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INTERNATIONAL ELECTROTECHNICAL COMMISSION

CABLE CLEATS FOR ELECTRICAL INSTALLATIONS

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical commlttees (IEC Natlonal Commlttees) The object of IEC is to promote mternatlonal

Thg formal decisions or agreements of IEC on technical matters express, as nearly asjpossible, an interr
conjsensus of opinion on the relevant subjects since each technical committee_has representation f
intgrested IEC National Committees.

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

In ¢rder to promote international uniformity, IEC National Committees undertake to apply IEC Publi
trarjsparently to the maximum extent possible in their national and.regional publications. Any divergence b
any| IEC Publication and the corresponding national or regionahpublication shall be clearly indicated in thg

IEQ itself does not provide any attestation of conformitysindependent certification bodies provide con
assessment services and, in some areas, access to |[E€ ‘marks of conformity. IEC is not responsible
seryices carried out by independent certification bodies.

Al

No [liability shall attach to IEC or its directors,-€mployees, servants or agents including individual expe|
members of its technical committees and IEC\National Committees for any personal injury, property dan
other damage of any nature whatsoever, “whether direct or indirect, or for costs (including legal feq
expenses arising out of the publication,)use of, or reliance upon, this IEC Publication or any oth
Pullications.

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

Attention is drawn to the Normative-references cited in this publication. Use of the referenced publica
indispensable for the correct appli¢ation of this publication.

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

This ¢ommented version (CMV) of the official standard IEC 61914:2021 edition 3.0

the user to identify the changes made to the previous IEC 61914:2015 editio
FuthrHrmore, comments from IEC SC 23A experts are provided to explain the reasag
the most retevant changes.

A verti

ions.

ational
om all

ational
of IEC
or any

cations
etween
latter.

formity
for any

rts and
age or
s) and
er IEC

ions is

patent

llows
2.0.
ns of

re in

green text, deletions are in strikethrough red text. Experts' comments are identified by a

blue-background number.

comment.

Mouse over a number to display a pop-up note with the

This publication contains the CMV and the official standard. The full list of comments is
available at the end of the CMV.

IEC 61914 has been prepared by subcommittee 23A: Cable management systems, of IEC
technical committee 23: Electrical accessories. It is an International Standard.

This third edition cancels and replaces the second edition published in 2015. This edition
constitutes a technical revision.
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This edition includes the following significant technical changes with respect to the previous

edition:

a) requirements for mandrels used in testing rationalised and detailed in the general test
requirements (Clause 5);

b) definition of liner added and test requirements where liners and other optional parts are
used;

c) definitions for LV, MV and HV cables added and test requirements where MV & HV cable
are used ;

new corrosion resistance classes for plated products added;

n

The té

Full in
the al

The I3

This ¢
accor
at ww
descr

In this

re
te

no

The ¢
stabili
speci

re

w test requirements for axial load testing of cleats for more than one cable added:;

eral load test requirements for intermediate restraints added.

xt of this International Standard is based on the following documents:
FDIS Report on voting
23A/976/FDIS 23A/982/RVD

ove table.

nguage used for the development of this International Standard is English.

jance with ISO/IEC Directives, Part 1 and 1SO/IEC Directives, IEC Supplement, avg
w.iec.ch/members_experts/refdocs. Jhe main document types developed by IE
bed in greater detail at www.iec.chfstandardsdev/publications.

standard, the following print types are used:
juirements proper: in roman type;
5t specifications: in italic type;

es: in smaller roman'type.

bmmittee hasidecided that the contents of this document will remain unchanged un
y date indicated on the |IEC website under webstore.iec.ch in the data related
ic documeént. At this date, the document will be

confirmed,

formation on the voting for its approval can be found in the report on voting indicdted in

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

ilable
C are

til the
o the

Wi

hdrawn
oW

replaced by a revised edition, or

amended.

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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CABLE CLEATS FOR ELECTRICAL INSTALLATIONS

1 Scope

This International Standard specifies requirements and tests for cable cleats used for securing
cables in electrical installations and for intermediate restraints used for-securing-cable holding
cables together in formation in electrical installations. Cable cleats provide resistance to

electr
moun

Variolis types of cable cleats and intermediate restraints are shown in Annex A.

NOTE
approp

This document does not apply to-cable-glands; cable ties.

2 Normative references

The fqllowing documents are referred to in the text in such’a way that some or all of their c
constitutes requirements of this document. For dated références, only the edition cited ag
For Undated references, the latest edition of the referenced document (including

amen@iments) applies.

IEC 6p060-1:2010, High-voltage test techniques — Part 1. General definitions and
requinements

IEC 6p502-1, Power cables with extruded insulation and their accessories for rated vo
from | kV (U, = 1,2 kV) up to 3Q kV¥*{U,, = 36 kV) — Part 1: Cables for rated voltages o

(Unm

IEC 6

— Appiaratus, confirmatohy test arrangement and guidance

ISO 1

test methods

ISO 2
suppl

nmechanical forces where declared This document includes cable cleats that rel

on a

ing surface specified by the manufacturer for axial and/or lateral retention of cable

Requirements for manufacturers in this document also apply to importers and responsible vendors
fiate.

1,2 kV) and 3 kV (U,, = 3,6kV)

D695-11-5:2004, Fireshazard testing — Part 11-5: Test flames — Needle-flame test n}

161, Hot diprgalvanized coatings on fabricated iron and steel articles — Specification

P81 \_Metallic and other inorganic coatings — Electroplated coatings of zind
bqenitary treatments on iron or steel

5.

where

bntent
plies.
) any

| test

tages
f1kV

ethod

s and

with

ISO 3575, Continuous hot dip zinc-coated and zinc-iron alloy-coated carbon steel sheet of
commercial and drawing qualities

ISO 4287:4997, Geometrical Product Specifications (GPS) — Surface texture: Profile method —
Terms, definitions and surface texture parameters

ISO 4892-2:2008, Plastics — Methods of exposure to laboratory light sources — Part 2: Xenon-
arc lamps

ISO 4998, Continuous hot-dip zinc-coated and zinc-iron alloy-coated carbon steel sheet of

struct

ISO 9

ural quality

2272042, Corrosion tests in artificial atmospheres — Salt spray tests
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4713-1, Zinc coatings — Guidelines and recommendations for the protection against
corrosion of iron and steel in structures — Part 1: General principles of design and corrosion
resistance

ISO 14713-2, Zinc coatings — Guidelines and recommendations for the protection against
corrosion of iron and steel in structures — Part 2: Hot dip galvanizing

EN 10346, Continuously hot-dip coated steel flat products for cold forming — Technical delivery
conditions

3 T

For th

ISO a

addrepses:

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

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

3.1

cable|cleat

decha provided with a means of attachment to a magnting surface and-designed—

provides securing of cables when installed at intervals<along the length of cables

Note 1

WW%W%%@MM@WM%ExampIeS of mountlng surfaces that may be sy

are lad
forces-

suppligd with cable cleats.

Note 2
These

3.2

intern

cable

to a mounting surface, to-fiold cables together in-erder formation and/or to provide resis

to ele

3.3
metal

CONSiS

3.4

_definiti ' abt cati

le purposes of this document, the following terms and definitions-and-abbrevigtishs

hd IEC maintain terminological databases for use in standardizatiom~at the foll

to entry:

Her, tray, strut (see Figure A.8) or rail. Where-degladred,cablecleats provide resistanceto-electromed]

Hardware, such as screws or bolts, needed to $€eure cable cleats to the mounting surface is not necq

to entry: Some examples of cable cleats are shown in Annex A (see Figure A.1 to-Figure-A-9 Figurd
examples do not limit the use of other(Cable cleat designs that conform to the requirements of this dod

nediate restraint
retaining device-designed intended to be used with cable cleats, without being att

ctromechanical ferces

lic
ting of-metal only

apply.

owing

b that

otjrely-on
ecified
hanical
ssarily

A.10).
ument.

ached
tance

non-metallic
consisting of non-metallic material only

3.5

composite
consisting of metallic and non-metallic materials

Note 1

Note 2

to entry: Fibre reinforced resin materials are not considered to be composite under this definition.

to entry: Materials include any materials supplied by the manufacturer as part of a cable cleat or intermediate
restraint or with a cable cleat or intermediate restraint in the same packaging. This may include fixings such as nuts,
bolts, screws, washers, springs and pins. Fixings supplied by the installer are not considered in this document.
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3.6

short-circuit current

overcurrent resulting from a circuit condition in which the current flows through an abnormal or
unintended path of negligible impedance between live conductors, or between a live conductor
and an earth, having a difference in potential under normal operating conditions

3.7

peak short-circuit current

ip

maximum possible instantaneous value of the short-circuit current
SEE. AIIIIUI\ B

3.8

initial r.m.s. symmetrical short-circuit current

I"k

r.m.s.| value of the a.c. symmetrical component of a short-circuit current,) applicable at the
instant of the short circuit if the impedance remains at the zero-time value

SEE: Annex B

3.9

decaying (aperiodic}) component of short-circuit current
id.c.

mean|value between the top and bottom envelope of @ short-circuit current decaying from an
initial [value to zero

SEE: Annex B

3.10
steadly-state short-circuit current
Iy
r.m.s.| value of the short-circuit current which remains after the decay of the trapsient
phengmena

SEE: Annex B

3.1
trefoi] formation
formation of three:cables so laid as to be mutually equidistant

Note 1| to eniry.~Viewed in cross-section, the lines joining the cable centres form an equilateral {riangle
(see Fipure 7).

Note 2 koverirvy: The formation-is- known-a
vvvvv Z Oty +HEe+oHR3AHO RIS KROWR 3

(4]
ol
(0]

e trefoil” formation-when-the ¢
eHe+oh—oHRaHoR-WhRehtReC

3.12

flat formation

formation of a number of cables laid in a plane, usually with equal spacing between adjacent
cables (see Figure 8)

3.13
electromechanical forces
induced forces acting on current-carrying conductors

3.14
retention
limiting the lateral and/or axial movement of the cable
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3.15
securing
fixing to or from a mounting surface-eranetherproduct

3.16

environmental influences
capacity for environmental factors to have an effect on the intended function of cable cleats
and/or intermediate restraints (e.g. effect of corrosive substances or solar radiation, etc.)

3.17
LV ca

1
bles

2021

cable

3.18
MV o
cable

3.19
liner

polymeric component between the cable and the cable cleat or inteffmediate restraint

3.20
prody
group

Note 1
design
be the

4 General requirements

Produ
and i
secur

shall pot cause damage to the ¢able.

Comp

5 General notes on tests

5.1
- Pr

b WILN a rated voltage or 1,U KV ac, 1,0 KV dC Or 1eSS

1
HV cables
b with a rated voltage of more than 1,0 kV ac or 1,5 kV dc

2

3
ct type
of cable cleats for which only the cable or bundle diameter may be changed

to entry: For guidance in determining product types, cable cleats or intermediate restraints having m
construction characteristics, and classifications according to Clause 6 below, in common, are consid
same product type.

cts covered by this document shall be so designed and constructed that, when asse

ng and/or holding in formation of cables as declared in accordance with Clause

iance is checked-by‘the relevant tests specified in this document.

Teststaccording to this document are type tests.

pducts of all sizes shall comply with Clause 8 and 9.1 a).

aterial,
ered to

mbled

nstalled as for normal use according to the manufacturer’s instructions, they ensure

6 and

— Where cleats or intermediate restraints may be supplied with optional extra parts (e.g.
liners), all tests shall be performed on the product without any of the optional parts. Where
the addition of any optional part affects the performance of the product (e.g. the axial load
performance with the addition of a liner), the tests shall be repeated with the optional parts

in

place.

— For the requirements in 9.1 b), 9.1 c) and 9.1 d) where there are a number of cable cleats
in a range, the range is divided into one or more product types. In this case, the smallest
and the largest size of cable cleat of each type are tested.

— The test for compliance with 9.1 e) is performed on the set of samples selected as defined
9.5.1.

in



Cable definitions added so that the short-circuit test method can be extended to cable cleats that are too large for LV cables.

Cable definitions added so that the short-circuit test method can be extended to cable cleats that are too large for LV cables.

Definition added so that the performance of liners can be accounted for in the tests.

Definition added to aid selection of test sample sets.
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5.2 Unless otherwise specified, all tests shall be carried out on three new samples of each
size selected as specified in 5.1, assembled and installed as for normal use according to the
manufacturer’'s—er—responsible—vendeor's instructions. Where a cable cleat is designed to
accommodate more than one cable the number, size and shape of the mandrels used in the
test shall represent the number, size and shape of the cables for which the cable cleat is
intended.

5.3 Tests on non-metallic and composite cable cleats and intermediate restraints and any
test that includes a liner shall not commence earlier than 168 h after manufacture.

5.4 Unless otherwise specified, the tests shall be carried out at an ambient temperature of
(231)) °c.

When|toxic or hazardous processes are used, due regard shall be taken of the safety’of pgrsons
within|the test area.

5.5 |Metal mandrels used in testing shall be made from carbon steel, stainless steel, brass or
aluminium. Where testing is performed at a temperature below 105 °COmandrels may be|made
from polyamide or HDPE. All mandrels shall have a surface roughness less than or equal to
7 um Ra in accordance with ISO 4287. |4

5.6 |Compliance with this document is satisfied if all thefapplicable test requiremenis are
achieyed. If only one of the samples does not satisfy a test-due to a manufacturing fault, then
that tgst and any preceding one which may have influehced the results of the test shall be
repeated and also the tests which follow shall be made in the same required sequengce on
anothpr full set of samples, all of which shall comply:with the requirements.

The a‘pplicant, when submitting the first setyefssamples, may also submit an additional set of
samples, which may be necessary should ene sample fail. The test house should then, without
further request, test the additional set:. 6f) samples and should only reject if a further failure
occurs. If the additional set of samplesis not submitted at the same time, a failure of one sample
would| entail rejection.

6 Cllassification

6.1 [Classification according to material
6.1.1 Metallic

See 3|3 and gxamples in Annex A.

6.1.2 Non-metallic

See 3.4 and examples in Annex A.

6.1.3 Composite

See 3.5 and examples in Annex A.



Requirements for mandrels were specified differently in the different test methods. They have been rationalized and moved here so that the same mandrels can be used in all tests.
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6.2 Classification according to maximum and minimum temperature

Table 1 — Maximum temperature for permanent application

A. Maximum temperature
°C
+40
+ 60

+ 85
+ 105
+120

Table 2 — Minimum temperature for permanent application

B. Minimum temperature
°C
+5

-5
-15
-25
-40
- 60

For temperature values above 120 °C and ‘below -60 °C, the manufacturer—er—respopsible
vendgr may declare temperatures outside the values provided in Table 1 and Table 2 abpve.

6.3 |[Classification according toxresistance to impact
6.3.1 Very light
See Tlable 5.

6.3.2 Light
See Tlable 5.

6.3.3 Medium

See Tlahlé 5

6.3.4 Heavy

See Table 5.

6.3.5 Very heavy
See Table 5.
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6.4 Classification according to type of retention or resistance to electromechanical
forces or both

6.4.1 General

Manufacturers of cable cleats shall declare a classification under 6.4.2 and may also declare a
classification under 6.4.3. Manufacturers of cable cleats may also declare a classification under
6.4.4 or 6.4.5.

Manufacturers of intermediate restraints shall declare a classification under 6.4.2 and under
6.4.4 or 6.4.5 in association with cable cleats.

6.4.2 With lateral retention

Testel in accordance with 9.3.

6.4.3 With axial retention

Testel in accordance with 9.4.

NOTE | Fhis—value The axial retention test result is for guidance purposes as it is.not possible to replicate|cables
using nhandrels.

6.4.4 Resistant to electromechanical forces, withstanding one short circuit

Testel in accordance with 9.5.2.

6.4.5 Resistant to electromechanical forces, withstanding more than one short
circuit

TesteH in accordance with 9.5.3.

NOTE | The intent for cable cleats and intermediate restraints classified under 6.4.5 is that after one shor{-circuit
applic:l:ion, the cable cleat and intermediatéyrestraints, if used, will continue to perform as designed and| tested

according to this document. The physical condition of the cable cleats and intermediate restraints after shor{-circuit
application has only been evaluated under laboratory conditions. The continued use of the cable cledts and
intermgdiate restraints, if used, followiig an actual short-circuit incident, is solely at the discretion of thg party
respongible for the installation.

6.5 |Classification acecording to environmental influences

6.5.1 Resistant Resistance to ultraviolet light for non-metallic and composite
components

6.5.1.f Not-declared

No registance to UV light is claimed.

6.5.1.2 Resistant to ultraviolet light

Tested in accordance with 11.1.

6.5.2 Resistant Resistance to corrosion-formetallic-and-composite-components
6.5.2.1 General

If components within the cable cleat or intermediate restraint have different classifications, then
the manufacturer shall declare all relevant classifications.
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6.5.2.2 Non-metallic components

Non-metallic components are considered to be inherently resistant to corrosion and do not
require testing.

6.5.2.3 Components made of stainless steel

Resistance against corrosion is classified according to Table 3.

Table 3 — Classification for resistance against corrosion for stainless steel components

Q

Indoor Dry indoor locations Stainless steel containing at .@
least 13 % chromium (

ol T : 1 Rk PO |
TTasSsS ryprearuasage nererenmcemMraterrar

N
-
Outdoor Wet outdoor unpolluted areas Stainless steel containing 361/
(IEC 60364-5-51 — AF1) least 16 % chromium (1/
b“.

O

For upe in any other environment, additional protection may be %'q\uired and considefration
shouldl be given to the appropriate duration of test exposure oré;(gwe use of an alternatie test

methqd. N\
N
6.5.2.4 Components made of mild steel or cast-ir% \ch coatings

Resisfance against corrosion is classified accordin Table 4. This table lists materigls as
referginces for classification purposes. The clasiig‘&atlon is an indication only and is usgd for
comparison purposes and should not be used to ermine life expectancy of the coating.

To indlicate the life to first maintenance f F\\gnc coated products, refer to 1SO 14713-[1 and
ISO 1p4713-2. .\Q)

Table 4 — Classification for resistance against corrosion
for coateti@ d steel or cast-iron components
O

AN\

Class Neutral salt spray Ch?eference material and metallic coating

(NSS) test duration | °.

N
h @
o
0 - C) None @
“\
2 96 0§ or | Electroplated to a minimum thickness of 12 ym according to ISO 208
\Y . . . . . .
3 155 O or | Pre-galvanised with coating designation Z275 according to ISO 3575,
,.% ISO 4998 or EN 10346
8 4 or | Post-galvanised to a zinc mean coating thickness of not less than 85 pm
N according to 1ISO 1461 for zinc thickness only

NOTE The classes listed above have been selected from Table 1 of IEC 61537:2006.
a For materials which have no declared corrosion resistance classification.

— If a coating is referenced in Table 4, a classification without testing can be obtained from
the table;

— For materials made of mild steel or cast-iron with a coating and not referenced in Table 4,
a salt spray test is required. The classification obtained shall be the one corresponding to
the duration of the salt spray test;

— The classification of coating referenced in Table 4 can be higher if it passes a salt spray
test for a longer duration. The classification obtained shall be the one corresponding to the
longer duration of the salt spray test. |8


Classification for mild steel and cast iron components based on those used for cable tray and cable ladder to simplify product selection where these products are used together.
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EXAMPLE A sample electroplated to a minimum thickness of 12 pm according to ISO 2081 is classified as class 2
according to Table 4, equivalent to 96 h. If the sample is tested in accordance with 11.2.6 for a duration of 155 h and
passes the test, then it can be classified as class 3.

6.5.2.5 Components made of non-ferrous alloys

Under consideration.

6.6 Classification according to electromagnetic compatibility

6.6.1 Liable to inductive heating

Capahln of forming an electrically conductive and maanetically nermeahle loan around a cable.
7 7 ~J J T T

6.6.2 Not liable to inductive heating
Not c@pable of forming an electrically conductive and magnetically permeable [eop around a
cable

7 Marking and documentation

7.1 Marking

Each pable cleat and intermediate restraint shall be marked-with

— the manufacturer’'s-erresponsible-vender’s name or logo or trademark;

— the product identification or product type.

Wherg it is not possible to apply the marking directly onto the product, then the marking shall
be plgced on the smallest supplied package.

7.2 |Durability and legibility

U

Markiphg—en—the—product shall be easily legible—to—normal-orcorrected—vision, durable and
indelible.

NOTE Examples of methods for applying marking are by moulding, pressing, engraving, printing, adhesive|labels,
etc.

Compliance is checkeédby mspectlonﬂand—b%mbbmg#mnarkmgﬁby#mﬁekfeﬂé%mthﬂapieee

csloticon]iocii o nnel el o 0 Dol o sine s o eladlh conincl el coteadnn e o
using|normal or{gorrected vision, without add/t/ona magnification and, if necessary, by tHe test
below

Laser marking directly on the product and markings made by moulding, pressing or engraving
are not subjected to the test below.

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 2 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.
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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.

Rubbing shall commence immediately after soaking the piece of cotton, applying a compression
force of (6 + 1) N at a rate of about one cycle per second (a cycle comprising a forward and
backward movement along the length of the marking). For markings longer than 20 mm, rubbing
can be limited to a part of the marking, over a path of at least 20 mm length.

The dompression force is applied by means of a test piston, which is wrapped wi% cotton
compfising cotton wool covered by a piece of cotton medical gauze.

C. N
il (19(1/
A [ '\b‘
B '\q
\
[ << OS\ IEC
QQ
Key \\
A piston diameter, (201%) mm Qj\\}
B piston head radius, (zoﬁg) mm $\\§\

D
C gap between piston head and cylinder, i\” mm
F@% 1 — Test piston dimensions

The tgst piston shall haveythe dimensions specified in Figure 1 and shall be made of an ¢lastic
materjal which is iner ainst the test liquids and has a Shore-A hardness of 47 1|5 (for
example synthetic r ).

-

When| it is not sible to carry out the test on the specimens due to the shape/size pf the
produgt, a Sé@b/e piece having the same characteristics as the product can be submifted to
the tefst.

7.3 -&eumem-a-tw“

The manufacturers

shall provide in their literature:

— the classifications according to Clause 6;

— the maximum and minimum number of cables;

— the maximum and minimum cable or bundle-diameters dimensions;
— the lateral load for cable cleats declared under 6.4.2;

— the axial load for cable cleats if declared under 6.4.3. Where the axial load test is performed
using multiple mandrels, the number of mandrels, the axial load applied to all mandrels
together and the lowest load applied to the individual mandrels shall be declared;


Test method for marking durability is now based on IEC TR 61916 as used for other cable management products.
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— the method of assembly and installation including tightening torques, where appropriate.
Where overtightening of the cable cleat or intermediate restraint may cause damage to the
cable, cable cleat or intermediate restraint, a warning shall be provided by the manufacturer

in

1914:2021 CMV © IEC 2021 -17 -

the installation instructions.

— any limitation on mounting orientation for lateral retention;

— any restriction on the cable rating and construction that may be used;

Additionally, for cable cleats and/or intermediate restraints declared under 6.4.4 or 6.4.5, the

manufacturers-erresponsible-vendeor shall provide in their literature:

— the peak short-circuit current;

- th

- th
9.

b initial r.m.s. symmetrical short-circuit current;

o

shfall be provided;

- th

e maximum spacing, D, as shown in Figure 6.

Compliance is checked by inspection.

NoTE}Some or all of this information may also be required to (e provided on packag

instru

8 C

The s
flash,

Ction sheets supplied with the product.

onstruction

Lirfaces of cable cleats and intermediate restraints shall be free from sharp edges,
etc. that are likely to damage cables or inflict'injury to the installer or user.

Complliance is checked by visual and manual inspection of the surface.

9 Mechanical properties

9.1
Cable

a) cdg
dg
st

Cq
b) re
C

Requirements
cleats and intermediate restraints shall be:
pable of acconimodating the size or range of cable or cable bundle-diameter dimer

fipping of the-threads of screws or bolts;
mpliance’/is checked by measurement and by visual and manual inspection.
Sistant to impact at the minimum declared temperature;

mpli:mrp is checked hy the test m‘r‘nrding to 9 2

cable outside diameter and the distance between cable centres, S, used in“the fest in
Where the test has used MV or HV cable, the data listed on the form showh-in Anhex C ‘

ng or |

burrs,

sions

clared by the .manufacturer—or—responsible—vendor without cracking or breaking, or

c) capable of withstanding the lateral load at the maximum declared temperature;

Compliance is checked by the test according to 9.3

d) capable of withstanding the axial load at the maximum declared temperature, where
declared in 6.4.3;

Compliance is checked by the test in 9.4.

e) re

sistant to electromechanical forces, where declared in 6.4.4 or 6.4.5.

Compliance is checked by the test in 9.5.
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9.2 Impact test

The impact test is carried out using a typical arrangement as shown in Figure 2. The component
transmitting the impact to the cable cleat or intermediate restraint shall have a spherical radius

of (3ooig) mm at the point of contact. For cable cleats classified according to 6.5.1.2, the impact
test is performed after the resistance to ultraviolet light test is successfully passed.

Di . I

E}k
{_),
=3 :@7
%4

L i I S
| | |
! | }
| | |
1 1?%@ (%)
\ \ ‘
I i RS
i | :
| |
® i i o (2)
f M @20 ||
\ oo | =
| | w
D g ; R
O N
| | | |
\ ! \ ! T
8,6
@
8o X 7 86
@ IEC
__KW
1 Hammer
2 fall-height (seeTable-3)
3 rigid-steel-base
4 I
5 section-A—A
6 ) ) )
>4 S
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Dimensions in millimetres

220 _

A

IEC

Key

N

hammer
fall fheight{see Table 5)

rigigl sfeet-base

slightty roumded—edoes
section A — A
steel intermediate piece

cable cleat or intermediate restraint

o N o g b~ W N

mandrel

Figure 2 — Typical arrangement for impact test
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Before the test, the samples are assembled onto a solid-pelyamide—ormetal test mandrel, as
specified in 5.5, having-a—diameter dimensions equivalent to the maximum declared-diameter
dimensions for which the cable cleat is designed and mounted on a rigid support. Where a cable
cleat or intermediate restraint is designed for non-circular cables, a solid mandrel corresponding

to the

shape and size of the largest cable shall be used.

For cable cleats and intermediate restraints taking more than one cable, the appropriate number

of ma

ndrels is used.

For metallic cable cleats and intermediate restraints where the material has a face-centre-cubic
crystal structure (for example austenitic stainless steel and aluminium alloys), the test is carried

out a

For a
samp

tolera

NO

(10_

Each
the ha

The i
direct

After
or dar
doubt

amblent temperature.
other metallic, composite and non-metallic cable cleats and intermediate réstraint

nce of (i%) °C for a period of (60 +8) min. The impact is applied -Within a per

) s after removal from the refrigerator.

sample is placed in position on the steel base as shown in\Figure 2. The energy v4
mmer is as declared in Table 5.

on of impact is radial to the centre of the mandrel.nearest to the point of impact.

he test, the samples shall show no signs of\disintegration nor shall there be any
nage, visible to normal or corrected visionjithat are likely to impair normal use.-H-¢

-the-samples-are-subjected -to-the test 0f 9-3-

Table -5 Impact test values

Classification Nominal Equivalent mass Height
Impact
energy
J kg (£ 2%) mm (£ 1%)

Very light 0,5 0,25 200
Light 1,0 0,25 400
Medium 2,0 0,5 400
Heavy 5,0 1,7 300
Very heavy 20,0 5,0 400

s, the

es are conditioned at the declared lowest temperature according to Table 2 with a

od of

lue of

npact is applied at the weakest point of the cable_eleat or intermediate restraint and the

racks
bse-of

NOTE
9.3
9.3.1

The figures in Table 5 have been taken from IEC 60068-2-75.
Lateral load test

Lateral load test for cable cleats

The purpose of this test is to indicate the sustained static load that a cable cleat can withstand
perpendicular to the mandrel axis. It does not predict the ability to withstand the dynamic forces
generated during a short-circuit.
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The cable cleat is mounted on a test rig as shown in Figure 3, or a similar arrangement. The
mounting surface can be made of steel or aluminium plate, plywood or other material. For the
purpose of applying the load, a rigid mandrel, as specified in 5.5, of circular, or other appropriate
cross-section, is positioned within the cable cleat’s aperture. For cable cleats-and-intermediate
restraints taking more than one cable, the appropriate number of mandrels is used. Where more
than one mandrel is used, the load shall be applied to a mandrel furthest from the mounting
surface. Care is taken to ensure that the load acts through the centre line of the mandrel. The
mandrel size is the minimum for which the cable cleat is designed.

Where cable cleats are provided with optional liners, the lateral load test performance of the

cable

cleat without a liner also applies to the same cable cleat with a liner.

For n
5
(60 +3

For n
air-cin

maint

load i

A cab
that o

A caf
orient|
perpe
samp

When
condi
latera

Move
Wherg
mand
sectig

NOTE
mounti

etallic cable cleats, the declared load is applied gradually and held for a per

) min.

bn-metallic and composite cable cleats, the sample assembly is placed in a ful

5 applied gradually and then held for a period of(60 +8) min.

rientation shall be declared in the published doctmentation of the manufacturer.

le cleat intended for multiple mounting otientations shall be tested in each mo
ation using separate samples. The testcload on one set of samples shall be a
ndicular to the mounting surface (Figure 3 a) or Figure 3 b), and to the second
es parallel to the mounting surface (figure 3 c¢) or Figure 3 d).

it can be determined that a particular mounting orientation represents the most on
jon, the results of the tests.in that orientation may represent all mounting orientatio
loads.

ment of the mandrelsshall be less than 50 % of the mandrel diameter for circular man
b a non-circular mandrel is used to simulate non-circular cables, the movement
rel shall be lesg"than 50 % of the diameter of a circle that can be drawn inside the
n of the mandrel.

The intention of this test is to determine the lateral retention of the cable cleat and not the strength
hg surface.

od of

draft

culating oven. The tests are carried out after the oven temperature has reachefd and

hined the declared maximum temperature from Table 1 with a tolerance of (3) °¢. The

e cleat intended for a single mounting orientation<shall be tested in that orientation and

inting
bplied
set of

erous
ns for

drels.
Df the
Cross-

of the
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pergendicular to mounting surface on cable cleat perpendicular to mounting surface on cable ¢
with two fixings with single\fixing
Vs Ve
é 1 éé 1
2 (@S :2
3 3
IE€ 4 IEC
c) [Lateral load test with load applied parallel to d) Lateral load test with load applied parallg
moynting surface on cableicleat with two fixings mounting surface on cable cleat with single f
Key
1 moynting surfate
2 cable cleat
3 mandrel
4 dirdction of load
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7

// /
1 1
T @ 2

@)

i

3

a) Lateral load test with load applied

-

IEC IEC

b) Lateral load test with load applied

leat

el to
xing

Figure 3 — Typical arrangements for lateral load test for cable cleats
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9.3.2 Lateral load test for intermediate restraints

The purpose of this test is to indicate the sustained static load that an intermediate restraint
can withstand perpendicular to the mandrel axis. It does not predict the ability to withstand the
dynamic forces generated during a short-circuit.

The intermediate restraint is mounted on a test rig as shown in Figure 4, or a similar
arrangement. For the purpose of applying the load, rigid mandrels, as specified in 5.5, of
circular, or other appropriate cross-section, are positioned within each of the intermediate
restraint’s apertures. Care is taken to ensure that the loads act through the centre lines of the
mandrels. The mandrel size is the minimum for which the intermediate restraint is designed.

Wheredntermediate restraints are prm/idpd with n,nfinn;:l liners the lateral load test ,nprfnrrqance
of the|intermediate restraint without a liner also applies to the same intermediate restraint with
a linef.
/z
7 7
7,
sy, AN
L/ A
1 “n
N Y
L/ A
2
%%}
Fh) \
L/
3 IEC 3 IEC
a) Lateral loadtest for intermediate restraint for b) Lateral load test for intermediate restrainjt for
cablés”in trefoil formation cables in flat formation
Key

N

intermediate restraint
mandrel

direction of load

L w N

mandrel centre spacing

Figure 4 — Typical arrangements for lateral load test for intermediate restraints

For metallic intermediate restraints, the declared load is applied gradually and held for a period

of (60 +8) min.
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For non-metallic and composite intermediate restraints, the sample assembly is placed in a full
draft air-circulating oven. The tests are carried out after the oven temperature has reached and

maintained the declared maximum temperature from Table 1 with a tolerance of (3) °C. The

load is applied gradually and then held for a period of (60 +8) min.

Movement of the mandrels shall not increase the mandrel centre spacing (S) by more than 50 %
of the mandrel diameter for circular mandrels. Where a non-circular mandrel is used to simulate
non-circular cables, the movement of the mandrel shall be less than 50 % of the diameter of a
circle that can be drawn inside the cross-section of the mandrel. [T

9.4 |Axial load tests ®

O

The gurpose of these tests is to indicate\the sustained static load that a cable clegt can
withstand along the mandrel axis. It m ot predict the ability to withstand the axial forces
generpted by a cable. 3
xO

The test is carried out using aa}a‘andrel, as specified in 5.5, with an overall cross sgection
equiv@lent to the most onero@\\slze, taking into account the surface contact area betweén the
mandfel and the cable cleat.

-

NOTE | While the most @JS size will typically be the mandrel with an overall cross section equivalen{ to the
minimum declared cablet@ss section, it is possible that a larger mandrel has less surface contact area betwg¢en the

mandrgl and the cabl at.
. . 0,3
The test m | shall have a diametrical tolerance of (f0:3) mm. In the case of non-cjrcular

cable ;,\gdq;’roﬁle shall be used simulating the outer cable dimension, as declared Ry the
manufastarer. For cable cleats taking more than one cable, the appropriate number of manhdrels
is used. Where more than one mandrel is used, multiple tests are required.

— The first set of tests is carried out with the load applied to each mandrel in turn. When it can
be determined that a particular mandrel represents the most onerous condition, the results
of the test utilizing that mandrel may represent the other mandrels.

— The second test is carried out with the load simultaneously applied to all mandrels. |8
The cable cleat is mounted on a rigid mounting surface and assembled in the test rig as shown
in Figure 5, or a similar arrangement. The mounting surface can be made of steel or aluminium

plate, plywood or other material. Cable cleats with an optional liner are tested with and without
the liner.

For metallic cable cleats, the declared load is applied gradually and held for a period of
(57) mi
o] min.


New test requirements added to assess the performance of lateral restraints.

New test requirements added to assess the axial load performance of cable cleats designed for more than one cable.
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For metallic with optional liner, non-metallic and composite cable cleats, the sample assembly
is placed in a full draft air-circulating oven. The tests are carried out after the oven temperature
has reached and maintained the declared maximum temperature from Table 1 with a tolerance

of (i%) °C. The load is applied gradually and held for a period of (5 *3) min.

After the test, the displacement of the mandrel(s) with respect to the cable cleat shall not be

more than 5 mm.
7

i
o

‘\
@
€
IEC
Key
1 cleat
2 mendest
3 direction-ofload
4 mounting surface
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Axial load test on cable cleat taking one cable b) Axial load test on cable cleat takingJmore
one cable

le cleat

le mandrel

ction of load

inting surface

drel(s) farthest from mounting surface

drel(s) closest to mounting surface

Figure 5 — Typical arrangement for axial load test

Test for resistance to electromechanical forces
General

rt-circuit test is carried out asfollows, using the manufacturer’s-erresponsible-ve|
'ed values of peak short-cireuit current (ip) and initial r.m.s. symmetrical short-

it (I",). One set of cable cleats of each product type with intermediate restraints,
priate, and of a size suitable for the test cable shall be tested. The test is performed
oured single core 600 V / 1 000 V class 2 stranded copper conductor cable in accor

EC 60502-1 of either (35 fg) mm or (50 fg) mm diameter.

rger cablg*cleats where the test cannot be performed on the cable described abq
m orhtgh voltage cable with a single screened core may be used. Details of the
be recorded on the form given in Annex C.

than

hdor's
circuit
Wwhere
using
Hance

bve, a
cable

Care should be taken in the design of the test to ensure that the deflection of the cables between
the cleats is not excessive.

The temperature limits specified in 5.4 do not apply to this test. The test is carried out at the
prevailing ambient temperature on the declared arrangement at the declared short-circuit level.
The ambient temperature shall be recorded in the test report. Typical assemblies are shown in
Figure 6.
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igure 6 — Typical assemblies for test'for resistance to electromechanical forc

rrangement of the cables is as_shown in Figure 7 or Figure 8 with one cable per g

h or armour. The short-circuiting busbar shall be insulated from earth (ground). The
rained at a minimum>of 5 positions along the cable run. Where intermediate restrain

ing surfaceJvhich may be cable ladder, cable tray, wire mesh cable tray, framing ch
ictural stegl-as defined by the manufacturer-{e-g—cabletadder)-which-shall-be-sel

bgard-totheforcestikelyto-oceurduring-thetest. This mounting surface shall be sg
b the~{83t.

w

2021

hase.

bnd of each cable is connected’to a three-phase supply and the other end to a [short-
ing busbar with all three phases being connected. Where cables incorporating mtallic
hs, sheath or armour are\vsed in the test, no connection shall be made to any s¢reen,

cable
ts are

at least 4 cable Cleats and at least 3 intermediate restraints shall be used. Cable fleats
termediate restraints, where used, shall be equally spaced. The cable cleats are fixed to

annel
lected
cured
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Figure 7 — Typical arrangement of three cables in trefoil formation

IEC,

le centre spacing

Figure 8 — Typical arrangement of cables in flat formation

s taken to ensure the cross-sectional ared-of the cable is adequate for the magnitua
bn of the test current which shall be chosen so that the 12t (thermal stress) rating
used is not exceeded.

st report shall contain the follewing information:
b manufacturer’'s—er—respoisible—vendor’s catalogue references of the cable cleg
ermediate restraint (where used);

b assembly detailssshiowing:

the number of cable cleats and-their the lineal spacing, D (see Figure 6);

the numbér-of intermediate restraints (where used) and-their the lineal spacing, I
Figure /6)%

the-cable centre spacing, S (see Figure 7 or Figure 8);

e and
of the

t and

(see

a«escription of the mounting surface used

— cable conductor diameter, insulation thickness, external diameter and markings, where
unarmoured single core 600 V / 1 000 V class 2 stranded copper conductor cable of either

(3

5 J_'g) mm or (50 J_’g) mm diameter are used;

— full cable details recorded on the form in Annex C where MV or HV cables are used;

— a pre-test photograph of the test assembly and a post-test photograph documenting the
condition of the cable cleats, and intermediate restraints if used. Where a second short-
circuit is applied, photographs before and after each short-circuit application shall be
supplied;

— the test duration;

— the ambient temperature during the test;
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— the actual peak short-circuit current (ip) and initial r.m.s. symmetrical short-circuit current,
(I"y) applied (in both tests where cable cleats and intermediate restraints classified under
6.4.5 are tested).

If the test station has to undertake a calibration test, action is taken to ensure that the test
installation is not affected.

The cables of the test arrangement are subjected to a three-phase short-circuit of duration of
not less than-0;1-s 5 cycles at a nominal frequency of 50 Hz or 60 Hz. The duration of the test
is recorded.

Care-fnust-be-takento-ensure It shall be ensured that there is adequate restraint for the gables
at eagh end of the cable run to be tested.

Annex B may be used to calculate the theoretical forces that may be created. during|short
circuifs in order to plan testing.

9.5.2 For cable cleats and intermediate restraints classified in 6.4.4

Cable| cleats and intermediate restraints classified under 6.4.4 shalhcomply with the following
requinements:

— following the short-circuit, all cable cleats shall remain s€cured to the mounting surfage;

— there shall be no failure that will affect the intended function of holding the cables-in{place
within the confinement of the cable cleat;

— the cable cleats and the intermediate restraintsyif.used, shall be intact with no missing parts
in¢luding all devices used to secure the cable\cleats to the mounting surface;

— there shall be no cuts or damage visible to_.normal or corrected vision to the outer sheath of
edch cable caused by the cable cleats or by the intermediate restraints, if used;

— Where a test failure is caused by danrage to the cable from parts of the mounting strycture
other than a cable cleat or intermediate restraint, the test shall be void without discrgditing
the cable cleats or intermediate réstraints.

9.5.3 For cable cleats and intermediate restraints classified in 6.4.5

Cable| cleats and intermediate restraints classified under 6.4.5 shall comply with the inspgction
requinements of 9.5.2 arter the first and after the second short-circuit applications.

After @ second shert-circuit application, a voltage withstand test is performed by applying a
minimum test(voltage of-2-8 1,8 kV d.c. or 1,0 kV a.c. for a period of (60 +8) s according [to the

provigions_of IEC 60060-1:2010, Clause 5, Tests with direct voltage or Clause 6, Tests with
alternpting voltage. Where LV cables have been used in the test, the voltage withstand test
shall be—gaministeredbetweern the cabfe Tores, which stroufd-be conmectedtogettier, and the
mounting frame. Where MV or HV cables have been used in the test, the voltage withstand test
shall be administered between the outermost cable screens, armours or metallic sheaths, which
should be connected together, and the mounting frame. |9 The mounting frame shall be bonded
to the earthing system. The cablefackets oversheaths and mounting frame shall be pre-wetted

with sufficient water to facilitate a current leakage path along the outer jacket forf(gi&) A a
minimum of 1 min before the test begins.

The cables shall meet the requirements of the voltage withstand test without failure of the
insulation.

The lower of the two short-circuit currents applied is the declared short-circuit current rating for
cable cleats and intermediate restraints classified in 6.4.5. Where the first short-circuit current
is higher, then it may be declared as the short-circuit current rating under 6.4.4.


New requirements added so that large cable cleats can be tested with the MV or HV cables that they are intended to be used with.
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10 Fire hazards

10.1 Flame propagation

Non-metallic and composite cable cleats and intermediate restraints shall have adequate
resistance to flame propagation.

Compliance is checked by the following test.

Using an arrangement as shown in Figure 9, the sample shall be submitted to the needle-flame
test as specified in IEC 60695-11-5 with the following additional information:

— the flame shall be applied to the outer surface of the sample;
— the time of application shall be (30 t(%) S;

— the underlying layer shall consist of three layers of tissue paper;
— there shall be a single application of the flame.

The sample shall be deemed to have passed the test if:

— 30 s after the test flame is removed, there is no flaming of the-Ssample;

— there is no ignition of the tissue paper.
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10.2

The smoke emissions from cable cleats and intermediate restraints need not be consi

her

d

tissje paper

Figure 9 — Typical arrangement of the needle-flame test

Smoke emission

because of their small size and quantity in normal use.

10.3

Smoke toxicity

dered

The smoke toxicity from cable cleats and intermediate restraints need not be considered
because of their small size and quantity in normal use.
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11 E

1.1

nvironmental influences

Resistance to ultraviolet light

Cable cleats and intermediate restraints classified according to 6.5.1.2 shall be subjected to
ultraviolet light (UV) conditioning according to the following requirements. Liners for cable cleats
have a limited area exposed to daylight, so do not need to be tested for UV exposure.

When the product is provided in more than one colour, the colour having the heaviest organic

pigment loading shall be subjected to this test.

representative of the entire colour range.

The samples tested are consi

dered

Samp|

es shall be mounted in the ultraviolet light apparatus in a convenient manner stital

the product to be tested and the test equipment and so that the samples do not touch

other.

The s
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may |
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amples-are-to shall be exposed for a minimum of 700 h to Xenon-arc, Method A, C
ordance with ISO 4892-2:2006. If the geometry of the test specimens results in a
lposure than required on the surface subjected to the impact test,\the duration of exp
e modified in order to achieve the intended exposure on that'surface. There sh
uous exposure to light and intermittent exposure to water(Spray. The cycle shall ¢
min without water spray and 18 min with water spray. The apparatus shall operat
er-cooled xenon-arc lamp, borosilicate glass inner and “outer optical filters, a sp

nce of (0,51 fg:gg) W/(m2+nm) at 340 nm and a black-standard temperature of (65f
mperature of the chamber shall be (38 t%) °C._The relative humidity in the chambe

)f]g) % during the 102 min without watergspray.

ing the exposure, the samples shall be held for a minimum of 30 min under an
jons.

UV exposure, the samples_shall show no signs of disintegration nor shall there b
b or damage, visible to(ngrmal or corrected vision. The samples shall then be subj

impact test, as described in 9.2 and shall comply with the impact test requirements.
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All caple cleat and intermediate restraint components shall h{(a adequate resistance a

corrogion in accordance with Table 6.

O

Takle 6 — Component compliance and cIassifica@@ for resistance against corrosjfion
N

jainst

Component material and Classification accordin \b\.\ Compliance Subclause for
coating(s) to o compliance cHeck
\d
Non-metallic 6.5.2.2 \\g\ Declaration 11.2.2
Stainless steel as in Table 3 6.5.2.3 N 0,® Declaration 11.2.3
Mild qteel or cast iron with 6.5.2.4 A\ Declaration or zinc 11.2.4.2
zinc qoating referenced in \O coating measurement
Table|4 N according to Table 7
Mild Jteel or cast iron with 6. \Qb) By neutral salt spray test 11.2.4.3
metallic coating not (NSS) according to
refergnced in Table 4 c. Table 4
[
Non-ferrous alloys (‘ﬁ 6.5.2.5 Under consideration 11.2.5

o>

11.2.2

corrogion

NS

11.2.3

Non-m @i’c components

do not require testing.

Componentssassified according to 6.5.2.2 are considered to be inherently resistant to

teet

All stainless steel components shall have a class according to Table 3. Components declared
according to 6.5.2.3 made of stainless steel shall conform to the declared class in Table 3.

Compliance is checked by a supplier’s declaration based on the material composition.

11.2.4 Components made of mild steel or cast iron with metallic coating

11.2.4.1 General

Mild steel and cast-iron components with a metallic coating shall have a class according to

Table 4.
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11.2.4.2 Components made of mild steel with zinc coating referenced in Table 4

Components declared according to 6.5.2.4 made of mild steel with zinc coating and referenced
in Table 4 shall conform to the relevant specification as detailed in Table 7.

Table 7 — Zinc coating thickness of reference materials

Class Minimum thickness Minimum coating thickness Mean coating thickness
according to 1ISO 2081 as given in either ISO 3575 (minimum) to ISO 1461
or EN 10346
pum pum um
P4 P4 = -
3 - 15 -
8 - - 85

The zfnc layer thickness shall comply with the following test:

— FQqrclass 2, compliance is checked by:

measurement according to 1SO 2081. For small parts such~as screws, a supplier’s
ddclaration is sufficient.

— Fqr class 3, compliance is checked by:

measurement according to either ISO 3575 or EN 10346 or a supplier’s declaration.
— Fqrclass 8, compliance is checked by:

measurement according to ISO 1461. 40

11.2.4.3 Components made of mild steehor'cast-iron with coatings and not refergnced
in Table 4

Compjonents declared according to 6.5:24 made of mild steel or cast-iron with a metallic cpating
and ot referenced in Table 4 shalDconform to the declared class and corresponding test
duratipn as specified in Table 4.

Complliance is checked by the-salt spray test in 11.2.6.

11.2.§ Componentsimade of non-ferrous alloys

Undel consideratigm

11.2.6 Salt'spray test

¢asé shall be removed from the parts to be tested, by cleaning with white spirit. Al| parts

mandrel(s) as specified in 5.5, with-a-diameter dimensions equal to the smallest cable-diameter
dimensions declared for the cable cleat or intermediate restraint in accordance with 5.2.

Samples shall be subjected to a neutral salt spray (NSS) test according to ISO 9227 for the
duration specified in Table 4.

After the parts have been dried for a minimum of 10 min in a heating cabinet at a temperature

of (100 t?,) °C, any traces of rust on sharp edges and a yellowish film may be removed by

rubbing.



Test requirements for mild steel and cast iron components based on those used for cable tray and cable ladder to simplify product selection where these products are used together.
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The sample shall have passed the test if there is no red rust visible to normal or corrected

vision.
12 Electromagnetic compatibility

12.1 Electromagnetic emission

Products covered by this document are, in normal use, passive in respect of electromagnetic

emissjen-

12.2 (Inductive heating

Ferromagnetic materials (e.g. cast-iron, mild steel) that surround single conductors i
circuif{s are susceptible to heating from eddy currents. The manufacturer-erresponsible
of caple cleats and intermediate restraints made from ferromagnetic, materials tha
complete an electrical and magnetic circuit around the cable shall issue-a‘warning that the
cleatg shall not be used on single core cables in a.c. circuits.

=)
QO
o

may
cable
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Annex A
(informative)

Examples of cable cleats and intermediate restraints

*
IEC IEC ?\b‘ ’ IEC
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Figure A.1 to Figure A.10 show examples of cable cleats.
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examples of intermediate restraints.

IEC

Figyre A.1 — Metallic strap
caple cleat for single or
bundled cables

Figure A.4 — Composite
cablp cleat for three cables

n trefoil formation

IEC

Figure A.2 — Metallic single
bolt cable cleat for single
cable

N

&

FigureA:5 — Non-metallic
cable-tleat for single cable

\<</C)

Figure A.3 — talllc two-
bolt cable t for single

ble

%
(b'\

IEC

Figure A.6 — Metallic c
cleat for single cable
integral mounting st

IEC 61914:2021 CMV © IEC 2021

Figure A.11 and Figure A.12 are

ble
ith
id

Figure A.7 — Non-metallic
cable cleat for three cables
in flat formation

Figure A.8 — Metallic cable
cleat for use with channel
cable support system

Figure A.9 — Non-metallic

in trefoil formation

cable cleat for three cables
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Fig
cab
in

IEC

ure A.10 — Non-metallic
Ip cleat for three cables
krefoil formation with

integral ladder rung clamp

IEC

Figure A.11 — Metallic
intermediate restraint for
three cables in flat
formation

Figure A.12 — Conipos
intermediate. restraint
bundledicables

IEC

ite
for
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Annex B
(informative)

Calculation of forces caused by short-circuit currents

B.1 Characteristics

Recommendations for the calculation of short-circuit currents are given in IEC 60909 (all parts)
and IEC 61363-1. The latter covers ships and offshore units. The information given in this annex
is based on IEC 60909-0.

The characteristics of the current during a short circuit depend on a number of factors;.ihcluding
the elpctrical separation from the generator. Figure B.1 shows a current vs. time charactgristic
typical of a far-from-generator short circuit. The a.c. component in this case~has a constant
amplijude (" = 1) and is superimposed on a decaying d.c. component, iy ,.\This falls from an

initial [value, A, to zero.

2./214
p

EC
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1 curfent

2 toplenvelope

3 dedaying d.c. component, iy . of the short-circuit current
4 botjom envelope

5 tim¢

A initipl value of the d.c. component, iy . of the short-eircuit current

Figure B.1 — Short-circuit current of a far-from-generator
short circuijt,with constant a.c. component

For negar-to-generator short circuits, the a.c. component has a decaying amplitude (", > /) and
is alsp superimposed on a deeaying d.c. component, iy . that falls from an initial value] A, to

zero. [Figure B.2 shows.a\typical current vs. time characteristic for a near-to-generator| short
circuit.
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IEC

Key
1 curfent
2 toplenvelope

3 dedaying d.c. component, iy

~of the short-circuit current

c

4 botjom envelope

5 timg

A initipl value of the d.c. component, i, . of the short-circuit.Current

Figure B.2 — Short-circuit'current of a near-to-generator
short circuit with.decaying a.c. component

B.2 | Specification of the test current

A conpplete specification of short-circuit currents should give the currents as a function gf time
at the|short-circuit location from the initiation of the short circuit up to its end. In most practical
cases|, this is not necessary. It is usually sufficient to know the peak current, ips and the values

of the|initial r.m.s. symmetrical, I",, and steady state, I,, short-circuit currents.

In order to specify the current used in a short-circuit test, the following is quoted:

— the peak'current, Ip:

— the initial r.m.s. symmetrical short-circuit current. /", .

— the short-circuit duration, ¢
B.3 Calculation of the mechanical forces between conductors

The electromagnetic force acting on a conductor is determined by the current in the conductor
and the magnetic field from the neighbouring conductors. In cable installations, the distances
between the cables are normally small and hence the forces may be considerable.

To calculate the forces a cable cleat may be subjected to during a short-circuit, the equations
derived in this Annex B may be used. These derivations assume that the cables are rigid and
do not move in the test. The derivation of Equations (B.5), (B.6) and (B.7) is based on a
symmetrical pure sine wave fault current with no d.c. component. For these reasons, these
equations should not be used to extrapolate short circuit test results.
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In the case of two parallel conductors, the electromagnetic force on a conductor can be derived
from Equation (B.1):

where
)

F(t)
B(t)

is the length;
is the momentary electromagnetic force on a conductor;
is the momentary magnetic field from the neighbouring conductor;

i(1)
If the

sinusoidal variation with a frequency twice the frequency of the currents [Equation<(B.1)

d.c. cpmponent gives a decaying force-component with a frequency the samé as the s
frequency.
B
,‘Lj \
. s |
™~ ™
IEC
Key
B magnetic flux density

d con

cur
cur

S disf

For th
of the

IS The momentary current In the neighbouring conductor.

d.c. component of the short-circuit current is disregarded, the momentary force

ductor diameter

ent in first conductor
ent in second conductor
ance between conductor centies

Figure B.3 — Two parallel conductors

e two parallel conductors in Figure B.3., the magnetic field from current i4, at the lo
other conductor is:

(B.1)

has a
. The
ystem

cation

L AT AY
B=mo- 1 =\o M2 75

where
Ho = 4-7-10~7 {H/m)

H = magnetic field strength

and the distributed mechanical force is:

Il : D : 19 o
=ty X"O=tiy—Hy i1z 7% D

FZiQXBZ(iZ'ILIO'i1)/(2 ﬂ'S)

(B.2)

(B.3)
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This equation is usually written as:
F =02-ij-ip /S (B.4)

In this equation, the distributed force is given in N/m, i in kA and S in metres.

In a three-phase system, the magnetic field in Equation (B.2) is the resulting momentary vector
value from the other two phases.

The vector Equation (B.3) confirms that two parallel conductors are repelled if the two currents
have |a difference in phase angle of 180° and that the force is directed towards the|other
condyctor for currents that have the same phase angle.

The ¢gvaluation of Equation (B.4) requires S >> d but gives an acceptable aceuracy whegn the
current distribution is uniform (or symmetrical) within the conductors.

For a|three-phase short circuit with the conductors in flat configuration,‘the forces on the two
outer conductors are-always primarily directed outwards from the central conductor. The| force
on the central conductor is oscillating. The maximum distributed force on the outer condlictors
in flat/formation can be-caleulated approximated by

Fro =016-i,° /S (B.5)

The maximum distributed force on the middle conductor in flat formation can be-calchlated
approkimated by

Fan=017-i,% 1S (B.6)

For a three-phase short circuit with thie cables in a trefoil configuration, the maximum distr{buted
force pn the conductor-is can helapproximated by:

F=017-i,? /S (B.7)
wherg
£ CtRoER s et sen o en o conceter o et femene o fo oo elnale oo ole ot
F is¢he’maximum distributed force between two parallel conductors [N/m];

F;y, TS themmaximum distributedforce onm the outer cabte conductors i ftatformation for a
three-phase short circuit [N/m];
is the maximum distributed force on the centre cable conductor in flat formation for a
three-phase short circuit [N/m];

Fim

F, is the maximum distributed force on the cable conductor in a trefoil configuration for a
three-phase short circuit [N/m];

i

p is the peak short-circuit current [kA];

S is the centre to centre distance between two neighbouring conductors [m].



https://iecnorm.com/api/?name=88d2e8b9ecd8f4c857f591648ddf2c61

— 46 —

IEC 61914:2021 CMV © IEC 2021

Annex C
(normative)

Identification of MV or HV cable used in short-circuit test

Cable manufacturer:
Cable part number:

Cable marking:

Cable|standard:

Numbegr of conductors:

Condyctor type:

Insulafion:

Metall|c screen:

Armor: Q‘®

Overs ﬁ :

Actual diameters:

N

................................................................................................ & R\ -

Rated|voltage Up/U (Up):  coeeeee e (1/'\ ................. kV

Q
v
.............................................................................. ,\bg
&)
(A [ e Q;\
I:l Class 1 I:l Class 2 K\é)Class 5 I:l Clas$ 6
I:I Circular I:I ShapedQ O
QO
Condyctor cross-section: ..o AN s mm?2 { kemil
QO
I:l XLPE \‘g\@ I:l EPR
I:I HEPR »\Q,\$ I:I other
O
I:I W('.N);g.\ I:I Tape
m}\aminated foil I:l other
M Al I:I Cu I:I other e
C)O
I:I Wire I:I Braid I:I Tape
%O I:l Corrugated Al I:l other
O

I:I P\/C I:I PE I:I other ...
CONAUCIOr e mm
Insulation mm
Insulation screen ... mm
Oversheath e mm

Cable datasheet attached (mandatory): I:l
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List of comments

Cable definitions added so that the short-circuit test method can be extended to cable cleats that
are too large for LV cables.

Definition added so that the performance of liners can be accounted for in the tests.
Definition added to aid selection of test sample sets.

Requirements for mandrels were specified differently in the different test methods. They have
been rationalised and moved here so that the same mandrels can be used in all tests.

Classification for mild steel and cast iron components based on those used for cable trgy and
cable ladder to simplify product selection where these products are used together.

Test method for marking durability is now based on IEC TR 61916 as usedior other| cable
management products.

New test requirements added to assess the performance of lateral restrainis.

New test requirements added to assess the axial load performance lefcable cleats desigrjed for
more than one cable.

New requirements added so that large cable cleats can be tested with the MV or HV cablgs that
they are intended to be used with.

Test requirements for mild steel and cast iron components based on those used for cabje tray
and cable ladder to simplify product selection where‘these products are used together.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

CABLE CLEATS FOR ELECTRICAL INSTALLATIONS

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical commlttees (IEC Natlonal Commlttees) The object of IEC is to promote mternatlonal

2) Th
co

intdrested IEC National Committees.

3) IEQ Publications have the form of recommendations for international use and)are accepted by IEC N

Co

Pulllications is accurate, IEC cannot be held responsible for the way/in” which they are used or

mis|
4) In

trarlsparently to the maximum extent possible in their national and.regional publications. Any divergence b
any| IEC Publication and the corresponding national or regionahpublication shall be clearly indicated in thg

5) IEQ itself does not provide any attestation of conformitysindependent certification bodies provide con

ass
ser
6) Al

7) No
me
oth

expenses arising out of the publication,)use of, or reliance upon, this IEC Publication or any oth
PuRlications.

8) Attgntion is drawn to the Normative~references cited in this publication. Use of the referenced publica
indispensable for the correct appli¢ation of this publication.

9) Attgntion is drawn to the possibility that some of the elements of this IEC Publication may be the subject o
rights. IEC shall not be heldresponsible for identifying any or all such patent rights.

IEC 6
techn

This

constitute's_a technical revision.

formal decisions or agreements of IEC on technical matters express, as nearly asjpossible, an intern
sensus of opinion on the relevant subjects since each technical committee_has representation f

hmittees in that sense. While all reasonable efforts are made to ensurejthat the technical content

Jnterpretation by any end user.

rder to promote international uniformity, IEC National Committees undertake to apply IEC Publi

essment services and, in some areas, access to |IEC marks of conformity. IEC is not responsible
ices carried out by independent certification bodies.

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

liability shall attach to IEC or its directors,-€mployees, servants or agents including individual expe
nbers of its technical committees and IEC \National Committees for any personal injury, property dan
br damage of any nature whatsoever, “whether direct or indirect, or for costs (including legal feq

1914 has been-prepared by subcommittee 23A: Cable management systems, d
cal committee23: Electrical accessories. It is an International Standard.

hird edition cancels and replaces the second edition published in 2015. This 4

ions.

ational
om all

ational
of IEC
or any

cations
etween
latter.

formity
for any

rts and
age or
s) and
er IEC

ions is

patent

f IEC

dition

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

a) requirements for mandrels used in testing rationalised and detailed in the general test
requirements (Clause 5);

b) definition of liner added and test requirements where liners and other optional parts are
used;

c) definitions for LV, MV and HV cables added and test requirements where MV & HV cable
are used ;

d) new corrosion resistance classes for plated products added;

e) new requirements and test for durability and legibility of markings added;

f) new test requirements for axial load testing of cleats for more than one cable added;
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g) lateral load test requirements for intermediate restraints added.

The text of this International Standard is based on the following documents:

FDIS Report on voting
23A/976/FDIS 23A/982/RVD

2021

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

The Ignguage used for the development of this International Standard is English.
This document was drafted in accordance with ISO/IEC Directives, Part 2, and deyeloped in
accor@lance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, avdilable
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/standardsdev/publications.
In thig standard, the following print types are used:
— refiuirements proper: in roman type;
— teft specifications: in italic type;
— nofes: in smaller roman type.
The cpmmittee has decided that the contents of this doeument will remain unchanged until the
stability date indicated on the IEC website underiwebstore.iec.ch in the data related {o the
specific document. At this date, the document will*be
e regonfirmed,
e withdrawn,
o replaced by a revised edition, or
e amended.

IMPQRTANT — The "colour inside" logo on the cover page of this document indicates that it

cont

pnts. Users.should therefore print this document using a colour printer.

contpins colours which are considered to be useful for the correct understanding of its
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CABLE CLEATS FOR ELECTRICAL INSTALLATIONS

cope

This International Standard specifies requirements and tests for cable cleats used for securing
cables in electrical installations and for intermediate restraints used for holding cables together
in formation in electrical installations. Cable cleats provide resistance to electromechanical

forcermumﬂmmm_mmnmmmww
specified by the manufacturer for axial and/or lateral retention of cables.

Variolis types of cable cleats and intermediate restraints are shown in Annex A.

NOTE
approp

Requirements for manufacturers in this document also apply to importers and responsible vendors
fiate.

This document does not apply to cable ties.

2 N

lormative references

The fqllowing documents are referred to in the text in such’a way that some or all of theirc
constitutes requirements of this document. For dated références, only the edition cited ag
For Undated references, the latest edition of the referenced document (including

amengments) applies.
IEC 6p060-1:2010, High-voltage test techniques — Part 1. General definitions and
requinements

IEC 6
from

(Un

IEC 6

D502-1, Power cables with extruded insulation and their accessories for rated vo
kV (U, = 1,2 kV) up to 3Q k\-(U,,, = 36 kV) — Part 1: Cables for rated voltages o

1,2 kV) and 3 kV (U,, = 3,6kV)

D695-11-5, Fire hazard testing — Part 11-5: Test flames — Needle-flame test metf]

Appaftatus, confirmatofy test arrangement and guidance

ISO 1

161, Hot dipsgalvanized coatings on fabricated iron and steel articles — Specification

test methods

ISO 2
suppl

081 _Metallic and other inorganic coatings — Electroplated coatings of zing
bmentary treatments on iron or steel

1rface

where

bntent
plies.
) any

| test

tages
f1kV

hod —

s and

with

ISO 3575, Continuous hot dip zinc-coated and zinc-iron alloy-coated carbon steel sheet of
commercial and drawing qualities

ISO 4287, Geometrical Product Specifications (GPS) — Surface texture: Profile method —Terms,
definitions and surface texture parameters

ISO 4892-2, Plastics — Methods of exposure to laboratory light sources — Part 2: Xenon-arc
lamps

ISO 4998, Continuous hot-dip zinc-coated and zinc-iron alloy-coated carbon steel sheet of

struct

ISO 9

ural quality

227, Corrosion tests in artificial atmospheres — Salt spray tests
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ISO 14713-1, Zinc coatings — Guidelines and recommendations for the protection against
corrosion of iron and steel in structures — Part 1: General principles of design and corrosion
resistance

ISO 14713-2, Zinc coatings — Guidelines and recommendations for the protection against
corrosion of iron and steel in structures — Part 2: Hot dip galvanizing

EN 10346, Continuously hot-dip coated steel flat products for cold forming — Technical delivery
conditions

3 T _definiti ' abt cati
For the purposes of this document, the following terms and definitions apply.

ISO apd IEC maintain terminological databases for use in standardization~at the following
addrepses:

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

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

3.1
cable|cleat
devicule provided with a means of attachment to a mounting surface and that provides seg¢uring
of caljles when installed at intervals along the length of ¢ables

Note 1[to entry: Examples of mounting surfaces that may be specified are ladder, tray, strut (see Figure A.8) or rail.
Hardware, such as screws or bolts, needed to secure cable cleats to the mounting surface is not necessarily spipplied
with caple cleats.

Note 2|to entry: Some examples of cable cleats are shown in Annex A (see Figure A.1 to Figure A.10).| These
examples do not limit the use of other cable cleat(designs that conform to the requirements of this document

3.2
intermediate restraint
cable|retaining device intended-to be used with cable cleats, without being attached to a
mounting surface, to hold ‘cables together in formation and/or to provide resistance to
electrbmechanical forces

3.3
metalflic
consigting of méetal only

3.4
non-metallic

consi t;lly ofnor-metaticmateriat un:y

3.5
composite
consisting of metallic and non-metallic materials

Note 1 to entry: Fibre reinforced resin materials are not considered to be composite under this definition.

Note 2 to entry: Materials include any materials supplied by the manufacturer as part of a cable cleat or intermediate
restraint or with a cable cleat or intermediate restraint in the same packaging. This may include fixings such as nuts,
bolts, screws, washers, springs and pins. Fixings supplied by the installer are not considered in this document.
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short-circuit current
overcurrent resulting from a circuit condition in which the current flows through an abnormal or
unintended path of negligible impedance between live conductors, or between a live conductor

and an earth, having a difference in potential under normal operating conditions

3.7

peak short-circuit current

ip

maximum possible instantaneous value of the short-circuit current

SEE. AIIIIUI\ B

3.8

initial r.m.s. symmetrical short-circuit current

I"k

r.m.s.| value of the a.c. symmetrical component of a short-circuit current,) applicable
instant of the short circuit if the impedance remains at the zero-time value

SEE: Annex B

3.9

decaying aperiodic component of short-circuit current

id.c.

mean|value between the top and bottom envelope of @ short-circuit current decaying fr
initial value to zero

SEE: Annex B

3.10

steadly-state short-circuit current

Iy

r.m.s.| value of the short-circuit current which remains after the decay of the tra
phengmena

SEE: Annex B

3.1

trefoi] formation

formation of three:cables so laid as to be mutually equidistant

Note 1| to eniry.~Viewed in cross-section, the lines joining the cable centres form an equilateral
(see Fipure 7).

3.12

At the

pm an

nsient

riangle

flat formation
formation of a number of cables laid in a plane, usually with equal spacing between adjacent
cables (see Figure 8)

3.13

electromechanical forces
induced forces acting on current-carrying conductors

3.14

retention
limiting the lateral and/or axial movement of the cable
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securing

fixing

3.16

to or from a mounting surface

environmental influences
capacity for environmental factors to have an effect on the intended function of cable cleats
and/or intermediate restraints (e.g. effect of corrosive substances or solar radiation, etc.)

2021

3.17

LV cables

cableg With—a rated voltage of 1,0 KVac, 1,5 KV dc or 1ess

3.18

MV or HV cables

cable$ with a rated voltage of more than 1,0 kV ac or 1,5 kV dc
3.19

liner

polymeric component between the cable and the cable cleat or intermediate restraint

3.20
prody

group

Note 1
design
be the

4 General requirements

Produ
and i
secur

shall pot cause damage to the ¢able.

Comp

5 General notes on tests

5.1
- Pr

ct type
of cable cleats for which only the cable or bundle diameter may be changed

to entry: For guidance in determining product types, cable cleats or intermediate restraints having m
construction characteristics, and classifications according to Clause 6 below, in common, are consid
same product type.

cts covered by this document shall be so designed and constructed that, when asse
stalled as for normal use according to the manufacturer’s instructions, they €
ng and/or holding in formation of cables as declared in accordance with Clause

iance is checked-by the relevant tests specified in this document.

Teststaccording to this document are type tests.

pducts of all sizes shall comply with Clause 8 and 9.1 a).

aterial,
ered to

mbled
nsure
6 and

— Where cleats or intermediate restraints may be supplied with optional extra parts (e.g.
liners), all tests shall be performed on the product without any of the optional parts. Where
the addition of any optional part affects the performance of the product (e.g. the axial load
performance with the addition of a liner), the tests shall be repeated with the optional parts

in

place.

— For the requirements in 9.1 b), 9.1 c) and 9.1 d) where there are a number of cable cleats
in a range, the range is divided into one or more product types. In this case, the smallest

an

d the largest size of cable cleat of each type are tested.

— The test for compliance with 9.1 e) is performed on the set of samples selected as defined

in

9.5.1.
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5.2 Unless otherwise specified, all tests shall be carried out on three new samples of each
size selected as specified in 5.1, assembled and installed as for normal use according to the
manufacturer’s instructions. Where a cable cleat is designed to accommodate more than one
cable the number, size and shape of the mandrels used in the test shall represent the number,
size and shape of the cables for which the cable cleat is intended.

5.3 Tests on non-metallic and composite cable cleats and intermediate restraints and any
test that includes a liner shall not commence earlier than 168 h after manufacture.

5.4 Unless otherwise specified, the tests shall be carried out at an ambient temperature of
(23*32) °C.

When|toxic or hazardous processes are used, due regard shall be taken of the safety of pgrsons
within|the test area.

5.5 |Metal mandrels used in testing shall be made from carbon steel, stainless steel, brass or
alumipium. Where testing is performed at a temperature below 105 °C, mandrels may be|made
from polyamide or HDPE. All mandrels shall have a surface roughness less than or equal to
7 ym Ra in accordance with 1ISO 4287.

5.6 |[Compliance with this document is satisfied if all the applicable test requiremenis are
achieyed. If only one of the samples does not satisfy a test due to a manufacturing fault, then
that tgst and any preceding one which may have influgnced the results of the test shall be
repeated and also the tests which follow shall be made in the same required sequengce on
anothpr full set of samples, all of which shall comply‘with the requirements.

The a‘pplicant, when submitting the first set of , samples, may also submit an additional [set of
samples, which may be necessary should ong’sample fail. The test house should then, without
further request, test the additional set of samples and should only reject if a further failure
occurs. If the additional set of samples is mot submitted at the same time, a failure of one sample
would| entail rejection.

6 Cllassification

6.1 |Classification according to material
6.1.1 Metallic

See 33 and examples in Annex A.

6.1.2 Non-metallic

See 3.4anhd examples in Annex A.

6.1.3 Composite

See 3.5 and examples in Annex A.
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Classification according to maximum and minimum temperature

Table 1 — Maximum temperature for permanent application

A. Maximum temperature

°C

+ 40

+ 60

+ 85

+ 105

Table 2 — Minimum temperature for permanent application

+120

B. Minimum temperature

°C

+5

-5

-15

- 25

- 40

- 60

For témperature values above 120 °C and-below -60 °C, the manufacturer may dgclare

tempsg

6.3
6.3.1
See T]

6.3.2
See T

6.3.3
See T

ratures outside the values provided:sinh Table 1 and Table 2 above.

Classification according toxresistance to impact

Very light
able 5.

Light
able 5.

Medium

able 5

6.3.4
See T

6.3.5
See T

Heavy

able 5.

Very heavy
able 5.
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6.4

6.4.1

Classification according to type of retention or resistance to electromechanical

forces or both

General

Manufacturers of cable cleats shall declare a classification under 6.4.2 and may also declare a
classification under 6.4.3. Manufacturers of cable cleats may also declare a classification under
6.4.4 or 6.4.5.

Manufacturers of intermediate restraints shall declare a classification under 6.4.2 and under
6.4.4 or 6.4.5 in association with cable cleats.

6.4.2

Teste

6.4.3

Teste

NOTE
6.4.4

Teste

6.4.5

Teste

NOTE

accord

applic
intermg
respon

6.5
6.5.1
6.5.1.

No re

6.5.1.

applic:‘:ion, the cable cleat and intermediate restraints, if used, will continue to perform as designed and

With lateral retention

1 in accordance with 9.3.

With axial retention

J in accordance with 9.4.

The axial retention test result is for guidance purposes as it is not possible to.replicate cables using mg
Resistant to electromechanical forces, withstanding’one short circuit

1 in accordance with 9.5.2.

Resistant to electromechanical forces, withstanding more than one short
circuit

1 in accordance with 9.5.3.

The intent for cable cleats and intermediate restraints classified under 6.4.5 is that after one shor

ng to this document. The physical condition of the cable cleats and intermediate restraints after shor
ion has only been evaluated under laboratory conditions. The continued use of the cable cles
diate restraints, if used, following.-an actual short-circuit incident, is solely at the discretion of th
bible for the installation.

Classification according to environmental influences
Resistancerto-ultraviolet light for non-metallic and composite components
1 Not declared

bistanceto UV light is claimed.

P Resistant to ultraviolet light

ndrels.

-circuit
tested
-circuit
ts and
e party

Tested in accordance with 11.1.

6.5.2
6.5.2.

Resistance to corrosion

1 General

If components within the cable cleat or intermediate restraint have different classifications, then
the manufacturer shall declare all relevant classifications.

6.5.2.

2 Non-metallic components

Non-metallic components are considered to be inherently resistant to corrosion and do not
require testing.
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6.5.2.3 Components made of stainless steel

Resistance against corrosion is classified according to Table 3.

2021

Table 3 — Classification for resistance against corrosion for stainless steel components

Class Typical usage Reference material
Indoor Dry indoor locations Stainless steel containing at
least 13 % chromium
Outdoor Wet outdoor unpolluted areas Stainless steel containing at
(IEC 60364-5-51 — AF1) least 16 % chromium

For u

5e in any other environment, additional protection may be required and considegration

shouldl be given to the appropriate duration of test exposure or to the use of an alternative test
methqd.
6.5.2.4 Components made of mild steel or cast-iron with coatings
Resisfance against corrosion is classified according to Table 4. This table lists materials as
refereinces for classification purposes. The classification is an indi¢ation only and is usgd for
comparison purposes and should not be used to determine life.expectancy of the coating.
To indlicate the life to first maintenance for zinc coated products, refer to 1ISO 14713-[1 and
ISO 14713-2.
Table 4 — Classification for resistance against corrosion
for coated mild steel or ¢cast-iron components
Class Neutral salt spray Reference material and metallic coating
(NSS) test duration
h

0 - None(@

2 96 or | Electroplated to a minimum thickness of 12 ym according to ISO 208

3 155 ot |) Pre-galvanised with coating designation Z275 according to ISO 3575,

ISO 4998 or EN 10346
8 850 or | Post-galvanised to a zinc mean coating thickness of not less than 85 pm
according to ISO 1461 for zinc thickness only
NOTH The classes listed above have been selected from Table 1 of IEC 61537:2006.
a8  Fqr materials-Which have no declared corrosion resistance classification.

- |If

b Coating is referenced in Table 4, a classification without testing can be obtaineq from

th

tahlg-
16

— For materials made of mild steel or cast-iron with a coating and not referenced in Table 4,
a salt spray test is required. The classification obtained shall be the one corresponding to
the duration of the salt spray test;

— The classification of coating referenced in Table 4 can be higher if it passes a salt spray
test for a longer duration. The classification obtained shall be the one corresponding to the
longer duration of the salt spray test.

EXAMPLE A sample electroplated to a minimum thickness of 12 pm according to ISO 2081 is classified as class 2
according to Table 4, equivalent to 96 h. If the sample is tested in accordance with 11.2.6 for a duration of 155 h and

passes

6.5.2.

the test, then it can be classified as class 3.

5 Components made of non-ferrous alloys

Under consideration.
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6.6
6.6.1

Classification according to electromagnetic compatibility

Liable to inductive heating

Capable of forming an electrically conductive and magnetically permeable loop around a cable.

6.6.2

Not liable to inductive heating

Not capable of forming an electrically conductive and magnetically permeable loop around a

cable.

7 Marking and documentation

7.1
Each

- th
- th

Wherg¢ it is not possible to apply the marking directly onto the product, then the marking

be plg

7.2

Marki

NOTE
etc.

Comp
magn

Laser
are nd

The t4
and a
Serviq

NOTE ¢

variety

When
datas

Marking
cable cleat and intermediate restraint shall be marked with

e manufacturer’s name or logo or trademark;
e product identification or product type.

ced on the smallest supplied package.

Durability and legibility
ng shall be easily legible, durable and indelible®

Examples of methods for applying marking are by moulding, pressing, engraving, printing, adhesive

iance is checked by inspection, using normal or corrected vision, without add
fication and, if necessary, by the test below.

marking directly on the product and markings made by moulding, pressing or eng
t subjected to the test below.

st is made by rubbing the marking for 15 s with a piece of cotton cloth soaked with
gain for 15 s with aypiece of cotton cloth soaked with n-hexane 95 % (Chemical AbS
e Registry Number, CAS RN, 110-54-3).

n-hexané95 % (Chemical Abstracts Service Registry Number, CAS RN, 110-54-3) is available
of chemical suppliers as a high pressure liquid chromatography (HPLC) solvent.

using’'the liquid specified for the test, precautions as stated in the relative material
heet provided by the chemical supplier shall be taken to safeguard the labo

shall

labels,

tional

aving

water
tracts

from a

safety
ratory

techn

cians.

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

Rubbing shall commence immediately after soaking the piece of cotton, applying a compression
force of (56 + 1) N at a rate of about one cycle per second (a cycle comprising a forward and
backward movement along the length of the marking). For markings longer 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.
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Key

A pist
B pisf

C gap

The t4
maten
exam

When
produ
the te

7.3
The n

- th
- th
- th
- th
- th

using multiplesmandrels, the number of mandrels, the axial load applied to all ma

to

- th
w

on diameter, (goj(z)) mm

on head radius, (zotgvg) mm

between piston head and cylinder, (ng)) mm
Figure 1 — Test piston dimensions

st piston shall have the dimensions specified in Figure 1(and shall be made of an ¢
jal which is inert against the test liquids and has a¢Shore-A hardness of 47 +
ble synthetic rubber).

it is not possible to carry out the test on the‘specimens due to the shape/size
ct, a suitable piece having the same characteristics as the product can be submit
St.

Documentation
anufacturers shall provide in theik literature:

e classifications according to_Clause 6;

b maximum and minimumsnumber of cables;

b maximum and minimum cable or bundle dimensions;

b |ateral load for cable cleats declared under 6.4.2;

b axial load for eable cleats if declared under 6.4.3. Where the axial load test is perf

jether and<the lowest load applied to the individual mandrels shall be declared;

blastic
5 (for

of the
fed to

brmed
hdrels

nerewovertightening of the cable cleat or intermediate restraint may cause damage fo the

e method of assembly and installation including tightening torques, where appro;Eiate.

capleycable cleat or intermediate restraint, a warning shall be provided by the manufagturer

in

the installation instructions.

— any limitation on mounting orientation for lateral retention;

— any restriction on the cable rating and construction that may be used;

Additionally, for cable cleats and/or intermediate restraints declared under 6.4.4 or 6.4.5, the
manufacturers shall provide in their literature:

— the peak short-circuit current;

— the initial r.m.s. symmetrical short-circuit current;

— the cable outside diameter and the distance between cable centres, S, used in the test in
9.5. Where the test has used MV or HV cable, the data listed on the form shown in Annex C

sh

all be provided;

— the maximum spacing, D, as shown in Figure 6.
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Compliance is checked by inspection.

Some or all of this information may also be required to be provided on packaging or instruction
sheets supplied with the product.

8 Construction

The surfaces of cable cleats and intermediate restraints shall be free from sharp edges, burrs,
flash, etc. that are likely to damage cables or inflict injury to the installer or user.

Comp

9 Mechanical properties

9.1

Cable

a)

b)

e)

9.2

The in
transn

of (30
test ig

(of>
by
ba

Cq

repistant to impact at the minimum declared tempgerature;

Cq
C3
Cq

C3
de

Cq
re
Cq

1ance IS checked by visual and manual inspection of the surrace.

Requirements
cleats and intermediate restraints shall be:

pable of accommodating the size or range of cable or cable bundle dimensions de
the manufacturer without cracking or breaking, or stripping’/of the threads of scrd
Its;

mpliance is checked by measurement and by visual and manual inspection.

mpliance is checked by the test according to.9.2.
pable of withstanding the lateral load at thenmaximum declared temperature;
mpliance is checked by the test according to 9.3

pable of withstanding the axial lead at the maximum declared temperature,
clared in 6.4.3;

mpliance is checked by the test'in 9.4.
sistant to electromechanical forces, where declared in 6.4.4 or 6.4.5.
mpliance is checked by-the test in 9.5.

Impact test

npact test is earried out using a typical arrangement as shown in Figure 2. The comp
hitting the mpact to the cable cleat or intermediate restraint shall have a spherical
jg) mnt atthe point of contact. For cable cleats classified according to 6.5.1.2, the i

performed after the resistance to ultraviolet light test is successfully passed.

clared
ws or

where

onent
radius
mpact
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Dimensions in millimetres

A
)
o
o

40

IEC

Key
1 hammer
fall [height (see Table 5)

rigigl steet-base

slightty rounded—edges
section A - A
steel intermediate piece

cable cleat or intermediate restraint

o N o g b~ W N

mandrel

Figure 2 — Typical arrangement for impact test

Before the test, the samples are assembled onto a solid test mandrel, as specified in 5.5, having
dimensions equivalent to the maximum declared dimensions for which the cable cleat is
designed and mounted on a rigid support. Where a cable cleat or intermediate restraint is
designed for non-circular cables, a solid mandrel corresponding to the shape and size of the
largest cable shall be used.


https://iecnorm.com/api/?name=88d2e8b9ecd8f4c857f591648ddf2c61

IEC 61914:2021 © |IEC 2021 -19 -

For cable cleats and intermediate restraints taking more than one cable, the appropriate number
of mandrels is used.

For metallic cable cleats and intermediate restraints where the material has a face-centre-cubic
crystal structure (for example austenitic stainless steel and aluminium alloys), the test is carried
out at ambient temperature.

For all other metallic, composite and non-metallic cable cleats and intermediate restraints, the
samples are conditioned at the declared lowest temperature according to Table 2 with a

tolerance of (i%) °C for a period of (60 +8) min. The impact is applied within a period of

(10 _(2)) s after removal from the refrigerator.

Each sample is placed in position on the steel base as shown in Figure 2. The energy value of
the hgmmer is as declared in Table 5.

The impact is applied at the weakest point of the cable cleat or intermédiate restraint and the
directjon of impact is radial to the centre of the mandrel nearest to the-point of impact.

After the test, the samples shall show no signs of disintegration‘\nor shall there be any d¢racks
or damage, visible to normal or corrected vision, that are likely.t6 impair normal use.

Table 5 — Impact test values

Classification Nominal Equivalent mass Height
Impact
energy
J kg (£ 2%) mm (£ 1%)

Very light 0,5 0,25 200
Light 1,0 0,25 400
Medium 2,0 0,5 400
Heavy 5,0 1,7 300
Very heavy 20,0 5,0 400

NOTE | The figures in Table 5 have been taken from IEC 60068-2-75.
9.3 |Lateralload test

9.3.1 Lateral load test for cable cleats

The purpose of this test is to indicate the sustained static load that a cable cleat can withstand
perpendicular to the mandrel axis. It does not predict the ability to withstand the dynamic forces
generated during a short-circuit.

The cable cleat is mounted on a test rig as shown in Figure 3, or a similar arrangement. The
mounting surface can be made of steel or aluminium plate, plywood or other material. For the
purpose of applying the load, a rigid mandrel, as specified in 5.5, of circular, or other appropriate
cross-section, is positioned within the cable cleat’s aperture. For cable cleats taking more than
one cable, the appropriate number of mandrels is used. Where more than one mandrel is used,
the load shall be applied to a mandrel furthest from the mounting surface. Care is taken to
ensure that the load acts through the centre line of the mandrel. The mandrel size is the
minimum for which the cable cleat is designed.

Where cable cleats are provided with optional liners, the lateral load test performance of the
cable cleat without a liner also applies to the same cable cleat with a liner.
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For metallic cable cleats, the declared load is applied gradually and held for a period of

(6073

) min.

For non-metallic and composite cable cleats, the sample assembly is placed in a full draft
air-circulating oven. The tests are carried out after the oven temperature has reached and

maintained the declared maximum temperature from Table 1 with a tolerance of (3) °C. The

load is applied gradually and then held for a period of(60 +8) min.

A cab|
that o

A cal
orient

perpe
samp

When
condi
latera

Move

Wher¢ a non-circular mandrel is used to simulate nen-circular cables, the movement

mand
sectio

NOTE
mounti

e cleat intended for a single mounting orientation shall be tested in that orientatio
rientation shall be declared in the published documentation of the manufacturet;

le cleat intended for multiple mounting orientations shall be tested in.each mo
ation using separate samples. The test load on one set of samples™shall be a
hdicular to the mounting surface (Figure 3 a) or Figure 3 b), and to the second
es parallel to the mounting surface (Figure 3 c) or Figure 3 d).

it can be determined that a particular mounting orientation répresents the most on
ion, the results of the tests in that orientation may represeht all mounting orientatio
loads.

ment of the mandrel shall be less than 50 % of the mandrel diameter for circular man

rel shall be less than 50 % of the diameter of:a circle that can be drawn inside the
n of the mandrel.

The intention of this test is to determine the lateral retention of the cable cleat and not the strengtl
hg surface.

n and

nting
bplied
set of

erous
ns for

drels.
Of the
Cross-

of the



https://iecnorm.com/api/?name=88d2e8b9ecd8f4c857f591648ddf2c61

IEC 61914:2021 © |IEC 2021

i 9///44/\1
o]

Ol 2

3

- 21 -

i

perg

IEC

a) Lateral load test with load applied
endicular to mounting surface on cable cleat
with two fixings

G —
7
2
3

Lateral load test with load applied parallel to
nting surface on cableicleat with two fixings

inting surfate
le cleat
drel

ction of load

-

IEC

b) Lateral load test with load applied
perpendicular to mounting surface on cable ¢
with single\fixing

Z 1
Q 2
3

IEC

d) Lateral load test with load applied parallg
mounting surface on cable cleat with single f

leat

el to
xing

9.3.2

Figure 3 — Typical arrangements for lateral load test for cable cleats

Lateral load test for intermediate restraints

The purpose of this test is to indicate the sustained static load that an intermediate restraint
can withstand perpendicular to the mandrel axis. It does not predict the ability to withstand the

dynamic forces generated during a short-circuit.
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The intermediate restraint is mounted on a test rig as shown in Figure 4, or a similar
arrangement. For the purpose of applying the load, rigid mandrels, as specified in 5.5, of
circular, or other appropriate cross-section, are positioned within each of the intermediate
restraint’s apertures. Care is taken to ensure that the loads act through the centre lines of the
mandrels. The mandrel size is the minimum for which the intermediate restraint is designed.
Where intermediate restraints are provided with optional liners, the lateral load test performance
of the intermediate restraint without a liner also applies to the same intermediate restraint with
a liner.

77
A
%)
y
1 )
%)
2
Y
IEC IEC
a) Lateral load test for intermediate‘restraint for b) Lateral load test for intermediate restrainft for
cables in trefoil formation cables in flat formation
Key
1 intgrmediate restraint
2 mandrel
3 dirdction of {oad
S mandrel(centre spacing
Ki _

For metallic intermediate restraints, the declared load is applied gradually and held for a period
of (60 *8) min.

For non-metallic and composite intermediate restraints, the sample assembly is placed in a full
draft air-circulating oven. The tests are carried out after the oven temperature has reached and

maintained the declared maximum temperature from Table 1 with a tolerance of (3) °C. The

load is applied gradually and then held for a period of (60 +8) min.
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Movement of the mandrels shall not increase the mandrel centre spacing (S) by more than 50 %
of the mandrel diameter for circular mandrels. Where a non-circular mandrel is used to simulate
non-circular cables, the movement of the mandrel shall be less than 50 % of the diameter of a

circle

9.4

that can be drawn inside the cross-section of the mandrel.

Axial load tests

The purpose of these tests is to indicate the sustained static load that a cable cleat can
withstand along the mandrel axis. It may not predict the ability to withstand the axial forces

gener

ated by a cable.

The t
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wbl‘ l'vb bdlll’b'u‘ uuf Ubl'lly d llldllu‘lb'l‘, asS O[JUbl'lIl'c'u' l'll 55, VVl'tI’l darll ch'lal'l' CIUusSS | o
blent to the most onerous size, taking into account the surface contact area betwé(
rel and the cable cleat.

While the most onerous size will typically be the mandrel with an overall cross section ,equivalen
m declared cable cross section, it is possible that a larger mandrel has less surface contact area betw
| and the cable cleat.

pst mandrel shall have a diametrical tolerance of (jgg) mm. In the case of non-c
5, a profile shall be used simulating the outer cable dimension, as declared 4
facturer. For cable cleats taking more than one cable, the‘appropriate number of ma
d. Where more than one mandrel is used, multiple tests are required.

e first set of tests is carried out with the load applied to each mandrel in turn. When
determined that a particular mandrel represents the most onerous condition, the n
the test utilizing that mandrel may represent:the other mandrels.

e second test is carried out with the load simultaneously applied to all mandrels.
able cleat is mounted on a rigid mounting surface and assembled in the test rig as 4
ire 5, or a similar arrangement. Thesmounting surface can be made of steel or alun

plywood or other material. Cable'cleats with an optional liner are tested with and w
er.

etallic cable cleats, the\declared load is applied gradually and held for a per

min.

etallic with optianal liner, non-metallic and composite cable cleats, the sample ass
bed in a fulldraft air-circulating oven. The tests are carried out after the oven tempe
ached and maintained the declared maximum temperature from Table 1 with a tolg

) °C.<Fhe load is applied gradually and held for a period of (5 +8) min.
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Axial load test on cable cleat taking one cable b) Axial load test on cable cleat taking more
one cable

le cleat

le mandrel

ction of load

inting surface

drel(s) farthest from mounting surface

drel(s) closest to mounting surface

Figure 5 — Typical arrangement for axial load test

Test for resistance to electromechanical forces
General

t-circuit test is carried out as<fallows, using the manufacturer’s declared values o
circuit current (ip) and initialhr=m.s. symmetrical short-circuit current (I",). One set of|

le for the test cable shall be tested. The test is performed using unarmoured singls
/ 1 000 V class 2.stranded copper conductor cable in accordance with IEC 6050

(35 fg) mm or; (50 fg) mm diameter.

rger cable‘cleats where the test cannot be performed on the cable described ab
m orhigh voltage cable with a single screened core may be used. Details of the
pe récorded on the form given in Annex C.

than

F peak
cable

of each product typecrwith intermediate restraints, where appropriate, and of & size

b core
-1 of

bve, a
cable

Care should be taken in the design of the test to ensure that the deflection of the cables between
the cleats is not excessive.

The temperature limits specified in 5.4 do not apply to this test. The test is carried out at the
prevailing ambient temperature on the declared arrangement at the declared short-circuit level.
The ambient temperature shall be recorded in the test report. Typical assemblies are shown in
Figure 6.
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igure 6 — Typical assemblies for test'for resistance to electromechanical forc

rrangement of the cables is as_shown in Figure 7 or Figure 8 with one cable per g
nd of each cable is connected’'to a three-phase supply and the other end to a

ing busbar with all three_ phases being connected. Where cables incorporating m
ns, sheath or armour are\used in the test, no connection shall be made to any s
h or armour. The short-circuiting busbar shall be insulated from earth (ground). The
rained at a minimum>of 5 positions along the cable run. Where intermediate restrain
at least 4 cable Cleats and at least 3 intermediate restraints shall be used. Cable

termediate restraints, where used, shall be equally spaced. The cable cleats are fi
ing surfacewhich may be cable ladder, cable tray, wire mesh cable tray, framing ch
ictural steel as defined by the manufacturer. This mounting surface shall be s€
 the test.
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Figure 7 — Typical arrangement of three cables in trefoil formation
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le centre spacing

Figure 8 — Typical arrangement of cables in flat formation
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cifcuit is applied, photographs before and after each short-circuit application sh
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~ th
~ th
— th
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6.

(3'5 fg) mm or (50 fg) mm diameter. @re used;

s taken to ensure the cross-sectional area of the cable is adequate for the magnitiia
bn of the test current which shall be chosen so that the 1%t (thermal stress) rating
used is not exceeded.

st report shall contain the following information:

b manufacturer’s catalogue references of the cable cleat and intermediate restraint (
ed),

b assembly details showing:

the number of cable cleats and the lineal spacing, D (sé€ Figure 6);

the number of intermediate restraints (where used)“and the lineal spacing, D)
Figure 6);

the cable centre spacing, S (see Figure 7 or Figure 8);

a description of the mounting surface used

armoured single core 600 V/ 1 000 V class 2 stranded copper conductor cable of

| cable details recorded on theform in Annex C where MV or HV cables are used;

pre-test photograph of the_fest assembly and a post-test photograph documentin
ndition of the cable cléats, and intermediate restraints if used. Where a second

pplied;
b test duration,
e ambient temperature during the test;

p actual(peak short-circuit current (ip) and initial r.m.s. symmetrical short-circuit ct
) applied (in both tests where cable cleats and intermediate restraints classified

e and
of the

where

(see

where
either

g the
short-
all be

rrent,
under

1.6/are tested).

If the test station has to undertake a calibration test, action is taken to ensure that the test
installation is not affected.

The cables of the test arrangement are subjected to a three-phase short-circuit of duration of
not less than 5 cycles at a nominal frequency of 50 Hz or 60 Hz. The duration of the test is
recorded.

It shall be ensured that there is adequate restraint for the cables at each end of the cable run
to be tested.

Annex B may be used to calculate the theoretical forces that may be created during short
circuits in order to plan testing.
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For cable cleats and intermediate restraints classified in 6.4.4

Cable cleats and intermediate restraints classified under 6.4.4 shall comply with the following
requirements:

— following the short-circuit, all cable cleats shall remain secured to the mounting surface;

— there shall be no failure that will affect the intended function of holding the cables within the
confinement of the cable cleat;

— the cable cleats and the intermediate restraints, if used, shall be intact with no missing parts
including all devices used to secure the cable cleats to the mounting surface;

- th
ed
- W
ot
th

9.5.3

Cable]
requin

After

minim
provis
altern

shall
moun

ere shall be no cuts or damage visible to normal or corrected vision to the outer she

ath of

ch cable caused by the cable cleats or by the intermediate restraints, if used;

here a test failure is caused by damage to the cable from parts of the mounting-str{
her than a cable cleat or intermediate restraint, the test shall be void without-discrg
b cable cleats or intermediate restraints.

For cable cleats and intermediate restraints classified in 6.4.5

cleats and intermediate restraints classified under 6.4.5 shall comply with the insp
ements of 9.5.2 after the first and after the second short-circuit,applications.

p second short-circuit application, a voltage withstand“tést is performed by apply
um test voltage of 1,8 kV d.c. or 1,0 kV a.c. for a,péeriod of (60 +8) s according

ions of IEC 60060-1:2010, Clause 5, Tests withndirect voltage or Clause 6, Test
ating voltage. Where LV cables have been uséd in the test, the voltage withstan
be administered between the cable cores, which should be connected together, af
ing frame. Where MV or HV cables have beéen used in the test, the voltage withstan

shall be administered between the outermost:¢able screens, armours or metallic sheaths,
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ent water to facilitate a current leakage path along the outer jacket for a minimum of|
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ables shall meet the requirements of the voltage withstand test without failure
tion.

wer of the two short-circuit currents applied is the declared short-circuit current rat
cleats and intermediate restraints classified in 6.4.5. Where the first short-circuit ¢
her, then it~may be declared as the short-circuit current rating under 6.4.4.
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Flame propagation

Non-metallic and composite cable cleats and intermediate restraints shall have adequate
resistance to flame propagation.

Compliance is checked by the following test.

Using an arrangement as shown in Figure 9, the sample shall be submitted to the needle-flame
test as specified in IEC 60695-11-5 with the following additional information:

— the flame shall be applied to the outer surface of the sample;

— the time of application shall be (30 JZ(%) S;

— the underlying layer shall consist of three layers of tissue paper;
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— there shall be a single application of the flame.
The sample shall be deemed to have passed the test if:

— 30 s after the test flame is removed, there is no flaming of the sample;
— there is no ignition of the tissue paper.

Dimensions in millimetres

111 [T1
1 //0
! 450;# .
| V/
EED (=B A
»’/ . 51
To]
+
8
N
3 T
4\ v
I |
IEC
Key
1 cable cleat
burpef.
stand

A W N

tissue paper
Figure 9 — Typical arrangement of the needle-flame test
10.2 Smoke emission

The smoke emissions from cable cleats and intermediate restraints need not be considered
because of their small size and quantity in normal use.

10.3 Smoke toxicity

The smoke toxicity from cable cleats and intermediate restraints need not be considered
because of their small size and quantity in normal use.
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11 Environmental influences

1.1

Resistance to ultraviolet light

Cable cleats and intermediate restraints classified according to 6.5.1.2 shall be subjected to
ultraviolet light (UV) conditioning according to the following requirements. Liners for cable cleats
have a limited area exposed to daylight, so do not need to be tested for UV exposure.

When the product is provided in more than one colour, the colour having the heaviest organic

pigment loading shall be subjected to this test.

representative of the entire colour range.

The samples tested are consi

dered

Samp|

the product to be tested and the test equipment and so that the samples do not touch

other.

The §
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may be modified in order to achieve the intended exposure on that surface. There shj

contin
of 104
a wat

irradig
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After
crack
to the

11.2
11.2.1

All ca
COrrog

es shall be mounted in the ultraviolet light apparatus in a convenient manner stital

amples shall be exposed for a minimum of 700 h to Xenon-arc, Method A, Cyc
Hance with ISO 4892-2. If the geometry of the test specimens results in a high
ure than required on the surface subjected to the impact test, the duration of exp

uous exposure to light and intermittent exposure to water(Spray. The cycle shall ¢
min without water spray and 18 min with water spray. The apparatus shall operat
er-cooled xenon-arc lamp, borosilicate glass inner and “outer optical filters, a sp

nce of (0,51 fg‘gg) W/(m2+nm) at 340 nm and a black-standard temperature of (65f
mperature of the chamber shall be (38 t%) °C._The relative humidity in the chambe

)t18) % during the 102 min without water;spray.

ing the exposure, the samples shall be held for a minimum of 30 min under an
jons.

UV exposure, the samples shall show no signs of disintegration nor shall there b
5 or damage, visible to(normal or corrected vision. The samples shall then be subj

Resistance to-cofrrosion
General

ble cleat-and intermediate restraint components shall have adequate resistance a
ion @inyaccordance with Table 6.

impact test, as described in 9.2 and shall comply with the impact test requirements.

ble for
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Table 6 — Component compliance and classification for resistance against corrosion

Component material and Classification according Compliance Subclause for
coating(s) to compliance check
Non-metallic 6.5.2.2 Declaration 11.2.2
Stainless steel as in Table 3 6.5.2.3 Declaration 11.2.3
Mild steel or cast iron with 6.5.2.4 Declaration or zinc 11.2.4.2
zinc coating referenced in coating measurement
Table 4 according to Table 7
Mild steel or cast iron with 6.5.2.4 By neutral salt spray test 11.24.3
metallic coating not (NSS) according to
referenced in Table 4 Table 4
Non-ferrous alloys 6.5.2.5 Under consideration 11.2.5
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11.2.2 Non-metallic components

Components classified according to 6.5.2.2 are considered to be inherently resistant to
corrosion and do not require testing.

11.2.3 Components made of stainless steel

All stainless steel components shall have a class according to Table 3. Components declared
according to 6.5.2.3 made of stainless steel shall conform to the declared class in Table 3.

Compliance is checked by a supplier’s declaration based on the material composition.

11.2.4 Components made of mild steel or cast iron with metallic coating
11.2.4.1 General

Mild qteel and cast-iron components with a metallic coating shall have a,class accordjng to
Table|4.

11.2.4.2 Components made of mild steel with zinc coating referenced in Table 4

Compponents declared according to 6.5.2.4 made of mild steel with/zinc coating and refergenced
in Tahle 4 shall conform to the relevant specification as detailed/in Table 7.

Table 7 — Zinc coating thickness of-reference materials

Class Minimum thickness Minimum coeating thickness Mean coating thickné¢ss
according to 1ISO 2081 as given.in'either ISO 3575 (minimum) to ISO 1461
or EN 10346
um um um
2 12 - -
3 - 15 -
8 - - 85

The zfnc layer thickness shall comply with the following test:

— FQr class 2, compliance is checked by:

measurement,_according to ISO 2081. For small parts such as screws, a supplier’s
ddclaration is-sufficient.

— Faqr class \3;compliance is checked by:
measurement according to either ISO 3575 or EN 10346 or a supplier’s declaration.

— Fcr alace 9 comnlianca ic chaclkod byv-
1SS0 COHPHAAE0+S—-61061406 0

measurement according to ISO 1461.

11.2.4.3 Components made of mild steel or cast-iron with coatings and not referenced
in Table 4

Components declared according to 6.5.2.4 made of mild steel or cast-iron with a metallic coating

and not referenced in Table 4 shall conform to the declared class and corresponding test
duration as specified in Table 4.

Compliance is checked by the salt spray testin 11.2.6.

11.2.5 Components made of non-ferrous alloys

Under consideration.
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11.2.6 Salt spray test

All grease shall be removed from the parts to be tested, by cleaning with white spirit. All parts
shall then be dried. The samples shall then be assembled onto polymeric mandrel(s) as
specified in 5.5, with dimensions equal to the smallest cable dimensions declared for the cable
cleat or intermediate restraint in accordance with 5.2.

Samples shall be subjected to a neutral salt spray (NSS) test according to ISO 9227 for the
duration specified in Table 4.

After the parts have been dried for a minimum of 10 min in a heating cabinet at a temperature

of (1(
rubbir

The §
vision

12 E

12.1

Produ
emiss

12.2

Ofg) °C, any traces of rust on sharp edges and a yellowish film may be remav
g.
ample shall have passed the test if there is no red rust visible to normal or cor

ectromagnetic compatibility

Electromagnetic emission

cts covered by this document are, in normal use, passive in respect of electroma
jon.

Inductive heating

Ferromagnetic materials (e.g. cast-iron, mild.(steel) that surround single conductors i

circuit
intern
magn
on sin

ediate restraints made from ferromagnetic materials that may complete an electric

gle core cables in a.c. circuits.

btic circuit around the cable shallissue a warning that the cable cleats shall not be

ed by

ected

gnetic

N a.c.

s are susceptible to heating from eddy.currents. The manufacturer of cable cleats and

al and
used
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Annex A
(informative)

Examples of cable cleats and intermediate restraints

Figure A.1 to Figure A.10 show examples of cable cleats. Figure A.11 and Figure A.12 are
examples of intermediate restraints.

IEC ‘ IEC
N
Figyre A.1 — Metallic strap Figure A.2 — Metallic single @jgure A.3 — Metallic two-
caple cleat for single or bolt cable cleat for single A\ olt cable cleat for single
bundled cables cable cable

«©
O
N

IEC IEC

Figure A.4 — Comp : Figure A.5 — Non-metallic Figure A.6 — Metallic c‘nble
cablp cleat for thre les cable cleat for single cable cleat for single cable with
n trefoil form@on integral mounting stud

Ny
Q~
O
3

IEC IEC IEC

Figure A.7 — Non-metallic Figure A.8 — Metallic cable Figure A.9 — Non-metallic
cable cleat for three cables cleat for use with channel cable cleat for three cables
in flat formation cable support system in trefoil formation
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Figyre A.10 — Non-metallic Figure A.11 — Metallic Figure A.12 — Composite

cablp cleat for three cables intermediate restraint for intermediate.restraint|for
in krefoil formation with three cables in flat bundledi.cables

integral ladder rung clamp formation
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Annex B
(informative)

Calculation of forces caused by short-circuit currents

B.1 Characteristics

Recommendations for the calculation of short-circuit currents are given in IEC 60909 (all parts)
and IEC 61363-1. The latter covers ships and offshore units. The information given in this annex
is based on IEC 60909-0.

The characteristics of the current during a short circuit depend on a number of factors;.ihcluding
the elpctrical separation from the generator. Figure B.1 shows a current vs. time charactgristic
typical of a far-from-generator short circuit. The a.c. component in this case~has a constant
amplijude (" = I,) and is superimposed on a decaying d.c. component, iy ,.\This falls from an

initial [value, A, to zero.

14

2V2",
1
. p
<l A -
7
7
/
/
/
=] /

/

- /
? |
|
I |
|

I}
|
|
|
]
|
|
|
|
|
|
|
|
|
|
|
|
|
|
>

IEC

Key
1 curfent

2 toplenvelope

w

dedayipg-d-c—component—i of the shortecircuit-current
PARAE- ] g LI o

bottom envelope

time

> o A

initial value of the d.c. component, i, . of the short-circuit current

Figure B.1 — Short-circuit current of a far-from-generator
short circuit with constant a.c. component

For near-to-generator short circuits, the a.c. component has a decaying amplitude (", > /) and
is also superimposed on a decaying d.c. component, iy . that falls from an initial value, A, to

zero. Figure B.2 shows a typical current vs. time characteristic for a near-to-generator short
circuit.
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14

2\/§uk
l
p

IEC

Key
1 curfent

2 toplenvelope

w

degaying d.c. component, i,

. of the short-circuit current

[
botfom envelope

time

> o A

initial value of the d.c. component, i, . of the short-circuit.current
Figure B.2 — Short-circuit'current of a near-to-generator
short circuit with.decaying a.c. component

B.2 | Specification of the test current

A complete specification of short-circuit currents should give the currents as a function gf time
at the|short-circuit location from the initiation of the short circuit up to its end. In most practical
cases|, this is not necessary. It is usually sufficient to know the peak current, ips and the values

of the|initial r.m.s. symmetrical, I",, and steady state, I,, short-circuit currents.

In order to specify the current used in a short-circuit test, the following is quoted:

— the peak'current, Ip:

— the initial r.m.s. symmetrical short-circuit current. /", .

— the short-circuit duration, ¢
B.3 Calculation of the mechanical forces between conductors

The electromagnetic force acting on a conductor is determined by the current in the conductor
and the magnetic field from the neighbouring conductors. In cable installations, the distances
between the cables are normally small and hence the forces may be considerable.

To calculate the forces a cable cleat may be subjected to during a short-circuit, the equations
derived in this Annex B may be used. These derivations assume that the cables are rigid and
do not move in the test. The derivation of Equations (B.5), (B.6) and (B.7) is based on a
symmetrical pure sine wave fault current with no d.c. component. For these reasons, these
equations should not be used to extrapolate short circuit test results.
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In the case of two parallel conductors, the electromagnetic force on a conductor can be derived
from Equation (B.1):

F(t)=B(t)-i(r) ] (B.1)

where

/ is the length;

F(t) is the momentary electromagnetic force on a conductor;

B(t) is the momentary magnetic field from the neighbouring conductor;

i(t) IS the momentary current in the neighbouring conductor.

If the|d.c. component of the short-circuit current is disregarded, the momentary force has a
sinuso¢idal variation with a frequency twice the frequency of the currents [Equation<(B.1)[. The
d.c. cpmponent gives a decaying force-component with a frequency the samg as the system

frequgncy.
y

@ (9

s |
|

} IEC
Key
B magnetic flux density
d conductor diameter
iy curfentin first conductor
i, curfentin second conductor

S disfance between conductor centres

Figure B.3 — Two parallel conductors

For thie two parallel ¢onductors in Figure B.3., the magnetic field from current i4, at the logation
of the|other conductor is:

B=y-H=(ug-iy)l2-7-5) (B.2)

where
Uy = 4-7-10~7 H/m

H = magnetic field strength

and the distributed mechanical force is:
F=iyxB=iy-ug-iy)l2-7-S) (B.3)
This equation is usually written as:

F =0,2-i1-iy 1S (B.4)
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In this equation, the distributed force is given in N/m, i in kA and S in metres.

In a three-phase system, the magnetic field in Equation (B.2) is the resulting momentary vector

value

from the other two phases.

The vector Equation (B.3) confirms that two parallel conductors are repelled if the two currents
have a difference in phase angle of 180° and that the force is directed towards the other

condu

ctor for currents that have the same phase angle.

The evaluation of Equation (B.4) requires S >> d but gives an acceptable accuracy when the
current distribution is uniform (or symmetrical) within the conductors.

For a
outer
centrg

formation can be approximated by

The npaximum distributed force on the middle conductor in flat{formation can be approxi

by

For a
force

three-phase short circuit with the conductors in flat configuration, the forces«en*th

| conductor is oscillating. The maximum distributed force on the outer conductors

Fio =016-i,% /S

Fim =017 iy ° {8

hree-phase short circuit with the cables in-a trefoil configuration, the maximum distr
bn the conductor can be approximated.by:

F=017-i,%/5

is the maximum distribuied force between two parallel conductors [N/m];

is the maximum distributed force on the outer cable conductors in flat formation
three-phase short_circuit [N/m];

is the maximum distributed force on the centre cable conductor in flat formation
three-phase-short circuit [N/m];

is the.makXimum distributed force on the cable conductor in a trefoil configuration
three-phase short circuit [N/m];

e two

conductors are primarily directed outwards from the central conductor. The'\force ¢n the

in flat

(B.5)

mated

(B.6)

buted

(B.7)

for a

for a

for a

is-the ponl( short-circuit current [I(A];

is the centre to centre distance between two neighbouring conductors [m].
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Identification of MV or HV cable used in short-circuit test

Cable

Rated

Numb

Condy(

Condy(

Insula

Metall

Armod

Overs

Actual

(0= 1010 7=To3 (0 1= ST
2=t 100 0] oY R
L0 F= 10 41 T PSPPSR
(5122 1T £= 1 o [P NS R
voltage Up/U (Up): oo b S kV
Bl Of CONAUCIOIS. et e e e ee e e e s e s een e e b P e re e e eneeeeeeee s renee s
ctor type: I:I Al I:I Cu

I:l Class 1 I:l Class 2 I:l Class 5 I:l Class 6

I:I Circular I:I Shaped
(o1 (0] o1 {0 1S TSRt T= Yo 1 0] o A mm?2 { kemil
ion: I:l XLPE I:l EPR

I:I HEPR I:I other
C screen: I:I Wire I:I Tape

I:l | aminated foil I:l other

|:| Al I:I Cu I:I other .l
r: I:I Wire I:I Braid I:I Tape

I:l Corrugated Al I:l other
heath- I:I PVC I:I PE I:I other A
diameters: [970] 2 o [T o) N mm

INSUIAtION e mm

INSUIAtioON SCrEEN .o mm

Oversheath e mm

Cable datasheet attached (mandatory): I:l
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

BRIDES DE CABLES POUR INSTALLATIONS ELECTRIQUES

AVANT-PROPOS

1) La Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normalisation composée
de I'ensemble des comités electrotechnlques natlonaux (Comités natlonaux de 'lIEC). L'IEC a pour objet de
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aux. L’'IEC collabore étroitement avec I'Organisation Internationale de Normalisatioh” (ISO), sel
ditions fixées par accord entre les deux organisations.

décisions ou accords officiels de I'lEC concernant les questions techniques représentent, dans la me
sible, un accord international sur les sujets étudiés, étant donné que les Comités-nationaux de I'lEC int¢
t représentés dans chaque comité d’études.

Publications de I'lEC se présentent sous la forme de recommandations internationales et sont
me telles par les Comités nationaux de I'lEC. Tous les efforts raisonnables sont entrepris afin qu
sure de I'exactitude du contenu technique de ses publications; I'lEC mé peut pas étre tenue respons
Entuelle mauvaise utilisation ou interprétation qui en est faite par@n*quelconque utilisateur final.

s le but d'encourager I'uniformité internationale, les Comitéshationaux de I'lEC s'engagent, dans {
ure possible, a appliquer de facon transparente les Publieations de I'lEC dans leurs publications nat
égionales. Toutes divergences entre toutes Publications de I'lEC et toutes publications nationa
onales correspondantes doivent étre indiquées en termes clairs dans ces dernieres.

C elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indép4d
nissent des services d'évaluation de conformité“et, dans certains secteurs, accédent aux marq
formité de I'lEC. L’IEC n'est responsable d'aucun des services effectués par les organismes de certi
bpendants.
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mpris ses experts particuliers et.les membres de ses comités d'études et des Comités nationaux d
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oulant de la publication ou de-f'utilisation de cette Publication de I'lEC ou de toute autre Publication d
hu crédit qui lui est accordé.

tention est attirée suries références normatives citées dans cette publication. L'utilisation de publi
rencées est obligatoire pour une application correcte de la présente publication.
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fdroits de breyet. L’'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droits de
ets.
61914 a été établie par le sous-comité 23A: Systémes de cablage, du comité d'étud

CiPetit appareillage. Il s'agit d'une Norme internationale.

Cette troisieme édition annule et remplace la deuxiéme édition parue en 2015. Cette édition

consti

tue une révision technique.

Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

a) rationalisation des exigences relatives aux mandrins d’essai,

Généralités sur les essais (Article 5);

détaillées dans la section

b) ajout de la définition de la fourrure et définition des exigences d’essai dans lesquelles les
fourrures et autres accessoires sont utilisés;

c) ajout des définitions BT, MT et HT pour les cables et définition des exigences d'essai en

ca

s d'utilisation de cables MT et HT;

d) ajout de nouvelles classes de tenue a la corrosion pour les produits revétus;
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e) ajout de nouvelles exigences et d'un essai de durabilité et de lisibilité des marquages;

f) ajout de nouvelles exigences d'essai pour les essais de tenue a la charge axiale des brides
pour plusieurs cables;

g) ajout d’exigences d’'essai de tenue a la charge latérale pour les dispositifs intermédiaires

de

Le tex

tenue.
te de cette Norme internationale est issu des documents suivants:
FDIS Rapport de vote
23A/976/FDIS 23A/982/RVD

Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur letvote [ayant
about| a son approbation.
La larlgue employée pour I’élaboration de cette Norme internationale est 'anglais.
Ce ddcument a été rédigé selon les Directives ISO/IEC, Partie 2, il acété développé selpn les
Directives ISO/IEC, Partie 1 et les Directives ISO/IEC, Supplément IEC, disponibles| sous
www.lec.ch/members_experts/refdocs. Les principaux types de-documents développds par
I''EC $ont décrits plus en détail sous www.iec.ch/standardsdew/publications.
Dans |a présente norme, les caractéres d’imprimerie suiyvants sont utilisés:
— exigences proprement dites: caractéres romains;
— modalités d'essai: caractéeres italiques;
— ndtes: petits caractéres romains.
Le comité a décidé que le contenu de ce document ne sera pas modifié avant la date de stpbilité
indiquée sur le site web de I'lEC sous webstore.iec.ch dans les données relatives au docyment
rechefché. A cette date, le documeni.sera
e refonduit,
e Supprimé,
e remplacé par une édition révisée, ou
e amendé.
IMPOQRTANT - Le logo "colour inside™ qui se trouve sur la page de couverture de ce document
indique’ qu'elle contient des couleurs qui sont considérées comme utiles a une bpnne

com|

préhension _de son contenu. Les utilisateurs devraient, par conséquent, imprimé¢r ce

document en utilisant une imprimante couleur.
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BRIDES DE CABLES POUR INSTALLATIONS ELECTRIQUES

1 Domaine d’application

La présente Norme internationale spécifie les exigences et les essais relatifs aux brides de
cables utilisées pour la fixation des cables dans les installations électriques et aux dispositifs
intermédiaires de tenue utilisés pour le maintien des cables en formation dans des installations
électr . - . o . - .

lorsqye cela est déclaré. Le présent document inclut les brides de cables qui reposent s
surfage de montage spécifiée par le fabricant pour le maintien axial et/ou latéral des.cébjes.

Plusigurs types de brides de cables et de dispositifs intermédiaires de tenue sont présentés a
I’Anngxe A.

NOTE | Les exigences pour les fabricants qui figurent dans le présent document~s'appliquent égalemgnt aux
importdteurs et aux fournisseurs responsables, le cas échéant.

Le prg¢sent document ne couvre pas les colliers.

2 Reéférences normatives

Les dpcuments suivants sont cités dans le texte de_sarte qu’ils constituent, pour tout ou [partie
de lelr contenu, des exigences du présent document. Pour les références datées, |seule
I’éditipn citée s’applique. Pour les références non datées, la derniére édition du document de
référeince s'applique (y compris les éventuels@mendements).

IEC 6p060-1:2010, Technique des essaisia haute tension — Partie 1: Définitions et exigences
générales

IEC 6D502-1, Power cables with_extruded insulation and their accessories for rated voltages
from { kV (U,, = 1,2 kV) up to 30 kV (U,, = 36 kV) — Part 1: Cables for rated voltages of 1 kV

(U, =| 1,2 kV) and 3 kV (U,,, = 3,6 kV) (disponible en anglais seulement)

IEC 6PD695-11-5, Essais relatifs aux risques du feu — Partie 11-5: Flammes d'essai — Méthode
d'essai au brileur-giguille — Appareillage, dispositif d'essai de vérification et lignes direcfrices

ISO 1461, Revétements par galvanisation a chaud sur produits finis en fonte et en arier —
Spécifications et méthodes d'essai

ISO 2081, Revétements métalliques et aulfres revéfements inorganiques — épdbts
électrolytiques de zinc avec traitements supplémentaires sur fer ou acier

ISO 3575, Continuous hot dip zinc-coated and zinc-iron alloy-coated carbon steel sheet of
commercial and drawing qualities (disponible en anglais seulement)

ISO 4287, Spécification géométrique des produits (GPS) — Etat de surface: Méthode du profil —
Termes, définitions et paramétres d'état de surface

ISO 4892-2, Plastiques — Méthodes d’exposition a des sources lumineuses de laboratoire —
Partie 2: Lampes a arc au xénon

ISO 4998, Continuous hot-dip zinc-coated and zinc-iron alloy-coated carbon steel sheet of
structural quality (disponible en anglais seulement)
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ISO 9227:2017, Essais de corrosion en atmospheres artificielles — Essais aux brouillards salins

ISO 14713-1, Revétements de zinc — Lignes directrices et recommandations pour la protection
contre la corrosion du fer et de I'acier dans les constructions — Partie 1: Principes généraux de
conception et résistance a la corrosion

ISO 14713-2, Revétements de zinc — Lignes directrices et recommandations pour la protection
contre la corrosion du fer et de I'acier dans les constructions — Partie 2: Galvanisation a chaud

EN 10346:2015, Produits plats en acier revétus en continu par immersion a chaud pour formage
a froid — Conditions techniques de livraison

3 Termes, définitions et abréviations
Pour les besoins du présent document, les termes et définitions suivants s’appliquent.

L'ISO|et I'lEC tiennent a jour des bases de données terminologiques destinées a étre utilisées
en nofmalisation, consultables aux adresses suivantes:

e |ELC Electropedia: disponible a I'adresse http://www.electropedia.org/

e ISP Online browsing platform: disponible a I'adresse http:/Awww.iso.org/obp

3.1
bride|(de cables
dispositif équipé d’'un moyen de fixation a une surface’de montage et qui permet la fixatign des
cables dés lors qu'il est installé par intervalle le long des cables

Note 1|a l'article: Une échelle, une tablette, une cornieére (voir la Figure A.8) ou un rail sont des exemples de
surfacqgs de montage qui peuvent étre spécifiés. Le materiel, tel que les vis ou les boulons, nécessaire pour flxer les
brides fle cables a la surface de montage n'est pasgnécessairement fourni avec les brides de cables.

Note 2|a l'article: Les Figure A.1 a Figure A310 (voir Annexe A) représentent des exemples de brides de pables.
D’autri conceptions de brides de cables, conformes aux exigences du présent document, peuvent égalemgnt étre
utilisé

3.2
dispdsitif intermédiaire de tenue
dispositif de tenue des~cables prévu pour étre utilisé avec des brides de cables, sang étre

attaché a une surfacé de montage, pour maintenir les cables ensemble en formation et/qu afin
de foyrnir une résistance aux forces électromécaniques

3.3
métal|:ique, adj

constitué-de métal uniquement

3.4
non métallique, adj
constitué de matériau uniquement non métallique

3.5
composite, adj
constitué de matériaux métallique et non métallique

Note 1 a I'article: Les matériaux en résine renforcée par des fibres ne sont pas considérés comme des composites
selon cette définition.

Note 2 a l'article: Les matériaux comprennent tous les matériaux fournis par le fabricant faisant partie d'une bride
de cables ou d'un dispositif intermédiaire de tenue ou avec une bride de cables ou un dispositif intermédiaire de
tenue dans le méme emballage. Il peut s'agir de fixations telles que des écrous, des boulons, des vis, des rondelles,
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des ressorts et des goupilles. Les fixations fournies par l'installateur ne sont pas prises en considération dans le
présent document.

3.6

courant de court-circuit

surintensité résultant d’'un état du circuit dans lequel le courant circule a travers un chemin,
anormal ou non prévu, dimpédance négligeable entre les conducteurs actifs ou entre un
conducteur actif et la terre, ayant une différence de potentiel dans des conditions normales de
fonctionnement

3.7

valeur de créte du courant de court-circuit
ip
valeur instantanée maximale du courant de court-circuit

VOIR] Annexe B

3.8
valeuf efficace du courant de court-circuit symétrique initial
I"k
valeur efficace de la composante symétrique alternative d'unCcourant de court-gircuit,
applidable a I'instant d’apparition du court-circuit si I'impédancelconserve sa valeur au femps
zéro

VOIR] Annexe B

3.9
composante apériodique décroissante du courant de court-circuit

id.c.
valeuf moyenne des enveloppes inférieure."et supérieure d'un courant de court-gircuit
décro|ssant de sa valeur initiale a zéro

VOIR] Annexe B

3.10
courgnt de court-circuit permanent
Iy
valeur efficace du courant’ de court-circuit qui se maintient aprés extinction du phéngméne
transitoire

VOIR] Annexe B

3.1
dispdsition’ en tréfle
configuration géométrique de trois cables mutuellement équidistants

Note 1 a I'article: Vues en section nominale, les droites joignant leurs centres forment un triangle équilatéral dans
un plan perpendiculaire a leur axe (voir la Figure 7).

3.12

disposition en nappe

configuration géométrique de plusieurs cables posés dans un plan, généralement avec des
distances égales entre cables adjacents (voir la Figure 8)

3.13
forces électromécaniques
forces d'induction agissant sur les conducteurs sous tension
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maintien
limitation du mouvement latéral et/ou axial du cable

3.15

fixation
fixation a ou a partir d'une surface de montage

3.16

influences liées a I’environnement
capacité des facteurs environnementaux a avoir un effet sur la fonction prévue des brides de

cable

corrogives ou du rayonnement solaire, etc.)

3.17

cables BT

cable
a1,5

3.18

cables MT ou HT

cable
coura

3.19

fourrdire

comp
tenue

3.20

prodyit type

group
modif

Note 1
disposi

les clagsifications sont conformes a I’Article 6 ci-dessous, sont considérés comme étant du méme produit tyq

4 EKigences générales

Les p

lorsqy'ils sentassemblés et installés comme en utilisation normale selon les instructio

fabric
I'Artic

2021

b €l/OU desS dISPOoSItTS Intermedialres de tenue (par exemple, elffet des SuDSt

5 ayant une tension assignée de 1,0 kV en courant alternatif ou inférieure ou
kV en courant continu

5 ayant une tension assignée supérieure a 1,0 kV en codrant alternatif ou a 1,5
ht continu

bsant polymérique entre le cable et la bridede cables ou le dispositif intermédia

e de brides de cables pour lesquelles seul le diamétre du cable ou du toron pel
é

a larticle: A titre de recommandations pour déterminer les produits types, les brides de cables
ifs intermédiaires de tenue d€ cables dont le matériau, la conception, les caractéristiques de constru

Ant, lils assurent la fixation et/ou le maintien en formation des cables déclarés
e6.et ne doivent pas endommager le cable.

nces

égale

KV en

re de

t étre

ou les
Ction et
e.

foduits couverts par le présent document doivent étre congus et construits de sorte que,

ns du
selon

La vérification est effectuée au moyen des essais applicables spécifiés dans le présent
document.

5 Généralités sur les essais

5.1

Les essais mentionnés dans le présent document sont des essais de type.

— Les produits de toutes les tailles doivent étre conformes a I'Article 8 et au 9.1 a).

— Lorsque des brides ou des dispositifs intermédiaires de tenue peuvent étre fournis avec des
accessoires supplémentaires (par exemple, des fourrures), tous les essais doivent étre
effectués sur le produit sans ces accessoires. Lorsque I'ajout d'un accessoire affecte les
performances du produit (par exemple, la performance de la charge axiale avec I'ajout d'une
fourrure), les essais doivent étre répétés avec les accessoires en place.
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— Pour les exigences de 9.1 b), 9.1 c) et 9.1 d), lorsqu’il y a un certain nombre de brid
cables dans une gamme, la gamme est divisée en un ou plusieurs produits types. Da

es de
ns ce

cas, la plus petite taille et la plus grande taille de bride de cables de chaque type sont

soumises aux essais.

— L'essai de conformité a 9.1 e) est réalisé sur le lot d'échantillons choisis, comme ce
défini en 9.5.1.

la est

5.2 Sauf spécification contraire, tous les essais doivent étre réalisés sur trois échantillons
neufs de chaque taille choisis comme cela est spécifié en 5.1, assemblés et installés comme
en usage normal selon les instructions du fabricant. Lorsqu'une bride de cables est congue
pour recevoir plusieurs cables, le nombre, la taille et la forme des mandrins utilisés dans I'essai

doive Nt corraecsnondent airnamhbra A 1o tailla ot S 1o farma dac cAhlac navir lacaniale 1o het

de de

T oo T oo P OO T T o T T O T o T O o o o T o ot o e T o T T T O O o o oo o T o O P ot o o g o oo oot

cables est prévue.

5.3 |Les essais sur les brides de cables et les dispositifs intermédiaires ,de~tenu¢ non
métalliques et composites, et tout essai qui comprend une fourrure, ne ddivent pas étre

commencés moins de 168 h apres leur fabrication.

5.4 |Sauf spécification contraire, les essais doivent étre réalisés a ung température ambiante

de (2B*2) °C.

Lorsqle des procédés toxiques ou dangereux sont utilisés, la sécurité des personnes do
assurge a l'intérieur de la zone d’essai.

5.5 |Les mandrins métalliques utilisés pour les essais doivent étre en acier au carbor

t étre

e, en

acier |[inoxydable, en laiton ou en aluminium. Lorsque les essais sont effectués & une

tempdrature inférieure a 105 °C, les mandrins péuvent étre en polyamide ou en HDPE.
les mandrins doivent avoir une rugosité de-'surface inférieure ou égale a 7 um Ra
I''SO #287.

5.6 |[La conformité au présent document est satisfaite si toutes les exigences d
applidables sont satisfaites. Si seulement un des échantillons ne satisfait pas a un ess
raisor] d’'un défaut de fabrication,-cet essai et tous les essais précédents qui peuvent
influepcé les résultats de I'essairdoivent alors étre répétés et les essais suivants doiver
effecthés dans le méme ordreexigé sur un autre lot d’échantillons qui doivent tous sat
aux exigences.

Tous
selon

essai
sai en
avoir
t étre
sfaire

Le demandeur, lorsgu’il soumet le premier lot d’échantillons, peut aussi fournir ¢in lot

supplémentaire diéchantillons qui peut étre nécessaire en cas d’échec d’un des échantill

bns. |l

convitnt que_de—~laboratoire d'essai, sans autre avis, soumette le lot supplémentaire

d’échantillons.aux essais, et il convient qu'il rejette le lot uniquement par suite d’'une no
défaillance:. \Si le lot supplémentaire d’échantillons n’est pas fourni au méme momsg
défaillaneced’'un échantillon entraine le rejet.

uvelle
nt, la

6 Classification

6.1 Classification selon le matériau
6.1.1 Métallique

Voir 3.3 et des exemples a I’Annexe A.

6.1.2 Non métallique

Voir 3.4 et des exemples a ’Annexe A.
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Composite

— 50 -

Voir 3.5 et des exemples a ’Annexe A.

6.2
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Classification selon les températures maximale et minimale

Tableau 1- Température maximale en utilisation permanente

A. Température maximale

°C

+40

Tableau 2 — Température minimale en utilisation permanente

+ 60

+ 85

+ 105

+120

B. Température minimale

°C

+5

-5

-15

- 25

<40

- 60

Pour dles valeurs de température supérieures a 120 °C et inférieures a —60 °C, le fabricant peut

décla

6.3
6.3.1
Voir T

6.3.2

Voir Tl

er des températures en.dehors des valeurs du Tableau 1 et du Tableau 2 ci-dessup.

Classification selon la tenue aux chocs

Trés légeére
ableau 5.
Lkégere

ableau 5

6.3.3

Moyenne

Voir Tableau 5.

6.3.4

Lourde

Voir Tableau 5.

6.3.5

Trés lourde

Voir Tableau 5.
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Classification selon le type de maintien ou la tenue aux forces électromécaniques

ou les deux

Généralités

Les fabricants de brides de cébles doivent déclarer une classification selon 6.4.2 et peuvent
aussi déclarer une classification selon 6.4.3. Les fabricants de brides de cables peuvent aussi
déclarer une classification selon 6.4.4 ou 6.4.5.

Les fabricants de dispositifs intermédiaires de tenue doivent déclarer une classification

selon

6.4.2

Maint

6.4.3

Maint

NOTE
reprod

6.4.4

Soum

6.4.5

Soum

NOTE
I"applic

continuent de fonctionner conformément a lasconception et aux essais du présent document. L'état physiq

brides
dans d
cas éc

6.5
6.5.1

6.5.1.

Aucune tenue aux rayonnements lumineux UV n’est demandée.

6.5.1.

Soum

6.5.2
6.5.2.

6.4.2 et selon 6.4.4 ou 6.4.5 en association avec des brides de cébles.

Avec un maintien latéral

en soumis a I'’essai selon 9.3.

Avec un maintien axial

en soumis a I'essai selon 9.4.

Le résultat de I'essai de maintien axial est donné a titre de recommandation car il n'est pas poss
ire des céables en utilisant des mandrins.

Tenue aux forces électromécaniques, supportant un court-circuit

Ise a I'essai selon 9.5.2.

Tenue aux forces électromécaniques, supportant plus d’un court-circuit

Ise a 'essai selon 9.5.3.

L’'objectif des brides de cables et des dispositifs intermédiaires de tenue classés selon 6.4.5 est q
htion d'un court-circuit, les brides de céables et les dispositifs intermédiaires de tenue, le cas é

e cables et des dispositifs intermédiaires de tenue apres I'application d'un court-circuit est uniguement

es conditions de laboratoire. L’utilisation des brides de cébles et des dispositifs intermédiaires de tg
éant, apres un court-circuit réel est laissée a la discrétion de I'entité responsable de l'installation.

Classification selon les influences liées a I’environnement

Tenue aux rayonnements lumineux ultraviolets pour les composants
composites-et les composants non métalliques

1 Non'déclarée

ible de

U'aprés
théant,
ue des
évalué
nue, le

b\ o o Hraviol

ise a I’essai selon 11.1.

Tenue a la corrosion

1 Généralités

Si les composants de la bride de cables ou du dispositif intermédiaire de tenue ont des
classifications différentes, le fabricant doit alors déclarer toutes les classifications pertinentes.

6.5.2.

2 Composants non métalliques

Les composants non métalliques sont considérés comme étant intrinséquement résistants a la
corrosion et ne nécessitent pas d’essais.
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La tenue a la corrosion est classée selon le Tableau 3.

Tableau 3 — Classification pour la tenue a la corrosion
des composants en acier inoxydable

Classe Utilisation type Matériau de référence
Intérieur Endroits intérieurs secs Acier inoxydable contenant au
moins 13 % de chrome
Extérieur Zones extérieures humides Acier inoxydable contenant au

Pour
exigé
['utilis

6.5.2.

La tepue a la corrosion est classée selon le Tableau 4. Ce tableau répertorie les mat
commle références pour la classification. La classification est.aniquement indicative et
des fins de comparaison. |l convient de ne pas l'utiliser peur déterminer la durée de

revéts

Pour

non poltuees
(IEC 60364-5-51 — AF1)

moms 16 % de chrome

ine utilisation dans tout autre environnement, une protection suppléméntaire ped
e et il convient de prendre en considération la durée appropriée de I'expesition d'es

ation d'une méthode d'essai alternative.

Composants en acier doux ou en fonte revétus

ment.

t étre

5ai ou

Briaux
sert a

ie du

ndiquer la durée de vie jusqu'a la premiéresmaintenance pour les produits revétus de

zinc, $e référer aux normes ISO 14713-1 et ISO 44713-2.
Tableau 4 - Classification pour la tenue a la corrosion
des composants revétus en acier doux ou en fonte
Classe Durée de I'essai au Matériau de référence et revétement métallique
brouillard salin neutre
(NSS- neutral salt spray)

0 - Aucun?

2 96 ou Electrodéposé avec une épaisseur minimale de 12 pm sel¢n
I'ISO 2081

3 155 ou Pré-galvanisé avec la désignation de revétement Z275 selpn
I'ISO 3575, I'ISO 4998 ou I'EN 10346

8 850 ou Post-galvanisé a une épaisseur moyenne de zinc non inféfieure
a 85 um selon I'ISO 1461 pour I'épaisseur de zinc uniquenfent

NOTH .4és classes répertoriées ci-dessus ont été tirées du Tableau 1 de '|EC 61537:2006.

a8  Pour les matériaux qui n'ont pas de classification déclarée de tenue a la corrosion.

— Si un revétement est référencé dans le Tableau 4, une classification sans essai peut étre
obtenue a partir du tableau;

— Pour les matériaux revétus en acier doux ou en fonte et non référencés dans le Tableau 4,
un essai au brouillard salin est exigé. La classification obtenue doit étre celle qui correspond
a la durée de I'essai au brouillard salin;

— La classification du revétement référencé dans le Tableau 4 peut étre plus élevée s'il
satisfait a un essai au brouillard salin pendant une durée plus longue. La classification
obtenue doit étre celle qui correspond a la plus longue durée de I'essai au brouillard salin.

EXEMPLE Un échantillon électrodéposé avec une épaisseur minimale de 12 ym selon I'IlSO 2081 est classé dans
la classe 2 selon le Tableau 4, ce qui équivaut a 96 h. Si I'échantillon est soumis a I'essai conformément a 11.2.6
pendant une durée de 155 h et qu'il satisfait a I’essai, il peut alors étre classé dans la classe 3.
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6.5.2.5 Composants en alliages non ferreux
A I'étude.
6.6 Classification selon la compatibilité électromagnétique

6.6.1 Sujet a I'échauffement par induction

Capable de former une boucle électriquement conductrice et magnétiquement perméable
autour d’un cable.

6.6.2 —Non sujet a l'échauffement par induction

Incappble de former une boucle électriquement conductrice et magnétiquement .perméable
autouf d’un céable.

7 Marquage et documentation

71 Marquage

Chaquie bride de cables et chaque dispositif intermédiaire de tenue de cables doivent étre
marqyés

— avec le nom du fabricant ou le logo ou la marque commerciale;

— avec l'identification du produit ou du produit type.

Lorsql'il n’est pas possible d'apposer ce marquage directement sur le produit, algrs ce
marquage doit figurer sur le plus petit emballage fourni.

7.2 |Durabilité et lisibilité

Le mdrquage doit étre facilement lisibley durable et indélébile.

NOTE Des exemples de méthodes-d'application du marquage sont: le moulage, I'estampage, la gravure,
I'impregsion, les étiquettes adhésivesyetc.

La véYification est effectuée. par examen, en utilisant une vision normale ou corrigée,| sans
grossi|ssement suppléméntaire et, si nécessaire, par I’essai ci-dessous.

Le marquage au_laser directement sur le produit et les marquages réalisés par motlage,
estanpage ou gravure ne sont pas soumis a I’essai ci-dessous.

i est realisé en frottant le marquage pendant 15 s avec un morceau de tissu de|coton
imbib¢ d'eau et de nouveau pendant 15 s avec un morceau de tissu de coton imbibé de

n-hexbre-a-95- % (numero-de-reg o—du-Chemical Ab -Ya ervice AS RN 0-54-3).

NOTE 2 Le n-hexane 95 % (numéro de registre du Chemical Abstracts Service, CAS RN, 110-54-3) est disponible
aupres de plusieurs fournisseurs de produits chimiques sous forme de solvant pour la chromatographie liquide a
haute pression (CLHP).

Lors de I'utilisation du liquide spécifié pour I'essai, les précautions indiquées dans la fiche de
données de sécurité relative aux matériaux fournie par le fournisseur de produits chimiques
doivent étre prises pour protéger les techniciens de laboratoire.

La surface de marquage a soumettre a I'essai doit étre séchée apres I'essai a I'eau.

Le frottement doit commencer immédiatement apres le trempage du morceau de coton, en
appliquant une force de compression de (5 + 1) N a raison d'environ un cycle par seconde (un
cycle qui comprend un mouvement d'avant en arriere sur la longueur du marquage). Pour les
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marquages de plus de 20 mm de longueur, le frottement peut étre limité a une partie du
marquage, sur un trajet d'au moins 20 mm de longueur.

La force de compression est appliquée au moyen d'un piston d'essai, qui est enveloppé d'un

coton composé d'ouate recouverte d'un morceau de gaze médicale en coton.
2»—14—
A
4}“"\ B : A
I
< l X
\‘ul /
A \
IEC
Légendge
2
I . (20io)
A diameétre du piston, mm
+0,5
. . ( 00 5)
B ray¢n de la téte du piston, ’ mm

C esp

Le pig
matérn
exem

Lorsq
du prd
soum

7.3

Le fah

+1 )
ace entre la téte du piston et le cylindre, ( 0 mm
Figure 1 — Dimensions du piston d’essai
ton d'essai doit avoir les dimensions spécifiées a la Figure 1 et doit étre constitu

jau élastique inerte contre les liquides. d'essai et d'une dureté Shore-A de 47 t
ble, du caoutchouc synthétique).

/'il n'est pas possible de réaliser I'essai sur les échantillons en raison de la formg
duit, une piece appropriée qui détient les mémes caractéristiques que le produit pel
se a I'essali.

Documentation
ricant doit fournir-dans sa documentation:

b classifications selon I'Article 6;
nombre\maximal et minimal de cables;

b dimensions minimales et maximales du cable ou du toron;

d'un
(par

OT®~

/taille
ut étre

charge latérale pour les brides de cables déclarées selon 6.4.2;

— la charge axiale pour les brides de cables déclarées selon 6.4.3. Lorsque l'essai de tenue
a la charge axiale est effectué a I'aide de plusieurs mandrins, le nombre de mandrins, la
charge axiale appliquée a tous les mandrins collectivement et la charge la plus faible
appliquée aux mandrins individuellement doivent étre déclarés;

— la méthode de montage et d'installation, y compris les couples de serrage, le cas échéant.
Lorsqu'un serrage excessif de la bride de cables ou du dispositif intermédiaire de tenue
peut endommager le cable, la bride de cables ou le dispositif intermédiaire de tenue, un

av

ertissement doit étre fourni par le fabricant dans les instructions d'installation;

— toute limitation sur l'orientation de montage pour le maintien latéral;

— toute restriction sur les caractéristiques assignées et la construction du cable qui peut étre

uti

lisé;
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