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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL CABLE REELS

FOREWORD

International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
national electrotechnical committees (IEC National Committees). The object of IEC is to promote
ratHeRa co~opetratio—on - esHers—eore “;‘2 ‘2;“ e etriea at—eret G“ .ldS,TO
IEC publishes International Standards, Technical Specififpations,
hnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referredsto, gs "IEC
ication(s)"). Their preparation is entrusted to technical committees; any IEC National Commiiite€ interested
he subject dealt with may participate in this preparatory work. International, governmental arjd non-
brnmental organizations liaising with the IEC also participate in this preparation. IEC_tollaborates|closely
the International Organization for Standardization (ISO) in accordance with conditions determ|ned by
ement between the two organizations.

formal decisions or agreements of IEC on technical matters express, as nearly.as.possible, an interpational
Eensus of opinion on the relevant subjects since each technical committee ‘has representation from all
ested IEC National Committees.

Publications have the form of recommendations for international usel and are accepted by IEC National
mittees in that sense. While all reasonable efforts are made to ensure that the technical contenfl of IEC
ications is accurate, IEC cannot be held responsible for the Wway+in which they are used or for any
nterpretation by any end user.

rder to promote international uniformity, IEC National Committees undertake to apply IEC Publ|cations
Sparently to the maximum extent possible in their national and regional publications. Any divérgence
een any IEC Publication and the corresponding national or regional publication shall be clearly indi¢ated in
atter.

itself does not provide any attestation of conformity: Independent certification bodies provide copformity
bssment services and, in some areas, access t0N\EC marks of conformity. IEC is not responsible |[for any
ices carried out by independent certification bodiés.

sers should ensure that they have the latest,edition of this publication.

iability shall attach to IEC or its directors, employees, servants or agents including individual expdrts and
hbers of its technical committees and\I[EC National Committees for any personal injury, property darpage or
r damage of any nature whatsogver, whether direct or indirect, or for costs (including legal feg¢s) and
bnses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
ications.

ntion is drawn to the Normative references cited in this publication. Use of the referenced publicdtions is
Epensable for the correet\application of this publication.

ntion is drawn to the_possibility that some of the elements of this IEC Publication may be the supject of
nt rights. IEC shall.not be held responsible for identifying any or all such patent rights.

edline version of the official IEC Standard allows the user to identify the changes
to the'\previous edition IEC 61316:1999. A vertical bar appears in the margin
vera.change has been made. Additions are in green text, deletions are in
thfough red text.
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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.

The tgxt 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 indicgted in
the above table.

The lgnguage 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, Part1 and ASO/IEC Directives, IEC Supplg¢ment,
availaple at www.iec.ch/members_experts/refdocs.» The main document types develoged by
IEC afe described in greater detail at www.iec.chistandardsdev/publications.

In this|document, the following print types aré.used:

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

— notes: in smaller roman type.

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

e re¢onfirmed,
. wilhdrawn,

lacedby a revised edition, or

e re

e anjefnded.

IMPORTANT - The 'colour inside’' logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct
understanding of its contents. Users should therefore print this document using a
colour printer.
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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 6(3309-1
or [IEC 60309-2 and at least one socket-outlet complying with IEC 60309-1, IEC 6(0309-2
or [[EC 60309-4;

— fixed cable reels equipped with at least one socket-outlet complying with IEC 60B309-1,
IEC 60309-2 or IEC 60309-4;

— caple reels suitable for use at ambient temperature normally within the range of 125 °C
to +40 °C.

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

This gocument also applies to cable reels intended to be used in extra-low vpltage
installgtions.

In locations where special conditions prevail, for example, on board ships, in vehicles apd the
like, oI where explosions are liable to.occur, additional requirements-may can be necesdary.

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

NOTE 4 Additional requirements for cable reels for currents higher than 63 A are under consideration.
2 Noprmative references

The fgllowing ,documents are referred to in the text in such a way that some or all their
content constitutes requirements of this document. For dated references, only the g¢dition
cited applies: For undated references, the latest edition of the referenced document (indluding
any améndments) applies.

IEC 60068-2-75:499%, 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
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IEC 60245-4:1994, Rubber insulated cables — Rated voltages up to and including 450/750 V —
Part 4: Cords and flexible cables

IEC 60309-1:49992021, Plugs, fixed or portable socket-outlets and-ceuplers appliance inlets
for industrial purposes — Part 1: General requirements

IEC 60309-2:4999, Plugs, fixed or portable socket-outlets and—ceuplers appliance inlets for
industrial purposes — Part 2: Dimensional-interchangeability compatibility requirements for pin
and contact-tube accessories

IEC 60309-4, Plugs, fixed or portable socket-outlets and appliance inlets for industrial

purpo

IEC 60529:1989, Degrees of protection provided by enclosures (IP Code)

IEC 6
Princi

ses — Part 4: Switched socket-outlets with or without interlock

664-1:2020, Insulation coordination for equipment within low-voltage\systems —
bles, requirements and tests

IEC 60664-3, Insulation coordination for equipment within low-voltage systems — Part

of coaq

IEC 6
Glow-

fing, potting or moulding for protection against pollution

695-2-11, Fire hazard testing — Part 2-11: Glowingthot-wire based test meth
wire flammability test method for end-products (GWEPT)

Part 1:

B: Use

ods —

IEC 6(0695-10-2, Fire hazard testing — Part 10-2: Abpnormal heat — Ball pressure test meghod

IEC 60730-2-9, Automatic electrical control$’, — Part 2-9: Particular requiremen

tempe

IEC 6
Immur

IEC 6
Emiss|

IEC 6

ISO 14
plus ¢

ISO 2

rature sensing control

000-6-1, Electromagnetic compatibility (EMC) — Part 6-1: Generic standa|
ity standard for residential, comymercial and light-industrial environments

000-6-3, Electromagnetie” compatibility (EMC) — Part 6-3: Generic standa
jon standard for equipment in residential environments

032, Protection of)persons and equipment by enclosures — Probes for verification

156, Metalliezand other inorganic coatings — Electrodeposited coatings of nickel,
hromium;~opper plus nickel and of copper plus nickel plus chromium

D8 +,\_Metallic and other inorganic coatings — Electroplated coatings of zin

ts for

rds —

rds —

nickel

with

suppld

mentary 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

3 Terms and definitions

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

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

e |EC Electropedia: available at http://www.electropedia.org/
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e |ISO Online browsing platform: available at http://www.iso.org/obp

NOTE Where the terms "voltage" and "current" are used, they imply the direct current (DC) or alternating current
(AC) root mean square (RMS) values.

3.1
rated operating voltage
voltage assigned to the cable reel by the manufacturer

3.2
rated current
current assigned to the cable reel by the manufacturer

3.3
cable|reel
devicd comprising a flexible cable attached to a reel, so constructed that the 'cable may be
wound on to the reel

Note 1 o entry: Plugs-and, socket-outlets and appliance inlets-oer-connectors, if any, stpplied with cable r¢els are
considdgred as part of the reel.

3.3.1
portable cable reel
cable feel which can be moved easily from one place to another

3.3.2
fixed fable reel
cable feel intended for mounting on a fixed support

3.4
non-dietachable flexible cable
flexible cable which is fixed to a cable reé¢l

3.5
rewirgable cable reel
cable [reel so constructed that the flexible cable can be replaced with the aid| of a
general-purpose tool

3.6
non-rewireable cablereel
cable feel so constructed that it forms a complete unit with the flexible cable, the plug apd the
sockef-outlets/fixed by the manufacturer of the cable reel in such a manner that] after
dismaptling,.the cable reel is rendered unfit for any further purpose

3.7
accessible part
part which can be touched by means of the standard test finger

3.8
detachable part
part which can be removed without the aid of a general-purpose tool

3.9
creepage distance
shortest path along the surface of an insulating material between two conductive parts

3.10
clearance
shortest distance in air between two conductive parts
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3.11

thermal cut-out

temperature-sensing control device intended to switch off automatically under abnormal
operating conditions and which has no provision for adjustment by the user

3.12

current cut-out

current-sensing control device intended to switch off automatically under abnormal operating
conditions and which has no provision for adjustment by the user

3.13

trip-freemechanism
mechgnism designed so that disconnection can neither be prevented nor inhibited by.\dq reset
mechdnism, and so that the contacts can neither be prevented from opening” nor be
maintained closed against a continuation of excess temperature or current

3.14
non-self-resetting thermal or current cut-out
thermal or current cut-out which can only be reset by a manual actionydirectly acting pn the
devicq which is used exclusively for this purpose and which is mounted in the cable reel or for
fixed gable reel as a separate unit within sight of the cable reel

3.15
basic|insulation
insulation of hazardous-live-partswhich provides basic protection-against-electric-shoeck

[SOURCE: IEC 60050-195:1998, 195-06-06, modified — note to entry omitted.]

3.16
supplpmentary insulation

Nrotedtion q a ale a¥a a' ne-avento aWa' aVa¥ll o' N on
SIRS. GO c-gd O v/ O+ cHd S Sge cHctto

indepgndent insulation applied in.addition to the basic insulation, for fault protection

[SOURCE: IEC 60050-195:1998; 195-06-07—modified]

3.17

double insulation

insulation comprising.both basic insulation and supplementary insulation-in-erder-to—pyovide
. . : if basic insulation. fail

[SOURCEAEC 60050-195:1998, 195-06-08—odified]

3.18
reinforced insulation

single insulation-system of hazardous-live-parts which provides a degree of protection against
electric shock equivalent to double insulation

Note 1 to entry: Reinforced insulation may comprise several layers which cannot be tested singly as basic
insulation or supplementary insulation.

[SOURCE: IEC 60050-195:1998, 195-06-09,—medified]

3.19

termination

insulated or non-insulated connecting devices—serving for non-reusable connection of the
conductors of the supply cable
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3.20

terminal

conductive part of one pole, composed of one or more clamping unit(s) and insulation if
necessary

3.20.1

pillar terminal

terminal in which the conductor is inserted into a hole or cavity, where it is clamped under the
shank of the screw or screws

Note 1 to entry: The clamping pressure may be applied directly by the shank of the screw or through an
intermediate clamping member to which pressure is applied by the shank of the screw (see Figure 1)

IEC
Figure 1 — Pillar termiinals
3.20.2
screw terminal

terminfal in which the conductor is clamped undéef the head of the screw

Note 1 |to entry: The clamping pressure may, e applied directly by the head of the screw or through an
intermeldiate part, such as a washer, clamping plate or anti-spread device (see Figure 2).

Figure 2 — Screw terminals

3.20.3
stud terminal
terminal in which the conductor is clamped under a nut

Note 1 to entry: The clamping pressure may be applied directly by a suitably shaped nut or through an
intermediate part, such as a washer, clamping plate or anti-spread device (see Figure 3).

Figure 3 — Stud terminals
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3.20.4

saddle terminal
terminal in which the conductor is clamped under a saddle by means of two or more screws or

nuts

Note 1 to entry: See Figure 4.

N N

/ . \ / : \
N
g N

\
! \

3.20.5
lug te
screw
screw

Note 1

3.20.6
mantl
termin|
means

Note 1
by a ce

% 5 Y |
- S~

IEC

| |
: ;
| [
! !
[\ 1
I \ / '

Figure 4 — Saddle terminals

rminal
terminal or a stud terminal, designed for clamping a calbylg fug or bar by mean
or nut

o entry: See Figure 5.

TIT 4
| -
| i
| \.{/

N\

IEC

Figure 5 — Lug terminals

p terminal
al in which_thte conductor is clamped against the base of a slot in a threaded s
of a nut

o ghtry!  The conductor is clamped against the base of the slot by a suitably shaped washer under
htral/peg if the nut is a cap nut, or by equally effective means for transmitting the pressure from th

s of a

ud by

he nut,

b nut to

the con

uctor within the slotl (see Figure o).

IEC

Figure 6 — Mantle terminals
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3.20.7

screwless type terminal

terminal for the connection and subsequent disconnection of one or more conductors, the
connection being made, directly or indirectly, by means other than screws

Note 1 to entry: Examples of screwless type terminals are given in Figure 7.

Figure 7 — Screwless terminals

3.20.8
insulgtion piercing terminal
IPT
terminal for the connection and subsequent disconnectiomyof one or more conductorls, the
conneption being made by piercing, boring through, cttting through, displacing or making
ineffegtive in some other manner the insulation of the,gepductor(s) without previous strigping

Note 1 [to entry: The removal of the outer sheath of the&sable, if necessary, is not considered as a grevious
strippinp.

Note 2 jo entry: Examples of IPT are given in Figure, 8*

X

IEC

Key

A Conductor

Figure 8 — Insulation piercing terminals
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3.21

clamping unit

part(s) of the terminal necessary for mechanical clamping and electrical connection of the
conductor(s), including the parts which are necessary to ensure the correct contact pressure

3.22

connecting device

device for the electrical connection of one (or more) conductor(s), either fixed to a base or
forming an integral part of the equipment

4 General requirements

4.1 [Generalrequirements

Indusfrial cable reels shall be so designed and constructed that, in normal use| their
performance is reliable-and-without-dangerto-user-orsurroundings, and safetyis achieyed by
reducing risk to a tolerable level, as defined in ISO/IEC Guide 51.

Unles$ otherwise stated, the normal use environment in which the cabte reels complying with
this dgcument are normally used is pollution degree 3 according te IEC 60664-1.

If other pollution degrees are needed, creepage distanées and clearances shall |[be in
accordance with IEC 60664-1. The comparative tracking, ndex (CTIl) value shall be evajuated
in accprdance with IEC 60112. Test and requirements ar€\specified in 21.3.

Cable| reels shall have a minimum degree of yrotection IP24D (see 6.3) accord|ng to
IEC 6(529.

In general, compliance is checked by carryihg out all the tests specified.

I Ceperalnetes ontests
4.2 4 | Replacement:

Unles$ otherwise stated) one sample is submitted to all the tests, and the requirements are
satisfied if all the, tests are met. The sample is tested as delivered and under nformal
conditjons of useSat'an ambient temperature of (20 £ 5) °C. Tests are carried out in thg order
of the|clauses, of{his document.

4.3 Ifthe sample does not satisty a test due to an assembly or manutacturing fault which is
not representative of the design, that test and any preceding one which may have influenced
the results of the test shall be repeated in the required sequence. Tests which follow shall be
made on another sample, which shall comply with the requirements of this document.

5 Standard ratings
Thisclause of IEC 60309-1-is-applicable-except-asfollows:

The rated current shall not be higher than the maximum rated current of-the-inlet-erof-the
connector the plug or the appliance inlet or the socket-outlet.
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red rated currents are given in Table 1.

Table 1 — Preferred rated currents

Series | Series Il
A A
16 20
32 30
63 60

NOTE 1

NOTE 4

Comp

6 C

6.1

6.3

6.4

"Preferred ratings" do not exclude other ratings.

This table does not provide correspondence between series | and series |l values.

iance is checked by inspection of the marking.

assification

Cable reels are classified according to the type of construction:

portable cable reels;
fixed cable reels.

Cable reels are classified according to the méthod of winding the flexible cable:

hand-operated cable reels;
spring-operated cable reels;
motor-driven cable reels.

Cable reels are classified accerding to the degree of protection according to IEC 6
the minimum degree of protection shall be 1P24D.
Cable reels are classified according to their protection against excessive tempera

cable reels incerporating thermal cut-out;
cable reels_ihcorporating current cut-out;

cable reels incorporating both thermal and current cut-outs.

Cabte reels are classified according to the method of connecting the cable:

rewireable cable reels:

6.7

non-rewireable cable reels.
Cable reels are classified according to the material of the drum:

cable reels with drum made of insulating material;

cable reels with drum made of other material.

0529:

ures:

Cable reels are classified according to the type of conductors for screwless type and
insulation piercing terminals, if any:

for solid conductors only;
for rigid (both solid and stranded) conductors only;
for flexible conductors only;
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— forrigid (both solid and stranded) and flexible conductors;
7 Marking

71 Cable reels shall be marked with:

— rated current(s) in amperes;
— rated operating voltage(s) or voltage range(s) in volts;
— symbol for the nature of supply;

— either the name—trade-markoridentificationmark or trademark of the manufacturer, or
of the responsible vendor;

— | type reference, which may be a catalogue number;

— | symbelfor degree of protection according to IEC 60529;
NOITE —The degrees of protection-are based on lEC 60529

— | maximum load which may be connected to the cable reel in,fdlly reeled ang fully
unreeled condition:

EXAMPLE: 1000 W 400 V fully reeled cable ®
3 500 W 400V fully extended cable —C

7.2 [When symbols are used, they shall be as follows:

A amperes

\% volts

Hz hertz

w watts

~ alternating current IEC 60417-5032 (2002-10)
e direct current IEC 60417-5031 (2002-10)
@ protective earth IEC 60417-5019 (2006-08)
IPXXD* degree of'protection

® = fully reeled cable reel

—C fully-extended cable reel

* For IP<codes, the two characteristic numerals (XX) shall be specified. The
supplementary letter D shall not be marked if the first characteristic
numeral is a 4 or greater.

For the marking of rated currenti(s) and rated operating voltage(s) or voltage range(s), figures
may be used alone. The figure for DC rated operating voltage, if any, shall then be placed
before the figure for the AC rated operating voltage and separated from it by a line or a dash.

Compliance is checked by inspection.

7.3 Cable reels shall be marked with an instruction clearly stating how to reset the thermal
and/or current cut-out device(s).

Compliance is checked by inspection.

7.4 If marking plates or labels are used, they shall be reliably secured. After all the tests of
this document, marking shall be easily legible with normal or corrected vision, without
additional magnification, and labels shall show no curling or loosening at the corners or edges.
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Compliance is checked by inspection.

NOTE
N

olvent haxank
olvent-hexan

aith an
WHA—ah

aromati
afomat

initial boiling
HHHGH—ROEH

boint-of
HH—OF

approxifr

Marking shall be easily legible. q/
Compliance is checked by inspection, using normal or corrected V(q.)fbgo without adag
magnification.
Marking shall be durable and indelible. (</C)

\
Compliance is checked by the following test to be perf d after the humidity treatm
Claus¢ 14. QQ
Laser|marking directly on the product and mark%y\nade by molding, pressing or eng
are cgnsidered to be durable and indelible and are not subjected to this test.

The t4
water
Abstrs

NOTE
variety

When
safety
techni

The m

Rubbi
compl

st is made by rubbing the markin
and again for 15 s with a piece
cts Service Registry Number,

r 15 s with a piece of cotton cloth soake
otton cloth soaked with n-hexane 95 % (Ch
RN, 110-54-3).

n-hexane 95 % (Chemical @ts Service Registry Number, CAS RN, 110-54-3) is available
bf chemical suppliers as a h@ essure liquid chromatography (HPLC) solvent.

using the liquid E:Ified for the test, precautions as stated in the relative m
datasheet provi by the chemical supplier shall be taken to safeguard the labd
rians.

-

arking s&e to be tested shall be dried after the test with water.

hg @ commence immediately after soaking the piece of cotton, apply
jon force of (6 £ 1) N at a rate of about one cycle per second (a cycle com|

itional

ent of

raving

0 with
bmical

from a

pterial
ratory

ing a
Drising

forwar

d and bacKward movement along tnhe length or the marking). For markings longe

r than

20 mm, rubbing can be limited to a part of the marking, over a path of at least 20 mm length.

The compression force is applied by means of a test piston which is wrapped with cotton
comprising cotton wool covered by a piece of cotton medical gauze.

The test piston shall have the dimensions specified in Figure 9 and shall be made of an
elastic material which is inert against the test liquids and has a Shore-A hardness of 47 + 5
(for example synthetic rubber).

When it is not possible to carry out the test on the specimens due to the shape/size of the
product, a suitable piece having the same characteristics as the product can be submitted to
the test.
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8 D
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G

The s
of the

For c
diame

8.2 1

e

9 P

Fhis¢]

9.1
Cable

normal use apd{when parts which can be removed without the aid of a tool, have

remoy

Figure 9 — Test piston

mensions

irface on which the cable is wound shall be at least eight times the maximum dig
cable as given in IEC 60245-4, as appropriate.

: IEC 603001 ) _
his_sul (IEC 6030011 : .

rotection against electric-shock

reels shall<bg*designed so that live parts are not accessible when the cable ree

ed.

Comp

iance is checked by inspection and, if necessary, by the tests of 9.2 and 9.3.

meter

ble reels using flat cable, the surface on. which the cable is wound shall have a
er of at least 10 times the average of the upper and lower dimensions of the cablg.

I is in
been

These tests shall be made immediately after the cable reel has passed a current having a
value corresponding to the maximum load, when fully reeled, for 1 h at an ambient

tempe

9.2

releva

rature of (20 £ 5) °C.

The standard test finger—shown—in—figure—2—ofHEC60309-1 according to IEC 61032

Probe B is applied with a force of (10 £ 1) N in every possible position; an electrical indicator
with a voltage not less than 40 V and not more than 50 V is used to show contact with the

nt part.

For cable reels, where the use of elastomeric or thermoplastic material is likely to
influence compliance with the requirement, the test is repeated but at an ambient temperature

of (35

+ 2) °C, the cable reels being at this temperature.
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During this additional test, the parts of elastomeric or thermoplastic material of the cable reel
are subjected for 1 min to a force of 75 N, applied through the tip of a straight unjointed test
finger of the same dimensions as the standard test finger. This finger, with an electrical
indicator as described above, is applied to all places where yielding of the insulating material
could impair the safety of the cable reel.

During this test, the cable reel shall not deform to such an extent that those dimensions which
ensure safety are unduly altered and no live part shall be accessible.

9.3 The test is made with a straight rigid steel wire of (1+ 0,015) mm as shown in
0,1
(19"

Figure10_applied with a force of 0

be at right angles to its length.

N_The end of the wire shall he free from burrs and

aTE 4 THi o fi _

This tpst does not apply to the plug, appliance inlet and socket-outlets, if\any, fitted |to the
cable feel.

The tgst wire is provided with an electrical indicator, with a voltage not-less than 40 V and not
more than 50 V, to show contact with relevant part.

The pfotection is satisfactory if the wire cannot enter the enclosure, or if it enters, it dops not
touch Jive parts inside the enclosure.
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Dimensions in millimetres

250

A
A

A
Y

]
Al
|
\ |
v o IS ! 7]
A A B Ll B’
Aa [l A
|
|
1 ®
)
|
|
2 |
3 ] .
8 |
|
|
|
|
i +0,015
flet o
|
|
Y vl
' "\_R 0,05
IEC

Key
A Rigid steel wire
To calibrate the gauge, a push force of 1 N is applied on the steel rigid wire in the direction of its axis: the

characteristics of the gauge's internal spring shall be such that the suface A-A' is brought practically to the same
level as the surface B-B' when this force is applied.

Figure 10 — Standard 1 mm gauge

9.4 Addition:

Parts providing protection against electric shock shall have adequate mechanical strength and
shall be reliably secured by means of screws or in a similar reliable manner so that they will
not work loose in normal use.
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Compliance is checked by inspection and by the tests of Clause 19 and Clause 20.

10 Provisions for earthing

10.1 Accessible metal parts

For rewireable cable reels having accessible metal parts insulated from live parts by basic
insulation only:

— the earthing terminal shall comply with the requirements of Clause 11;

— the pnrfhing terminal shall bhe lacated in prnyimify to the terminals for current-ca rrying
copductors;

— intprnal connections between the earthing terminal and accessible metal parts“shall be
independent of the connection of the flexible cable in order to prevent loosening of internal
cophnections during the replacement of the flexible cable;

— when terminals of live conductors are accessible, no additional® dismantling| shall
belnecessary to reach the earthing terminal. Moreover, the earthing.terminal shall hot be
mqre than 50 mm distance from the other terminals.

10.2 |Corrosion resistance of earth terminal

All pafts of the earthing terminal shall be such that there is horisk of corrosion resulting from
contagt between these parts and the copper of the earthing‘eonductor, or any other metpl that
is in cpntact with these parts.

The body of the earthing terminal shall be of brass or other metal no less resistpnt to
corroslion, unless it is a part of the metal frame or‘enclosure, when the screw or nut shal| be of
brass |or plated steel complying with Clause=25 23, or other metal no less resisthAnt to
corrosfion.

10.3 |Corrosion resistance of screws*and nuts

Screwjs and nuts of plated steel withstanding the test of Clause 20 are considered to be of a
metal no less resistant to corresion than brass.

Compliance with the requirements of 10.1 to 10.3 is checked by inspection.

10.4 |Earth connections

10.4.1 Accessible metal parts which may become live in the event of an insulation fault shall
be pegmanently“and reliably connected to the earthing terminal or termination.

NoTE4 > FOr the purpose of this document, screws and the like for fixing bases or covegrs are
not deemed to be parts which-may can become live in the event of a fault.

NoFE 2 —If accessible metal parts are screened from live parts by metal parts which are
connected to the earthing terminal or termination, or if they are separated from live parts by
double insulation or reinforced insulation, they are not, for the purpose of this requirement,
regarded as likely to become live in the event of an insulation fault.

Compliance is checked by inspection and by the following test:

A current of 25 A derived from an AC source having a no-load voltage not exceeding 12 V is
passed between the earthing terminal and each of the accessible metal parts in turn.

The voltage drop between the earthing terminal and the accessible metal part is measured,
and the resistance calculated from the current and this voltage drop.
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In no case shall the resistance exceed 0,05 Q.

NoTE3—Care-should shall be taken that the contact resistance between the measuring probe
and the metal part under test does not influence the test results.

10.4.2 The earth connection shall be effectively ensured under all conditions which may
occur in normal use, including loosening of fixing screws for covers, careless mounting of the
cover or the like.

Compliance is checked by inspection.

10.4. Earthing terminals intended for the connection of flexible external conductorg shall
be degsigned with ample space for slack of the earthing conductor in such a way.that, if the
strain [relief should fail, the connection of the earthing conductor is subjected to<straif after
conneftion of the current-carrying conductors and that, in case of excessive stressds, the
earthing conductor will not break before the current-carrying conductors break:

Compliance is checked by the following test:

The flexible cable is connected to the cable reels in such a way that the current-cgrrying
condugtors are led from the strain relief to the corresponding términals along the sRHortest
possifle path. After they are correctly connected, the core of the earthing conductor is|led to
its terminal and cut off at a distance 8 mm longer than necessary for its correct connectipns.

The eprthing conductor is then connected to its terminal. It shall then be possible to |house
the loop, which is formed by the protective conducter owing to its surplus length, freely|in the
wiring|space without squeezing or pressing the corée when the cover of the cable reel is put on
again fand fixed correctly.

10.5 [Internal earthing circuit

The internal earthing circuit in cable\reels including any joints, contacts and the like shall be
of low|electrical resistance.

Compliance is checked by the’following measurement which is made after the test spgcified
in Clalise 19.

A current derived from’an AC source, having a no-load voltage not exceeding 12 V, andl equal
to 1,5|times the-rated current of the cable reel or 25 A, whichever is the greater, is dassed
through the earthing circuit.

The voltage)drop is measured, and the resistance calculated from the current and this Violtage
drop.

In no case shall the resistance exceed 0,05 Q.

10.6 Internal moveable earth connection and slip rings

shal-be—duplicated- Two different and independent moveable earth connections shall be
provided between the terminal for the earthing conductor of the incoming cable and the
earthing terminal for the outgoing cable, or that of the socket-outlet. One of these connections
shall be a slip ring or an equally effective contact, while the other connection may be a ball-
bearing, a slip ring, a plain bearing, or the like, provided it is metallic.
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Compliance is checked by inspection.

10.6.2 Moveable earth connections between the terminal for the earthing conductor of the
incoming cable and accessible metal parts of the cable reel shall be duplicated, each of which
may be a ball bearing, a plain bearing, or the like, provided it is metallic.

Compliance is checked by inspection.

11 Terminals and terminations

11.1 |Common requiremeni@{&f terminals and terminations

11.1.1 Rewireable cable.reels shall be provided with terminals in which connection is|made
by mepns of screws, n@ equally efficient devices.

11.1.24 Non-rewijr8able cable reels shall be provided with soldered, welded, crimged or
equally effectiv rmanent connections.

solder €a is outside the crimping area.

Conne:}i&ﬁade by crimping a pre-soldered flexible conductor are not permitted, unless the

Non-rewireable cable reels shall not be provided with screwed or snap-on connections.
Compliance is checked by inspection.
11.1.3 Terminals shall allow the conductor to be connected without special preparation.

This requirement is not applicable to lug terminals

NOTE The term "special preparation" covers soldering of the wires of the conductor, use of terminal ends, etc.,
but not the reshaping of the conductor before introduction into the terminal or the twisting of a flexible conductor to
consolidate the end.

Compliance is checked by inspection.
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11.1.4 Parts of terminals and termination other than screws, nuts, washers, stirrups,
clamping plates and the like, shall be of a metal having, under conditions occurring in the
equipment, mechanical strength, electrical conductivity and resistance to corrosion adequate
for the intended use.

Suitable metals, when used within a permissible temperature range and under normal
conditions of chemical pollution, are:
— copper;

— an alloy containing at least 58 % copper for parts that are worked cold or at least 50 %
copper for other parts;

— stdinless steel containing at least 13 % chromium and not more than 0,09 % carb%

— stgel provided with an electroplated coating of zinc according to 1SO 2081 goating
hajing a thickness of at least: N
e |8 um (ISO service condition 2) for IP < X4 cable reels; Qq’
e |12 um (ISO service condition 3) IP = X5 cable reels; (bq’

— stegl provided with an electroplated coating of nickel and chromiu;(g'}cording to 1SO| 1456,
thg coating having a thickness of at least: (b

e | 20 um (ISO service condition 2) for IP < X4 cable reels; C)
e | 30 um (ISO service condition 3) for IP > X5 cable ree!e\;\

— stdel provided with an electroplated coating of tichcording to 1SO 2093, the cpating
haying a thickness equal to at least that specified

e |20 um (ISO service condition 2) for IP < X4 Qb e reels;
e | 30 um (ISO service condition 3) for IP >és§cable reels;
$

— Other metal no less resistant to corr@sion than copper and having mechanical properties
no|less suitable shall be the subjec‘t% investigation.

O
Parts pf terminals and terminatig&o}wer than screws, nuts, washers, stirrups, clamping [plates
and tHe like which may be subj

ed to mechanical wear, shall not be made of steel wWith an
electrgplated coating.

NOTE |Given values are nominal values.

-

Compliance is checke@nspection and by chemical analysis.

11.1.5 |If the b %&(ﬁ an earthing terminal is not part of the metal frame or housing [of the
cable [reel, th dy shall be of material as specified in 11.1.4 for parts of terminals.|If the
body i par e metal frame or housing, the clamping means shall be of such material.

If the b&ﬂ/ of an earthing terminal is part of a frame or housing made of aluminipm or
aluminium alloy, precautions shall be taken to avoid the risk of corrosion resulting from
contact between copper and aluminium or its alloys.

NOTE The requirement regarding the avoidance of the risk of corrosion does not preclude the use of adequately
coated metal screws or nuts.

Compliance is checked by inspection and by chemical analysis.

11.1.6 Terminals and terminations shall be properly fixed to the cable reel and shall not
loosen when connecting and disconnecting the conductors.

Terminals and terminations shall be protected against rotation.

Clamping means shall not serve to fix any other component.
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The clamping means for the conductor may be used to stop rotation or displacement.
Compliance is checked by inspection and, if necessary, by test of 20.2.

These requirements do not preclude terminals that are floating, or terminals so designed that
rotation or displacement of the terminal is prevented by the clamping screw or nut, provided
that their movement is appropriately limited and does not impair the correct operation of the
cable reel.

Terminals may be prevented from working loose by fixing with two screws, by fixing with one
screw in a recess such that there is no appreciable play, or by other suitable means.

Cover|ng with sealing compound without other means of locking is not deemed to wujﬁcient.
Self-hprdening resins may, however, be used to lock terminals or terminations h gre not
subjedt to torsion in normal use. (1/'\
DX
11.1.7] Each terminal shall be located in proximity to the other termin@f,‘ as well as|to the
internal earthing terminal, if any, unless there is a sound technical rea o the contrary.

(b'\
Compliance is checked by inspection. ((/C)

11.1.8 Terminals shall be so located or shielded that: O‘\\

— scfews or other parts becoming loose from the tegﬁﬁals cannot establish any eldctrical
cohnection between live parts and metal parts co@ ted to the earthing terminal,;

— copductors becoming detached from live terro\@fs cannot touch metal parts connedted to
the earthing terminal; 1%

— copductors becoming detached from the ching terminal cannot touch live parts.

Compliance is checked by inspection a&@by manual test.

11.1.9 When the conductors h e\?een correctly fitted, there shall be no risk of accidental
contagt between live parts of rent polarity or between such parts and accessible|metal
parts,|and, should a wire of€p randed conductor escape from a terminal, there shall|be no
risk thpt such a wire eme&w‘s from the enclosure.

The rgquirement witli rggard to the risk of accidental contact between live parts and agcess-
ible metal parts@pes not apply to cable reels having rated operating voltaggs not
exceefling 50 VQ.

parts @ er metal parts is concerned, by the following test:

Comp iang%’ checked by inspection and, where the risk of accidental contact betwegn live

An 8 mm length of insulation is removed from the end of a flexible conductor having the
nominal cross-sectional area specified in Table 8. One wire of the stranded conductor is left
free and the other wires are fully inserted and clamped into the terminal. The free wire is bent
back, without tearing the insulation, in every possible direction, but without making sharp
bends around barriers.

The free wire of a conductor connected to a live terminal shall neither touch any metal part
which is not a live part nor emerge from the enclosure. The free wire of a conductor
connected to the earthing terminal shall not touch any live part.

If necessary, the test is repeated with the free wire in another position.
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11.2

11.2.1
condu

Screw type terminals

Screw type terminals shall allow the proper connection of copper or coppe
ctors having the nominal cross-sectional area specified in Table 8.

r-alloy

For terminals other than lug terminals, compliance is checked by the following test and by the
tests of 11.5.

Gauges as specified in Figure 11, having a measuring section for testing the insertability of
the maximum specified cross-sectional area specified in Table 8, shall be able to penetrate
into the terminal aperture, down to the designated depth of the terminal, under their own

weight

Screw
tested

gauge

For pi
the cd
the las
than 1

Comp
11.2.2

Screw
mecha

NOTE

Comp
requir
would

11.2.3
metal

Compliance is ch@ed by inspection.
11.2.4 Lu minals shall be used only for cable reels having a rated current
least 0 A{ if*such terminals are provided, they shall be fitted with spring washers or €

effecti

3

type terminals that cannot be checked with the gauges specified in Figureg},/sl
by suitably shaped gauges, having the same cross-section as those of the apprq

s of Figure 11. Q

nductor shall have a depth such that the distance between thg bottom of the ho
t screw will be equal to at least half the diameter of the scre% nd in any case n

.5 mm. \Q/C)

iance is checked by inspection. Os\

L

Screw type terminals shall have appropriateQQhanical strength.
N
s and nuts for clamping shall have an ISG\\hread or a thread comparable in pitd
nical strength. %
)

Sl, BA and UN threads are considered as\ﬁg comparable in pitch and mechanical strength.

\\
iance is checked by inspectiony measurement and the test of 20.2. In addition
bments of 20.2, the terminals” shall not have undergone changes after the tes|
adversely affect their fuct)@g se.

surfaces with suffigient contact pressure and without damaging the conductor.

O

Screw type term§' als shall be so designed that they clamp the conductor be

ball be
priate

lar terminals in which the end of a conductor is not visible, ther{{@é to accomnjodate

e and
Dt less

h and

to the
{, that

tween

of at
qually

% king means.

Compliance is checked by inspection.

11.2.5 Clamping screws or nuts of earthing terminals shall be adequately locked against
accidental loosening, and it shall not be possible to loosen them without the aid of a tool.

Compliance is checked by inspection and by manual test.
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Dimensions in millimetres

3

Q}/

0
Flexible Rigid Diameter a Tolerai\\Qé fora

(solid or stranded) '\(b

mm? mm? mm ©" mm
W) 0

1 1 1,6 \s, 005

1,5 1,5 1,9 é\ -0,05
0

2,5 4 }& ~0,05
0

4 6 \\QM -0,06

6 10 WO 43 206
N 0

10 16 ‘Q‘Q) 5,4 0,06

16 25 Q\' 6.7 o7

.\@‘

Maximum cross-section of conductors and corresponding gauges.

Materia

11.3
11.3

: steel

N
\\Q

Figure 11 — Gauges f&_)testing insertability of round unprepared conductors
Screwless type t@nihals

.| Screwless tfp)e terminals shall allow the proper connection of copper or coppe

conduftors having@\e minimum cross-sectional areas indicated in Table 8.

the

Q.

Gauggs as @ified in Figure 11, having a measuring section for testing the insertab
Iher

oss-sectional area of Table 8, shall be able to penetrate into the te

F-alloy

lity of
Fminal

n mir@e
apertnTr{(p he designated depth of the terminal.

Screwless type terminals that cannot be checked with the gauges specified in Figure 11, shall
be tested by suitably shaped gauges, having the same nominal cross-sectional area as those

of th

e appropriate gauges given in Figure 11.

Compliance is checked by inspection.

11.3.2 Screwless type terminals shall be so designed that they clamp the conductor(s)

between metal

surfaces,

conductor(s).

Compliance is checked by inspection and the type tests of 11.5 and 11.6.

11.3

.3 Screwless type terminals shall have appropriate mechanical strength.

with sufficient contact pressure and without damaging the
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Compliance is checked by the following test:

Five insertions and disconnections are made with each type of conductor for which the
terminal is intended to be used, with conductor nominal cross-sectional area specified in
Table 8.

The insertion and disconnection of the conductors shall be made in accordance with the
manufacturer’s instructions.

New conductors are used each time, except for the fifth time, when the conductor used for the
fourth insertion is clamped at the same place. For each insertion, the conductors are either
pusheld as far as possible into the clamping unit or are inserted so that adequate corgnection
is obvVious. After each insertion the conductor is twisted through 90° and su ?Muently
discorjnected. <&

N
After fhese tests, the terminals shall not be damaged in such a way as to {@q{/r their further
use with conductors of the smallest and the largest cross-sectional areas(-og

N
11.3.4 The connection or disconnection of conductors shall be m?g%:b

— either by the use of a general-purpose tool or a conveédt integrated device fn the
terminal, to open it and to assist the insertion or the withq\r'& | of the conductor(s);
— or)py simple insertion. Q )

Discompnecting a conductor shall require an operatio Qer than a pull only on the conductor,
such that it can, in normal use, be performed man§ , with or without the help of a tool

b

Compliance is checked by inspection. %]
p y Insp \"Q

11.3.9 Opening for a tool intended to a@\%t the insertion or disconnection of the condyctors,
if needled, shall be clearly distinguishab@ from the opening intended for the conductor.

xO
Compliance is checked by inspegtion.
Qo

11.3.§ Terminals shall be sg;(’iesigned and constructed that:

— eafh conductor is ped individually in a separate independent clamping unjt (not
nefpessarily in sepafdate holes);
— dufing the co ‘tion or disconnection, the conductors can be connected or disconfected
either at t e time or separately.

It shall be@ﬁsible to clamp securely any number of conductors up to the maximum pre¢vided

for. \<</

Compliance is checked by inspection and by the tests of 11.5.

11.3.7 Terminals shall be so designed and constructed that inadequate insertion of the
conductor is avoided.

Compliance is checked by inspection.

11.3.8 Screwless terminals shall be so designed that the connected conductor remains
clamped, even if it has been bent during normal installation.

NOTE 1 This test is intended to simulate the bending forces on the conductor being transferred to the terminal
during installation.

Compliance is checked by the following test:
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For the bending test, three new samples shall be used.

IEC 61316:2021 RLV © IEC 2021

The test apparatus, the principle of which is shown in Figure 12, shall be constructed so that:

the test conductor, properly inserted into a clamping unit of the connecting devices, shall

be allowed to be bent (deflected) in any of the 12 directions differing from each other

by

30°t 5%

the starting point can be varied by 10° and 20° from the original point.

NOTE 2 A reference direction and starting point are not specified.

The

ending of the conductor from its straight position to the testing positions s

all be

perfor
condu

The b

thd
thd
thd

The f
meas|
condu|

med by means of a suitable device applying a force as specified in Table
ctor, at a specified distance from the clamping unit of the connecting device.Q},

N
N
force is applied in the direction perpendicular to the conductor; ('oq’
bending is attained without rotation of the conductor within th f%';mping unit;

force remains applied while the required voltage drop meas&bment is made.

bnding apparatus shall be so designed that:

prce for bending the conductor is specified in Tabl Q/ The distance "D" sH
red from the extremity of the connecting device sS[ncluding the guidance f
ctor, if any, to the point of application of the force t6,the conductor.

o the

all be
br the
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a) Principle of the test apparatus for bending tests b) Example of test arrangement to measurg the
on screwless terminals voltage drop during bending test on screwlpss

terminals

Key

A Amperemeter

mV  Mfllivoltmeter

S Switch

D Distance (Table2)

1 Sample

2 Tgrminal

3 Tgstonductor

4 Tésttenduetorbent

5 Point of application and directions of the force for bending the conductor
6 Bending force (perpendicular to the straight conductor)
7 Supply

8 Directions of application of the forces

Figure 12 — Information for the bending test
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Table 2 — Deflection test forces

Provis
meas|

The s
condu

The s

A clan
smallg
the s4
having

The tg
during
within

Nominal cross-sectional ) Distance
area of the test Deflection test force 2 D
conductor
Mm? AWG N mm
1,0 -- 0,25 100
1,5 16 0,5° 100
2,5 14 1,0° 100
4 12 2,0° 100
6 1Y 35 o6
10 8 7,0¢ 100 A

a8 The forces are chosen so that they stress the conductors close to the limit of<2~

elasticity. (1:\
b These values are based on IEC 60998-2-2. (19
¢  These values are based on IEC 60352-7. A ¢

N

ions shall be made so that the voltage drop across the cl @ing units under test (
red when the conductor is connected, as shown for exaé)e in Figure 12b).

ample is mounted on the fixed part of the test a acr)atus in such a way that tH
ctor can be freely bent. Q

irface of the test conductor shall be free oﬁ@rimenta/ contamination or corrosion

<

, with a rigid solid copper conductor havi
st cross-sectional area specified g~Table 8 and is submitted to a first test seq
me clamping terminal is submij to a second test sequence using the con
the largest cross-sectional a{'@, unless the first test sequence has failed.

hping terminal is fitted, as for normal

st shall be made with&current flowing (i.e. the current is not switched on 4
the test). A suitable power supply shall be used so that the current variations ar

15 %. @

A tenth of the test chjent assigned to the connected conductor, according to Table 5

flow th
in ong

The fd

rough the c@ﬂecﬁng devices. A bending force shall be applied as shown in Figur]
of the 12%irections and the voltage drop across this clamping unit shall be meast

Figurg

an be

e test

hg the
ence;
ductor

nd off
e kept

shall
e 12a),
red.

bwn in

rc s%l then be applied successively in each of the remaining 11 directions sh
éa following the same test procedure.

If at any of the 12 test directions the voltage drop is greater than 2,5 mV, the force shall be
maintained in this direction until the voltage drop is reduced to a value below 2,5 mV, but for
not more than 1 min. After the voltage drop has reached a value below 2,5 mV, the force shall
be maintained in the same direction for a further period of 30 s during which period the
voltage drop shall not have increased.

The other two samples of the test set shall be tested according to the same test procedure,
but moving the 12 directions of the force, so that they differ by approximately 10° for each
sample.

If one sample fails in one of the directions of application of the test force, the tests shall be
repeated on another set of samples, all of which shall comply with the repeated tests.
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11.4 Insulation piercing terminals (IPT)

11.4.1 Insulation piercing terminals shall allow the proper connection of copper or copper-
alloy conductors having a nominal cross-sectional area as shown in Table 8.

Compliance is checked by inspection and by introducing the largest insulated conductor
according to Table 8.

11.4.2 Insulation piercing terminals shall be so designed that they clamp the conductor
between metal surfaces with sufficient contact pressure and without damaging the conductor.

Compliance is checked by inspection and the tests or 1T1.5 ana 17.0. A

Alternptively, insulation piercing terminals may clamp the conductor between thQ}(etal part
and thle insulated part provided they comply with the test of 11.7. (1/'\
Q

Compliance is checked by inspection and the tests of 11.5 and 11.7. '\(bq’
11.4.3 Insulation piercing terminals shall have appropriate mech r?strength.

Compliance is checked by the following test: \Q/C)

S

Five ipsertions and disconnections are made with co@uctors having the nominal fcross-
sectiopal area indicated in Table 8. QQ

The i;[asertion and disconnection of the condua{& shall be made in accordance with the
manuflacturer’s instructions. %)

)
If insdlation piercing terminals use scre\vﬁgor wire connection, the torque value of Taple 11
shall be used. Higher values of torun’ ay be used if so stated by the manufacturel in its
technigal documentation.

xO
New donductors are used eaﬂt@\g, except for the fifth time, when the conductor used for the
fourth|insertion is clamped he same place. For each insertion, the conductors arel|either
pushe as far as possibl into the clamping unit or are inserted so that adequate connection
is obvious. After eac %ésertion the conductor is twisted through 90° and subsequently
disconnected. C)

-

After fhese test e terminals shall not be damaged in such a way as to impair their further
use with con ors of the smallest and largest cross-sectional areas.

<{}1e connection or disconnection of conductors shall be made using a ggneral-
; coora—convertentintegrated—device—nthe—terminalassisting—the—inserton—or the
withdrawal of the conductors.

The disconnection of a conductor shall require an operation other than a pull on the conductor
only. It shall be necessary to take a deliberate action to disconnect it by hand or with a
suitable tool.

Compliance is checked by inspection.

11.4.5 The opening for a tool intended to assist the insertion or disconnection of the
conductors, if needed, shall be clearly distinguishable from the opening intended for the
conductor.

Compliance is checked by inspection.
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11.4.6 Terminals shall be so designed and constructed that:

— each conductor is clamped individually in a separate independent clamping unit (not
necessarily in separate holes);

— during the connection or disconnection, the conductors can be connected or disconnected
either at the same time or separately.

It shall be possible to clamp securely any number of conductors up to the maximum provided

for.

Compliance is checked by inspection

11.5

11.5.1
Cross-

The tg
area g

The I€

Clamg
termin

Wherse
while

Each

The ¢
positid

with th

Mechanical tests on terminals \%

New terminals are fitted with new conductors and of the minimum andy{h ma
sectional areas and are tested with the apparatus shown in Figure 13. Qq,

st shall be carried out on six samples: three with the smallest con@i‘or cross-se
nd three with the largest conductor cross-sectional area. ,\"b

ngth of the test conductor shall be 75 mm longer than th?&()e'ght H specified in Ta
N

ing screws, if any, are tightened with the torque acc@‘ding to Table 11. Otherwi
als are connected according to the manufacturer’é' structions.

there is a guidance for the conductor at th&\:{gmping unit, the terminal shall be
nstalled in the cable reel. Q
%

conductor is subjected to the foIIowirg}gt:

ned at a height H below the ipment, as given in Table 3. The bushing is pos

in a h¢rizontal plane, such that\jéi\fbentre line describes a circle of 75 mm diameter, con

of (10

The d
shall

bindin
suspe

During

e centre of the c/ampir@) it in the horizontal plane. The platen is then rotated at
t 2) r/min. .

stance betwee @e mouth of the clamping unit and the upper surface of the b
be within 15 of the height in Table 3. The bushing may be lubricated to p
g, twistin otation of the insulated conductor. A mass, as specified in Tabl4
hded fro&ﬁe end of the conductor. The duration of the test is 15 min.

clamp

imum

ctional

ble 3.

ke the

fested

)
nd of the conductor is passed&hrough an appropriate-sized bushing in a platen,

tioned
entric
a rate

ishing
revent
b 3, s

ar the

t;&pest, the conductor shall neither slip out of the clamping unit nor break ne
nit.

Terminals shall not, during this test, damage the conductor in such a way as to render it unfit
for further use.
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Dimension in millimetres

\ N
S BN\
375 \\ SN
NN
! ; N
| ]
o Il |
[
@, :
0

Key
A Clamping unit
B Platen
C Bushing hole
D Mags
Figure 13 — Test arrangement for terminals
Table 3 — Pulling test values on terminals
Nominal Diameter Height? Mass
cross-sectional of bushing
area
mm? mm mm kg
1,0 6,5 260 0,4
1,5 6,5 260 0,4
2,5 9,5 280 0,7
4,0 9,5 280 0,9
6,0 9,5 280 1,4
10,0 9,5 280 2,0
16,0 13,0 300 2,9
If a bushing with the given hole diameter is not adequate to accommodate the
conductor without binding, a bushing having the next largest hole may be used.
@ Tolerance for height H: £15 mm.
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11.5.2 Verification is carried out successively with conductors of the largest and smallest
cross-sectional areas specified in Table 8, using class 1 or class 2 conductors for terminals of
fixed socket-outlets or appliance inlets, and class 5 conductors for terminals of plugs or
portable socket-outlets.

For socket-outlets or appliance inlets with screwless type terminal or insulation piercing
terminals that accept only flexible conductors according to 6.7, verification is carried out with
class 5 conductors.

r nuts
tightemped to two-thirds of the torque indicated in Table 11, unless the torque is spe@f'ed by

the manufacturer on the product or in an instruction sheet. Q},

opposjte direction to that in which the conductor was inserted. The pull is aj d withouft jerks

Each |conductor is subjected to a pull according to the value in Table s‘b'>erted in the
for 1 min. The maximum length of the test conductor shall be 1 m. ,\Q)’

During the test, the conductor shall not slip out of the terminal nor@al! it break at, or |n, the
clampfng unit. C)
\Z

Table 4 — Pulling forceos\

Ve
Nominal cross-sectional area QO}IIing force

mm? N
&\& N
1 (%) 35
1,5 ,\\Q 40

N
2,5 @ 50
dA\ 60
\{:\'6 80
QS

C)\\ 10 90
. 16 100

™
11.6 |Voltage dr@%&t for screwless type terminals and for insulation piercing
terminal

The fcllowir@st is made on new samples which have not been used for any other test.

The t=s{</s made with new copper conductors having the minimum and maximum [cross-
sectional areas according to Table 3.

The number of samples according to the type of conductors is:

— for terminals which can accept solid types of conductors only: 6 samples;
— for terminals which can accept rigid types of conductors only: 6 samples;
— for terminals which can accept flexible conductors only: 6 samples;
— for terminals which can accept all types of conductors: 12 samples.

Conductors having the smallest cross-sectional area are connected, as in normal use, to each
of three terminals. Conductors having the largest cross-sectional area are connected, as in
normal use, to each of the other three terminals. Each set of three terminals is connected in
series.
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For a terminal which can accept all types of conductors, this test shall be performed twice,
once with rigid conductors and once with flexible conductors (12 terminals in total).

The clamping screws or nuts, if any, are tightened with the torque according to Table 10,
unless the torque is specified by the manufacturer on the product or in an instruction sheet.

The use of AC is preferable, but DC is acceptable.

After this test, an inspection by the naked eye, with normal or corrected vision, without
additional magnification, shall show no changes obviously impairing further use, such as
cracks, deformations or the like.

The w
initiall

Excep)
series

hole test arrangement including the conductors is placed in a heating cabi a(/w
kept at a temperature of 20 °C + 2 °C. é‘

t during the cooling period, the test current, as defined in Table 5, is eﬁned throu
circuit. The test current shall be applied for the initial 30 min of eaQb

rminals are then subjected to 192 temperature cycles, each q?e having a dura

pich is

ph the

The tdg jon of
approximately 1 h, as follows: C)
The alr temperature in the cabinet is raised in approximatelb%z} min to 40 °C.
This femperature is maintained within +5 °C of thé@alue for approximately 10 min. The
terminjals are then allowed to cool down for a ximately 20 min, to a temperatlre of
approximately 30 °C, forced cooling being allo@ They are kept at this temperatyre for
approximately 10 min and, if necessary, for mqgs ring the voltage drop, then allowed fo cool
down further to a temperature of 20 °C + 2 (&‘Q
During the ageing test, the voltage—dr%@heasurement is made in the ambient cool copdition
to ensure stability. o)

b\
The vpltage drop in the terminig\)j‘l"s measured and recorded after the completion of the 24th
and 192nd cycle.
The mpaximum allowa %Itage drop of each clamping unit, measured with the currgnt as
speciffed in Table 5, | not exceed the smaller of the two following values:
— either 22,5
- 1,% time& value measured after the 24th cycle.
The rregg"ng points shall be as close as possible to the clamping unit of the terminal.|If this
is notlpodSsible, the measured value shall be reduced by the value of the voltage droplin the
conductor between the two measuring points.

The temperature in the heating cabinet shall be measured at a distance of at least 50 mm
from the samples.
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Table 5 — Test current

11.7

11.7.1
The tg

—  thd
—  thd

38Hth cycle, each time at a temperature for the i
Thie voltage drop measurement shall not excee\§t~he smaller of the two following vall

11.7.2

Three
maxinj
flexibl

Screw

The t
conne

The v
The v

Nominal cross-sectional area Test current?

mm? A

1,0 13,5
1,5 17,5
2,5 24,0
4,0 32,0
6,0 41,0
100 570

2 Test current is only acceptable if the same or less A
than the test current of the cable reel. Q}/

Tests for insulation piercing terminals transmitting contact presgure via
insulating parts N :
N

Temperature-cycling test Q)
st procedure is the same as described in 11.6 except as{é@ws:

N

number of cycles is increased from 192 to 384; (@)

either 22,5 mV, or %)
1,5 times the value measured after t ’é\&Bth cycle.

Short-time withstand curren&@bt

new samples are fitted with ﬁ@v rigid (solid or stranded) or flexible conductors w

b conductors, then flex@\conductors shall be used.

-

s, if any, are tigh@&d with two thirds of torques as stated in Table 11.

brminal shal g/)thstand a current of 120 A/mm? of the cross-sectional area
cted con r, for 1 s. The test is performed once.

D [ drop shall not exceed 1,5 times the value measured before the test.

oltfé)%rop is measured after the terminal has attained normal ambient tempe
AN

2021

voltage drop in each insulation piercing termiﬁcs measured after the 48th apd the
tion piercing terminal of 20 °C | 2 °C.

es’

ith the

um cross-sectional area. e terminal can be used for rigid (solid or strande{l) and

bf the

ature.

In order to limit additional heating, the current for measuring the voltage drop before and after
the test shall be one-tenth of the value shown in Table 5.

After this test an inspection by the naked eye, with normal or corrected vision, without
additional magnification, shall show no change obviously impairing further use, such as
cracks, deformations or the like.

12 Interlocks

Thi £ IEC 603091 | licable.
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4312 Resistance to ageing of rubber and thermoplastic material

MMM‘ i i O

Cable reels with enclosures of rubber or thermoplastic material, and parts of elastomeric such
as sealing rings and gaskets, shall be sufficiently resistant to ageing.

Compliance is checked by an accelerated ageing test made in an atmosphere having the
composition and pressure of the ambient air.

The s

'—:m,nlpc are Queppndprl frnply ina hpnﬁng cahinet ventilated hy natural circulatio

n. The

tempe
- (7
- (8
After

exami

magni
compl

The u

Naturd

1413

13.1
edges

Comp

13.2

— thd

— the
ba

pa
— int

— an

rature in the cabinet and the duration of the ageing test are:

) + 2) °C and 10 days (240 h), for rubber;
) + 2) °C and 7 days (168 h), for thermoplastic material.

the samples have been allowed to attain approximately room temperature, thg
ned and shall show no crack visible with normal or corrected vision, without add

ance with this document.
be of an electrically heated cabinet is recommended.

I circulation may be provided by holes in the wal{S\of the cabinet.

General Construction

Accessible surfaces of cable reels shall be free from burrs, flashes and similar

iance is checked by inspectiof

Rewireable cable reels(shall be so constructed as to permit:

conductors to be easily introduced into the terminals;

correct positioning of the conductors without their insulation coming into conta
re metal parts 0f a polarity different from that of the conductor, or with accessible
ts;

ernal wiring to remain securely fixed whilst the flexible cable is connected;
adeqguate arrangement of the terminals allowing the flexible cable to be

int

by are
itional

fication. After the test, the samples shall show no damage which would lead t¢ non-

sharp

t with
metal

easily

roduced and connected without the risk of damaging the insulation of the flexible @

able.

Compliance is checked by inspection and by disconnecting and reconnecting, using the
flexible cables as delivered with the cable reel.

13.3

13.4

Inlet openings in metal through which flexible cables pass, shall be provided with a
bushing of insulating material.

Non-rewireable cable reels shall be such that:

— the flexible cable cannot be separated from the cable reel without making it permanently
useless;

— the cable reel cannot be opened by hand or by using a general-purpose tool, for example
a screwdriver;
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— winding of the flexible cable is done in a smooth space without sharp edges, burrs and the
like which might cause damage to the insulation of the flexible cable.

A cable reel is considered to be permanently useless when, for re-assembling the cable reel,
parts or materials other than the original have to be used.

13.5 Flexible cables shall be effectively prevented from coming into contact with moving
parts which might cause damage to their insulation.

13.6 Bare live conductors shall be reliably secured so that the distance between them, and
the distances to accessible metal parts, cannot be reduced below the values given in
Clause—24+

Compliance is checked by measurement and inspection after the tests of Clause 19.

13.7 |Cable reels incorporating one or more socket-outlets shall ensure (Continuity fo the
earth ¢contacts.

Compliance is checked by inspection and by manual test.

13.8 |Cable reels shall be so constructed that there is no risk“of short-circuit betwegn live
parts and accessible metal parts due to loosened internal wiring; screws or the like.

Compliance is checked by inspection and by manual teSt

13.9 [Insulating linings, barriers and the like shallvhave adequate mechanical strength and
shall Qe secured in a reliable manner.

Compliance is checked by inspection and by manual test.

13.10|A cable reel shall be fitted with a thermal cut-out and/or a current cut-out, [which
shall Qe:

—  trlp-free;

bn-self-resetting-type thermal or current cut-out;

n
constructed so that when resetting, live parts shall not become accessible;

— constructed sowthat the setting of temperature or current cannot be altered by the uger;
and which_shall disconnect

a)| at least-one pole in two-pole cable reels, which shall be the phase pole on polarized
cablereels; or

b)| all*poles, except the neutral pole on other cable reels.

Fuses are only allowed when it is not possible for the user to replace them with fuses of
higher rating than those originally fitted. The protective conductor, if any, shall not be
interrupted.

Compliance is checked by inspection and by manual test.

NOTE In the following country, fuses are not allowed: Denmark.

13.11 Cable entry shall be reliably fixed and be so shaped as to prevent damage from the
material in which it is mounted. Cable entry shall not be made of natural elastomeric material,
for example, rubber.

Compliance is checked by inspection and by manual test and by test of Clause 12.
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13.12 Cable reels incorporating a residual current device with 7,, <30 mA shall be so
constructed that no more than 2 m of cable remains on the supply side of the residual current
device.

Compliance—for-subclavses—14-6-to—14-11 is checked by inspection and by manual test-and

13.13

Cut-outs shall not self-reset at low temperature.

Compliance is checked by the following test:

The ¢
when

13.14

cut-outs, thermal cut-outs, safety transformers, motors, switches, fuses)‘residual g

devicHq
as the

Comp

13.15

t-out shall be caused to operate, and it shall be checked that it does not sel
kept at a low temperature of (-25 £ 2) °C for approximately 18 h.

Components incorporated or integrated in cable reels, such as flexible] cable, g

s, lampholders and connecting devices shall comply with the relevant standards
y reasonably apply.

Plugs and appliance inlets shall be in accordanceswith IEC 60309-1 or IEC 60309

least

harm
the ca

Sockeft-outlets shall be of a type which prevents the insertion of plugs used with ¢

equipf

NOTE

permif.

13.16
socke
outlet,

The rg
rated
curren
proteg

IEC 6{309-2 or [EC 60309-4. Other socket-outlets shall either be in accordance with a

one of the socket-outlets—er—connecters shall{be in accordance with IEC 60

nized system or in accordance with the system of socket-outlets in the country
le reel is intended to be used.

hent.

L The plugs for equipment of ‘ctass 0 can be used only as far as national wiring

Portable cable reels_shall be equipped with one plug or appliance inlet and at lea

ted curreni.of fixed or portable socket-outlets-er-connectors shall not be higher th
current (of) the cable reel. Fixed or portable socket-outlets—er-connectors with a

ting'device.

f-reset

urrent
urrent
as far

bnents according to IEC 60730-2-9 shall be of Type 1.D, 2B, 1.E or 2.E with a mifimum
numbgér of cycles equal to 300.

-2. At
309-1,
hother
where

ass 0

rules

5t one

-outlet. Fixed cable-reels shall be equipped with at least one fixed or portable sjocket-

an the
rated

t lower~than the rated current of the cable reel shall be protected by a suitable

The rated current of the plug, if any, shall not be less than the rated current of the cable reel.

Components shall suit operating conditions specified for the cable reel.

Compliance is checked by inspection.

15 Construction-of socket-outlets

Thi ¢ IEC 603001 lisable.
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416 Construction-of plugs-and-connectors
Thi  IEC 60309-1 | licable.

17 C : £ anoli inl

Thi £ IEC 60300-1 lieable.

1814

Degrees of protection

14.1

Cable

Socke
closed.

Comp

14.2
Cable

forpo|

as abq

- : i E : g
reels shall have the degrees of protection marked on the products.

t-outlets of domestic type are tested without the plug inserted~and with the lid,

iance is checked by the appropriate tests mentioned inc14.2 and 14.3.

reels shall be tested in accordance with-18-<and IEC 60529 in fully unreeled comdition

rtable—cable—reels, in the most unfavourable-position. Fixed cable reels shall be
ve but mounted as specified by the manufacturer’s instructions.

Immediately after the tests, the samplesZshall withstand the dielectric strength test sp

f any,

tested

beified
extent

ormal

ely by

in 15.8, and inspection shall show that.water has not entered the samples to such an

that could impair their further use.

e Reslecomen

14.3 |All cablereels shall be proofed against humid conditions which may occur in 1

use.

Comp idllbb' ib b;lb‘br’\b'ul l'Jy tlllb' ;Iulllidity tlcdtlllb'llt u'b'oul'bc'u' I.Il 743, fUI'I’UWb'U’ illllllb'ljid

the measurement of the insulation resistance and by the dielectric strength test, specified
in Clause 15.

Cable entries, if any, are left open. If knock-outs are provided, one of them is opened.

Covers which can be removed or opened without the aid of a tool are removed or opened and
subjected to the humidity treatment along with the main part. Spring lids are open during this
treatment.

The humidity treatment is carried out in a humidity cabinet containing air with a relative
humidity maintained between 91 % and 95 %. The temperature of the air, at all places where
samples can be located, is maintained within 1 °C of any convenient value between 20 °C
and 30 °C.
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The sample is kept in the cabinet for seven days (168 h)-fortPX4-and 1PX5 cablereels.

In most cases, the sample may be brought to the temperature specified by keeping it at this
temperature for at least 4 h before the humidity treatment.

The fest is performed according to IEC 60068-2-78 with parameters specified b

docun

After {
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to the
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a) be
b) be

NOTE
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insulati

15.3
value

ent.

his treatment the sample shall show no damage within the meaning_efthis documsg

nsulation resistance and dielectric strength
The insulation resistance and the dielectric strength of.cable reels shall be adequ

iance is checked by the tests specified in 15.2¢«and 15.3 which are made imme
he test of 14.3 in the humidity cabinet or in the<room in which the samples were b
\preseribed required temperature, after reassembly of those parts which may have
ed. Cable reels shall be unreeled prior to carrying out the tests.

The insulation resistance is measured”with a DC voltage of approximately 500
pbasurement being made 1 min after;application of the voltage.

bn-rewireable and rewireable\.cable reels the insulation resistance shall not b
MQ and shall be measured consecutively:

fween all poles connected together and the body;

fween each pole insturn and all others, these being connected to the body.

The term "body" includes all accessible metal parts, handles, knobs, grips and the like and their S|
hafts become live.in the event of an insulating fault, and metal foil in contact with all accessible sur}
g material; df)dees not include metal parts which are not accessible.

A voltage of substantially sine-wave form, having a frequency of 50 Hz/60 Hz a
shown'in Table 2, is applied for 1 min between the parts indicated in 15.2.

bnt.

hte.

Hiately
rought
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V DC,

b less

hafts, if
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Table 6 — Test voltage for dielectric strength test

Insulation voltage? of the cable reels Test voltage
\Y \Y
Up to and including 50 500
Over 50 up to and including 415 2 000°
Over 415 up to and including 500 2 500
Over 500 up to and including 690 3 000
2 The insulation voltage is at least equal to the highest rated operating voltage.
b This value is increased to 2 500 V for metal enclosures lined with insulating
material.
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Initially, no more than half the-preseribed specified voltage is applied, then it is raised rapidly
to the full value.

No flash-over or breakdown shall occur during the test.

Glow discharges without a drop in voltage are neglected.

21416 Normal operation

16.1 |Cable reels shall withstand, without excessive wear or other harmful effedt, the

mechanical, electrical and thermal stresses occurring in normal use.

Compliance is checked by the following test.

16.2 |In cable reels incorporating contacts intended to maké.econnection between fixdd and
moving parts (e.g. slip rings), each phase conductor,neutral conductor and egrthing
condugtor, if any, is loaded with the rated current related to the—minimum nominal [cross-
sectiop sectional area indicated in Table 8 and derived from an AC source with a np-load
voltage not exceeding 12 V. The voltage drop is méasured adjacent to the contact-making
membiers.

This measurement shall be made immediately after the cable reel, under rated load, has
reachéd its steady thermal condition. In no;case shall the resistance exceed 0,05 Q. The test
is repgated after the cable reel has been“subjected to the test for normal operation described
in 16.8 to 16.6 and to the electric strength test of 16.7. The increase of resistance shall pot be
more [than 50 % with a maximum “of 0,075 Q for the phase conductor(s) and the neutral
condugtor, and a maximum of 0,05 Q for the earthing conductor.

NOTE

16.3 |The flexible cable”is unreeled and fully reeled on to the cable reel as in normal uge at a
rate of approximately. 0,5 m/s, in the direction most likely to occur in normal use. The [est is
carriedl out as described in 16.4 to 16.6.

16.4 |For~hand-operated cable reels not incorporating movable contacts (slip rirlgs or
the likge):

— the total length of the flexible cable is unreeled;
— the number of cycles of operation is 100.

16.5 For hand-operated cable reels incorporating movable contacts, the test shall be carried
out at the rated current of the fully reeled cable reel:

— the flexible cable is unreeled in such a way that the rotating part of the reel makes
approximately two revolutions, and such that at least two turns of the cable remain on the
reel;

— during the recoiling, the flexible cable is held under tension applying a force of 10 N/mm?2
of the-tetal nominal cross-sectional area of the conductors of the cable up to a maximum
of 100 N;

— the number of cycles of operation for a 16 A cable reel is 10 000 (ten thousand) and
for 32 A and 63 A cable reels the number of cycles shall be 4 000 (four thousand).
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NOTE

16.6

One cycle-contains consists of one unreeling followed by one reeling.

For spring and motor-operated cable reels:

— the flexible cable is unreeled in such a way that the rotating part of the reel makes
approximately two revolutions, and such that at least two turns of cable remain on the reel;

— during the recoiling, the flexible cable is held under tension applying a force which is

ad

apted to the reeling force of the cable reel;

— the number of cycles of operation for 16 A cable reels is 10 000 (ten thousand);
— for 32 A and 63 A cable reels the number of cycles shall be 4 000 (four thousand);

— the_cable of a reel incorporating an automatic return mechanism shall be fully un

reeled

an
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strength test, as described in 15.3 but with the test voltage-reduced by 500 V for cablg
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17.11
cause

17.1.2
stated

Portah
walls

his test, the cable reel shall show no damage impairing safety and its furtherdUse.

icular, the cable reel shall show:

loosening of electrical connections;
loosening of mechanical parts or connections;

damage to the sheath or insulation of the cable.

Immediately after the tests of 16.3 to 16.6, the cableireels shall withstand an e

an insulation voltage exceeding 50 V. The test’is*made without a preceding hy
ent.

trical connections or conductors.

Temperature rise

Temperature rise in normal-use

Cable reels shall not’/attain excessive temperatures in normal use, such thg
a danger to persons.or surroundings.

Compliance\is checked by determining the temperature rise of the various
in Table 7.

le cable-reels are placed in their normal position of use in a test corner as near
hs possible. The test corner consists of a floor and two walls at right angles, all of

black-

painted plywood having a thickness of 20 mm. Cable reels for fixed mountin

( allowed to return unhindered 100 times using the automatic system incorporated.

lectric
reels
midity

5h-over or breakdown shall occur during the‘test. In addition, there shall be no brefakage

t they

parts

to the
a dull
g are

moun

cd o the waltor the ceifing ima test cormer as near to the ceiting ana waltas possible.

The test corner consists of a ceiling and two walls at right angles, all of dull black-painted
plywood having a thickness of 20 mm.

Temperature rises are determined by means of fine wire thermocouples, chosen and
positioned so that they have the minimum effect on the temperature of the part under test.

Thermocouples used for determining the temperature rise of the surface of walls, ceiling and
floor are embedded in the surface or attached to the back of small blackened disks of copper
or brass, 15 mm in diameter and 1 mm thick, which are flush with the surface.

So far as it is possible, the cable reel is positioned so that parts likely to attain highest

tempe

ratures touch the disks.
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In determining the temperature rises of handles, knobs, grips and the like, consideration is

given to all parts which are gripped in normal use and, if of insulating material, to parts in
contact with hot metal.

The temperature rise of electrical insulation is determined at places where failure could cause
a short-circuit, a contact between live parts and accessible metal parts, or a reduction of
creepage distances or clearances below the values specified in Clause 21.

The test is made both with cable reels fully reeled and unreeled. Cable reels loaded with the
rated power corresponding respectively to the marking for unreeled and reeled condition, are
operated until steady conditions are established.

The tgst current corresponds to cos ¢ = 1.
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Table 7 — Permissible temperature rise

Parts Temperature rise
K

Rubber insulation of internal and external wiring and flexible cable 35
Polyvinyl chloride insulation of internal wiring 45
Cord-sheath used as supplementary insulation 35
Silicone rubber insulation of internal wiring and flexible cables 145
Rubber used for gaskets or other parts, the deterioration of which could affect
safety:

— Wwhen used as supplementary insulation or as reinforced insulation 40

— |n other cases 50

Materigl used as insulation other than for wires:

— Moulding of:
e phenol-formaldehyde with cellulose fillers 85
e phenol-formaldehyde with mineral fillers 100
e melamine-formaldehyde 75
e urea-formaldehyde 65
e polyester with glass-fibre reinforcement 110
e silicone rubber 145
e polytetrafluoroethylene 265
e pure mica and tightly sintered ceramic material ‘when such products 400
are used as supplementary or reinforced insulation
e thermoplastic material a)
Suppofts, walls, ceiling and floor of the test corner 60
Sliding contacts 65
Handlgs and similar parts which, in normal use, are touched by hand
—  pf metal 40
— pof insulating material 50
Termirjals, including earthing terminals for external conductors 60

Lampholder E27:
— [netal or ceramic type 160
— |nsulated typetether than ceramic 120

Lampholder E14,B15, B22:

— netal,orceramic type 130
— |nsulated type, other than ceramic 90
with T-marking 1-25

a8 Owing to the great number of thermoplastic insulating materials, it is not possible to specify permissible
temperature rises for such materials. Provisionally, the ball pressure test described in IEC 60309-1:2021,
27.1 shall be carried out.

During the test, the thermal cut-out or current-sensing-devices cut-out shall not operate.

After the test, the cable reel shall show no deformation or damage within the meaning of this
document.

NOTE Experience has shown that the hottest point of flexible cable insulation is likely to occur between the
second and third layers, in the central area, of the cable reel when carefully reeled.
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17.2 Temperature rise under overload conditions

17.2.1 Cable reels shall be so constructed that there is no risk of fire or electric shock as a
result of abnormal electrical load.

Compliance is checked by the tests of 17.2.2 and 17.2.3.

17.2.2 Cable reels are tested under the conditions described in 17.1.2 and are loaded with
the highest possible current at which the thermal cut-out or current-sensing device will not
operate, until steady conditions are established, or for 4 h, whichever is the shortest period.

NOTE [Steaty COMutHons are Teached WheT the tempeTrature qoes Mot vary by more tham K]
The temperature rise of the parts of the cable reels, shown in Table 7 shall notyexcged by
more than 25 K the relevant values in that table.

After the test, the following conditions shall be fulfilled.

a) THe cable reel shall show no deformation affecting the protectiomagainst electric shock.
THere shall be no short-circuit or damage to the insulation of the.cable reel or to the|cable,
and the further use of the cable reel shall not be impaired.

Compliance is checked by inspection, by a test with the standard test finger-shown-infifyure—2
ofHEG-60309-1 according to IEC 61032 Probe B and by thecdielectric strength test specffied in
15.3, the test voltage being reduced by 500 V.

The humidity treatment is not repeated before the dieléctric strength test is carried out.

b) The thermal or current cut-out shall not becdeformed or damaged, and the present| value
shall not be changed.

Compliance is checked by inspection and by a comparison release test on a cable regl that
has not been subjected to the test of 17:1.2.

c) The earth connection shall not\be impaired.

Compliance is checked by the.test specified in 10.4.

17.2.3 The cable reel is* tested fully reeled under the condition described in 17.1.2, the test
load Being that corresponding to 1,5 times the rated current of the socket-outlets in which the
plug of the cable reel'may be inserted or 1,5 times the rated current of the protective devyice in
the case of fixeds/cable reels.

The lgad (isyapplied until steady conditions are reached, or thermal or current cut-olit has
operated{ After the test:

a) the cable reel shall show no deformation affecting the protection against electric shock.

Compliance is checked by inspection and by a test with the standard test finger-shown—in
Hgure2-ofHEC-60309-1 according to IEC 61032 Probe B. It shall not be possible to touch live
parts;

b) the earth connection shall not be impaired.

Compliance is checked by the test specified in 10.4.
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2318 Flexible cables and their connection

18.1 Cable reels shall be provided with a flexible cable complying with IEC 60245-4 of one
of the types specified in Table 8, the nominal cross-sectional area being not less than the
value shown.

NoFE—Flexible cables having nominal cross-sections other than those specified in Table 8
may be used if the load is known.

18.2 Minimum cable sizes shall be based on the lowest current rating of the plug or the
protection device, incorporated in the cable reel, as shown in Table 8.

Table 8 — Minimum cable sizes

Iirted Nominal current
opgrating )
voltage A Type of cable Noml.nal crpss-
oth IEC 60245 (all sectional grea
Preferred rated current t er (a
ratings parts)
Series | Sefigs Il mm?2
Not 16 20 66 10
excpeding
50 32 30 66 10
6 53 57° 66 1
10 53, 57°, 66 1,5
16 20 532 572 66 2,5b)
Qver 25 66 4
50 32 30 53, 66 6
40 66 10
50 66 10
63 60 66 16
2 Not applicable to cable reels having a rated operating voltage exceeding 415 V.
b For cable reels having a rated operating voltage not exceeding 50 V, the value is increased to 4 mm?2.

For insulated cable only, the core connected to the earthing terminal shall be identified by the
colour combination green/yellow. The nominal cross-sectional area of the earthing conductor
and of the neutral conductor, if any, shall be at least equal to that of the phase conductors.

The pilot conductor, if any, shall have a nominal cross-sectional area of at least 2,5 mmZ.

Compliance is checked by inspection-and-by-the-testof23.
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18.3 Flexible cables shall have the same number of conductors as there are poles in the
cable reel and in the socket-outlets except for voltage not exceeding 50 V, fitted earthing
contacts, if any, being considered as one pole, irrespective of their number. The conductor
connected to the earthing contact shall be identified by the colour combination green/yellow.

Compliance is checked by inspection.
18.4 The maximum length of the flexible cable shall be as shown in Table 9.

Table 9 — Maximum length of cable

Nominal cross-sectional area Maximum length of cable
mm? m
Up to and including 6 80
Over 6 up to and including 16 100

Compliance-with-the—regquirements—of-23-1 is checked by inspectionNby measurement and by
checklng that the flexible cables are in accordance with IEC 60245-4.

18.5 |Cable reels shall be provided with a cable anchorage” so that the conductofs are
relieved from strain, including twisting, where they are cofhected to the terminals, and that
their dovering is protected from abrasion.

The cable anchorage shall be of insulating material or be provided with an insulating| lining
and be so designed that the cable cannot totich clamping screws, if any, of the|cable
anchorage, if these screws are accessible or.glectrically connected to accessible metal parts.

Glandp shall not be used as cable anchorage. Makeshift methods, such as tying the cabje into
a knofj or tying the ends with string, shall'not be used.

Compliance with this requirementis checked by inspection.

18.6 |lIt shall be made clear how relief from strain and prevention from twisting are intended
to be-g¢ffected performeds

The cpble anchorage;”or parts of it, shall be integral with or fixed to one of the parts |of the
cable feel.

Cable|anchorage shall be suitable for the different types of flexible cables declared by the
manuflacturer, and insulating linings, |f any, shall be securely f|xed to the metal parts;| metal

The cable anchorage of rewireable cable reels shall be so designed and located that
replacement of the flexible cable is easily possible.

Clamping screws, if any, which-have—te—be are operated when replacing the flexible cable,
shall not serve to fix any other component.

Compliance is checked by inspection and by the test of 18.7.
18.7 The cable anchorage of cable reels is subjected to a pull test followed by a torque test.

For rewireable cable reels, the conductors are introduced into the terminals, the terminal
screw being tightened just sufficiently to prevent the conductors from easily changing their
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position. The cable anchorage is used in the normal way, any clamping screws being
tightened with a torque equal to two-thirds of that specified in Table 7.

After reassembly of the cable reel, the parts shall fit snugly, and it shall not be possible to
push the cable into the cable reel to any appreciable extent.

Non-rewireable cable reels are tested with the flexible cable as delivered, but with the
conductors of flexible cable cut adjacent to the terminations.

The flexible cable is then subjected 100 times to pulling, using the values specified below.
The pulls are applied in the most unfavourable direction in the immediate vicinity of the cable
anchofage. The pull values applied are as follows:

a) 80N for cable reels with flexible cable having a nominal cross-sectional area up-t6 4 mm?2;

b) 100 N for cable reels with flexible cable having a nominal cross-sectional area from § mm?
to |10 mm?2;

c) 12D N for cable reels with flexible cable greater than or equal to 16 mm?:

The plulls are applied without jerks, each time for 1 s. Immediately.afterwards, the flexible
cable |s subjected for 1 min to a torque of:

— 0,35 Nm for cable reels with flexible cable less than 16 mmZsiominal cross-sectionallarea;

— 0,425 Nm for cable reels with flexible cable having a nominal cross-sectional area greater
than or equal to 16 mm?Z.

During the test, the flexible cable shall not be damaged.

After the test, the flexible cable shall not have been displaced by more than 2 mm, the gnds of
the cojnductors shall not have moved noticeably in the terminals or at the terminations.

18.8 |Cable reels shall be so designed‘that the flexible cable is protected against damage
causef by the opening for the passage of the cable.

Compliance is checked by inspection and by the following test. The cable is subjecled 25
times fo a pull of 100 N. The ptlls are applied in the most unfavourable direction withouf jerks,
each fjme for 1 s.

After the test, the cable shall not be damaged.

Compliance is'checked by inspection.

2419 Mechanical strength

19.1 Cable reels shall have adequate mechanical strength and be so constructed as to
withstand such rough handling as may be expected in normal use.

Compliance is checked by the tests of 19.2, 19.3, 19.4 and 19.5.

19.2 Cable reels are mounted at an angle of 15° from the perpendicular. For this test, the
cable reel shall not overturn. These tests are carried out with the cable reel in a fully reeled
condition.

19.3 Portable cable reels are subjected to blows by means of the spring-hammer according
to IEC 60068-2-75.
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The cable reels are kept in a refrigerator at a temperature of -25 °C for at least 16 h, the
cable reels being subjected to the test within 1 min after their removal from the refrigerator.

19.4 Portable cable reels are-allowed-tofall dropped 10 times from a carrying handle height
of 0,75 m on to a concrete floor. During the test, the total length of the flexible cable shall be
wound on to the reel.

NOTE The term "carrying handle height" denotes the vertical distance from the floor up to the handle of the cable

reel wh

ich is normally used for carrying the cable reel over a short distance.

19.5 Portable cable reels are overturned 10 times in their normal position on to a concrete
floor in the most unfavourable direction. During the test, the total length of the flexible cable

shall he wound on to the reel.

19.6

the ca

— sopket-outlets—and-electrical-connectors fixed and portable socketloltlets shall no
wdrked loose or been damaged;
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— the
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glandy
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ble reel. In particular:

ers or enclosures shall show no cracks visible to normat or corrected vision W
ditional magnification;

effectiveness of insulating barriers or other parts ofinhsulating material shall no
en damaged.

pje to the finish, small dents which do not affect creepage distances or clearance
Chips which do not adversely affect the protection against electric shock or moistu
ted. Cracks not visible with normal or _cérrected vision without additional magnif
rface cracks in fibre-reinforced mouldings and the like, are ignored.

Screwed glands shall withstand the mechanical stresses occurring in normal use.
iance is checked by the follawing test:

ed glands are fitted with a cylindrical metal rod having a diameter, in millimetres,
nearest whole number below the internal diameter of the packing, in millimetre
are then tightened by means of a suitable spanner, the force shown in Table 10
d to the spannerfor 1 min, at a point 25 cm from the axis of the gland.

Table 10 — Gland tightening force

After the tests of 19.2 to 19.5, protection against electric shock shall not be affected,
and the cable reel shall show no damage which may affect safety or impair the further
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Diameter of test rod Force

N
mm Metal glands Glands of
moulded material
Up to and including 20 30 20
Over 20 up to and including 30 40 30
Over 30 502 409
2@ These values are provisional.

he test, the glands and the enclosures of the samples shall show no damage within the

ng of this document.
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2520 Screws, current-carrying parts and connections

Thlcelonoo e l2o 20000 A e cnnlicoble crrennt oo follonin:

20.1 Addition:

Current-carrying parts, which may be subjected to mechanical wear, shall not be made of
steel provided with an electroplated coating.

Under moist conditions, metals showing a great difference in electrochemical potential with
respect to each other shall not be used in contact with each other.

Comp
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iance is checked by-a-test-which-is-currentlyunder-consideration inspection,

quirements of 20.1 do not apply to screws, nuts, washers, clamping plates and
bf terminals.

Connections, electrical or otherwise, shall withstand the mechanical stresses ocd

Feel and have a nominal diameter less than 3,5 mm shall screw into a metal nut or

ch are operated when connecting the cable rgel, by the following test:

rews or nuts are tightened and looseneyd:

times for screws in engagement.ith a thread of insulating material;

b times for nuts and other screws.

s in engagement with a (hread of insulating material are completely remove
'ted each time.

emoval and insertion of the screws or nuts shall be carried out at such a rate tH

testing tefminal screws and nuts, a copper conductor having the largest cross-se
h Table 8, )flexible for cable reels, is placed in the terminal.

stds carried out by means of a suitable screwdriver or spanner. The maximum

in the insulatimgymaterial suffers no appreciable temperature rise owing to friction].

Eimilar

urring

S transmitting contact pressure and screws which arel@perated when connecting the

metal

iance is checked by inspection and, for screwS. and nuts transmitting contact pr¢ssure

0 and

at the

ctional

orque
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by 20 % for screws in engagement with a thread in a hole which is obtained by plunging, if the

length

of the extrusion exceeds 80 % of the original thickness of the metal.

When the manufacturer specifies, for terminal screws, a torque greater than the values given
in Table 11, this specified torque shall be applied for the test.
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Table 11 — Tightening torques

Metric standard Torque
values Nominal diameter of thread N
m
mm | Il [}
2,5 Up to and including 2,8 0,2 0,4 0,4
3,0 over 2,8 up to and including 3,0 0,25 0,5 0,5
- over 3,0 up to and including 3,2 0,3 0,6 0,6
3,5 over 3,2 up to and including 3,6 0,4 0,8 0,8
4,0 over 3,6 up to and including 4.1 0,7 1,2 1.R
4,5 over 4,1 up to and including 4,7 0,8 1,8 2\/1,8
5,0 over 4,7 up to and including 5,3 0,8 2,0 N 2,p
I
6,0 over 5,3 up to and including 6,0 1,2 Z,Q(I/ 3.p
8,0 over 6,0 up to and including 8,0 2,5 qu/ 6,p
~
N
Column | applies to screws without heads which, when ti tgaed, do not protrudg from
the hole, and to screws which cannot be tight by means of a screwdriver
having a blade wider than the diameter of thi rew.
O
Column 11 applies to other screws and nuts jich are tightened by means| of a
screwdriver. Q
Column 111 applies to screws and nuts Whig:\&an be tightened by means other than a
screwdriver.
%
&
Each fime the clamping screw(s) or nut(s,&s (are) loosened, a new conductor shall bg used
for a further connection. A‘\
\aO . . , . .
When|a screw has a hexagonal .head with means for tightening with a screwdriver apd the
valueg in columns Il and Il are different, the test is carried out twice, first applying the forque
speciffed in column Il to th xagonal head and then, on another set of samples, adplying
the tofque specified in column Il by means of a screwdriver. If the values in columns Il gnd Il
are thge same, only the ith the screwdriver is carried out.
After fthe test for Igfnping screws or nuts, the clamping unit shall not have undgrgone
changgs that a ely affect its further use.
NOTE 1 Foc)@tle terminals, the specified nominal diameter is that of the slotted stud.
For map rminals in which the nut is tightened by means other than a screwdriver and for which the hominal
screw drameteris over 10T, the vatue of the torque 1S unmder consiaeration.

Screws or nuts which are operated when connecting the cable reel include terminal screws or nuts, assembly
screws, screws for fixing covers, etc., but not connections for screwed conduits and screws for fixing socket-outlets
or appliance inlets to the mounting surface.

The shape of the blade of the test screwdriver shall suit the head of the screw to be tested.

The screws and nuts shall not be tightened in jerks.

NOTE 2 Damage to covers is neglected.

Screwed connections will have been partially checked by the test of Clause 16 and Clause 19.
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20.3 Screws in engagement with a thread of insulating material and which are operated
when connecting the cable reel shall have a length of engagement of at least 3 mm plus one-
third of the nominal screw diameter, or 8 mm, whichever is the shorter.

Correct introduction of the screw into the threaded hole shall be ensured.

Compliance is checked by inspection, by measurement and by manual test.

NOTE The requirement with regard to correct introduction is met if introduction of the screw in a slanting manner
is prevented, for example by guiding the screw by the pan to be fixed, by a recess in the threaded hole, or by the
use of a screw with the leading thread removed.

smitted
ristics
sate for

20.4 |Electrical connections shall be so designed that the contact pressure is not tr%

through insulating material other than ceramic, pure mica or other material with ch

no legs suitable, unless there is sufficient resiliency in the metallic parts to corétgﬁ

any shrinkage or yielding of the insulating material. q/'\
Q

-

Compliance is checked by inspection. '\(bq/
The stitability of the material is considered with respect to its dime@%nal stability.

20.5 [Screws and rivets which serve as electrical as well as (é;gf'{anical connections shall be
locked against loosening.

& ®)
Example of satisfactory solutions are: QQ
— spfing washers; \§\

— rivpts with a non-circular shank or an appropsiate notch;

— sefling compound, which softens onh§ ing, only for screw connections not subject to
tonsion in normal use. \@

Compliance is checked by inspectiq\r@nd by manual test.

20.6 |Current-carrying parts,@‘){\@f than terminals, shall be of one of the following:

— copper; % .
— an|alloy containin @ ast 50 % copper;
— other metal no$e resistant to corrosion than copper and having mechanical properties

—

nolless suit hall be the subject of investigation.

Comp ianceégecked by inspection and, if necessary, by chemical analysis.

NOTE 'th/fequirements for terminals are included in Clause 11.

20.7 Contacts which are subjected to a sliding action in normal use shall be of a metal
resistant to corrosion.

Springs ensuring the resiliency of contact tubes shall be of metal resistant to corrosion or be
adequately protected against corrosion.

Compliance is checked by inspection and, if necessary, by chemical analysis.

NOTE A test for determining the resistance to corrosion or the adequacy of the protection against corrosion is
under consideration.

2621 Creepage distances, clearances and distances through sealing compound

MGM j i T
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21.1 Creepage distances, clearances through air and distances through sealing compound
shall be evaluated with one of the alternative methods according to 21.2 or 21.3.

21.2 Creepage distances, clearances through air and distances through sealing compound
shall be not less than the values in millimetres shown in Table 12.

Table 12 — Creepage distances, clearances and distances through sealing compound

Insulation voltage of the cable reel
V
Up to Over 50 | Over 415 | Over 500 [ Over 690
and up to up to up to Adp to
including and and and hnd
50 including | including |nc|ud|Q_»mc uding
415 500 1000 2
Creepége distance: Q(.l/
1. befween live parts of different polarity 3 4 q/ 10 16
2. befween live parts and: ,\Q
— |accessible metal parts, y\(b
— |earthing contacts, fixing screws and similar Q)
devices, (
— |external assembly screws, other than screws Q/-)
which are on the engagement face of plugs and \
are isolated from the earthing contacts 3 (3\\ 6 10 16
Clearapce: < Q
3. between live parts of different polarity 2,5Q ) 4 6 8 8
4. befween live parts and: \\
— |accessible metal parts not listed under item 5, ‘\Q
— |earthing contacts, fixing screws and similar Q)
devices, \ﬁ\
— |external assembly screws, other than screw
which are on the engagement face of plu d
are isolated from the earthing contacts A\ 2,5 4 6 8 8
5. befween live parts and: \O
— |metal enclosures, if not lined w@\}ﬁsulatmg
material,
— |surface on which the base socket-outlet is
mounted 4 6 10 10 10
6. befween live parts and @ttom of any
conpductor 4 5 10 10 10
redess in the base@c ocket-outlet
Distange through ~@79 compound:
7. between li rts covered with at least 2,5 mm of
sedling %ound and the surface on WhICh the
bage ocket-outlet is mounted 2,5 4 6 6 6
8. betw_,&n live parts covered with at least 2 mm of
sealing compound and the bottom of any
conductor 2,5 4 5 5 5
recess in the base of a socket-outlet

a8 Alternatively, creepage distances may be according to IEC 60664-1.

Compliance is checked by measurement.

For rewireable cable reels, the measurements are made on the sample fitted with the
conductors specified in Table 8, and also without conductors. For non-rewireable cable reels,
the measurements are made on the sample as delivered.

NOTE The contribution to the creepage distance of any groove less than 1 mm wide is limited to its width.

Any air gap less than 1 mm wide is ignored in computing the total clearance.
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The surface on which the base of a socket-outlet is mounted includes any surface with which the base is in contact
when the socket-outlet is installed. If the base is provided with a metal plate at the back, this plate is not regarded
as the mounting surface.

21.3 Creepage distances, clearances and distances through sealing compound:

— between live parts of different polarity;
— between live parts and
e accessible metal parts;
e protective earthing contacts, fixing screws and similar devices;

e external assembly screws, other than screws which are on the engagement face of
plugs and are isolated from the protective earthing contacts;

e | metal enclosures, if not lined with insulating material, including fittings fqg\ganduit or

armoured cable; N
N
v

e | the bottom of any conductor recess in the base of a socket-outleg;\(b"

e | the surface on which the base of a socket-outlet is mounted;

— thrjough sealing compound (as solid insulation); ‘b

N
— belween live parts covered with at least 2,5 mm of sealing ce)n%ound and the surfgce on
wHich the base of a socket-outlet is mounted;

— belween live parts covered with at least 2 mm of sealin%Q}mpound and the bottom pf any
copductor recess in the base of a socket-outlet; Q

shall be evaluated in accordance with IEC 60664—1@9with I[EC 60664-3, and according to
21.5 N\
N

The control pilot and signal circuits shall reated as "accessible metal parts" fpr the
purposge of 21.3. $\

For rgwireable cable reels, compliarr&@is checked using samples fitted with conductors
speciffed in Table 8, and also Witho@conductors. For non-rewireable cable reels, comgliance
is chepked using samples as dgli&éred.
N
Fixed land portable socket-ougft)ats are checked when in engagement with a plug or apdliance
inlet r¢spectively, and al@/\/ithout a plug or appliance inlet.

Any ailr gap less t@g mm wide is ignored in calculating the total clearance.

The slyrface hich the base of a socket-outlet is mounted includes any surface with|which

the bgse i&?contact when the socket-outlet is installed. If the base is provided with a| metal

plate TtQ/ ack, this plate is not regarded as the mounting surface.
N

21.4 Sealing compound shall not protrude above the edge of the cavity in which it is
contained.

Compliance is checked by inspection.
21.5 Cable reels shall be designed for pollution degree 3 according to IEC 60664-1.

21.6 For the interior of the cable reel, a lower pollution degree can be considered if
protection is afforded by a suitable enclosure. If other pollution degrees are needed, creepage
distances and clearance shall be in accordance with IEC 60664-1. The comparative tracking
index (CTI) value shall be evaluated in accordance with IEC 60112.

21.7 In conducting evaluations in accordance with IEC 60664-1 and IEC 60664-3, all cable
reels shall be considered overvoltage Category II.
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21.8 Determination of the dimensions of clearance and creepage distances shall be
conducted in accordance with IEC 60664-1:2020, 6.2 and 6.3.

21.9 Sealing compound shall not protrude above the edge of the cavity in which it is
contained.

Compliance is checked by inspection.

2722 Resistance to heat, to fire and to tracking

22.1 |Cable reels shall be sufficiently resistant to heat. \Q}/
Compliance is checked by the tests of 22.2 and 22.3. (-19(1/

22.2 |The samples are kept for 1 h in a heating cabinet at a tempera't{é\of (100 £ 5) °Q.

They Bhall not undergo any change impairing their further us@nd the sealing compound
shall not flow to such an extent that live parts are exposed. N\

Marking shall still be easily legible. QQ O
&

NOTE |A slight displacement of the sealing compound is neglﬁ

22.3 |Parts of the insulating material are s%ﬁ‘s\gted to a ball-pressure test accordjng to
IEC 60695-10-2. \x(\

The tgst is made in a heating cabinet a&@lemperature of:

— (125 % 5) °C for parts supporting\@/e parts of rewireable cable reels;
— (8¢ £ 3) °C for other parts. \\Q

For materials which show de)fo mation, the diameter of the indentation shall not exceed P mm.

NOTE |For elastomeric r'r)é}als, a test is under consideration.

The tgst is not r@bn parts of ceramic material.

22.4 Exter&arts of the insulating material and insulating parts supporting live parts of
cable feel€§ shall be resistant to abnormal heat and to fire.

N

Conductors shall not be considered as retaining the current-carrying parts.

In case of doubt, to determine whether an insulating part is necessary to retain the current-
carrying parts or the parts of the earthing circuit in position, the cable reel is examined without
conductors while held in positions most likely to cause displacement of the current-carrying
parts or parts of the earthing circuit, with the insulating material in question removed.

Compliance is checked by the glow-wire test given in IEC 60695-2-11 with the following
specifications.
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The temperature of the tip of the glow-wire is:

— (650 % 10) °C for parts of insulating material not necessary to retain current-carrying parts
and parts of the earthing circuits in position, even though they are in contact with them.

Tests are not made on glands and sealing compounds.

— (850 % 15) °C for parts of insulating material necessary to retain current-carrying parts and
parts of the earthing circuits in position with the exception of parts of insulating material
needed to retain the earthing terminal in position in an enclosure, which shall be tested at

a temperature of 650 °C.

The tip of the glow-wire is applied to the following places:

— in fhe middle of one external part for each part, with the exception of glands amﬁs
compounds; Q}/

— in the middle of an insulating contact-carrying part for each material. (1/'\

The tip is applied to flat surfaces and not to grooves, knock-outs, narrowﬂ%esses or

edges|and if possible, not less than 9 mm from the edges of the cable rqéb.‘

>

The tdst is made on one sample. In case of doubt regarding the re(iy')s of the test, the

repeatled with two further samples. C)
N
The cable reels are considered to have withstood the g/ow-@e test if:

— there is no visible flame and no sustained glowing

There shall be no permanent ignition of th\%\@'ssue paper.

\
22.5 |Insulating parts supporting live part@hall be of material resistant to tracking.
)
\

For mpterials other than ceramic, c@p/iance is checked by the test according to IEC

with the following parameters: N
QS
—  PTitest; oY

-

— sofution a; .
— applied voltage 16@

No flashover or kdown between electrodes shall occur before a total of 50 drop

fallen.
OQ"

2823 C sion and resistance to rusting

N

— flapme or glowing of the sample or of the sur@%dings extinguish within 30 s aff
reqnoval of the glow-wire, and the surroundb@parts have not burned away comp

ealing

sharp

test is

er the
letely.

60112

S has

Ferrous parts, including enclosures, shall be adequately protected against rusting.

Where corrosion can be a problem on electrical parts, IP67 cable reels are recommended.

For specific conditions and the provisions for these conditions, special consideration should

be given to the product by the manufacturer with regard to resistance to corrosion.
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Compliance is checked by the following test:

All grease is removed from the parts to be tested, by immersion in carbon-tetrachloride,
trichloroethane or an equivalent degreasing agent for 10 min. The parts are then immersed
for 10 min in a 10 % solution of ammonium chloride in water at a temperature of (20 + 5) °C.

Without drying, but after shaking off any drops, the parts are placed for 10 min in a box
containing air saturated with moisture at a temperature of (20 £ 5) °C.

After the parts have been dried for 10 min in a heating cabinet at a temperature of
(100 £ 5) °C, their surfaces shall show no signs of rust.

Trace$ of rust on sharp edges and any yellowish film removable by rubbing are ig@

For small helical springs and the like, and for inaccessible parts exposed to@;'}sion, g layer
of grefase may provide sufficient protection against rusting. Such parts axel/ ubjected |to the
test oply if there is doubt about the effectiveness of the grease film and test is then| made
withodt previous removal of the grease. (-b
N

3024 Electromagnetic compatibility <</C)
N\

24.1 [Immunity

Cable| reels not incorporating 5 romc components are not sensitive to normal
electromagnetic disturbances and\i~ efore no immunity tests are required.

Cablelreels incorporating eIe@nlc components shall comply with IEC 61000-6-1.

Compliance is checke@nspecnon.

24.2 [Emission :
N

o—het—in—hermaluse,—geperate
3‘ Cadte ee 7. 7SIa

Cable reels not incorporating electronic components are intended for continuous use; in
normal use they do not generate electromagnetic disturbances.

NOTE 1 These cable reels will only generate electromagnetic disturbances during occasional operations of
insertion and withdrawal of the accessories. The frequency, the level and the consequences of these emissions are
considered as part of the normal electromagnetic environment.

NOTE 2 Glow lamps, for example, neon indicators and the like, are not considered to be electronic components in
this context.

Cable reels incorporating electronic components shall comply with IEC 61000-6-3.

Compliance is checked by inspection.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL CABLE REELS
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national electrotechnical committees (IEC National Committees). The object of IEC is to promote
ratHeRa co~opetratio—on - esHers—eore “;‘; ‘2;“ e etriea at—eret G“ .ldS,TO
IEC publishes International Standards, Technical Specififations,
hnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referredsto, gs "IEC
ication(s)"). Their preparation is entrusted to technical committees; any IEC National Commiiite€ interested
he subject dealt with may participate in this preparatory work. International, governmental arjd non-
brnmental organizations liaising with the IEC also participate in this preparation. IEC_tollaborates|closely
the International Organization for Standardization (ISO) in accordance with conditions determ|ned by
ement between the two organizations.

formal decisions or agreements of IEC on technical matters express, as nearly.as.possible, an interpational
Eensus of opinion on the relevant subjects since each technical committee ‘has representation from all
ested IEC National Committees.

Publications have the form of recommendations for international usel and are accepted by IEC National
mittees in that sense. While all reasonable efforts are made to ensure that the technical contenfl of IEC
ications is accurate, IEC cannot be held responsible for the Wway+in which they are used or for any
nterpretation by any end user.

rder to promote international uniformity, IEC National Committees undertake to apply IEC Publ|cations
Sparently to the maximum extent possible in their national and regional publications. Any divérgence
een any IEC Publication and the corresponding national or regional publication shall be clearly indi¢ated in
atter.

itself does not provide any attestation of conformity: Independent certification bodies provide copformity
essment services and, in some areas, access t0\EC marks of conformity. IEC is not responsible |[for any
ices carried out by independent certification bodiés.

sers should ensure that they have the latest,edition of this publication.

iability shall attach to IEC or its directors, employees, servants or agents including individual expdrts and
hbers of its technical committees and\I[EC National Committees for any personal injury, property darpage or
r damage of any nature whatsogver, whether direct or indirect, or for costs (including legal feg¢s) and
bnses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
ications.

ntion is drawn to the Normative references cited in this publication. Use of the referenced publications is
Epensable for the correet\application of this publication.

ntion is drawn to the_possibility that some of the elements of this IEC Publication may be the supject of
nt rights. IEC shall.not be held responsible for identifying any or all such patent rights.

btional Standard IEC 61316 has been prepared by subcommittee 23H: Plugs, sjocket-
and couplers for industrial and similar applications, and for electric vehicles, ¢f IEC
Cal committee 23: Electrical accessories.

el

adl N ! ol 1 4l ol N ol ol 4-0-0-O—Tlos HY
mu TUuttiurm LartiCtio difu 1Tepylidlts UIT STULUTTU TUTUUTT, PuUvunsIticu 11 1999, T11S bd't'on

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.
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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 d
accorq
availa
IEC af

In this

The c

reg

teg

ocument was drafted in accordance with ISO/IEC Directives, Part 2, and develo

e described in greater detail at www.iec.ch/standardsdev/publications.

document, the following print types are used:

uirements proper: in roman type;

t specifications: in italic type;

noIs: in smaller roman type.

stabilify date indicated on the IEC website under webstore.iec.ch in the data related
speciflc document. At this date, the document will be

e re¢onfirmed,

° wilhdrawn,

o replaced by a revised edition, or

an

ended.

bed in

ance with ISO/IEC Directives, Part1 and ISO/IEC Directives, IEC Supplg¢ment,
ble at www.iec.ch/members_experts/refdocs. The main document types develoged by

mmittee has decided that the contents of this document will remain unchanged until the

to the



http://www.iec.ch/members_experts/refdocs
http://www.iec.ch/standardsdev/publications
https://webstore.iec.ch/?ref=menu
https://iecnorm.com/api/?name=90b0111e36fb3ed8cc1fc461a9db8364

-6 - IEC 61316:2021 © |IEC 2021

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 6(3309-1
or [IEC 60309-2 and at least one socket-outlet complying with IEC 60309-1, IEC 6(309-2
or [[EC 60309-4;

— fixed cable reels equipped with at least one socket-outlet complying with IEC 60B309-1,
IEC 60309-2 or IEC 60309-4;

— caple reels suitable for use at ambient temperature normally within the range of 125 °C
to [+40 °C.

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

This gocument also applies to cable reels_intended to be used in extra-low vpltage
installgtions.

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

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

NOTE 4 Additional requirements for cable reels for currents higher than 63 A are under consideration.
2 Noprmative references

The fgllowing .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 g¢dition
cited applies: For undated references, the latest edition of the referenced document (indluding
any améndments) 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
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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 —

accessories

Part 2: Dimensional compatibility requirements for pin and contact-tube

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 >
Principles, requirements and tests

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

IEC 6
Glow-

695-2-11, Fire hazard testing — Part 2-11: Glowing/hot-wire™~based test meth
wire flammability test method for end-products (GWEPT)

Part 1:

B: Use

ods —

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

IEC 6(0730-2-9, Automatic electrical controls — PRart 2-9: Particular requiremen
tempeyature sensing control

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

IEC 61000-6-3, Electromagnetic compatibility (EMC) - Part 6-3: Generic standa
Emissfon standard for equipment in _residential environments

IEC 6

ISO 14
plus ¢

ISO 2
suppld

ISO 2

032, Protection of persons-and equipment by enclosures — Probes for verification

L56, Metallic and ether inorganic coatings — Electrodeposited coatings of nickel,
hromium, copperiplus nickel and of copper plus nickel plus chromium

D81, Metallicy'and other inorganic coatings — Electroplated coatings of zing
mentary-treatments on iron or steel

D93, \Electroplated coatings of tin — Specification and test methods

ts for

rds —

rds —

nickel

with

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

3 Terms and definitions

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

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

e |EC Electropedia: available at http://www.electropedia.org/

e |SO Online browsing platform: available at http://www.iso.org/obp

NOTE Where the terms "voltage" and "current" are used, they imply the direct current (DC) or alternating current
(AC) root mean square (RMS) values.


http://www.electropedia.org/
http://www.iso.org/obp
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3.1
rated operating voltage
voltage assigned to the cable reel by the manufacturer

3.2
rated current
current assigned to the cable reel by the manufacturer

3.3
cable reel
device comprising a flexible cable attached to a reel, so constructed that the cable may be

woundgomto-thereet

Note 1 jo entry: Plugs, socket-outlets and appliance inlets, if any, supplied with cable reels are conSidered|as part
of the reel.

3.3.1
portable cable reel
cable feel which can be moved easily from one place to another

3.3.2
fixed fable reel
cable feel intended for mounting on a fixed support

3.4
non-dietachable flexible cable
flexible cable which is fixed to a cable reel

3.5
rewirgable cable reel
cable |reel so constructed that the flexible cable can be replaced with the aid| of a
general-purpose tool

3.6
non-rewireable cable reel
cable feel so constructed that'it forms a complete unit with the flexible cable, the plug apd the
sockef-outlets fixed by .the manufacturer of the cable reel in such a manner that] after
dismaptling, the cable feel is rendered unfit for any further purpose

3.7
accesjsible part
part which can-be touched by means of the standard test finger

3.8
detachable part
part which can be removed without the aid of a general-purpose tool

3.9
creepage distance
shortest path along the surface of an insulating material between two conductive parts

3.10
clearance
shortest distance in air between two conductive parts
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3.1

thermal cut-out

temperature-sensing control device intended to switch off automatically under abnormal
operating conditions and which has no provision for adjustment by the user

3.12

current cut-out

current-sensing control device intended to switch off automatically under abnormal operating
conditions and which has no provision for adjustment by the user

3.13

trip-freemechanism
mechgnism designed so that disconnection can neither be prevented nor inhibited by.\gq reset
mechdnism, and so that the contacts can neither be prevented from opening” nor be
maintained closed against a continuation of excess temperature or current

3.14
non-self-resetting thermal or current cut-out
thermal or current cut-out which can only be reset by a manual actiénydirectly acting pn the
devicd which is used exclusively for this purpose and which is mounted in the cable reel or for
fixed gable reel as a separate unit within sight of the cable reel

3.15
basic|insulation
insulation of hazardous-live-parts which provides basiciprotection

[SOURCE: IEC 60050-195:1998, 195-06-06, modified — note to entry omitted.]

3.16
supplpmentary insulation
indepegndent insulation applied in additiofn-to the basic insulation, for fault protection

[SOURCE: IEC 60050-195:1998, 1195-06-07]

3.17
doublp insulation
insulation comprising both basic insulation and supplementary insulation

[SOURCE: IEC 60050-195:1998, 195-06-08]

3.18
reinfofrced_insulation
insulglion of hazardous-live-parts which provides a degree of protection against electric[shock
equivalent to double insulation

Note 1 to entry: Reinforced insulation may comprise several layers which cannot be tested singly as basic
insulation or supplementary insulation.

[SOURCE: IEC 60050-195:1998, 195-06-09]

3.19

termination

insulated or non-insulated connecting device for non-reusable connection of the conductors of
the supply cable
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3.20

terminal

conductive part of one pole, composed of one or more clamping unit(s) and insulation if
necessary

3.20.1

pillar terminal

terminal in which the conductor is inserted into a hole or cavity, where it is clamped under the
shank of the screw or screws

Note 1 to entry: The clamping pressure may be applied directly by the shank of the screw or through an
intermediate clamping member to which pressure is applied by the shank of the screw (see Figure 1)

IEC
Figure 1 — Pillar terminals
3.20.2
screw terminal

terminfal in which the conductor is clamped under the head of the screw

Note 1 |[to entry: The clamping pressure may, be applied directly by the head of the screw or through an
intermefdiate part, such as a washer, clamping plate or anti-spread device (see Figure 2).

Figure 2 — Screw terminals

3.20.3
stud terminal
terminal in which the conductor is clamped under a nut

Note 1 to entry: The clamping pressure may be applied directly by a suitably shaped nut or through an
intermediate part, such as a washer, clamping plate or anti-spread device (see Figure 3).

Figure 3 — Stud terminals
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saddle terminal
terminal in which the conductor is clamped under a saddle by means of two or more screws or

s of a

ud by

he nut,

b nut to

nuts
Note 1 to entry: See Figure 4.
[ 1 \, _ =
s
A
| I
i 1Z.
T T e
Figure 4 — Saddle terminals
3.20.5
lug terminal
screw|terminal or a stud terminal, designed for clamping a cable lug or bar by mean
screw|or nut
Note 1 fo entry: See Figure 5.
| -
| |
| W | \/
| |
7 - W
IEC
Figure 5 — Lug terminals
3.20.6
mantlp terminal
terminfal in which_the conductor is clamped against the base of a slot in a threaded s
meang of a nuft
Note 1 jo entry The conductor is clamped against the base of the slot by a suitably shaped washer under
by a ceptral/peg if the nut is a cap nut, or by equally effective means for transmitting the pressure from th
the conductor withiim the Stot (See FIgure o).
é]_i_ll
| i
/| 4
J N
| |
|| ||
I ! IEC

Figure 6 — Mantle terminals
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screwless type terminal
terminal for the connection and subsequent disconnection of one or more conductors, the
connection being made, directly or indirectly, by means other than screws

Note 1 to entry: Examples of screwless type terminals are given in Figure 7.

3.20.8
insuld
IPT

terminal for the connection and subsequent disconnectiomyof one or more conducto

conne
ineffeq

Note 1
strippin

Note 2

Figure 7 — Screwless terminals

tion piercing terminal

ction being made by piercing, boring through, cutting through, displacing or
tive in some other manner the insulation of the.cenductor(s) without previous strig

to entry: The removal of the outer sheath of thelgable, if necessary, is not considered as a g
.

o entry: Examples of IPT are given in Figure, 8:

U
A
N1 |
~ 1 p.—\:m 1 .
- -
o0YQo
A Aoledl
A
Key
A Conductor

Figure 8 — Insulation piercing terminals

s, the
aking
ping

revious

IEC
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3.21
clamp

ing unit

part(s) of the terminal necessary for mechanical clamping and electrical connection of the
conductor(s), including the parts which are necessary to ensure the correct contact pressure

3.22

connecting device
device for the electrical connection of one (or more) conductor(s), either fixed to a base or

formin

g an integral part of the equipment

4 General requirements

4.1
perfor
in ISO

Unles
this dq

If oth
accorq
in acc

Cable

Industrial cable reels shall be so designed and constructed that, in normal use

, their

mance is reliable, and safety is achieved by reducing risk to a tolerable leyel} as defined

IEC Guide 51.

5 otherwise stated, the normal use environment in which the cable\reels complyin
cument are normally used is pollution degree 3 according to IEC>60664-1.

er pollution degrees are needed, creepage distances, (@nd clearances shall

g with

be in

ance with IEC 60664-1. The comparative tracking indexX{CTI) value shall be evajuated

prdance with IEC 60112. Test and requirements are specified in 21.3.

reels shall have a minimum degree of protection IP24D (see 6.3) accord

IEC 6(529.

In gen

4.2

are sa
condit
of the

4.3

not re
the re
made

5 $f

eral, compliance is checked by carrying out all the tests specified.

Unless otherwise stated, one sample’is submitted to all the tests, and the require
tisfied if all the tests are met. The sample is tested as delivered and under 1
ons of use, at an ambient temperature of (20 £ 5) °C. Tests are carried out in the
clauses of this document.

If the sample does not'satisfy a test due to an assembly or manufacturing fault w

ng to

ments
ormal
order

hich is

presentative of the design, that test and any preceding one which may have influenced

sults of the test shall be repeated in the required sequence. Tests which follow sh
on another sample, which shall comply with the requirements of this document.

andardratings

all be

pr the

The rﬁted current shall not be higher than the maximum rated current of the plug
appliapce’inlet or the socket-outlet.

Prefer

NOTE 1

red rated currents are given in Table 1.

Table 1 — Preferred rated currents

Series | Series Il
A A
16 20
32 30
63 60

"Preferred ratings" do not exclude other ratings.
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NOTE 2 This table does not provide correspondence between series | and series Il values.

Compliance is checked by inspection of the marking.

6 Classification

6.1 Cable reels are classified according to the type of construction:
— portable cable reels;
— fixed cable reels.
6.2 [Cable reels are classified according to the method of winding the flexible cable:
— | hand-operated cable reels;
— | spring-operated cable reels;
— | motor-driven cable reels.
6.3 |[Cable reels are classified according to the degree of protectioncaceording to IEC p0529:
— | the minimum degree of protection shall be I1P24D.
6.4 |Cable reels are classified according to their protection against excessive temperajures:
— | cable reels incorporating thermal cut-out;
— | cable reels incorporating current cut-out;
— | cable reels incorporating both thermal and current cut-outs.
6.5 |Cable reels are classified according to.the’method of connecting the cable:
— | rewireable cable reels;
— | non-rewireable cable reels.
6.6 |Cable reels are classified according to the material of the drum:
— | cable reels with drum made of insulating material;
— | cable reels with drdm made of other material.
6.7 |Cable reels arne classified according to the type of conductors for screwless tyge and
insulation piercing terminals, if any:
— | for solid"conductors only;
— | for rigid (both solid and stranded) conductors only;
— | fof flexible conductors only;
— for rigid (both solid and stranded) and flexible conductors;
7 Marking
7.1 Cable reels shall be marked with:

rated current(s) in amperes;

rated operating voltage(s) or voltage range(s) in volts;

symbol for the nature of supply;

either the name or trademark of the manufacturer, or of the responsible vendor;
type reference, which may be a catalogue number;

degree of protection according to IEC 60529;
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— maximum load which may be connected to the cable reel in fully reeled and fully
unreeled condition.

EXAMPLE: 1 000 W 400 V  fully reeled cable ® -
3 500 W 400V fully extended cable ——~

7.2 When symbols are used, they shall be as follows:

amperes

volts

A

\Y,

Hz hertz
w watts

~ alternating current IEC 60417-5032 (2002-10)
-—= direct current IEC 60417-5031 (2002-10)

D protective earth IEC 60417-5019 (2006208)

IPXXD* degree of protection
® fully reeled cable reel
— fully extended cable reel

*

For IP codes, the two characteristic numerals{(XX) shall be specified. The
supplementary letter D shall not be marked if the first characteristic
numeral is a 4 or greater.

For the marking of rated current(s) and rated\operating voltage(s) or voltage range(s), figures
may He used alone. The figure for DC rated operating voltage, if any, shall then be placed
beforg the figure for the AC rated operatifrg voltage and separated from it by a line or a gash.

Compliance is checked by inspection.

7.3 |Cable reels shall be marked with an instruction clearly stating how to reset the thermal
and/of current cut-out deviee(s).

Compliance is checked by inspection.

7.4 |If marking plates or labels are used, they shall be reliably secured. After all the tgsts of
this document,” marking shall be easily legible with normal or corrected vision, without
additignal ‘magnification, and labels shall show no curling or loosening at the corners or jedges.

Compliance is checked by inspection.
7.5 Marking shall be easily legible.

Compliance is checked by inspection, using normal or corrected vision, without additional
magnification.

Marking shall be durable and indelible.

Compliance is checked by the following test to be performed after the humidity treatment of
Clause 14.

Laser marking directly on the product and marking made by molding, pressing or engraving
are considered to be durable and indelible and they are not subjected to this test.
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The test is made by rubbing the marking for 15 s with a piece of cotton cloth soaked with
water and again for 15 s with a piece of cotton cloth soaked with n-hexane 95 % (Chemical
Abstracts Service Registry Number, CAS RN, 110-54-3).

NOTE n-hexane 95 % (Chemical Abstracts Service Registry Number, CAS RN, 110-54-3) is available from a
variety of chemical suppliers as a high-pressure liquid chromatography (HPLC) solvent.

When using the liquid specified for the test, precautions as stated in the relative material
safety datasheet provided by the chemical supplier shall be taken to safeguard the laboratory
technicians.

The marking surface to be tested shall be dried after the test with water.

Rubbihg shall commence immediately after soaking the piece of cotton, ~appljing a
compression force of (5 + 1) N at a rate of about one cycle per second (a cycleScomprising
forwand and backward movement along the length of the marking). For markings longdr than
20 mm, rubbing can be limited to a part of the marking, over a path of at least.20 mm length.

The cpmpression force is applied by means of a test piston whichcis ‘wrapped with [cotton
compiising cotton wool covered by a piece of cotton medical gauze,

The test piston shall have the dimensions specified in Figure€,9 and shall be made|of an
elastiq material which is inert against the test liquids and has'a Shore-A hardness of U7 + 5
(for example synthetic rubber).

Whenl|it is not possible to carry out the test on the ‘Specimens due to the shape/size |of the
produ¢t, a suitable piece having the same characteristics as the product can be submitted to
the te$t.

C
A . B
o = %
]
|
Y i
E IEC
A 2 Bztos c*}
20 mm 20 mm 2 mm

Figure 9 — Test piston

8 Dimensions

The surface on which the cable is wound shall be at least eight times the maximum diameter
of the cable as given in IEC 60245-4, as appropriate.

For cable reels using flat cable, the surface on which the cable is wound shall have a
diameter of at least 10 times the average of the upper and lower dimensions of the cable.

9 Protection against electric shock

9.1 Cable reels shall be designed so that live parts are not accessible when the cable reel
is in normal use and when parts which can be removed without the aid of a tool, have been
removed.
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Compliance is checked by inspection and, if necessary, by the tests of 9.2 and 9.3.

These tests shall be made immediately after the cable reel has passed a current having a
value corresponding to the maximum load, when fully reeled, for 1 h at an ambient
temperature of (20 £ 5) °C.

9.2 The standard test finger according to IEC 61032 Probe B is applied with a force of
(10 £ 1) N in every possible position; an electrical indicator with a voltage not less than 40 V
and not more than 50 V is used to show contact with the relevant part.

For cable reels, where the use of elastomeric or thermoplastic material is likely to
influence compliance with the requirement, the test is repeated but at an ambient tempgrature
of (35| 2) °C, the cable reels being at this temperature.

During this additional test, the parts of elastomeric or thermoplastic material of'the cable reel
are subjected for 1 min to a force of 75 N, applied through the tip of a straight’unjointgd test
finger|of the same dimensions as the standard test finger. This finger, with an el€lctrical
indicafor as described above, is applied to all places where yielding of the insulating mterial
could fmpair the safety of the cable reel.

During this test, the cable reel shall not deform to such an extentthat those dimensions|which
ensuré safety are unduly altered and no live part shall be accessible.

9.3 |The test is made with a straight rigid steel wite~of (1+ 0,015) mm as shdwn in

(1'3h

Figurg 10, applied with a force of N. The end\of the wire shall be free from burfs and

be at right angles to its length.

This tpst does not apply to the plug, appliance inlet and socket-outlets, if any, fitted |to the
cable feel.

The tgst wire is provided with an electrical indicator, with a voltage not less than 40 V ahd not
more than 50 V, to show contact with-relevant part.

The protection is satisfactory.ifithe wire cannot enter the enclosure, or if it enters, it does not
touch Jive parts inside theenclosure.
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Dimensions in millimetres
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flet o
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|
Y vl
' "\_R 0,05
IEC

Key
A Rigid steel wire
To calibrate the gauge, a push force of 1 N is applied on the steel rigid wire in the direction of its axis: the

characteristics of the gauge's internal spring shall be such that the suface A-A' is brought practically to the same
level as the surface B-B' when this force is applied.

Figure 10 — Standard 1 mm gauge

9.4 Parts providing protection against electric shock shall have adequate mechanical
strength and shall be reliably secured by means of screws or in a similar reliable manner so
that they will not work loose in normal use.

Compliance is checked by inspection and by the tests of Clause 19 and Clause 20.
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10 Provisions for earthing

10.1

Accessible metal parts

For rewireable cable reels having accessible metal parts insulated from live parts by basic
insulation only:

— the earthing terminal shall comply with the requirements of Clause 11;

— the earthing terminal shall be located in proximity to the terminals for current-carrying
conductors;

— internal connections between the earthing terminal and accessible metal parts shall be

ind
co
— wh
be
md

10.2
All pa
contag

isinc

The b

hnections during the replacement of the flexible cable;

en terminals of live conductors are accessible, no additional dismantling
necessary to reach the earthing terminal. Moreover, the earthing terminal shall
re than 50 mm distance from the other terminals.

Corrosion resistance of earth terminal

ts of the earthing terminal shall be such that there is no risk‘of corrosion resultin
t between these parts and the copper of the earthing condugtor, or any other met
bntact with these parts.

ody of the earthing terminal shall be of brass ‘er other metal no less resist

corrosfion, unless it is a part of the metal frame or enclosure, when the screw or nut shal

brass

10.3

Screw
metal

Comp

10.4

Corrosion resistance of screws and nuts

nho less resistant to corrosion than.brass.
iance with the requirementsof“10.1 to 10.3 is checked by inspection.

Earth connections

10.4.1
be pe

For th

manently and reliably connected to the earthing terminal or termination.

e purpose/of this document, screws and the like for fixing bases or covers a

deemed to belparts which can become live in the event of a fault.

as likely to become live in the event of an insulation fault.

Compliance is checked by inspection and by the following test:

ependent of the connection of the flexible cable in order to prevent loosening of\ifternal

shall
hot be

j from
al that

ant to
| be of

or plated steel complying with Clause 23, or other metal no less resistant to corrogion.

s and nuts of plated steel withstanding the test of Clause 20 are considered to e of a

Accessible metal:parts which may become live in the event of an insulation fault shall

re not

ted to
ouble

insulation or reinforced insulation, they are not, for the purpose of this requirement, regarded

A current of 25 A derived from an AC source having a no-load voltage not exceeding 12 V is
passed between the earthing terminal and each of the accessible metal parts in turn.

The voltage drop between the earthing terminal and the accessible metal part is measured,
and the resistance calculated from the current and this voltage drop.

In no case shall the resistance exceed 0,05 Q.
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Care shall be taken that the contact resistance between the measuring probe and the metal
part under test does not influence the test results.

10.4.2 The earth connection shall be effectively ensured under all conditions which may
occur in normal use, including loosening of fixing screws for covers, careless mounting of the
cover or the like.

Compliance is checked by inspection.

10.4.3 Earthing terminals intended for the connection of flexible external conductors shall
be designed with ample space for slack of the earthing conductor in such a way that, if the
strain [relief should fail, the connection of the earthing conductor is subjected to straifp after
conneftion of the current-carrying conductors and that, in case of excessive stresses, the
earthing conductor will not break before the current-carrying conductors break.

Compliance is checked by the following test:

The flexible cable is connected to the cable reels in such a way that the current-cgrrying
condugtors are led from the strain relief to the corresponding terminals along the sHortest
possifile path. After they are correctly connected, the core of the.earthing conductor is|led to
its termninal and cut off at a distance 8 mm longer than necessary~for its correct connectipns.

The eprthing conductor is then connected to its terminal. 1D shall then be possible to |lhouse
the logp, which is formed by the protective conductor owing to its surplus length, freely|in the
wiring|space without squeezing or pressing the core when the cover of the cable reel is put on
again jand fixed correctly.

10.5 |Internal earthing circuit

The internal earthing circuit in cable reels-including any joints, contacts and the like shall be
of low|electrical resistance.

Compliance is checked by the following measurement which is made after the test spgcified
in Clalise 19.

A current derived from an’AC source, having a no-load voltage not exceeding 12 V, andl equal
to 1,5|times the rated(cirrent of the cable reel or 25 A, whichever is the greater, is dassed
through the earthing ‘circuit.

The voltage drop.is measured, and the resistance calculated from the current and this violtage
drop.

In no ¢ase shall the resistance exceed 0,05 Q.

10.6 Internal moveable earth connection and slip rings

10.6.1 Two different and independent moveable earth connections shall be provided
between the terminal for the earthing conductor of the incoming cable and the earthing
terminal for the outgoing cable, or that of the socket-outlet. One of these connections shall be
a slip ring or an equally effective contact, while the other connection may be a ball-bearing, a
slip ring, a plain bearing, or the like, provided it is metallic.

Compliance is checked by inspection.

10.6.2 Moveable earth connections between the terminal for the earthing conductor of the
incoming cable and accessible metal parts of the cable reel shall be duplicated, each of which
may be a ball bearing, a plain bearing, or the like, provided it is metallic.
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Compliance is checked by inspection.

11 Terminals and terminations

1.1
11.1.1

Common requirements for terminals and terminations

Rewireable cable reels shall be provided with terminals in which connection is

by means of screws, nuts or equally efficient devices.

made

11.1.2 Non-rewireable cable reels shall be provided with soldered, welded, crimped or

equall

[ effective permanent cannectiaons

Connqg
solder

Non-r¢wireable cable reels shall not be provided with screwed or snap-on_connections.

Comp
11.1.3

This r

NOTE
but not
consoli

Comp

11.1.4 Parts of terminals and termination other than screws, nuts, washers, st

clamp
equipf
for thg

Suitap
condit|
— co

- an
co

— stg

ctions made by crimping a pre-soldered flexible conductor are not permitted; tnle
ed area is outside the crimping area.

iance is checked by inspection.

bquirement is not applicable to lug terminals

The term "special preparation” covers soldering of the wires of the conductor, use of terminal end
the reshaping of the conductor before introduction intosthe terminal or the twisting of a flexible cond
ate the end.

iance is checked by inspection.

ng plates and the like, shall be of a metal having, under conditions occurring

nent, mechanical strength, electrical conductivity and resistance to corrosion ade
intended use.

le metals, when uséd within a permissible temperature range and under n
ons of chemical potiution, are:

bper;

alloy confaining at least 58 % copper for parts that are worked cold or at leasf

bper for(other parts;
inless'steel containing at least 13 % chromium and not more than 0,09 % carbon;

— stq

Terminals shall allow the conductor to be connected without special preparation.

ss the

s, etc.,
Lctor to

rrups,
in the
quate

ormal

50 %

el‘provided with an electroplated coating of zinc according to ISO 2081, the ¢

oating

having a thickness of at least:

8 um (ISO service condition 2) for IP < X4 cable reels;

12 ym (I1SO service condition 3) IP = X5 cable reels;

the coating having a thickness of at least:

20 um (I1SO service condition 2) for IP < X4 cable reels;

30 um (ISO service condition 3) for IP > X5 cable reels;

steel provided with an electroplated coating of nickel and chromium according to ISO 1456,

— steel provided with an electroplated coating of tin according to ISO 2093, the coating
having a thickness equal to at least that specified for:

20 ym (ISO service condition 2) for IP < X4 cable reels;

30 pm (ISO service condition 3) for IP > X5 cable reels;
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NOTE Given values are nominal values.

— Other metal no less resistant to corrosion than copper and having mechanical properties
no less suitable shall be the subject of investigation.

Parts of terminals and termination other than screws, nuts, washers, stirrups, clamping plates
and the like which may be subjected to mechanical wear, shall not be made of steel with an
electroplated coating.

Compliance is checked by inspection and by chemical analysis.

11.1.5 If the body of an earthing terminal is not part of the metal frame or housing of the
cable [reef,the body shaltbe of Tmaterial—as specified i+t 4 for parts—of termimals; If the
body ig part of the metal frame or housing, the clamping means shall be of such material.

If the|body of an earthing terminal is part of a frame or housing made of"aluminium or
aluminium alloy, precautions shall be taken to avoid the risk of corrosign ‘fesulting from
contagt between copper and aluminium or its alloys.

NOTE |The requirement regarding the avoidance of the risk of corrosion does not preclude the use of adgquately
coated metal screws or nuts.

Compliance is checked by inspection and by chemical analysis

11.1.6 Terminals and terminations shall be properly fixed to the cable reel and shall not
loosen when connecting and disconnecting the conductors.

Terminals and terminations shall be protected against rotation.

Clamping means shall not serve to fix any other component.

The clamping means for the conductor.may be used to stop rotation or displacement.
Compliance is checked by inspection and, if necessary, by test of 20.2.

These| requirements do not preclude terminals that are floating, or terminals so designgd that
rotatign or displacement.of.the terminal is prevented by the clamping screw or nut, prpvided
that their movement is( appropriately limited and does not impair the correct operation |of the
cable feel.

Termipals may-be prevented from working loose by fixing with two screws, by fixing with one
screw|in a recess such that there is no appreciable play, or by other suitable means.

Cover|ngwith sealing compound without other means of locking is not deemed to be sufficient.
Self-hardening resins may, however, be used to lock terminals or terminations which are not
subject to torsion in normal use.

11.1.7 Each terminal shall be located in proximity to the other terminals, as well as to the
internal earthing terminal, if any, unless there is a sound technical reason to the contrary.

Compliance is checked by inspection.

11.1.8 Terminals shall be so located or shielded that:
— screws or other parts becoming loose from the terminals cannot establish any electrical
connection between live parts and metal parts connected to the earthing terminal,

— conductors becoming detached from live terminals cannot touch metal parts connected to
the earthing terminal;
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— conductors becoming detached from the earthing terminal cannot touch live parts.

Compliance is checked by inspection and by manual test.

11.1.9 When the conductors have been correctly fitted, there shall be no risk of accidental
contact between live parts of different polarity or between such parts and accessible metal
parts, and, should a wire of a stranded conductor escape from a terminal, there shall be no
risk that such a wire emerges from the enclosure.

The requirement with regard to the risk of accidental contact between live parts and access-
ible metal parts does not apply to cable reels having rated operating voltages not
exceegrg-50-\-

Compliance is checked by inspection and, where the risk of accidental contact between live
parts and other metal parts is concerned, by the following test:

An 8 mm length of insulation is removed from the end of a flexible conductor having the
nomingl cross-sectional area specified in Table 8. One wire of the strandéd conductor|is left
free apd the other wires are fully inserted and clamped into the terminal. The free wire is bent
back, |without tearing the insulation, in every possible direction, (but without making|sharp
bends|around barriers.

The friee wire of a conductor connected to a live terminal shall neither touch any metal part
which|is not a live part nor emerge from the enclosure. The free wire of a conpuctor
connegted to the earthing terminal shall not touch any-live part.

If necgssary, the test is repeated with the free wite.in another position.

11.2 |Screw type terminals

11.2.1] Screw type terminals shall allow the proper connection of copper or coppef-alloy
condugtors having the nominal crossrsectional area specified in Table 8.

For tefminals other than lug tefrminals, compliance is checked by the following test and py the
tests ¢f 11.5.

Gaugegs as specified in Figure 11, having a measuring section for testing the insertabjlity of
the maximum specified cross-sectional area specified in Table 8, shall be able to penetrate
into the terminal .aperture, down to the designated depth of the terminal, under thelr own
weight.

Screm typ€ terminals that cannot be checked with the gauges specified in Figure 11, shall be
tested| by’suitably shaped gauges, having the same cross-section as those of the apprqpriate
gauge's-of-Fgure—1++-

For pillar terminals in which the end of a conductor is not visible, the hole to accommodate
the conductor shall have a depth such that the distance between the bottom of the hole and
the last screw will be equal to at least half the diameter of the screw, and in any case not less
than 1,5 mm.

Compliance is checked by inspection.
11.2.2 Screw type terminals shall have appropriate mechanical strength.

Screws and nuts for clamping shall have an ISO thread or a thread comparable in pitch and
mechanical strength.

NOTE SI, BA and UN threads are considered as being comparable in pitch and mechanical strength.
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Compliance is checked by inspection, measurement and the test of 20.2. In addition to the
requirements of 20.2, the terminals shall not have undergone changes after the test, that
would adversely affect their future use.

11.2.3 Screw type terminals shall be so designed that they clamp the conductor between
metal surfaces with sufficient contact pressure and without damaging the conductor.

Compliance is checked by inspection.

11.2.4 Lug terminals shall be used only for cable reels having a rated current of at
least 60 A; if such terminals are provided, they shall be fitted with spring washers or equally
effective locking means.

Compliance is checked by inspection.

11.2.59 Clamping screws or nuts of earthing terminals shall be adequately’ locked against
accidgntal loosening, and it shall not be possible to loosen them without the-aid of a tool.

Compliance is checked by inspection and by manual test.

Dimensions in millimetres

IEC

Flexible Rigid Diameter a Tolerances for a
(solid or stranded)
mm? mm? mm mm
1 1 1,6 005
1,5 1,5 1,9 05
2,5 4 2,8 205
4 6 3,4 206
6 10 43 206
10 16 5,4 906
16 25 6.7 R

Maximum cross-section of conductors and corresponding gauges.

Material: steel

Figure 11 — Gauges for testing insertability of round unprepared conductors
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1.3
11.3.1

Screwless type terminals

Screwless type terminals shall allow the proper connection of copper or copper-alloy
conductors having the minimum cross-sectional areas indicated in Table 8.

Gauges as specified in Figure 11, having a measuring section for testing the insertability of
the nominal cross-sectional area of Table 8, shall be able to penetrate into the terminal
aperture to the designated depth of the terminal.

Screwless type terminals that cannot be checked with the gauges specified in Figure 11, shall
be tested by suitably shaped gauges, having the same nominal cross-sectional area as those

of the
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After these tests) the terminals shall not be damaged in such a way as to impair their

use wi

TP PToOpPTratC— oo gt o gtrv e T 1gurc

iance is checked by inspection.

Screwless type terminals shall be so designed that they clamp(the condu
en metal surfaces, with sufficient contact pressure and without damagin
ctor(s).

iance is checked by inspection and the type tests of 11.5 and{11.6.
Screwless type terminals shall have appropriate mechanical strength.
iance is checked by the following test:

hsertions and disconnections are made with" each type of conductor for whid
al is intended to be used, with conductor nominal cross-sectional area speci
8.

sertion and disconnection of the'lconductors shall be made in accordance wi
cturer’s instructions.

onductors are used each:-time, except for the fifth time, when the conductor used
insertion is clamped at the same place. For each insertion, the conductors are
0 as far as possible_into the clamping unit or are inserted so that adequate conn
ious. After each.insertion the conductor is twisted through 90° and subseq
nected.

th condactors of the smallest and the largest cross-sectional areas .

11.3.4| The connection or disconnection of conductors shall be made:

ctor(s)
g the

h the
ied in

th the

for the
either
ection
uently

urther

— either by the use of a general-purpose tool or a convenient integrated device in the
terminal, to open it and to assist the insertion or the withdrawal of the conductor(s);

- or

by simple insertion.

Disconnecting a conductor shall require an operation other than a pull only on the conductor,
such that it can, in normal use, be performed manually, with or without the help of a tool.

Compliance is checked by inspection.

11.3.5 Opening for a tool intended to assist the insertion or disconnection of the conductors,
if needed, shall be clearly distinguishable from the opening intended for the conductor.

Compliance is checked by inspection.
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Terminals shall be so designed and constructed that:

— each conductor is clamped individually in a separate independent clamping unit (not
necessarily in separate holes);

— during the connection or disconnection, the conductors can be connected or disconnected
either at the same time or separately.

It shall be possible to clamp securely any number of conductors up to the maximum provided

for.

Compliance is checked by inspection and by the tests of 11.5.

11.3.7,
condu

Comp

11.3.8
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NOTE
during i

Comp
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— thq

NOTE 4

The b
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condu

The b

—  thd
— thd

Terminals shall be so designed and constructed that inadequate insertion
Cctor is avoided.

iance is checked by inspection.

bd, even if it has been bent during normal installation.

This test is intended to simulate the bending forces on the conductorjbeing transferred to the
hstallation.

iance is checked by the following test:
e bending test, three new samples shall be used.

st apparatus, the principle of which is showh in Figure 12, shall be constructed so

test conductor, properly inserted into‘a clamping unit of the connecting devices
allowed to be bent (deflected) in>any of the 12 directions differing from each
30°t 5°;

starting point can be varied by“10° and 20° from the original point.

A reference direction and starting point are not specified.

ending of the conductor from its straight position to the testing positions sh
med by means pf\'\@ suitable device applying a force as specified in Table 2
ctor, at a specified distance from the clamping unit of the connecting device.

bnding apparatus shall be so designed that:

foreevis applied in the direction perpendicular to the conductor;

pf the

Screwless terminals shall be so designed that the connected-oconductor rgmains

erminal

that:

shall
other

all be
to the

bending is attained without rotation of the conductor within the clamping unit;

— the force remains applied while the required voltage drop measurement is made.

The force for bending the conductor is specified in Table 2. The distance "D" shall be
measured from the extremity of the connecting device, including the guidance for the

condu

ctor, if any, to the point of application of the force to the conductor.


https://iecnorm.com/api/?name=90b0111e36fb3ed8cc1fc461a9db8364

IEC 61316:2021 © |IEC 2021

a)

Key

mV

o

0 N o o b~ W N

— 27 —

30° £2°
IEC

~
~
~

IEC

Principle of the test apparatus for bending tests

on screwless terminals voltage drop during bending test on screwl

terminals

Amperemeter
llivoltmeter

vitch

Distance (Table2)
S
Te
Te

mple
rminal

st€onductor

b) Example of test arrangement to measurg

IEC

the
pss

Teést-eonduetor—bent

Point of application and directions of the force for bending the conductor
Bending force (perpendicular to the straight conductor)

Supply

Directions of application of the forces

Figure 12 — Information for the bending test
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Table 2 — Deflection test forces

Provis
measy

The s
condu

The s

A clan
smallg
the s4
having

The td
during
within

Nominal cross-sectional . Distance
area of the test Deflection test force 2 D
conductor
Mm? AWG N mm
1,0 -- 0,25 100
1,5 16 0,5° 100
2,5 14 1,0° 100
4 12 2,0° 100
6 O 35 00
10 8 7,0° 100
a8 The forces are chosen so that they stress the conductors close to the limit of
elasticity.
b These values are based on IEC 60998-2-2.
¢  These values are based on IEC 60352-7.

ions shall be made so that the voltage drop across the clamping units under test (
red when the conductor is connected, as shown for example in Figure 12b).

ample is mounted on the fixed part of the test apparatus in such a way that tH
ctor can be freely bent.

irface of the test conductor shall be free ofidetrimental contamination or corrosion

hping terminal is fitted, as for normal use, with a rigid solid copper conductor havi
st cross-sectional area specified in~Table 8 and is submitted to a first test seq
me clamping terminal is submitted to a second test sequence using the con
the largest cross-sectional area, unless the first test sequence has failed.

st shall be made with the-current flowing (i.e. the current is not switched on 4
the test). A suitable power supply shall be used so that the current variations an
15 %.

A tenth of the test current assigned to the connected conductor, according to Table 5

flow tH
in ong

The fqg

rough the conniecting devices. A bending force shall be applied as shown in Figur|
of the 12%directions and the voltage drop across this clamping unit shall be meast

rce(shall then be applied successively in each of the remaining 11 directions sh

Figureg

an be

e test

hg the
ence;
ductor

nd off
e kept

shall
e 12a),
red.

Dwn in

{2a) following the same test procedure.

If at any of the 12 test directions the voltage drop is greater than 2,5 mV, the force shall be
maintained in this direction until the voltage drop is reduced to a value below 2,5 mV, but for
not more than 1 min. After the voltage drop has reached a value below 2,5 mV, the force shall
be maintained in the same direction for a further period of 30 s during which period the
voltage drop shall not have increased.

The other two samples of the test set shall be tested according to the same test procedure,
but moving the 12 directions of the force, so that they differ by approximately 10° for each
sample.

If one sample fails in one of the directions of application of the test force, the tests shall be
repeated on another set of samples, all of which shall comply with the repeated tests.
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11.4 Insulation piercing terminals (IPT)

11.4.1 Insulation piercing terminals shall allow the proper connection of copper or copper-
alloy conductors having a nominal cross-sectional area as shown in Table 8.

Compliance is checked by inspection and by introducing the largest insulated conductor
according to Table 8.

11.4.2 Insulation piercing terminals shall be so designed that they clamp the conductor
between metal surfaces with sufficient contact pressure and without damaging the conductor.

Compliance is checked oy inspection and the tests or 11.5 and 17.0.

Alterngtively, insulation piercing terminals may clamp the conductor between the/metal part
and thle insulated part provided they comply with the test of 11.7.

Compliance is checked by inspection and the tests of 11.5 and 11.7.
11.4.3 Insulation piercing terminals shall have appropriate mechanical strength.
Compliance is checked by the following test:

Five ihsertions and disconnections are made with cohductors having the nominal |cross-
sectiopal area indicated in Table 8.

The igpsertion and disconnection of the conducters shall be made in accordance with the
manuflacturer’s instructions.

If insdlation piercing terminals use screws\for wire connection, the torque value of Taple 11
shall be used. Higher values of torque™may be used if so stated by the manufacturel in its
techniral documentation.

New conductors are used each-.time, except for the fifth time, when the conductor used for the
fourth|insertion is clamped at_the same place. For each insertion, the conductors are|either
pushef as far as possible.into the clamping unit or are inserted so that adequate connection
is obvious. After each~jinsertion the conductor is twisted through 90° and subsequently
disconnected.

After these test§/the terminals shall not be damaged in such a way as to impair their further
use with conductors of the smallest and largest cross-sectional areas.

The connection or disconnection of conductors shall be made using a ggneral-
5 AW, O ;‘G‘v““ A eoratet i‘v“‘ € ‘"‘; ;““i he—inse 6‘ Orthe
withdrawal of the conductors.

The disconnection of a conductor shall require an operation other than a pull on the conductor
only. It shall be necessary to take a deliberate action to disconnect it by hand or with a
suitable tool.

Compliance is checked by inspection.

11.4.5 The opening for a tool intended to assist the insertion or disconnection of the
conductors, if needed, shall be clearly distinguishable from the opening intended for the
conductor.

Compliance is checked by inspection.
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Terminals shall be so designed and constructed that:

— each conductor is clamped individually in a separate independent clamping unit (not
necessarily in separate holes);

— during the connection or disconnection, the conductors can be connected or disconnected
either at the same time or separately.

It shall be possible to clamp securely any number of conductors up to the maximum provided

for.

Compliance is checked by inspection
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11.5.1
Cross-

The te
area 4§

The l¢

Clamg
termin

Where
while

Each

The ¢
positig

in a horizontal plane, such that its\centre line describes a circle of 75 mm diameter, con

with th
of (10

The d
shall

bindin
suspe

During

Mechanical tests on terminals

New terminals are fitted with new conductors and of the minimum andrthe ma
sectional areas and are tested with the apparatus shown in Figure 13.

st shall be carried out on six samples: three with the smallest conductor cross-se
nd three with the largest conductor cross-sectional area.

ngth of the test conductor shall be 75 mm longer than the height H specified in Ta

ing screws, if any, are tightened with the torque according to Table 11. Otherwi
als are connected according to the manufacturer’sSinstructions.

there is a guidance for the conductor at theselamping unit, the terminal shall be
nstalled in the cable reel.

conductor is subjected to the following test:

ned at a height H below the ‘equipment, as given in Table 3. The bushing is pos

e centre of the clampinguniit in the horizontal plane. The platen is then rotated at
t 2) r/min.

stance between'\the mouth of the clamping unit and the upper surface of the b
be within 15 mmy/ of the height in Table 3. The bushing may be lubricated to p
g, twisting.errotation of the insulated conductor. A mass, as specified in Tablg
hded fromi¢the end of the conductor. The duration of the test is 15 min.

the_test, the conductor shall neither slip out of the clamping unit nor break ne

imum

ctional

ble 3.

ke the

fested

nd of the conductor is passed-through an appropriate-sized bushing in a platen,

tioned
entric
a rate

Ishing
revent
b 3, s

ar the

clamp

ngunit.

Terminals shall not, during this test, damage the conductor in such a way as to render it unfit
for further use.
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Key
A Clamping unit
B Platen
C Bushing hole
D Mags
Figure 13 — Test arrangement for terminals
Table 3 — Pulling test values on terminals
Nominal Diameter Height? Mass
cross-sectional of bushing
area
mm? mm mm kg
1,0 6,5 260 0,4
1,5 6,5 260 0,4
2,5 9,5 280 0,7
4,0 9,5 280 0,9
6,0 9,5 280 1,4
10,0 9,5 280 2,0
16,0 13,0 300 2,9
If a bushing with the given hole diameter is not adequate to accommodate the
conductor without binding, a bushing having the next largest hole may be used.
@ Tolerance for height H: £15 mm.

—-31-

Dimension in millimetres

375 |
—"

| IEC
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11.5.2 Verification is carried out successively with conductors of the largest and smallest
cross-sectional areas specified in Table 8, using class 1 or class 2 conductors for terminals of
fixed socket-outlets or appliance inlets, and class 5 conductors for terminals of plugs or
portable socket-outlets.

For socket-outlets or appliance inlets with screwless type terminal or insulation piercing
terminals that accept only flexible conductors according to 6.7, verification is carried out with
class 5 conductors.

r nuts
jed by

the manufacturer on the product or in an instruction sheet.

Each |conductor is subjected to a pull according to the value in Table 4 exerted |in the
opposjte direction to that in which the conductor was inserted. The pull is applied withou jerks
for 1 min. The maximum length of the test conductor shall be 1 m.

During the test, the conductor shall not slip out of the terminal nor;shall it break at, or |n, the
clampfng unit.

Table 4 — Pulling force

Nominal cross-sectional area Bulling force
mm?
N
1 35
1,5 40
2,5 50
4 60
6 80
10 90
16 100

11.6 |Voltage drop test for screwless type terminals and for insulation piercing
terminals

The fdllowing\test is made on new samples which have not been used for any other test.

The testis made with new copper conductors having the minimum and maximum [cross-
sectional areas according to Table 3.

The number of samples according to the type of conductors is:

— for terminals which can accept solid types of conductors only: 6 samples;
— for terminals which can accept rigid types of conductors only: 6 samples;
— for terminals which can accept flexible conductors only: 6 samples;
— for terminals which can accept all types of conductors: 12 samples.

Conductors having the smallest cross-sectional area are connected, as in normal use, to each
of three terminals. Conductors having the largest cross-sectional area are connected, as in
normal use, to each of the other three terminals. Each set of three terminals is connected in
series.
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For a terminal which can accept all types of conductors, this test shall be performed twice,
once with rigid conductors and once with flexible conductors (12 terminals in total).

The clamping screws or nuts, if any, are tightened with the torque according to Table 10,
unless the torque is specified by the manufacturer on the product or in an instruction sheet.

The use of AC is preferable, but DC is acceptable.

After this test, an inspection by the naked eye, with normal or corrected vision, without
additional magnification, shall show no changes obviously impairing further use, such as
cracks, deformations or the like.
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hole test arrangement including the conductors is placed in a heating cabingt w
kept at a temperature of 20 °C + 2 °C.

t during the cooling period, the test current, as defined in Table 5, is applied throu
circuit. The test current shall be applied for the initial 30 min of each,cycle.

rminals are then subjected to 192 temperature cycles, eachccyele having a dura
imately 1 h, as follows:

r temperature in the cabinet is raised in approximately:20 min to 40 °C.

als are then allowed to cool down for appréximately 20 min, to a temperat
imately 30 °C, forced cooling being allowéd. They are kept at this temperaty
imately 10 min and, if necessary, for measuring the voltage drop, then allowed f
further to a temperature of 20 °C + 2 °C{

ure stability.

p/tage drop in the terminals’is measured and recorded after the completion of th
h2nd cycle.

aximum allowabfe\woltage drop of each clamping unit, measured with the curr
ed in Table 5, Shall not exceed the smaller of the two following values:

her 22,5 mV,-or
b times«the value measured after the 24th cycle.

easuring points shall be as close as possible to the clamping unit of the terminal.
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ctor between the two measuring points.

The temperature in the heating cabinet shall be measured at a distance of at least 50 mm
from the samples.
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Table 5 — Test current

11.7

11.7.1
The tg

—  thd

—  thd
38
Th

11.7.2

Three
maxin
flexibl

Screw

The t
conne

The v
The v

Nominal cross-sectional area Test current?

mm? A

1,0 13,5
1,5 17,5
2,5 24,0
4,0 32,0
6,0 41,0
10.0 570

2 Test current is only acceptable if the same or less
than the test current of the cable reel.

Tests for insulation piercing terminals transmitting contact pressure via
insulating parts

Temperature-cycling test
st procedure is the same as described in 11.6 except asdolfows:

number of cycles is increased from 192 to 384;

voltage drop in each insulation piercing terminal~is measured after the 48th a
dth cycle, each time at a temperature for the insulation piercing terminal of 20 °C
e voltage drop measurement shall not exceed.the smaller of the two following valy

either 22,5 mV, or
1,5 times the value measured after the-48th cycle.

Short-time withstand current test

new samples are fitted with nnew rigid (solid or stranded) or flexible conductors w|

b conductors, then flexibleconductors shall be used.
s, if any, are tighténed with two thirds of torques as stated in Table 11.

brminal shalhwithstand a current of 120 A/mm? of the cross-sectional area
cted conddctor, for 1 s. The test is performed once.

bltage drop is measured after the terminal has attained normal ambient tempe
bltage drop shall not exceed 1,5 times the value measured before the test.

hd the
t+ 2 °C.
es:

ith the

um cross-sectional area. {f;the terminal can be used for rigid (solid or strandedl) and

bf the

ature.

In order to limit additional heating, the current for measuring the voltage drop before and after
the test shall be one-tenth of the value shown in Table 5.

After this test an inspection by the naked eye, with normal or corrected vision, without
additional magnification, shall show no change obviously impairing further use, such as
cracks, deformations or the like.

12 Resistance to ageing of rubber and thermoplastic material

Cable reels with enclosures of rubber or thermoplastic material, and parts of elastomeric such
as sealing rings and gaskets, shall be sufficiently resistant to ageing.
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Compliance is checked by an accelerated ageing test made in an atmosphere having the
composition and pressure of the ambient air.

The samples are suspended freely in a heating cabinet, ventilated by natural circulation. The
temperature in the cabinet and the duration of the ageing test are:

— (70 £ 2) °C and 10 days (240 h), for rubber;

— (80 2) °C and 7 days (168 h), for thermoplastic material.

After the samples have been allowed to attain approximately room temperature, they are
examined and shall show no crack visible with normal or corrected vision, without additional

1fication Aftar tha tnct tha acamanine ochall chaoaay o Aamans~n 1y hich uniidd Ioad $0
magnifieation—Afterthe—test—the—samples—shall-showno—damage—which—wowld—tead—te non-

complfance with this document.

The u$e of an electrically heated cabinet is recommended.

Natural circulation may be provided by holes in the walls of the cabinet.

13 Copnstruction

13.1 |Accessible surfaces of cable reels shall be free from hurrs, flashes and similar|sharp
edges

Compliance is checked by inspection.

13.2 |Rewireable cable reels shall be so constructed as to permit:

— thg¢ conductors to be easily introduced into\the terminals;

— thg¢ correct positioning of the conductors without their insulation coming into conta¢t with
balre metal parts of a polarity different from that of the conductor, or with accessible| metal
pafts;

— intprnal wiring to remain securely fixed whilst the flexible cable is connected;

— an| adequate arrangement)'of the terminals allowing the flexible cable to be |easily
introduced and connected without the risk of damaging the insulation of the flexible dable.

Compliance is checked) by inspection and by disconnecting and reconnecting, using the
flexible cables as delivered with the cable reel.

13.3 |Inlet openings in metal through which flexible cables pass, shall be provided with a
bushing of insulating material.

13.4 |Non-rewireable cable reels shall be such that:

— the flexible cable cannot be separated from the cable reel without making it permanently
useless;

— the cable reel cannot be opened by hand or by using a general-purpose tool, for example
a screwdriver;

— winding of the flexible cable is done in a smooth space without sharp edges, burrs and the
like which might cause damage to the insulation of the flexible cable.

A cable reel is considered to be permanently useless when, for re-assembling the cable reel,
parts or materials other than the original have to be used.

13.5 Flexible cables shall be effectively prevented from coming into contact with moving
parts which might cause damage to their insulation.
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13.6 Bare live conductors shall be reliably secured so that the distance between them, and
the distances to accessible metal parts, cannot be reduced below the values given in
Clause 21.

Compliance is checked by measurement and inspection after the tests of Clause 19.

13.7 Cable reels incorporating one or more socket-outlets shall ensure continuity to the
earth contacts.

Compliance is checked by inspection and by manual test.

13.8 |Cable reels shall be so constructed that there is no risk of short-circuit between live
parts and accessible metal parts due to loosened internal wiring, screws or the like.

Compliance is checked by inspection and by manual test.

13.9 [Insulating linings, barriers and the like shall have adequate mechanical streng{h and
shall he secured in a reliable manner.

Compliance is checked by inspection and by manual test.

13.10 |A cable reel shall be fitted with a thermal cut-outvand/or a current cut-out, |which
shall Qe:

—  trlp-free;

bn-self-resetting thermal or current cut-out;

n
constructed so that when resetting, live parts shall not become accessible;

— constructed so that the setting of temperature or current cannot be altered by the uger;
amd which shall disconnect

a)| at least one pole in two-pole eable reels, which shall be the phase pole on polarized
cable reels; or

b)| all poles, except the néutral pole on other cable reels.

Fuses| are only allowed«when it is not possible for the user to replace them with fuges of
highen rating than these originally fitted. The protective conductor, if any, shall not be
interrpted.

Compliance is'checked by inspection and by manual test.

NOTE |[Inthe_following country, fuses are not allowed: Denmark.

13.11 Table entry shall be reliably fixed and be so shaped as to prevent damage from the
material in which it is mounted. Cable entry shall not be made of natural elastomeric material,
for example, rubber.

Compliance is checked by inspection and by manual test and by test of Clause 12.

13.12 Cable reels incorporating a residual current device with 7,, <30 mA shall be so
constructed that no more than 2 m of cable remains on the supply side of the residual current
device.

Compliance is checked by inspection and by manual test.

13.13 Cut-outs shall not self-reset at low temperature.
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Compliance is checked by the following test:

The cut-out shall be caused to operate, and it shall be checked that it does not self-reset
when kept at a low temperature of (-25 + 2) °C for approximately 18 h.

13.14 Components incorporated or integrated in cable reels, such as flexible cable, current
cut-outs, thermal cut-outs, safety transformers, motors, switches, fuses, residual current
devices, lampholders and connecting devices shall comply with the relevant standards as far
as they reasonably apply.

Components according to IEC 60730-2-9 shall be of Type 1.D, 2.D, 1.E or 2.E with a minimum
numbegr of cycles equal to 300.

13.15|Plugs and appliance inlets shall be in accordance with IEC 60309-1 or IEC'60309-2. At
least pne of the socket-outlets shall be in accordance with IEC 60309-1, AEC 6030P-2 or
IEC 6(0309-4. Other socket-outlets shall either be in accordance with apothér harm¢nized
system or in accordance with the system of socket-outlets in the country where the cable reel
is intehded to be used.

Socket-outlets shall be of a type which prevents the insertion-of-plugs used with class 0
equipment.

—

The plugs for equipment of class 0 can be used only as far as national wiring rules permijit.

13.16 |Portable cable reels shall be equipped with one’plug or appliance inlet and at leagt one
sockef-outlet. Fixed cable reels shall be equipped-with at least one fixed or portable sjocket-
outlet,

The rgted current of fixed or portable socket-outlets shall not be higher than the rated qurrent
of the|cable reel. Fixed or portable socket-outlets with a rated current lower than the| rated
current of the cable reel shall be protected by a suitable protecting device.

The rdted current of the plug, if.any, shall not be less than the rated current of the cable|reel.
Compopnents shall suit operating conditions specified for the cable reel.

Compliance is checkéd, by inspection.

14 Degreesof-protection

14.1 |Cable reels shall have the degrees of protection marked on the products.

Socket-outlets of domestic type are tested without the plug inserted and with the lid, if any,
closed.

Compliance is checked by the appropriate tests mentioned in 14.2 and 14.3.

14.2 Cable reels shall be tested in accordance with IEC 60529 in fully unreeled condition, in
the most unfavourable position. Fixed cable reels shall be tested as above but mounted as
specified by the manufacturer’s instructions.

Immediately after the tests, the samples shall withstand the dielectric strength test specified
in 15.3, and inspection shall show that water has not entered the samples to such an extent
that could impair their further use.
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14.3 All cable reels shall be proofed against humid conditions which may occur in normal
use.

Compliance is checked by the humidity treatment described in 14.3, followed immediately by
the measurement of the insulation resistance and by the dielectric strength test, specified
in Clause 15.

Cable entries, if any, are left open. If knock-outs are provided, one of them is opened.

Covers which can be removed or opened without the aid of a tool are removed or opened and
subjected to the humidity treatment along with the main part. Spring lids are open during this
treatment.

The humidity treatment is carried out in a humidity cabinet containing air witha rglative
humidjty maintained between 91 % and 95 %. The temperature of the air, at all places [where
samples can be located, is maintained within 1 °C of any convenient value)ybetween|20 °C
and 3¢ °C.

The sample is kept in the cabinet for seven days (168 h).

In most cases, the sample may be brought to the temperaturé specified by keeping it gt this
tempefrature for at least 4 h before the humidity treatment.

The ftest is performed according to IEC 60068-2-78\with parameters specified by this
document.

After this treatment the sample shall show no damage within the meaning of this documént.

15 Insulation resistance and dielectric strength
15.1 |The insulation resistance and<the dielectric strength of cable reels shall be adequgte.

Compliance is checked by the jtésts specified in 15.2 and 15.3 which are made immedgliately
after the test of 14.3 in the humidity cabinet or in the room in which the samples were bfought
to the|required temperature, after reassembly of those parts which may have been removed.
Cable|reels shall be unreeled prior to carrying out the tests.

15.2 |The insulation resistance is measured with a DC voltage of approximately 500(V DC,
the méasurement being made 1 min after application of the voltage.

For npnfrewireable and rewireable cable reels the insulation resistance shall not bg less
than 8 MQ and shall be measured consecutively:

a) between all poles connected together and the body;

b) between each pole in turn and all others, these being connected to the body.

NOTE The term "body" includes all accessible metal parts, handles, knobs, grips and the like and their shafts, if
these shafts become live in the event of an insulating fault, and metal foil in contact with all accessible surfaces of
insulating material; it does not include metal parts which are not accessible.

15.3 A voltage of substantially sine-wave form, having a frequency of 50 Hz/60 Hz and the
value shown in Table 2, is applied for 1 min between the parts indicated in 15.2.
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Table 6 — Test voltage for dielectric strength test

Initiall
value.

No fla

Glow

16 N

16.1
mech4

Comp

16.2

movin
condu
indica
The v

This 1
reachg
is rep
in 16.
more
condu

Insulation voltage? of the cable reels Test voltage
\Y, \Y
Up to and including 50 500
Over 50 up to and including 415 2 000P
Over 415 up to and including 500 2 500
Over 500 up to and including 690 3 000
2 The insulation voltage is at least equal to the highest rated operating voltage.
b This value is increased to 2500V for metal enclosures lined—with insulating
material.

y, no more than half the specified voltage is applied, then it is raised rapidly to f

sh-over or breakdown shall occur during the test.

lischarges without a drop in voltage are neglected.

brmal operation

Cable reels shall withstand, without excessive wear or other harmful effeg
nical, electrical and thermal stresses occurrifig in normal use.

iance is checked by the following test.

In cable reels incorporating contacts intended to make connection between fixg
g parts (e.g. slip rings), each phase conductor, neutral conductor and e3
ctor, if any, is loaded with the‘rated current related to the nominal cross-sectiona
ted in Table 8 and derived from an AC source with a no-load voltage not exceedin
bltage drop is measured adjacent to the contact-making members.

heasurement shall~be made immediately after the cable reel, under rated loa
bd its steady thermal condition. In no case shall the resistance exceed 0,05 Q. TH
bated after the cable reel has been subjected to the test for normal operation des
B to 16.6 and-to the electric strength test of 16.7. The increase of resistance shall
than 50 %" with a maximum of 0,075 Q for the phase conductor(s) and the 1
ctor, and a maximum of 0,05 Q for the earthing conductor.

he full

the

—

d and
rthing
| area
g 12 V.

), has
e test
cribed
not be
eutral

16.3

Thée flexible cable is unreeled and fully reeled on to the cable reel as in normal us

e at a

rate of approximately 0,5 m/s, in the direction most likely to occur in normal use. The test is
carried out as described in 16.4 to 16.6.

16.4 For hand-operated cable reels not incorporating movable contacts (slip rings or
the like):

— the total length of the flexible cable is unreeled;

— the number of cycles of operation is 100.
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16.5 For hand-operated cable reels incorporating movable contacts, the test shall be carried
out at the rated current of the fully reeled cable reel:

— the flexible cable is unreeled in such a way that the rotating part of the reel makes
approximately two revolutions, and such that at least two turns of the cable remain on the
reel;

— during the recoiling, the flexible cable is held under tension applying a force of 10 N/mm?2
of the nominal cross-sectional area of the conductors of the cable up to a maximum
of 100 N;

— the number of cycles of operation for a 16 A cable reel is 10 000 (ten thousand) and
for 32 A and 63 A cable reels the number of cycles shall be 4 000 (four thousand).

NOTE |One cycle consists of one unreeling followed by one reeling.
16.6 |For spring and motor-operated cable reels:
— the flexible cable is unreeled in such a way that the rotating part of ‘the reel makes

approximately two revolutions, and such that at least two turns of cable:-remain on the reel;

— during the recoiling, the flexible cable is held under tension applying a force which is
adppted to the reeling force of the cable reel;

— the number of cycles of operation for 16 A cable reels is 10 000 (ten thousand);

— fon 32 A and 63 A cable reels the number of cycles shall be. 4’000 (four thousand);

— the cable of a reel incorporating an automatic return mechanism shall be fully unreeled
anp allowed to return unhindered 100 times using the 'automatic system incorporated.

After this test, the cable reel shall show no damagelimpairing safety and its further use.

In particular, the cable reel shall show:

— nolloosening of electrical connections;

— nolloosening of mechanical parts or-connections;
— noJdamage to the sheath or insulation of the cable.
16.7 |Immediately after the tests of 16.3 to 16.6, the cable reels shall withstand an electric
strength test, as described in™15.3 but with the test voltage reduced by 500 V for cablg reels

having an insulation voltage exceeding 50 V. The test is made without a preceding hymidity
treatment.

No flagh-over or breakdown shall occur during the test. In addition, there shall be no brejakage
of eleg¢trical connections or conductors.

17 Tfmperature rise

17.1 Temperature rise in normal use

17.1.1 Cable reels shall not attain excessive temperatures in normal use, such that they
cause a danger to persons or surroundings.

17.1.2 Compliance is checked by determining the temperature rise of the various parts
stated in Table 7.

Portable cable reels are placed in their normal position of use in a test corner as near to the
walls as possible. The test corner consists of a floor and two walls at right angles, all of a dull
black-painted plywood having a thickness of 20 mm. Cable reels for fixed mounting are
mounted on the wall or the ceiling in a test corner as near to the ceiling and wall as possible.
The test corner consists of a ceiling and two walls at right angles, all of dull black-painted
plywood having a thickness of 20 mm.
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Temperature rises are determined by means of fine wire thermocouples, chosen and
positioned so that they have the minimum effect on the temperature of the part under test.

Thermocouples used for determining the temperature rise of the surface of walls, ceiling and
floor are embedded in the surface or attached to the back of small blackened disks of copper
or brass, 15 mm in diameter and 1 mm thick, which are flush with the surface.

So far as it is possible, the cable reel is positioned so that parts likely to attain highest
temperatures touch the disks.

In determining the temperature rises of handles, knobs, grips and the like, consideration is

given
contag

The tg

t with hot metal.

to all parts which are gripped in normal use and, if of insulating material, to parts in

mperature rise of electrical insulation is determined at places where failure could|cause

a shoft-circuit, a contact between live parts and accessible metal parts,-oh'a reduction of

creepage distances or clearances below the values specified in Clause 2%.

The te

st is made both with cable reels fully reeled and unreeled. Cable reels loaded with the

rated power corresponding respectively to the marking for unreeled-and reeled conditidn, are

opera

The te

ed until steady conditions are established.
st current corresponds to cos ¢ = 1.

Table 7 — Permissible temperature rise

Parts Temperature risge
K
Rubbef insulation of internal and external wiring and flexible cable 35
Polyvinyl chloride insulation of internal wiring 45
Cord-sheath used as supplementary insulation 35
Siliconle rubber insulation of internal witing and flexible cables 145
Rubbef used for gaskets or other parts, the deterioration of which could affect
safety:
— hen used as supplementary insulation or as reinforced insulation 40
— |n other cases 50
Materigl used as insulation other than for wires:
— Moulding of:
e _~phenhol-formaldehyde with cellulose fillers 85
s/ ,phenol-formaldehyde with mineral fillers 100
e melamine-formaldehyde 75
e urea-formaldehyde 65
e polyester with glass-fibre reinforcement 110
e silicone rubber 145
e polytetrafluoroethylene 265
e pure mica and tightly sintered ceramic material when such products 400
are used as supplementary or reinforced insulation
e thermoplastic material a)
Supports, walls, ceiling and floor of the test corner 60
Sliding contacts 65
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Parts Temperature rise

K

Handles and similar parts which, in normal use, are touched by hand

Lampholder E27:

Lampholder E14, B15, B22:

— of metal 40
— of insulating material 50
Terminals, including earthing terminals for external conductors 60

metal or ceramic type 160

— insulated type, other than ceramic 120

ten
27

1 shall be carried out.

— metal or ceramic type 130
— |nsulated type, other than ceramic 90
with T{marking T-25
a8 Owing to the great number of thermoplastic insulating materials, it is not possible~te specify pernfissible

perature rises for such materials. Provisionally, the ball pressure test described in IEC 60309-1:2021,

During

docuni

the test, the thermal cut-out or current cut-out shall not'\operate.

After the test, the cable reel shall show no deformatiop~0r damage within the meaning
ent.
Experience has shown that the hottest point of flexible cable insulation is likely to occur betw

NOTE
second

17.2

17.2.1
result

Comp

17.2.2
the hi
opera

NOTE

The té

and third layers, in the central area, of the cable réel when carefully reeled.

Temperature rise under overload;conditions

Cable reels shall be so constructed that there is no risk of fire or electric shoc
of abnormal electrical load.

iance is checked by the tests of 17.2.2 and 17.2.3.

e, until steady.conditions are established, or for 4 h, whichever is the shortest per

Steady conditions are reached when the temperature does not vary by more than 1 K/h.

mperature rise of the parts of the cable reels, shown in Table 7 shall not excq

more

han 25 K the relevant values in that table.

pf this

ben the

k as a

Cable reels areytested under the conditions described in 17.1.2 and are loadéeld with
hhest possible(current at which the thermal cut-out or current-sensing device Will not

fod.

ed by

After the test, the following conditions shall be fulfilled.

a) The cable reel shall show no deformation affecting the protection against electric shock.
There shall be no short-circuit or damage to the insulation of the cable reel or to the cable,

an

d the further use of the cable reel shall not be impaired.

Compliance is checked by inspection, by a test with the standard test finger according to
IEC 61032 Probe B and by the dielectric strength test specified in 15.3, the test voltage being
reduced by 500 V.

The humidity treatment is not repeated before the dielectric strength test is carried out.

b) The thermal or current cut-out shall not be deformed or damaged, and the present value
shall not be changed.
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Compliance is checked by inspection and by a comparison release test on a cable reel that
has not been subjected to the test of 17.1.2.

c) Th

e earth connection shall not be impaired.

Compliance is checked by the test specified in 10.4.

17.2.3

the ca

The cable reel is tested fully reeled under the condition described in 17.1.2, the test
load being that corresponding to 1,5 times the rated current of the socket-outlets in which the
plug of the cable reel may be inserted or 1,5 times the rated current of the protective device in

se of fixed cable reels.

The Iq
opera

a) thq

Comp
IEC 6

b) the

Comp

18 Flexible cables and their connection

18.1
of the
value

Flexib
used i

18.2
proteg

ad is applied until steady conditions are reached, or thermal or current cut-o
ed. After the test:

b cable reel shall show no deformation affecting the protection against electric sho|

iance is checked by inspection and by a test with the standard test-finger accord
032 Probe B. It shall not be possible to touch live parts;

earth connection shall not be impaired.

iance is checked by the test specified in 10.4.

Cable reels shall be provided with a flexible\cable complying with IEC 60245-4

shown.

e cables having nominal cross-sections other than those specified in Table 8 m
f the load is known.

Minimum cable sizes shallibe based on the lowest current rating of the plug
tion device, incorporated‘in the cable reel, as shown in Table 8.

Ut has

CK.

ing to

bf one

types specified in Table 8, the nominal cress-sectional area being not less than the

ay be

pr the
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Table 8 — Minimum cable sizes

Rated Nominal current
operating i
voltage A Type of cable Nominal cross-
oth IEC 60245 (all sectional area
Preferred rated current ner (a
ratings parts)
Series | Series Il mm?
Not 16 20 66 10
exceeding
50 32 30 66 10
6 53 57° 66 1
10 53°, 57°, 66 135
16 20 532 572 66 250
dver 25 66 4
o0 32 30 53, 66 6
40 66 10
50 66 10
63 60 66 16
2 Not applicable to cable reels having a rated operating voltage exceeding 415 V.
b Fof cable reels having a rated operating voltage not exceeding 50 V,the value is increased to 4 mm?2.
For ingulated cable only, the core connected to theearthing terminal shall be identified py the
colour| combination green/yellow. The nominal cress-sectional area of the earthing conductor
and ofl the neutral conductor, if any, shall be at{east equal to that of the phase conductors.
The pilot conductor, if any, shall have a nominal cross-sectional area of at least 2,5 mm+.
Compliance is checked by inspection.
18.3 |Flexible cables shall have "the same number of conductors as there are poles |in the
cable |reel and in the socket-outlets except for voltage not exceeding 50V, fitted egrthing
contagts, if any, being considered as one pole, irrespective of their number. The confductor
connepted to the earthing‘contact shall be identified by the colour combination green/yelfow.
Compliance is chécked by inspection.
18.4 |The maximum length of the flexible cable shall be as shown in Table 9.

Table 9 — Maximum length of cable

Nominal cross-sectional area Maximum length of cable
mm? m
Up to and including 6 80
Over 6 up to and including 16 100

Compliance is checked by inspection, by measurement and by checking that the flexible
cables are in accordance with IEC 60245-4.

18.5

Cable reels shall be provided with a cable anchorage so that the conductors are

relieved from strain, including twisting, where they are connected to the terminals, and that

their ¢

overing is protected from abrasion.
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The cable anchorage shall be of insulating material or be provided with an insulating lining
and be so designed that the cable cannot touch clamping screws, if any, of the cable
anchorage, if these screws are accessible or electrically connected to accessible metal parts.

Glands shall not be used as cable anchorage. Makeshift methods, such as tying the cable into
a knot or tying the ends with string, shall not be used.

Compliance with this requirement is checked by inspection.

18.6 It shall be made clear how relief from strain and prevention from twisting are intended
to be performed.

The cable anchorage, or parts of it, shall be integral with or fixed to one of the parts |of the
cable feel.

Cable|anchorage shall be suitable for the different types of flexible cables-declared by the
manufacturer, and insulating linings, if any, shall be securely fixed to thg, metal parts;| metal
parts ¢f the cable anchorage shall be insulated from the earthing circuit.

The dable anchorage of rewireable cable reels shall be so~designed and locatefd that
replacement of the flexible cable is easily possible.

Clamging screws, if any, which are operated when replacing“the flexible cable, shall not/serve
to fix any other component.

Compliance is checked by inspection and by the testof 18.7.
18.7 |The cable anchorage of cable reels is*subjected to a pull test followed by a torqud test.

For r@wireable cable reels, the conductors are introduced into the terminals, the tefminal
screw| being tightened just sufficiently to prevent the conductors from easily changing their
positign. The cable anchorage «js ‘used in the normal way, any clamping screws |being
tighteped with a torque equal totwo-thirds of that specified in Table 7.

After feassembly of the cable reel, the parts shall fit snugly, and it shall not be possj|ble to
push the cable into the/cable reel to any appreciable extent.

Non-r¢wireable cablé reels are tested with the flexible cable as delivered, but with the
condugtors of flexible cable cut adjacent to the terminations.

The flexibleycable is then subjected 100 times to pulling, using the values specified pbelow.
The plils_are applied in the most unfavourable direction in the immediate vicinity of thel cable
anchorage—The putt vatues appliedare as folfows:

a) 80 N for cable reels with flexible cable having a nominal cross-sectional area up to 4 mm?;

b) 100 N for cable reels with flexible cable having a nominal cross-sectional area from 6 mm?
to 10 mm?2;

c) 120 N for cable reels with flexible cable greater than or equal to 16 mm?2.

The pulls are applied without jerks, each time for 1 s. Immediately afterwards, the flexible
cable is subjected for 1 min to a torque of:

— 0,35 Nm for cable reels with flexible cable less than 16 mm?2 nominal cross-sectional area;

— 0,425 Nm for cable reels with flexible cable having a nominal cross-sectional area greater
than or equal to 16 mm?Z.

During the test, the flexible cable shall not be damaged.
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After the test, the flexible cable shall not have been displaced by more than 2 mm, the ends of
the conductors shall not have moved noticeably in the terminals or at the terminations.

18.8 Cable reels shall be so designed that the flexible cable is protected against damage

cause

d by the opening for the passage of the cable.

Compliance is checked by inspection and by the following test. The cable is subjected 25
times to a pull of 100 N. The pulls are applied in the most unfavourable direction without jerks,
each time for 1 s.

After the test, the cable shall not be damaged.

Comp

19 Mechanical strength

19.1
withst

Comp

19.2
cable

conditfon.

19.3

to IEQ 60068-2-75.

The ¢
cable

19.4

a congrete floor. During the tést; the total length of the flexible cable shall be wound on

reel.

NOTE
reel wh

19.5
floor i

shall he wound on to the reel.

19.6

iance is checked by inspection.

Cable reels shall have adequate mechanical strength and bg "so” constructed
bnd such rough handling as may be expected in normal use.

iance is checked by the tests of 19.2, 19.3, 19.4 and 19.5.,

Cable reels are mounted at an angle of 15° fromythe’ perpendicular. For this te
reel shall not overturn. These tests are carried out-with the cable reel in a fully

Portable cable reels are subjected to blows by means of the spring-hammer acc

hble reels are kept in a refrigerater at a temperature of —25 °C for at least 16
reels being subjected to the test within 1 min after their removal from the refrigera

Portable cable reels are dfopped 10 times from a carrying handle height of 0,75 n

The term "carrying-handle height" denotes the vertical distance from the floor up to the handle of th
ch is normally used-for carrying the cable reel over a short distance.

Portable ‘eable reels are overturned 10 times in their normal position on to a co
h the mest unfavourable direction. During the test, the total length of the flexible

as to

5t, the
reeled

prding

h, the
or.

on to
to the

e cable

hcrete
cable

After thetests of 1§2to 195, protectionm against efectric strotk—shatt ot be—aff

ected,

and the cable reel shall show no damage which may affect safety or impair the further use of
the cable reel. In particular:

- fix

ed and portable socket-outlets shall not have worked loose or been damaged;

— covers or enclosures shall show no cracks visible to normal or corrected vision without
additional magnification;

— the effectiveness of insulating barriers or other parts of insulating material shall not have

be

en damaged.

Damage to the finish, small dents which do not affect creepage distances or clearances, and
small chips which do not adversely affect the protection against electric shock or moisture are
neglected. Cracks not visible with normal or corrected vision without additional magnification
and surface cracks in fibre-reinforced mouldings and the like, are ignored.


https://iecnorm.com/api/?name=90b0111e36fb3ed8cc1fc461a9db8364

IEC 61316:2021 © |IEC 2021 - 47 -

19.7 Screwed glands shall withstand the mechanical stresses occurring in normal use.
Compliance is checked by the following test:

Screwed glands are fitted with a cylindrical metal rod having a diameter, in millimetres, equal
to the nearest whole number below the internal diameter of the packing, in millimetres. The
glands are then tightened by means of a suitable spanner, the force shown in Table 10 being
applied to the spanner for 1 min, at a point 25 cm from the axis of the gland.

Table 10 — Gland tightening force

Diameter of test rod Force
N
mm Metal glands Glands of
moulded material
Up to and including 20 30 20
Over 20 up to and including 30 40 30
Over 30 502 402

2@ These values are provisional.

After the test, the glands and the enclosures of the samples’shall show no damage within the
meanipg of this document.

20 Screws, current-carrying parts and connections

20.1 |Current-carrying parts, which may bg subjected to mechanical wear, shall not be|made
of ste¢l provided with an electroplated coating.

Under| moist conditions, metals showing a great difference in electrochemical potential with
respeg¢t to each other shall not be used in contact with each other.

Compliance is checked by.inspection.

The requirements of 20-1 do not apply to screws, nuts, washers, clamping plates and gimilar
parts ¢f terminals.

20.2 |Connections, electrical or otherwise, shall withstand the mechanical stresses ocqurring
in normal use.

Screw tlalloul;tt;lly contact pressture and—screws—which—are upclatcd when L;UIIIICL;t;IIg the
cable reel and have a nominal diameter less than 3,5 mm shall screw into a metal nut or metal
insert.

Compliance is checked by inspection and, for screws and nuts transmitting contact pressure
or which are operated when connecting the cable reel, by the following test:

The screws or nuts are tightened and loosened:

— ten times for screws in engagement with a thread of insulating material;

— five times for nuts and other screws.

Screws in engagement with a thread of insulating material are completely removed and
reinserted each time.
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This removal and insertion of the screws or nuts shall be carried out at such a rate that the
thread in the insulating material suffers no appreciable temperature rise owing to friction.

When testing terminal screws and nuts, a copper conductor having the largest cross-sectional
area in Table 8, flexible for cable reels, is placed in the terminal.

The test is carried out by means of a suitable screwdriver or spanner. The maximum torque
applied when tightening is equal to that shown in Table 11, except that the torque is increased
by 20 % for screws in engagement with a thread in a hole which is obtained by plunging, if the
length of the extrusion exceeds 80 % of the original thickness of the metal.

When|the manufacturer specifies, for terminal screws, a torque greater than the values| given
in Table 11, this specified torque shall be applied for the test.

Table 11 — Tightening torques

Metridq standard Torque
vhlues Nominal diameter of thread Nm

mm | 11 ||
2,5 Up to and including 2,8 0,2 0,4 o.p
3,0 over 2,8 up to and including 3,0 0,25 0,5 0,p
- over 3,0 up to and including 3,2 0,3 0,6 0,p
3,5 over 3,2 up to and including 3,6 0,4 0,8 0,B
4,0 over 3,6 up to and including 4.1 0,7 1,2 1,R
4,5 over 4,1 up to and including 4.4 0,8 1,8 1,8
5,0 over 4,7 up to and including 5,3 0,8 2,0 2,0
6,0 over 5,3 up to and including 6,0 1,2 2,5 3.p
8,0 over 6,0 up to and including 8,0 2,5 3,5 6,0

Column | applies to screws without heads which, when tightened, do not protrudg from

the hole, and to screws which cannot be tightened by means of a screwdriver
having asblade wider than the diameter of the screw.

Column 11 applies to other screws and nuts which are tightened by means| of a
serewdriver.

Column 111 applies to screws and nuts which can be tightened by means other than a
screwdriver.

E h H ry) L H L) ila) o L - i i J s la. L e d
ach tmretire—ciampmg—Screw (s ornut(S/ 1S (are/Toosenea, a new-—conauctior-siar ove uUse

for a further connection.

When a screw has a hexagonal head with means for tightening with a screwdriver and the
values in columns Il and Il are different, the test is carried out twice, first applying the torque
specified in column Ill to the hexagonal head and then, on another set of samples, applying
the torque specified in column Il by means of a screwdriver. If the values in columns Il and Il
are the same, only the test with the screwdriver is carried out.

After the test for clamping screws or nuts, the clamping unit shall not have undergone
changes that adversely affect its further use.

NOTE 1 For mantle terminals, the specified nominal diameter is that of the slotted stud.

For mantle terminals in which the nut is tightened by means other than a screwdriver and for which the nominal
screw diameter is over 10 mm, the value of the torque is under consideration.
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Screws or nuts which are operated when connecting the cable reel include terminal screws or nuts, assembly
screws, screws for fixing covers, etc., but not connections for screwed conduits and screws for fixing socket-outlets
or appliance inlets to the mounting surface.

The shape of the blade of the test screwdriver shall suit the head of the screw to be tested.

The screws and nuts shall not be tightened in jerks.

NOTE 2 Damage to covers is neglected.

Screwed connections will have been partially checked by the test of Clause 16 and Clause 19.

20.3
when
third ¢

Corre

Comp

NOTE
is prevd
use of ¢

20.4

througd
no les
any sh

Comp

Screws In engagement with a thread of insulating material and which are op
connecting the cable reel shall have a length of engagement of at least 3 mm ptu
f the nominal screw diameter, or 8 mm, whichever is the shorter.

t introduction of the screw into the threaded hole shall be ensured.

iance is checked by inspection, by measurement and by manual-{est.

The requirement with regard to correct introduction is met if introduction of-the screw in a slanting
nted, for example by guiding the screw by the pan to be fixed, by a recess in the threaded hole, o
screw with the leading thread removed.

h insulating material other than ceramic, pure mica'or other material with charact
s suitable, unless there is sufficient resiliency.in"the metallic parts to compens
rinkage or yielding of the insulating material.

iance is checked by inspection.

The stitability of the material is considered with respect to its dimensional stability.

20.5
locked

against loosening.

Example of satisfactory salutions are:

Electrical connections shall be so designed that the contact pressure is not tranS{r\itted

brated
5 one-

manner
by the

ristics
te for

Screws and rivets which serve as electrical as well as mechanical connections shall be

ect to

— spfing washers;

— rivets with a nenxcircular shank or an appropriate notch;

— sefpling compound, which softens on heating, only for screw connections not sub]
torsion in-normal use.

Complidntce is checked by inspection and by manual test.

20.6 Current-carrying parts, other than terminals, shall be of one of the following:

— copper;

— an alloy containing at least 50 % copper;

— other metal no less resistant to corrosion than copper and having mechanical properties

no

less suitable shall be the subject of investigation.

Compliance is checked by inspection and, if necessary, by chemical analysis.

NOTE

The requirements for terminals are included in Clause 11.

20.7 Contacts which are subjected to a sliding action in normal use shall be of a metal
resistant to corrosion.
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Springs ensuring the resiliency of contact tubes shall be of metal resistant to corrosion or be
adequately protected against corrosion.

Compliance is checked by inspection and, if necessary, by chemical analysis.

NOTE A test for determining the resistance to corrosion or the adequacy of the protection against corrosion is
under consideration.

21 Creepage distances, clearances and distances through sealing compound

21.1 Creepage distances, clearances through air and distances through sealing compound

shall e evaluated with one of the alternative methods according to 21.2 or 21.3.
21.2 |Creepage distances, clearances through air and distances through sealing{ compound
shall e not less than the values in millimetres shown in Table 12.
Table 12 — Creepage distances, clearances and distances through sealing compgqund
Insulation voltage of the cable reel
V
Up to Over 50 Over 415 | Over 500 0\:rr 690
and up:to up to up to p to
including and and and And
50 imcluding | including | including | incjuding
415 500 690 1000 2
Creepgge distance:
1. befween live parts of different polarity 3 4 6 10 16
2. between live parts and:
— |accessible metal parts,
— |earthing contacts, fixing screws and similar
devices,
— |external assembly screws, other than screws
which are on the engagement face ef\plugs and
are isolated from the earthing contacts 3 4 6 10 16
Clearapce:
3. between live parts of different polarity 2,5 4 6 8 8
4. befjween live parts and:
— |accessible metal parts'not listed under item 5,
— |earthing contacts)fixing screws and similar
devices,
— |external assembly screws, other than screws
which arg” on‘the engagement face of plugs and
are isolated from the earthing contacts 2,5 4 6 8 8
5. befweenive parts and:
— Lmetal enclosures if not lined with insulating
material,
— surface on which the base of a socket-outlet is
mounted 4 6 10 10 10
6. between live parts and the bottom of any
conductor 4 5 10 10 10
recess in the base of a socket-outlet
Distance through sealing compound:
7. between live parts covered with at least 2,5 mm of
sealing compound and the surface on which the
base of a socket-outlet is mounted 2,5 4 6 6 6
8. between live parts covered with at least 2 mm of
sealing compound and the bottom of any
conductor 2,5 4 5 5 5
recess in the base of a socket-outlet

a8 Alternatively, creepage distances may be according to IEC 60664-1.
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iance is checked by measurement.

For rewireable cable reels, the measurements are made on the sample fitted with the
conductors specified in Table 8, and also without conductors. For non-rewireable cable reels,
the measurements are made on the sample as delivered.

NOTE

The contribution to the creepage distance of any groove less than 1 mm wide is limited to its width.

Any air gap less than 1 mm wide is ignored in computing the total clearance.

The sufr
when th
as the 1

21.3
— be
— be

[ ]
— thn
— be

which the base of a socket-outletds mounted;

— be
co

shall e evaluated in accerdance with IEC 60664-1 and with IEC 60664-3, and accord

21.5

The d
purpo

For rg
specif]

hounting surface.

fween live parts of different polarity;
fween live parts and

e socket-outlet is installed. If the base is provided with a metal plate at the back, this plate is not\rg

Creepage distances, clearances and distances through sealing compound:

accessible metal parts;
protective earthing contacts, fixing screws and similar devicgs;

external assembly screws, other than screws which,aré on the engagement f
plugs and are isolated from the protective earthing contacts;

armoured cable;

the surface on which the base of a socket<outlet is mounted;

the bottom of any conductor recess in«thé’base of a socket-outlet;
ough sealing compound (as solid insulation);

ween live parts covered with at.least 2,5 mm of sealing compound and the surfa

ween live parts covered with-at least 2 mm of sealing compound and the bottom
nductor recess in the base of a socket-outlet;

ontrol pilot<and signal circuits shall be treated as "accessible metal parts" f
be of 21.3¢

wiréable cable reels, compliance is checked using samples fitted with cond

contact
garded

hce of

metal enclosures, if not lined with insulating material, including fittings for conduit or

ce on

pf any

ing to

br the

Lctors

ed{in Table 8, and also without conductors. For non-rewireable cable reels, comp

liance

is che

cked using samples as detivered.

Fixed and portable socket-outlets are checked when in engagement with a plug or appliance
inlet respectively, and also without a plug or appliance inlet.

Any air gap less than 1 mm wide is ignored in calculating the total clearance.

The surface on which the base of a socket-outlet is mounted includes any surface with which
the base is in contact when the socket-outlet is installed. If the base is provided with a metal
plate at the back, this plate is not regarded as the mounting surface.

21.4 Sealing compound shall not protrude above the edge of the cavity in which it is

contai

ned.


https://iecnorm.com/api/?name=90b0111e36fb3ed8cc1fc461a9db8364

- 52 - IEC 61316:2021 © IEC 2021

Compliance is checked by inspection.
21.5 Cable reels shall be designed for pollution degree 3 according to IEC 60664-1.

21.6 For the interior of the cable reel, a lower pollution degree can be considered if
protection is afforded by a suitable enclosure. If other pollution degrees are needed, creepage
distances and clearance shall be in accordance with IEC 60664-1. The comparative tracking
index (CTI) value shall be evaluated in accordance with IEC 60112.

21.7 In conducting evaluations in accordance with |IEC 60664-1 and IEC 60664-3, all cable
reels shall be considered overvoltage Category II.

21.8 |Determination of the dimensions of clearance and creepage distances\ shall be
condugted in accordance with IEC 60664-1:2020, 6.2 and 6.3.

21.9 |Sealing compound shall not protrude above the edge of the cawjty in which it is
contaiped.

Compliance is checked by inspection.

22 Resistance to heat, to fire and to tracking
22.1 |Cable reels shall be sufficiently resistant to heat
Compliance is checked by the tests of 22.2 and 22:3.
22.2 |The samples are kept for 1 h in a heatihg cabinet at a temperature of (100 £ 5) °G.

They shall not undergo any change impairing their further use, and the sealing compound
shall not flow to such an extent that live parts are exposed.

Marking shall still be easily legible.

NOTE |A slight displacement ofithe sealing compound is neglected.

22.3 |Parts of the inswlating material are subjected to a ball-pressure test accordjng to
IEC 60695-10-2.

The tdst is made in a heating cabinet at a temperature of:

— (125,4%8) °C for parts supporting live parts of rewireable cable reels;

- (803} —-CForotherparts-
For materials which show deformation, the diameter of the indentation shall not exceed 2 mm.

NOTE For elastomeric materials, a test is under consideration.

The test is not made on parts of ceramic material.

22.4 External parts of the insulating material and insulating parts supporting live parts of
cable reels shall be resistant to abnormal heat and to fire.

Conductors shall not be considered as retaining the current-carrying parts.

In case of doubt, to determine whether an insulating part is necessary to retain the current-
carrying parts or the parts of the earthing circuit in position, the cable reel is examined without
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conductors while held in positions most likely to cause displacement of the current-carrying
parts or parts of the earthing circuit, with the insulating material in question removed.

Compliance is checked by the glow-wire test given in IEC 60695-2-11 with the following
specifications.

The temperature of the tip of the glow-wire is:

— (650 £ 10) °C for parts of insulating material not necessary to retain current-carrying parts
and parts of the earthing circuits in position, even though they are in contact with them.

Tests are not made on glands and sealing compounds.

— (8%0 % 15) °C for parts of insulating material necessary to retain current-carrying par
parts of the earthing circuits in position with the exception of parts of insulating,m
negpded to retain the earthing terminal in position in an enclosure, which shall be tes
a temperature of 650 °C.

The tip of the glow-wire is applied to the following places:

— in fhe middle of one external part for each part, with the exceptionof glands and 3
compounds;

— in the middle of an insulating contact-carrying part for eachmaterial.

The tip is applied to flat surfaces and not to grooves, knogk-outs, narrow recesses or

edges

The tg
repea

The cable reels are considered to have withstood the glow-wire test if:

—  thd

— flame or glowing of the sample‘or of the surroundings extinguish within 30 s aff

re
Th

22.5

For m
with tH

- P

— SO

and if possible, not less than 9 mm from the edges of the cable reels.

st is made on one sample. In case of doubttegarding the results of the test, the
ed with two further samples.

re is no visible flame and no sustained glowing, or

noval of the glow-wire, and-the surrounding parts have not burned away comp
ere shall be no permanentignition of the tissue paper.

Insulating parts supporting live parts shall be of material resistant to tracking.

aterials other than ceramic, compliance is checked by the test according to IEC
e following.parameters:

[/ test;

utioni a;

(s and
aterial

ted at

ealing

sharp

test is

er the
letely.

60112

plied voltage 175 V.

No flashover or breakdown between electrodes shall occur before a total of 50 drops has

fallen.

23 Corrosion and resistance to rusting

Ferrous parts, including enclosures, shall be adequately protected against rusting.

Where corrosion can be a problem on electrical parts, IP67 cable reels are recommended.

For specific conditions and the provisions for these conditions, special consideration should
be given to the product by the manufacturer with regard to resistance to corrosion.
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Compliance is checked by the following test:

All grease is removed from the parts to be tested, by immersion in carbon-tetrachloride,
trichloroethane or an equivalent degreasing agent for 10 min. The parts are then immersed
for 10 min in a 10 % solution of ammonium chloride in water at a temperature of (20 + 5) °C.

Without drying, but after shaking off any drops, the parts are placed for 10 min in a box
containing air saturated with moisture at a temperature of (20 + 5) °C.

After the parts have been dried for 10 min in a heating cabinet at a temperature of
(100 £ 5) °C, their surfaces shall show no signs of rust.

Trace

For sn
of gre
test o
withod

24 E

24 .1
Cable

electrgmagnetic disturbances and therefore no immunity tests are required.

Cable
Comp

24.2

Cable

normdl use they do not generate electromagnetic disturbances.

NOTE 1
insertio
considg

NOTE 2
this con

Cable

b of rust on sharp edges and any yellowish film removable by rubbing are ignored.

nall helical springs and the like, and for inaccessible parts exposed to abrasion, 3
pse may provide sufficient protection against rusting. Such parts are“subjected
ply if there is doubt about the effectiveness of the grease film and the'test is then
t previous removal of the grease.

ectromagnetic compatibility

Immunity

reels not incorporating electronic comppnents are not sensitive to 1

reels incorporating electronic componentsishall comply with IEC 61000-6-1.
iance is checked by inspection.

Emission

reels not incorporating\etectronic components are intended for continuous u

These cable reels ‘will only generate electromagnetic disturbances during occasional operat
h and withdrawal ¢f the accessories. The frequency, the level and the consequences of these emiss
red as part of the normal electromagnetic environment.

Glow lamps§;for example, neon indicators and the like, are not considered to be electronic compo
text.

reels-incorporating electronic components shall comply with IEC 61000-6-3.

layer
to the
made
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ons are

ents in

Compliance is checked by inspection.
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

ENROULEURS DE CABLE INDUSTRIELS
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1) La Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normalisation composée
de I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). L'IEC a pour objet de
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Cette troisieme édition annule et remplace la deuxiéme édition parue en 1999. Cette édition
constitue une révision technique.

Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

— Mise en ceuvre des derniers essais et exigences précédemment inclus dans I'lEC 60309-1.
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ENROULEURS DE CABLE INDUSTRIELS

1 Domaine d’application

Le présent document s’applique aux enrouleurs de cable munis d’'un céble souple non
détachable ayant une tension nominale d’emploi ne dépassant pas 690 V en courant continu
et/ou 690 V en courant alternatif, avec une fréquence maximale de 500 Hz et un courant
nominal ne dépassant pas 63 A, essentiellement destinés aux usages industriels, a 'intérieur
ou a ['extérieur des batiments, et devant étre utilisés avec des appareils conforfes a
I'IEC §0309-1, I'lEC 60309-2 ou 'lEC 60309-4.

Le prdsent document s’applique aux:

— enfouleurs de cable mobiles équipés d’une fiche ou d’'un socle de connetteur confqrme a
I'lEC 60309-1 ou a I'l[EC 60309-2 et d’au moins un socle de prise_decourant confdrme a
I'lgC 60309-1, I'IEC 60309-2 ou I'lEC 60309-4;

— enfouleurs de cable fixes équipés d’au moins un socle de prise de courant confgrme a
I'IlgC 60309-1, I'IEC 60309-2 ou 'lEC 60309-4;

— enfouleurs de cable convenant pour une utilisationi a une température ampiante
nofmalement comprise entre —25 °C et +40 °C.

L'utiligation de cet équipement sur les chantiers, dans les domaines de I'agricultufe, du
commerce, et des fonctions domestiques, n’est pasexclue.

Le prdsent document est aussi applicable aux enrouleurs de cable prévus pour la trés |basse
tensiop.

Des gxigences supplémentaires peuvent étre nécessaires pour I'emploi dans des| lieux
présemtant des conditions particuliéres, par exemple sur les bateaux, dans des véhicules ou
autres|, ou la ou des explosions, sont susceptibles de se produire.

NOTE 1 Le présent document n’a pas été congu pour une application aux véhicules électriques (VE), mais il peut
étre utilisé comme guide pourJes\enrouleurs de cable destinés a cette application

NOTE 3 Des exigences gupplémentaires pour les enrouleurs de cable prévus pour des courants supérieurg a 63 A
sont a l|étude.

2 Reférences normatives

Les dociments suivants sont cités dans le texte de sorte qu’ils constituent, pour tout ou|partie
de lelx r\nnfnnll des n\nnnnf‘nc du nrﬂennf document—Pour les références dafooe seule
I’édition citée s appllque Pour les references non datées, la derniére édition du document de
référence s’applique (y compris les éventuels amendements).

IEC 60068-2-75, Essais d’environnement — Partie 2-75: Essais — Test Eh: Essais au marteau

IEC 60068-2-78, Essais d’environnement - Partie 2-78: Essais — Essai Cab: Chaleur humide,
essai continu

IEC 60112, Méthode de détermination des indices de résistance et de tenue au cheminement
des matériaux isolants solides

IEC 60245 (toutes les parties), Conducteurs et cables isolés au caoutchouc — Tension assignée
au plus égale a 450/750 V
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IEC 60245-4, Conducteurs et cébles isolés au caoutchouc — Tension assignée au plus égale
a 450/750 V — Partie 4: Cébles souples

IEC 60309-1:2021, Prises de courant pour usages industriels — Partie 1: Exigences générales

IEC 60309-2, Prises de courant pour usages industriels — Partie 2: Régles d’interchangeabilité
dimensionnelle pour les appareils a broches et alvéoles

IEC 60309-4, Prises de courant pour usages industriels — Partie 4: Prises de courant et prises
mobiles avec interrupteur, avec ou sans dispositif de verrouillage

IEC 6d)529, Degrés de protection procurés par les enveloppes (Code IP)

IEC 60664-1:2020, Coordination de l'isolement des matériels dans les réseaux d’énergie
électrique a basse tension — Partie 1: Principes, exigences et essais

IEC 60664-3, Coordination de I'isolement des matériels dans les systemes (réseaux) albasse
tensiop — Partie 3: Utilisation de revétement, d’empotage ou de moulage pour la proflection
contreg la pollution

IEC 6(0695-2-11, Essais relatifs aux risques du feu—(Partie 2-11: Essais au fil
incandescent/chauffant — Méthode d’essai d’inflammabilité pour produits finis (GWEPT)

IEC 60695-10-2, Essais relatifs aux risques du feu — Partie 10-2: Chaleurs anormales - Essai
a la bijle

IEC 6(0730-2-9, Dispositifs de commande électrique automatiques — Partie 2-9: Exidences
partictylieres pour les dispositifs de commande.thermosensibles

IEC 61000-6-1, Compatibilité électromagnétique (CEM) — Partie 6-1: Normes génériques —
Norme d’immunité pour les environnements résidentiels, commerciaux et de I'industrie I¢gére

IEC 61000-6-3, Compatibilité-eélectromagnétique (CEM) — Partie 6-3: Normes génériques —
Norme sur I’émission relative‘atux appareils utilisés dans les environnements résidentielg

IEC 61032, Protection(des personnes et des matériels par les enveloppes — Calibres d’essai
pour @ vérification

ISO 1456, Revétements métalliques et autres revétements inorganiques — Dépdts
électrglytiques-de nickel, de nickel plus chrome, de cuivre plus nickel et de cuivre plus|nickel
plus chrome

ISO 2081, Revétements métalliques et autres revétements inorganiques — Dépdts
électrolytiques de zinc avec traitements supplémentaires sur fer ou acier

ISO 2093, Dépdbts électrolytiques d’étain — Spécifications et méthodes d’essai

ISO/IEC Guide 51, Aspects liés a la sécurité — Principes directeurs pour les inclure dans les
normes

3 Termes et définitions

Pour les besoins du présent document, les termes et définitions suivants s’appliquent.
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L’'ISO et I'IEC tiennent a jour des bases de données terminologiques destinées a étre utilisées
en normalisation, consultables aux adresses suivantes :

e |EC Electropedia : disponible a I'adresse http://www.electropedia.org/

e |SO Online browsing platform : disponible a I'adresse http://www.iso.org/obp

NOTE Lorsque les termes "tension" et "courant" sont utilisés, ils impliquent la valeur efficace (RMS) du courant
continu (CC) ou du courant alternatif (CA).

3.1
tension nominale d’emploi
tension assignée a I’enrouleur de cable par le fabricant

3.2
courant nominal
couranmt assigné a I'’enrouleur de cable par le fabricant

3.3
enroufleur de cable
appargil comportant un cable souple fixé a un dévidoir et congu de\facon telle que le|cable
puissg étre complétement enroulé sur le dévidoir

Note 1 g l'article: Les fiches, socles de prise de courant et socles de cohnécteur fournis, le cas échéant, avec
I’enroulpur de cable sont considérés comme faisant partie du dévidoir.

3.3.1
enroulleur de cable mobile
enrouleur de cable qui peut étre facilement déplace d’un endroit a un autre

3.3.2
enroufleur de cable fixe
enrouleur de cable destiné a étre monté sur un support fixe

3.4
cable|souple non détachable
cable pouple qui est fixé a uncenrouleur de cable

3.5
enroufleur de cable démontable
enrouleur de cableconstruit de telle maniére que le cable souple puisse étre remplacé { I'aide
d'un optil d’'usage général

3.6
enroufleur-de cable non démontable
enrouleurde cable construit de telle maniére qu’il forme un ensemble complet avec le| cable
souple, la fiche et le socle de prise de courant étant assemblés par le fabricant d’enrouleur de
cable de telle sorte qu’aprés démontage, I'enrouleur de céble soit rendu définitivement
inutilisable

3.7
partie accessible
partie qui peut étre touchée a I'aide du doigt d'épreuve normalisé

3.8
partie amovible
partie qui peut étre enlevée sans 'aide d’un outil d’'usage général
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3.9

ligne de fuite
chemin le plus court, le long de la surface d’un matériau isolant, entre deux parties conductrices

3.10

distance dans l'air
plus courte distance dans l'air entre deux parties conductrices

3.1

coupe-circuit thermique
appareil de coupure sensible a la température, destiné a interrompre automatiquement un

circuitgdmmde—memmef—qm—mmm—m

'utilisateur

3.12

limite
dispos
condit

3.13

ur de courant
itif sensible au courant, destiné a interrompre automatiquement _unl Circuit dar
ons de fonctionnement anormales et qui ne peut pas étre réglé parlutilisateur

mécanisme a déclenchement libre

mécar
par ur
empéq

3.14
coupe
coupe

isme congu de fagcon telle que la déconnexion ne puissg @tre ni empéchée ni in
organe de réenclenchement et que les contacts ne-puissent pas avoir leur ouV
hée ou étre maintenus collés lors du maintien d’une’température ou d’un courant ex

-circuit thermique ou a limitation de courant a réarmement non automatique
Lcircuit thermique ou limiteur de courant>qui ne peut étre réarmé que par une

I'enro
sépar

3.15
isolat

leur, ou qui est utilisé pour les enrouleurs de cable fixes et constitué d’'un en
situé a portée de I'enrouleur

manuIIIe directe sur le dispositif, qui n'estutilisé que dans ce but, et qui est mon

on principale

Ié par

s des

erdite
erture
cessif

action
é sur
mble

isolatipn des parties actives dangereuses qui assure la protection principale

[SOURCE: IEC 60050-495:1998, 195-06-06, modifiée — note a l'article omise.]

3.16

isolatjon supplémentaire

isolatipn indépendante prévue, en plus de l'isolation principale, en tant que protection ¢n cas
de défaut

[SOUF

3.17

double isolation
isolation comprenant a la fois une isolation principale et une isolation supplémentaire

[SOURCE: IEC 60050-195:1998, 195-06-08]

3.18

isolation renforcée
isolation des parties actives dangereuses assurant un degré de protection contre les chocs
électriques équivalant a celui d’une double isolation

Note 1

a l'article: L’isolation renforcée peut comporter plusieurs couches qui ne peuvent pas étre essayées
séparément en tant qu’isolation principale ou isolation supplémentaire.
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[SOURCE: IEC 60050-195:1998, 195-06-09]

3.19

terminaison

dispositif de connexion isolé ou non servant pour la connexion non réutilisable des conducteurs
au cable d’alimentation

3.20

borne

partie conductrice unipolaire composée d’'un ou plusieurs ensembles de serrage, et si
nécessaire d'une isolation

3.20.1
bornel a trou
borne|dans laquelle le conducteur est introduit dans un trou ou une cavité et y serté par le bout
de la (des) vis
Note 1 f I'article: La pression de serrage peut étre appliquée directement par le bout deNawis ou par I'intermédiaire
d’une p|ece de serrage sur laquelle s’exerce la pression du bout de la vis (voir Figure (V)
IEC
Figure 1 — Bornes a trou
3.20.2
bornel a serrage sous téte de yis
borne|dans laquelle ’'dme d'un conducteur est serrée sous la téte de la vis
Note 1 p l'article: La pression de serrage peut étre appliquée directement par la téte de la vis ou au moyen d’une
partie imtermédiaire, telle ‘gu’une rondelle, une plaquette ou un dispositif empéchant le conducteur ou ses brins de
s’échapper (voir Figure.2).
F%l ,_ﬂll_l
I/’ ‘\\ i I// \\\\r—— I// ‘\\ i l// \\\\ﬂr__
Z S 1 7z
A\ | A
i |
~
Figure 2 — Bornes a serrage sous téte de vis
3.20.3
borne a goujon fileté
borne dans laquelle 'ame d’un conducteur est serrée sous un écrou
Note 1 a I'article: La pression de serrage peut étre appliquée directement par un écrou de forme appropriée ou au

moyen d’'une partie intermédiaire, telle qu’'une rondelle, une plaquette ou un dispositif empéchant le conducteur ou
ses brins de s’échapper (voir Figure 3).
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3.20.4
borne
borne
vis ou

Note 1

3.20.5
borne
borne

Figure 3 — Bornes a goujon fileté

a plaquette

dans laquelle ’dme d’un conducteur est serrée sous une plaquette au moyen de plu
écrous

b I'article: Voir Figure 4.

|/T IPT -
N N
’ \ ’ : \

L I

—=
A

i
|
|
|
T N

IEC

Figure 4 — Bornes aplaquette

pour cosses et barres
a serrage sous téte de vis ou borne-a goujon fileté, prévue pour le serrage d’une

ou d’une barre au moyen d’une vis ou diun écrou

Note 1

3.20.6
borne

b I'article: Voir Figure 5.

Ssas dh
| .
% ;

N
N7

Iy
[}

sieurs

cosse

Figure 5 — Bornes pour cosses et barres

a capot taraudé

borne dans laquelle 'ame d’un conducteur est serrée contre le fond d’une fente pratiquée dans
un goujon fileté au moyen d’un écrou

Note 1

a l'article: L’dme du conducteur est serrée contre le fond d’'une fente au moyen d’une rondelle de forme
appropriée placée sous I'écrou, ou d’un téton central si I'’écrou est un écrou borgne ou par d’autres moyens aussi
efficaces pour transmettre la pression a I’dme a l'intérieur de la fente (voir Figure 6).
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Figure 6 — Bornes a capot taraudé

3.20.7
borne

borne [pour la connexion et la déconnexion d’un ou de plusieurs conducteurs, la©onnexior

réalis4

Note 1 f I'article: Des exemples de bornes sans vis sont donnés a la Figure 7.

3.20.8
borne
BPI
borne
étant

sans vis

e directement ou indirectement par un moyen autre que par vis

Figure .72~ Bornes sans vis

a percgage d’isolant

2021

étant

IEC

pour la connexion et la déconnexion d’'un ou de plusieurs conducteurs, le raccordement

éalisée par percage, perforation, coupure, enlevement ou déplacement, ou en re

ndant

inopénante de toute une_autre fagon I'isolation du ou des conducteurs sans dénudage préalable

Note 1 [a l'article: _senlevement de la gaine du cable, si nécessaire, n’est pas considéré comme un dé

préalab

Note 2 f I'article: Des exemples de BPI sont donnés a la Figure 8.

e.

nudage
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Figure 8 — Bornes a pergage d’isolant
3.21

élément de serrage

partie
(des)
correg

3.22

s) de la borne nécessaire(s) pour lé'serrage mécanique et la connexion électrig
conducteur(s), y compris les parties’ nécessaires pour assurer une pression de ¢
te

dispogkitif de connexion

dispos
embag

4 E)

4.1
usage

itif destiné au raccordement électrique d’un ou plusieurs conducteurs, soit fixé
e, soit faisant corpsavec I’équipement

Kigences générales

Les enrouleurs de cable industriels doivent étre congus et construits de telle fagon
normal, leurs performances soient fiables, et que la sécurité soit obtenue en réd

les ris

IEC

ue du
ontact

a une

qu’en
uisant

ues jusqu’a un niveau raisonnable, comme défini dans le Guide ISO/IEC 51.

Sauf spécification contraire, I’environnement d’'usage normal au sein duquel les enrouleurs de
conformes au présent document sont habituellement utilisés est le degré de
pollution 3 conformément a I'lEC 60664-1.

cable

Si d’autres degrés de pollution sont nécessaires, les lignes de fuite et les distances d’isolement
doivent étre conformes a I'lEC 60664-1. La valeur de I'indice de résistance au cheminement
(IRC) doit étre évaluée conformément a I'lEC 60112. L’essai et les exigences sont spécifiés

en 21.

3.

Les enrouleurs de cable doivent avoir un degré de protection minimal 1P24D (voir 6.3)
conformément a I'lEC 60529.

En général, la conformité est vérifiée en faisant tous les essais prescrits.
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4.2 Sauf spécification contraire, un échantillon est soumis a tous les essais et les exigences
sont satisfaites si tous les essais sont réussis. L’échantillon est soumis a I'essai en I'état de
livraison et dans des conditions normales d’utilisation, a une température ambiante de
(20 = 5) °C. Les essais sont effectués en suivant 'ordre des articles du présent document.

4.3 Si I’échantillon ne satisfait pas a un essai a cause d’'un défaut d’assemblage ou de
fabrication, qui n’est pas représentatif de la conception, cet essai et ceux qui I'ont précédé et
qui peuvent avoir influencé les résultats de cet essai doivent étre répétés dans I'ordre exigé.
Les essais qui suivent doivent étre réalisés sur un autre échantillon, qui doit satisfaire aux
exigences du présent document.

5 Caractéristiques normalisées

Le colrant nominal ne doit pas dépasser le courant nominal maximal de la fichg, du socle de
connefteur ou du socle de prise de courant.

Les cqurants nominaux préférentiels sont donnés dans le Tableau 1.

Tableau 1 — Courants nominaux préférentiels

Série | Série li
A A
16 20
32 30
63 60

NOTE 1 Les "caractéristiques nominales préférentielles" n’excluent pas d’autres caractéristiques nominalef.

NOTE 4 Ce tableau ne donne pas de correspondance entre les valeurs des séries | et Il.

La conformité est vérifiée par examen du marquage.

6 Classification

6.1 Les enrouleurs de’cable sont classés selon le type de construction:

— | enrouleurs de cable mobiles;
— | enrouleurs de cable fixes.

6.2 |Les'enrouleurs de cable sont classés selon la méthode d’enroulement du cable squple:

enrouleurs de cable manuels;

enrouleurs de cable a ressort;

enrouleurs de cable a moteur.

6.3 Les enrouleurs de cable sont classés selon le degré de protection conformément a
I'IEC 60529:

— le degré minimal de protection doit étre IP24D.

6.4 Les enrouleurs de cable sont classés selon leur protection contre les températures
excessives:

— enrouleurs de cable comportant des coupe-circuit thermiques;

— enrouleurs de cable comportant des limiteurs de courant;
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6.5

6.6

6.7

et bor

7.1

7.2

enrouleurs de cable comportant a la fois des coupe-circuit thermiques et a limitat
courant.

ion de

Les enrouleurs de cable sont classés selon la méthode de raccordement du céble souple:

enrouleurs de cable démontables;
enrouleurs de cable non démontables.

Les enrouleurs de cable sont classés selon le matériau du tambour:

enrouleurs de cable a tambour en matériaux isolants;

enrouleurs de cable a tambour en autres matériaux

Les enrouleurs de cable sont classés selon le type de conducteurs pour bornes se
nes a pergage d’isolant, le cas échéant:

pour les conducteurs massifs uniquement;

pour les conducteurs rigides (massifs et cablés) uniquement;

pour les conducteurs souples uniquement;

pour les conducteurs rigides (massifs et cablés) et souples.
farquage et indications

Les enrouleurs de cable doivent porter les indications suivantes:

le ou les courant(s) nominal(aux) en ampeéres;

le symbole pour la nature du courant;

le nom ou la marque commercialegdu fabricant ou du vendeur responsable;
la référence du type, qui peut &tre un numéro de catalogue;

le degré de protection selon ) TEC 60529;

la charge maximale qui-peut étre connectée a I'enrouleur de cable, dans les con
totalement enroulées et‘totalement déroulées.

EXEMPLE: 15000 W 400 V  cable completement enroulé ® -
3 500 W 400 V  cable compléetement déroulé —C

Lorsqulil-est fait usage de symboles, ils doivent étre comme suit:

la ou les tension(s) nominale(s) d’emploj-ou la ou les plage(s) de tension en voltg;

ns vis

Hitions

A pour amperes

Vv pour voIis

Hz pour hertz

w pour watts

~ pour courant alternatif IEC 60417-5032 (2002-10)
-— pour courant continu IEC 60417-5031 (2002-10)
@ pour terre IEC 60417-5019 (2006-08)

IPXXD* degrés de protection
® - enrouleur de cable complétement enroulé
—C enrouleur de cable complétement déroulé

* Pour les codes IP, les deux chiffres caractéristiques (XX) doivent étre
indiqués. La lettre D supplémentaire ne doit pas étre marquée si le premier
chiffre caractéristique est 4 ou supérieur a 4.


https://iecnorm.com/api/?name=90b0111e36fb3ed8cc1fc461a9db8364

- 70 - IEC 61316:2021 © IEC 2021

Pour I'indication du ou des courants nominal(aux), de la ou des tensions nominales d’emploi,
ou de la ou des plages de tension, les chiffres peuvent étre employés seuls. Le nombre
indiquant la tension nominale d’emploi en courant continu, s’il y a lieu, doit alors étre placé
avant le nombre indiquant la tension nominale d’emploi en courant alternatif et séparé de celui-
ci par une ligne ou un tiret.

La conformité est vérifiée par examen.

7.3 Les enrouleurs de cable doivent étre marqués avec des instructions spécifiant clairement
comment réarmer Ip(q) caupe-circuit thprmiqup(q\ et/ou a limitation de courant

La conpformité est vérifiée par examen.

maniéfe fiable. Aprés tous les essais du présent document, le marquage doit €tre parfaitement
lisible|a la vision normale ou corrigée, sans grossissement supplémentaire)et les étiqueftes ne
doivent présenter aucun décollement ou enroulement dans les coins ou-es bordures.

7.4 |Sides plaques signalétiques ou des étiquettes sont utilisées, elles doiventétre fiers de

La conformité est vérifiee par examen.
7.5 |Le marquage doit étre parfaitement lisible.

La copformité est vérifiée par examen, a la vision nGrmale ou corrigée, sans grossissgment
supplémentaire.

Le marquage doit étre durable et indélébile.

La conformité est vérifiée par I’essai suivant devant étre effectué apres I’épreuve hygroscopique
de I’Afticle 14.

Le mafquage laser directement.sul-le produit et le marquage obtenu par moulage, comprgssion
ou grgvure sont considérés conmme durables et indélébiles et ne sont pas soumis a cet gssai.

L’essqgi est réalisé en frottant le marquage pendant 15 s avec un chiffon imbibé d’eay et a
nouvepu pendant 15~s/avec un chiffon imbibé de n-Hexane 95 % (numéro de registre
CAS: [110-54-3).

NOTE [Le n-Hexane*95 % (numéro de registre CAS: 110-54-3) est disponible aupres d’'une multitude de fourrfisseurs
de subgtances.chimiques en tant que solvant pour chromatographie liquide sous haute pression (HPLC).

Lors dedutilisation du liquide spécifié pour I'essai, les précautions énoncées dans la fighe de
X ; L NP o - MO vort Gire

La surface de marquage soumise a I’essai doit étre séchée aprés I'essai avec I'eau.

Le frottement doit débuter juste apres le trempage du chiffon, en appliquant une force de A
compression de (5 £ 1) N a une vitesse d’environ un cycle par seconde (un cycle comprend un
mouvement de va-et-vient sur la longueur du marquage). Pour les marquages dépassant 20 mm,
le frottement peut étre limité a I'une de ses parties, sur une distance d’au moins 20 mm.

La force de compression est appliquée par un piston d’essai enveloppé avec du coton composé
d’un coton hydrophile recouvert d’'une gaze a usage médical en coton.
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Le piston d’essai doit avoir les dimensions spécifiées a la Figure 9 et doit étre constitué d’une
matiere élastique insensible aux liquides d’essai et disposer d’une dureté Shore-A de 47 £ 5
(le caoutchouc synthétique par exemple).

Lorsqu’il est impossible d’effectuer I’'essai sur les spécimens du fait de la forme/taille du produit,
une partie appropriée disposant des mémes caractéristiques que le produit peut étre soumise
a l'essai.

C
! D
T | =)
]
<| - _i___ _L__j_
|
i !
E IEC
A 2 B+o5 ct}
20 mm 20 mm 2 mm

Figure 9 — Piston d’essai

8 Djmensions

La sunface sur laquelle le cable est enroulé doit étre d’au moins huit fois le diamétre maximal
du cable comme indiqué dans I'l|EC 60245-4, selon le cas.

Pour Ies enrouleurs de cable qui utilisent des cables plats, la surface sur laquelle le cable est
enroulé doit avoir un diamétre d’au moins 10 fois la moyenne des dimensions inférieure et
supérieure du cable.

9 Protection contre les chocs électriques

9.1 Les enrouleurs detcable doivent étre congus de telle sorte que les parties actiyes ne
soient|pas accessibles‘quand I'enrouleur de cable est utilisé normalement et quand les parties
démontables sans Laide d’un outil ont été enlevées.

La conformité(est vérifiee par examen et, si nécessaire, par les essais décrits en 9.2 et 9.3.

Ces epsaistoivent étre réalisés immédiatement apres que I’enrouleur de céble a été palfcouru
par ub_‘courant correspondant a la r‘hargp maximale en pasition complétement enroulé,

pendant 1 h a une température ambiante de (20 £ 5) °C.

9.2 Le doigt d’épreuve normalisé, conformément & I'lEC 61032, Calibre d’essai B est
appliqué avec une force de (10 £ 1) N dans toutes les positions possibles; un indicateur
électrique, ayant une tension comprise entre 40 V et 50 V, est utilisé pour indiquer s’il y a
contact avec la partie concernée.

Pour les enrouleurs de cable pour lesquels [l'utilisation d’un matériau élastomére ou
thermoplastique est susceptible d’influencer la satisfaction a 'exigence, I’essai est répété a une
température ambiante de (35 £ 2) °C, I'enrouleur de cable étant a cette température.

Pendant cet essai complémentaire, les parties en matériaux élastoméres ou thermoplastiques
de I'enrouleur de céable sont soumises pendant 1 min a une force de 75 N appliquée par
I'extrémité d’un doigt d’épreuve droit non articulé de mémes dimensions que le doigt d’épreuve
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normalisé. Ce doigt comportant un indicateur électrique comme décrit ci-dessus est appliqué a
tous les endroits ou [l'affaissement du matériau isolant pourrait diminuer la sécurité de
I’enrouleur de céble.

Pendant cet essai, I'enrouleur de céble ne doit pas se déformer au point que les dimensions
qui assurent la sécurité soient altérées exagérément et aucune partie active ne doit étre
accessible.

9.3 L’essai est effectué avec un fil d’acier rigide de (1 £ 0,015) mm comme représenté a la
1+O,1
Figure 10, appliqué avec une force de o) N. L’extrémité du fil doit étre sans bavures et

perpendiculaire 4 son axe

Cet es$sai ne s’applique pas aux fiches, aux socles de connecteur et aux socles de.prise de
courant fixés sur I’enrouleur de céble, le cas échéant.

Le fil |d’essai est équipé d’un indicateur électrique ayant une tension comprise entrg¢ 40 V
et 50 V pour indiquer un contact avec la partie correspondante.

La prqgtection est satisfaisante si le fil ne peut pas pénétrer dans I'ényveloppe, ou s’il entye, s’il
ne touche aucune partie active a l'intérieur de I’enveloppe.
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Dimensions en millimétres
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Légende
A Fil d’acier rigide

Pour étalonner le calibre, une force de poussée de 1 N est appliquée au fil d’acier rigide dans le sens de son axe:
les caractéristiques du ressort interne du calibre doivent étre telles que la surface A-A’ est portée pratiquement au
méme niveau que la surface B-B’ lorsque cette force est appliquée.

Figure 10 — Calibre standard de 1 mm

9.4 Les parties qui assurent la protection contre les chocs électriques doivent avoir une
résistance mécanique suffisante et doivent étre fixées de fagon slre au moyen de vis, ou de
tout autre moyen similaire s(r, de telle sorte qu’elles ne puissent pas se desserrer en usage
normal.

La conformité est vérifiée par examen et par les essais décrits a I’Article 19 et a I’Article 20.
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10 Dispositions en vue de la mise a la terre

10.1 Parties métalliques accessibles

Pour les enrouleurs de cable démontables comportant des parties métalliques accessibles
isolées des parties actives par I'isolation principale seulement:

— la borne de terre doit satisfaire aux exigences décrites de I’Article 11;

— la borne de terre doit étre située a proximité des bornes des conducteurs transportant le
courant;

— les connexions internes, entre la borne de terre et les parties métalliques accessibles,
dojvent étre indépendantes de la connexion du cable souple afin d’éviter que les conngxions
internes ne se desserrent pendant le remplacement du cable souple;

— qupnd les bornes des conducteurs sous tension sont accessibles, aucun “démagntage
supplémentaire ne doit étre nécessaire pour atteindre la borne de terre. D€ plus, lalborne
delterre ne doit pas étre a plus de 50 mm de distance des autres bornes:

10.2 |Résistance a la corrosion de la borne de terre

Toutes les parties de la borne de terre doivent étre telles qu’il n’y aitypas de risque de corfosion
résultant du contact entre ces parties et le cuivre du conducteur(de terre ou toute autre| piéce
métalljque qui est en contact avec ces parties.

Le conps de la borne de terre doit étre en laiton ou en toutvautre métal au moins aussi résistant
a la corrosion, a moins qu’il ne constitue une partie dusbati métallique ou I'enveloppe, auquel
cas la|vis ou I’écrou doivent étre en laiton, acier plaqué comme indiqué a I’Article 23 qu tout
autre métal au moins aussi résistant a la corrosion.

10.3 |Résistance a la corrosion des vis et‘des écrous

Les vig et écrous en acier revétu, résistants aux essais de I'Article 20, sont considérés comme
étant ¢d’un métal aussi résistant a la corrosion que le laiton.

La conformité aux exigences de.10.1 a 10.3 est vérifiée par examen.

10.4 [Liaisons équipotentielles

10.4.1] Les parties métalliques accessibles qui pourraient devenir actives dans I'’éventualité
d’un défaut d’isolation”doivent étre connectées de fagcon permanente et fiable a la bofne de
terre qu a la termjinaison.

Au seps du‘présent document, les vis et organes équivalents destinés a la fixation des|bases
et deg couvercles ne sont pas considérés comme des parties pouvant devenir activeg dans
I’éveniualité d’'un défaut d’isolation.

Si des parties métalliques accessibles sont masquées par rapport aux parties actives par des
parties métalliques qui sont connectées a la terminaison ou a la borne de terre, ou si elles sont
séparées des parties actives par une double isolation ou une isolation renforcée, elles ne sont
pas, au sens de la présente exigence, considérées comme étant susceptibles de devenir
actives dans I'éventualité d’un défaut d’isolation.

La conformité est vérifiée par examen et par I’essai suivant:

Un courant de 25 A fourni par une source a courant alternatif dont la tension a vide ne dépasse
pas 12 V parcourt le circuit compris entre la borne de terre et chacune des parties métalliques
l'une apres l'autre.
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La chute de tension entre la borne de terre et la partie métallique est mesurée, et la résistance
calculée a partir du courant et de la chute de tension.

En aucun cas la résistance ne doit dépasser 0,05 Q.

Des précautions doivent étre prises pour que la résistance de contact entre la sonde de mesure
et la partie métallique a I'essai n’influence pas les résultats de I’essai.

10.4.2 La connexion de terre doit étre assurée de fagon sire dans toutes les conditions qui
peuvent se produire en usage normal, y compris lorsque les vis de fixation du couvercle sont
desserrées ou que le couvercle est mal monté.

La conformité est vérifiée par examen.

10.4.3] Les bornes de terre destinées a la connexion de conducteurs souples.éxternes doivent
étre cpngues avec un logement assez grand pour permettre de donner du mou au condlcteur
de terre, de telle sorte qu’'en cas de défaut du dispositif d’arrét du cable, la connexjon du
condurteur de terre ne soit soumise a une traction qu’aprés la conpexion des condurteurs
transportant le courant, et qu’en cas de traction excessive, le conducteur de terre ne se|casse

qu’aprnes la rupture des conducteurs transportant le courant.

La conformité est vérifiée avec I'essai suivant:

Le céaple souple est raccordé a l’enrouleur de céablé\de telle sorte que les conducteurs
transportant le courant suivent, entre 'amarrage et lescbornes, la plus courte distance pogsible.
Aprés|raccordement correct des conducteurs, I'dmé du conducteur de terre est positipnnée
dans $a borne, coupée a une longueur supérieurede 8 mm a celle qui serait nécessairg pour
son rgccordement correct.

Le conducteur de terre est ensuite raccofde a sa borne. Il doit étre possible de loger la boucle
qui egt formée par le conducteur de “protection, compte tenu de son surplus de longueur,
librement dans I'espace pour cdblage;’sans serrer ou presser le conducteur quand le couvercle
de I'efprouleur est remonté et fixé-correctement.

10.5 |Circuit interne de terre

Dans les enrouleurs d€ cable, le circuit interne de terre comprenant tous les joints, contdcts ou
autres, doit avoir une. faible résistance électrique.

La cophformité-est vérifiee par la mesure suivante qui est effectuée aprés I'essai indlqué a
I’Article 19.

Un cqurant, fourni par une source a courant alternatif dont la tension a vide ne dépasse
pas 12V, et d’intensité égale a la plus grande des deux valeurs suivantes: soit 1,5 fois le
courant nominal du céble, soit 25 A, parcourt le circuit de terre.

La chute de tension est mesurée, et la résistance est calculée a partir du courant et de cette
chute de tension.

En aucun cas la résistance ne doit dépasser 0,05 Q.

10.6 Connexions de terre internes mobiles et bagues a friction

10.6.1 Deux connexions de terre mobiles, différentes et indépendantes, doivent étre fournies
entre la borne pour le conducteur de terre du cable entrant et la borne de terre pour le cable
sortant ou celle du socle de prise de courant. Une de ces connexions doit étre une bague a
friction ou un contact d’'une efficacité équivalente, alors que l'autre connexion peut étre un
palier a bille, une bague a friction, un palier lisse, ou autre s’il est métallique.
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La conformité est vérifiée par examen.

10.6.2 La connexion de terre mobile, entre la borne pour le conducteur de terre du cable
entrant et les parties métalliques accessibles de I'enrouleur, doit étre doublée, chaque
connexion pouvant étre un palier a bille, ou un palier lisse, ou autre s’il est métallique.

La conformité est vérifiée par examen.

11 Bornes et terminaisons

11.1 [EXIgences communes pour 1es bornes et fes terminaisons

11.1.1 Les enrouleurs de cable démontables doivent étre équipés de bornes
raccondement est fait au moyen de vis, écrous ou autres moyens aussi efficaces.

11.1.2 Les enrouleurs de cable non démontables doivent étre équipés de raccordem
soudef, a braser, a sertir, ou de tout autre moyen de connexion permanenie aussi effica
Les rdaccordements effectués par sertissage d’'un conducteur souple présoudé ne so
permig sauf si la zone de soudage est en dehors de la zone de sertissage.

Les enrouleurs de cable non démontables ne doivent pas étre équipés de connexions a
a pregsion.

La conformité est vérifiée par examen.

11.1.3] Les bornes doivent permettre le raceordement de conducteurs sans prép3
particdliere.

Cette pxigence ne s’applique pas aux bérnes pour cosses et barres.

NOTE |Le terme "préparation particuliére® couvre la soudure des brins du conducteur, I'utilisation d’embou|
mais p@s la mise en forme du copducteur avant son introduction dans la borne ou la torsade des br
conducf{eurs souples pour en consolider I'extrémité.

La cor

11.1.4 Les partie§.des bornes et des terminaisons autres que les vis, les écrous, les ron

les ét
ayant,
une ré

formité est vérifieépar examen.

iers, les plagues de serrage et les autres parties semblables, doivent étre d’un
dans lgs conditions de I'’équipement, une force mécanique, une conduction électri
sistance a la corrosion adéquates pour l'utilisation prévue.

ou le
ents a
Ce.

Nt pas

Vis ou

ration

ts, etc.,
ns des

delles,
métal
que et

Des €
tempé

rature et dans des conditions normales de pollution chimique, sont:

— le cuivre;

! | . i6s | il ilise ! limi ides de

— un alliage contenant au moins 58 % de cuivre pour les pieces travaillées a froid ou au
moins 50 % de cuivre pour les autres piéces;

— l'acier inoxydable contenant au moins 13 % de chrome et pas plus de 0,09 % de carbone;

— lacier recouvert d’'un revétement électrolytique de zinc conforme a I'I|SO 2081, revétement
ayant une épaisseur d’au moins:

8 um (condition de service ISO 2) pour les enrouleurs de cable IP < X4;

12 uym (condition de service ISO 3) pour les enrouleurs de cable IP = X5;
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— Pacier recouvert d’'un revétement électrolytique de nickel et de chrome conformément a
I'ISO 1456, le revétement ayant une épaisseur au moins égale a celle spécifiée:

e 20 um (condition de service ISO 2) pour les enrouleurs de cable IP < X4;
e 30 um (condition de service ISO 3) pour les enrouleurs de cable IP > X5;

— acier disposant d'un revétement électrolytique d’étain conforme a I'lSO 2093, revétement
ayant une épaisseur d’au moins:

e 20 um (condition de service ISO 2) pour les enrouleurs de cable IP < X4;
e 30 um (condition de service ISO 3) pour les enrouleurs de cable IP > X5;

NOTE _Les valeurs données sont des valeurs nominales.

— d’qutres métaux aussi résistants a la corrosion que le cuivre et disposant de praopriétés
mgcaniques aussi appropriées doivent faire I'objet d’une recherche.

Les parties des bornes et des terminaisons autres que les vis, les écrous, |€s rondellgs, les
étrierd, les plaques de serrage et les autres parties semblables pouvant étre;seumises a lfusure
mécanique ne doivent pas étre constituées d’acier avec revétement électrolytique.

La conformité est vérifiee par examen et par une analyse chimique.

11.1.5 Si le corps d’'une borne de terre ne fait pas partie.intégrante de I'armature [ou de
I’enveloppe métallique de I’enrouleur de cable, le corps ‘doit étre en l'une des matiéres
spéciflées en 11.1.4 pour les parties des bornes. Si le copps*fait partie intégrante de 'armature
ou de ['enveloppe métallique, le moyen de serrage doitétre en une de ces matiéres.

Si le ¢orps de la borne de terre fait partie intégrante d’'une armature ou d’'une envelogpe en
aluminium ou en alliage d’aluminium, des dispositions doivent étre prises pour éliminer le fisque
de corrosion résultant du contact entre le cuivre-et 'aluminium ou ses alliages.

NOTE |[L’exigence visant a éliminer le risque:. d& corrosion n’exclut pas I'emploi de vis ou écrous ep métal
convengablement protégé.

La conformité est vérifiée par examen et par une analyse chimique.

11.1.6 Les bornes et les terminaisons doivent étre fixées correctement sur I'enrouléur de
cable |et ne doivent pastprendre de jeu lors de la connexion ou de la déconnexign des
condufteurs.

Les bgrnes et lesd¢erminaisons doivent étre protégées contre les rotations.

Les mpyens.de“serrage ne doivent pas servir a fixer d’autres composants.

Le molyen“de serrage du conducteur peut étre utilisé pour arréter la rotation ou le déplacement.

La conformité est vérifiée par examen et, si nécessaire, par I’essai décrit en 20.2.

Ces exigences n’excluent pas les bornes flottantes ni les bornes congues de fagon que la
rotation ou le déplacement de la borne soit empéché par la vis ou I’écrou de serrage, pourvu
que leur mobilité soit limitée de facon appropriée et ne nuise pas au bon fonctionnement de
I’enrouleur de céble.

Les bornes peuvent étre protégées contre le desserrage par fixation a 'aide de deux vis, par
fixation a I'aide d’une vis dans un logement de fagon qu’il n’y ait pas de jeu significatif, ou par
un autre dispositif approprié.

Le fait de les recouvrir d'une matiére de remplissage sans autre moyen de blocage n’est pas
considéré comme étant suffisant. Des résines durcissant a I’air peuvent cependant étre utilisées
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pour bloquer des bornes ou des terminaisons qui ne sont pas soumises a des efforts de torsion
en usage normal.

11.1.7 Chaque borne doit étre placée a proximité des autres bornes et de la borne de terre
interne éventuelle, sauf raison technique valable pour qu’il n’en soit pas ainsi.

La conformité est vérifiée par examen.

11.1.8 Les bornes doivent étre placées ou abritées de fagon que:

— des vis ou autres pieces se détachant des bornes ne puissent établir une connexion
éldgcirique quelconque entre des parties aclives et des parties metalliques reliees a lajborne
de|terre;

— dep conducteurs se détachant des bornes actives ne puissent toucher ‘dés parties
m@talliques reliées a la borne de terre;

— dep conducteurs se détachant de la borne de terre ne puissent toucher des’parties agtives.

La conformité est vérifiée par examen et par un essai a la main.

11.1.9 Aprés raccordement correct des conducteurs, il ne doit pas,yavoir de risque de cpntact
accidgntel entre des parties actives de polarités différentes oGsentre de telles parties et des
partie$ métalliques accessibles, et si un brin d’'un conducteur cablé vient a se détacher[d’une
borne] il ne doit pas y avoir de risque de voir des brins sortir-de I’enveloppe.

L’exigence concernant le risque de contact accidentél’'entre des parties actives et des parties
métalljques accessibles ne s’applique pas aux enrotileurs de cable dont les tensions nonfinales
d’emploi ne dépassent pas 50 V.

La copformité est vérifiée par examen et, en ce qui concerne le risque de contact accidentel
entre fles parties actives et d’autres parties métalliques, par I’essai qui suit:

L’extr¢mité d’un conducteur souplg“dont la section nominale spécifiée dans le Tableay 8 est
dépoujliée de son enveloppe isalante sur une longueur de 8 mm. Un brin du conductdur est
décabjé et les autres brins sont introduits complétement et serrés dans la borne. Le brin dgcablé
est plié, sans déchirer 'enveloppe isolante, dans toutes les directions possibles, mais sans
angleg vifs le long des cleisons.

Le brin décéblé diun“conducteur relié a une borne active ne doit toucher aucune |partie
métallfque qui nest pas une partie active, ni sortir de I'enveloppe. Le brin décéabl¢ d’un
conducteur relié'a la borne de terre ne doit toucher aucune partie active.

Si nédessaire, I’'essai est répété, le brin décablé étant dans une autre position.

11.2 Bornes a vis

11.2.1 Les bornes a vis doivent permettre le raccordement adéquat de conducteurs en cuivre
ou alliage de cuivre ayant la section nominale indiquée dans le Tableau 8.

Pour les bornes autres que les bornes pour cosses et barres, la conformité est vérifiée par
I’essai qui suit et par ceux de 11.5.

Les calibres spécifiés a la Figure 11, ayant une section de mesure pour soumettre a essai
I'insérabilité de la section maximale spécifiée dans le Tableau 8, doivent pouvoir pénétrer dans
les ouvertures des bornes sous leur propre poids jusqu’a la profondeur prévue de la borne.
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Les bornes a vis qui ne peuvent pas étre vérifiées par les calibres spécifiés a la Figure 11
doivent étre soumises a I’essai au moyen de calibres de forme spécialement adaptée ayant les

méme

s sections que celles des calibres appropriés donnés a la Figure 11.

Pour les bornes a trou dans lesquelles I'extrémité du conducteur n’est pas visible, le trou
destiné a recevoir le conducteur doit avoir une profondeur telle que la distance entre le fond du
trou et la derniere vis soit au moins égale a la moitié du diamétre de la vis et en aucun cas
inférieure a 1,5 mm.

La conformité est vérifiée par examen.

11.2.2

Les vi
pas et

NOTE

Les bornes a vis doivent avoir une résistance mécanique appropriée.

5 et écrous pour le serrage doivent avoir un filetage 1ISO ou un filetage compara
en résistance mécanique.

Les filetages SI, BA et UN sont considérés comme comparables en pas et en résistance mécanique

ble en

La copformité est vérifiée par examen, par des mesures et par I'essai décrit en 20.2. En plus

des ex
qui nuj

11.2.3
surfac]
condu

La cor

iraient a leur emploi ultérieur.

Les bornes a vis doivent étre congues de fagon que-le conducteur soit serré ent
es métalliques avec une pression de contact ‘suffisante, sans dommage p
cteur.

formité est vérifiée par examen.

11.2.4 Les bornes pour cosses et barres doivent étre réservées aux enrouleurs de cabl

le cou
des rg

La cor

11.2.5
contre
outil.

La cor

ndelles élastiques ou de moyens.de blocage aussi efficace.
formité est vérifiée par examen.

Les vis ou écrous de Serrage des bornes de terre doivent étre protégés efficac

formité est vérifiée par examen et par un essai a la main.

igences de 20.2, les bornes ne doivent pas, apres les essais,\ayoir subi de changgments

re des
pur le

e dont

rant nominal est d’au moins 60 A. Si-de telles bornes sont fournies, elles doivent pogséder

ement

un desserrage accidentel et il ne doit pas étre possible de les desserrer sans l'aide d’'un
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