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European foreword

The text of document 23H/483/FDIS, future edition 3 of IEC 61316, prepared by SC 23H "Plugs,
Socket-outlets and Couplers for industrial and similar applications, and for Electric Vehicles" of
IEC/TC 23 "Electrical accessories" was submitted to the IEC-CENELEC parallel vote and approved by
CENELEC as EN IEC 61316:2021.

The following dates are fixed:

+ latest date by which the document has to be implemented at national (dop) 2022-05-12
level by publication of an identical national standard or by endorsement

+ latest date by which the national standards conflicting with the (dow) 2024-08-12
document have to be withdrawn

This document supersedes EN 61316:1999 and all of its amendments and corrigenda (if any).

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

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

Endorsement notice

The text of the International Standard IEC 61316:2021 was approved by CENELEC as a European
Standard without any modification.

In the official version, for Bibliography, the following notes have to be added for the standards
indicated:

IEC 60352-7 NOTE Harmonized as EN IEC 60352-7
IEC 60998-2-2 NOTE Harmonized as EN 60998-2-2
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Annex ZA
(normative)

EN IEC 61316:2021 (E)

Normative references to international publications
with their corresponding European publications

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.

NOTE 1 Where an International Publication has been modified by common modifications, indicated by (mod),
the relevant EN/HD applies.

NOTE 2 Up-to-date information on the latest versions of the European Standards listed in this annex is available

here: www.cenelec.eu.
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IEC 60068-2-78
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IEC 60245
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SEK Svensk Elstandard

2021

2020

Title

Environmental testing - Part 2-75: Tests -
Test Eh: Hammer tests

Environmental testing - Part 2-78: Tests -
Test Cab: Damp heat, steady state

Method for the determination of the proof
and the comparative tracking indices of
solid insulating materials

Rubber insulated cables - Rated voltages
up to and including 450/750 V

Rubber insulated cables - Rated voltages
up to and including 450/750 V - Part 4:
Cords and flexible cables

Plugs, fixed or portable socket-outlets and
appliance inlets for industrial purposes -
Part 1: General requirements

Plugs, fixed or portable socket-outlets and
appliance inelts for industrial purposes -
Part 2: Dimensional compatibility
requirements for pin and contact-tube
accessories

Plugs, fixed or portable socket-outlets and
appliance inlets for industrial purposes -
Part 4: Switched socket-outlets with or
without interlock

Degrees of protection
enclosures (IP Code)

provided by

Insulation coordination for equipment
within low-voltage supply systems - Part
1: Principles, requirements and tests

EN/HD
EN 60068-2-75

EN 60068-2-78

EN IEC 60112

EN 60309-2

EN 60309-4

EN IEC 60664-1

Year

2020

SS-EN IEC 61316, utg 2:2021


http://www.cenelec.eu/

EN IEC 61316:2021 (E)

Publication Year

IEC 60664-3

IEC 60695-2-11

IEC 60695-10-2

IEC 60730-2-9

IEC 61000-6-1

IEC 61000-6-3

IEC 61032

ISO 1456

ISO 2081

ISO 2093

ISO/IEC Guide 51

SS-EN IEC 61316, utg 2:2021

Title

Insulation coordination for equipment
within low-voltage systems - Part 3: Use
of coating, potting or moulding for
protection against pollution

Fire hazard testing - Part 2-11:
Glowing/hot-wire based test methods -
Glow-wire flammability test method for
end-products (GWEPT)

Fire hazard testing - Part 10-2: Abnormal
heat - Ball pressure test method

Automatic electrical controls - Part 2-9:
Particular requirements for temperature
sensing control

Electromagnetic compatibility (EMC) -
Part 6-1: Generic standards - Immunity
standard for residential, commercial and
light-industrial environments

Electromagnetic compatibility (EMC)
Part 6-3: Generic standards - Emission
standard for equipment in residential
environments

Protection of persons and equipment by
enclosures - Probes for verification

Metallic and other inorganic coatings -
Electrodeposited coatings of nickel, nickel
plus chromium, copper plus nickel and of
copper plus nickel plus chromium

Metallic and other inorganic coatings -
Electroplated coatings of zinc with
supplementary treatments on iron or steel

Electroplated coatings of tin; Specification
and test methods

Safety aspects - Guidelines for their
inclusion in standards

EN/HD Year
EN 60664-3 -

EN 60695-2-11 -

EN 60695-10-2 -

EN IEC 60730-2-9 -

EN IEC 61000-6-1 -

EN IEC 61000-6-3 -

EN 61032 -

EN ISO 1456 -

EN ISO 2081 -

SEK Svensk Elstandard



IEC 61316

Edition 3.0 2021-07

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

Industrial cable reels

Enrouleurs de cable industriels

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

COMMISSION
ELECTROTECHNIQUE
INTERNATIONALE

ICS 29.060.01; 29.120.99 ISBN 978-2-8322-9922-7

Warning! Make sure that you obtained this publication from an authorized distributor.
Attention! Veuillez vous assurer que vous avez obtenu cette publication via un distributeur agréé.

® Registered trademark of the International Electrotechnical Commission
Marque déposée de la Commission Electrotechnique Internationale

SEK Svensk Elstandard SS-EN IEC 61316, utg 2:2021



-2 - IEC 61316:2021 © |IEC 2021

CONTENTS

L@ T Y @ ] I 2 4
S ToT 0] o PP 6
2 NOIMALIVE TEIEIENCES .ot et 6
3 Terms and defiNitiONS ... 7
4 General FEOUITEMIEBNTS ...ttt 13
I ] =Y [o F- o [ =] Lo PP UTPTTPR 13
B ClASSIICALION . et 14
N | = Ut <1 14
8 D] g LT o EST o] 1 T PP 16
9  Protection against electric SNOCK ... 16
10 Provisions for @arthing......c.oco i 19
10.1  Accessible Metal PartS ....c.oiiiiii 19
10.2 Corrosion resistance of earth terminal............coooiiii 19
10.3 Corrosion resistance of SCrews and NULES ........o.iuiiiiiiii e 19
10.4  EArth CONMMECHIONS .uuiti e e e e e ees 19
10.5 Internal earthing CirCUIL ........ieii i e 20
10.6 Internal moveable earth connection and Slip FiNgS......cccovvviiiiiiiiiii e, 20
11 Terminals and termMiNatIONS. ... ... e e e e e 21
11.1 Common requirements for terminals and terminations..............ccocceeiiiiiiiieneneeneenn, 21
11.2  SCrew type terMINAIS. .. .. e e 23
11.3  Screwless type terMINAIS .....ovuiiii e e 25
11.4 Insulation piercing terminals (IPT) ... e 29
11.5 Mechanical tests 0N terMINAIS ......ccuiiiii e 30

11.6 Voltage drop test for screwless type terminals and for insulation piercing
L0 41T = L PP 32

11.7 Tests for insulation piercing terminals transmitting contact pressure via

INSUIALING PAITS ..ot e e et e et et et et e e e e e eaas 34
11.7.1 Temperature-CyCHNG tEST ... 34
11.7.2 Short-time withstand CUrrent teSt ..o 34
12 Resistance to ageing of rubber and thermoplastic material ..., 34
G T 01 111 U Lo} 4 o] PP 35
14 Degrees Of PrOtECHION vt e 37
15 Insulation resistance and dielectric strength ..o 38
I N ToTg o F= T o] o =T =14 o ] H PP 39
A Y0 T o LT o L UL L= ST RPN 40
17.1 Temperature rise in NOMMaAl USE......c.uiiniiiiiiiiiie e e e ea e e 40
17.2 Temperature rise under overload coNditioNS.........c.oiiiiiiiiiiii e 42
18 Flexible cables and their CONNECHION ... ..o 43
19 Mechanical Strength ... e 46
20 Screws, current-carrying parts and CONNECHIONS ........cuuiiuiiiiiiiiie e 47
21 Creepage distances, clearances and distances through sealing compound.................... 50
22 Resistance to heat, to fire and to traCking ........cooviiiiii i 52
23 Corrosion and resSistanCe t0 FUSTING ... ea e 53
24 Electromagnetic compatibility ..o 54

SEK Svensk Elstandard SS-EN IEC 61316, utg 2:2021



IEC 61316:2021 © IEC 2021 -3-

22t N 11 T 4100 T 54

P 0 1111 1o o T 54
27T o] TeTo | = o] 4|V TP 55
Figure 1 — Pillar termMINAlS ..ouuei e e e e 10
Figure 2 — SCreW teIMINGAIS ...iuui e e e e e e e e e aeeans 10
Figure 3 — StUd tEIMINGAIS ... e e 10
Figure 4 — Saddle terminals . ... e 11
Lo O ST I Lo I =T 11 =1 11
Figure 6 — Mantle termMiNalS.........couiiiiiie e e e 11
Figure 7 — SCrewless termMiNals ... ... e 12
Figure 8 — Insulation piercing terminalS. ... ... e 12
Lo 0T R = 1S o 1] o ] 16
Figure 10 — Standard 1 MM QAUGE . .ueuieiieie e e e e e e e e et e e e e e e et et et n et e e e eenneeas 18
Figure 11 — Gauges for testing insertability of round unprepared conductors .............c.....c..e. 24
Figure 12 — Information for the bending teSt.... ... 27
Figure 13 — Test arrangement for terminalS.........ccoiiiiiii i 31
Table 1 — Preferred rat@d CUIMENES .. ... e e e e 13
Table 2 — DefleCtion teSt fOICES. ... e 28
Table 3 — Pulling test values on terminals .........ccoviiiiii e 31
BI= T 01T A U 1 7 o (o] 32
TADIE 5 — TSt CUI BN .. ettt e e ettt et e e e e e ea e e es 34
Table 6 — Test voltage for dielectric strength tesSt..... ..o 39
Table 7 — Permissible teMPerature FSE ... e e e e 41
Table 8 — MiNiMUM CaBbI@ SIZES ... 44
Table 9 — Maximum length of cable. ... 44
Table 10 — Gland tightening fOrCe ... e 47
Table 11 — TIghteNING L0 QUES ... iu it e e e e e e e e e ea e eneen 48
Table 12 — Creepage distances, clearances and distances through sealing compound ......... 50

SS-EN IEC 61316, utg 2:2021 SEK Svensk Elstandard



1)

2)

3)

4)

5)

6)

7

8)

9)

-4 - IEC 61316:2021 © |IEC 2021

INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL CABLE REELS

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC
Publication(s)"). Their preparation is entrusted to technical committees; any IEC National Committee interested
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely
with the International Organization for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to |IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

All users should ensure that they have the latest edition of this publication.

No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

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

International Standard IEC 61316 has been prepared by subcommittee 23H: Plugs, socket-
outlets and couplers for industrial and similar applications, and for electric vehicles, of IEC
technical committee 23: Electrical accessories.

This third edition cancels and replaces the second edition, published in 1999. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

Implementation of the latest tests and requirements previously included in IEC 60309-1.

SEK Svensk Elstandard SS-EN IEC 61316, utg 2:2021
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The text of this International Standard is based on the following documents:

FDIS Report on voting

23H/483/FDIS 23H/489/RVD

Full information on the voting for its approval can be found in the report on voting indicated in
the above table.

The language used for the development of this International Standard is English.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part1l and ISO/IEC Directives, IEC Supplement,
available at www.iec.ch/members_experts/refdocs. The main document types developed by
IEC are described in greater detail at www.iec.ch/standardsdev/publications.

In this document, the following print types are used:

— requirements proper: in roman type;
— test specifications: in italic type;

— notes: in smaller roman type.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under webstore.iec.ch in the data related to the
specific document. At this date, the document will be

e reconfirmed,
e withdrawn,
o replaced by a revised edition, or

e amended.

SS-EN IEC 61316, utg 2:2021 SEK Svensk Elstandard
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INDUSTRIAL CABLE REELS

1 Scope

This document applies to cable reels provided with a non-detachable flexible cable with a
rated operating voltage not exceeding 690 V DC and/or 690 V AC with a frequency not
exceeding 500 Hz and a rated current not exceeding 63 A, primarily intended for industrial
use, either indoors or outdoors, for use with accessories complying with IEC 60309-1,
IEC 60309-2 or IEC 60309-4.

This document applies to:

— portable cable reels equipped with one plug or appliance-inlet complying with IEC 60309-1
or IEC 60309-2 and at least one socket-outlet complying with IEC 60309-1, IEC 60309-2
or IEC 60309-4;

— fixed cable reels equipped with at least one socket-outlet complying with IEC 60309-1,
IEC 60309-2 or IEC 60309-4;

— cable reels suitable for use at ambient temperature normally within the range of —25 °C
to +40 °C.

The use of this equipment on construction sites and for agricultural, commercial and domestic
appliances is not precluded.

This document also applies to cable reels intended to be used in extra-low voltage
installations.

In locations where special conditions prevail, for example, on board ships, in vehicles and the
like, or where explosions are liable to occur, additional requirements can be necessary.

NOTE 1 This document was not developed for Electric Vehicle (EV) application, but it can be used as guide for
cable reels for EV application

NOTE 2 Additional requirements for cable reels for currents higher than 63 A are under consideration.
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.

IEC 60068-2-75, Environmental testing — Part 2-75: Tests — Test Eh: Hammer tests

IEC 60068-2-78, Environmental testing — Part 2-78: Tests — Test Cab: Damp heat, steady
state

IEC 60112, Method for the determination of the proof and the comparative tracking indices of
solid insulating materials

IEC 60245 (all parts), Rubber insulated cables — Rated voltages up to and including
450/750 V

IEC 60245-4, Rubber insulated cables — Rated voltages up to and including 450/750 V —
Part 4: Cords and flexible cables

SEK Svensk Elstandard SS-EN IEC 61316, utg 2:2021
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IEC 60309-1:2021, Plugs, fixed or portable socket-outlets and appliance inlets for industrial
purposes — Part 1. General requirements

IEC 60309-2, Plugs, fixed or portable socket-outlets and appliance inlets for industrial
purposes — Part 2: Dimensional compatibility requirements for pin and contact-tube
accessories

IEC 60309-4, Plugs, fixed or portable socket-outlets and appliance inlets for industrial
purposes — Part 4: Switched socket-outlets with or without interlock

IEC 60529, Degrees of protection provided by enclosures (IP Code)

IEC 60664-1:2020, Insulation coordination for equipment within low-voltage systems — Part 1:
Principles, requirements and tests

IEC 60664-3, Insulation coordination for equipment within low-voltage systems — Part 3: Use
of coating, potting or moulding for protection against pollution

IEC 60695-2-11, Fire hazard testing — Part 2-11: Glowing/hot-wire based test methods —
Glow-wire flammability test method for end-products (GWEPT)

IEC 60695-10-2, Fire hazard testing — Part 10-2: Abnormal heat — Ball pressure test method

IEC 60730-2-9, Automatic electrical controls — Part 2-9: Particular requirements for
temperature sensing control

IEC 61000-6-1, Electromagnetic compatibility (EMC) — Part 6-1: Generic standards -
Immunity standard for residential, commercial and light-industrial environments

IEC 61000-6-3, Electromagnetic compatibility (EMC) - Part 6-3. Generic standards -
Emission standard for equipment in residential environments

IEC 61032, Protection of persons and equipment by enclosures — Probes for verification

ISO 1456, Metallic and other inorganic coatings — Electrodeposited coatings of nickel, nickel
plus chromium, copper plus nickel and of copper plus nickel plus chromium

ISO 2081, Metallic and other inorganic coatings — Electroplated coatings of zinc with
supplementary treatments on iron or steel

ISO 2093, Electroplated coatings of tin — Specification and test methods

ISO/IEC Guide 51, Safety aspects — Guidelines for their inclusion in standards
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