demonstrating the level of compliance of existing raflway lines
with the basic parameters of the technical specifieations for interoperability (G4 L 243, 21.9.2011, 9. 23}
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{3) In case of use of a2 reaterial for which the manufacturer as no suiticienl return of experience, the

contact strip should be subject 1o an assessment of suitability for use (module CV; sez also
clause 6.1.6).

Project phases where assessment 1s required

(1

{2)

Tt is detailed in Appendix H of this TSI in which phases of the project an assessment shall be done
for the requirements applicable to the interoperability constituents:

— Design and development phase:

— Design review and/or design examination.

— Type test: test to verify the design, If and as defined in the Section 4.2.
— Production phase; rouline fest to verify the conformity of production.

The entily in charge of the assessment of the routine tests is determined according tothe assess-
ment module chosen.

Annex Hisstructured according to Section 4.2; the requirements and their assessment applicable to
the interoperability constituents are identified in Section 5.3 by reference lo certain clauses of
Section 4.2; whererelevant, a reference to a sub-clause of clause 6.1.3 above isalso given.

Innouvative solutions

(1)

If aninnovative solution (as defined in article 10} is proposed for an interoperability constituent, the
manufacturer or his authorised representative established within the European Union shall apply the
procedure described in artiele 16,

4

Assessment of suitability for use

(1

(3]

Assessment of suitabilify for use according to the type validation of in service experience procedure
(module CV) may be part of the assessment procedure for the following interoperability constituents
in case the manufaciarer has no sufficient return of experience for the proposed design:

— Wheels {see clause 6.1.3.1).

— Wheel slide protection system (see clause 6.2.3.2}

— Contact strips (see clanse 6.1.3.8).

Prior to commencing in service lests, a suitable module {CB or CH1) shall be used to certify the
design of the constituent.

Thein service tests shall be organised on proposal from the manufacturer, who has to obtainan
agreement with a railway undertaking for its contribution to such assessment.

Rolling stock subsystem

EC verification {general)

(1)

(2)

(2)

The EC verification procedures to be applied te the rolling stock subsystem are described in
Article 18 and Annex VI of Directive 2008/57/EC.

The BC verification procedure of a rolling stock unit shall be performed according to the prescribed
modules{s) specified in clause 6.2.2 of this TSL

When a first step assessment covering the design stage or the design and production stages is
applied for by the applicant, the notified body of his choice shall issue the Intermediate Statement
Verification (I8V) and the EC declaration of Intermediate Sub-system conformity shall been
drawn up.
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5.2.2.1.

6.2.3.2.

6.2.3.3.

Applieation of modules

Medules for the EC verification of subsystems:

Module 8B EC-Type Examination
Module 51 ECverification based on quality managementsystemof the production process
Module 5F EC verification based on product verification
Module SHi HC verification based on full guality management sysiemn pius design examination

(1) The applicant shall choose one of the following combinations of modules:
(SB -+ SD) or {83 + 5F) or (SH1) for each concerned subsystem {or part of subsystem).
The assessment shall then be performed according to the combination of modules chosen.
(2)  Where several EC verifications (2.g. against several TSIs addressing the same sub-system) require veri-
fication based on the same production assessment (module SD or SF), it is allowed to combine

several SB module assessments with one production module assessment (SD or SF). In this case, ISVs
shall be issued for the design and development phases according to module SB.

(3)  Thevalidity of the tvpe or design examination certificate shall be indicated in accordance with the
provisions for pliase B of clause 7.1.3 ‘Rules related to EC verification’, of this TSI

(4}  Where a particular procedure shall be used for the assessment, in addition to the requirements
expressed in the clause 4.2 of this TSI, this is specified in the clause 6.2.2 below.

Particilar assessment procedures for subsystems
Load conditions and weighed mass (clause 4.2.2.10)

(1) Weighed mass shall be measured, for a load condition corresponding to ‘design mass in working
order’ with the exception of consumables for which there is no imposition (for example ‘dead mass’
is acceptable).

{2} Tiis permissible to derive the other load conditions by calculation.
{2} Where a vehicie is declared as conformant to a type {In accordance with clauses 6.2.2 and 7.1.3 of
this TSI}

— the weighed total vehicle mass in the load condition ‘design mass in working arder’ shall not
exceed by more than 3 % the declared total vehicle mass for that type whichisreperted in the
type or design examination certificate of ‘EC verification and in the technical documentation
described in clause 4.2.12,

— additionally, for unit of maximum design speed higher than or equal to 250 km/h the mass per
axle for the load condition ‘design mass under normal pavload’ shall not exceed by more than
4 % the declared mass per axle for the same load condition.

Wheel load (clause 4.2.3.2.2)

{1} The whee! load shall be measured considering the load condition ‘design mass in working order’
(with same exception as in clause 6.2.3.1 above).

Safety against derailment running on twisted track (Clause 4.2.3.4.1)

(1) The demonstration of conformity shall be carried out in aceordance with one of the methods spe-
cified in the specification referenced in Appendix J-1, index 83 as amended by the technical doca-
ment referenced in Appendix J.2, index 2.
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{2z)  Forunitsintended to be operated on 1 520 mm system, alternative methods for conformity assess-
ment are allowed,

6.2.3.4, Running dynamic behaviour —technical requirements {Clanse 4.2.3.4.2a})

(1} Forunits designed to be operated o1 1435 i or 1 524 mm or 1 668 mm system, the demon-
stration of conformity shall be carried out in accordance with the specification referenced in
Appendix J-1, index 84, clause 5.

The parameters deseribed inclauses 4.2.3.4.2.1and 4.2.3.4.2.2 shall be assessed using criteria defined in
the speciflcation referenced in Appendix J-1, index 84.

The conditions for the assessiment in accordance with the specification referenced in Appendix J-1,
index 84 shall be amended as per technical document referenced in Appendix J-2, index 2.

6.2.3.5. Conformity assessment for safety reguirements

The demonstration of compliance with the safety requirements expressed in the clause 4.2 shall be
performed as follows:

(1) The scope of this assessment shall be strictly limited to the rolling stock design, considering that
operation, test and maintenance are performed aceording to the rules defined by the applicant (as
described in the technical file).

Notes:

— When defining the test and maintenance requirements, the safety level to be met haste be taken
into account by the applicant (consistency); the demonstration of compliance covers also test
and maintenance requirements.

— (ther sub-systems and human faclors (errors) shall not beconsidered,

{(2) Al assumptions considered for the mission profile shall be elearly doeumented in the demonstra-
tion.

{3)  Thecompliance with the safety requirements that are specified in clavses 4.2.3.4.2,4.2.4.2.2,
4.2.5.3.5, 4.2.5.5.8 and 4.2.5.5.9 in terms of level of severity/consequences associated to hazardous
failure scenarios shall be demonstrated by one of the two lollowing methods:

1. Application of 2 harmonised risk acceptance criterion associated to the severity specified in the
clause 4.2 (e.g. Tatalities’ for emergency braking.).

The applicant may choosetouse this method, provided that thereis an available harmonized risk
acceptance criterion defined in the C8M on Risk Assessment and its amendments {Commission
Regulation (EC) No 352/2000 ().

The applicant shall demonsirate compliance with the harmonised criterion by applying
Annex [-3 of the CSM on RA. The following principles (and their combinations) may be used for
the demonstration: similarity with reference svstem(s); application of codes of practice; applica-
tion of an explicit risk estimation (e.g. probabilistic approach).

The applicant shall designate the body for the assessment of the demonstration he will provide:
the notified body selected for the RST sub-gystem or an assessment bedy as defined in the CSM
on RA.

The demonstration shall be recognised in all Member Siates; or

2. Application of a risk evaluation and assessment In accordance with the C3M on R4, in order to
define the risk acceptance criterion to be used, and demeonstrate compliance {o this criterion.

The applicant may choose to use this method in any case.

{") Commission Regnlation {EC} No 352/ 2000 of 24 April 2009 on the adoption of a common safety methed on risk evaluation and assess-
ment as referred to in Article 6(3}(a) of Directive 2004/ 49/ EC of the European Parbament and of the Counal (O L 108§, 29.4.2009, p. 4).
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The applicant shall designate the assessment body for the assessiment of the demonstration he
will provide, as defined in the CSM on RA.

Asafety assessment report shall be provided in compliance with the requirements defined in the
CSM on R4 and its amendments.

The safetv assessment report shall be taken Into aceount by the National Safety Authority in the
concerned Member State, in accordance with Section 2.5.6 of Annex I and Article 15(2) of the
C5M on RA,

I the case of additional authorisations for placing in service of vehicles, Article 15 (5) of the
C3M on RA applies for the recognition of the safety assessiment report in other Member States.

{4) For each TSI clause listed in point (3) above, the relevant documents accompanying the EC declara-
tion of verification (e.g. EC certificate issued by the notified body or safety assessment report) shall
explicitly mention the ‘'used method ("1 or'27); incase of method 2, they shall also menticn the
‘used risk acceptance criterion’.

6.2.3.6. Design values for new wheel profiles (Clause 4.2.3.4.3.1)

{1}  Forunits designed to be operaled on 1 435 mim track gauge system, the wheel profile and the
distance belween active faces of the wheels (Dmension SR in Figure 1, § 4.2.3.5.2.1) shall be
selected to ensure that the equivalent conieity limit set out in Table 11 below is not exceeded when
the designed wheelset is combined with each of the sample of track parameters as specified in
Table 12 below.

The evaluation of the equivalent conicity is set out in the technical document referenced in
Appendix J-2, index 2.

Table 12

Eguivalegt conicity design Himit valnes

Mapximum \-'eh(i}(i;;)l;:)(-rrating speed Egnivalent conicity limit values lé;&;f;:g %2?2;
= 60 N/A N/A
> 60 and <190 0,30 All
z1goand £ 230 0,25 1,2,3, 4,5and
> 230 and 5 280 0,20 1,2,3,4,5and &
> 280 and € 300 Q,10 1,3,5and 6
> 300 0,10 tand 3

Table 12,

Track test conditions for equivalent conicity representative of the network, All rail sections
defined in the specification referenced in Appendix J-1, index 83,

Test condition

o Rail bead profile Rail inclination Track gauge
1 rail section 60 B 1 11n 20 1435 mm
2 rail section 6o E 1 110 40 1435 mm

3 rail section 60 E 1 1111 20 1437 mm
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Lest cggflition Rait head profile Rall inclination Track gauge
4 rail section 60 E 1 11040 1457 M
5 rail section 6o E 2 1111 40 1435 mim
& rail section 60 E 2 111 4G 1437 mm
7 rail section 54 E1 11120 1435 mm
8 rail section 54 Ea 1in 40 1435 mn
g rail section 54 E1 1in2c 1437 nimn
10 rail section 54 Ha 11n 46 1437 mm

The requirements of this elause are deemed to have been met by wheelsets having unworn 31002 or
GV 1/40 profiles, as defined in the specification referenced in Appendix J-1, index 86 with spacing
of active faces between 1 420 mm and 1 426 mm.

(2) For units designed to be operated on 1 524 mm track gauge system, the wheel profile and the

Table 13

distance between active faces of the wheels shall be selected with the following inputs:

Fquivalent conicity design Himit values

Maximum vehicle operating speed

Equivalent condeity lmit valines

Test conditions

{km/h) (see Table 14}
< &0 N/A NfA
» &0 and £ 190 0,30 1,2,2, 4, 5and 6
> 190 and < 236 0,25 1,2,3and 4
> 230 and s 280 0,20 1,2,3and 4
> 280 and < 300 0,10 a9, 4,7and 8
> 300 3,10 7and 8
Table 14

Track test conditions for equivalent conicity. All rail sections defined in the specification
referenced in Appendix §-1, index 85

Test conditicn

Rail head prefile

Rail inclination

Track gauge

no.

1 rail section 60 E 1 1in 40 1524 mm
2 rail section 60 £ 1 1110 40 1526 mm
3 rail section 6o E 2 1in 40 1 524 mm
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fest ngfﬁﬁo " Rail head profile Rail inclination Track gange
4 rail section 60 E 2 1N 40 1526 mm
5 rail section 54 Ex 1in 40 1 524 In
& rail section 54 E1 110 40 L 526 mml
7 rail section 60 B 1 1in 2o 1524 mm
8 rall section 6o E 1 1in 20 1526 mm

Therequirements of this clause are deemed to have been met by wheelsets having unweorn 81062 or
GV 1/40 profiles, as defined in the specification referenced in Appendix J-1, index 86, with spacing
of active faces distance 1 510,

{3) Forunits designed to be operated on 1 668 mm track gauge system, equivalent conicity limits set in

the Table 15 shall not be exceeded when the designed wheelset is modelled passing over the repre-
sentative sample of track test conditions as specified in Table 16:

Table 15

Fquivalent conicity design limit values

Maximum vehicle n‘perating speed Equivalent conicity limit values Test conditions
{km/h) ’ {see Table 16)
< 60 NiA N/A
> 6o and < 190 3,30 All
z 190 and < 230 0,25 1and 2z
> 220 and < 280 ,20 tandz
> 280 and = 300 8,10 rand 2
> 300 0,10 rand 2
Table 16

Track test conditions for equivalent conicity. All rail sections defined in the specification
referenced in Appendix J-1, index 85

Test (;\Er;(.ﬁtion Rail head profile Rail inclination Track gange
1 Raitlsection 60 K 1 1in 20 1668 mm
2 REatl section 60 E 1 1in 20 1670 mm
3 Rail section 54 E1 1ip 20 1668 mm
a Rail section 54 E1 1in 20 1670 mm
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The requirements of this clause are deemed to have been mel by wheelsels having unworn S1002 or
GV 1/40 profiles, as defined in the specificalion referenced in Appendix J-1, Index 86 with spacing
of active faces belween 1 653 mm and & 656 mm.

Mechanical and geometric characteristics of wheelsets {clauseq4.2.3.5.2.1)

{1

3

Wheelset:

The demonstration of compliance for the assembly shall be based on the specification referenced in

Appendix J-1, index 87, which defines limit values for the axial force, and the associated verification
ests.

Axles:

The demonstration of compliance for mechanical resistance and fatigue characleristics of the axle

shall be in accordance with the specification referenced in Appendix J-1, index 88, clauses 4,5

and & for non-powered axles, or the specification referenced in Appendix J-1, index 89, clauses 4, 5

and 6 for powered axles.

The decision criteria for the permissible stress is specified in the specification referenced in

Appendix J-1, index 88, clause 7 for non-powered axles, or the specification referenced in

Appendix J-1, index 8¢, clanse 7 for powered axles.

The agsumption of the load eonditions for the caleulations shall be explicitly stated in the technieal
docnmentation as set out in clause 4.2.12 of this TSI

Verificaton of the axles:

Averification procedure shall exist toensure at the production phase that ne defects may detrimen-
tally affect safety due to any change in tHe mechanical characteristics of the axles.

The tensile strength of the material in the axle, the resistance to impact, the surface integrity, the
material characteristics and the material cleanliness shall be verified.

The verification procedure shall specify the batch sampling used for each characteristic to be
verified.

Axle boxes/bearings:

The demenstration of compliance for mechanical resistance and fatigue characteristies of the rolling
bearing shall be in accordance with the specification referenced in Appendix J-1, index go.

Other conformity assessment method applicable towheelsets, axlesand wheels where the EN stand-
ards do not cover the proposed technical solution:

It is permitted to use other standards where the EN standards do not cover the proposed technical
solution; inthat case the notified body shall verify that the alternative standards form part of a tech-
nically consistent set of standards applicable to the design, construction and testing of the wheelsets,
containing specific requirements for wheelset, wheels, axles and axle bearings covering:

— wheelset agsembly,

— mechanical resistance,

— fatigue characteristics,

— permissible stress lmits,

— thermomechanical characteristics.

Onlystandards thaiare publicly availablecanbereferredtointhe demonstration required above.

Particular case of wheelsets, axles and axle hoxes/bearings manufactured according to an existing
design:
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6.2.3.11.

In the case of products manufactured according to a design developed and already used to place
praducts onthe market before the entry into foree of relevant TSIs applicable to those products, the
applicant is allowed to deviate from the conformity assessment procedure above, and to demonstrate
conformity with the requirements of this TSI by referring to design review and type examination
performed for previous applications under comparable conditions; this demonstration shall be docu-
mented, and is considered as providing the same level of proof as module 5B or design examination
according to module S5Hz

Emergency braking (clause 4.2.4.5.2)

(1)

{2)

The braking performance which is subject to a test is the stopping distance as defined in the specifi-
cation referenced in Appendix J-1, index g1. The deceleration is evaluated from the stopping
distance.

Tastsshall becarried outon dry railsat the following initial speeds (if lower than the maximum
design speed): 3o km/h; 100 km/h;izo km/h: 140km/h; 160 km/h; 200 km/h; in steps not greater
than 40 lan/h from 200 km/h 1o maximum design speed of the unit.

Tests shall be carried out for the load conditions of the unit ‘design mass in working order’ ‘design
mass under normal payload’ and ‘maximum braking load’ (as defined in clauses 4.2.2.10 and
4.2.4.5,2).

Where zof theload conditions above lead tosimilar brake test conditions according to relevant
EN standards or normative documents, it 1s allowed to reduce the number of tests conditions
from 3 to 2.

Testresulis shall be evaluated by a methodology that takes info account the following aspects:
— correction of the raw data,

— repeatability of the test: in order to validate a test result, the test is repeated several times; the
absolute difference between resulis and the standard deviation are evaluated.

B

Service braking (clause 4.2.4.5.3}

(1)

(2)

(3]

The maximum service braking performance which is subject to a test is the stopping distance as
defined inthe specification referenced in Appendix I-1, index g2. The deceleration is evaluated from
the stopping distance.

Tests shall be carried out on dry rail at the initial speed equal to the maximum design speed of the
unit, the load condition of the unit being one of those defined in the clause 4.2.4.5.2.

Test results shall be evaluated by a methodology that takes into account the following aspecis:
— correction of the raw data,

— repeatability of the test; in order to validate a test result, the test is repeated several times; the
absolute difference between results and the standard deviation are evaluated.

Wheel slide protection system (clause 4.2.4.6.2)

{1)

Ifa unitisequipped with a WSP, a test of the unit in lowadhesion conditions shall be carried cuf
according to the specification referenced in Appendix.J-1,index 93, in order tovalidate the perforni-
ance of the WSP system (maximum extension of the stopping distance compared to stopping
distance on dry rail) when integrated in the unit.

Sanitary svstems (clause 4.2.5.1)

{1}

In case the sanitary system allows the release of fluids to the environment (e.g. on the tracks}, the
assessment of conformity may be based on previous in-service testing when the following conditions
are met:

— The results of the in service tests were obtained on types of equipment which have an identical
treatment method.
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— Theconditions of test are similaras the ones that may be assumed for the unit under assessment,
with regard to loading volumes, environmental conditions, and all other paramelers which will
influence the efficiency and effeciiveness of the treatment process.

Tf suitable in-service testing results are lacking, tvpe tests shall be performed.

Internal air quality {clause 4.2.5.8 and clavse 4.2.9.1.7)

(1) Conformity assessment of the 00, -levels is permitted to be established by caleulation of fresh air
ventilation volumes assuming an oulside air quality containing 400 ppm CO,and an emission of
32 grams of 0O, per passenger per hour. The number of passengers to be taken into account shall
be derived from the occupation under the Joad condition ‘design mass under normal payload’, as
stipulated in clause 4.2.2.10 of this TSL

Slipstream effects on passengers on platfor mand on workers trackside (clause
4.2.6.2.1)

(1) Conformity shall be assessed on the basis of full-scale tests on straight track. The vertical distance
between the topof therail and thesurrounding groundlevel upto 3 mfrom the trackcentre shall
bewithin the range of 6,50 m and 1,50 m belowthe top of the rail. Thevajues ofw, are the upper
bound of the 25 confidence interval of the maximum resultant induced air speeds in the horizontal
plane at the above measurements positions. These shall be obtained from at least 20 independent
and comparahle test samples with ambient wind speeds less than or equal to 2 m/s.

U, Is given by

Where:
T mean value of all air speed measurements U, for i frain passages, wherei 2 20
a standard deviation of all air specd measurements U, {or [ train passages, where i z 20

{z) Themeasurements shail consist of the time period starting 45 second before the passing of the first
axie and continue until 10 g after the last axle has passed.

The tested irain speed vir,test.
Yirlest = virref, or
vir,test = 250 kmi/h or vir,max whichever is lower.

Atleast 50 % of thetrain passagesshall be within  § % of the v, ., and all train passages shali be
within + 10 % of the v, .

{3}  Allvalid measurements shall be used in the post processing of the data.
Each measurement U, ;shall be corrected:

U= Umj * \yrqurm

where v, is the train speed for test run i and v, is the reference train speed.

(4) Thetest site shall be free from any objects providing from sheltering against the train-induced air
flow.

(5)  Meteorological conditions during tests shall be observed as per the specification referenced in
Appendix J-1, index 94.

(6) Senscrs, accuracy, selection of valid data and processing of the data shall be in accordance with the
specification referenced in Appendix J-1, mdex 94,
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6.2.3.15.

6.2.3.16.

6.2.3.17.

6.2.3.18,

6.2.3.19.

Head pressure pulse (elause 4.2.6.2.2)

{1} Conformity shall be assessed onthe basis of full-scale tests under conditions specified in the specifi-
cation referenced in Appendix J-1, index 93, clause 5.5.2. Alternatively conformity may be assessed
by means of either validated Computational Fluid Dynamies (CFD) simulations as described in the
specification referenced in Appendix J-1, index g5, clause 5.3 or as an additional alternative con-
formityis permitted to beassessed by moving model tests as specified in the specification referenced
in Appendix J-1, index 95, clause 5.4.3.

Maximum pressure variations in tunnels (clause 4.2.6.2.3)

—

) Conformity shall be proven on the basis of full-scale tests, carried oni at reference speed orata
higherspeedinatunnel withacross sectional areaasclosetothe reference case as possible. Transfer
to the reference condition shall be done with validated simulation software.

(

——
3

2] When assessing conformity of whole trains or trainsets, assessment shall be made with the
maximum length of the train or coupled trainsets up to 400 m.

{z)  When assessing conformity of locomotives or driving coaches, assessment shall be done on a basis
oftwoarbitrary train compositions of minimum length 150 m, onewith aleadinglocomotive or
driving coach (to check the ApN} and one with a locomotive or a driving coach at the end (to
check ApT). ApFrissetto1 250 Pa(fortrainswithvir,max < 250 km/h)orto 1400 Pa(fortrains
with vir,max = 250 km/h).

{4)  When assessing conformity of coaches only, assessment shall be done on the basis of one 400 m
long train.

ApNissettot 750 Paand ApTio7oo Pa(for trainswith vir,max < 250 kim/h) orto 1 66c Paand
1100 Pa (for trains with vir,max = 250 km/hl

) Forthedistance xp between the enirance portal and the measuring position, the definitions of ApFr,
ApN, ApT, the minimuum funnel length and further information about the derivation of the charac-
teristic pressure variation, see the specificalion referenced in Appendix J-1, index g6,

—
(%3]

(6)  Thepressure change due to altitude changes between the entry and the exit point in the tunnel shall
not be taken into account in the assessment.

Cross wind (clause 4.2.6.2.4)

(1) Conformity assessment is fully specified in clause 4.2.6.2.4

Warning Hor nsound pressure levels (clause4.2.7.2.2)

(1) Sound pressure levels of the warning horn shall be measured and verified in aceordance with the
specification referenced in Appendix J-1, index g7.

Maximum power and current from the overhead contact line (clause 4.2.8.2.4}

(1)  Conformity assessment shall be carried out in accordance with the specification referenced in
Appendix J-1, index ¢8.

Power factor (clause 4.2.8.2.6)}

(1) Conformity assessment shall be carried out according to the specification referenced in Appendix J-1,
index 9g.

Current collection dynamic behaviour {clause 4.2.8.2.9.6)

(1) Whena pantograph, holdingan EC declaration of conformity or suitability foruse as IC, isinte-
grated in a rolling stock unit which is assessed according to the LOC&PAS TSI, dvnamic tests shall
be carried out in order to measure the mean contact force and standard deviation or the percentage
of arcing, in accordance with the specification referenced in Appendix J-1, index 100 up tothe
design speed for the unit. :
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6.2.3.22.

6.2.3.23.

6.2.4.
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{2) Foraunitdesignedtobeoperatedonihei435mm and 1668 mmirack gauge svstems, thetests,
for each installed pantograph, shall be conducted in both directions of travel and shall include track
sections with low contact wire height {defined as between 5,0 to 5,3 m) and frack sections with high
contact wire haight (defined as between 5,5 (0 5,75 m).

For unils designed to beoperated on the 1520 mmand 1 524 mm track gauge systems, the fests
shall include track sections with contact wire height belween 6,0 to 6,3 m.

{3) The tests shall be performed for a minimum of 3 speed increments up to and including the design
speed of the unit, The interval betiveen successive tests shall be no greater than 5o kmy/h.

{4)  During the test, the static contacl {orce shall be adjusted for each particular power supply system
within the range, as specified in clause 4.2.8.2.9.5).

{5} Themeasured resulls shallbein accordance withthe clause 4.2.8.2.¢.6 for either mean contact force
and standard deviation or percentage of arcing.

Arrangement of pantographs (clause 4.2.8.2.9.7)

(1) Thecharacteristics related Lo the dynamicbehaviour of the current collection shall be verified as spe-
cified in clavse 6.2.3.20 ahove.

Windscreen {clause 4.2.9.2)

(1)  Thecharacteristies of the windscreen shall be verified as specified in the specification referenced in
Appendix J-1, index 1ot

Fire detection systems (clause 4.2.10.3.2)

(1) The requirement 4.2.10.3.2 (1) shall be (jee}laed to be satisfied by the verification that the rolling
stock Is equipped with a fire delection system in the following areas:

— technical compartment or cabinet, sealed or not sealed, containing electrical supply line and/or
Iraction circuit equipment,

— technical area with a combustion engine,

— insleeping cars and sleeping compartments, including their staff compartments and their adja-
cent gangways and their adjacent combustion heating equipment.

Project phases where assessment 1s required

(1) Ttisdetailed in Appendix H of this TSI in which phase of the project an assessment shall be done:
— Design and development phase:
— Design review and/or design examination
— Type lest: test to verify the design, if and as defined in the Section 4.2.
— Production phase: routine test to verify the conformity of production.

The entiiy in charge of the assessment of the routine tests is determined according to tlie assess-
ment module chosen.

{2) TheAppendix Hisstruchured according tothe Section 4.2, which defines the requirements and their
assessment applicable to therolling stock sub-system; where relevant, a reference to a sub-clause of
the clanse 6.2.2.2 above is also given.

In particular, where a type test is identified in the Appendix H, the Section 4.2 shall be considered
for the conditions and requirements related to this test.

{2}  Where several EC verifications {e.g. against several TSIs addressing the same sub-system) require veri-
fication based on the same production assessment (module ST or SF), it is allowed to combine
several 5B module assessments with one production module assessment (SD ov SF). In this case, I5Vs
shall be issued for the design and development phases according to module SB.




TET LOCEPAS

0.2.7.

6.2.8,

6.2.9.

0.2.0.1.

{4) Ifmodule 8B is used, the validity of the EC declaration of intermediate subsystem conformity shall
be indicated in accordance with the provisions for phase B of clause 7.1.3 Rules related to the EC
verification’, of this TSL

Innovative solutions

(1) Ifaninnovative solution (as defined article 10, s proposed for the rolling stock subsystem, the
applicant shall apply the procedure deseribed in article 10.

Assessment of documenialion requested for operation and maintenance

(1) According to Article 18 (3} of Directive 2008/57/EC, a Notified Body shall he responsibie for
compiling the technical file, containing the documentation requested for operation and maintenance,

{2z} The Notified Bady shall verify only thal the decumentation requested for operation and mainten-
anee, as defined in clause 4.2.12 of this TSL, is provided. The Notified Body is not required to verify
the information contained in the documentation provided.

Assessment of units intended to be used in genercl operation

(1) Where a new, upgraded or renewed unit to he used in general operation is subject to assessment
against this TSI (in accordance with elause 4.1.2), some of the TBI requirements require a reference
train for their agsessment. This is mentioned in the relevant provisions of Section 4.2. Similarly,
some of the TSI requirements at train level cannot be assessed at unit level; such cases are described -
for the relevant requirements in Section 4.2 of this TSI

{2) Thearea of use in terms of type of RST which, coupled with the unit to be assessed, ensures that the
train iz comphant with the T3] is not Verﬁﬁe& by the Notified Body.

{3) Aftersuch a unit has received the authorisation to be placed in service, its use in a train formation

{(whether TSI compliant or not) shall be dealt with under the responsibility of the Railway Under-
taking, according tothe rulesdefined in clause 4.2.2.5 of the OPE TSI (traln composition}.

Assessment of units intended to be used in predefined formation(s)

(1) Wherea new, upgraded or renewed unit fo be included in predefined formation(s) is subject {o
assessment (in accordance with Chapter 4.1.2), the BC certificate of verification shall identify the
formation(s) for which the assessment is valid: the type of RST coupled with the unit to be assessed,
number of vehicles in the formation{s), arrangement of the vehicles in the formation{s) that will
ensure that the train formation wili be compliant with this TSI

(2} TSIrequirements atirainlevel shall be assessed with use of a reference train formation when and as
specified in this TSI

(3)  Aftersuch & unit has received the authorisation to be placed in service, it may be coupled with
otherunits to constitute the formations mentioned in the EC certificate of verification.

Particular case: Assessment of units intended to be included in an existing fixed formation
Context

{1}  This particular case of assessment applies in case of replacement of a part of a fixed formation,
which has already been placed in service.

Two cases are described below, depending on the TSI status of the fixed formation.

The part of the fixed formation subject to the assessment is called ‘unit’ in the text below,
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Case of a TSI compliant fixed formation

(1) Where a new, upgraded or renewed unil to be included in an existing fixed formation is subject to
assessment against this TSI, and a valid EC certificate of verification for the existin g fixed formation
isavailable, a TSI assessment only forthe new part of the fixed formation is required inorderto
update the certificate of the existing fixed formation, which is considered as rencwed {seealso
clause 7.1.2.2),

Case of a non-TSI compliant fizxed formation

(1) Where a new, upgraded or renewed unit to be included in an existing fixed formation is subject Lo
assessment against this T81, and a valid EC certificate of verification for the existing fixed formation
is not available, the EC certificate of verification shall state that the assessment does not cover the
TSI requirements applicable to the fixed formation, but only the assessed unit.

Subsystem containing Interoperability constituents not holding an EC declaration
Conditions

(1 During the transitional period ending on 31 May 2017, a Notified Body is permitted Lo issue an BC
certificate of verification for a subsysiem, even if some of the interoperability constituents incorp-
orated within the subsystem are net covered by the relevant EC declaralions of conformity or suit-
ability for use according to this TSI (non-certified ICs), if the foliowin geriteria arecomplied with:

(a) Theconformity of the subsyster has been checked against the requirements of Section 4 and in
velation to Sections 6.2 to 7 (except ‘Specific cases’) of this TSI by the Notified Bedy. Further-
more the conformity of the ICs to Sections 5 and 6.1 does not apply, and

{b) Theinteroperability constituents, which are not covered by the relevant EC declaration of con-
formity or suitability for use, have beenused ina subsystem already approved and put in semvice
in at least one of the Member States before the date of application of this TSI

{2)  EC declarations of conformity or suitability for use shall not be drawn up for the interoperability
consiituents assessed In this manner.

Documeniation

(1) The EC certificate of verification of the subsystem shall indicate clearly which interoperability consti-
tuents have been assessed by the Notified Body as part of the subsyvstem verification.

(2)  The EC declaration of verification of the subsystem shall indicate clearly:
{a) Which interoperability constituents have been assessed as partof the subsystem;

{b) Confirmation that the subsystem contains the interoperability constituents identical to those
verified as part of the subsystem;

(¢} Forthose interoperability constituents, the reason(s) why the manufacturer did not provide an
EC declaration of conformity or suitability for use before its incorporation into the subsysten,
including the application of national rules nofified under Article 17 of Directive 2008/57/EC.

Maintenance of the subsysterns certified according to clause 6.3.1

{1} During the transition period as well as after the transition period has ended, until the subsystem is
upgraded, renewed (taking into account the MS's decision on application of TSIs}, the interoperability
constituents which do not hold an EC declaration of conformity or suitability for useand of the
same lype are perinitted to be used as maintenance related replacements (spare parts) for the
subsystem, under the responsibility of the ECM.

{2) Inany casethe ECM must ensure that the components for maintenance related replacements are
suitable for their applications, are used within their area of use, and enzhie interoperability to be
achieved within the rail system while at Lthe same time meeting the essential requirements, Such
componenis must betraceable and certified in accordance with any nationalorinternational rule, or
any code of practice widely acknowledged in the railway domain.
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7. IMPLEMENTATION

7.1 General rules for implemeniation
7.1.1. Application to newly built rolling stock
7.1.1.1. General

(1) ThisTSlisapplicabletoallunits ef rolling stock in its scope which are placed in service after the
date of applicaiion set outin Article 12, except where clause 7.1.1.2 "Transition phase’ or clause
7.1.1.3 ‘Application to OTMs or clause 7.1.1.4 “Application to vehicle designed to be operated solely
on 1 520 mm system’ below apply.

(2)  This TSI does net apply to unils of existing rolling stock which are already placed in service on the
network (or part of the network) of cne Member State at the tine when the TSI becomes applicable,
as long as they are not upgraded or renewed (see clause 7.1.2).

(30 Anyrolling stock which is produeed according to a design developed after the date of application of
this TSI shall be compliant with this TSL

7.1.1.2. Transition phase
7.1.1.2.1 Applieation of the TSI during transition phase

(1)  Asignificant number of projects or contracts, which started before the date of application of this TSI,
may lead to the production of ralling stock which does not fully comply with this TSL For rolling
stock concerned by those projects or contracts, and in accerdance with point (f) of Article 5(3) of
Directive 2008/57/EC, a transition phase is defined, during which the application of this TSI 1s not
mandatory.

{2)  This transition phase applies to:
— Projects at advanced stage of development, as defined in the clause 7.1.1.2.2
— Coniracts in course of performance, as defined in the clause 7.1.1.2.3
— Rolling stock of an existing design, as defined in clause 7.1.1.2.4.

{3)  Theapplication of this TSI to rolling stock which falls under one of the three cases above is not
mandatory if one of the following conditions is met:

— In case the rolling stock is in the scope of the HS RST TSI 2008 or of the CRLOC&PAS TSI
2011, the relevant TSI{s), including implementation rules and period of validity of the ‘type or
design examination certificate’ (7 years) are applied.

— TInecasethe rolling stockis in thescope of neither the HS R3T TS1 2608 nor the CRLOCE&PAS
TSI 2011: the authorisation for placing in service is delivered during a transition period ending
& vears after the date of application of this TSL

(4) During the transition phase, if the applicant chooses not to apply this TSI, it is reminded that the

other TSIs and/or notified national rules apply according to their respective scopes and implementa-
Lion rules for the authorisation to place in service in accordance with Articles 22 to 25 of Directive

2008/57/EC.

In particular, TSIs to be repealed by this TSI continue to apply, under the conditions stated in
Article 11

71.1.2.2  Definition of Projects at advanced stage of development

(1) Rolling stock is developed and produced under a project at an advanced siage of development in
accordance with the definition in Article 2(t) of the Directive 2008/57/EC.

(23 Theproject shall be at an advanced stage of development at the date of application of this TS1.
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7.0.1.2.3 Definition of Contracis in course of performance

{x} Rollingstock is developed and produced under a contract which is signed before the date of applica-
tion of this TSI

{2)  Theapplicant has to bring evidence of the date of signature of the original contract applicable. The
date of any addenda in the form of changes to an original contract shail not be taken into account
when defining the date of signature of the contract in question.

7.1.1.2.4  Definition of Rolling Stock of an existing design

(1) Relling stock is produced according Lo a design developed before the date of application of this TSI,
and which therefore has not been assessed according to this TSI

{(2) Forthepurposeofthis TSI, a rolling stock can be qualified as ‘built according o existing design’
when one of the bwo following conditions is met:

— The applicant can prove that the newly built rolling stock will be produced according to a docu-
mented design that has aiready been used to produce a rolling stock which has been authorised
tobe placed into service in 2 Member State before the date of application of this TSI

- The manufacturer or the applicant can prove that the project was in pre-production phase, or in
series production at the date of application of this TSI, In order to prove this, at least one proto-
type shall be in assembly phase with an existing identifiable body shell, and components already
ordered from sub-suppliers shall represent g6 % of the total value of components.

The Applicant shail demonstrate to the NSA that the conditions spelled out under the respective
bullet point in this clause (depending on the situation at hand) are met,

(1) For modifications to an existing design, the following rules apply vntil 31 May 2017

— Incaseof design modifications strictly limited to those necessary toensure the lechnical compat-
ibility of the rofling stock with fixed installations (corresponding to interfaces with infrastruclure,
energy, or control-command and signalling subsystems), the application of this TSI is not
mandatory.

— In case of other design modifications, the present clause related to ‘existing design’ does not
apply.

2.1.1.3. Application to mobile equipment for railway infrasiructure construction and mainten-
ance

{1} The application of this TSI to mobile rallway infrastructure construction and maintenance equip-
ment (as defined In Sections 2.2 and 2.3) is not mandatory.

{2) The conformity assessment process as described in the clause 6.2.1 may be used by applicantscn a
volumtary basis in order to establish an BC declaration of verification against this TSI; this ECdeclar-
ation of verificaiion shall be recognised as such by Member States.

{(3)  Incasethe applicant chooses not to apply this TSL, the mobile railway infrastructure construction
and maintenance equipment may be autherised in accordance with Articie 24 or 25 of Directive
2008/57/EC.

7.1.1.4. Application to vehicles designed [o be operated sclely on the 1 520 mm system

(1) Theapphcaiion of this T51to vehicles designed to be operated sclely on the 1 520 mm system is
not mandatery during a transition period ending six years after the date of application of this TSL

(2)  The conformity assessiment process as described in the clause 6.2.1 may be used by applicants ona
voluntary basis in order toestablish an EC declaration of verification against this TS this EC declar-
ation of verification shall be recognised as such by Member States.

{3)  Incasethe applicantchiooses not to apply this TS, the vehicle may be authorised in accordance
with Article 24 or 25 of Directive 2008/57/EC.
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715

7.1.1.6.

7117,

7.1.2.1.

Transitional measure for fire safety requirement

(1)  During a transitional period ending three years after the date of application of this TSI, it is
permitted, as an alisrnative to material requirements specified in clavse 4.2.10.2.1 of the present
TSI, to apply the verification of conformity to the material fire salety requirements of the notified
national rules (using the appropriate operation category) from one of the following sets of
standards:

{2) The British standards BS6853, GM/RT2130 issue 2.

(1)  The French standards NF F 16-101:1688 and NF F 16-102/1992.

{4)  The German standard DIN 5510-2:2000 inchuding toxicity measurements,

(53 Theltalian standards UNI CEI 11170-1:2005 and UNTCEL 11170-3:2005.

(6} The Polish standavds PN-K-02511:2000 and PN-K-02502:1092,

(7} The Spanish standard DT-PCI/54.

{8) Durlng this period, it is permitted to substitute individual materials by materials which are compliant
with EN 45545-2:2013 [as specified in clause 4.2.10.2.1 of the present TSI).

Transitional measure for noise reguirements specified in the HS RST TSI 2008

(1) For units of maximum design speed higher than or equal to 190 kim/h intended to be operated on
the High Speed TEN network, requirements defined in clause 4.2.6.5 ‘Exterior noise’ and in clavse
4.2.7.6 ‘Interior noise’ of the HS RST TSI 2008 shall apply.

(2) Thistransitional measureis applicable until a revised TSI Noise covering all types of rolling stock is
applicable.

Transitional measure for crosswind requirements specified in the HS RST T81 2008

(1) Forunits of maximum design speed higher than or equal te 250 kun/h intended to be operated on
the High Speed TEN network, itis permitted toapply requirements defined in clause 4.2.6.3 ‘Cross-
wind’ of the HS RST TSI 2008, as specified in clause 4.2.6.2.4 of the present TSI

(2) Thistransitional measureis applicable until revision of the clause 4.2.6.2 .4 of the present TSI

Renewal and upgrade of existing rolfling stock
Introduction

(1)  Thisclause provides information which relates to Article 20 of Directive 2008/57/EC.

Renewal

The Member Siate shall use the following principles as a basis for determining the application of this TSI
in case of renewal:

(1) Anew assessment against the requirements of this TSI is only needed for the basic parametersin
this TSI which may have their performance influenced by the modification(s).

(2} Forexistingnon-T8Icompliant rollingstock, when during the renewalitis not economically feasible
to fulfii the TST requirement, the renewal could be accepted if it is evident that a basie parameter is
improved in the direction of the TSI defined performance.

(3} National migration strategies related to the implementation of other TSIs (e.g. TSIs covering fixed
installations) may have an impact to what extent this TSI needs to be applied.

(4}  Forarproject including elements not heing TSI conform, the procedures for the assessment of con-
formity and EC verification to be applied should be agreed with the Member State.
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For existing non-TS3I comphiant design of rolling stock, the replacement of a whole unit or (a)
vehicle(s) within a unit {e.g. a replacement after a severe damage; see also clause 6.2.9) does not
requirea conformity assessment against Lhis T5L, as long as the unit or the vehicle(s) areidentical to
the ones they replace, Such units must be traceable and certified in accordance with any national or
international rule, or any code of practice widely acknowledged in the railway domain,

For the replacament of TSI conform units or vehicles, a conformity assessment against this TSLis
required.

Upgrade

The Member State shall use the following principles as a basis for determining the application of this TSI
in case of upgrade:

{1)

{2)

{3)

Parts and basic parameters of the subsystem that have not been affected by the upgrading works are
exempt from conformity assessment against the provisions in this TSI

A new assessment against the requirements of this TSI is only needed [or the basic parametersin
this TSI which have their performance influenced by the modification(s).

When during the upgrade it is not economically feasible to fulfil the TST requirement, the upgrade
could be aceepted if it is evident that a basic parameter is improved in the direction of the TSI
defined performance.

Guidance to the Member State for those modifications that ave deemed (o be upgrades is givenin
the application guide.

National migration strategies relaled to the implementation of other TSIs (e.g. TSIs covering fixed
installations) may have an impact to what extent this TSI needs to be applied.

For a project including elements not being T81 conform, the procedures for the assessment of con-
formity and EC verification te be applied should be agreed with the Member Siale,

Rutles related to the type or design examination cerlificates

Rolling stock subsystem

(1)

{2)

{a)

15)

{6)

This clause concerns a rolling stock tvpe (unit ype in the context of this T8I}, as defined in
Article 2{w) of Directive 2008/57/EC, whichis subject to a EC type or design verification procedure
in accordance with the Section 6.2 of this TSL

The TSI assessment basis for a 'lype or design examination” is defined in columns 2 and 3 (design
and development phase) of Appendix H of this TSI,

FPhase A

Phase A starts oncea notified body, which is responsible for ECverification, is appointed by the
applicant and ends when the EC type examination certificate is issued.

The TSI assessment basis for a type is defined fora phase A period, with a duration of maximum
seven vears. During the phase A period the assessiment basis for EC verification to be used by the
notified body will not change.

When a revised version of this TST comes into force during the phase A period, it is permissible (bat
not mandatory) touse the revised version, either totally or for particular sections; in case of applica-
tion limited io particular sections, the applicant has tojustify and document ihat applicable reguire-
ments remain consistent, and this has to be approved by the notified body.

Phase B

The phase B period defines the period of validity of the type examination certificate once it is issued
by the notified body. During this time, units may be EC certified on the basis of conformity to type.
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7.1.3.2.

~1
¥

7.3.1.

{7)  Thetype examination certificate of EC verification for the subgystem is valid for a seven year
phase B period afier its issue date, even if a revision of this TS1 comes into force. During this time,
new rolling stock of the same tvpe is permitted to be placed in service on the basis of an EC declara-
tion of verification referring to the type certificate of verification,

Modifications to a {ype or design already bearing an EC certifieaie of verification

{(8) For modifications to a rolling stock type already bearing 2 type or design examination certificate of
verification, the following rules apply:

— Thechanges are permitted to be dealt with by only re-assessing those modifications which infiu-
ence the basic parameters of the latest revision of this TSLin force at that time.

— Inordertoestablish the certificateof EC verification, the notified body is permitted torefer to:

— Theoriginaltype or design examination certificale {or partsof the design that are unchanged,
as far ag it s still valid {Guring 7 vears phase B period).

— Additicnal tvpe or design examination certificate {amending the original certificate] for modi-
fied parts of the design which influence the basic parameters of the latest revision of this TSI
in foree at that time.

Interoperability constituents

{1)  This clause concerns an interoperability constituent which is subject to type examination (module CB)
or to suitability for use (module CV).

{2) Thetvpe or design examination or suitability for use certificate is valid for a five vear period. During
this time, new constituents of the same type are permitted to be placed into service without a new
tvpe assessiment. Before the end of the five-vear period, the constituent shall be assessed according
to the latest revision of this TSI in force at that time, for those requirements that have changed or
are new in comparison to the certification basis.

Compatibility with other subsystems

(1) This T8I hasbeen developed with censideration of other subsysterns being compliant totheir respec-
tive TSIs. Accordingly, interfaces with the fixed installations infrastructure, energy and control-
command subsystems are addressed for subsystems comphant with the TSI Infrastructure, the T51
Energy and the TSI CCS3.

(2)  Following this, the implementation methads and phases concerning relling stock depend on the
progress of implementation of the TSI Infrastructure, the TSI Energy and the TSI CCS.

{9)  Furthermore, T81s covering the fixed installations allow for a set of different technical characteristics
{e.g. ‘traffic code” in TSI Infrastructure, ‘power supply system’ in TSI Energy).

{4) Forrolling stock, the corresponding technical characteristics are recorded in the "European register
of authorised types of vehicles, according to Article 34 of Directive 2008/57/EC and Implementing
Drecision 2011/665/EU (see also Section 4.8 of this TSI).

(5) TForfixed installations, they are part of the main features recorded in the ‘Register of infrastructure’,

according te Article 35 of Directive 2008/57/EC and Commission Implementing Decigion
2011/633/EU ().

Specific cases
General

(1) Thespecific cases, as listed in the following clause, describe special provisions that are needed and
authorised on particular networks of each Member State.

{t} Commission Implementing Decision 2011/633/EU of 15 September 2011 on the common specifications of the register of rallway Infra-
structnre {0J L 256,1.10.2011, p. 1).
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{2} These specific cases are classified as:
‘T cases ‘peymanent’ cases.

“I" cases ‘temporary’ cases, where it Is planned that the target system is reached in the fulure,

(3} Any specific case applicabie to the rolling stock in the scope of this TSI shall be addressed in
this TSI

{4} Certainspecific cases are in interface Lo other TSIs. Where a clause in this TSI refers to another TSI
towhicha specific caseisapplicable, orwherea specific case isapplicable to the rollingstockasa
consequenice of a specific case declared in another TSI, these are also described in this TSI

(5} Moreover, some specific cases do not prevent the aceess to the national network to TSI compliant
rolling stock. In that case, il is explicitly stated in the concernad secticn of the clause 7.3.2 below,

List of specific cases

Mechanical interfaces {4.2.2.2)

Specific case Ireland and UK for Northern Ireland (‘P

Endcoupling, heightaboverail {clause 4.2.2.2.3, Annex A)

Al Buffers

The height of the centre iine of the buffers shail be in the range 1090 mm {+ 5/~ 80 mm) above rail level
in all loading and wear conditions.

A2 Screw coupling

Theheightofthecentrelineofthedrawhookshallbein therange1 070 mm (+ 25/~ 8o mm)aboverail
level in all loading and wear conditions. ‘

Specific case United Kingdom (Great Britain) (P}

Staff access for coupling and uncoupling (clause 4.2.2.2.5)

It is permissible for units fitted with manual coupling systems (as per clause 4.2.2.2.3b) to alternatively
comply with the national technical rules notified for this purpose.

This specific case does not prevent the access of TSI compliant rolling stock to the national network,

Gauging (4.2.3.1)

Specific ease [reland and UK for Northern Ireland ('F)

It is permissible for the reference profile of the upper and the lower part of the unit to be established in
accordance with the national technical rules notified for this purpose.

Specific case the United Kingdom (Great Britain) (‘P

For technical compatibility with the existing network it is perinissible for the profile of the upper and the
lower part of the unit together with the pantograph gauge to alternatively be established in accordance

with the national techinical rules notified for this purpose.

This specific case does not prevent the access of TSI compliant rolling stock to the national netivork,

Rolling stock requirements for compatibility with trackside equipment (4.2.3.3.2.2)
Specific case Finland (‘P)

Forrolling stock intended to be used on Finnish network (1 524 mm track gauge) which depends on track
side equipment for axle bearing condition monitoring, the target areas on the underside of an axle box
that shall remain un-obstructed to permit observation by a trackside HABD shall use dimensions as
defined in BN 15437-1:2009, and replace the values by the following:
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Svstem bused on trackside equipment:

The dimensions in clauses 5.1 and 5.2 of EN 15437-1:2009 are replaced respectively by the following
dimensions. There aretwo different target aveas (Tand I} including their prohibitive and measuring zones
defined:

Dimensions for the targef aves It

~ WTA, greater than orequal to 50 1mim

— LTA, greater thanorequal to 200 mm

- YTA shall be 1 045 mm 1o 1 115 mm

- WFPZ, greater than or equal to 140 mm
— LPZ, greater than or equal to 500 mm
— YPZzghallbe1o8omm + 5mm

Dimensionsforthetargeiareall.

— WTA, greaierthanorequalto 4 mm
— LTA, greater than orequalto 200 mm
— ¥TA shall be 8g2 mm to 846 mm

— WPY, greater than or equalto 28 mm
— LPZ, greater than or equalte 500 mm

— YPZ shall be 894 mm + 2 mm

Specific case Ireland and UK for Northern Ireland (P}

Eolling stock that depends on track side eqiilpment for axle bearing condition monitoring, shall meet the
following the targel areas on the underside of an axle box (dimensions as defined in EN 15437-1:2009);

Tahble 18

Target area

Yoo fmm] W fmm] L., [mm] Y [im 1 W, [mm] Ly, [mm]

1 600 mm 1110+ 2 290 =180 1110+ 2 =125 z 500

Specific case Portugal {('P)

For units intended te operate on Portuguese network {1668 mm track gauge) and which depends on
Lrack side equipment for axle bearing condition monitoring, the target area that shall remain unobstructed
{0 permit observation by a trackside HABD and iis position related to centre line vehicle shall be the
following:

— YT& = 1000 mm (lateral position of the centre of the target area relative to the centre line of the
vehicle)

— WTA 2 65 mm (lateral width of the target area)
— LTA = 100 mm (longitudinal length of the target area)

— YPZ=1000mm (lateral position of the centre of the prohibitive zone relative to the centreline of
the vehicle}

— WPZ = 115 min (lateral width of the prohibitive zone)

— LPZ = 500 mm (Jongitudinal length of the prohibitive zone)
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Specific case Spain (P}

For rolling stock intended to be used on the Spanish network (1 668 mum track gauge) and which depends
ontrack side equipment for axle bearing condition monitoring, the zone visible to the trackside equipment
on rolling stock shall be the area as defined in EN 15437-1:2009 clauses 5.1 and 5.2 considering the
following values insiead of the stated ones:

— YTA=1176 + 10 mm (ateral posiiion of the centre of the target area relative to the centre line of
the vehicle)

— WTA 2 55 mum (lateral width of the target area)
— LT4 = 100 mm {longitudinal length of the target area)

— YPZ=1176 + 1o mm{lateral position of the centre of the prohibitive zone relative to Lhe centre line
of thevehicle)

— WPZ = 110 min {lateral width of the prohibitive zone)

— LPZ =z 500 mm (Jongitudinal length of the prohibitive zone)

Specific case Sweden {'T7)

This specific case is applicable to all units which are not fitted with on-board axle bearing condition moni-
toring equipment and areintended for operation on ines with non-upgraded axle bearing detectors. These
lines are indicated in the infrastructure register as being non-TSI compliant in this respect.

The two zanes underneath the axle box/journal set ouf In table below referring to the parameters of the
standard EN 15437-1:2009 shall he {ree to facilitate vertical monitoring by trackside axle box detection
system:

Table 19

Target and prohibitive zone for units intended 1o be operated in Sweden

¥ [mim] W, [mm)] Loy [mm] Y, fmm] W, [mm] Ly [mm]
System 1 15%! > 40 whole g2 > 60 = 500
System 2 905 + 20 = 40 whole g05 =100 = 500

The compaiibility with these systems shaill be set out in the technical file for the vehicle.

Specific case the United Kingdom (Great Britain) (‘P")

t is permissible to establish the compatibility with trackside equipment other than that defined in the
specification referenced in Annex J-1, index 15. In such a case, the characteristics of the trackside equip-
ment the unit is compatible with shall be described in the technical documentation (in accordance with
point (4) of clause 4.2.3.3.2).

Safety against derailmenti running on twisted track (4.2.3.4.1)
Specific case United Kingdom {Great Britain} (P}

Tt is permissible for ali units and cases to use Method 3 set out in EN14363:2005 clause 4.1.3.4.1.

This specific case does not prevent the aceess of TSI compliant rolling stock tathe national network.
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7.3.2.5.

7.3.2.0.

Running dvnamic behaviour {4.2.3.4.2, 6.2.3.4, ERA/TD/2012-17/INT)
Specific case Finland (‘P")

The following modifications to the running dynamic behaviour clauses of the TSE applies tovehicletobe
operated solely on Finnish 1 524 mm network:

— Test zone 4 is not applicable for running dynamic testing.

— Meanvalue of curve radius ofall track sections for test zone 2 shall be 550 + 50 metres for running
dynamic testing.

— Teack quality parameters in running dynamies testing shall be according to RATG 13 {Track
inspection).

— Measuring methods are according to EN 13848:2003+A1.

Specific case Ireland and UK for Northern Ireland (‘P

For technical compatibility with the existing network it is permissible to use notified national technieal
rules for the purpose of assessing running dyvnamic behaviour.

Specific case Spain (‘P

For rolling stock intended to be used on 1 668 mm track gauge, the quasi-static guiding force Ygst limit
value shall be evaluated for curve radii

250 m < Rm < 400m
The Himit value shall be: (Ygstilim = 66 k.

The limit value shall be evaluated in accordance with ERA/TD/2012-17/INT except for the formula in
clause 4.3.11.2 which shall be taken to e (11 850 m/Rm — 33) instead.

Tn addition the cant deficiency threshold to be considered for applving the EN 15686:2010 shall be
190 mim.

Specific case the United Kingdom (Great Britain} ('P"}

TFor technical compatibility with the existing network it is permissible io use national technical rules
amending BN 14363 and the ERA/TD/2012-17/INT requirements and notified for the purpose of running

dynamic behavionr. This specific case dees nat prevent the access of TST compliant rolling stock to the
national network.

Mechanical and gecmetric characteristics of wheelset and wheel (4.2.3.5.2.1 and
4.2.1.5.2.2)

Speeific case Estonia, Latvia, Lithuania and Poland for 1 520 mm system {‘P’)
The geometrical dimensions of the wheels as defined in Figure 2 shall be compliant with limit values spe-
cified in the Table 20.

Tabie 20

In-serviee limits of the geometric dimensions of wheel

Diesignation Wheeldiameter D(mm} | Minimum value (mm) | Maximum value (mm}
width of the rim (B, + Burr) 130 146
Thickness of the tlangs (5} 400 =13 1220 21 33
Height of the flange (5,) 28 32
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Specific case Finland (P
The minimum wheel diameter shall be taken as 400 mm.
For rolling stock to be used in traffic between Finnish 1 524 network and a third couniry 1 520 network,
it is allowed to use special wheelsets designed to accommodate the differences in track gaLges,
Specific case Ireland (P}
The geometrical dimensions of the wheels (as defined in Figure 2) shall be compliant with limit values spe-
cified in the Table 21;

Table 21

In-service Hunils of the geometrie dimensions of wheel

Width of the rim (B,) {with 690 =D =1016 137 139
maximum BURR of 5 mmm)
«g Thickness of the flange (5,) 600 =D 51016 26 a3
\g Height of the flange (5,) boosB=1016 28 38
Face of the flange (q,) 690 =D =1016 6,5 —

Specific case UK for Northern Ireland (P}

The geomelrical dimensions of the wheelsets and the wheels {as defined in Figure 1 and 2) shall be
compliant with limit values specified in the Table 22

Table 25

In-service limits of the geomelric dimensions of wheelsets and wheel

Front-to-front dimension (SR) 560 =D <1016 1573 1593.3
SR = AR + 84, left + 5d, right

Back to back distance (AR) 600 <D <1016 1521 1527,32
% Width of the rim (BR) 600 =D <1016 127 139
- (with maximuim BURR of5mm)
o
- Thickness of the flange (S,) oo <D <1016 24 13
Height of the flange (S,) 690D <1016 28 a8
Face of the (lange (qp) oo =D =1016 6,5 e

Specific case Spain {F)

The minimum value of thickness of the flange (8,) for whee] diameter D = 840 i shall be taken as
25 mmn.

For wheei diameters 230 mm = I < 840 mm, the minimum value shall be taken as 27,5 mm.
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Specific case United Kingdorm (Great Britain} {‘P")

1tis permissible {or the geometrical dimensions of the wheelstoalternatively beestablished in accordance
with the national technical rule notified for this purpose.

This specific case does not prevent the access of TSI compliant rolling stock to the national network.

7.3.2.7. Emergency braking {4.2.4.5.2)
Specific case United Kingdom (Great Britain {'F')
It is permissible for units assessed in fixed or predefined {ormation of design maximum speed higher or
equal to 250 km/h, for the stopping distance in case of ‘emergency braking performance in normal mode’
to deviate from the minimum values specified in point (g) of clause 4.2.4.5.2.

7.3.2.8. Aerodyvnamic effects (4.2.6.2)
Specific case United Kingdom {Great Britain} {'P7)
Flead pressure pulse (4.2.6.2.2):

Units with a maximuim operating speed higher than 160 km/h and lower than 250 kim/h, running in the
open air af their maxinmim operating speed shall not cause the maximum peak-to-peak pressure of
changes to exceed a value as indicated in the national technical rule notified for this purpose,

Specific case Italy (P}

Maximum pressure variations in tunnels {4.2.6.2.3):

For unrestricted operation on the existing lines taking into account the numercus tunneis with a cross
section of 54 m*which are traversed at 250 ki /h, and those with a cross section of 82,5 m2and traversed
at 300 km/h, units of maximum design speed higher than or equal to1go km/h shall conform to the
requirements set out in the Table 23.

Table 23

Reguirements for inferoperable train in a solo run in a non-inclined tube-like tunnel

Reference Case Criteria for the Reference Case Allowed
. il | i St | A seed
GAor 200 53,6 <1750 <3000 < 3700 < 210
smalier
Vi < 250 km/h GEB 200 53,0 <1750 <3000 <3 700 < 210
GC 200 53,6 = 1750 513000 <3700 2210
GAor 200 53,6 = 1195 <2145 %3105 < 250
smaller
Vi < 250 km/h GB 200 53,6 <1285 <2310 <3340 < 250
GC 200 53,6 <1350 <2530 <3455 < 250
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Reference Case Criteria tor the Reference Case I
Allowed
Gauge . ] ‘ ) maximum
© V., Ay b B B B By T By speed [km/h]
[kr/h] [m=] [Ba] [Paj [Pa] /
Voemas 2 250 km/h Ghor 250 53,6 = L 870 <3355 = 4 865 250
smaller
GAor 250 61,0 <1460 <2620 =3 800 > 250
smaller
! = 9F
Viewss = 250 km/h £33 250 53,0 < 1550 <2780 < 4 G20 > 250
GC 250 63,0 < 1600 <3000 = 4 100 > 250
W a vehicle does not fulfil the values specified in the table above (e.g. TSI compliant vehicle), operating
rules {e.g. speed resirictions) may apply.
7.3.2.9. Warning horn scund pressure levels (4.2.7.2.2]
Bpecific case United Kingdom {Great Britain} (‘P
Vehicle for national use enly may be compliant with the hom sound pressure levels as stipulated in the
national technical rules notified for this purpose.
Trains intended for international use shall be compliant with the horn sound pressure levels as specified in
clause 4.2.7.2.2 of this TSI o
This specific case does not prevent the access of TSI compliant relling stock to the national network.
7.53.2.10. Power supply — general (4.2.8.2)
Specific case United Kingdow {Great Britain} (')
It is permissible for electric units to be designed cnly for operation on lines equipped with the electrifica-
tion system operatingat 600/750V DCagselout inthe TSI ENE clause 7.4.2.8.1 and utilising ground
level conductorrails ina three and/ or four rail configuration; in that case the national techinical rules noti-
fied for this purpose shall apply.
7.2.2.11. Operation within range of voliages and frequencies (4.2.8.2.2)

Specific case Bstonia {'T)

Electric units designed Lo be operated on DC 3,0 kV lines shall be able to operate within the ranges of
vohtages and frequencies as set out in the TSI ENE clause 7.4.2.1.1.

Specific case France (I")

Electric units designed to be operated on DC 1,5 kV existing lines shall be able to operate within the
ranges of voltages and frequencles as sef out in the TSI ENE clause 7.4.2.2.1.

The maximum current at standstill per pantograph (4.2.8.2.5) allowed on BC 1,5 kY existing lines may be
lower than the limit values as set out in the TSLENE clause 4.2.5; the current at standstill per pantograph
shall be limited accordingly on electric units designed to be operated on these lines.
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7.3.2.13.

Specific caze Latvia {'T)

Electric units designed to be operated on DO 3,0 KV lines shall he able to operate within the ranges of
voltages and frequencies as sef out in the TSI ENE clause 7.4.2.3.1.
Specific case United Kingdom (Great Britain) (P

Tt is perinissible for electric units to be equipped with autematic regulation within abnormal cperation
condilion regarding voltage as set out in the national technical rule notified for this purpose,

This specific case does not prevent the access of TS1 compliant rolling stock to the national nebwork.

Use of regenerative brakes {4.2.8.2.3)

Epecific case Belgium ('T7)

For technical compatibility with the existing system, the maximum voltage regenerated to the catenary
{Umaxz aceording to EN 50388: 2012 clause 12.1.1}on 3 kY network shali not be higher than 3,8 kV.
Specific case Czech Republie (T7)

For technical compatibility with the existing system, the maximun voltage regenerated to the catenary
{Tmax2 according to EN 50388:2012 clause 12.1.1) on 3 kV network shall not be higher than 3,55 kV.
Specific case Sweden {717}

For techrical campatibility with the existing svstem, the maximum voltage regenerated to the catenary
{(Umaxzaccording lo BN 50388:2010 claust 12.1.1Yon 15 k¥ networkshall not be higherthan17,5kV.
Height of interaction with contacl wires (R3T level) (4.2.8.2.9.1.1)

Specific case United Kingdom (Great Britain) {'P')

For technical compatibility with existing lines, the installation of a pantograph on an glectric unit shall

allow mechanical contact of the contact wires at the extended range of wire heights in accordance with
the natienal technical rules notified for this purpose.

Pantograph head geometry (4.2.8.2.9.2}
Specific case Croatia (1)
For operation on the existing network 3 kV DC system, it s allowed to equip electric units with a panto-

graphhavingahead geometry of length1 450 mmasdepicted in EN 50367:2012, Annex B.2fignre B.a
(as alternative to requirement in clanse 4.2.8.2.9.2).

Specifie case Finland ('T7)

For technical compatibility with the existing network, the width of the pantograph head shall not exceed
0.422 metres.

Specific case France {'T')

For operation on the existing network, in particular on lines with catenary system only compatible with
narrow pantograph, and for operation in France and Switzerland, itis allowed to equip electric units with
a pantograph having a head geometry of length 1 450 mm as depicted in EN 50367:2012, Annex B.2
figure B.1 (as alternative to requirement in clause 4.2.8.2.9.2}.
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Specific ease Italy (T}

For operation on the existing network 3 kv DU systent {and additionally in Switzerland on 15 KV AC
system}, it is allowed to equip electric units with a pantograph having a head geomelry of lenglh 1
450 mim as depicted in BN 50367:2012, Annex B.2 figure B.1 (as aliernative to requirement in clause
a4s.8 202

Specific case Portugal ("T")

For operation on the exdsting network 25 XV 50 Hz system, it is allowed to equip eleciric units with a
pantegraph having a head geometry of length 1 450 mm as depicted in EN 50367:2012, Annex B2
figure B.1 (as allernative 1o requirement in clause 4.2.8.2.9.2),

Foroperation on the existing network 1,5 KV DC system, it is allowed to equip electric uniis with a panto-
graph having a head gecmetry of length 2 180 mm as depicted in national rule notified for this purpose
(as alternative to requirement in clause 4.2.8.2.9.2).

Specific case Slovenia {'T7)

For operation on the existing network 3 kV DC system, it is allowed to equip electric units with a panto-

graph havingahead geomelry oflength 1 450 mm as depicted in EN 50367:2012, AnnexB.ofigure B
{as alternative to requirement in clause 4.2.8.2.9.2).

Specific case Sweden ('T7)

Foroperation on the existing network, it isallowed to equip electric units with a pantograph having a
head geometry of length 1 800 mm as depic%edfm EN 50367:2012, Annex B.2 figure B.5 {as alternative
to requirement in clause 4.2.8.2.9.2). ’

Specific case United Kingdom (Great Britain) (‘7))

Foroperation on the existing network, itisallowed to equip electric units with a pantograph havinga
head geometry of length 1 600 mm as depicted in BN 50967:2012, Annex B.2 Agure B.6 (as alternative
to requirement in clause 4.2.8.2.0.2).

Contact strip material {4.2.8.2.9.4.2)

Specific case France (‘P

The metalliccontent of thecarbon contact stripsisallowed tobe increased uptobo % by weightwhere
used onr 1 500 V DC lines,

Pantograph contact force and dynamic hehaviour (4.2.8.2.5.56)

Specific case Franee (T}

Fortechnical compatibility with the existing network, electric units intended to be operated on DC 1,5 kv
lines shall, in addition to the requirement of clause 4.2.8.2.9.6, be validated with consideration of 8 mean
contact forcein the followingrange: 70 N < Fm< 0,00178% + 110 N witha valueof 140 N at standstill.

The conformity assessment procedure (simulation and/or test according to clauses 6.1.2.7and 6.2.5.20)
shall take into account the following environmental conditions:

— summer conditions: ambient temperature = 35 °C; econtact wire temperature > 56 °C for simulation.

— winter conditions: ambient temperature 0 °C; contact wire temperature ¢ °C for simulation,
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Specific case Sweden (T
For technical compatibiility with the existing network in Sweden, the static centact force of the pantograph
shall fulfil the requirements in EN 50367:2012 Annex B Table B3 column 8E (55 ). The compatibility
with these requirements shall be set out in the technical file for the vehicle.
Specific case United Kingdom {Great Britain) (P}
For technical compatibility with existing lines, the verification at interoperability constituent level
{clause 5.3.10 and 6.1.3.7.) shall validate capability of the pantograph to collect current for the additional
range of contact wire heights between 4 700 mm and 4 900 mm.
Bpecific case Channel tunnel (P
For technical compatibility with existing lines, the verification at interoperability constituent level
{clatise 5.3.10 and 6.1.3.7.) shall validate capability of the pantograph to collect eurrent for the additicnal
range of contact wire heights between 5 g20 mm and 6 ozo mm.

7.3.2.17. Driver's cab emergency exit {4.2.¢g.1.2.2)
Specific case United Kingdom (Great Britain) (P}

It is permissible for the interior exit to have a minimum access area and a minimum clearance of height
and width, in accordance with the national lechnical rules notified for this purpose.

This specific case does not prevent the access of TSI compliant rolling stock to the national network.

7.3.2.18. Front visibility (4.2.9.1.3.1)

Speeific case United Kingdom {Great Britain) ('P)

Instead of the requirements set out in 4.2.0.1.3.1, for rolling stock intended for operation in the UK, the
following specific case shall be complhied with.

The driver's cab shall be designed to allow the driver at his seated driving position a clear and unob-
structed line of sight in order to distinguish fixed signals in accordance with the national technical rule,
GM/RT2161 Requirements for driving cabs of railway vehicles’,

This specific case does not prevent the access of TSI compliant rolling stock to the national network,

7.%.2.19. Driver's desk — Ergonomics {4.2.9.1.6)
Specific case United Kingdom (Great Britain} ('P)
In case the requirements in clause 4.2.9.1.6, last paragraph, related to the direction of movement of the
lever for tractionand/or braking is incompatible with the safety management system of the raibway under-
taking operating in Greal Britain, it is allowed to inverse the direction of movement for braking and trac-
tion respectively.

7.3.2.20. Fire safety and evacunation {4.2.10)
Specific case Italy T
Additional specifications for units intended to be operated in the existing Italian tunnels are detailed
below.
Fire detection sysfems (clauses £.2.10.2.2 and 6.2.3.23)

Inadditiontotheareasspecified inclause 6.2.3.23, firedetection systems shall be installed in all passenger
and train staff areas.
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Five confainment and contro! systems for passenger rolfing stock (clouse 4.2.:0.5.4)

inaddition to requiremenis ofthe clause 4.2.10 -3-4, unitsof eategory Aand B passenger rolling stock
shall be equipped with active Fire Containment and Control Systems,

Fire Containment and Control Systems shall be assessed accordin g io the notified National Rules about fire
automatic extinguishing systems.

In addition to the requirements specified in clause 4.2.10.3.4, the units of category A and B passenger
rolling stock shall be equipped with automatic fire extinguishing systems in all technical areas,

Freight locomotives and freight seff-propelling units: fire spreading  profection  measures
{clause g.2.40.2.5) and runing capabilify (clouse 4.2.10.4.4)

Inaddition o the requirements specified in clause 4.2.10.3.5, freight locomatives and freight self-propel-
ling units shall be equipped with fire automatic extinguishing systems in all technical areas.

Inaddition to the requirements specified in clause 4.2.10.4.4, freight locomotives and ireight self-propel-
ling units shall have a running capability equivalent to that ofcategory B passenger rolling stock.

Runningeapability (4.2.10.4.4) and fire containment and control system (4.2.10.3.4)
Specific case Channel Tunnel (T}

Passenger rolling stack intended to be operated in the Channel Tunnel shall be of category B, considering
the length of the tunnel.

Due to the lack of firefighting poinis with safe area (see TSI SRT, clause 4.2,1.7) amendments to the
following clauses apply: .

—clanse 4.2.10.4.4 {2):

The running capability of a Passenger rolling stock intended to be operated in the Channel Tunnel shall
be demeonstrated by application of the specification referenced in Annex J-1, index 63, in which the
system functions impacted by a “type 2’ fire shall be hraking and traction: these functions shall be
assessed in the following conditions

— foraduration of 3¢ minutes at a minimam speed of 100 km/h, or

— foraduration of 15 minutes at a minimum speed of 80 lan/h (according to clause 4.2.10.4.4)
under the condition specified in the national rule notified by the Channel tunnel safety authority
for this purpose,

~ clanse 4.2.10.3.4 (3) & (a):

Where the running capability is specified for a duration of 30 minutes aceording to the point above,
the fire barrier between the driver's eab and the com partment tothe rear of it (asswming the fire starts
intherear compartment) shall satisfy requirements forintegrity fora minimum of 30 minutes (instead
of 15 minutes).

Where the running capability is specified for a duration of 30 minutes according to the point ahove,
and for passenger vehicles that do not allow the exit of passengers at both ends {no through route),
measures to control the spread of heat and fire effluents (full eross section partitions or other FCCS,
fire barrfers between combustion engine/electrical supply/traction equipment and passenger/staff areas)
shall be designed for a minimum of 30 minutes fire protection (instead of 15 minutes).

Interface for toilet discharge (4.2.11.3)
Specific case Finland (‘P

Alternatively to, or in addition to what is specified in clayse 4.2.11.3, it is allowed o install conneetions
for toilet discharge and for rinsing of the sanitary discharge tanks, compatible with the track side installa-
tions on the Finnish network in accordance with
figure A1,
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Figure Al 1. Empiying connections for toilet tank
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Quick connector SF5 4428, connector part A, size DN80
Material: acid-proof stalnless steel
Sealing on the counter-connector's side.

Specific definition in the standard SFS 4428

7.3.2.23. Inierface for water refilling (4.2.3 1.5}
Specific case Finland (‘P")

Alternatively Lo, or in addition to what is specified in clause 4.2.11.5, it is abiowed to install water filling
connections compatible with the track side installations on the Finnish network in aceordance with
Figure AllL

Figure A 111 The water filling adapters

Type: Connector C for fire fighting NG

naterial; brass or alumininm
Snecific definition in the standard SFS 3802 (sealing defined by each copnector manufacturer).




7.9.2,24.

7.2.2.25.

7.3.2.26.

~3
&=

TSILOGEPAS

Specific case Ireland and UK for Nerthern Ireland (T}

Alternatively to,orinaddition towhat is spacified inclause 4.2.11.501 this TSI, itisallowed toinstalla
nozzle type water refilling interface. This nozzle type refilling interface must fulfil the requirements of the
national technical rules notified for the purpose.

Special requirements for stabling of trains {4.2.11.6)

Specific case Ireland and UK for Northern Ireland ('P')

Share supply of electrical power to stabled trains must fulfil the requirements of the national technical
rules notified for the purpose

Specific case the United Kingdom {Great Britain) (P}

1tis permissible for the local exterpal auxiliary power supply 400 Vtobe provided inaccordance with the
national technical rules notified {or this purpose.

Refunelling equipment (4.2.11.7)

Specific case Finland ('F')

I order to be able ta be refuelled on the Finnish network, the fuel tank of units with a diesel filling inter-
face hastobeequipped with the over flowcontroller according tostandards8FS 5684 and SF55685.
Specific case Ireland and UK for Northers Ireland {77}

The refueliing equipment interface must fulfitthe requirements of the national technical rules notified for
the purpose,

Rolling stock originated from third country {general)

Specific case Finland

(*P") The application of national technicai rules instead of the requirements in this T8I is allowed for third
countries' rolling stock to be used on the Finnish 1 524 network in traffic between Finland and grd coun-
tries 1 520 network

Specific environmental conditions

Specific conditions Ausiria

TTnrestricted access in Austria under winter conditions is granted if the following conditions are met:

— The additional capahility of the obstacle deflector to Temove snow a3 specified for snow, ice and hail
severe conditions in clause 4.2.6.1.2 shall be provided.

_. Locomotives and power head units shall be provided with sanding devices.

Specific conditions Estonia

Forunrestricted access of rolling stock an the Estonia network under winterconditions, it shali be demon-
strated that the rolling stock meets the following requirements:

— Temperature zone T2 as specified in clause 4.2.6.1.1 shall be selected.

. Snow, ice and hail severe conditions as specified inclause 4.2.6.2.2, excluding the scenario ‘Snowdrifl’
shall be selected.
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Specific conditions Finland

Farunrestricted access of rolling stock on the Finnish network under winter conditions, it shall be demon-
strated that the rolling stock meets the following requirements:

~ Temperature zone T2 as specified in clause 4.2.6.1.1 shall be selected

— Snow,ice and hail severe conditions as specified in clause 4.2.6.1.2, excluding the scenario ‘Snowdrift’
shall beselected

— Regarding the braking system, unrestricted access in Finland under winter conditlons isgranted ifthe
following conditions are met:

— atleast half of the bogies are equipped with a magnetic track brake for trainset or passenger coach
of naminal speed exceeding 140 km/h.

— all bogies are equipped with a magnetic track brake for trainset or passenger coach of nominal
speed exceeding 180 kin/h.

Specific conditions france

Unrestricted access in France under winter conditions is granted if the following condition is met:

— lpcomolives and power head unitsshall be provided with sanding devices.

Spectfic conditions Greece

For unrestricted aceess to the Greek netwark under summer conditions, temperature zone T3 as specified
i clause 4.2.6.1.1 shall be selected.

Specific conditions Germany

- . B e v © . o e
Unresiricted access in Germany under winter conditions, is granted if the following condition is met:

— locomotives and power hiead units shall be provided with sanding devices.

Specific conditions Portugal

Forunrestricted access to the Portuguese network under summer conditions, temperature zone T3 asspe-
cified in clause 4.2.6.1.1 shall be selected.

Specific conditions Spain

For unrestricted access to the Spanish network under summer conditions, temperature zone T3 as spe-
cified in clause 4.2.6.1.1 shall be selected.

Specific condifions Sweden

For unrestricted access of rolling stock on the Swedish network under winter conditions, it shall be
demonstrated that the rolling stock meets the following requirements:

— Temperature zone T2 as specified in clause 4.2.6.1.1 shall be selected

— Snow, ice and hail severe conditions as specified in clause 4.2.6.1.2 shall be selected

Aspects that have to be considered in the revision process or in other activities of the Agency

Further to the analysis performed during the drafting process of this TSI, pariicular aspects have being
identified as of interest for the future development of the EU railway system.
These aspects are of 3 different groups:

(1) Those already subject of a basic parameter in this TSI, with a possible evolution of the corre-
sponding specification when the TSI will be revised.
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(z) Thosenotconsidered in ihe current state of the avfas basic parameter, butwhich aresubject to
research projects.

(3)  Thoserelevani in the framework of cngoing studies related to the BUrailway system, which are not
in the scope of TSs,

These aspects are identified below, classified according to the breakdown of the clause 4.2 of the TSI

Aspects related to o basic parameter in this TSI
Axle load parameter {clause 4.2.3.2.1)

This basic pavameler covers the interface beiween infrastructure and rolling stock regarding the vertical
toad.

According tothe TSTINF, the lines ave classified as specified in the standard EN 15528:2008. This stand-
ard specifies also a categorization of railway vehicles, for freight wagons and particular types of locomo-
tives and passenger vehicles: itwilibe revised tocoverall types of rolling stock, and tocover H lines.

When this revision wilt be available, il may be of interest to Include in the EC certificate delivered by the
Notified Body the ‘design’ classification of the unit under assessment:

— Classification corresponding to the design mass under normal payload.
— Classification corresponding to the design mass under exceptional payload.

Thisaspect will havetobe considered when revising this TSI, which already requires in its present version
to recard all data necessary Lo determine these classifications.

Tt has to be noted that the requirement o the railway undertaking to define and control the operational
load, as specified in the clause 4.2.2.5 of the TSI OPE will remain unchanged.

Aercdynamic effects — Cross wind (clause 4.2.6.2.4)

Requirements on ‘cross wind’ have been set up for units of maximum design speed equal toor higher
than 250 kun/h with 2 options:

- in consistency with the TSI H5 RST 2008, or
— in consistency with the TSI CR LOC&PAS 2011.

This will need to be reviewed when the merging of the 2 sets of characteristies wind curves specified in
the TSI H5 RST 2008 will be finalised.

Aspects not related to a busic parameter in this T8I but subject to research projects
Additional requirements for secur ity reasons

The interior of vehicles interfacing with passengers and train crew should provide protection of the ceeu-
pants in the event of a collision by providing means of:

— minimising the risk of injurv due Lo secondary impact with such furniture and interior fixtures and
fittings

— minimising those injuries that may preclude subsequent escape

Some EU research projects have been launched in 2006 to study the consequence of railway accidents
(collision, derailment...) o1 passengers, toevaluate in particular the risk and level of injuries; the objeciive
is to define requirements and corresponding conformity assessment procedures refated to the railway vehi-
cles interior lavouts and components.

This TSI already provides a number of specifications in order to cover such risks, for example,
Sections 4.2.2.5, 4.2.2.7, 4.2.2. and 4.2.5.
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More recently, studies have been launched at ember State level and at European level (by the Commission
joint research centre) regarding the protection of the passengers in the event of terrorist aftack.

The Agency will follow these studies, and will consider their sutcome to define if additional basic para-
meters or requirements covering the risk of injuries of passengers in case of accident or terrorist attack
shall be recommended to the Commission. Where appropriate this T51 shall be amended.

Pending the revision of this TSI Member States may use national rules to cover such risks. In any case this
shall not prevent the access of TSI compliant rolling stock operating across Member State borders onto
their national nefwork.

Aspects relevant for the EU raihway system but out of the scope of TSI's
Track interaction (classe 4.2.3) — Flange or track lubrication

During the drafting process of this TS, it has been concluded that the ‘flange or track lubrication’ s not a
hasic parameter (no link to essential requirements as defined in Directive 2008/57/EC).

Nevertheless, it appears thal the actors of the railway sector (IMs, RUs, NSAs) need a support from the
Ageney in order to move from the current practices to an approach that will ensure transparency and wilk
avoid any anjustified harrier to the circulation of rolling stock on the £U network.

To that end, the Agency has suggested to launch a study together with the raillway sector, with the objec-
tive to clarify the key technical and economic aspects of this function, considering the current situation:

— Lubrication is required by seme infrastructure managers, but also forbidden by others.

— Lubrication may be provided by means of fixed installation designed by the infrastructure manageror
by means of on hoard device to be provided by the railway undertaking,

— Different ways of lubrication have been investigated by the railway sector.
— Envircnmental aspeets have to be considgred when releasing grease along the track.

In any case, it is planned o include in the ‘Infrastructure register’ information on *flange or rail lubrica-
tion’, and the ‘European register of authorised types of vehicles” will mention if the rolling stock is fitted
with on-hoard flange ubrication. The study mentioned above will clarify operating rules.

In the meantime, Member States may continue to use national rules in order to cover this issue of the
vehicle-track interface. Those rules shali be made available either through notification to the Commission
in accordance with article 17 of Directive 2008/57/EC or through the Infrastructure Register referred toin
article 35 of the same Directive,
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Appendix A

Euffers and screw coupling svatem
pONE s¥

Ruffers

When buffers are fitied to a unit end, they shall be paired (i.e. symmetrical and opposite handed) and have the
same characleristics.

Theheightofthecenlrelineof the buffersshallbebetween 980 mumand 1 eés mmahove raillevelin all loading
and wear conditions.

Tor car carriers under maximum load and locomotives, the minimum height of g4 mm s allowed.

The standard distance between buffer centrelines shall be nominally:

— on 1435 mmirack gauge: 1 750 mm + 10 mm svinmetrically about the centreline of the veh icle.

Itis permitted for dual gauge units intended for running between standard gauge network 1435 mm and
broad gauge networks fo have a different value of the distance between buffer centrelines (e.g. 1 850 mmj,
provided that full compatihility with huffers for standard 1 435 ram gauge is ensured.

— on 1 524 mm track gauge: 1 830 mm {+/— 10 mm)

— on 1 600 mm track gange: 1 gog mm (+/- 3 mm).

— on1668 mmitrackgauge: 1 850 mm + 10 mm svmmetrically about the centreline of the vehicle, taking into
account the particular provisions defined in clause 6.2.3.1 of the specification relerenced In Annex J-1,
index 67

Buffers shall be sized so that in horizontal curves and reverse curves, it is not possible for vehicles to leck buffers.

The minimum horizontal overlap between buffer heads in contact shall be 25 mm.

Assessment test:

The determination of the buffer size has tobe made wilh twovehicles going through a S-curve of 190 m radins
without intermediate straight section and in a S-curve of 150 m radius with intermediate straight section of at
least & m.

&. Serew coupling

The standard serew coupling system between vehicles shall be non-continuous and comprise of a serew coupling
permanently attached to the hook, a draw hook and a draw bar with an elastic system.

The height of the centre line of the draw hook shall be between 50 mm and 1 645 mm above raillevel inall
loading and wear conditions.

Forcar carriers under maximum load and locemotives, the minimum height of 920 mm is allowed. The maximum
height difference between new wheels with design mass in working order and fully worn wheels with design
mass under normal design payvlcad shall not exceed 85 mun for the same vehicle. Assessmentshall be doneby
calculation.

Each vehicle end shall have a facility for supporting a shackle when it is bot in use. No part of the coupler
assembly shall reach below 140 mim above rail level in the lowest admissible position of the buffers.

— Serewcoupling, drawhook and draw gear dimensionsand characteristics shall be according tothe specification
referenced in Annex -1, index 68

— The maximum weight of the screw coupling shall not exceed 36 kg, not including the weight of the coupling
hook pin (item no.1 on fig, 4 and 5 of the specification referenced in Annex J-1, index 68).
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A.z. Interaction of draw- and buffing-gear
— Brabie chavacieristics of draw gears and huffers shall be coordinated in order to ensure that a train is able lo
negotiate curves of the minimum radius defined in clavuse 4.2.3.6 of Lhis TSI safely innormal coupling condi-
tions (e.g. without locking buffers, atc.)
— Screw coupling and buffing gear layout:

— The distance between the front edge of a drave-hook opening and the fron! side of the fully extended buffers
shall be 255 mm + 45/~ 20 mm in the new condition as shown in fig. A1

Figure Az

Draw gear and buffers

Structures and mechanical paris

Buffers

1 Fully extended buffer

I Draw-hook opening
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Appendix B

1520 man svsiem gauge ‘T

Reference profile for the track gange 1 520 T of the upper parts (for rolling stock):
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Note: For the rolling stock which is intend to be used on track of 1 520 mm, with the exception to pass over of
marshalling humps equipped with rail brakes.
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Reference profile for the lower paris:
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Note: For the rolling stock which is intend to be used on track of 1 520 mm, able to pass over marshalling humps and
rail brakes.
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Appendiy

Spesial provisions for on irack machines (OTM}

.1 Strength of vehicle structure

The reguirements of the clause 4.2.2.4 of this TST are complemented as follow:

The machine frame shall be able to withstand either the static Joads of the specification referenced in Annex J-1,
index 7 or the static loads according to the specification referenced in Annex J-1, index 102 without exceeding the
permissible values given there in.

The corresponding struetural categery of the specification referenced in Annex J-1, index 102 is as follows:
— for machines not permitted io be loose shunted or hump shunted: F-1L;
— for all other machines: F-L,

The acceleration in x-direction according to the specification referenced in Annex J-1, index 7, Table 13 or to the
specification referenced in Annex J-1, index 102, Table 10 shallbe+ 3 g

C.z Lifting and jacking

The machine body shall incorporate lifting points by which the whole machine is capable of being safely lifted or
jacked. The loeation of the lifting and jacking points shall be defined.

Tofacilitate the work during repalr or inspection or when on-tracking the machines, the machines shall be provided
on both long sides with at least twolifiing points, atwhich the machines can belifted in empty or Ioaded condi-
tlon.

B

To allow positioning of jacking devices, clearances shall be provided under the lifting points which shall not be
blacked by the presence of non-removable paris. The load cases shall be consistent with the ones chosen in
Appendix C.1of this TST and shall apply forlifting and jacking under workshopan d servicing operations.

.3 Running dynamic behaviour

The running characteristics are permitted to be determined by running tests or by reference toa similar type
approved machine as detailed in clause 4.2.3.4.2 of this TS or by simulation,

The following additional deviations from the specification referenced in Annex J-1, index 16 apph~
— The test shall always be taken as the simplified method for this type of machines

— swhen running tests according tothe specification referenced in Annex J-1, index 16 are done with wheel profile
in new condition, these arevalid fora maximum distance of 50 000 km. Afterso ooo ko it isnecessary to:

— either re-profile the wheels;

— orcaleniate theeguivalent conicity of the worn profile and check that it does not differ more than 50 %
from the value of the test of the specification referenced in Annex J-1, index 16 (with a maximum difference
of 0,05);

— or make a new test according to the specification referenced in Annex J-1, index 16 with worn wheel
profile;

- ingeneral, staticnary tests to determine the parameters of characteristic running gear inaccordance with to the
specification referenced in Annex J-1, index 15, clause 5.4.3.2 are nOT Becessary;

— ifthe required test speed cannot be obtained by the machine itself, the machine shall be hauled for the tests.

— when test zone 3 (as described in Table 9 of to the specification referenced in Annex J-1, index 16} isuseditis
sufficient to have a minimum of 25 conformant track sections.
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Running behaviour can be proven by simulation of the tests deseribed in to the specification referenced in Annex
J-1, index 16 (with the exceptions as specified above) when there is a validated model of representative irack and
operating conditions of the machine.

Amodel of a mmachine for simutation of running characteristics shall be validated by comparing the model results
against the results of running tests when the same input of frack characteristic is used.

Avalidated model is 2 simulation model that has been verified by an actual running test that excites the suspension
sufficiently and where there is a close correlation between the results of the running fest and the predictions from
the simulation model over the same test track.
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Appendix

Go-board energy messurement system

f Reguirements fov on-bhoard energy measuring svstem (EMS) — System requirements

The lunchions of the system shall be:

— Lnergy measurement funetion (EMEL measuring the voltage and current. caleulating the encrey and producing
energy data.

— Bara handling sysiem (I3HS), producing compiled cncrgy bithing data sets for energy billing purposes. by
merging dat from the EME with fime data and geographical position. and storing it 10 be seni Lo on-ground
duta colicetion system (208} by a communication systen,

Cn-board Tocation (unclion, giving geographical position of the traction vait.

Where data coming trom the on-board focation function is nod necessary for billing pwrpeses in the Member  State
coperrned. iU 1s permissible 10 not install the components dedicated 10 that functien, In any case, any such FMS

system shall be produced with consideration of the possible future inclusion of g lecation function.

Phe Aowtions above iy be performed by individuad devices ar may he combined in one o maore inlegrated
assembiies.

The abovementioned tfunctions and thetr duta Tow dingram are illustrated in the figure below.

Fignure -1

.............................................................................................. -

{ l

f i

‘ i g Corrent : :

! | eASHITMeNT !

! | ¥
‘

: ; ‘é Energy measuring funcron !

1 I

C ) ;

: ! arey s feulation i
!

| i

H 1

: ; !

i ¥ i

5 I3ata handling evstem Location funciion scopeofthe :
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Compiunicstion sysiem
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Fhe IS shall measure energy supplied by the power supply svstems [or which the traction unit is designed and
shiall futlil the following requirements:

— uli active and reactive energy laken fom and returned o the OCL s measured:

— the EMS rated current and voltage shall be matched fo the traction unit rated current and voltage:

=10 shall continue to function correctly when changing between traction energy supply svstems:

— the EMS shall be protected rom non-authorised access:

= loss of the power supply o the EMS shall not allfect data stored in the EMS.

It is permissible w access the data in the EMS for other purposes (e.g. feedback 1o the driver wn connection with the

efficient operation of the tram) provided that it can be demonstrated that the integrity of EMS functions and data
are not compramised by this arrangement.
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Energy measuring functdon (EM
Melrological reguiremenis

EME is subject to metrological control. which shall be executed in accordance with the fallowing:

(1) Accuracy of EMIE for active energy measurement shall comply with clauses 4.2.4. 110 4.2.4 4 of the specifica-
ton referenced i Aopnex -1 indey 13

(2

fach device containing one or more Tunctions ol ZREF shall indicatc:

{al metrologieal control. and

ass designations specified v the specification referenced in

e
o
=
-
o

(b) its accuracy class. ac
Aapex -1 index 10

arding t

-~
J

The accuracy class shali be verifed by testing.

Other requirements

EME shall have a time referenee period ol 5 minuies defined by the
aling [rom the tne stunp 00:HE0D.

The wmeasured cncrpy vahues produced by
LT clock thae at the end of each ime weference period: on

ftie permitfed t use a shorter measuring period tF he data can be aggregated on-board int 3 minuies fime
seference period.

Dats handling system (DS}

The DS shall compile the dat without corrupting them. |

The DHS shall use, as a time relerence. the same sowree of clock as in the 173

‘Fhe DDHS shall incorporate data siorage with 2 memory capacity sulficient o store lhe compiled dala of al feast

6 days’ continuous work.

The 13HS shall have o capability o be miermogaicd locally by authorised personnel o board the tram using
appropriate cquipment (¢.g. laptop compuiter) i order (o provide an opportunity for audits and an alesnative method

af recovering data

The IS shall produce CEBRD (compiled epergy billing data sets) by merging the 1blicwing duta Tor cach time
relerence period:

— umique FMS ideniilication number. consisting o) the Duropaan vehicle swmber (EVN) foilowed by one addi-
tiongl digit uniquely identifving cach EMS on-board the traction unit. and no dividers mcluded.

— end time of each period. defined as year. mounth. day, hour, minuic and sccond:
- the location data st the end of cach pericd:
— consumediogencrated active and reactive UF appropriate) energy in each period, in units of Wh (aciive

energy) and varh (seactive energy) or their decimal-muitiptes.

Location funciion
The focalion function shall provide lecation data to the DHE which ariginates [tom an external sousee.

The data from the location function shall be syachronised in accordance with UTC elock time and tine reference
period with the on-board EME.

Tve

The location function shall provide the position expressed in latitude and longitude vsing decimal degrees with
decimal places. Positive values shall be vsed for Nortls und East: negative values shall be gsed tor South and West,

Tn open air the location function shall have an aceuraey of 230 w1 ar fess,
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614,

6.0,

On-hoard to ground commmunicatinn

The specitication related 1o interface protocols and translerred data format are an open point,

FPartienlar pssessment procedures
Energy measurement system

Where assessment methods set out in the standard series refercneed n Annex -1 index 1030 104 and 103 ¢
refzrenced below, anly those aspects neeessary (o7 ihe assessment of the requireiments above in this Appendix D
shall e wwdertaken in relation o the EMS which is o part of the B verification activity for the rolling stock
subsvslem

iz

The accwacy of the cach device eontaining one or more Tunctions ol EME shall be agsessed by esting each fune-

fion. uader refarence condilions. using the relevant method s deseribed in clause 343410 34347 and
1.1.3.1 of the specilication referenced in Annex J-10 index HI3, he input quantity and power [actor range when

b
testing shall corespond o the values set oul in Table 3 of the specification yelerenced in Annex J-1L index 1603,

The wecuracy of the complete EME shull be assessed by calenlation. using the method described in clause 4.2.4.2

1

ol the speeilication referenced in Annex J-1. index 103,

The clteats of wemperstgre on acouracy of the mh deviee containing one or more functions of EME shall be
assessed by festing oach iunumn under reference condiions {except for temperature). using the relevant method

a

ays deseribed i clause 343431, and 5.4.4.3.2.1 of the specification referenced it Aanex J-1L index T3
The mean temperature coefficient of each deviee containing one or more functions of EME shall be asscased by

testing, cach function, under reference conditions (except for 1cmpem!urr_} using the relevant method as deseribed
i elause 342422 and 5.4.4.3.2.2 of the specification referenced in Annex J-1. index 103,

13HS :

The compiling and handling of data within the DHS si\alt he assessed by testing using the method as deseribed in
clavse 54830034 85,0, 34.8 2.7 and 5.4.8.6 of the spocification referenced in Annex J-1, index 104

fnctioning of the BME shall he assessed by testing using the method as deseribed in clause 5.3.2.2.
4 and 5.5.3.2 of the specilication referenced in Annex J-1. index TGS,

o O
P —
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Appendix E

Anthropometric measurements of the deiver

The following data represents the ‘state of the art” and shall be used.
Note: they will be subject of an EN standard currently under drafiing process.
— Principal anthropometric measurements of the shortest and tallest driving staff:
The dimensions given in Appendix E of the UIC 651 {ath edition, July 2002) shall be taken into consideration,
— Additicnal anthropometric dimensions of the shortest and tallest driving staff:

The dimensions given in Appendix G of the UIC 651 (4th edition, July 2002) shall be taken into consideration.
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Appendix F

Front visibility

The following data represents the ‘state of the art” and shall be used.

Nore: they will be subject of an EN siandard currently under drafting process.

i

F.a.

F.d.

General

The design of the eab shall support the drivers' view of all external information that form part of the driving task
aswell as protecting the driver from external sources of visualinterference. Thisshall include the followlng:

— Flicker at the lower edge of the windsereen, which can cause fatigue, shall be reduced

— Protection shall be provided from the sun and glare of headlights from encoming trains, without reducing the
drivers' view of external signs, signals and other visual information

— Location of cab equipment shall not block or distort the drivers view of external information

— The dimension, location, shape and finishes (ineluding maintenanee) of the windows shall not inhibit the drivers
external view and shall support the driving task

— “Theloeation, type and quality of windscreen cteaning and clearance devices shall ensure that the driver is able
to maintain a clear external view in most weather and operating conditions, and shall not inhibit the drivers
external view.

— Thedriver's cab shall be designed in sueh a way that the driver is facing forwards when driving.

— Thedriver's cab shall be designed toallow the driver at hisseated driving position a elear and unobstructed line
of sight in order to distinguish fixed signals set to both the left and right of the track, as defined in Appendix D
of the UIC a51{4th edition, Julv 2002).

Note: Lhe position of the seat in the Appendix D mentionned here above has to be considered as an example; the
T8I does not impose the position of the seat (left, central or right) in the cab; the TSI does not impose the standing
driving position on all types of units.

The rules expressed in the Appendix above govern the conditions of visibility for each running direction along
straight track and in curves with a radius of 300 w and more. They apply to the position(s} of the driver.

Notes:
— incaseof cabfitted with 2 driver's seats {option with 2 driving positions), they apply to the 2 seated positions.
— forlocomotives withcentralcaband for OTMs, theclause 4.2.9.1.3.10f the TSI specify particular conditions.

. Reference position of vehicle in relation to track:

The clause 3.2.1 of the UIC 651(4th edition, July 2002) shall apply.

The supplies and pavioad shall be considered as defined in the specification referenced in Annex J-1, index 13 and
clause 4.2.2.10 of this TSI

Reference position for the eyes of crew members

The clause 3.2.2 of the UIC 651{4th edition, July 2002) shall apply.

Thedistance from the driver's eves in seating posture to the windscreen shall be higher than orequal fo 300 .

Conditiens of visibility
The clause 9.3 of the UIC 651(ath edition, July 2002) shall apply.

Note: the clause 3.3.1 of the UIC 651 refers for the standing position toits clavse 2.7.2, specifying a minimum
distance of 1.8 meters between floor and top edge of the front window.
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Appendix G

Bervicing

Connections for the toilet discharge system on rolling stock:
Figure Gz

Evacuation nozele (Inner part)

p

NN %g .
NN

R e

D ——

ol T -
& mi o
] &
e WA B
P e i /Ro3?

(e
N o

%

f

General tolerances +/— ©,1

Material: stainless steel

[Type here]
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Figure &2

Optional flushing connection for the toilef tank (Inner pavt)
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General tolerances +/- 0,1

Material: stainless steel
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Appendix H

Assessment of the rolling stock subsystem

H.1 Beope

This Appendix indicates the assessment of conformiiy of the rolling stock subsvstem.

H.2 Characteristics and modules

[Type here)

The sub-system characteristics to be assessed in the different phases of design, development and produeticn are
marked by X inTable I.2. A cross in column 4 of Table H.1 indicates that the relevant characteristics shall he veri-

fied by testing each single subsystem.

Talle H.1

Assessment of the rolling stock subsystem

1 2 3 4 5
- o Designand development phase Production Particular
Charaeteristics to be assessed, as specified in dause 4.2 of ’ ’ - phase B
this TSI dhhthhl?&‘ﬂt
Design review | Type Test Routine Test pracecure
Element of the Rolling Stock sub-system| Clause Clause
Structure and mechanical parts 4.2.2 '
Inner coupling 4.2.2.2.2 X n.a. n.a —
End coupling 4.2.2.2.3 X n.a ML -
IC automatic centre buffer coupler | 5.3.1 X X X —
IC manual end coupling 5.3.2 X X X —
Rescue coupling 4.2.2.2.4 X X n.a. -
1C rescue coupling 5.3.3 X X X
Staff access for coupling and uncou-| 4.2.2.2.5 X X n.a e
pling
Gangways 4.2.2.3 X X n.a. —
Strength of vehicle struciure 4.2.2.4 X X n.A. —
Passive safety 4.2.2.5 X X n.a. —
Lifting and jacking 4.2.2.6 b4 X n.4. —
Fixing of devices to carbody structure | 4.2.2.7 X n.a .4, —
Staff and {reight access doors 4.2.2.8 X X na —
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i 2 3 4 5
ST .1 Production SR
Characteristics Lo be assessed, as specified in dause 4.2 of Designand developmentphase phase ,F.MUFUEM
this TSI As:qes:qlent
Design veview | Type Test Routine Test procedure
Element of the Rolling Stock sub-system; Clause Clause
Mechanical characteristics of glass | 4.2.2.9 X n.a. DA —
Load conditions and weighled mass | 4.2.2.10 X X X 6.2.3.1
Track interaction and gauging 4.2.3
Gauging 4.2.3.1 X .a. n.a. —
Wheel load 4.2.3.2.2 X X na 6.2.3.2
Rolling Stock characteristics for | 4.2.3.3.1 X X X —
compatibility with train detection
systems
Axle bearing condition monitoring | 4.2.3.3.2 bt X & —
Safety against derailment running on | 4.2.3.4.1 X X n.a. 6.2.3.3
tevisted track
Running dynamic behaviour reguire- 4.2.9.4.2 (a) X X 1.4, 6.2.9.4
ments B
Activesystems— safety requirement | 4.2.3.4.2 (b} X na 1.4, 6.2.3.5
Limit values for running safety 4.2.3.4.2.1 X X na 6.2.3.4
Track loading limit values 4.2.8.4.2.2 X X n.a. 6.2.3.4
Equivalent conicity 4.2.2.4.% X n.a. n.a. -
Design values for new wheel profiles| 4.2.3.4.3.1 X f.a. n.a. 65.2.3.6
In-service values of wheelset equivalent | 4.2.3.4.3.2 X —
conicity
Structural design of bogle frame 4.2.2.5.1 b4 X n.a. —
Mechanical and geometrical character- | 4.2.3.5.2.1 X X X 6.2.3.7
istics of wheelsets
Mechanical and geometrical character- | 4.2.3.5.2.2 h:3 X X —
istics of wheels
Wheels (IC) 5.3.2 X X X 6.1.3.1
Variable gauge wheelsets 4.2.3.5.2.3 open open open Open
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i 2 3 4 2
Characteristics to be asxe:;la:ft, lfg_lspeciﬁed in clause 4.2 of Designand development phase Fliglliiml ﬂ}:f:iﬁ:]‘;ﬂ
Design veview | Type Test Routine Test provedure
Element of the Rolling Stock sub-system Clause Clanse

Minimum curve radius 4.2.3.6 X n.a. n.a. —
Life guards 4.2.9.7 X n.a. n.a. —
Braking 4.4
Funetional requirements 4.2.4,2.1 X X n.a —
Safety requirements 4.2.4.2.2 X n.a 1.4 6.2,3.5
Type of brake system 4.2.4.9 X X n.a o
Brake command 4a2.4.4
Hmergency braking 4.2.4.4.1 X X X —
Service braking 4.2.4.4.2 X X X —
Direct braking command 4.2.4.4.3 ) bt X X —
Dynamic braking command 4.2.4.4.4 X X n.a —
Parking braking command 4.2.4.4.5 X X X e
Eraking performance 4.2.4.5
General requirements 4.2.4.5.1 X na n.a —
Emergency hraking 4.2.4.5.2 X X X 6.2.2.8
Service braking 4.2.4.5.3 X X X 6.2.3.0
C{alcuiations related to thermal capa- | 4.2.4.5.4 X n.a n.a —
city
Parking brake 4.2.4.5.5 X n.a n.a —
Limit of wheel rail adhesion profile | 4.2.4.6.1 X n.z na —
Wheel slide protection system 4.2.4.6.2 X X n.a 6.2.3.10
Wheel slide protection system (IC) | 5.3.3 X e X 6.1.3.2
Interface with traction — Braking | 4.2.4.7 X X X —
systems linked to traction (eleciric,
hydro-dynamic)
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i 2 3 4 3
. . i Production .
Characteristics to be assessed, as specified in clause 4.2 of Designand development phase phase ,_?‘r,ﬂjt.{?um
this T4 d»thhl{lent
Design review | Type Test Routine Test procedure
Element of the Rolling Stock sub-svstem Clanise Clanse
Eraking system independent of | 4.2.4.8
adhesion conditions
General 4.2.4.81 X n.a n.a —
Magnetic track brake 4.2.4.8.2 X X n.a —
Eddy current track brake 4.2.4.8.3 open Open Open Open
Brake state and fanlt indication 4.2.4.9 X X X —
Brake requiremenis for rescue | 4.2.4.10 X X na e
purposes
Passenger related Hems 4.2.5
Sanitary systems 4.2.5.1 X n.a n.a 6.2.3.11
Public address system: audible commu- | 4.2.5.2 X X X —
nication system
Passenger alarm 4.2.5.3 X X X —
Passenger alarm — safety requir. 4.2.5.3 X n.a n.a 6.2.3.5
Communication devices for passengers | 4.2.5.4 X X X —
Exterior doors: access to and egress | 4.2.5.5 X X X —
from Rolling Stock
Exlerior doors — safety requir, 4.2.5.5 X n.a n.a 6.2.49.5
Exterior door svstem construction | 4.2.5.6 X n.a na —
mter-unit doors 4.2.5.7 X X na —
Internal air quality 4.2.5.8 X n.a na 6.2.3.12
Body side windows 4.2.5.9 X —_
Envirenmental conditions and aero- | 4.2.6
dymamic effects
Environmental conditions 4-2.8.1
Temperature 4.2,6.1.1 X na. X (1) n.a. —
Snow, ice and hail 4.2.6,1.2 X n.a. X (1) n.a. —




T8 LOGCEPAS
f
il 2 [ a El 3
e e Al o Produetion ot T
Characteristics to be assessed, as specified in clause 4.2 of Designand development phase phase .i ‘EJTS'UMH
this TSI dS.\QthlFf‘l‘l
Designreview | Type Test Routine Test proceaire
Element of the Rolling Stock sub-system Clause Clause
Aerodynamic effects 4.2.6.2
Slipstream effects on passengerson | 4.2.6.2.1 X X 1.a. 6.2.3.13
platform and on workers trackside
Head pressure pulse 4.2.6.2.2 X X .. 6.2.3.14
Maximum pressure variafions in | 4.2.6.2.3 X b4 .. 6.2.3.15
tunnels
Cross wind 4.2.6.2.4 )4 n.a n.a 6.2.3.16
External lights & visible and | 4.2.7
audible warning devices
External front and vear lights 4.2.7.1
Head lighis 4.2.7.1.1 X X n.a —
Ic 5.3.6 6.1.2.5
Marker lights 4.2.7.1.2 X X 1.4 —
1C 5-3.7 6.1 3.4
Tail lights 4.2.7.1.3 X X n.a —
ic 53-8 6.1.35
Lamp controls 4.2.7.1.4 X X n.a —
Horn 42,72
General — warning sound 4.2.7.2.1 X X n.a —
Ic 339 0.1.3.0
Warning horn sound pressure levels| 4.2.7.2.2 X X n.a 6.2.3.17
5.3.9 6.1.3.6
Prolecticn 4.2.7.2.% X 1n.a n.a —
Control 4.2.7.2.4 X X na —
Traction and electrical equipment | 4.2.8
Tracton performance 4.2.8.1
General 4.2.8.1.1
Requirements on performance 4.2.8.1.2 X n.a na —
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1 2 3 4 5
. Production .
. T o s Design and development phase Particila
Characteristies to be assessed, as specified in clavse 4.2 of Designanddevelopment pha phase wics::m(:rit
agsess

this TS!

procedure

Design review | Type Test Routine Test
Element of the Rolling Stock sub-system) Clanse Clause

Power supply 4.2.8.2

General 4.2.8.2.1 X n.a n.a -

Operation within range of voltages 4.2.8.2.2 X X n.a —

and frequencies

Regenerative brake with energy tothe| 4.2.8.2.3 X X n.a —

overhead contact line

Maximum power and current from the | 2.2.8.2.4 X X n.a 6.2.3.18

overhead contact line

Maximum current at standstili for BC| 4.2.8.2.5 X X n.a —

systems

Power factor 4.2.8.2.6 X X n.a 6.2.3.15

System energy disturbances 4.2.8.07 X X n.a -

Energy consumption measuring funec-| 4.2.8.2.8 X X na —_

tion ;

Requirements linked 1o pantograph | 4.2.8.2.9 X X B4 6.2.3.20 &
21

Pantograph (IC) 5.9.10 X X X 6.1.3.7

Contact strips (IO 5.9.11 X X X %5.1.3.8

Flectrical protection of the train 4.2.8.2.10 X X n.a -

1€ Main circust breaker 5.3.12

Diesel and other thermal traction 4.2.8.3 - e - Other Direct-

system ve

Protection against electrical hazards | 4.2.8.4 X X n.a -

Cab and operation £.2.9

Diriver's Cab 4.2.9.1 X n.a na -

General 4.2.0.1.1 X n.a na —

Arcess and egress 4.2.9.1.2 X n.a na o

Access and egress in operating eondi- | 4.2.0.1.2.1 X n.a n.a —

tlons

Driver's cab emergency exit 4.2.6.1.2.2 X n.a n.a —

External visibility 4.2.2.1.3 X n.a n.a —
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t 2 3 4 5
- e -+ Designand development phase Broduction Particular
Characteristics to be assessed, as specified in clause 4.2 of e o i ‘ phase P
this TSI HS?GSSH;E‘.JTL
Design review | Tyvpe Tesl Routine Test procedqure
Element of the Rolling Stock sub-system Clause Clause
Front visibility 4.2.6.1.3.1 X 1.4 A —
Rear and side view 4.2.9.1.3.2 X ia 1.t e
Interior layout 4.2.9.1.4 X 1. n.a .
Driver's seat 4.2.9.1.5 X ina na —
c 5.3.13 X X X
Driver's desk- Ergonomics 4.2.0.1.6 X n.a n.a —
Climate control and air quality 4.2.9.1.7 X X n.a 6.2,3.12
Internal lighting 4.2.9.1.8 X X n.a —
Windsereen-Mechanical characteristics | 4.2.0.2.1 X X n.a 6.2.3.22
Windscreen-Optical characteristics 4.2.0.2.2 X X n.a 6.2.9.22
Windscreen-Equipment 4.2.9.2.3 X X n.a —
Briver machine inferface 4.2.9.2
Driver's activity control function 4.2.9.72.1 X X X e
Speed indication 4.2.0.2.2 — — s ——
Driver display unit and screens 4.2.0.3.3 X X .2 —
Controls and indicators 4.2.6.2.4 X X n.a —
Labelling 4.2.9.3.5 X na n.a —
Radio remote control function by staff] 4.2.9.3.6 X X ma —
for shubting operation
Omboard tools and portable equip- | 4.2.9.4 X n.a n.a —
ment
Storage facility for staff personal 4.2.0.5 X n.a n.a -
effects
Recording device 4.2.9.6 X X X —
Fire safety and evacuation 4.2.10
General and categorisation 4.2.10.1 X na n.a -
Mesires to prevent five 4.2.10.2 X X n.a —
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1 2 3 4 3
. Production .
- P Designand development phase Particular
Characteristies to be assessed, as specified in clause 4.2 of G P phas phase ,W“m;m
ASFESEME

this TST

Destgn review

Type Test

Routine Test

procedure

Element of the Rolling Stock snb-svatem Clanse Clause
Mesures to detect/conirol fire 4.2.10.3 X X n.a —
Reguirements related to emergencies | 4.2.10.4 X X n.a —
Requirements related to evacuation | 4.2.10.5 X X na —
Servicing 4.2.11
Cleaning of driver's cab windscreen | 4.2.11.2 X X n.a —
Connection to toilet discharge system | 4.2.11.3 X n.a n.a —
1€ 5.3.14
Water refilling equipment 4.2.11.4 X n.a n.a —
Interface for water refilling 4.2.11.5 X na n.a —
Ic 5.3.15
Special requirements for stabling of | 4.2.12.6 X X na —
trains )

Refuelling equipment 4.2.11.7 X n.a n.a e
Train interior cleaning - power 4.2.11.8 X n.a na —
supply

Doacumentation for operation and | 4.2.12

maintenance

General 4,2,12.1 X n.a na -
General documeniation 4.2.12.2 X n.a na —
Documentation related to maintenance | 4.2.12.3 X na n.i —
The maintenance design justification | 4.2.12.3.1 X n.a n.a e
file

The Maintenance description file 4.2.12.3.2 X na n.a —
Operating documentation 4.2.12.4 X n.a & -
Lifting dizgram and instructions 4.2.12.4 X n.a n.a —
Rescue related descriptions 4.2.12.5 X na n.a —

{5) Type test if and as defined by the Applicant.
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Appendix I

Aspects for which the technical specitication is not available {open points)

Open points that relate 1o technical compatibility between the vehicle and the network:

Elemesnt of the Rolling Stock sub-

Clause of this

Technical aspect not covered by this

Comments

system st T8k
Compatibility with train detec- | 4.2.3.3.1 See specification referenced in | Open points also identified inthe
tion systems Annex J-2, index 1. TSI CCS.
Running dynamic behaviour for | 4.2.3.4.2 Running dyvnamic  behaviour. | Normative documents referred to
1520 mm track gange system | 4 2.2.4.3 Equivalent conicity. in the TS1 are based on experience
gained on the 1 435 mm sysiem.
Braking system independent of | 4.2.4.8.3 Eddv current track brake Eguipment not mandatory,
adhesion conditions Compatibility with concerned
networlk to be checked.
Aserodynamic  effects  for| 4.2.6.2 Limit values and conformity Normative documents referred to
1520 mm, 1524 mm and assessment in the TSI are based on experience
1668 min track gauge systems gained on the 1 435 mu systen.
Aerodynarnic effect on ballasted | 4.2.6.2.5 Limit valoe and conformily | Ongoingwork within CEN.

track for RST of design speed =
190 km/h

assessment in order tolimit risks
induced by the projection of
ballast

Openpointalsoin TSIINT,

Open points that do not relate to technical compatibility bet}}feel} the vehicle and the network:

Element of the Rolling Stock sub-
syster

Clause of this
TSI

‘Technical aspect not covered by this
TSI

Comments

Passive Safety

4.2.2.5

Applicationofscenarios1and 2
to locomotives with centre
couplers and traction effort
higher than 300 kN,

If no technical solution available,
possible restrictions at the level of
operation.

Variable gauge wheelsets

4.2.2.5.2.5

Conformity assessment

Design option.

(On-board energy measurement
system

4.2.8.2.8
and
Appendix D

On-hoard to ground communica-
tion: specification related to inter-
face protocols and transferred
data format.

Description of on-hoard te ground
communication shall be provided
inthetechnical documentation.
The standard series EN 61375-2-0
should be used.

Fire Containment and Control
Systemns

4.2.10.3.4

Conformity assessment of FCCS
other than full partitions.

Assessment procedure of efficiency
for controlling fire and smoke
develaped by CEN according toa
request for standard issued by
ERA.
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Appendix J

Technical specifications referved to in this TSI

J.1 Btandards or normative doonments

T8I Nermative document
Index o e eyt oIy points

o Characteristics to be assessed Point Docoment No Mandatory points

i Inner coupling for articulated units| 4.2.2.2.2 EN 12663-1:2010 6.5.3, 6.7.5

2 Endcoupling—manual UlCype — | 4.2.2.2.3 EN 158a7:2012 relevant ¢l. (3)
pipes interface

3 End coupling— manual UICype — | 4.2.2.2.3 EN 14601:2005 relevant cl. ()
end cocks +A1:2010

4 End coupling — manual UIT type— | 4.2.2.2.3 UIC 648:5ept 2001 relevant ¢k (1)
lateral location of brake pipe and
cocks

5 Rescue coupling — interface with | 4.2.2.2.4 UIC 648:Sept 2001 relevant cl. (1)
recovery unit

& Siaff access for coupling and uncow- | 4.2.2.2.5 EN 16116-1:2013 6.2
pling — space for shunting statf

7 Strength of vehicle structure — 4.2.5.4 EN 12663-1:2010 relevant cl. ('}
general Appendix CC 5.2
categorisation of rolling stock 9.2
method of verification 61—6.5

8 Passive safety — general 4.2.2.5 EN 15227:2008 Except Annex A
categorisation +A112011 4—table1
scenarios s~table 2, 6
obstacle deflector 5-table 3, 6.5

9 Lifting and jacking — geometry of | 4.2.2.6 EN 16404:2014 5.3, 5.4
permanent and removable poinis

10 Lifting and jacking — marking 24.2.2.6 EN 15877-2:2013 4.5.17

11 Lifting and jacking — strength 4.2.2.6 EN 12663-1:2010 6.3.2,6.3.3, 9.2
method of verification

1z Fixing of devices to carbody structure | 4.2.2.7 EN 12663-1:2010 6.5.2

i3 Load conditions and weighed mass| 4.2.2.10 EN 15663:2000 2.1
— load conditions JAC:2010 relevant ¢k, (1)
hypothesis of load conditions

14 Gauging -  method, reference | 4.2.5.1 EN 15273-2:20173 relevant el. {3}
Ccontonrs A3z

verification of pantograph gauge
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Tl MNormative docament
D%fllgx Characteristics to be assessed Point Document Neo Mandatory poinis

15 Axle bearing condition monitoring | 4.2.3.3.2.2 EN 15437-1:2009 5.1, 5.2
— zone visible to track side equip-
ment

16 Running dynamic behaviour 4.2.3.4.2 EN 142672005 relevant ¢l. (1)

Appendix C

17 Runmning dyhamic behaviour — limit | 4.2.3.4.2.1 EN 1436%:2005 5.3.2.2
values for running safety

18 Running dynamic behaviour — for | 4.2.3.4.2.1 EN 15686:2010 refevant . (')
rolling stock with a cant deficiency
> 165 mm

19 Running dynamic behaviour — track | 4.2.3.4.2.2 EN 141263:2005 5.3.2.3
loading limit values

20 Structuraldesignofthebogieframe | 4.2.3.5.1 EN 13746:2011 6.2,

Annex C

21 Structural design of thebogie frame| 4.2.3.5.1 EN 12663-1:2010 relevant el (1)
— body to bogie connection

22 Braking — type of brake system, UIC | 4.2.4.3 EN 14198:2004 5.4
brake system

272 Braking performance — calculation| 4.2.4.5.1 EN 14531-1:2005 or relevant ¢l, {1}
— general EN 14531-6:2009

24 Braking performance — friction coef- 4.2.4.5.2 EN 14531-1:2005 5.3.1.4
flcient

25 Emergency braking performance — | 4.2.4.5.2 EN 14531-1:2005 5.2.3
response time/delay time 512
brake weight percentage

26 Emergency braking performance — | 4.2.4.5.2 EX 14531-1:2005 Or relevant ¢l (¢)
calenlation EN 14531-6:2000

27 Emergency braking performance — | 4.2.4.5.2 EN 14531-1:2005 5.3.1.4
friction coefficient

28 Service braking performance — | 4.2.4.5.3 BN 14531-1:2005 or relevant ¢l (1)
calculation EN 14531-6:2009

29 Parking brake performance — caleu- | 4.2.4.5.5 EN 14531-1:2005 or relevant el. (1}
lation EN 14531-6:2009

20 | Wheel slide protection system — | 4.2.4.6.2 EN 15595:2009 4
design 5,6
verification method 4.2.4.5

wheel rotation monitaring system
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T51 Normative document
Index Char . . ) . .
No Characteristics fo be assessed Poiut Document No Mandatory points
31 Magnetic track brake 4.2.4.8.2 UIC 541-06:Jan 1902 | Appendix 3
g2 Door obstacledetection — sensitivity | 4.2.5.5.3 FprEN 14752:2014 5.2.1.4.1
maximum force 5.2.1.4.2.2
23 Door emergency opening — manual | 4.2.5.5. FprEN 14752:2014 5.5.1.5
foree to open the door
34 Envirenmental conditions ~ 42611 EN 50125-1:2014 4.3
temperature
a5 Environmenial conditions — snow, | 4.2.6.1.2 EN 50125-1:12014 4.7
ice and hail conditions
26 Environmental conditions — obstacle | 4.2.6.1.2 EN i5227:2008 relevant ¢l ()
deflector +A1:2011
a7 Aerodynamic effects — crosswind | 4.2.6.2.4. EN 14067-6:2010 5
method of verification
a8 Head lights — colour 4.2.7.1.1 EN 15153-1:2013 5.3.3
dimmed headlamp luminous intensity 5.3.4 Table 2 first
full-beam headlamp lumineus inten- line
sity alignment 5.3.4 Table 2 first
line
5.3.5
39 Marker lights - colour 4.27.1.2 EN 15153-1:2013 5.4.3.1 Table 4
spectral radiation distribution 5.4.3.2
leminous intensity 5.4.4
Table 6
40 Tail lights — colour 4,2.7.1.3 EN 15153-1:2013 5.5.3
luminous intensity Table 7
554
Table 8
41 Warning horn sound pressure levels | 4.2.7.2.2 EN 15153-2:2013 5.2.2
42 Regenerative brake with energy to the | 4.2.8.2.3 EN 503882012 12.1.1
overhead contac tline
43 Maximum power and correntfrom | 4.2.8.2.4 EN 50388:2012 7.2
the overhead contact line — auto-
matic regulation of current
A4 Power factor — verification method| 4.2.8.2.6 EN 50388:2012 6
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Tai Marmative documernt
Index hasacteristics wsed . e L
No Characteristics Lo be assessed Poing Diocament No Mandatory poinis
45 System energy disturbances forAC | 4.28.2.7 EN 50388:2012 141
systems - harmenies and dynamic 103
effecis o ] Table 5
compatibility stud; Annex D
10.4
46 | Working range in height of panto- | 4.2.8.2.9.1.2 EN 50206-1:2010 4.2,6.2.3
graph (1Clevel} — characteristics
47 Pantograph head geometry 4.2.8.2.02 EN 503672012 5.2.2.2
48 Pantograph head geometry — type | 4.2.8.2.0.2.1 EN 50567:2012 Annex A.z Figure
1600 mm Ab
49 Pantograph head geometry — tvpe | 4.2.8.2.0.2.2 EN 50367:2012 Annex A.2 Figure
1650 mm Ay
5G Pantograph current capacity (IC level) | 4.2.8.2.9.3 EXN 50206-1:2010 £.12.2
51 Pantograph lowering (RST level) — | 4.2.8.2.9.10 BN 50206-1:2010 4.7
time o lower the pantograph 4.8
ADD
52 Pantograph lowering (RST level) — | 4.2.8.2.6.10 EN 50115:2004 Table 2
dynamic insulating distance
53 Electrical protection of the train — | 4.2.8.2.10 EN 50388:z2012 11
coordination of protection
54 Protection against electrical hazard | 4.2.8.4 BN 50153:2002 relevant cl, ()
55 Windscreen — mechanical character- | 4.2.9.2.1 EN 15152:2007 4.2.7, 4.2.9
istics
56 Windscreen — primary/secondary 4.2.9.2.2 EN 15152:2007 4.2.2
images 4.2.3
optical distorsion 4.9.4
haze 4.2.5
luminous transmittance 4.2.6
chromaticity
57 Recording device —  functional | 4.2.6.6 EN/IEC 62625-1:2013 | 4.2.1,4.2.2, 4.2.3,
reguirements 4.2.4
recording performance 4.3.1.2.2
integrity 4.3.1. 4
data integrity safeguard 4.3.1.5
level of protection 4.2.1.7
58 Measures to prevent fire — material | 4.2.10.2.1 EN 45545-2:2013 relevant cl. (1)

requireiments
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T51 Neormative document
Index 1 s N e
Mo Characteristics to be assessed Point Document No Mandatory points
56 Specific measures for flammable | 4.2.10.2.2 BN 45545-2:2013 Table s
liguids
60 Fire spreading protection measures | 4.2.10.3.4 EN 1363-112012 relevant cl. (7}
for passenger rolling stock — parti-
tion fest
61 Fire spreading protection measures | 4.2.16.3.5 EN 1363-1:2012 relevant cl. ()
for passenger rolling stock — parti-
tion test
62 Emergency lighting —Hghtinglevel | 4.2.10.4 EN 13272:2012 5.3
62 Running capability 4.2,10.4.4 EN 50553:2012 relevant cl. (1)
64 Interface for water filling 4.2.11.5 EN 16362:2013 4.1.2
figure 1
65 Special requirements for stabling of | 4.2.11.6 EN/IEC 60309-2:1999 | relevantcl. ()
trains — local extranla auxiliary
pawer supply
66 Automatic centre buffer coupler — | 5.3.1 EN 16019:2014 relevant cl. (1}
type 10
67 Manual end coupling — GlC tyvpe | 5.3.2 EN 15551:200¢ relevant cl. (1)
68 Manual end coupling — UIC type | 5.3.2 EN 15566:2000 relevant cl. ('}
69 Rescue coupler 5.3.3 EN 15620:2006 relevant cl. ()
+A1:2010
i Main circuit breaker — coordination | 5.3.12 EN 5o388:2012 11
of protection
71 Wheels — venrification method 6.1.2.1 EN 13476-1:2003 7.2.1, 7.2.2
decision criteria +A212011 7.9.3
further verification method 7.3
thermomechanical behaviour !
72 Wheel slide protection — methed of | 6.1.3.2 EN 15595:2000 5
verification only 6.2.30f6.2
test programme
73 Head lamps — cclour 6.1.3.3 EN 15153-1:2013 6.3
luminous intensity 6.4
74 Marker lamps — colour £.1.3.4 EN 15153-1:20153 6.3
luminous intensity 6.4
75 Tail lamps — colour £.1.3.5 EN 15153-1:2013 6.3
luminous infensity 6.4
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TST Normative dacument
Index e et o o . . I
o Characteristics o be assessed Peint Document Mo Mandatory points
76 Horn — sounding 6.1.9.6 EN 15153-2:2013 &
sound pressure level 6
77 Pantograph — static contact force | 6.1.3.7 EN 503672012 7.3
78 Paptograph — limit value 6.1.3.7 EN 50119:2009 5.1.2
75 Pantograph — verification method | 6.1.3.7 EN 50206-1:2010 6.3.1
E1e Pantograph — dynamic bebaviour | 6.1.3.7 EN 50318:2002 relevant cl. (1}
81 Pantograph — interaction characteris- | 6.1.3.7 EXN 50317:2012 relevant ¢l ('}
tics
8z Contact sirips — verification method | 6.1.3.8 BN 50405:2006 5.2.2,5.2.3, 5.2.4,
5.2.6,5.2.7
83 Safety against derailment runningon | 6.2.3.2 EN 14363:2005 4.1
twisted track
24 Running dynamic behaviour — | 6.2.3.4 EN 14263:2005 5
meathod of verification : relevant el (1)
assessment of criteria relevant ¢l ()
conditions of assessment
a5 Equivalent conicity — rail section | 6.2.3.6 EN 13674-1:2011 relevant cl. (1}
definitions
a6 Equivalent conicity — wheel profile | 6.2.3.6 EN 13715:20006 relevantel. (1)
definitions
87 Wheelset — assembly 6.2.5.7 EN 13200:2000 3.2.1
+A1:2010 +A2:2012
88 Wheelset — axdes, method of verifi-| 6.2.9.7 EN 13103:2009 4,5,6
cation +A1:2010 +A2:2012 -
decision criteria
39 Wheelset — axles, method of verifi-] 6.2.3.7 EN 13104:2000 4,5, 6
cation +A1:2010 7
decision criteria
g0 Axle boxes/bearings 6.2.9.7 EN 1z082:2007 o
g1 Emergency braking performance | 6.2.3.8 BN 14531-1:2005 5.11.3
92 Service braking performance $.2.3.9 EN 14531-1:2005 5.11.3
93 Wheel slide protection, method of | 6.2.4.10 EN 15595:2000G 6.4

verification of performance
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T8l Normative document
Index - ‘ . - \ .
No Characteristics to he assessed Point Document No Mandatory poinis
Ga Slipstream effect — meteorclogical | 6.2.3.13 EN 14067-4:2005 8.5.2
condilions, sensors, sensoy accuracy, +ATI2000
selection of valid data and processing
of the data
G5 Head pressure puise — method of | 6.2.3.14 EN 14067-4:2005 5.5.2
verification +A1:2009 5.3
C? Du 54.3
Moving model
g6 Maximum pressure variations — | 6.2.3.15 EXN 14067-5:2006 relevant ¢l. (1}
distance xp hetween the entrance +ALIZO10
portal and the measuring position,
thedefinitions of ApFr, ApN, ApT.,the
minimum tunnel length
97 Horp — sound pressure level 6.2.3.17 EN 15153-2:2013 5
g8 Maximum power and currentfrom | 6.2.3.18 EN 50388:2012 15.3
the overhead contact line — methed
of verification
99 Power factor — method of verifica- | 6.2.3.19 EN50388:2012 15.2
tion
100 | Current collection dypamic behaviour | 6.2.3.20 EN 50317:2012 relevant ¢l (1)
— dynainic tests i
i0l | Windscreen — characieristics $,2,1.22 BN 15152:2007 6.2.110 6.2.7
102 Structural strength Annex C.1 EX 12663-2:2010 5.2.1-5.2.4
103 | On-board  energy  measurement | Annex I EN 50463-2:2012 relevantcl. (1)
svstem
104 | On-bhoard  energy  measuremenl | Annex D EN 50463-3:2012 relevant cl. (1)
svstem
105 | On-board  energy  measurement | Annex D EN 50403-5:2012 relevant ¢l (1)
syslem
(1) Clauses ofthe standard that are in direct relationship to the requirement expressed in the clause of the TSI indicated in

column 3.

J.2 Technical documents (available on ERA website)}

TSI ERA technical document
h?\%lﬁx Characteristics to be assessed Point ?j{;ﬁi‘:tﬁ(ﬁ;&iﬁ Points
1 Interface between control-command | 4.2.3.3.1 ERA/ERTMS/033281 | 3.1 &3.2
signalling trackside and othersubsy- rev 2.4
tems
) Relling stock dynamic behaviour | 4.2.3.4 ERA/TD/2012-17/INT | All

rev 3.0




