BSEN 1175:2020

This is a preview of "BS EN 1175:2020". Click here to purchase the full version from the ANSI store.

Safety of industrial trucks - Electrical/
electronic requirements

bsi.


https://webstore.ansi.org/Standards/BSI/BSEN11752020?source=preview

BS EN 1175:2020 BRITISH STANDARD

This is a preview of "BS EN 1175:2020". Click here to purchase the full version from the ANSI store.

National foreword

This British Standard is the UK implementation of EN 1175:2020. It
supersedes BS EN 1175-1:1998+A1:2010, BS EN 1175-2:1998+A1:2010
and BS EN 1175-3:1998+A1:2010, which are withdrawn.

The UK participation in its preparation was entrusted to Technical
Committee MHE/7, Industrial trucks.

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

This publication does not purport to include all the necessary provisions
of a contract. Users are responsible for its correct application.

© The British Standards Institution 2020
Published by BSI Standards Limited 2020

ISBN 978 0 580 93555 8
ICS 53.060

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 31 July 2020.

Amendments/corrigenda issued since publication

Date Text affected



https://webstore.ansi.org/Standards/BSI/BSEN11752020?source=preview

BS EN 1175:2020

ITTIDANDITDAANLOMARNIDADIY DKI 117:

This is a preview of "BS EN 1175:2020". Click here to purchase the full version from the ANSI store.

EUROPAISCHE NORM July 2020

ICS 53.060 Supersedes EN 1175-1:1998+A1:2010, EN 1175-
2:1998+A1:2010, EN 1175-3:1998+A1:2010

English Version

Safety of industrial trucks - Electrical /electronic
requirements

Sécurité des chariots de manutention - Prescriptions Sicherheit von Flurférderzeugen -
électriques/électroniques Elektrische/elektronische Anforderungen

This European Standard was approved by CEN on 1 June 2020.

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

© 2020 CEN  All rights of exploitation in any form and by any means reserved Ref.No. EN 1175:2020 E
worldwide for CEN national Members.


https://webstore.ansi.org/Standards/BSI/BSEN11752020?source=preview

BS EN 1175:2020
EN 1175:2020 (E)

This is a preview of "BS EN 1175:2020". Click here to purchase the full version from the ANSI store.

Contents Page

EUrOPean fOr@WOId. ... ssssssssssssssss s s s s s as s s ssassmsasasanass 6
00U 0 T L U 00 ) ¢, 7
1 Y1) 0 8
2 \\(0) 9 00 B LA T A ) ) 4 L 8
3 Terms and definitions ... ————————————————— 10
4 REQUITEIMENLS ..ccvvuinnsmssssmsssssssssissssssssssssssssssssssssssssssasssssssssssssssssssssssssmsssssssssssssssssnssnsassnnssanss 14
4.1 0000 0001 11 U0 L0 o 14
4.2 Validation of safety fUNCHIONS ... ssssses 14
4.3 General reUITEIMENLS ... s s n s ssas 14
4.4 ENEIZY SOUICES .urriesmisemsmsmsssssssssssssssssssssssssssssssasssss s e et s smsasas s s s se s s smsasasasassess 16
4.5 Travel and brake control SyStems........ccuiiimmmsmmmssmmssssssssss s 18
4.6 Electrical load handling SYSteM ... sssssssssssssasssass 26
4.7 R ) o 1 29
4.8 SOftWAre deSiZN.. .o ———— 32
4.9 Other Protective MEASUTES ... sssssssssssssssassssssssssssssssssssasasass 32
4.10 Electrical verifiCations.....umnnnssssssssssssssssssssssssssssssssssssssssssssssssssssssssssses 34
5 Additional requirements for high voltage trucks.........uun. 36
5.1 ) <) | 36
5.2 3 1<) o 36
5.3 Protection against electric ShOCK ... 37
6 INfOrmation fOr USe.....iimssss s s 39
6.1 ) 5 <) | 39
6.2 Electrical dia@raml.....ccosssmssssssssssssssssssssssssssssss s ssssssssssssssssssssssssssssssssssssssssasasass 39
6.3 Electrical interface for external SyStems.........ccounnmmnnsssmsssssssssas 39
6.4 R UL A o 4 Tl € 39
6.5 L0710 T Lot 1) 39
6.6 L 2 4 39
6.7 Non-ioniSing radiation ... ————————————— 40
6.8 Interoperability of eNergy SOUICEeS ... 40
Annex A (normative) Connectors fOr €Nergy SOUICES ... 41
A1l L0 (1) i |, 41
A2 Terms and definitions ... ——————————————————————— 41
A3 REQUITEIMENLS ..covvuirinsmisssmssssssnssisssssssssssssssssssssssssssssssssssssssssssssssnssssssssnssssnssssssssnsssansssnsassnnssanss 41
A.3.1 Mounting Bracket ... 41
A.3.2 PhysSical Properties.. . 41
72 WO J0C T 0 ) 11 Tt 41
A.3.4  AuXiliary CONLACES.....cvmmvrmiinssmsssn s s 42
A.3.5 Reversal-polarity protection.......uu——————————— 42
A.3.6 Temperature reSiStaAnNCe ... —————————————————— 42
A.3.7 Protection of half-connector fitted to the battery .......ccnmmmmm——— 42


https://webstore.ansi.org/Standards/BSI/BSEN11752020?source=preview

BS EN 1175:2020
EN 1175:2020 (E)

This is a preview of "BS EN 1175:2020". Click here to purchase the full version from the ANSI store.

7 VR 2K T 00 Y § {2 42
A.3.9 Locking of half-CONNECLOTS ......ccovmimimnmnmnmsmsmssiisssssssssssssssssssssssssssssssss s ssssssasasass 42
A.3.10 Emergency diSCONNECHION .....cccccimsesmsmsmsssmsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssassssns 42
A.3.11 Additional reqUIiremMents........coumsmsmsmsmmmsmsmsis s ———————————————— 42
A4 Type-test MEethods ... ——————————— 43
L W 0 O 7 1 1) 1 43
A4.2  COAING LESE..ocrisirrirniisss s e 43
A4.3  SAMPIES ... ———————————————————————————— 43
A4.4 Preconditioning ... 44
A4.5 Temperature riSe teSt. ... aass 44
A.4.6 Testing 2 0f 4 CONNECLOTS ...ovrvccmsmsmsmsmsmsssssssssssssssssssssssss s asasssns 44
A.4.7 Testing the other 2 0f 4 CONNECLOTS ..o ———— 45
A W3S ) U3 U g (o L 46
A5 L0 1021 LT T2 F 1) ) L 46
A.6 INfOrmation fOr USE ... e 46
Annex B (normative) Electromagnetic CONtactors......ummsssisssssssssssssssssssssssssasas 47
B.1 023 1 1) i 47
B.2 Terms and definitions ... ———————————————— 47
B.3 Types Of CONTACLON ... s 48
5 20 T O € ) 1 1) i | . 48
50 207 4 o1 V. 48
2 20 700 S 2 o 10 48
B.3:4  TYPE Crcrrernismssmsmssssssmsssssssssssssssssssssssssssssssssasssssssssssssss ssssssssssmsss sesssss s sessssnsssassssnasssnsssmsassnnssanss 48
50 28T 4 o1 ) . 48
570 TCT 08 B 123 1 Uor- U (o) o T, 49
B.4  Product infOrmation ... ssassssas 49
B.4.1 Nature of information.....u s ————————————— 49
30 0 ) - 1 o 4 1 50
B.4.3 Instructions for installation, operation and maintenance.........cuuiimmnsssnsnsnss 50
B.5 Normal service, mounting and transport conditions........m—. 50
B.5.1 Normal service CONAitionsS ... 50
B.5.2  MOUNEING ...couiiucnnsnsnisisssmsmssssssssssssssssssssssssssssssssssas s s s ss st st sesmsasa s s s e s s s s sas s asasansnses 50
B.5.3 Conditions during transport and SEOTaGe.......c.commrmsesssmmsmsmssssssssssssssssssssssssssssssses 50
B.6 Constructional and performance requUirements.......ccummm—————— 51
B.6.1 Constructional reqUIremMents ... 51
B.6.2 Performance reqUir€mMents. ... mmmmsmmsmsmsssssssssssssssssssssssssssssssssssssssssassssssssssssssaes 51
B.7 T 52


https://webstore.ansi.org/Standards/BSI/BSEN11752020?source=preview

BS EN 1175:2020
EN 1175:2020 (E)

This is a preview of "BS EN 1175:2020". Click here to purchase the full version from the ANSI store.

o T A R \ N 0 0 6 0 I 3 24
B.7.2 Tabulation Of tESLS ... 53
B.8 TYPE tESE SEQUEICES ...ucurrmssrnsmsnsssmssssssisssssss s sms s sssssas s ms s e s sas s ms s e psas s sn e enss 60
B.8.1 KiNd Of ESTS..uiiiicrissmsmsmsmsmssssssssssssssssssss s ssssssssssssss s s s s ssas s s s sssmsasasasass 60
Annex C (normative) ENEergy SOUICES .....oummmmsmsissmssssssssssssssssssssssssssssssssssssssssssasssssssssssses 62
C1 Lead-acid Datteries ... 62
O O O 0 1 1) i |, 62
C.1.2 Ventilation and Protection....... s 62
C.1.3 Internal SUIfaCe.....ccmisnmiisnssssssss s s 62
C.1.4 Battery with nominal voltage exceeding 96 V DC..........ccuumnmresmnsnsmsmssssssssssssesssssssnsns 62
C.1.5 Prevention of flowing back of the electrolyte.........cussnn————— 63
O CTIN 0010 14 2= 100 o L, 63
C.2 Lithium-ion batteries.....u i ——————————— 63
O I € 1T i |, 63
C.2.2 Terms and defiNitions ... —————————— 64
C.2.4 ReEQUITECIMENTS .covirnsnsmsmssssssssssssssssssssssssssssssssssssssssssasassssssssssssssssssssssasssasassssssssssssssssssssasasasass 65
C.2.5 Electromagnetic radiation ... 66
LR CTN 00V 3 4 2= 100 o L, 67
Annex D (normative) Electric drive system (motors, converters, generators, energy
SOUTCES ) eurursrrsssesssasassssssssssssssssssssssssssasasssss s s ssssssas ssss sasssasas s s s s s e ssasassesERRRSRRR R SRS R SRR ERERERERRR SRR RS 69
0 200 O € 1 U i 1 69
D.2 Special reqUITeMENTS.... s 69
D.2.1 Electrical proteCtion...... s sssssssssssssssssasasssas 69
LD 2020 § 01311 = 0 () 69
D.2.3 Maximum rotational Speed........u s ——————————————— 69
LD I T 1 4 0 L 1 B 1T, 69
D.3 B AT, 70
D20 0 O 4 0T ] 70
Annex E (normative) AssiStance SYStEMS ... sssssssssssasases 71
E.1 L0 (1) i |, 71
E.2 REQUITEIMENLS ..covvuininsmssssmsessssnssissssssssssssssssssssssssssssssasssssssssssssssssssssssssnssssnssssssssnsssansssnsassnnssanss 71
E.2.1 Control by the Operator........ssssssssssss s 71
| DO N £ ) 1 (00 (] 71
E.2.3  Reliability ...cciissmsnnsnsmsmsnsssssssssssssssssssssssssssssssssssssssssssssssssssssasssssssssssssssssssssssssssssasasess 71
E.3 INfOrmation fOr USE...... s —————————— 72
Annex F (informative) Steering SYyStemS ... 73
F.1 L0 (1) i 73


https://webstore.ansi.org/Standards/BSI/BSEN11752020?source=preview

BS EN 1175:2020
EN 1175:2020 (E)

This is a preview of "BS EN 1175:2020". Click here to purchase the full version from the ANSI store.

F.2 Electric steering without backup ... 73
F.3 Electric steering with bacKup ... 74
0 T80 S <5 1 1) oY 74
F.3.2 Electric powered asSiStanCe.......mimmmmmmssssssssssssssssssssssssssssssssssssssasasasass 74
F.3.3 Hydraulic powered asSiStanCe .......cmmsmmnmmssssssssssssssssssssssssssssssssssasasas 75
F.4 Assisted Steering SYStEIMS ... s 75
Annex G (normative) Electrical COMPONENLS .......conmmmmmmsmsmsmsmsmsmssssssssssssssssssssssssssssssssasasasssass 77
G.1 Conductors and CabIes ... ——————————— 77
O T T < 1 1) - . 77
L 2 o 0 T o1 () o 77
G.1.3  Cross-SectioNal @rea......cucmsmsmsmsssssssssssssssssssss s s es 77
G.1.4 WIring PractiCes ... ssssasasans 77
Annex H (informative) Cross reference with industrial truck types of ISO 5053-1...79
Annex I (informative) List of significant hazards ........c——— 82
Annex ] (informative) Explanations of safety functions........ummss 94
Annex ZA (informative) Relationship between this European Standard and the
essential requirements of Directive 2006/42 /EC aimed to be covered......... 100
Bibliography ... s 103


https://webstore.ansi.org/Standards/BSI/BSEN11752020?source=preview

BS EN 1175:2020
EN 1175:2020 (E)

This is a preview of "BS EN 1175:2020". Click here to purchase the full version from the ANSI store.

ruropean roreword

This document (EN 1175:2020) has been prepared by Technical Committee CEN/TC 150
“Industrial trucks - Safety”, the secretariat of which is held by BSI.

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 January 2021, and conflicting national
standards shall be withdrawn at the latest by July 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 EN 1175-1:1998+A1:2010, EN 1175-2:1998+A1:2010 and EN 1175-
3:1998+A1:2010.

This document specifies up-to-date requirements for electric/electronic installations of industrial
trucks. Requirements are mainly based on safety functions and not only on safety related parts
and take into account exclusively electric/electronic elements. This approach significantly
increases the design details of the safety aspects, therefore Technical Committee CEN/TC 150
“Industrial trucks - Safety” has agreed on requesting an overlapping period of 24 months from the
date of publication (DAV) of this document to the date of withdrawal (DOW) of
EN 1175-1:1998+A1:2010, EN 1175-2:1998+A1:2010, EN 1175-3:1998+A1:2010, in order to
allow manufacturers to update their technical construction files.

The main changes compared to the previous EN 1175 series are:

— applicability to both internal combustion engine and electric battery driven industrial trucks;
— definition of the PL; for safety functions of the control system;

— design specifications for safety-related parts and control systems;

— specific safety requirements for Li ion energy sources;

— updated connectors and contactors requirements;

— rules for the design of the electric/electronic assistance systems;

— new standard references.

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, 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 is a type-C standard as stated in EN ISO 12100.

This document is of relevance for the following stakeholder groups representing the market
players with regard to machinery safety:

— machine manufacturers (small, medium and large enterprises);

— health and safety bodies (regulators, accident prevention organizations, market surveillance
etc.).

Others can be affected by the level of machinery safety achieved with the means of the document
by the above-mentioned stakeholder groups:

— machine users/employers (small, medium and large enterprises);

— machine users/employees (e.g. trade unions, organizations for people with special needs);
— service providers, e.g. for maintenance (small, medium and large enterprises).

The above-mentioned stakeholder groups have been given the possibility to participate at the

drafting process of this document.

The machinery concerned and the extent to which hazards, hazardous situations or hazardous
events are covered are indicated in the Scope of this document.

When requirements of this type-C standard are different from those which are stated in type-A or
type-B standards, the requirements of this type-C standard take precedence over the
requirements of the other standards for machines that have been designed and built according to
the requirements of this type-C standard.
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This document specifies the electrical requirements for the design and construction of the
electrical installation in self-propelled industrial trucks that are within the scope of ISO 5053-1,
except variable reach trucks as defined in ISO 5053-1:2015, 3.21 and 3.22, straddle carriers as
defined in ISO 5053-1:2015, 3.18 and 3.19, and specific functions, parts and/or systems utilized
for the automatic operation of driverless industrial trucks as defined in ISO 5053-1:2015, 3.32. It
provides the electrical/electronic and safety-related parts of control system requirements for
those self-propelled industrial trucks identified above to complete the requirements in the
relevant part of the EN ISO 3691 and EN 16307 series of documents.

NOTE 1 Reference is made to this document in other standards which cover the non-electrical

requirements of the various industrial truck types.

The requirements of this document are valid when trucks are operated under the following
climatic conditions:

— defined in the applicable parts of the EN ISO 3691 series and the EN 16307 series;
— relative humidity in the range 30 % to 95 % (not condensing).

This document deals with safety requirements for all electrical and electronic components of
industrial trucks, including electrically actuated hydraulic/pneumatic valves. It specifies
minimum performance levels required for safety functions realized by safety related parts of
control systems. It is intended to be used to avoid or minimize hazards or hazardous situations
listed in Annex I. These situations can arise during the operation in the area of use for which it is
designed and during maintenance of trucks in accordance with the specifications and instruction
given by the manufacturer.

This document does not deal with hazards which could occur:

a) during construction;
b) when operating in potentially explosive atmospheres;

c) because of malfunction of non-electric safety-related parts of control systems, e.g. hydraulic
and pneumatic elements like pistons, non-electric valves, pumps etc.

NOTE 2  The level of the defined required performance for electrical safety related control systems can
be used as a guideline to determine the performance of non-electric systems.

NOTE 3  Hazards due to penetration of water and dust are covered by the definition of PL: of safety
functions, according to EN ISO 13849-1:2015.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes provisions of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendment)
applies.

EN 12895:2015+A1:2019, Industrial trucks — Electromagnetic compatibility
EN 16307 (all parts), Industrial trucks — Safety requirements and verification

EN 50565-1:2014, Electric cables — Guide to use for cables with a rated voltage not exceeding
450/750 V (U0/U) — Part 1: General guidance
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