EESTI STANDARD - EVS-EN 14033-4:2019

RAUDTEEALASED RAKENDUSED. ROOBASTEE.
RAUDTEE EHITUS- JA HOOLDUSMASINAD. OSA 4:
TEHNILISED NOUDED SOITMISEKS, VEDAMISEKS JA
TOOTAMISEKS LINNADE METROO-, TRAMMI- VOI
MUUDES KERGRAUDTEEVORKUDES

Railway applications - Track - Railbound construction
and maintenance machines - Part 4: Technical
requirements for running, travelling and working on
urban rail

EESTI STANDARDIKESKUS EW/&

ESTONIAN CENTRE FOR STANDARDISATION




EVS-EN 14033-4:2019

EESTI STANDARDI EESSONA NATIONAL FOREWORD

See Eesti standard EVS-EN 14033-4:2019 |This Estonian standard EVS-EN 14033-4:2019
sisaldab Euroopa standardi EN 14033-4:2019 |consists of the English text of the European
ingliskeelset teksti. standard EN 14033-4:2019.

Standard on joustunud sellekohase teate|This standard has been endorsed with a
avaldamisega EVS Teatajas. notification published in the official bulletin of the
Estonian Centre for Standardisation.

Euroopa standardimisorganisatsioonid on teinud | Date of Availability of the European standard is
Euroopa standardi rahvuslikele liikmetele | 30.01.20109.
kattesaadavaks 30.01.2019.

Standard on kéattesaadav Eesti | The standard is available from the Estonian Centre
Standardikeskusest. for Standardisation.

Tagasisidet standardi sisu kohta on v8imalik edastada, kasutades EVS-i veebilehel asuvat tagasiside vormi
vOi saates e-kirja meiliaadressile standardiosakond@evs.ee.

ICS 45.120, 93.100

Standardite reprodutseerimise ja levitamise 8igus kuulub Eesti Standardikeskusele

Andmete paljundamine, taastekitamine, kopeerimine, salvestamine elektroonsesse siisteemi vdi edastamine tikskdik millises
vormis v8i millisel teel ilma Eesti Standardikeskuse kirjaliku loata on keelatud.

Kui Teil on kiisimusi standardite autorikaitse kohta, vdtke palun Gihendust Eesti Standardikeskusega:
Koduleht www.evs.ee; telefon 605 5050; e-post info@evs.ee

The right to reproduce and distribute standards belongs to the Estonian Centre for Standardisation

No part of this publication may be reproduced or utilized in any form or by any means, electronic or mechanical, including
photocopying, without a written permission from the Estonian Centre for Standardisation.

If you have any questions about copyright, please contact Estonian Centre for Standardisation:
Homepage www.evs.ee; phone +372 605 5050; e-mail info@evs.ee



www.evs.ee
/C:UsersmartinDesktopinfo@evs.ee
http://www.evs.ee/

EUROPEAN STANDARD EN 14033-4
NORME EUROPEENNE
EUROPAISCHE NORM January 2019

ICS 45.120; 93.100

English Version

Railway applications - Track - Railbound construction and
maintenance machines - Part 4: Technical requirements
for running, travelling and working on urban rail

Applications ferroviaires - Voie - Machines de Bahnanwendungen - Oberbau - Schienengebundene
construction et de maintenance empruntant Bau- und Instandhaltungsmaschinen - Teil 4:
exclusivement les voies ferrées - Partie 4 : Exigences Technische Anforderungen an Fahrbetrieb,
techniques pour la circulation, le déplacement et le Versetzfahrt und Arbeitseinsatz in
travail sur le réseau ferroviaire urbain Schienennahverkehrssystemen

This European Standard was approved by CEN on 30 December 2018.

CEN members are bound to comply with the CEN/CENELEC Internal Regulations which stipulate the conditions for giving this
European Standard the status of a national standard without any alteration. Up-to-date lists and bibliographical references
concerning such national standards may be obtained on application to the CEN-CENELEC Management Centre or to any CEN
member.

This European Standard exists in three official versions (English, French, German). A version in any other language made by
translation under the responsibility of a CEN member into its own language and notified to the CEN-CENELEC Management
Centre has the same status as the official versions.

CEN members are the national standards bodies of Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Estonia,
Finland, Former Yugoslav Republic of Macedonia, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania,
Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland,
Turkey and United Kingdom.

. — |

EUROPEAN COMMITTEE FOR STANDARDIZATION
COMITE EUROPEEN DE NORMALISATION
EUROPAISCHES KOMITEE FUR NORMUNG

CEN-CENELEC Management Centre: Rue de la Science 23, B-1040 Brussels

© 2019 CEN  All rights of exploitation in any form and by any means reserved Ref. No. EN 14033-4:2019 E
worldwide for CEN national Members.



EVS-EN 14033-4:2019

Contents Page
EUTOPEAN fOT@WOTI....iuiiisinssssssisisssssssssassssssssssssssssssssssssssssasas s ssssssssssssas sssssssssasasss s e s s sessasss s sasasasanassnsnsssnssssssssasanass 4
031 0 10 1 0 5
1 Y6 0 6
1.1 =3 1 1) i 6
1.2 Scope of urban rail SYStEMIS. ... ——————————————————— 6
2 I\ V0D @ 00 L o] ) o] o 7
3 Terms and defiNitions ... ——————————_————_———_————_—_—_—_—" 8
4 Machines designed for running on urban rail SyStems. ........cuvnn———————— 8
4.1 Compliance wWith EN 14033-1:2017 ..cccimmmmsmsmmmsmsmsssssssssssssssssssssssssssssssssssssssssssssssssssssssssassssssssssssas 8
4.2 Exceptions to compliance with EN 14033-1:2017 ....ccoonmsmimsmmmsmmmmmssssssssssssssssssssssssssssssssssssssssssssssssss 8
4.2.1 Rolling stock gauge - General rules, EN 14033-1:2017, 5.1 ...cccovvmnnmssmsmsmsssssmssmsmssssssssssssssssssssss 8
4.2.2 Frame, EN 14033-1:2017, 6.1......ccoumrmrmrmnmmsmsmsmsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsssssssssasasens 8
4.2.3 Bogie and running gear, general, EN 14033-1:2017, 7.1 .cinismnmsmsmsmsmsmsmsmssssssssssssssssssssssssssssses 9
4.2.4 Bogie and running gear, other components, EN 14033-1:2017, 7.2.2 ...insnssssssssssssssssssssnsns 9
4.2.5 Static axle loads, EN 14033-1:2017, 7.4 ...cccccurrsrsemsmmssmssssssssssssssssssssssssssssssssnsssssssssssssssssssssssssssassnssassasans 9
4.2.6 Wheel profile, EN 14033-1:2017, 7.5 .ccccccmmmmmmnmmmmsmssssssssssssssssssssssssssssssssssssasssassssssssssssssssssssssssasasasasssass 9
4.2.7 Shape and dimensions of the axles and wheelsets, EN 14033-1:2017, 7.6 .....cccocuurersrssnsnsssnsnsns 9
4.2.8 Axle arrangement and axle loads, EN 14033-1:2017, 7.7.1 .ussssssssssmsmssssssssssssssssssssnss 9
4.2.9 Design for longitudinal compressive forces, EN 14033-1:2017, 7.8....ccconsnmnmssssssssmsmsssssssssases 9
4.2.10 Lifeguards, EN 14033-1:2017, 7.9 ..o sssssssssssssssssssssssssssssssssssssssssssses 9
4.2.11 Running safety, EN 14033-1:2017, Clause 8.........ccocummmmmmmmmmsmmmmsssssssssssssssssssssssssssssssssssssssas 9
4.2.12 Brakes, EN 14033-1:2017, ClAUSE 9 .....cccvcrermrersrmsersmmsissssssssssmssssssssssssssssnssssssssnssssssssssssssnssassnsssssassasssess 10
4.2.13 Buffing and draw gear, EN 14033-1:2017, Clause 10......ccuunmmmsmnmmmsssmsmsssssssmssssssssssssssssssssssssssssns 10
4.2.14 Operation of track circuits, axle counters, treadles for level crossings, hot box

detectors and unreleased brake detectors, EN 14033-1:2017, Clause 11.......ccccuecmrrerrnssnssns 10
4.2.15 Warning horns, EN 14033-1:2017, 13.1...ccccuunnmimmmsmsmssssmisssnssssssssssssssssssssssssssssssssssssssssssssssssssases 10
4.2.16 Headlights and marker lights, EN 14033-1:2017, 13.2 t0 13.3...ccccnmmmnmsmsmnmsmsmsmssssssssssssssssssnns 10
4.2.17 Access to cab, EN 14033-1:2017, 14.2...mmmssssssssssssssisssassss s sssssssssssssssssssssssssssssssssssssssasss 11
4.2.18 Windscreens and forward facing windows, EN 14033-1:2017, 14.3.4 ...cccucsssssssssssssssnsssnneas 11
4.2.19 Area of visibility, EN 14033-1:2017, 14.6....cccconmsmmmmsssmsmssmsmsssssssssssmsssmsissssssssssssssssssssssssssssssssssssases 11
4.2.20 Fire protection - material requirements, EN 14033-1:2017, 15.3.1 ....cccummmmsmsmsssmsssssssssssnns 11
4.2.21 Electromagnetic compatibility, EN 14033-1:2017, 15.5 ciimmsmsincinnssnsmssssssssssssssssssssssssssens 12
4.2.22 Fuel tanks and pipework, EN 14033-1:2017, 16.3.1....ccuiiimssmnsinsisismsssssssssssssssssssssssess 12
4.2.23 Power equipment, EN 14033-1:2017, 16.4 .....cc.ccusmsmsmsmssssmsmssssssssssssssssssssmssssssssssssssssssssssssssassssssasses 12
4.2.24 Design for recovery purposes, EN 14033-1:2017, Clause 18 .......ccunmmnnmnmnmicnmsssssssmssesssssssssnns 12
4.2.25 Marking and numbering EN 14033-1:2017, Clause 19......cassssssasasasas 12
4.3 Additional requirements for machines running on urban rail Systems ...........cccounnmnrsnsnsnanans 12
2 0 700 TN 20011 U= [T 0 o 12
2 0 7 000 14140 10 41 o= 1 o ) o (O 12
0 T T U o Lot 000 000 ] 1) 11 . 12
4.3.4 Equipment powered by electrical traction supply SyStems..........coummmmsmmmsmssmsmsssssssssssssssssssssns 13
4.3.5  INOISE sereruruisismsmsmsmsssssssssssssssssssasassssssssnsssssssssssssssssasasssssssss s sessss s st st sesesmsasananESERERERERERERERERERERRRRRR RSN R R R R R R REREREREREE 13
5 Machines designed for travelling and working on urban rail systems ........cccunnnnssnsasasanes 13
5.1 Compliance wWith EN 14033-2:2017 ..cccoimmmsmsmssmmmsmsmsssssssssssssssssssssssssssssssssssssssssssssssssssssssssassssssssssses 13
5.2 Exceptions to compliance with EN 14033-2:2017......ccucummmmsmsmsmsmsmsmsssssmsssssssssssssssssssssssssssssssssssses 13



EVS-EN 14033-4:2019

5.2.1 Maximum wheel loads, EN 14033-2:2017, 5.1.4...ccccccuccsrserssssssmsnsssssssssssssssssssssssssssssssssssssasssssssssssssss 13
5.2.2 Safety against derailment, EN 14033-2:2017, 5.2.2 and 5.2.3 ..o 13
5.2.3 Working gauge, EN 14033-2:2017, 5.3.2 ...ccoummmsmsmsmsmmmsmsmsmsssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 13
5.2.4 Access to working places, EN 14033-2:2017, 5.5.2..cccuunmnmmmmmsmsmssisisssssssssssssssssssssssssssssssssssssssssssess 13
5.2.5 Electromagnetic compatibility, EN 14033-2:2017, 5.7 .cccccsssnssnmmssssmsssssmsmssssssssssssssssssssssssssssssens 13
5.2.6 Protection from live overhead lines, EN 14033-2:2017, 5.8.2...ccccccucmrmmmmssmssmssmssmssssesssssssssssssssns 14
5.2.7 Minimum safety distance between machine parts and conductor rail, EN 14033-

B A 3 - 2 14
5.2.8 Pantographs, EN 14033-2:2017, 5.8.6...ccccuumnnsssmmsssissssssssssssssssssssssssssssssssssssssssssssssssssasssassssssssss 14
5.2.9 Fire protection - material requirements, EN 14033-2:2017, 5.9.1 .....c.cconmnmnmmmmmsmsmsmsmsssssssasanns 14
5.2.10 Marker lights for warning in travelling mode, EN 14033-2:2017, 5.11.1 ..cccvvrssinsmsmsnscssssnses 14
5.2.11 Stopping distances, EN 14033-2:2017, 5.12.2 .....ccunssssssssssssssssssssssssssssssassssssssssssssssssssses 15
5.2.12 Holding on gradients, EN 14033-2:2017, 5.12.3....ciimmmmmmmmmnssssssssssssssssssssssssssssssssssssssssssssssssss 15
5.2.13 System for warning in travelling mode, EN 14033-2:2017, 5.13.2 ....cccunnmnmmmsmsmsmssssssssssssssnsens 15
5.2.14 Recovery conditions, EN 14033-2:2017, 5.14...ccccunmnmsmimsmmmmmsmsmsmsmssssmsssssssssssssssssssssssssssssssasasssssssssssss 15
5.2.15 Parameters which influence ground based systems, EN 14033-2:2017, 5.16......cccceuuususurunns 15
5.2.16 Remote control, EN 14033-2:2017, 5.19 ...cccccuoremrnmmnmmsmmssmssmssmssssssssssssssssssssssssssssssssnsssssssssssssssssssssassnsss 15
53 Equipment powered by electrical traction supply SyStems ........ccumsmmmsmsmsmsmsmsmssssssssssssssasasasas 15
6 General safety requirements for machines designed for use on urban rail systems........... 16
6.1 Compliance wWith EN 14033-3:2017....ccccmmmmmmmissmsmssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssasases 16
6.2 Exceptions to compliance with EN 14033-3:2017 ...cccnmmmmmmmmmmmmsssssssssssssssssssssssssssssssssasasasass 16
6.2.1 Additional requirements introduced by an Urban Rail Manager .........c.oouummsmssssssmsmsessssssssasans 16
6.2.2 Windows, EN 14033-3:2017, 5.4.8...ccccinumnmimmnmsismsnsnssssssssssssssssssssssssssssssssssssssssasssssssassnssssassnssssassnsassns 16
6.2.3 Exhaust gasses, EN 14033-3:2017, 5.20.1 ...ccccuoummmmmsmsmsmssssmsmssssssssssssmssssssssssssssssssssssssssssssssssssssssssasasess 16
6.2.4 Warning systems, EN 14033-3:2017, 5.29...ccmmmnmmmmmsssssssssssssssssssssssssssssssssssssssssssssssss 16
7 INStruction RANADOOK ... s s s s sss e s s s snsassas e sassassnesssan e sasnnsnsasanns 16
Annex A (normative) Special national coONditions ... ————————— 18

Annex B (informative) Structure of European Standards for track construction and
maintenance Machines..... s —————————————_———_—_ 20

Annex ZA (informative) Relationship between this European Standard and the Essential
Requirements of EU Directive 2006/42 /EC aimed to be covered.........ccummmmmmmmsninsnsasassssnans 23

133 10) 10 o401 1] 172 24



EVS-EN 14033-4:2019

European foreword

This document (EN 14033-4:2019) has been prepared by Technical Committee CEN/TC 256 “Railway
applications”, the secretariat of which is held by DIN.

This European Standard shall be given the status of a national standard, either by publication of an
identical text or by endorsement, at the latest by July 2019, and conflicting national standards shall be
withdrawn at the latest by July 2019.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CEN shall not be held responsible for identifying any or all such patent rights.

This document has been prepared under a mandate given to CEN by the European Commission and the
European Free Trade Association, and supports essential requirements of EU Directive(s).

For relationship with EU Directive(s), see informative Annex ZA, which is an integral part of this
document.

According to the CEN-CENELEC Internal Regulations, the national standards organisations of the
following countries are bound to implement this European Standard: Austria, Belgium, Bulgaria,
Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia,
France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta,
Netherlands, Norway, Poland, Portugal, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland,
Turkey and the United Kingdom.
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Introduction

This European Standard was prepared to meet the essential requirements of EU Directives to facilitate
an open market for goods and services.

This document is the fourth of a series of four parts of the European Standard: Railway applications —
Track — Railbound construction and maintenance machines, dealing with railway specific risks of the
machines when running, travelling and working on railway infrastructures:

— Part 1 covers the essential requirements for the machines in running mode; this is a harmonized
standard with the Railway Interoperability Directive 2008/57/EC and its associated Technical
Specifications for Interoperability (TSI).

— Part 2 covers the technical requirements for the machines in working and travelling modes, and is
applicable for all machines.

— Part 3 covers the safety requirements for the machines in working and travelling modes; this is a
harmonized standard with the European Machinery Directive 2006/42/EC.

— Part 4 covers the technical requirements for the machines intended to have working, travelling
and/or running mode on urban rail systems.

Part 1 defines requirements for running on the European railway network, assessment of conformity is
by a notified body as prescribed in the Railway Interoperability Directive.

Part 2 defines requirements for approval of the machine for use on the railway, depending on the
decision of the Infrastructure Manager or National rules the assessment of conformance could be by the
Infrastructure Manager concerned, by a third party assessor or declaration of conformity by the
manufacturer.

Part 3 defines requirements for the machine to be declared conformant by the manufacturer, except in
the case of machines classified under Annex 4 of the Machinery Directive, which require a conformity
check in conjunction with a notified body.

Part 4 defines requirements for approval of the machine for use on urban rail systems. Depending on
the decision of the Urban Rail Manager or National rules the assessment of conformance could be by the
Urban Rail Manager concerned, by a third party assessor or declaration of conformity by the
manufacturer.

Additional requirements or deviations to Parts 1, 2 and 3 for urban rail systems are detailed in Part 4.

The risks which exist in all mechanical, electrical, hydraulic, pneumatic and other components of
machines which are dealt with in other relevant European Standards are not within the scope of this
European Standard. Where appropriate, reference is made to other standards with which compliance is
also necessary.



EVS-EN 14033-4:2019

1 Scope

1.1 General

This document deals with the technical requirements to minimize the specific railway hazards of
railbound construction and maintenance machines - henceforward referred to as machines, intended
for use on urban rail systems. These hazards can arise during the commissioning, the operation and the

maintenance of machines when carried out in accordance with the specification given by the
manufacturer or his authorized representative.

The requirements in this standard amend those in EN 14033-1 to -3 as required for the use of the
machine on urban rail systems. Where a machine is designed and intended for use on mainline and

urban rail systems, compliance with the most onerous conditions of EN 14033-1 to -3 and EN 14033-4
will be required.

This document does not apply to the following:

— requirements for quality of the work or performance of the machine;

— machines moving and working whilst not on rails;

— specific requirements established by the machine owner and/or operating company for the use of
machines, which will be the subject of negotiation between the manufacturer and the Urban Rail
Manager.

This document does not establish additional requirements for the following:

— operation subject to special rules, e.g. potentially explosive atmospheres;

— hazards due to natural causes, e.g. earthquake, lightning, flooding;

— working methods;

— operation in severe working conditions requiring special measures, e.g. in tunnels or cuttings,
extreme environmental conditions such as: freezing temperatures, high temperatures, corrosive
environments, tropical environments, contaminating environments, strong magnetic fields;

— hazards that may occur when a machine is used to handle suspended loads which may swing freely.

Other track construction and maintenance machines used on railway tracks are dealt with in other
European Standards, see Annex B.

1.2 Scope of urban rail systems

Urban rail systems cover Urban Guided Transport systems (UGT) and might include other rail systems
excluded from the scope of the Interoperability Directive 2008/57/EC (Article 1.3 (a) and (b))1.

Urban Guided Transport systems (UGT), which cover metro, tram and light rail, are defined as public
transport systems permanently guided at least by one rail, intended for the operation of local, urban
and suburban passenger services with self-propelled vehicles and operated either segregated or not
from general road and pedestrian traffic.

Categories of urban rail systems include:
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— (I) Metros: UGT systems operated on their own right of way and segregated from general road and
pedestrian traffic. They are consequently designed for operations in tunnel, viaducts or on surface
level but with physical separation in such a way that inadvertent access is not possible. In different
parts of the world, Metro systems are also known as the underground, the subway or the tube. Rail
systems with specific construction issues operating on a segregated guideway (e.g. monorail, rack
railways) are also treated as Metros as long as they are designated as part of the urban public
transport network.

— (1) Trams: UGT systems not segregated from general road and pedestrian traffic, which share their
right of way with general road and/or pedestrian traffic and are therefore embedded in their
relevant national road traffic legislation (highway codes and specific adaptations).

— (III) Light Rail: Light Rail is defined as a UGT system operated in parts of the system not segregated
from general road and pedestrian traffic, and in parts of the system with segregated right-of-way.
The segregation may include some sections of line where inadvertent access is not possible.

— (IV) Local rail systems which by national decision complying with Article 1 (3) a) or b) of
Directive 2008/57 /EC may be excluded from the European Community Rail System.

NOTE Such systems connect city centres with their suburban hinterland or regional local centres. Such
systems are operated on rights of way which are basically segregated from general road and/or pedestrian traffic
and/or which can be declared by law as independent from the public environment even if they are not segregated
by location, form of construction or appropriate measures. For historical reasons they might be strongly
influenced by conventional railway parameters and their operations procedures.

2 Normative references
The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For

undated references, the latest edition of the referenced document (including any amendments) applies.

EN 12663-1, Railway applications — Structural requirements of railway vehicle bodies — Part 1:
Locomotives and passenger rolling stock (and alternative method for freight wagons)

EN 14033-1:2017, Railway applications — Track — Railbound construction and maintenance machines
— Part 1: Technical requirements for running

EN 14033-2:2017, Railway applications — Track — Railbound construction and maintenance machines
— Part 2: Technical requirements for travelling and working

EN 14033-3:2017, Railway applications — Track — Railbound construction and maintenance machines
— Part 3: General safety requirements

EN ISO 12100:2010, Safety of machinery — General principles for design — Risk assessment and risk
reduction (1SO 12100:2010)





