BS EN 14752:2019+A1:2021

BSI Standards Publication

Railway applications — Bodyside
entrance systems for rolling stock

bSi. Documents

Document Sharing Hub

Full document details: BS EN 14752:2019+A1:2021


http://www.avadocuments.com/doc/bs-en-14752-2019-a1-2021
http://www.avadocuments.com/doc/bs-en-14752-2019-a1-2021

BRITISH STANDARD

National foreword

This British Standard is the UK implementation of
EN 14752:2019+A1:2021. It supersedes BS EN 14752:2019, which
is withdrawn.

The start and finish of text introduced or altered by amendment is
indicated in the text by tags. Tags indicating changes to CEN text carry
the number of the CEN amendment. For example, text altered by CEN
amendment A1 is indicated by [A) (4.

The UK participation in its preparation was entrusted to Technical
Committee RAE/4/-/6, Railway Applications - Bodyside Entrances.

Alist of organizations represented on this committee can be obtained on
request to its committee manager.

Contractual and legal considerations

This publication has been prepared in good faith, however no
representation, warranty, assurance or undertaking (express or
implied) is or will be made, and no responsibility or liability is or will be
accepted by BSI in relation to the adequacy, accuracy, completeness or
reasonableness of this publication. All and any such responsibility and
liability is expressly disclaimed to the full extent permitted by the law.

This publication is provided as is, and is to be used at the
recipient’s own risk.

The recipient is advised to consider seeking professional guidance with
respect to its use of this publication.

This publication is not intended to constitute a contract. Users are
responsible for its correct application.

© The British Standards Institution 2022
Published by BSI Standards Limited 2022

ISBN 978 0 539 14224 2
ICS 45.060.01; 45.060.20; 45.140

Compliance with a British Standard cannot confer immunity from
legal obligations.

This British Standard was published under the authority of the
Standards Policy and Strategy Committee on 30 November 2019.

Amendments/corrigenda issued since publication

Date Text affected

31 January 2022 Implementation of CEN amendment A1:2021

Documents

Document Sharing Hub

Full document details: BS EN 14752:2019+A1:2021


https://doi.org/10.3403/30334220?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
http://www.avadocuments.com/doc/bs-en-14752-2019-a1-2021
http://www.avadocuments.com/doc/bs-en-14752-2019-a1-2021

EUROPEAN STANDARD EN 14752:2019+A1
NORME EUROPEENNE
EUROPAISCHE NORM December 2021

ICS 45.140 Supersedes EN 14752:2019

English Version

Railway applications - Bodyside entrance systems for
rolling stock

Applications ferroviaires - Systemes d'accés latéraux Bahnanwendungen - Seiteneinstiegssysteme fiir
pour matériel roulant Schienenfahrzeuge

This European Standard was approved by CEN on 12 May 2019 and includes Amendment 1 approved by CEN on 29 November
2021.

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, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway,
Poland, Portugal, Republic of North Macedonia, 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

© 2021 CEN  All rights of exploitation in any form and by any means reserved Ref. No. EN 14752:2019+A1:2021 E
worldwide for CEN national Members.

Documents

Document Sharing Hub

Full document details: BS EN 14752:2019+A1:2021


http://www.avadocuments.com/doc/bs-en-14752-2019-a1-2021
http://www.avadocuments.com/doc/bs-en-14752-2019-a1-2021

EN 14752:2019+A1:2021 (E)

Contents Page
EUTOPEAN fOT@WOTI(......iuiuiuinnsssnsisssssssssssasssssssssssssssssssssssssssasas s ssssssssssssas sssssssssasasss s s ss s se s s sssssasasasanansnsnsssnssssssnsasanass 6
000010 L1 0 7
1 Y 6 0 8
2 L0 0 00 B A Q=) ) (=) 1 L X, 8
3 Terms and defiNitions ... —————————————————— 9
4 Constructional reqUITEIMENLS ... e e 13
4.1 10 170 gt LT . 13
4.1.1 Door throughway deSigN ... —————————————— 13
s . - o 1 15
00 TS TR = Ul 1 (k] B T 17
4.1.4 Relative position of the Step €dZe ... —————— 17
0 ST 1 o= 0] 1D ) 18
s T D T 10 0 (0 18
4.1.7 Design of body side entrance doors used for accessing driver's cabs ......c.cuunnnnssssiinns 19
TR T 1V 1)l V0 19
4.2 Mechanical Strength....... i ————————————————————— 19
4.2.1 Door mechanical StrenGth....... i ——————————————— 19
4.2.2 Step(s) mechanical SIreNGh ... —————————————————— 21
4.3 | a2 Y 0 T T 0] ol o) 100 a0 6 kg (o, 22
3 01 T 0 Yo ) ol 11 U)o 22
4.3.2 EMEergency €8reSS (EVICE ...mmmssmsisssssssssmsasssssssssssssssssssssssssssssssassssssssssssssssssssssssssasasassssssssess 23
4.3.3  ACCESS QEVICE ..ururererrrsscsssssssssssssssssssssss s s ssassss s AR SRR EA AR AR SRR R R R AR AR R AR e En 24
4.4 Labels/Warning SIZIS ... s sasss s asasassns s 25
4.5 Interfaces with the vehicle...... s ———————————— 25
4.5.1 Electric and pneumatic pOWer SUPPLIES....ciississmssmssssssssssssss s sssssssssssssssssasasssssssssss 25
4.5.2 Mechanical interface with the vehicle........cunnnn s ————— 25
4.6 L0 1 T ol L0 LU 0 10 L) 41 25
0 A 23 0 T 0 01 = 1 () o 25
T2 0 (111 1 1o () 25
4.7 Electronic @qUIPIMENT ... ssssssssssssssssssssssssssssssssssssssssssasassssssssssssssssssssssssasasanes 26
0 R 5 1 0 A ) S 26
4.7.2 Software for electronic door cONtrol SYSTEMS.......cocosmnmsmsmsmsmsmsmssssissssssssssssssssss s 26
4.8 Reliability, availability, maintainability, safety (RAMS).....ccuummmmmimsssssssssssaes 26
4.9 Protection against electrical hazards ... —————————— 27
4.10 Environmental CONAitions ... s 27
s 0 T T U1 ) o 27
4.10.2 Water tighINeSS. iR 27
4.10.3 Pressure tIGRNESS ... s s 27
4.11 Manual and semi-automatic ramps, bridging plates........cniinnn————————— 28
5 Operational reQUITEIMENES... ..o R R e e e e RS 28
5.1 10270 g o711 10 0 ) 28
LS00 T O 0= 1 1) - ) 28
5.1.2 Release dOOrS aNd STEPS.....cuuuiiuisimsmsmsmsmsisssssssssssssssssssssssssss st ssssssssas s s s s ss s s s s s s se s s asans 28
5.1.3 Interlocking of released dOOTsS ... ——————————— 28
5.1.4 Single Point failure ... —————————————— 28
Documents
2 Document Sharing Hub

Full document details: BS EN 14752:2019+A1:2021


http://www.avadocuments.com/doc/bs-en-14752-2019-a1-2021
http://www.avadocuments.com/doc/bs-en-14752-2019-a1-2021

EN 14752:2019+A1:2021 (E)

5.1.5 Mechanical IoCKING. ... s 28
5.1.6 OUL-0f-SEIVICE HEVICES..ivimrrmrmisimsmsmsmssssssssssmssssssssssssss s s s e 29
5.1.7 Isolation for maintenance PUIrPOSEeS......umm s ———————————— 30
5.2 Closing and opening CONAItiONS.....cussimsnsssssss s 31
5.2.1 Safety during ClOSING ... s s 31
5.2.2 Entrance system cloSed Proving....... s 42
5.3 OPENING CONAITIONS ...urerirrrrcsisisimsisrssssss s e s 43
5.3.1 Safety during OPENING ... s e E R 43
5.3.2 Limitation Of OPeNING ... s 43
5.4 Moveable step obstacle deteCtion........imrmm——————_—_——————_—_—— 43
L s S ) 1 =) - 43
5.4.2 Steps outside the VehicCle...... s ————— 43
5.4.3 Steps inside the VEhicles ... ———— 43
5.5 | 00002 e 1 Loy 0 0 1) o L 0 . 44
5.5.1  EIMEIZEIICY @EBIESS ..iuiuserrsescssssssssssssssessssssssssssssssssssssssassssesssssssssss s s ssssssss st s s ssasass st s s s sas R e s 44
5.5.2 Emergency WindoOws IN ACCESS AOOT'S....cuuiimsmmsmsmsmmmsmsmssssssssssssssssssssssssssssssssssssssssssasssssssssssssssssasssssses 47
5.5.3  ACCESS QVICE ...comururuiusmsssmsesssissssissssssssssssss s sssss s s AR AR AR AR E RS SR A AR R AR AR RS 47
LIRS o0} ) o 1T 1 o 48
5.6 L0 1 T ol L0 LU0 Q= 10T 4 48
5.6.1 Passenger access door area IlIumination ... ———————————— 48
LTSI = 1 0 R34 1s | or U (0 ) o U, 48
6 08 e o) 3 LT 0 T . 48
6.1 0= 11 - 48
6.2 B 0074 8L 1T 48
6.3 Routine tests during manuUfacture.......c s —————————— 49
6.4 Routine test on the fully assembled vehicle/train consist ........cm——————" 49
7 Documentation related to installation and maintenance of the entrance system................ 49
Annex A (normative) Passenger interface deviCes ... 50
A1 o1 0 0 0 50
A2 Design Of AOOT DULLONS. ..o s s 50
A3 Labels on or near dOOT DULLONS ... sssssssssssssssasassssssssssssssssssssssasass 52
A4 Recommended emergency €gress UEVICE ... sssssssssssssssssases 53
A.5 Sample Of Jabels.......coi s ———————————_——————s——— 53
Annex B (normative) Water teSt ProCEAUIE. ... sssssssssaes 54
B.1 o1 0 0 54
B.2 TESt ATTANZEIMENIE c.cururucucsiasesisirsssssssss s s A e AR AR AR RS SRR R R R AR AR AR R 54
B.3 TESE PIrOCEAUIE ...cvrieseseseisisisssssssssssssssssssssssssssasssssssssss s s s s s sasasas s s e e e AR SRR SR RRR AR AR AR R R R R SRR SR SR AR RERRRRRRRRR R R RS 55
B.4 BT 0 U () 56
Annex C (normative) Specification and testing of the pressure tightness of door..........cccovnsnsnnnes 58
C1 o1 0 00 58
C.2 Calculation — FIOWCRATT s sssssssss s sssssssssss s s s ssassnsass 58
C.3 Example of pressure tightness requirement specification.......c.on———— 58
C4 Pressure tightness teStiNG ... s 59
O 0 T € 1 L) i 1 59

Documents

Document Sharinq;Hub

Full document details: BS EN 14752:2019+A1:2021


http://www.avadocuments.com/doc/bs-en-14752-2019-a1-2021
http://www.avadocuments.com/doc/bs-en-14752-2019-a1-2021

EN 14752:2019+A1:2021 (E)

O 3 T T 10T 1 2 L 59
O 00 W0 T 1S ¥ 1 2 U 59
C.4.1.3 Equivalent leakage surface (ELS) ... sssssssssssssssssssases 59
C.4.1.4 Approximate equivalent leakage SUrface.........ouu——— 59
C.4.2 Variable pressure measurement method ... ———————————— 59
C.4.2.1 Principle of MEASUIreMENL ......ccccuunmnmsmsmsmsmssisisissssssssssssssssssssssssssssssssssssssssssssssssssssssassssssssssssssssssssssssssasasasas 59
C.4.2.2 Modelling the pPheNOMEeNON ... ————————————— 60
OO 720 T 4 111 ) (3 60
O 30/ 2 ) (0T U] )11 o 60
C.4.2.2.3 Equivalent leakage SUTfACE ... s ssssases 61
C.4.3 Variant: Constant pressure method of measurement..........ccou———— 61
O 3 0 < 1 1 i 61
C.4.3.2 Principle: Equipment forms a chamber ... 62
C.4.3.3 Modelling the pPheNOMENON ... —————————————— 62
Annex D (normative) Requirements for measuring the closing forces of power-operated

(0 010 63
0 200 €< 1 V) Y 63
D.2  Terms and defiNitions ... ——————————— 63
D.3 L7 P T 1 e 1 0L 4 L, 64
D.3.1 Conditions Of MEASUIEIMENL .....couerersrsrsismsmsmsnsssssssssssssssssss s E R R s e e E RS 64
D.3.2 MeaSurement POINTS ..iummismsmsmssssmssssssssssssssssssssssssssssasssssssssssssassssssssssssssssesssssssssssssssssssassssssssssssssssnnsss 64
D.3.3 Measuring Method ... ————————— 64
Annex E (Normative) TeSt Plam.... s ssssssssssssssssssssssssssssssssssssssssasasass 66

Annex F (normative) Load requirements for doors due to aerodynamic loads on passenger

Annex G (informative) Clauses in this European Standard requiring clarification in the

technical SPeCifiCatioN... s ———————————— 69
Annex H (Normative) RIC-KEY ..iiimimmmisisssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssasasssssssssssssssassssssasass 71
Annex I (informative) Calculation of Kinetic energy ... 72
Annex J (informative) Non-contact obstacle detection.........———— 78
J1 ) 1 1= 1 78
].2 05T (Ll 0T ) ) o 78
J.3 Step sensors for eXternal SLEPS ... ——————_————————— 78
].4 Area MONItOriNg SYSTEIMNS ..o m s e E AR s AR AR e R e R AR RS 78
J.4.1 Arrangement of area monitoring SYStEIM ... asasasasass 78
J.4.2 Testing of area MONItOring SYSTEM ... ———— 81
20 T -y 0 ] o 81

Documents

4 Document Sharing Hub

Full document details: BS EN 14752:2019+A1:2021


http://www.avadocuments.com/doc/bs-en-14752-2019-a1-2021
http://www.avadocuments.com/doc/bs-en-14752-2019-a1-2021

EN 14752:2019+A1:2021 (E)

].4.2.2 Open door (closing is not yet triggered by door control) ... 82
s R 1 {30 82
R 320720 1 74 4 - 114 o 82
].4.2.3 Automatically closing door (door leaf iS MOVING).......coovsmsmmmnmnmsmsmsmsmsmsssssssssssssssssssssssssssssssasasasasaes 82
0 200 S 1 o o3 82
R 37205 27NN 1 )74 4 - 114 1o 82
133 10) 103021 0] 1 /2 83

Documents

Document SharingSHub

Full document details: BS EN 14752:2019+A1:2021


http://www.avadocuments.com/doc/bs-en-14752-2019-a1-2021
http://www.avadocuments.com/doc/bs-en-14752-2019-a1-2021

EN 14752:2019+A1:2021 (E)

European foreword

This document (EN 14752:2019+A1:2021) 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 June 2022, and conflicting national standards shall be
withdrawn at the latest by June 2022.

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 supersedes [A) EN 14752:2019 (1.

This document includes Amendment 1 approved by CEN on 29 November 2021.

The start and finish of text introduced or altered by amendment is indicated in the text by tags A
deleted text

Any feedback and questions on this document should be directed to the users’ national standards
body. A complete listing of these bodies can be found on the CEN website.

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

This document specifies the minimum requirements for construction and operation of railway
passenger access systems to ensure:

— safe access and egress from passenger trains through body side doors and steps;
— usability for persons with reduced mobility;
— aminimum risk of injury to persons as a result of door and step operation;

— that the doors and moveable steps, ramps, bridging plates remain closed when the vehicle is in
motion; and

— safe maintenance of the entrance systems.
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1 Scope

This document applies to passenger body side entrance systems of all newly designed railway vehicles
such as tram, metro, suburban, mainline and high-speed trains that carry passengers. The requirements
of this document also apply to existing vehicles undergoing refurbishment of the door equipment, as far
as it is reasonably practicable.

This document also specifies the requirements for testing of entrance systems.

This document makes reference to manual and power operated entrance systems. For manual doors,
clauses referring to power operation are not applicable.

This document does not apply to the following:

— entrance systems for equipment access, inspection or maintenance purposes and for crew only use;
— doors on freight wagons; and

— doors or hatches specifically provided for escape under emergency conditions.

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 12663-1:2010+A1:2014, Railway applications — Structural requirements of railway vehicle bodies —
Part 1: Locomotives and passenger rolling stock (and alternative method for freight wagons)

EN 13032-1:2004+A1:2012, Light and lighting — Measurement and presentation of photometric data of
lamps and luminaires — Part 1: Measurement and file format

EN 13272:2012, Railway applications — Electrical lighting for rolling stock in public transport systems

EN 14067 (all parts), Railway applications — Aerodynamics

EN 16116-1:2013, Railway applications — Design requirements for steps, handrails and associated access
for staff — Part 1: Passenger vehicles, luggage vans and locomotives

EN 45545-2:2013+A1:2015, Railway applications — Fire protection on railway vehicles— Part2:
Requirements for fire behaviour of materials and components

EN 50121-3-2:2016, Railway applications — Electromagnetic compatibility — Part 3-2: Rolling stock —
Apparatus

EN 50125-1:2014}, Railway applications — Environmental conditions for equipment — Part 1: Rolling
stock and on-board equipment

EN 50126 (all parts), Railway applications — The specification and demonstration of Reliability,
Availability, Maintainability and Safety (RAMS)

EN 50153:2014), Railway applications — Rolling stock — Protective provisions relating to electrical
hazards

EN 50155:2017, Railway applications — Rolling stock — Electronic equipment

Documents
8 Document Sharing Hub

Full document details: BS EN 14752:2019+A1:2021


https://doi.org/10.3403/30195290?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
https://doi.org/10.3403/30209515?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
https://doi.org/10.3403/30235268?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
https://doi.org/10.3403/01922440U?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
https://doi.org/10.3403/30235287?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
http://www.avadocuments.com/doc/bs-en-14752-2019-a1-2021
http://www.avadocuments.com/doc/bs-en-14752-2019-a1-2021

EN 14752:2019+A1:2021 (E)

EN 50215:2009, Railway applications — Rolling stock — Testing of rolling stock on completion of
construction and before entry into service

EN 50657:2017, Railways Applications — Rolling stock applications — Software on Board Rolling Stock

EN 60077-1:2002, Railway applications — Electric equipment for rolling stock — Part 1: General service
conditions and general rules (IEC 60077-1:1999, modified)

EN 61373:2010, Railway applications — Rolling stock equipment— Shock and vibration tests

(IEC 61373:2010)

EN ISO 4762:2004, Hexagon socket head cap screws (I1SO 4762:2004)

EN ISO 10140-2:2010, Acoustics — Laboratory measurement of sound insulation of building elements —
Part 2: Measurement of airborne sound insulation (1SO 10140-2:2010)

ENISO 12567-1:2010, Thermal performance of windows and doors — Determination of thermal
transmittance by the hot-box method — Part 1: Complete windows and doors (ISO 12567-1:2010)

DIN 5032-7:2017, Photometry — Part 7: Classification of illuminance meters and luminance meters
DIN 7340:2011, Tubular rivets cut from the tube
UIC 566:1990, Loadings of coach bodies and their components

UIC 660:2002, Measures to ensure the technical compatibility of high-speed trains

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

[SO and IEC maintain terminological databases for use in standardization at the following addresses:

¢ IEC Electropedia: available at http://www.electropedia.org/

¢ ISO Online browsing platform: available at http://www.iso.org/obp

3.1

access device

operating element used to unlock a locked door in order to allow for door opening from outside when
the door is not available for normal operation
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3.2

bridging plate

retractable device integrated into the vehicle as close as possible to the door threshold level that
enables access for wheelchair users, fully automatic and activated/controlled in conjunction with the
door opening/closing sequences or semi-automatic on demand from passenger or staff

Note 1 to entry: It retains its strength without support on the station platform when extended.
[SOURCE: EN 16586-1:2017, 3.2]

3.3
central closing
powered closing of the door by remote command without intervention by the passenger

3.4

contrast

perception of a difference visually between one surface or element of a building/rail vehicle and
another by reference to their light reflectance values (LRV)

[SOURCE: EN 16584-1:2017, 3.5]

3.5
door
body side panel available for passenger access and egress, including its components

3.6
door button
device to initiate door opening or closing command

3.7
door/step out-of-service
door or step which is locked and not available for use

3.8
door/step isolated
door and/or step to which the pneumatic and/or electric power supply is isolated

3.9
door operation
all door operating sequences

3.10

emergency egress device

operating element used to unlock a locked door in order to allow for manual opening of the door from
inside in case of an emergency

3.11

entrance system

system to facilitate passenger entrance to vehicles including door, step/ramp/bridging plates and the
related drive and control devices
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3.12
first step
step that is the first step for a passenger to use, to overcome a height change

Note 1 to entry:  For the external access/egress steps this will normally be the step that is closest to the platform
edge (it may be a fixed or a movable step), therefore this is the first step when boarding and the last step when
alighting.

Note 2 to entry:  In the context of steps for internal height changes (other than the external access/egress steps)
this means the first usable step when ascending and the edge of the walking floor when descending.

[SOURCE: EN 16586-1:2017, 3.6]

3.13
leading edge
edge of the door, leading during closing movement

3.14
local closing
powered closing by intervention of a person or by a local automatic device

3.15
locked door
closed door held closed by a mechanical device

3.16
manual door
door thatis closed or opened exclusively by hand power

3.17

manual ramp

device designed for the passage from one level to another, which is compatible with the vehicle and
which is supported on the station platform when extended

Note 1 to entry:  Deployment by train crew or platform staff is manual.
Note 2 to entry:  The purpose of the manual ramp is to facilitate wheelchair access.
Note 3 to entry:  See EN 16586-2 for further details.

3.18

moveable step

retractable device integrated into the vehicle forming a step with the threshold, fully automatic and
activated/controlled in conjunction with the door opening/closing sequences to reduce the gap in
width and height between vehicle and platform

Note 1 to entry:  The moveable step retains its strength without support on the station platform.
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3.19
palm operated
operable by the palm or any part of the hand, not requiring fingers to be unclenched

Note 1 to entry:  The design need is that passengers with painful conditions, which affect their joints such as
arthritis, may be unable to (and are likely to experience discomfort or pain if they do) exert any force with the tip
of a single finger. Many may not be able to unclench their fingers to do this or perform any pulling action.

[SOURCE: EN 16585-1:2017, 3.7, modified — The original term was “palm operable”.]

3.20
power operated door system
door system which operates doors in opening and closing direction by machine power

3.21

released door

door in a state in which it may be opened by a member of the public or train crew by operating the door
buttons

3.22

RIC-KEY

key according to the agreement on mutual use of vehicles for persons and goods in international
transport (RIC = International coach regulations)

Note 1 to entry:  See Annex H.

3.23

routine test

test to which each entrance system equipment is subjected during or after manufacturing or assembly
to the vehicle

3.24

semi-automatic ramp

device designed for the passage from one level to another, which is integrated into the vehicle and
which is supported on the station platform when extended

Note 1 to entry:  Deployment is locally activated and supervised.
Note 2 to entry:  The purpose of the semi-automatic ramp is to facilitate wheelchair access.
Note 3 to entry:  See EN 16586-2 for further details.

3.25

slip resistant

surface finish that is sufficiently rough or otherwise specially formulated so that friction between the
surface and a person's footwear or mobility aid is maintained at an acceptable level in both wet and dry
conditions

Note 1 to entry:  Snow and ice are outside this definition and this standard, therefore other special measures
(e.g. operational) should be taken for steps and platforms, etc. that are exposed to these weather conditions.

[SOURCE: EN 16584-3:2017, 3.5]
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3.26
tactile
appertaining to touch

Note 1 to entry:  Tactile signs or controls may include raised pictograms, raised characters or Braille lettering.
Note 2 to entry:  See also EN 16584-1.
[SOURCE: ENISO 9241-910:2011, 2.5, modified — Both Notes 1 and 2 to entry were added.]

3.27

Technical Specification

document describing specific parameter and/or product requirements as an addition to the
requirements of this standard

3.28
train crew
persons authorized to carry out the duties for door operation

3.29

type test

test of one entrance system and its components to prove that the design meets the standard and the
relevant specifications

3.30
unlocked door
door with mechanical door locking released

4 Constructional requirements
4.1 Door design

4.1.1 Door throughway design

4.1.1.1 Minimum width

Doors shall have an unrestricted clear usable width (1) of 800 mm minimum to allow unimpeded access
and egress of passengers (Figure 1 shows two examples of doors). On trains where there is no step
between the threshold of a dedicated wheelchair access door and the adjacent vestibule, usable without
manual or semi-automatic ramps as defined in 4.11, that door shall have a minimum clear useable
width of 1 000 mm when open.
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Figure 1 — Minimum width

4.1.1.2 Minimum height

Doors shall have an unrestricted vertical clearway height of /; =1 900 mm minimum (see Figure 2 for
the measuring method).
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Dimensions in millimetres

>//<\

Key
i =1900 mm

Figure 2 — Minimum height

4.1.2 Steps
4.1.2.1 Entrance area — General

External steps shall have at least the same clear width as the door and be in line with the throughway of
the door.

Internal steps should have at least the same clear width as the door and be in line with the throughway
of the door.

Passenger access from the defined platform to the vestibule of the vehicle shall be achieved with a
maximum of four steps.

4.1.2.2 Step dimensions
4.1.2.2.1Internal steps for external access

Internal steps for external access shall have a maximum height of /1 = 200 mm and a minimum depth of
I+ = 240 mm between the vertical edges of the step. The rising height of each step shall be equal.

The height of each step may be increased to a maximum of /1 = 230 mm if it can be demonstrated that
this achieves a reduction of one in the total number of steps required.
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EXAMPLE If a vertical distance of 460 mm is to be traversed, it can be demonstrated that using steps of up to
1 = 230 mm reduces the number of steps required from 3 to 2.

See Figure 3 for details.

4.1.2.2.2 External steps

An external access step, fixed or moveable, shall have a maximum height of I = 230 mm between steps
and a minimum depth of s = 150 mm.

Dimensions in millimetres
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Key
1 fixed stepsinside the train i <2000r=<230 I+ =240
2  external fixed or moveable step I, <230 a <59°
3 door leaf Iz =150 B <55°

Figure 3 — Step dimensions

A minimal drop in level, with a maximum of I, = 60 mm (Figure 3), between the floor surface of the
vestibule/last step and that of the external step of the vehicle used to guide and seal the door is also
permissible and shall not be considered as a step so the minimum depth of I3 = 150 mm (Figure 3) does
not apply. See Figure 4 for the permissible position of the external extension of the door sill.

If the external step depth 5 is = 150 mm the surface of the exterior step may be used as a reference for
defining the stepping height when stepping up from a lower platform whereas the floor surface of the
vestibule may be used when stepping down from a higher platform.

If a step is fitted and it is an extension of a door sill outside the vehicle, and there is no drop in level
between the floor surface of the vestibule and that of the external step of the vehicle, this shall not be
considered to be a step for the purposes of this specification. See Figure 4 for details.
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=

1 floor surface vestibule L <60mm

Key
2 extension of door sill

Figure 4 — Extension of door sill

4.1.2.3 Step surface

Steps shall be provided with a slip resistant surface across the usable surface area.

The first and the last step inside the vehicle shall be indicated by a contrasting band with a depth of
45 mm to 55 mm extending the maximum useable width of the steps on the front and the top surfaces
of the step nosing.

The first and the last step outside the vehicle shall be indicated by a contrasting band with a depth of
45 mm to 55 mm extending the full width of the steps on the top surfaces of the step nosing.

4.1.2.4 Protection against water accumulation

The steps shall be arranged to allow water to drain away from the anti-slip surface. The design shall
prevent water accumulation.

4.1.2.5 Manual operation

If a retractable step fails to close and the deployed step exceeds the vehicle kinematic gauge, it shall be
possible to manually retract the step to a closed position, particularly from the platform it is intended
for.

The operation manuals shall include an instruction stating that the step drive shall be isolated prior to
manual operation, if this is necessary to avoid a possible injury due to the activation of the automatic
drive.

4.1.3 Track level access

If required in the technical specification, means shall be provided to ensure access and egress to and
from the track level for staff on dedicated doors. Details need to be clarified in the technical

specification as far as not defined in EN 16116-1l.

4.1.4 Relative position of the step edge

The relative position of the step edge in relation to the vehicle body shell and vehicle floor (dimensions
I and I3 of Figure 3) shall be defined in the technical specification considering the requirements
regarding the gap between step and platform.

NOTE See EN 16586-1:2017 for further details.
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4.1.5 Train surfing

Handholds on the outside surface of the entrance system shall be avoided or designed so they are
minimizing grip when the doors are closed (to avoid so called 'train surfing') unless needed for crew
access.

4.1.6 Door windows

Doors shall be fitted with transparent windows to allow passengers to identify the presence of a
platform.

All door windows shall be fitted with safety glass (either laminated or toughened glass) which is in
accordance with a relevant national or international standard. Other material achieving a comparable
level of safety may also be used.

Where the distance of the lower edge of the door window is less than hi- 800 mm (recommended
1 000 mm) above vehicle floor level adjacent to the door, a means of protection shall be provided to
prevent passengers falling through the window when broken. Where internal steps are fitted this
dimension shall be increased to h2- 1 000 mm (recommended 1 200 mm).

In case there is a step downwards inside adjacent to the door the minimum dimension of hz = 800 mm
(recommended 1 000 mm) shall be achieved (see Figure 5).

Protection may be achieved by the use of a suitable laminated glazing system retained by appropriate
fixing (mechanical retention, suitable bonding, etc.), or mechanical elements (e.g. a bar) or equivalent
measures. If bars are used, they shall be fitted so that they do not create hazards to passengers.

3/
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No
1
i
|
h3

1\\‘ ‘‘‘‘‘‘‘‘‘‘‘‘ 1\\. 1\\. |__L

Key
1 firststep inside the train h1 800 mm
2 floor level h2 1000 mm
3  door leaf hs 800 mm
Figure 5 — Height of bottom edge of window
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4.1.7 Design of body side entrance doors used for accessing driver's cabs

If a body side entrance door is used for accessing the driver's cab, the requirements shall be defined in
the technical specification.

4.1.8 Water drainage

Means shall be provided to divert water from the vehicle roof away from the door throughway.

4.2 Mechanical strength
4.2.1 Door mechanical strength
4.2.1.1 Passenger retention forces

The doors shall withstand the forces that occur when passengers are leaning or falling against the door
leaves without causing any non-elastic deformation or loss of operation. It is permissible for some
residual deflection after first loading to occur.

For this purpose a closed and locked door including the glazing shall withstand a pushing force applied
from inside the vehicle onto the door leaf.

The load shall be represented by the application of a load distributed over a area of 200 mm in height,
positioned I; = 1 300 mm above threshold. The value of this force shall be 1 000 N per linear metre over
the width of the exposed internal surface of the door (see also Figure 6).
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Dimensions in millimetres

3
Key
1 outside of doors i 100 mm
2 inside of doors I 1300 mm
3 exposed internal surface F  1000N/m

Figure 6 — Arrangement for load case “passenger retention”

The locking system on sliding doors shall withstand a force in the opening direction of 1 200 N.
4.2.1.2 Aerodynamic stresses
Doors shall be capable of withstanding the effects of pressure pulses as given in Annex F, applied over

the surface of the door without causing any non-elastic deformation or loss of operation. Some residual
deflection after first loading may occur.

4.2.1.3 Relation to vehicle gauge
Under normal operation the loads defined in 4.2.1.1 and 4.2.1.2 may cause elastic door deformations.

The technical specification shall define the acceptable limits so as not to infringe the kinematic gauge of
the vehicle.
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4.2.1.4 Vehicle overturning case

The door strength shall withstand without fracture or collapse the following load case based on vehicle
overturning, if such load case is required in the technical specification:

— astatic pressure of 6 kPa over its exposed internal surface.

The door and associated components may not necessarily remain operational after the application of
this load.

4.2.1.5 Ability to withstand vibration and shock

The entrance system shall be designed to withstand the load cases as defined for vibrations and shocks
as defined for equipment attachments in . When required in the technical specification
vibration and shock testing of mechanical components shall be carried out in accordance with
EN 61373. The acceptance criteria for such test shall be defined in the technical specification.

4.2.2 Step(s) mechanical strength

The following requirements shall apply:

— the steps shall be capable of withstanding a concentrated downward vertical load of 2 kN. This shall
be applied on a surface area of 100 mm x 200 mm at any position on the exposed step surface
without causing non-elastic deformation;

— the steps shall be capable of withstanding a downward vertical load of 4 kN/m on the exposed
length of the step equally distributed across the exposed surface without causing non-elastic

deformation (see Figure 7), whereas some residual deflection after first loading may occur;

— means shall be installed in order to maintain the stability of moveable steps in the deployed and
retracted position during normal operation.
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1 vehicle 4 door leaf

2 external fixed or moveable step 5 exposed length

3 exposed width F 4KkN/m

Figure 7 — Step mechanical strength

4.3 Local door control devices
4.3.1 Door buttons

4.3.1.1 General

Where door buttons for passenger 'open' and/or 'close' functions are required by the technical
specification or by Regulation (Interoperability), the requirements of 4.3 shall be met.

4.3.1.2 Inside

If the door buttons are fitted on the door leaf then:

— onsingle leaf doors they should be located near the leading edge of the door;

— on double leaf doors, the door buttons should be located on the right hand leaf (seen from inside)
adjacent to the leading edge of the door.
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If the door buttons are provided on the door pillar they should be fitted as close as possible to the door
leaf.

4.3.1.3 Outside

On single-leaf doors the door buttons for 'open’ and/or 'close’ should be located near the leading edge
of the door. On double-leaf doors, the door buttons should be located on the left hand leaf (seen from
outside) adjacent to the leading edge.

If it is not practicable to mount the door open button on the moving door leaf (e.g. pocket sliding door)
then door buttons should be provided on the door pillar as close as possible to the door leaf.

4.3.1.4 Passenger door button location

The centre of exterior door buttons, operable from the platform, shall be not less than 800 mm and not
more than 1200 mm measured vertically above platforms, for all platforms for which the train is
designed (defined in the technical specification). If the train is designed for a single platform height, the

centre of exterior door buttons shall be not less than 800 mm and not more than 1 100 mm measured
vertically above that platform height.

The centre of internal door button for the exterior door shall be not less than 800 mm and not more
than 1 100 mm measured vertically above the vehicle floor level.

Where door 'open’ and 'close’ buttons are provided, the upper door button shall be the 'open’ button.

The door buttons shall be positioned so that an opening door does not create a trapping hazard for the
operating hand.

If additional door buttons for wheelchair users are agreed in the technical specification, they shall be
mounted below any other buttons within the range defined in this clause.

4.3.1.5 Door button design

The design and the appropriate pictograms are given in A.1, A.2 and A.3.
4.3.1.6 Colour of door buttons

Requirements are given in A.2.

4.3.2 Emergency egress device
4.3.2.1 Quantity and location of emergency egress device

Each door shall be equipped with an emergency egress device.

The centre of the operating element of the emergency egress device shall be located inside the car in the
area adjacent to the door (shown in the hatched zone of Figure 8).

NOTE Requirements for passenger emergency exit are given in EN 45545-4.
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i 400 mm 1 vestibule floor level
Iz 900 mm 2 throughway

I3 1950 mm

Figure 8 — Emergency egress device location

4.3.2.2 Design of emergency egress device

An example of the recommended type and operation of the emergency egress device is shown in A.4.

4.3.2.3 Colour of emergency egress device

The colour of the emergency egress handle shall be red (recommended colour RAL 3020 in accordance
with DIN 6164-1 and DIN 6164-2). It is recommended that the complete device is coloured in red in
accordance with RAL 3020.

In case of local regulations different colours may be specified in the technical specification.

4.3.3 Access device

4.3.3.1 Quantity and location of access device

The operating element of the access device shall be located in the area adjacent to the door at a height
so that it can be operated from track and from all relevant platform levels.

The quantity and location of the access devices are specified in other regulations or in the technical
specification.

Trains which conform to the Interoperability Directive shall be equipped with an access device at every
door.

NOTE See also EN 45545-4
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4.3.3.2 Design of access device

The device shall be key or handle operated.

4.3.3.3 Colour of access device
It is recommended that the complete device is coloured in red in RAL 3020 in accordance with
DIN 6164-1 and DIN 6164-2.

4.4 Labels/warning signs

Labels shall be used to instruct passengers on the use of the door equipment.

Symbols should be applied in preference to written instructions (or symbols used together with written
information).

An example for suitable labels is given in Figure A.6 and UIC 413. The ISO 3864 series may be used for
guidance when designing labels.

A label, located adjacent to or on the relevant device, shall provide information on the operation of that
device.

4.5 Interfaces with the vehicle
4.5.1 Electric and pneumatic power supplies

The electrical and pneumatic equipment of the door shall be designed to meet the requirements of
EN 60077-1:2002, 8.2.1, 'Operating conditions".

4.5.2 Mechanical interface with the vehicle

The mechanical design of the door shall incorporate adjustments and clearances required for the
performance of that door, such as:

— adjustment of position;
— sealing; and
— motion, body deflection.

The door adjustment should be simple and limited; the setting devices shall be easily accessible for
maintenance staff.

The tolerances and deflections imposed under various loading conditions shall be defined in the
technical specification.

4.6 Other requirements
4.6.1 Fire protection

The fire protection (hazard level) of doors and associated equipment shall be defined in the technical
specification to allow the overall vehicle fire requirements to be achieved. EN 45545-2 shall be fulfilled.

4.6.2 Insulation

4.6.2.1 Sound insulation
The criteria for sound insulation shall be defined in the technical specification to allow the overall

vehicle requirements to be achieved. If sound measurements are required for the doors, they shall be
performed in accordance with EN ISO 10140-2.
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