IEC 60800:2021-11 RLV(en)

IEC IEC 60800

(]
®

Edition 4.0 2021-11

INTERNATIONAL REDLINE VERSION
STANDARD
)
%'\QAV
! S colour
Q)Q%QQ(]/ inside
&

o
Heating cables with a rated voltage-of up to %dﬁncluding 300/500 V for comfort
heatjng and prevention of ice formation N
S



https://iecnorm.com/api/?name=2f364403c7fce9c4ff4bf6870c881222

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2021 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form
or by any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from
either IEC or IEC's member National Committee in the country of the requester. If you have any questions about IEC
copyright or have an enquiry about obtaining additional rights to this publication, please contact the address below or

IEC Central Office
3, rue de Varembé
CH-1211 Geneva 20
Switzerland

www.iec.ch

your local IEC member National Committee for further information.

Tel.: +41 22 919 02 11
info@iec.ch

About the IEC

The Intgrnational Electrotechnical Commission (IEC) is the leading global organization that prepares and ppblishes
Internatlonal Standards for all electrical, electronic and related technologies.

About IEC publications

The tecpnical content of IEC publications is kept under constant review by the IEC. Please make Sure’that you Have the
latest edition, a corrigendum or an amendment might have been published.

IEC pulllications search - webstore.iec.ch/advsearchform IEC online collection - oc.iec/ch

The adJanced search enables to find IEC publications by a  Discover our powerful seareh( éngine and read freely all the
variety |of criteria (reference number, text, technical publications previews. With-a subscription you wil| always

committge, ...). It also gives information on projects, replaced
and withidrawn publications.

IEC Just Published - webstore.iec.ch/justpublished

Stay up

details

to date on all new IEC publications. Just Published
bll new publications released. Available online and

once a rhonth by email.

IEC Cudtomer Service Centre - webstore.iec.ch/csc
If you wWish to give us your feedback on this publication or
need further assistance, please contact the Customer Service

Centre:

ales@iec.ch.

have access to up to date content tailored to your negds.

Electropedia - www.€lectropedia.org

The world's leading online dictionary on electrotechnology,

containing more-than 22 000 terminological entries ir]

English

and Freneh{with equivalent terms in 18 additional larjguages.
Also known as the International Electrotechnical Vofabulary

(IEV) online.



https://iecnorm.com/api/?name=2f364403c7fce9c4ff4bf6870c881222

IEC 60800

Edition 4.0 2021-11
REDLINE VERSION

INTERNATIONAL
STANDARD

colour
inside

Heating cables with a rated voltage-of up to and including 300/500 V for comfort
heatjng and prevention of ice formation

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

ICS 29.060.20 ISBN 978-2-8322-1056-7

Warning! Make sure that you obtained this publication from an authorized distributor.

® Registered trademark of the International Electrotechnical Commission


https://iecnorm.com/api/?name=2f364403c7fce9c4ff4bf6870c881222

-2- IEC 60800:2021 RLV © IEC 2021

CONTENTS
FOREWORD ....ciiiiie ettt e et e e et e e e e e e et e e e e e e e et e e e e e e e e eanaeenns 4
LN I O 15 1 L@ 1 ] P 2
1 S TeTo] oo To ae c Y PPN 7
P (o] 4 0 =Y (V=T =] (= =Y g o = 7
3 Terms and definitions ... 8
4 Mechanical classification ... 10
5 Reguirementsformartkirg——rrrrrmmm—m—m—m—m - 12
6 IJequirements for installation instructions ............ccocooiii it 13
7  (eneral requirements for construction of heating cables...............ccooop N 14
71 General. ..o O 14
7.2 107013 1o [ o1 (o] = TR Z PRSP IR 14
7.3 INSUIALION .. e e e fe 14
7.4 Electrically conducting screen........c.ccovviiiiiiiiiiniin e A e e 15
7.5 N o0 4 To YU T o Vo P o SRS R 15
7.6 Sheath ... A e 15
7.7 Moisture resistanCe..........ooouiiiiiiii i O e e 16
8  TBStING ceii e e e 16
8.1 Type tests — General requirements .......... 8¢ . e 16
8.2 Type tests — Detailed test requirements. . e 16
8[2.1 Electrical resistance of heating econductors and screen..............cc.cooeeei e 16
8|2.2 Water immersion and temperature cycling test............oocooiin o, 17
8]2.3 Verification of rated output;for parallel heating cables.............................. ). 18
8|2.4 Verification of start-up current for parallel heating cables ........................]..... 18
8|2.5 Penetration test for,electrically conductive screen ............ccoooiviivenn e, 18
8]2.6 Flammability test (e e 18
8|2.7 Deformation test for installation classification ...................... ] 20
8/2.8 Cold IMPaCEIEST...ce i e 21
8|2.9 Cold BENA tESE couniiiici e e 22
8/2.10 Ageing-test for insulation ..o L 23
8|2.11 Ageing test for non-metallic sheath ... 23
8]2.12 Compatibility test.... ..o e 24
8]2.13 Weathering and UV resistance test........ccocooiiiiiiiiiiee L 24
8|2.14 Tensile test. ... e 25
8.2.15 Reverse Winding test .. ... 26
8.2.16 Heat ShOCK teSt. ..o 27
8.2.17 Shrinkage test for insulation and sheath ... 27
8.2.18 HOt St 1St e 27
8.2.19 Cyclic ageing test for the heating cable ..., 27
8.2.20 Cyclic ageing test for splices and end seals...........coooiiiiiiii i 28
8.2.21 Checking of the durability of markings ..........cooiiiiiiiiiii e 28
8.2.22
o0 —
8.2.22 Pressure test at high temperature for insulation and sheath........................... 29
8.3 Routine and sample 1eStS .. .o 29
8.3.1 (1= a1 Y oY 0 = TP 29


https://iecnorm.com/api/?name=2f364403c7fce9c4ff4bf6870c881222

IEC 60800:2021 RLV © IEC 2021 -3-

8.3.2 RV e =T [T == 29
8.3.3 Heating cable resistance and output verification ... 29
8.3.4 Insulation thiCKNESS ... ..o 30
8.3.5 Sheath thiCKNESS ...oei e 30
8.3.6 HOt St 1St o 30
Annex A (normative) Weathering and UV resistance test ...........ccooiiiiiiiiiiiii e 31
BB O g AP Y e 32
Figure 1 — Typical arrangement for splice testing-the-sphice ..o, 20
Figurg 2 — Typical arrangement for-testing-the end seal testing.........cc.coeveiin AL 20
Figurd 3 — Cold bend test. ... L 23

Figurd 4 — Jaws for tensile machine ... 26



https://iecnorm.com/api/?name=2f364403c7fce9c4ff4bf6870c881222

1)

2)

3)

4)

5)

6)

7)

8)

9)

This r

The

co-(
ina
Pub)
preg
may
withf
Sta
The
con
inte
IEC
Con
Pub)
mis
In g

tran|
any

IEC

ass
sery

All |

No

mery
othg
exp
Pub)

Atte
indi
Attd
righ

-4 - IEC 60800:2021 RLV © IEC 2021

INTERNATIONAL ELECTROTECHNICAL COMMISSION

HEATING CABLES WITH A RATED VOLTAGE-OF UP TO
AND INCLUDING 300/500 V FOR COMFORT HEATING AND
PREVENTION OF ICE FORMATION

FOREWORD

peration on all questions concerning standardization in the electrical and electronic fields. T0) this ¢
idition to other activities, IEC publishes International Standards, Technical Specifications, Technical H

aration is entrusted to technical committees; any IEC National Committee interested in(the/Subject dg

the IEC also participate in this preparation. IEC collaborates closely with the Interhational Organiz
dardization (ISO) in accordance with conditions determined by agreement between the two organiz

formal decisions or agreements of IEC on technical matters express, as neafrly)as possible, an inter
sensus of opinion on the relevant subjects since each technical committee has representation
ested IEC National Committees.

mittees in that sense. While all reasonable efforts are made to-ensure that the technical content
ications is accurate, IEC cannot be held responsible for the ‘way in which they are used or
nterpretation by any end user.

rder to promote international uniformity, IEC National €ommittees undertake to apply IEC Publ
sparently to the maximum extent possible in their nationahand regional publications. Any divergence H
IEC Publication and the corresponding national or regional publication shall be clearly indicated in th

itself does not provide any attestation of conforfdity. Independent certification bodies provide co
bssment services and, in some areas, access*o. IEC marks of conformity. IEC is not responsible
ices carried out by independent certification bodies.

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

iability shall attach to IEC or its directors, employees, servants or agents including individual expe
hbers of its technical committees andJ/[EC National Committees for any personal injury, property darf
r damage of any nature whatseever, whether direct or indirect, or for costs (including legal fe
bnses arising out of the publication, use of, or reliance upon, this IEC Publication or any ot}
ications.

ntion is drawn to the Narmative references cited in this publication. Use of the referenced publicd
Epensable for the correct application of this publication.

ntion is drawn to the possibility that some of the elements of this IEC Publication may be the subject o
s. IEC shall notthe held responsible for identifying any or all such patent rights.

icly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Puplication(s)”].

International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote_inter

ational
nd and
eports,
Their
alt with

tion for
ions.

participate in this preparatory work. International, governmental and non-governmental organizationsiliaising

hational
rom all

Publications have the form of recommendations for international tse”and are accepted by IEC National

of IEC
for any

cations
etween
e |atter.

formity
for any

rts and
hage or
ps) and
er IEC

tions is

f patent

dline version of the official IEC Standard allows the user to identify the changes made to
the previous-edition IEC 60800:2009. A vertical bar appears in the margin wherever a chan
been made. Additions are in green text, deletions are in strikethrough red text.

je has
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IEC 60800 has been prepared by IEC technical committee 20: Electric cables. It is an
International Standard.

This fourth edition cancels and replaces the third edition published in 2009. This edition
constitutes a technical revision.

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

edition:

a) modification of the title: "up to and including”, has been introduced;

b) update of IEC 60811 references;

c) intfoduction of a test for mechanical properties of sheaths after the water immersig
temperature cycling test;

d) intfoduction of a weathering and UV resistance test according to ISO 4892-2:2013, An

The tgxt of this International Standard is based on the following documentst

Full information on the voting for its approval can be found in the report on voting indica
the ablove table.

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

This document was drafted in accordance with-ISO/IEC Directives, Part 2, and develo
ance with ISO/IEC Directives, Part 1 and\ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. Tthe main document types developed by IE
descriped in greater detail at www.iec.ch{gtandardsdev/publications.

accorq

Draft Report on voting

20/1972/FDIS 20/1991/RVD

n and

hex A.

ted in

bed in

C are

The committee has decided that the‘contents of this document will remain unchanged until the

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

re
Wi

re

amended.

¢onfirmed,
lhdrawn,

laced by a«evised edition, or

to the

IMPG = ! inside’
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.

t it
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INTRODUCTION

This document is intended to provide a comprehensive overview of the essential requirements
and testing appropriate to electrical resistance heating cables used for comfort heating and
prevention of ice formation. While some of this work already exists in national standards or
international standards, this document has collated much of this existing work.

This document provides a means to verify the electrical, thermal and mechanical durability of
resistive heating cables, so that in normal use their performance is without danger to the user
or surroundings. Compliance is checked by carrying out all the tests specified in this document.
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HEATING CABLES WITH A RATED VOLTAGE-OF UP TO
AND INCLUDING 300/500 V FOR COMFORT HEATING AND
PREVENTION OF ICE FORMATION

1 Scope-and-objeet

e sSu
o dir
e sn
Eors
applic
applic

Applic
of this

The object of this document is-to ensure that electrical resistance heating cables operate

under

e en
in
e ind
co
pu

flacturer’s instructions.

onductors and protected conductors to be supplied at voltages equal.to, or less
re excluded from the scope of this document.

| applications include, but are not limited to:

[face heating installed in or under surfaces;
ect and storage heating;
bw melting and frost protection of roofs, gutters, pipes, etc.

btions are specified in the IEC 62395 series [1]' and for explosive atmosy
htions in the IEC/IEEE 60079-30 series [2], as are mineral insulated heating cable

ations in which the-eperating sheath temperature exceeds 100 °C are outside the
document.

their normal definedconditions of use. This is achieved by:

his document;

luding, for_heating cables with an electrical protective component, a metallic
ncentricowires or sheath, or other suitable electrically conductive material for prof
[posestin case of fault;

lg—cables Electrical resistance trace heating systems for industrial and commercial

heres

o7

scope

safely

ploying heating cables of the appropriate construction that meet the test criteria detailed

braid,
ective

e en

5Uring that the heating cables operate at safe temperatures with respect to the materials

used in the construction of the cables and their installations according to national
regulations.

2 Normative references

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

T Numbers in square brackets refer to the bibliography.
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IEC 60050-461, International Electrotechnical Vocabulary (IEV) — Part 461: Electric cables
(available at http://www.electropedia.org)

IEC 60228, Conductors of insulated cables

IEC 60332-1-1, Tests on electric and optical fibre cables under fire conditions — Part 1-1: Test
for vertical flame propagation for a single insulated wire or cable — Apparatus

IEC 60332-1-2, Tests on electric and optical fibre cables under fire conditions — Part 1-2: Test
for vertical flame propagation for a single insulated wire or cable — Procedure for 1 kW pre-
mixed flame

IEC 6(11364-7-701, Low-voltage electrical installations — Part 7-701: Requirement @special
installptions or locations — Locations containing a bath or shower '\@

IEC 60364-7-753, Low-voltage electrical installations — Part 7-753: Requi/q/%ents for dpecial
installptions or locations — Heating cables and embedded heating systemQ’~

IEC 62230, Electric cables — Spark test method o)

optical-€aptes S cclecooeiie o DVC cocmooncls SSt st—3 9
te_mper}ﬁura Tocts for rocictance to cracking
4

IEC 60811-201, Electric and optical fibre cables — Test methods for non-metallic materials —
Part 201: General tests — Measurement of insulation thickness

IEC 60811-202, Electric and optical fibre cables — Test methods for non-metallic materials —
Part 202: General tests — Measurement of thickness of non-metallic sheath

IEC 60811-401, Electric and optical fibre cables — Test methods for non-metallic materials —
Part 401: Miscellaneous tests — Thermal ageing methods — Ageing in air oven

IEC 60811-501, Electric and optical fibre cables — Test methods for non-metallic materials —
Part 501: Mechanical tests — Tests for determining the mechanical properties of insulating and
sheathing compounds
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IEC 60811-502, Electric and optical fibre cables — Test methods for non-metallic materials-
Part 502: Mechanical tests — Shrinkage test for insulations

IEC 60811-503, Electric and optical fibre cables — Test methods for non-metallic materials

Part 503: Mechanical tests — Shrinkage test for sheaths

IEC 60811-506, Electric and optical fibre cables — Test methods for non-metallic materials

Part 506: Mechanical tests — Impact test at low temperature for insulations and sheaths

IEC 60811-507, Electric and optical fibre cables — Test methods for non-metallic materials

Part 507: Mechanical tests — Hot set test for cross-linked materials

IEC 6(1)81 1-508, Electric and optical fibre cables — Test methods for non-metallic . mate

rials

Part 508: Mechanical tests — Pressure test at high temperature for insulation and sh€athis

IEC 60811-509, Electric and optical fibre cables — Test methods for non-nretallic matefials —
Part 509: Mechanical tests — Test for resistance of insulations and sheaths"to cracking (heat
shock|test)

IEC 62395-1:20062013, Electrical resistance trace heating (systems for industrial and
commercial applications — Part 1: General and testing requirements

ISO 4B92-3:20062016, Plastics — Methods of exposure/o ‘faboratory light sources — Rart 3:
Fluorgscent UV lamps

3 Terms and definitions

For the purposes of this document, the terms“and definitions given in IEC 60050-461 aphd the
follow{ng apply.

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

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

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

3.1

armoyring

mechanical reinforcement of the heating cable

Note 1 {o enfry) The reinforcement can be made of one or more layers of steel wires or braid, or of a metallid sheath
or othel suitable material.

3.2

cold lead

electrically insulated conductor or conductors used to connect a heating cable to the branch

circuit

3.3

and designed so that it does not produce significant heat

connection splice
sealed splice, connecting the heating cable to the cold lead, or an identical heating cable

3.4
earthi

ng conductor

uninsulated conductor (drain wire) which is in good electric contact with the electrical screen
along-practically the-whele length
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ically conductive screen

metallic braid, concentric wires, metallic sheath, or alternative covering with sufficient
conductivity so that, when bonded to ground, will cause a residual current device (RCD) to
operate under fault conditions

3.6

end termination
sealed termination, which may be heat producing, connected to the heating cable at the end

oppos

3.7
facto
heatin

ite to that where the power is supplied

assembled-unit-or heating cable set
cable,—including—the—necessary—integralcomponents; set (unit) supplied

compgnents, which are assembled by the manufacturer

3.8

field gssembled-unit-orset heating cable

heatin

g cable supplied in bulk; with-the-integral components to be assembled-at-the-we;

during installation

3.9

heating cable

cable,
intend

3.10

with or without an electrically conductive screen, mgtallic or equivalent, sheath or g
led for emitting heat for heating purposes

heating cable set

heatin

3.1

g cable with suitable power connection;and end termination included

heating conductor

part o

3.12

mater
poten

3.13

insuITion

a serial heating cable in which the electrical energy is transformed into heat

al which insulates-each conductor from other conductors or from conducting parts a
ial

integnal components

factor

-fabricgtedassembled or field-assembled electrical terminations and connections

as heat shrink terminations, moulded end seals or splices, which conform to the general
of the

with

rmour

earth

such
shape

heating cable and are exposed to the same environments as the heating cable
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3.14

maxinmmrsheathtemperature

maximum temperature of the outermost covering of a heating cable

3.15
nominal voltage
actuallvoltage applied to the heating cable when in service

3.16
parallpl heating cable
heating elements electrically connected in parallel, with the heating element either contijnuous
or in fliscrete units or zones, such that the watt density perxunit length is not signifjcantly
changed with any change in circuit length

3.17

rated fresistance-of-individual conductor(s)
resistance at 20 °C of 1 m of-eable conductor

Note 1 [to entry: Most heating cables contain more tan one conductor and the resistance is measureq for all
conducfors.

rated [voltage

reference voltage for whigh the heating cable is designed

Note 1 fo entry: The_rated voltage is expressed by the combination of two values U,/U, expressed in volts:
bding the RMS Value between any insulated conductor and "earth" (metal covering of the cable| or the
syrroundingedium);

U bding, the) RMS value between any two-phase conductors of a multicore cable or of a system of single-core
cgblées,

Note 2 to entry: See IEC 62440:2008, 5.2 [3].

3.19

routine test

test made by the manufacturer on each manufactured length of cable to check that each length
meets the specified requirements

3.20

sample test

test made by the manufacturer on samples of completed cable or components taken from a
complete cable, at specified frequency, so as to verify that the finished product meets the
specified requirements
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3.21

sheath

uniform and continuous—tubular covering, metallic or non-metallic, enclosing the insulated
conductor(s), used for mechanical protection and to protect the cable against influences from

the surroundings—-{corrosion,—moisture-ete-)

3.22

type test

test made before supplying, on a general commercial basis, a type of cable covered by this
document, in order to demonstrate satisfactory performance characteristics to meet the
intended application

Note 1 o entry:  Fhese Type tests are of such a nature that, after they have been made, they need not be_rejpeated,
unless [changes are made in the cable materials or design or manufacturing process which might\change the
performjance characteristics.

4 Mechanical classification

The hgating cables in this document have been divided into two classes which indicatg their
ability[to withstand mechanical forces during and after installation. These classes are as fgllows:

— mgchanical class M1: for heating cables intended for installation with low risk of mecHhanical
damage;
— mgchanical class M2: for heating cables intended, for installation with higher fisk of
megchanical damage.

The class of any heating cable is determined byits performance as measured against the
requirements in 8.2.7-8-2.8 and 8.2.14.

NOTE Mechanical class M1: for heating cables intended for use in applications with low risk of meghanical
damaggq,-as for example-installed the installation on-even surfaces like flat, smooth sub-floors of concrete or wooden
materials or thermal insulations, embedded in screéds with no sharp objects;—ete.

NOTE 2 Mechanical class M2: for heating<gcables intended for use in applications with higher risk of meghanical
damagg, such as the installation on steel feinforcing grids, direct embedding in soil, in concrete with sharp pbjects,
on roof$ and gutters;—ete.

5 Requirements for marking

The product shall be‘marked identified by printing, embossing or indenting on the sheath or on
a labe] attached te.the product or on a component inside the heating cable.

NOTE4-Embossing-is shall notrecommended be used on the insulation.

A labgl'shall be attached to the product in a permanent way and be clearly detectable [to the
electrical installer.

NoTE2 The label-should-preferably shall be attached to the part of the product which is clearly
visible when unpacking the product ready for installation.

The marking shall at least contain:

e the identification of the manufacturer by name and/or a symbol,;
o the type reference;

o the resistance per metre of heating cable at 20°C in ohms per metre-if for single or twin
conductor series resistive heating cables;—er and for a parallel heating cable, the power
output in watts per metre at a reference temperature -Forseriesresistive-cables-with-more

A ; ed This is not

requwed for heatmg cable sets;
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the mechanical classification;

the rated voltage for parallel heating cables or maximum-eperating nominal voltage for
series heating cables;

if applicable,~“only-for-installation-in-concrete” the indication "not flame-retardant”.

The distance between the end of one complete set of marks and the beginning of the next shall
not exceed:

If the Units are factory assembled, the following additional information shall be provided:

For sdries resistive-units sets:

For pdrallel resistive-units sets:

550 mm, if the marking is on the sheath;
275 mm, if the marking is on a component inside the heating cable.

nominal voltage;
totpl wattage and wattage per metre;
totpl resistance.

nominal voltage;
power output in watts per metre at a reference tempefature or total wattage.

Printefl marking shall be durable. Compliance with_this requirement shall be checked py the

test given in 8.2.21.

The gbove are the minimum requirements:¥and suppliers are free to add any additional

information which may be useful, such as the following:

TraceriIity identification shall be added such as week and year of manufacture, or|batch

numb

TE4 T A Ny _

NOTE-4 National or regional regulations-may can give other requirements.

6

r.

Requirements for installation instructions

The manufacturer shall provide product-specific installation instructions for heating dables,
heating cable*sets and components. The instructions shall be clearly identified as fo the

produ¢tssand locations that apply, and shall include the following information:

a)
b)
c)
d)

e)

the intended use(s), either by general application type or by specific listed application;
a means of isolating all line conductors from the supply;
the indication that over-current protection is provided;

the statement "Residual current device (RCD)—pretection having a residual current not
exceeding 30 mA is required";

for mechanical classification M1 heating cables, intended for reduced levels of mechanical
forces, the statement "Caution: Do not use in areas subject to high mechanical loads or
impact";

an applicable statement to indicate that any metal sheath, braid, screen or equivalent
electrically conductive covering of the heating cable shall be connected to an earth terminal;

if unscreened heating cables are installed, the indication that they shall be covered by an
electrically earthed mesh or equivalent and protected by a 30 mA RCD according to the
installation standard. See also IEC 60364-7-701 and IEC 60364-7-753;
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h) minimum installation temperature;
i) minimum bending radius;
j) maximum sheath temperature, if applicable;

k) the a statement such as: "The presence of the heating cable shall be made evident by the
posting of caution signs or markings;such-as-in-the fuse-bex; at appropriate locations, such
as at the power connection fittings and/or at frequent intervals along the circuit and be part
of any electrical documentation following the installation”;

[) if applicable, the statement "The heating cable shall only be installed in concrete or other
non-combustible materials".

m) for_series resistive heating cables with more than two conductors. the indication that the
registance of each conductor shall be given.

The gbove are the minimum requirements and suppliers are free to add any—additional
information which may be useful.

NOTE |National regulations, or in their absence, the IEC 60364 series [4],—may can give—ether additional
requirefnents.

7 General requirements for construction of heating cables

71 General

The hpating cables shall be designed and constructed‘so as to give electrical, thermpl and
mechdnical durability, and so that, in normal use, their performance is without danger [to the
user gr surroundings.

Tapes] fillers, filler strings, etc. may be used in@he heating cable.

All intggral components shall comply withsthis document.-All-others-shal-comply-with-refevant

Compliance is checked by all the-requirements and tests specified in this document.

It is pfesupposed that all exposed parts of a heating cable and heating cable set intended for
use in| contact with-petaklestap water-shal-be are constructed of materials that meet reflevant
nationfal or local requirements.

7.2 Conductors

Conddctors shall conS|st of one or more wires of pure or alloyed metal or other syitable

mater 3 3 et
meta i j ohe bes

The resistance of the heating conductors at 20 °C+4-°C shall be in accordance with the values
given by the manufacturer with a maximum tolerance of fgo %.

The heating conductor-material used shall not have a negative temperature coefficient of
resistance. Compliance shall be checked according to the test in 8.2.1.

7.3 Insulation

The insulating materials used in heating cables shall be suitable for the intended use. This shall
be verified by meeting the tests and the requirements given in this document.

The minimum—average mean value of the insulation thickness shall be stated by the
manufacturer and measured in accordance with-tEC-60814-1-4 |[EC 60811-201, and meet the
minimum requirements specified in 8.3.4.


https://iecnorm.com/api/?name=2f364403c7fce9c4ff4bf6870c881222

IEC 60800:2021 RLV © IEC 2021 - 15—

7.4 Electrically conducting screen

When applicable and required, heating cables shall be provided with an evenly distributed
electrically conductive metallic screen, or electrically conductive metallic sheath, tape or
laminate or other suitable electrically conductive material. The metallic screen or electrically
conductive material shall enable protection device(s) to operate as intended.

NOTE 1 For heating cables without an electrically conducting screen, additional national requirements-may can
apply.

The resistance of the conductive sheath or screen, inclusive of a separate earthing conductor
which shall be in contact with the sheath or screen, shall be not higher than the resistance of
each gomductorimtte ilcaiillg cabteor iligilcl tthamtheTesistanceof = piaill COppPEer Ccamn luctor
having a 0,5 mm?2 cross-sectional area as given for a class 1 conductor according to |[E€.$0228,
whichever is the lesser.-The-combined-resistance-of any-earthing-conductor-included-with-this
screef-or-sheath-shall-not-begreater-than-that of a0,5-mm?—copperconductos A’ number of

coppef wires may be included in order to comply with the requirements.

NOTE 2 In some countries, national regulations require the resistance to be less th@n-that of 0,5 mm?

conducfors.

copper

Compliance shall be checked as described in 8.2.1.

If a cpnductive sheath or screen alone is used as the earthing conductor, the resistance
measyred shall be the total resistance including the earthing-connections—delivered—with-the
cable fonnection wire (drain wire).

Electrically conductive screens shall be so constructed as to prevent the penetration of fpreign
substgnces greater than 1 mm in diameter into ‘the insulation without touching the sgreen.
Compliance shall be checked by the test spegified in 8.2.5.

7.5 |[Armouring

Separpte armourmg, if any, may conS|st of metallic or non- metaII|c W|res sheath, tape or

lamingte. me h not-be nphled-dire " on-to-the-meta heath nv__h Ih be

a ) a allal . a¥a m Q H N - - - a¥a afa’
pa a O Dy-a O a O LHtab LHa d a a a aha
mechanical abuse and-the tembheratures which - can ocecur undernormal use and nrotedts the
mechqhHcatadbuseahathetemperatdres-WhHeh-Gcah—occt—uhaerhoradSe;ahaprotegtsSthe

Electrically conductive’ armouring shall be so constructed as to prevent the penetra:l‘ion of
foreigh substances\greater than 1 mm in diameter into the insulation without touchi
armouring. Compliance shall be checked by the test specified in 8.2.5.

NOTE National regulations-may can give other requirements.
7.6  Sheath

The sheathing materials used in heating cables shall be suitable for the intended use. This shall
be verified by meeting the tests and the requirements given in this document. A non-metallic
outer sheath shall give mechanical and/or corrosion protection dependent on the type of heating
cable.

The minimum-average mean value of the sheath thickness shall be stated by the manufacturer
and measured in accordance with—+C-606844-14-14 |IEC 60811-202, and meet the minimum
requirements specified in 8.3.5.
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7.7 Moisture resistance
Heating cables shall comply with the requirements as stated in 8.2.2.

NOTE This requirement is regarded at least comparable with class IPX7 as defined in IEC 60529 [5].
8 Testing

8.1 Type tests — General requirements

All described routine and sample tests shall be included in the type test, except for the spark

teSt S} Uu;f;cd ;II 831 .

For hgating cables intended to be supplied in bulk, a sample of suitable length, faftexample a
5 m sample-of-the-heating-cable, shall be used for testing, if not otherwise specified.

For hgating cable sets which are factory assembled, including cold lead, coniection spli¢e and
end termination, the complete heating cable set shall be used for_testing. Alternatiyely, a
5 m sample of heating cable may be tested. The various parts (compenents) such as cold lead,
conneftion splice and end termination may be assembled on a dumimy length of heating| cable
and tegsted separately.

For heating cables intended to be field assembled, the coldyiead, connection splice arld end
terminfations to be used and specified by the manufactuter shall be assembled, according to
the manufacturer’s instructions, with the heating cable t0.form a heating cable set. The Co;FpIete

heatinjg cable set shall be tested. Alternatively, a 5sm‘sample of heating cable may be tested.
The various parts such as cold lead, connection splice and end termination may be assegmbled
on a § m dummy length of heating cable and tested separately, if not otherwise specified.

All safnple components used shall be typical examples from what is supplied to the market or
intendled to be supplied to the market.

Tests [shall be conducted at a reom’temperature between-20°C-—and-25 (23 £ 5) °C, unless
otherwise specified.

Unless$ otherwise specified, the test voltage shall be alternating current at a frequency bdtween
49 Hz|and 61 Hz of approximately sinusoidal waveform.

For a|parallel resistive heating cable, the power output in watts per metre shall be checked
according to thetest in 8.2.3.

For a parallel'resistive heating cable, the start-up current shall be checked according to the test
in 8.2 4

Separate samples may be used for each test unless otherwise specified. These shall be
prepared in accordance with the manufacturer’'s recommendations.

8.2 Type tests — Detailed test requirements

8.21 Electrical resistance of heating conductors and screen

The resistance of the conductor(s) and screen, if any, shall be measured by any suitable means
on samples at least 1,0 m long. Two measurements shall be taken for-the each individual
conductor, the first at ambient temperature and the second at a temperature of (100 + 2) °C.
The measurement at ambient temperature, corrected to (20 = 1) °C, shall determine whether or
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not the resistance value specified by the manufacturer has been achieved, both for the
conductors and the screen.

The measurement at the higher temperature shall be compared with that at ambient temperature
to confirm that—the each individual conductor{s} does not have a negative temperature
coefficient of resistance.

8.2.2 Water immersion and temperature cycling test
8.2.2.1 General remark

A5+
immer
(80
16 h H
each gub-cycle. The temperature in the water containers-must shall be controlled; for example
by plaging them in preheated cabinets in accordance with--EC-680844-1-2 IE€.60811-401.

Heating cable sets, including factory assembled cold lead, splice @and end seal shlall be
subjegted to this test after being assembled to a suitable heating cable.

Splices and end seals intended for heating cables for field assembly shall be subjected fo this
test affter being assembled to a suitable heating cable and with cold leads.

All hegating cable types and heating cable sets-must shall’be tested, except if they are ¢learly
identiffjed as not to be used in wet or humid conditions{

The slample may be transferred from the ageing water immersion unit to another|water
immernsion unit for the dielectric testing described in 8.2.2.2 and the electrical insdilation
resistance test described in 8.2.2.3. The water temperature of both shall be (20 + 5) °C.

After the cycle ageing the heating_eable sheath shall be subjected to a mechanical fest in
accordance with IEC 60811-501.

There|shall be no variation greater than +25 % from the original, unaged value for the {ensile
strength and no variation greater than +25 % from the original, unaged value for the elongation
at break.

8.2.2.2 Dielectric test

A 5 m| samplg shall be submerged in—potable tap water with uncovered ends of the sample

protrufling,-sufficiently to avoid flashover—at-theprescribed—veltage. The metallic or| other

equivalenfielectrically conductive screen and/or metal sheath shall be removed from thg ends
of the|sample in order to prevent breakdown at these points. T

Heating cables which have not been factory assembled and which are supplied with special
connections shall be tested with these connections submerged in water.

For a twin- and multi-conductor series resistive heating cable where the conductors are
electrically insulated from each other, the voltage shall be applied between the conductors and
between the conductors connected together and the metallic or equivalent conducting material,
sheath, armour or screen, and water if no armour or screen is part of the heating cable
construction.

For single conductor series heating cables with a metallic, or equivalent conducting material,
sheath, armour or screen, the voltage shall be applied between the conductor and the sheath,
armour or screen.
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For single conductor series heating cables without a metallic, or equivalent conducting material,
sheath, armour or screen the heating cable shall be submerged in water with the ends
protruding from the water to avoid flashover at the ends. The voltage shall be applied between
the conductor and the water.

For parallel resistive heating cables, the voltage shall be applied between the conductors
connected together and the metallie sheath, braid, screen or equivalent electrically conductive
covering.

Dielectric strength for insulated heating wires shall be tested by placing the insulated wire in
potable tap water. The voltage shall be applied between the conductor and the water.

An altérnating current test voltage of 2 000 V with a tolerance of +3 % shall be applied for 5 min.
The tgst voltage shall be increased gradually, and the-preseribed specified value feacthgd in a
time of 2 s to 10 s.

No brgakdown shall occur.

8.2.2.3 Electrical insulation resistance test

The €lectrical insulation resistance shall be measured on the._fest sample(s) prepafed in
accordance with-8-2-2-4 8.2.2.2, after the dielectric test in 8.2:2:2 has been carried out.

Non-streened heating cables shall be tested, submerged.in water, with any layer(s) outside the
insulation removed.

For simgle conductors, series resistive heating cables, the resistance of the electrical insdilation
shall he measured between the conductor andthe metallic or equivalent conducting material,
sheath or armour or conductive screen.

For a|multi-conductor series resistive-hieating cable, where the conductors are elecfrically
insulafed from each other, the resistance of the insulation shall be measured betwegn the
condugtors connected together and the metallic, or equivalent conducting material, shdath or
armour or conductive screen,~ahd also between each conductor in turn with the remfaining
conduptor(s) connected together.

For parallel heating cables the resistance shall be measured between the conductors connected
together and the metalfie sheath, braid, screen or equivalent electrically conductive covgring.

The irflsulation-resistance shall be measured by means of a direct current voltage of 1|000 V
with a| tolerance of +3 %, 1 min after application of the voltage;—with-thepeositivepoletto-the
water.| The€ measured value shall be not less than 50,0 MQ.

8.2.3 Verification of rated output for parallel heating cables

The rated output shall be verified by the method described in 5.2.10.3.2 of IEC 62395-1:2013.

8.2.4 Verification of start-up current for parallel heating cables

The start-up current of the heating cable shall be measured as described in IEC 62395-1:2013.

8.2.5 Penetration test for electrically conductive screen
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One sample, at least 5 m in length, shall be tested at three places, at approximately the mid-
point and at approximately 500 mm from each end. Before testing, 1 m of the sample, to include

the mid-point of the sample, shall be bent on a mandrel to the minimum bend radius as given
by themanufacturerand-then ehroighh:nnrl_

A stegl test pin with a diameter of 1 mm shall be pushed through the outer¢sh€at
electrically conductive screen and the insulation, to touch the conductor(s). If the‘elec
conduftive screen consists of individual wires (braid, or helical, or parallel disfributed, o
hey shall be joined together at the end of the sample before connectign-to the RCD and

wire)
voltag

e applied.

h, the
rically
drain

The vérification is achieved by activation of a residual current devigey(RCD) which operates at
mum of 30 mA, showing that the steel pin has made contacCt,with both the heating| cable

a max
condu
condu
as deq
conne

Electr
sampl

NOTE
8.2.6

Heatin
comby
leads

A flam
descri
The rg
lower

The t¢
set.

e and

ctor (or resistance wire) and the electrically conductive screen. The test shjall be
Cted at nominal voltage, i.e. the voltage applied to the heating cable when in servi

lared by the manufacturer. The test pin shall not bg connected to earth when the RCD is
cted.

cally insulated and earth connected tools shall be used when voltage is applied

a)

-

A combination of an electrically conductive- sgreen and —sheath is a possible design.

Flammability test

g cables intended to be installed and embedded in concrete,—mertar or othef

to the

non-

stible materials shall besexempted from this test. This exemption does not apply to cold

n heating cables sets, i.e. cold leads shall be flame retardant.

mability test shall'he performed on heating cables and cold leads with the test app

aratus

bed in IEC 60332-1-1 and the procedure and requirements described in IEC 60332-1-2.
quirement for'charring extending downwards does not apply when the end seal fors the

part of the_sample.

st shall be performed on the heating cable and all integral components of a heating cable

If a product constitutes splice and end seal components, samples shall be prepared so that
each component and the heating cables are tested-separately, and so that the middle part of
the splice or end seal forms the part of the heating cable sample to which the test flame is
applied, and the heating cable and/or the cold lead forms the upper part of the sample (see
Figure 1 and Figure 2).When the end seal is tested, the sample may be supported by a 0,5 mm
to 1,0 mm diameter steel wire attached to the lower end of the sample with a weight necessary

to kee

p the sample in a stable position.
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<1 Cold lead

I<7 Splice

- Heating cable

IEC

Figure 1 — Typical arrangement for splice testing-the splice

- Heating cable

Connection point for steel wire

End seal

Supporting steel wire

~——Weight

IEC
Figure 2(—\Typical arrangement for-testing-the end seal testing

8.2.7 Deformation test for installation classification

8.2.7. General remark

Heating<cables shall be capable of withstanding the mechanical forces to which they will
normaUy.h&suMadaLdumg.mﬁJbﬂw@MMLsguumlh&heaﬂﬂw ing i i ile | i j refore

grouped into two classes: mechanical class M1 with mechanical compression requirements as
defined in 8.2.7.2, and mechanical class M2 as defined in 8.2.7.3.

The test also applies to integral components such as connection splice, end seal and cold lead
which are factory mounted or intended to be field assembled and with the accessories specified
by the manufacturer.

8.2.7.2 Class M1: Heating cables intended for installation with low risk of mechanical
damage

Three samples of minimum (200 + 20) mm in length of the completed heating cable shall be

placed individually;—ata-temperature—of 20°C+ 5°C, on top of, and at right angles to, a

cylindrical steel rod 6 mm in diameter resting upon a flat steel support.
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A force of 600 N with a tolerance of £5 % shall be applied without shock and maintained at any
point of intersection of the test piece and the steel rod by means of a rigid plate 100 mm by
100 mm. After the force has been applied for 30 s, the test piece still under load shall be capable
of withstanding, without breakdown, an alternating current voltage of (1 500 £ 5) V for 30 s. The
voltage shall be applied between the conductor(s) and the metallic or other equivalent material,
screen, braid or sheath. For heating cables without screen, the voltage shall be applied between
the conductor(s) and the steel rod. If the heating cable has more than one conductor, the voltage
test shall also be applied between the-phase conductors.

There shall be no cracks in the outer layer visible by visual inspection.

None fﬂmmwmmmmmumng
out the sheath and insulation.

If one|of the samples fails to meet the requirement, two new complete sets of samples (3 + 3)
shall !Ie tested. If both sets pass the test requirement, the heating cable shallvbe deemed to
meet the test.

8.2.7.3 Class M2: Heating cables intended for installation with-higher risk of
mechanical damage

:1
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meatallice or other eauivalant matarial csereen hraid or sheath Eor eahlas without seradn  th
mReaHic- o omer—~egthvarehit-ateHa—SCreeR, oG oF—Sheath-—— o CabeSWHnRouUt-SsScreghs—th
voltaak shall he annlied hetweaen the con@iictor(s) and the steel rod f the eable has mork tha
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As for|8.2.7.2, but With a force of 1 500 N with a tolerance of +5 %.

8.2.8 Cold'impact test

This téstis-to be carried out at (-5 £ 2) °C, or the lowest installation temperature speciilied by
the manufacturer, whichever is lower

The test shall be carried out on three samples, of a minimum length of 0,5 m, using the impact
test apparatus described inH4EC-60814-1-4 |IEC 60811-506.

A heating cable having a non-circular cross-section shall be so positioned that the impact is
applied along the minor axis.

Heating cables and heating cable sets according to class M1 shall be subjected to this test with
an impact energy of 2 J.

NOTE 1 This-may can be achieved e.g. by a falling mass of 500 g from a height of 400 mm.

Heating cables and heating cable sets according to class M2 shall be subjected to this test with
an impact energy of 4 J.
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NOTE 2 This-may can be achieved e.g. by a falling mass of 1 000 g from a height of 400 mm.

This test also applies to connection splice, end-termination and cold lead which are factory
mounted or intended to be field assembled and accessories specified by the manufacturer.

After the impact test, the test piece shall be capable of withstanding, without breakdown, an AC
voltage of 1 500 V with a tolerance of £5 % for 30 s and according to the procedure in 8.2.2.2.

For heating cables with metallic or other equivalent material, screen, armour or sheath the
voltage shall be applied between the conductor(s) and the screen, armour or sheath and the

apparatus.

In the [case of unscreened heating cables, the test pieces shall be submerged in water€fanq 5 min
beforg the test voltage is applied, with the test piece still in water and with earth connedgted to
the w3ter.

There|shall be no cracks in the outer layer visible by visual inspection.

All samples shall pass the test requirements.

If onejer—more of the samples fails to meet the requirement, two’new complete sets of sgmples
(3 + 3] shall be tested. If both sets pass the test requirement, the‘heating cable shall be d¢gemed
to meet the test.

8.2.9 Cold bend test

The apparatus used for the cold bend test is shownrin Figure 3, with the radius of the mpandrel
as shqwn, or with the radius equal to the manufaecturer's stated minimum bend radius. A sample
of hegting cable shall be fixed-in to the apparatus as shown. The apparatus and samp% shall
be plpced in a refrigerated compartment and maintained at (=10 + 2)°C, or at the

manuflacturer’'s minimum recommended installation temperature, whichever is lower for a

not leg
the m

s than 4 h. At the end of this period, the sample shall be bent through 90° around
hndrels, then bent through 180° in the opposite direction over the second mandr

then straightened to its original position. All the bending operations shall be carried out
plane. This cycle of opgration shall be performed three times and the rate of bend shall

same
not be

faster than 5 s per cycle.

This test only appliestoe.-the heating cable and the cold lead, if any.

Confo
submg
submg

'mity is verified by testing the electrical insulation in accordance with 8.2.2.2 W
rsion in ywater for screened heating cables and with unscreened heating
rsed.in-water for 5 min before the test voltage is applied, with the test piece still in

period
pne of
el and
in the

ithout
cables
water.

The-in

stallation instructions nrovided hy the manufactiirer shall state the minimum installation

7

t‘e‘m‘pepa'tu'Fe_an‘d_th‘e_W‘H'm_ben‘dW i i i O

There

shall be no cracks in the outer layer visible by visual inspection.
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Figure 3 — Cold bend test

8.2.10| Ageing test for insufation

The insulation shall be aged‘in a heating cabinet in accordance with-8-4-3-4of lIEC 608111~
2:498% |IEC 60811-401~Unaged and aged samples shall be tested for tensile strength and
elongation at break in accordance with-tEC-60814-1-14 [EC 60811-501.

The ageing shallcbe performed for 14 days at (135 + 2) °C.

There shall be no variation greater than +25 % from the eriginalfunaged value for the tensile
strength and no variation greater than +25 % from the erigiralfunaged value for the elongation
at break.

The minimum elongation at break requirement is 150 %, before and after ageing.

8.2.11 Ageing test for non-metallic sheath

If provided, the sheath shall be aged in a heating cabinet in accordance with-8-4-3-4of
IEC 60814-1-2:1985 |[EC 60811-401. Unaged and aged samples shall be tested for tensile
strength and elongation at break in accordance with-t=EC-60841-1-4 IEC 60811-501. The
material shall pass one of the following tests described in method A or method B.
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If the test specimen melts during test method A, then use method B.

Method A:

14 days at (135 £ 2) °C. The unaged value for
the tensile strength shall be minimum 10 MPa. The unaged minimum value for the elongation
at break shall be minimum 100 %. There shall be no variation-bigger greater than £25 % from
the original, unaged value for the tensile strength and no variation bigger than £25 % from the
original, unaged value for the elongation at break.

The ageing shall be performed for

Method B:

The ageing shall be performed for44-days-at35-K-above the-manufacturer’ ssdefined-majkimum
cable-purface-temperature; butatleastat1356°C 80 days at (110 + 2) °C. The unaged value for

the tepsile strength shall be minimum 10 MPa. The unaged minimum yalue for the elongation
at bregk shall be minimum 100 %. There shall be no variation-biggef greater than £25 % from
the orjginal, unaged value for the tensile strength and no variation bigger than £25 % frgm the
original, unaged value for the elongation at break.

8.2.12 Compatibility test

A complete heating cable sample shall be aged for 14days at (110 + 2) °C in a heating cabinet
in accprdance with IEC 60811-401.

Three|samples shall be tested from the insulation and sheath.

There|shall be no variation greater than @25 % from the original, unaged value for the {ensile
strength and no variation greater than £25 % from the original, unaged value for the elongation
at brepk both for the insulation and(the sheath measured in accordance with-tEC-608{4-1-14
IEC 60811-501.

8.21 Weathering and UV resistance test

This test is to determinghe UV stability of the outer non-metallic sheathing material |of the
heating cable in the (condition as manufactured. This is done by means of measuring {ensile
strength and elopgation at break in the condition as manufactured and after expospre to
ultraviplet light aad* water.

The tgst ig limited to applications where heating cables are exposed to sunlight or tg other
sourcgs‘ef,UV-radiation.

Two test methods are described, one based on ISO 4892-3, given in 8.2.13 and a test method
given in Annex A.

NOTE 1 The test methods described are considered to give comparable results.

NOTE 2 Additional information on weathering and UV resistance testing can be found in 1SO 4892-1 [6] and
ISO 4892-2 [7].

The test used shall be agreed between the manufacturer and the customer and certifying
agency as applicable.

A sample of the finished heating cable shall be selected to prepare 10 test pieces in accordance
with IEC 60811-501.
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Three-samples-of-the-outermostcomponents Five dumb-bell samples of the outer non-metallic

sheath of the heating cable or heating cable set shall be tested with the apparatus described in
ISO 4892-3, using type 1A (UVA-340) fluorescent UV lamp.

The samples shall be exposed to UV light for 8 h at (60 + 2) °C followed by 4 h of condensation
at (50 = 2) °C. This cycle shall be repeated continuously for a total of 2000 h.

ambedded-in mortar or ineidé g5 floor or teiling
emoecceciMmorarorihSiGe a oo ofr¢ehihg

After the exposure, the test specimens shall be re

moved from the equipment and conditioned at ambjent temperature for at least 16 h.

The fiye exposed test pieces and the five not_éxposed test pieces shall be tested separately
and in close succession for tensile strengthxand elongation at break. The respective median
valueq shall be calculated from the five tensife-strength and elongation at break values obfained
for thg conditioned test pieces and shalléhe divided by the median values of the five tg¢nsile-
strength and elongation at break valyes obtained for the unconditioned test pieces.

It is required that the tensile strefgth and elongation at break after treatment of exposur¢ have
a varigtion of maximum =30 % of the values measured on not exposed test pieces.

A coldur fading may appear after the test.

Heatirlg cables having a continuous metal sheath with no outer non-metallic sheath shall be
exempted from.this test.

8.2.14 Tensile test

£ lodiadl ORI Ll oo o L (font o [
Samp eS—of compieiea ||ca|.|||y uaanu, HSTICIRG=COICS At ant=SPrReeracofy—mace arfield

4 ‘ shall be tested
on a ten5|le machme equped W|th jaws of a similar de5|gn to that shown in Figure 4. The
sample shall be arranged in the jaws as shown in Figure 4. The initial separation of the jaws
shall be 150 mm. The jaw separation rate shall be 50 mm/min. The conductors shall be
monitored for continuity and the samples shall be continuously examined for evidence of failure
of any constituent part of the heating cable. The load at which such evidence is first detected
shall be deemed to be the failure load.

Three samples shall be tested, and the minimum measured failure load quoted as the test result.

All completed heating cables shall be subjected to a tensile test and shall withstand a minimum
force of 120 N.
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Furthermore, heating cables designated mechanical class M2 shall withstand a minimum tensile
force of 300 N.

If one of the samples fails to meet the requirement, two new complete sets of samples (3 + 3)
shall be tested. If both sets pass the test requirement, the heating cable shall be deemed to
meet the test.

Dimensions in millimetres

ik

) f:l

; :

Figure 4 — Jaws for tensile machine

8.2.19 Reverse winding test

A pieck of the campleted heating cable shall be wound onto a mandrel, under a sufficient {ensile
load tp form a close helix of at least three turns. The mandrel diameter shall be six times the
overal| diapieter for unscreened and screened heating cables, and 15 times the overall digmeter
for armoured heating cables, or the minimum bending diameter specified by the manufagturer.
For flat\b€ating cables, the minor dimension of the heating cable shall be used in place of
diameter.

The complete test shall comprise six test cycles, each cycle consisting of the winding of the
heating cable onto the mandrel, unwinding and re-winding in the reverse direction so that the
surface of the heating cable inside the helix during the first winding shall be on the outside
surface of the helix upon re-winding.-After By visual inspection, there shall be no signs of
damage on any part of-the-cable-after-this-test the heating cable, such as cracks in the outer
sheath, broken screen wires or conductors. Slight puckering of the sheath shall not be
considered as a failure.

On completion of the reverse winding, the test piece shall be subjected to the dielectric test in
8.2.2.2, but with a water immersion period of 1 h prior to the voltage test.
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The dielectric test shall be performed between conductors and between conductors and screen,
or water, as applicable.

8.2.16 Heat shock test

IEC 60811-509 shall be used, with the following modifications.

The heating part of a circular heating cable shall be wound onto a mandrel with six close turns,
six times the sample outer diameter and placed in a heating cabinet at (150 + 2) °C for 1 h. If
the individual turns of the sample melt or stick together, the test shall be performed at-425
(110 £ 2) °C for 8 h.

The he¢ating part of a non-circular heating cable shall be so positioned that the widest-sprface
is toughing the mandrel. The mandrel shall have a diameter of 6 times the minor akis>

Fhreelsamples One sample shall be tested.

There|shall be no cracks in the outer layer visible by visual inspection\both from the dqutside
and from the inside after removing the sheath. If the sample fails @ring the test, twp new
samples shall be tested and if both samples pass the test, the product shall be deemed tp pass
the test.

8.2.17] Shrinkage test for insulation and sheath
a) Ingulation

Two samples, each-200 300 mm in length shall.be‘tested in accordance with-tEC-60844-1-
3 IEC 60811-502.

Thie test shall be carried out at a temperaturé of (130 + 2) °C for 1 h.

The average shrinkage of the two samples shall be less than 4 %.

If pne of the samples fails to meethe requirement, two new complete sets of sgmples
(2 2) shall be tested. If both sets pass the test requirement, the heating cable shall be
depmed to meet the test.

b) Sheath

Two samples, each 300- mm in length, shall be tested in accordance with-tEC-608{1-1-3
[EL 60811-503."Fhelongthofthecompleschellbolnaccordaneowith- 1EC 808411 £ The
tegt is carried out at a temperature of-430 (110 + 2) °C for 1 h.

The average shrinkage of the two samples shall be less than 4 %.

If pne of thé/samples fails to meet the requirement, two new complete sets of sgmples
(2 + 2) shallVbe tested. If both sets pass the test requirement, the heating cable shall be
depmed to meet the test.

8.2.18 “Hot set test

Cross-linked insulation and sheathing materials shall be checked for cross-linking degree by
the hot set test method described in—1EC60841-2-1 IEC 60811-507 at a temperature of
(200 £ 3) °C.

The maximum allowable elongation under load shall be 175 % and maximum permanent
elongation after cooling shall be 15 %.

8.2.19 Cyclic ageing test for the heating cable

For heating cables intended to be installed in screed or concrete, five samples of the non-
metallic outer layer of the heating cable, prepared in accordance with—tEC-608114-1-1
IEC 60811-202, shall be subjected to a cyclic ageing test for six weeks at the following test
conditions:
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e cycle = one week;

— dry ageing: 120 h at-4206 (110 £ 2) °C in air;
— wet ageing in an alkaline water solution at (50 + 2) °C for 48 h.

The water solution shall have a pH > 12, measured at room temperature, and be made of
potable tap water, CaCO5; and Ca(OH),, adjusting the pH with the Ca(OH),. The samples shall

be placed in a jar, filled with the water solution, in a heating cabinet in accordance with
1EC-608114-1-2 IEC 60811-401.

NOTE 1 Itisrecommended-that The jar shall be covered with an aluminium foil or a lid during the

ageing period for reasons of evapaoration of the fluid

NOTE-4 50 g of CaCO, per litre and 2 g to 3 g of Ca(OH), per litre of water has been found as approximate g
to achigve a saturated solution of CaCO, and the necessary pH of the water solution, but adjustments-may,

necess
with go

After gix cycles the tensile strength and elongation at break shall be measured in accon
with-1#C-60844-1-1 IEC 60811-501.

The variation from unaged samples shall be less than £25 % for.the tensile strength and
for thg elongation at break.

8.2.20| Cyclic ageing test for splices and end seals

Five d
install
a cycl

- on

— dry ageing: 120 h at (110 £ 2) °C in air;
— wgt ageing in an alkaline water sélution at (50 + 2) °C for 48 h.

The W

NOTE {1 ttisrecommended-that The jar shall be covered with an aluminium foil or a lid duri
ageing period for reasons of evaporation of the fluid.

NOTE-4 50 g of 6aCO, per litre and 2 g to 3 g of Ca(OH), per litre of water has been found as approximate g
to achi¢ve a satdrated solution of CaCO, and the necessary pH of the water solution, but adjustments n

necess
with go

ary after each cycle due to evaporation of water. The pH is tested by using commercially available p
bd sensitivity in the alkaline part of the pH-scale.

lummy samples between 0,25 m and 0,5 m indength of heating cable sets intendeg
ed in screed or concrete, with incorporated €nd seals and/or splices shall be subjed
c ageing test for six weeks at the following, test conditions:

B cycle = one week-in-atkaline-watersetution;

hry aftereach cycle due to evaporation of water. The pH is tested by using commercially available p
pd<sénsitivity in the alkaline part of the pH-scale.

mounts
can be
H-paper

dance

25 %

to be
ted to

ater solution shall havela-pH > 12, measured at room temperature, and be made of
petable tap water, CaCO3 and_Ca(OH),, adjusting the pH with the Ca(OH),.

hg the

mounts
ight be
H-paper

For wet ageing, the samples shall be placed in a jar at (50 + 2) °Cfer-one-week in a heating
cabinet in accordance with-tEC608144-1-2 |[EC 60811-401. Cover the jar with aluminium foil
during the ageing period. After this time, the jar with the samples shall be naturally cooled to
room temperature. The insulation resistance shall be measured between the conductor(s) and

the sc

The in

reen, and between the conductor(s) and the water solutionfearth.

sulation resistance shall be measured in accordance with 8.2.2.3.

The measured value shall-rever not be less than 50 MQ.

8.2.21

Checking of the durability of markings

Compliance shall be checked by trying to remove the marking by rubbing lightly ten times with

a piec

e of cotton wool or cloth soaked in water.
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The marking shall be legible with normal or corrected vision after the test has been performed.
8.2.22 Pressure test at high temperature for insulation and sheath

The tests shall be made in accordance with IEC 60811-508 and at a temperature of (90 + 2) °C
both for the insulation and sheath.

c P L 1 — P a0 P PR PR SE R P L
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8.3 |Routine and sample tests

8.3.1 General remarks

The hjgh voltage test and resistance test are routinedeésts while the other tests are sfample
tests.

During the insulation and sheathing processes a,spark test in accordance with IEC 62230 shall
be pefformed according to the following voltage Tevels:

Insulafion: minimum 6 000 V.
Sheath: minimum 3 000 V.
Every|heating cable set shall be tested for high voltage and unit resistance as routine tegts.

8.3.2 Voltage test

Each supplied length-or item, whether in bulk or individually produced heating cable sef, shall
be subjected toadielectric test.

The voltage test shall be performed between conductors and between conductors and sgreen,
as applicable.

For heating cable sets < 300 m in length, the test shall be carried out at an AC voltage of 2,5 kV
with a tolerance of +3 % for at least 5 s.

For long bulk heating cables, the test shall be carried out at an AC voltage of 2,5 kV with a
tolerance of £3 % for 1 min or at a DC voltage of 3,5 kV with a tolerance of +3 % for 1 min.

No breakdown shall occur.

8.3.3 Heating cable resistance and output verification

The output rating for each shipped length of-electric heating cable shall be verified by
measurement of the DC resistance or current at a given voltage and temperature.
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For DC resistance and conductance, the resistance of the heating element per metre of

conductor length at 20 °C—<+4-°C shall be in accordance with the values given by the manu-

facturer with a maximum tolerance of J_’},O %, unless otherwise specified.

For parallel resistive heating cables, the value of current at a given voltage and temperature
shall be within the manufacturer’s tolerance.

8.3.4 Insulation thickness

The—minimum—average mean value of the insulation thickness shall be stated by the
manufacturer.

The mleasurement of mean and minimum insulation thickness shall be measured ac¢cerding to
the me¢thod described in1EC-60844-14-4 IEC 60811-201.

The thlickness at any place shall not be less than the-minimum-average mear value minus|15 %.

8.3.5 Sheath thickness

The-mfinimum-average mean value of the sheath thickness shall be stated by the manufagturer.

The sheath thickness shall be measured accerding to the method descriped in
IEC 60811-202.

The thlickness at any place shall not be less than thesminimum-average mean value minus|20 %.

8.3.6 Hot set test

Crosstlinked insulation and sheathing materials shall be checked for cross-linking degfee by
the h¢t set test method described in~<¥£C-60841-2-1 IEC 60811-507 at a temperature of
(200 {4 3) °C.

The maximum allowable elongation under load is 175 % and maximum permanent elongation
after dooling is 15 %.
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Annex A
(normative)

Weathering and UV resistance test

This test is to determine the UV stability of the sheathing material of the heating cable in the
condition as manufactured. This is done by means of measuring tensile strength and elongation
at break in the condition as manufactured and after exposure to ultraviolet light and water.

The test is limited to applications where heating cables are exposed to sunlight or to other

sourcgs—ef—radiatien-

3

The tgsting apparatus is equipped with the following: Q}’
N
— a fay source consisting of a xenon arc lamp with borosilicate filters at the
irrgdiance should be 60 W/m2 with a tolerance of +15 % with a spectruﬂ%
anf 400 nm; Q-

— af

sh

— af

A sam
with IH

heans to provide automatic control of temperature, humidity an@/cles;

enerator of deionized water with a conductivity not greater g@ 5 uS/cm; the rate
buld be sufficient to guarantee that all the test specimen be washed;
neans to control the irradiance. X

O

C 60811-501.
A\

Five tgst pieces shall be exposed to the treatn&sﬁt\}or 720 h in 360 cycles of 120 min d

as foll

- 10
(5
- 18
the

NOTE
ISO 48

After
at am

The fi
and in
valueq

DWS: ,\\Q

P min of dry radiation exposure at mperature of (60 £ 3) °C and relative humi
+ 10) %, followed by K\
relative humidity. ) C\}‘

N
Additional information on Ce’dthering and UV resistance testing can be found in I1SO 4892-1
2-2[7]. T

he exposure, tﬁs{ﬁst specimens shall be removed from the equipment and condi
ient tempe@Q for at least 16 h.

e expo test pieces and the five not exposed test pieces shall be tested sep

for thq

ypical

etween 300 nm

pf flow

ple of the finished heating cable shall be selectedé@repare 10 test pieces in accorndance

efined

dity of

min of rain exposure, without’&iiation, at a temperature of (50 + 3) °C without control of

6] and

tioned

rately

clo Quccession for tensile strength and elongation at break. The respective npedian
S :ﬁi}oe calculated from the five tensile-strength and elongation at break values objtained
‘edrditioned test pieces and shall be divided by the median values of the five t¢nsile-

streng

th and elongation at break values obtained for the unconditioned test pieces.

It is required that the tensile strength and elongation at break after treatment of exposure have
a variation of maximum x30 % of the values measured on not exposed test pieces.

A colour fading may appear after the test.

Heating cables having a continuous metal sheath with no outer non-metallic sheath shall be
exempted from this test.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

HEATING CABLES WITH A RATED VOLTAGE UP TO
AND INCLUDING 300/500 V FOR COMFORT HEATING AND
PREVENTION OF ICE FORMATION
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International Electrotechnical Commission (IEC) is a worldwide organization for standardization con
ational electrotechnical committees (IEC National Committees). The object of IEC is to promote_inter|
peration on all questions concerning standardization in the electrical and electronic fields. T0) this ¢
idition to other activities, IEC publishes International Standards, Technical Specifications, Technical H

aration is entrusted to technical committees; any IEC National Committee interested in(the/Subject dg

the IEC also participate in this preparation. IEC collaborates closely with the Interhational Organiz
dardization (ISO) in accordance with conditions determined by agreement between the two organiz

formal decisions or agreements of IEC on technical matters express, as neafrly)as possible, an inter
sensus of opinion on the relevant subjects since each technical committee has representation
ested IEC National Committees.

mittees in that sense. While all reasonable efforts are made to-ensure that the technical content
ications is accurate, IEC cannot be held responsible for the ‘way in which they are used or
nterpretation by any end user.

rder to promote international uniformity, IEC National €ommittees undertake to apply IEC Publ
sparently to the maximum extent possible in their nationahand regional publications. Any divergence H
IEC Publication and the corresponding national or regional publication shall be clearly indicated in th

itself does not provide any attestation of conforfdity. Independent certification bodies provide co
bssment services and, in some areas, access*0. IEC marks of conformity. IEC is not responsible
ices carried out by independent certification bodies.

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

iability shall attach to IEC or its directors, employees, servants or agents including individual expe
hbers of its technical committees andJ/[EC National Committees for any personal injury, property darf
r damage of any nature whatseever, whether direct or indirect, or for costs (including legal fe
bnses arising out of the publication, use of, or reliance upon, this IEC Publication or any ot}
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ntion is drawn to the Narmative references cited in this publication. Use of the referenced publicd
Epensable for the correct application of this publication.

ntion is drawn to the possibility that some of the elements of this IEC Publication may be the subject o
s. IEC shall notthe held responsible for identifying any or all such patent rights.
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urth edition cancels and replaces the third edition published in 2009. This ¢dition

constitutes a technical revision.

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

a) modification of the title: "up to and including", has been introduced;

b)

c)

d)

update of IEC 60811 references;

introduction of a test for mechanical properties of sheaths after the water immersion and
temperature cycling test;

introduction of a weathering and UV resistance test according to ISO 4892-2:2013, Annex A.
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The text of this International Standard is based on the following documents:

Draft Report on voting

20/1972/FDIS 20/1991/RVD

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

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

descried in greater detail at www.iec.ch/standardsdev/publications.

The committee has decided that the contents of this document will remain_unchanged until the
stabilify date indicated on the IEC website under webstore.iec.ch in the-data related [to the
speciflc document. At this date, the document will be
e reg¢onfirmed,

. wilhdrawn,

o replaced by a revised edition, or

e amended.
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INTRODUCTION

This document is intended to provide a comprehensive overview of the essential requirements
and testing appropriate to electrical resistance heating cables used for comfort heating and
prevention of ice formation. While some of this work already exists in national standards or
international standards, this document has collated much of this existing work.

This document provides a means to verify the electrical, thermal and mechanical durability of
resistive heating cables, so that in normal use their performance is without danger to the user
or surroundings. Compliance is checked by carrying out all the tests specified in this document.
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HEATING CABLES WITH A RATED VOLTAGE UP TO
AND INCLUDING 300/500 V FOR COMFORT HEATING AND
PREVENTION OF ICE FORMATION

1 Scope

This document is applicable to, and specifies requirements for resistive heating cables for low

temp
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g cables and heating cable sets can comprise either factory assembled or field
ssembled units, and are heating cables assembled in accordance with manufac
tions.

onductors and protected conductors to be supplied at voltages equal.to, or less
re excluded from the scope of this document.

| applications include, but are not limited to:

[face heating installed in or under surfaces;
ect and storage heating;

bw melting and frost protection of roofs, gutters, pipes, etc.

ed in the IEC 62395 series [1]' and for‘explosive atmospheres applications
EE 60079-30 series [2], as are mineral insulated heating cables.

ations in which the sheath temperature exceeds 100 °C are outside the scope
ent.

The object of this document is to @nsure that electrical resistance heating cables operate

under
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their normal defined conditions of use. This is achieved by:

his document;

luding, for heating cables with an electrical protective component, a metallic
hcentric wires' or sheath, or other suitable electrically conductive material for prof
rposes in~case of fault;

These
work-
urer’s

than,

cal resistance trace heating systems for industrial and commercial applications are

in the

pf this

safely

ploying heating cables of the appropriate construction that meet the test criteria d¢tailed

braid,
ective

edin” the construction of the cables and their installations according to n

ulations

suring that the heating cables operate at safe temperatures with respect to the ma¥eria|s

tional

reg

2 Normative references

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

IEC 60050-461, International Electrotechnical Vocabulary (IEV) — Part 461: Electric cables
(available at http://www.electropedia.org)

1

Numbers in square brackets refer to the bibliography.
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IEC 60228, Conductors of insulated cables

IEC 60332-1-1, Tests on electric and optical fibre cables under fire conditions — Part 1-1: Test
for vertical flame propagation for a single insulated wire or cable — Apparatus

IEC 60332-1-2, Tests on electric and optical fibre cables under fire conditions — Part 1-2: Test
for vertical flame propagation for a single insulated wire or cable — Procedure for 1 kW pre-
mixed flame

IEC 60364-7-701, Low-voltage electrical installations — Part 7-701: Requirements for special
installations or locations — Locations containing a bath or shower

IEC 6(11364-7-753, Low-voltage electrical installations — Part 7-753: Requirements.for qpecial
installations or locations — Heating cables and embedded heating systems

IEC 62230, Electric cables — Spark test method

IEC 60811-201, Electric and optical fibre cables — Test methods for fign-metallic matefials —
Part 201: General tests — Measurement of insulation thickness

IEC 60811-202, Electric and optical fibre cables — Test methdds for non-metallic matefials —
Part 2PD2: General tests — Measurement of thickness of non-metallic sheath

IEC 60811-401, Electric and optical fibre cables — TeSt methods for non-metallic matelials —
Part 401: Miscellaneous tests — Thermal ageing methéds — Ageing in air oven

IEC 60811-501, Electric and optical fibre cables, — Test methods for non-metallic matefials —
Part 501: Mechanical tests — Tests for determining the mechanical properties of insulating and
sheathing compounds

IEC 60811-502, Electric and opticalcfibre cables — Test methods for non-metallic materials-
Part 502: Mechanical tests — Shrinkage test for insulations

IEC 60811-503, Electric and ‘eptical fibre cables — Test methods for non-metallic matelials
Part 503: Mechanical tests.—*Shrinkage test for sheaths

IEC 60811-506, Electric and optical fibre cables — Test methods for non-metallic matefials
Part 506: Mechanical tests — Impact test at low temperature for insulations and sheaths

Part 507: Mechanical tests — Hot set test for cross-linked materials

IEC 6%81 1-507+ Electric and optical fibre cables — Test methods for non-metallic matelials

IEC 60811-508, Electric and optical fibre cables — Test methods for non-metallic materials
Part 508: Mechanical tests — Pressure test at high temperature for insulation and sheaths

IEC 60811-509, Electric and optical fibre cables — Test methods for non-metallic materials —
Part 509: Mechanical tests — Test for resistance of insulations and sheaths to cracking (heat
shock test)

IEC 62395-1:2013, Electrical resistance trace heating systems for industrial and commercial
applications — Part 1: General and testing requirements

ISO 4892-3:2016, Plastics — Methods of exposure to laboratory light sources — Part 3:
Fluorescent UV lamps


https://iecnorm.com/api/?name=2f364403c7fce9c4ff4bf6870c881222

IEC 60800:2021 © IEC 2021 -9-

3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 60050-461 and the
following apply.

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

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

3.1 ll
armoyring
mechanical reinforcement of the heating cable

Note 1 {o entry: The reinforcement can be made of one or more layers of steel wires or braid,.ar'of a metalliq sheath
or othel suitable material.

3.2
cold lpad
electrically insulated conductor or conductors used to connect a~heating cable to the Bhranch
circuitland designed so that it does not produce significant heat

3.3
conngction splice
sealed splice, connecting the heating cable to the cold’|€ad, or an identical heating cabl

A1

3.4
earthing conductor
uninsylated conductor (drain wire) which is\in" good electric contact with the electrical gcreen
along the length

3.5
electrjcally conductive screen
metalljc braid, concentric wires, metallic sheath, or alternative covering with sufficient
condugtivity so that, when bonded to ground, will cause a residual current device (RED) to
operafe under fault conditions

3.6
end tegrmination
sealed termination, which may be heat producing, connected to the heating cable at tHe end
opposjte to that'where the power is supplied

3.7
factory assembled heating cable set
heating cable set (unit) supplied with components, which are assembled by the manufacturer

3.8
field assembled heating cable
heating cable supplied in bulk with components to be assembled during installation

3.9

heating cable

cable, with or without an electrically conductive screen, metallic or equivalent, sheath or armour
intended for emitting heat for heating purposes


http://www.iso.org/obp
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heating cable set
heating cable with suitable power connection and end termination included

3.1

heating conductor

part

3.12

of a serial heating cable in which the electrical energy is transformed into heat

insulation
material which insulates each conductor from other conductors or from conducting parts at earth

pote

3.13

integnal components

nirat

factory-assembled or field-assembled electrical terminations and connections;”such ag heat
shrink|terminations, moulded end seals or splices, which conform to the general shape|of the

heat

3.14
max

maximum temperature of the outermost covering of a heating eable

3.15

nominal voltage
actuallvoltage applied to the heating cable when in.service

3.16

parallpl heating cable

heat

ing cable and are exposed to the same environments as the heating-cable

imum sheath temperature

ing elements electrically connected in-parallel, with the heating element either continuous

or in fiscrete units or zones, such that‘the watt density per unit length is not signifjcantly

changged with any change in circuit length

3.17

rated resistance
resistance at 20 °C of 1 myof-conductor

Note

conducfors.

3.18

rated voltage
referepce voltage for which the heating cable is designed

Note

Yo

U

Note

3.19
rout
test

1 to entry: Most héaling cables contain more than one conductor and the resistance is measured for all

1 to eniry: The rated voliage is expressed by the combination of two values U,/U, expressed in volis:

being the RMS value between any insulated conductor and "earth" (metal covering of the cable or the
surrounding medium);

being the RMS value between any two-phase conductors of a multicore cable or of a system of single-core
cables.

2 to entry: See IEC 62440:2008, 5.2 [3].

ine test
made by the manufacturer on each manufactured length of cable to check that each length

meets the specified requirements
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3.20

sample test

test made by the manufacturer on samples of completed cable or components taken from a
complete cable, at specified frequency, so as to verify that the finished product meets the
specified requirements

3.21

sheath

uniform and continuous covering, metallic or non-metallic, enclosing the insulated conductor(s),
used for mechanical protection and to protect the cable against influences from the
surroundings

3.22
type test
test nlade before supplying, on a general commercial basis, a type of cable covered by this
docunent, in order to demonstrate satisfactory performance characteristics, to megt the
intended application

Note 1 {o entry: Type tests are of such a nature that, after they have been made, they(heed not be repeated| unless
changep are made in the cable materials or design or manufacturing process which\might change the perfgrmance
charactgristics.

4 Mechanical classification

The hgating cables in this document have been dividedyinto two classes which indicatg their
ability[to withstand mechanical forces during and afterdinstallation. These classes are as fgllows:

— mgchanical class M1: for heating cables intended for installation with low risk of mechanical
damage;

— mgchanical class M2: for heating cables intended for installation with higher fisk of
mgchanical damage.

The class of any heating cable is.déetermined by its performance as measured against the
requirements in 8.2.7 and 8.2.14

NOTE Mechanical class M1: for-heating cables intended for use in applications with low risk of meghanical
damagg, for example the installation on even surfaces like flat, smooth sub-floors of concrete or wooden materials
or thermal insulations, embedded in screeds with no sharp objects.

NOTE 2 Mechanical class JM2: for heating cables intended for use in applications with higher risk of meghanical

damagg, such as the installation on steel reinforcing grids, direct embedding in soil, in concrete with sharp pbjects,
on roof$ and gutters”

5 Requirements for marking

Th Pu | s I ol +=l P ol o H la + HIV | i 4l 1o 4l I b I
e p UUuULl oSTidlil VT TUTITTUNTU Uy PIITIUTTY, TITTUUS STITy UT TTTUTITTILUTNTY UTTH UTT STicatlll UT UTI abe

attached to the product or on a component inside the heating cable.
Embossing shall not be used on the insulation.

A label shall be attached to the product in a permanent way and be clearly detectable to the
electrical installer.

The label shall be attached to the part of the product which is clearly visible when unpacking
the product ready for installation.
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The marking shall at least contain:

o the identification of the manufacturer by name and/or a symbol,;
e the type reference;

o the resistance per metre of heating cable at 20°C in ohms per metre for single or twin
conductor series resistive heating cables and for a parallel heating cable, the power output
in watts per metre at a reference temperature. This is not required for heating cable sets;

e the mechanical classification;

o the rated voltage for parallel heating cables or maximum nominal voltage for series heating
cables;

e if gpplicable, the indication "not flame-retardant”.

The distance between the end of one complete set of marks and the beginning of the next shall
not exceed:

— 55D mm, if the marking is on the sheath;
— 27p mm, if the marking is on a component inside the heating cable

If the units are factory assembled, the following additional information shall be provided:

For sdries resistive sets:

— nopminal voltage;
— totpl wattage and wattage per metre;
— totpl resistance.

For pgrallel resistive sets:

— nofminal voltage;
— popwer output in watts per metre at a‘reference temperature or total wattage.

Printe marking shall be durable:*Compliance with this requirement shall be checked py the
test given in 8.2.21.

The gbove are the minimum requirements and suppliers are free to add any addjtional
information which may'be useful, such as the following:

Traceability ideptification shall be added such as week and year of manufacture, or|batch
number.

NOTE [National or regional regulations can give other requirements.

6 Requirements for installation instructions

The manufacturer shall provide product-specific installation instructions for heating cables,
heating cable sets and components. The instructions shall be clearly identified as to the
products and locations that apply, and shall include the following information:

a) the intended use(s), either by general application type or by specific listed application;

b) a means of isolating all line conductors from the supply;

c) the indication that over-current protection is provided;

d) the statement "Residual current device (RCD) having a residual current not exceeding
30 mA is required";
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e) for mechanical classification M1 heating cables, intended for reduced levels of mechanical
forces, the statement "Caution: Do not use in areas subject to high mechanical loads or
impact";

f) an applicable statement to indicate that any metal sheath, braid, screen or equivalent
electrically conductive covering of the heating cable shall be connected to an earth terminal;

g) if unscreened heating cables are installed, the indication that they shall be covered by an
electrically earthed mesh or equivalent and protected by a 30 mA RCD according to the
installation standard. See also IEC 60364-7-701 and IEC 60364-7-753;

h) minimum installation temperature;

i) minimum bending radius;

j) ma

k) a
po
co
do

[) if applicable, the statement "The heating cable shall only be installed~in concrete of

no

m) for
res

ximum sheath temperature, if applicable;

statement such as: "The presence of the heating cable shall be made evident
5ting of caution signs or markings, at appropriate locations, such asjpat*the
hnection fittings and/or at frequent intervals along the circuit and be part'of any ele
cumentation following the installation”;

h-combustible materials”;

series resistive heating cables with more than two conductors, the indication th
istance of each conductor shall be given.

Dy the
power
ctrical

other

at the

The gbove are the minimum requirements and suppliersyare free to add any additional

inform

NOTE
7 G

7.1

The h
mech4
user o

Tapes|

All intggral components shall comply with this document.

Comp

Itis p

ation which may be useful.
National regulations, or in their absence, the IEC 60364, series [4], can give additional requirements
pneral requirements for construction of heating cables

General

cating cables shall be designed and constructed so as to give electrical, therm
nical durability, and so that,_in normal use, their performance is without danger
r surroundings.

, fillers, filler stringsj\etc. may be used in the heating cable.

iance isrchecked by all the requirements and tests specified in this document.

esupposed that all exposed parts of a heating cable and heating cable set intend

hl and
to the

ed for

use in

contact with tap water are constructed of materials that meet relevant national o

I local

requirements.

7.2

Conductors

Conductors shall consist of one or more wires of pure or alloyed metal, or other suitable

materi

al.

The resistance of the heating conductors at 20 °C shall be in accordance with the values given

by the

manufacturer with a maximum tolerance of t},o %.

The heating conductor-material used shall not have a negative temperature coefficient of
resistance. Compliance shall be checked according to the test in 8.2.1.


https://iecnorm.com/api/?name=2f364403c7fce9c4ff4bf6870c881222

- 14 - IEC 60800:2021 © IEC 2021

7.3 Insulation

The insulating materials used in heating cables shall be suitable for the intended use. This shall
be verified by meeting the tests and the requirements given in this document.

The minimum mean value of the insulation thickness shall be stated by the manufacturer and
measured in accordance with IEC 60811-201, and meet the minimum requirements specified in
8.3.4.

7.4 Electrically conducting screen

When applicable and required, hnnfing cables shall be provided with an n\/only distributed

electrically conductive metallic screen, or electrically conductive metallic sheath, _tgpe or
lamingte or other suitable electrically conductive material. The metallic screen op-elecfrically
condugtive material shall enable protection device(s) to operate as intended.

NOTE 1 For heating cables without an electrically conducting screen, additional national requirements can|apply.

The rgsistance of the conductive sheath or screen, inclusive of a separate earthing conductor
which|shall be in contact with the sheath or screen, shall be not higher’than the resistapce of
each ¢onductor in the heating cable or higher than the resistance ofya plain copper conductor
having a 0,5 mm?2 cross-sectional area as given for a class 1 condugtor according to IEC §0228,
whichgver is the lesser. A number of copper wires may be includéd in order to comply wjth the
requirements.

NOTE 2 In some countries, national regulations require the resjstance to be less than that of 0,5 mm?2|copper
conducfors.

Compliance shall be checked as described in 8,2.1.

If a cpnductive sheath or screen alone .is\ used as the earthing conductor, the resistance
measyred shall be the total resistance ingluding the earthing connection wire (drain wire).

Electrically conductive screens shall*be so constructed as to prevent the penetration of fpreign
substances greater than 1 mm.(n' diameter into the insulation without touching the sgreen.
Compliance shall be checked(by the test specified in 8.2.5.

7.5 |[Armouring

Separpte armouring, if any, may consist of metallic or non-metallic wires, sheath, tape or
lamingte. Electrically conductive armouring shall be so constructed as to prevent the
penetiation offoreign substances greater than 1 mm in diameter into the insulation without
touchipg the-armouring. Compliance shall be checked by the test specified in 8.2.5.

NOTE [National regulations can give other requirements.

7.6 Sheath

The sheathing materials used in heating cables shall be suitable for the intended use. This shall
be verified by meeting the tests and the requirements given in this document. A non-metallic
outer sheath shall give mechanical and/or corrosion protection dependent on the type of heating
cable.

The minimum mean value of the sheath thickness shall be stated by the manufacturer and
measured in accordance with IEC 60811-202, and meet the minimum requirements specified in
8.3.5.

7.7 Moisture resistance

Heating cables shall comply with the requirements as stated in 8.2.2.
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NOTE This requirement is regarded at least comparable with class IPX7 as defined in IEC 60529 [5].
8 Testing

8.1 Type tests — General requirements

All described routine and sample tests shall be included in the type test, except for the spark
test specified in 8.3.1.

For heating cables intended to be supplied in bulk, a sample of suitable length, for example a
5 m sample, shall be used for testing, if not otherwise specified.

For hgating cable sets which are factory assembled, including cold lead, connection.spli¢e and
end tgrmination, the complete heating cable set shall be used for testing. Alternatively,|]a 5 m
sample of heating cable may be tested. The various parts (components) such™“as colq lead,
conneftion splice and end termination may be assembled on a dummy lengthof’heating| cable
and tegsted separately.

For heating cables intended to be field assembled, the cold lead, connection splice arld end
terminfations to be used and specified by the manufacturer shall bé)assembled, according to
the manufacturer’s instructions, with the heating cable to form a heating cable set. The coeerlete

heatinjg cable set shall be tested. Alternatively, a 5 m sampleof/heating cable may be tested.
The various parts such as cold lead, connection splice and end termination may be assegmbled
on a § m dummy length of heating cable and tested sepafately, if not otherwise specified.

All sample components used shall be typical examples from what is supplied to the matket or
intendled to be supplied to the market.

Tests |shall be conducted at a room temperature between (23 +5) °C, unless otherwise
specif|ed.

Unles$ otherwise specified, the testoltage shall be alternating current at a frequency bdtween
49 Hz|and 61 Hz of approximately/sinusoidal waveform.

For a|parallel resistive heating cable, the power output in watts per metre shall be cHecked
according to the test in 8.2:3.

For a parallel resistive-heating cable, the start-up current shall be checked according to the test
in8.24.

Separpte samples may be used for each test unless otherwise specified. These sHhall be
prepared in_accordance with the manufacturer’s recommendations.

8.2 Type tests — Detailed test requirements
8.2.1 Electrical resistance of heating conductors and screen

The resistance of the conductor(s) and screen, if any, shall be measured by any suitable means
on samples at least 1,0 m long. Two measurements shall be taken for each individual conductor,
the first at ambient temperature and the second at a temperature of (100 £ 2) °C. The
measurement at ambient temperature, corrected to (20 + 1) °C, shall determine whether or not
the resistance value specified by the manufacturer has been achieved, both for the conductors
and the screen.

The measurement at the higher temperature shall be compared with that at ambient temperature
to confirm that each individual conductor does not have a negative temperature coefficient of
resistance.
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8.2.2 Water immersion and temperature cycling test
8.2.21 General remark

A (5 £ 0,1) m sample shall be subjected to a cycle ageing test and shall be immersed for a total
of 56 h in tap water at a temperature of (20 £ 5) °C for 8 h, (80 = 5) °C for 16 h, (20 = 5) °C for
8h,(80x5)°Cfor16 hand (20 5)°Cfor8h,i.e.8h+16h+8h+ 16 h+ 8 h. The sample
shall be transferred to preheated water containers between each sub-cycle. The temperature
in the water containers shall be controlled, for example by placing them in preheated cabinets
in accordance with IEC 60811-401.

Heating cable sets, including factory assembled cold lead, splice and end seal shall be
subjedted to this test after being assembled to a suitable heating cable.

Splices and end seals intended for heating cables for field assembly shall be subjécted o this
test afffer being assembled to a suitable heating cable and with cold leads.

All hejpting cable types and heating cable sets shall be tested, except)if they are ¢learly
identiffed as not to be used in wet or humid conditions.

The siample may be transferred from the ageing water immersion unit to another|water
immergion unit for the dielectric testing described in 8.2.2.2/,and the electrical inslilation
resistgnce test described in 8.2.2.3. The water temperature 6f both shall be (20 £ 5) °C.

After the cycle ageing the heating cable sheath shall be subjected to a mechanical fest in
accordance with IEC 60811-501.

There|shall be no variation greater than +25 %¢from the original, unaged value for the fensile
strength and no variation greater than +25 %:from the original, unaged value for the elongation
at bregk.

8.2.2.2 Dielectric test

A 5 m|sample shall be submerged-in tap water with uncovered ends of the sample protfuding
sufficiently to avoid flashover” Fhe metallic or other equivalent electrically conductive gcreen
and/oll metal sheath shall -be removed from the ends of the sample in order to prevent
breakdown at these points:

Heating cables which-have not been factory assembled and which are supplied with gpecial
conneftions shall,be tested with these connections submerged in water.

For a]twin-<and multi-conductor series resistive heating cable where the conductofs are
electrically~sinsulated from each other, the voltage shall be applied between the conductofs and
betwegn.the conductors connected together and the metallic or equivalent conducting mgterial,
sheath, armour or screen, and water if no armour or screen is part of the heating cable
construction.

For single conductor series heating cables with a metallic, or equivalent conducting material,
sheath, armour or screen, the voltage shall be applied between the conductor and the sheath,
armour or screen.

For single conductor series heating cables without a metallic, or equivalent conducting material,
sheath, armour or screen the heating cable shall be submerged in water with the ends
protruding from the water to avoid flashover at the ends. The voltage shall be applied between
the conductor and the water.
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For parallel resistive heating cables, the voltage shall be applied between the conductors
connected together and the metal sheath, braid, screen or equivalent electrically conductive
covering.

Dielectric strength for insulated heating wires shall be tested by placing the insulated wire in
tap water. The voltage shall be applied between the conductor and the water.

An alternating current test voltage of 2 000 V with a tolerance of +3 % shall be applied for 5 min.
The test voltage shall be increased gradually, and the specified value reached in a time of 2 s
to 10 s.

No brgakdown shall occur.

8.2.2.3 Electrical insulation resistance test

The €llectrical insulation resistance shall be measured on the test sample(s) prepafed in
accordance with 8.2.2.2, after the dielectric test in 8.2.2.2 has been carried out.

Non-sgreened heating cables shall be tested, submerged in water, withyany layer(s) outside the
insulation removed.

For simgle conductors, series resistive heating cables, the resistance of the electrical insdilation
shall he measured between the conductor and the metallic(or equivalent conducting material,
sheath or armour or conductive screen.

For a|multi-conductor series resistive heating cable, where the conductors are elecfrically
insulafed from each other, the resistance of thé ihsulation shall be measured betwegn the
conduptors connected together and the metalliey or equivalent conducting material, shdath or
armour or conductive screen, and also between each conductor in turn with the remjaining
condugtor(s) connected together.

For pdrallel heating cables the resistance shall be measured between the conductors connpected
togethler and the metal sheath, braid, screen or equivalent electrically conductive covering.

The irnfsulation resistance shalt’be measured by means of a direct current voltage of 1|/000 V
with a|tolerance of £3 %, %\ min after application of the voltage. The measured value shall be
not legs than 50,0 MQ.

8.2.3 Verification of rated output for parallel heating cables

The rgted output shall be verified by the method described in 5.2.10.3.2 of IEC 62395-1:2013.

8.24 Verification of start-up current for parallel heating cables

The start-up current of the heating cable shall be measured as described in IEC 62395-1:2013.

8.2.5 Penetration test for electrically conductive screen

One sample, at least 5 m in length, shall be tested at three places, at approximately the mid-
point and at approximately 500 mm from each end. Before testing, 1 m of the sample, to include
the mid-point of the sample, shall be bent on a mandrel to the minimum bend radius as given
by the manufacturer and then straightened.

A steel test pin with a diameter of 1 mm shall be pushed through the outer sheath, the
electrically conductive screen and the insulation, to touch the conductor(s). If the electrically
conductive screen consists of individual wires (braid, or helical, or parallel distributed, or drain
wire) they shall be joined together at the end of the sample before connection to the RCD and
voltage applied.


https://iecnorm.com/api/?name=2f364403c7fce9c4ff4bf6870c881222

- 18 — IEC 60800:2021 © IEC 2021

The verification is achieved by activation of a residual current device (RCD) which operates at
a maximum of 30 mA, showing that the steel pin has made contact with both the heating cable
conductor (or resistance wire) and the electrically conductive screen. The test shall be
conducted at nominal voltage, i.e. the voltage applied to the heating cable when in service and
as declared by the manufacturer. The test pin shall not be connected to earth when the RCD is

conne

cted.

Electrically insulated and earth connected tools shall be used when voltage is applied to the

sample

NOTE A combination of an electrically conductive- screen and —sheath is a possible design.

8.2.6 Flammability test

Heating cables intended to be installed and embedded in concrete, or other non=¢omb
materials shall be exempted from this test. This exemption does not apply te ‘cold le
heatinjg cables sets, i.e. cold leads shall be flame retardant.
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descri
The rg
lower

The t¢
set.

If a pH
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bed in IEC 60332-1-1 and the procedure and requirements described in IEC 6033
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omponent and the heating cables are tested; and so that the middle part of the sp
al forms the part of the heating cable sample to which the test flame is applied, a
cable and/or the cold lead forms the upper part of the sample (see Figure

ple in a stable position.

= Cold lead

Istible
ads in

aratus
2-1-2.

quirement for charring extending downwards does not apply.when the end seal forms the

cable

o that
lice or
nd the
1 and
0 mm
keep

Splice

Heating cable

IEC

Figure 1 — Typical arrangement for splice testing
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A

Heating cable

Connection point for steel wire

8.2.7
8.2.7.

Heatin

End seal
- Supporting steel wire
B<=—Weight

IEC
Figure 2 — Typical arrangement for end seal testing

Deformation test for installation classification

General remark

normdlly be subjected during installation and while ingewvice. The heating cables are th

group
define|

The tg
which
by the

8.2.7.]

Three
placeg

g cables shall be capable of withstanding the anechanical forces to which thgy will

bd into two classes: mechanical class M1 withhmechanical compression requirem
d in 8.2.7.2, and mechanical class M2 as defined in 8.2.7.3.

st also applies to integral components such as connection splice, end seal and col
are factory mounted or intended to befield assembled and with the accessories sp
manufacturer.

p Class M1: Heating cables intended for installation with low risk of mech
damage

samples of minimum (200 = 20) mm in length of the completed heating cable sh
individually, on tep*of, and at right angles to, a cylindrical steel rod 6 mm in did

resting upon a flat steel~support.

A forc

b of 600 NLwith a tolerance of +5 % shall be applied without shock and maintained

bf intersection of the test piece and the steel rod by means of a rigid plate 100

refore
nts as

d lead
bcified

anical

all be
meter

screen, brald or sheath For heating cabIeSW|thout screen, the voltage shall beapplled between
the conductor( ) and the steel rod. If the heating cable has more than one conductor, the voltage
test shall also be applied between the conductors.

There

shall be no cracks in the outer layer visible by visual inspection.

None of the screen wires or conductors shall be broken as seen by visual inspection after cutting
out the sheath and insulation.

If one of the samples fails to meet the requirement, two new complete sets of samples (3 + 3)
shall be tested. If both sets pass the test requirement, the heating cable shall be deemed to
meet the test.
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8.2.7.3 Class M2: Heating cables intended for installation with higher risk of
mechanical damage

As for 8.2.7.2, but with a force of 1 500 N with a tolerance of 5 %.

8.2.8 Cold impact test

This test is to be carried out at (-5 £ 2) °C, or the lowest installation temperature specified by
the manufacturer, whichever is lower.

The test shall be carried out on three samples, of a minimum length of 0,5 m, using the impact
test apparatus described in |[EC 60811-506

A healing cable having a non-circular cross-section shall be so positioned that theimpact is
applied along the minor axis.

Heatirl]g cables and heating cable sets according to class M1 shall be subjected to this tegt with
an impact energy of 2 J.

NOTE 1 This can be achieved e.g. by a falling mass of 500 g from a height of 400/mm.

Heating cables and heating cable sets according to class M2 shall be subjected to this teft with
an impact energy of 4 J.

NOTE 4 This can be achieved e.g. by a falling mass of 1 000 g fram‘a'height of 400 mm.

This test also applies to connection splice, end-tetmination and cold lead which are factory
mounted or intended to be field assembled and accessories specified by the manufacturer.

After the impact test, the test piece shall be capable of withstanding, without breakdown, jan AC
voltage of 1 500 V with a tolerance of +5 %-*for 30 s and according to the procedure in 8{2.2.2.

For he¢ating cables with metallic of<ether equivalent material, screen, armour or sheath the
voltagE shall be applied between-the conductor(s) and the screen, armour or sheath apd the
apparatus.

In the [case of unscreened-ieating cables, the test pieces shall be submerged in water fo 5 min
beforg the test voltagelis) applied, with the test piece still in water and with earth connegted to
the w3ter.

There|shall be'ho cracks in the outer layer visible by visual inspection.

All savlnples shall pass the test requirements.

If one of the samples fails to meet the requirement, two new complete sets of samples (3 + 3)
shall be tested. If both sets pass the test requirement, the heating cable shall be deemed to
meet the test.
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8.2.9 Cold bend test

The apparatus used for the cold bend test is shown in Figure 3, with the radius of the mandrel
as shown, or with the radius equal to the manufacturer's stated minimum bend radius. A sample
of heating cable shall be fixed to the apparatus as shown. The apparatus and sample shall be
placed in a refrigerated compartment and maintained at (-10 £ 2) °C, or at the manufacturer’s
minimum recommended installation temperature, whichever is lower for a period not less than
4 h. At the end of this period, the sample shall be bent through 90° around one of the mandrels,
then bent through 180° in the opposite direction over the second mandrel and then straightened
to its original position. All the bending operations shall be carried out in the same plane. This
cycle of operation shall be performed three times and the rate of bend shall not be faster than
5 s per cycle.

This test only applies to the heating cable and the cold lead, if any.

Confofmity is verified by testing the electrical insulation in accordance with(8,2.2.2 without
submgrsion in water for screened heating cables and with unscreened-heating ¢ables
submersed in water for 5 min before the test voltage is applied, with the test piece still in water.

There|shall be no cracks in the outer layer visible by visual inspection.

B

A
A

IEC

Key
1 sample
base

mandrel

QU w N

cable diameter or thickness for primary bending plane

Figure 3 — Cold bend test


https://iecnorm.com/api/?name=2f364403c7fce9c4ff4bf6870c881222

- 22 - IEC 60800:2021 © IEC 2021

8.2.10 Ageing test for insulation

The insulation shall be aged in a heating cabinet in accordance with IEC 60811-401. Unaged
and aged samples shall be tested for tensile strength and elongation at break in accordance
with IEC 60811-501.

The ageing shall be performed for 14 days at (135 + 2) °C.

There shall be no variation greater than +25 % from the unaged value for the tensile strength
and no variation greater than +25 % from the unaged value for the elongation at break.

The minimum elongation at break requirement is 150 %, before and aiter ageing. | |

8.2.11 Ageing test for non-metallic sheath

If proyided, the sheath shall be aged in a heating cabinet in accordance withnJEC 6081{1-401.
Unaggd and aged samples shall be tested for tensile strength and elongation at brgak in
accordance with IEC 60811-501. The material shall pass one of the follewing tests deslcribed
in method A or method B.

If the {est specimen melts during test method A, then use method B.
Metho[d A:

The ageing shall be performed for 14 days at (135 £2)°C. The unaged value for the {ensile
strength shall be minimum 10 MPa. The unaged minimum value for the elongation at break shall
be minimum 100 %. There shall be no variation greater than 25 % from the original, unaged
value for the tensile strength and no variation bigger than +25 % from the original, unaged value
for thg elongation at break.

Method B:

The ageing shall be performed for-80 days at (110 £ 2) °C. The unaged value for the {ensile
strength shall be minimum 10 MPa&. The unaged minimum value for the elongation at break shall
be minimum 100 %. There shall be no variation greater than +25 % from the original, upaged
value for the tensile strength and no variation bigger than +25 % from the original, unaged value
for thg elongation at break.

8.2.12 Compatibility test

A complete heating cable sample shall be aged for 14 days at (110 = 2) °C in a heating cabinet
in accprdance with IEC 60811-401.

Three samptesstrattbetestedfromtheimsutatiomand sheath

There shall be no variation greater than £25 % from the original, unaged value for the tensile
strength and no variation greater than £25 % from the original, unaged value for the elongation
at break both for the insulation and the sheath measured in accordance with IEC 60811-501.

8.2.13 Weathering and UV resistance test

This test is to determine the UV stability of the outer non-metallic sheathing material of the
heating cable in the condition as manufactured. This is done by means of measuring tensile
strength and elongation at break in the condition as manufactured and after exposure to
ultraviolet light and water.

The test is limited to applications where heating cables are exposed to sunlight or to other
sources of UV-radiation.
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Two test methods are described, one based on ISO 4892-3, given in 8.2.13 and a test method
given in Annex A.

NOTE 1 The test methods described are considered to give comparable results.

NOTE 2 Additional information on weathering and UV resistance testing can be found in 1SO 4892-1 [6] and
ISO 4892-2 [7].

The test used shall be agreed between the manufacturer and the customer and certifying
agency as applicable.

A sample of the finished heating cable shall be selected to prepare 10 test pieces in accordance
with IEC6081TT-50T.

Five dumb-bell samples of the outer non-metallic sheath of the heating cable or heating| cable
set shall be tested with the apparatus described in 1SO 4892-3, using typeTA (UVA-340)
fluoregcent UV lamp.

The samples shall be exposed to UV light for 8 h at (60 + 2) °C followed by 4 h of condenfsation
at (50(x 2) °C. This cycle shall be repeated continuously for a total of 2000 h.

After the exposure, the test specimens shall be removed fromdhe’equipment and conditioned
at ambient temperature for at least 16 h.

The fiye exposed test pieces and the five not exposed-test pieces shall be tested separately
and in close succession for tensile strength and elofigation at break. The respective median
valueq shall be calculated from the five tensile-strength and elongation at break values obfained
for thg conditioned test pieces and shall be divided by the median values of the five t¢nsile-
strength and elongation at break values obtained for the unconditioned test pieces.

It is rgquired that the tensile strength and_elongation at break after treatment of exposur¢ have
a varigation of maximum £30 % of the values measured on not exposed test pieces.

A colgur fading may appear afterthe test.

Heating cables having a continuous metal sheath with no outer non-metallic sheath shall be
exempted from this test.

8.2.14 Tensile test

Samples of heating cables shall be tested on a tensile machine equipped with jaws of a $imilar
design to that'shown in Figure 4. The sample shall be arranged in the jaws as shown in Figure 4.

The injtialseparation of the jaws shall be 150 mm. The jaw separation rate shall be 50 mfn/min.
The cknductors shall be monitored for continuity and the samples shall be continlzously
examined Tor evidence of 1ailure of any constituent part of the heating cable. The foad at which

such evidence is first detected shall be deemed to be the failure load.

Three samples shall be tested, and the minimum measured failure load quoted as the test result.

All completed heating cables shall be subjected to a tensile test and shall withstand a minimum
force of 120 N.

Furthermore, heating cables designated mechanical class M2 shall withstand a minimum tensile
force of 300 N.

If one of the samples fails to meet the requirement, two new complete sets of samples (3 + 3)
shall be tested. If both sets pass the test requirement, the heating cable shall be deemed to
meet the test.
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Dimensions in mill

imetres

: :

Figure 4 — Jawsfor tensile machine

8.21 Reverse winding test

A pieck of the completed heating cable shall be wound onto a mandrel, under a sufficient {

IEC

ensile

load tp form a close helix of at.least three turns. The mandrel diameter shall be six timps the

overall diameter for unscreened;and screened heating cables, and 15 times the overall dig
for arrmhoured heating cables, or the minimum bending diameter specified by the manufa
For flat heating cables, the minor dimension of the heating cable shall be used in pl
diamefer.

The cpmplete testishall comprise six test cycles, each cycle consisting of the winding
heatinjg cable onto the mandrel, unwinding and re-winding in the reverse direction so th
surface of therheating cable inside the helix during the first winding shall be on the o
surface ofithe helix upon re-winding.

meter
cturer.
hce of

of the
at the
utside

By visual inspection, there shall be no signs of damage on any part of the heating cable

, such

as cracks in the outer sheath, broken screen wires or conductors. Slight puckering of the sheath

shall not be considered as a failure.

On completion of the reverse winding, the test piece shall be subjected to the dielectric test in

8.2.2.2, but with a water immersion period of 1 h prior to the voltage test.

The dielectric test shall be performed between conductors and between conductors and screen,

or water, as applicable.

8.2.16 Heat shock test

IEC 60811-509 shall be used, with the following modifications.
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The heating part of a circular heating cable shall be wound onto a mandrel with six close turns,
six times the sample outer diameter and placed in a heating cabinet at (150 £ 2) °C for 1 h. If
the individual turns of the sample melt or stick together, the test shall be performed at
(110 £ 2) °C for 8 h.

The heating part of a non-circular heating cable shall be so positioned that the widest surface
is touching the mandrel. The mandrel shall have a diameter of 6 times the minor axis.

One sample shall be tested.

There shall be no cracks in the outer layer visible by visual inspection, both from the outside
and from the inside after removing the sheath. If the sample fails during the test, twp new
samples shall be tested and if both samples pass the test, the product shall be deemed-tp pass
the test.

8.2.1 Shrinkage test for insulation and sheath
a) Ingulation
Two samples, each 300 mm in length shall be tested in accordangetwith IEC 60811-%02.
Thie test shall be carried out at a temperature of (130 + 2) °C for'4 h.
The average shrinkage of the two samples shall be less than' 4 %.

If pne of the samples fails to meet the requirement, two new complete sets of sgmples
(2 2) shall be tested. If both sets pass the test requirement, the heating cable shall be
depmed to meet the test.

b) Sheath

Two samples, each 300 mm in length, shall be tested in accordance with IEC 6081[1-503.
ThE test is carried out at a temperature of((410 + 2) °C for 1 h.

Th

If pne of the samples fails to meet\the requirement, two new complete sets of sgmples
(2 2) shall be tested. If both sets pass the test requirement, the heating cable shall be
depmed to meet the test.

average shrinkage of the two samples shall be less than 4 %.

8.2.18 Hot set test

Crosstlinked insulation_and sheathing materials shall be checked for cross-linking degfee by
the hot set test method.described in IEC 60811-507 at a temperature of (200 + 3) °C.

The maximum allowable elongation under load shall be 175 % and maximum pernjanent
elongation after\cooling shall be 15 %.

8.2.19 (Cyclic ageing test for the heating cable

For heating cables intended to be installed in screed or concrete, five samples of the non-
metallic outer layer of the heating cable, prepared in accordance with IEC 60811-202, shall be
subjected to a cyclic ageing test for six weeks at the following test conditions:

— one cycle = one week;
— dry ageing: 120 h at (110 £ 2) °C in air;
— wet ageing in an alkaline water solution at (50 £ 2) °C for 48 h.

The water solution shall have a pH > 12, measured at room temperature, and be made of tap
water, CaCO4 and Ca(OH),, adjusting the pH with the Ca(OH),. The samples shall be placed in

a jar, filled with the water solution, in a heating cabinet in accordance with IEC 60811-401.

The jar shall be covered with an aluminium foil or a lid during the ageing period for reasons of
evaporation of the fluid.
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NOTE 50 g of CaCO;, per litre and 2 g to 3 g of Ca(OH), per litre of water has been found as approximate amounts
to achieve a saturated solution of CaCO, and the necessary pH of the water solution, but adjustments can be

necessary after each cycle due to evaporation of water. The pH is tested by using commercially available pH-paper
with good sensitivity in the alkaline part of the pH-scale.

After six cycles the tensile strength and elongation at break shall be measured in accordance
with IEC 60811-501.

The variation from unaged samples shall be less than £25 % for the tensile strength and +25 %
for the elongation at break.

8.2.20

Five d
install
a cycl
— on
— dry
— W€

The wj
water,

Cyclic ageing test for splices and end seals

mmy samples between 0,25 m and 0,5 m in length of heating cable sets intendeq
ed in screed or concrete, with incorporated end seals and/or splices shall be‘subjed
c ageing test for six weeks at the following test conditions:
e cycle = one week;

ageing: 120 h at (110 £ 2) °C in air;
t ageing in an alkaline water solution at (50 + 2) °C for 48 h.

ater solution shall have a pH > 12, measured at room temperature, and be made
CaCOg4 and Ca(OH),, adjusting the pH with the Ca(OH ).

The jdr shall be covered with an aluminium foil or a lidduring the ageing period for reas

evapo

NOTE
to achig
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with go

ration of the fluid.

50 g of CaCO, per litre and 2 g to 3 g of Ca(OH), periitre of water has been found as approximate 3
ve a saturated solution of CaCO; and the necessary pH of the water solution, but adjustments n

hry after each cycle due to evaporation of watér. The pH is tested by using commercially available p
bd sensitivity in the alkaline part of the pH-scale.

to be
ted to

of tap

pns of

mounts
ight be
H-paper

For wet ageing, the samples shall_be placed in a jar at (50 £ 2) °C in a heating cabj|net in
accordance with IEC 60811-401..Cover the jar with aluminium foil during the ageing period.
After this time, the jar with the.§amples shall be naturally cooled to room temperaturg¢. The
insulation resistance shall be measured between the conductor(s) and the screen, and bdtween
the conductor(s) and the water solution.

The infsulation resistance shall be measured in accordance with 8.2.2.3.

The measured value shall not be less than 50 MQ.

8.2.21| Checking of the durability of markings

Compliance-shall-bechecked by trying toremove-the-marking-byrubbing lighth tentimes with

a piece of cotton wool or cloth soaked in water.

The marking shall be legible with normal or corrected vision after the test has been performed.

8.2.22 Pressure test at high temperature for insulation and sheath

The tests shall be made in accordance with IEC 60811-508 and at a temperature of (90 + 2) °C
both for the insulation and sheath.

The deformation shall not be more than 50 % of the initial thickness of the sample.
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8.3
8.3.1

Routine and sample tests

General remarks

The high voltage test and resistance test are routine tests while the other tests are sample

tests.

During the insulation and sheathing processes a spark test in accordance with IEC 62230 shall
be performed according to the following voltage levels:

Insulation: minimum 6 000 V.

Sheath: minimum 3 000 V.

Every|heating cable set shall be tested for high voltage and unit resistance as routine tegts.
8.3.2 Voltage test

Each $upplied length or item, whether in bulk or individually produced:heating cable sef, shall
be subjected to a dielectric test.

The voltage test shall be performed between conductors and beteen conductors and sfgreen,
as applicable.

For hgating cable sets < 300 m in length, the test shall’be’carried out at an AC voltage of ,5 kV
with altolerance of +3 % for at least 5 s.

For lopng bulk heating cables, the test shall he‘carried out at an AC voltage of 2,5 kV jwith a
tolerapce of +3 % for 1 min or at a DC voltage-of 3,5 kV with a tolerance of +3 % for 1 mjin.

No brgakdown shall occur.

8.3.3 Heating cable resistance and output verification

The olitput rating for each shipped length of heating cable shall be verified by measurement of
the DC resistance or current at a given voltage and temperature.

For DC resistance,_and conductance, the resistance of the heating element per mgtre of
condugtor length-at-20 °C shall be in accordance with the values given by the manufacturer with
a maxjmum tolerance of fgo %, unless otherwise specified.

For parallel resistive heating cables, the value of current at a given voltage and tempdrature

H 3 4l £ 4 2 ol
Sha” tc VWILTTITT e 1rmanrnuractur ol o tuiciarivTc.

8.3.4
The m

Insulation thickness

ean value of the insulation thickness shall be stated by the manufacturer.

The measurement of mean and minimum insulation thickness shall be measured according to
the method described in IEC 60811-201.

The thickness at any place shall not be less than the mean value minus 15 %.

8.3.5

The m

Sheath thickness

ean value of the sheath thickness shall be stated by the manufacturer.
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The sheath thickness shall be measured according to the method described in IEC 60811-202.
The thickness at any place shall not be less than the mean value minus 20 %.

8.3.6 Hot set test

Cross-linked insulation and sheathing materials shall be checked for cross-linking degree by
the hot set test method described in IEC 60811-507 at a temperature of (200 + 3) °C.

The maximum allowable elongation under load is 175 % and maximum permanent elongation
after cooling is 15 %.
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Annex A
(normative)

Weathering and UV resistance test

This test is to determine the UV stability of the sheathing material of the heating cable in the
condition as manufactured. This is done by means of measuring tensile strength and elongation
at break in the condition as manufactured and after exposure to ultraviolet light and water.

The test is limited to applications where heating cables are exposed to sunlight or to other

sources—ef—radiation-

The tg

- a

sting apparatus is equipped with the following:

ay source consisting of a xenon arc lamp with borosilicate filters sp!that the

irradiance should be 60 W/m?2 with a tolerance of +15 % with a spectrufm between 3

an
— af

sh

— af

A sam
with IH

as foll

d 400 nm;
heans to provide automatic control of temperature, humidity and.cycles;

enerator of deionized water with a conductivity not greater than 5 uyS/cm; the rate
buld be sufficient to guarantee that all the test specimens’can be washed;

heans to control the irradiance.

ple of the finished heating cable shall be selectedAq‘prepare 10 test pieces in accor

EC 60811-501.

Five test pieces shall be exposed to the treatmentfor 720 h in 360 cycles of 120 min d
DWS
P min of dry radiation exposure at atemperature of (60 + 3) °C and relative humi

- 10
(5
- 18
the

NOTE
ISO 48

After
at am

The fi
and in
valueg

+ 10) %, followed by

min of rain exposure, withoutrtadiation, at a temperature of (50 £ 3) °C without cor
relative humidity.

Additional information on weathering and UV resistance testing can be found in 1SO 4892-1
2-2[7].

ient temperature for at least 16 h.

ypical
00 Nnm

pf flow

dance

lefined

dity of

trol of

6] and

he exposure, the test specimens shall be removed from the equipment and conditioned

e exposed test pieces and the five not exposed test pieces shall be tested sep
close-succession for tensile strength and elongation at break. The respective

for thq

rately
edian

shallbe calculated from the five tensile-strength and elongation at break values obtained
conditioned test pieces and shall be divided by the median values of the five t¢nsile-

streng

th and elongation at break values obtained for the unconditioned test pieces.

It is required that the tensile strength and elongation at break after treatment of exposure have
a variation of maximum =30 % of the values measured on not exposed test pieces.

A colour fading may appear after the test.

Heating cables having a continuous metal sheath with no outer non-metallic sheath shall be
exempted from this test.
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

CABLES CHAUFFANTS DE TENSION ASSIGNEE JUSQUES
ET Y COMPRIS 300 V/500 V POUR LE CHAUFFAGE DES LOCAUX
ET LA PROTECTION CONTRE LA FORMATION DE GLACE

AVANT-PROPOS

La Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normalisation conposée

de ensemble des comités électrotechniques nationaux (Comités nationaux de I'l[EC). L'IEC a pourid
favgriser la coopération internationale pour toutes les questions de normalisation dans les”dema
I'électricité et de I'électronique. A cet effet, 'IEC — entre autres activités — publie des Normes internat
des|Spécifications techniques, des Rapports techniques, des Spécifications accessibles au public (PAS
Guigles (ci-aprés dénommés "Publication(s) de I'lEC"). Leur élaboration est confiée & des comités d'étud
travpux desquels tout Comité national intéressé par le sujet traité peut participer,”Les organ
intefnationales, gouvernementales et non gouvernementales, en liaison avec I'lEC, participent égalem
travhux. L'IEC collabore étroitement avec I'Organisation Internationale de Normalisation (ISO), se
conflitions fixées par accord entre les deux organisations.

Les|décisions ou accords officiels de I'lEC concernant les questions techniques‘teprésentent, dans la me
possible, un accord international sur les sujets étudiés, étant donné que les Comités nationaux de I'lEC int
son{ représentés dans chaque comité d’études.

Les|Publications de I'lEC se présentent sous la forme de recommandations internationales et sont
conmme telles par les Comités nationaux de I'lEC. Tous les efforts raisonnables sont entrepris afin qu
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I'événtuelle mauvaise utilisation ou interprétation qui en est faitesxpar un quelconque utilisateur final.

Danls le but d'encourager I'uniformité internationale, les Caomités nationaux de I'lEC s'engagent, dans
megure possible, a appliquer de fagon transparente les Rublications de I'l[EC dans leurs publications na
et rggionales. Toutes divergences entre toutes Publications de I'lEC et toutes publications nation
régipnales correspondantes doivent étre indiquées, en\termes clairs dans ces dernieres.

L'IEIC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indép
fourhissent des services d'évaluation de conformité et, dans certains secteurs, accédent aux mard
conformité de I'lEC. L’IEC n'est responsable'd‘aucun des services effectués par les organismes de cert
indgpendants.

TouE les utilisateurs doivent s'assurer qu'ils sont en possession de la derniere édition de cette publicatid

Aucline responsabilité ne doit étretimputée a I'lEC, a ses administrateurs, employés, auxiliaires ou mand
y cdmpris ses experts particuliers et les membres de ses comités d'études et des Comités nationaux d
pouf tout préjudice causé en cas de dommages corporels et matériels, ou de tout autre dommage de
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décpulant de la publicationjou de I'utilisation de cette Publication de I'lEC ou de toute autre Publication d
ou du crédit qui lui est accordé.

L'atfention est attir€e.sur les références normatives citées dans cette publication. L'utilisation de publ
référencées est{obligatoire pour une application correcte de la présente publication.

L’atfention estattirée sur le fait que certains des éléments de la présente Publication de I'lEC peuvent fair
de diroits-de_brevet. L’IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels d
breyets.
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La Norme internationale IEC 60800 a ete etablie par te comite detudes 20 de I'TECT Cables
électriques. Il s'agit d'une Norme internationale.

Cette quatriéeme édition annule et remplace la troisiéme édition, parue en 2009. Cette édition
constitue une révision technique.

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

a)
b)
c)

modification du titre: introduction de "jusques et y compris";

mise a jour des références a la série IEC 60811;

introduction d’'un essai relatif aux propriétés mécaniques des gaines aprées I'immersion dans

I'eau et I’essai de cycle thermique;
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d) introduction d'un essai de vieillissement et de résistance aux UV conformément a

I’Annexe A de I'ISO 4892-2:2013.

Le texte de cette Norme internationale est issu des documents suivants:

Projet Rapport de vote
20/1972/FDIS 20/1991/RVD

Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote
abouti a son approbation.

ayant

La langue employée pour I’élaboration de cette Norme internationale est 'anglais.

Le présent document a été rédigé selon les Directives ISO/IEC, Partie 2, il a été*développé

selon Jes Directives ISO/IEC, Partie 1 et les Directives ISO/IEC, SupplémentlEC, dispd
sous yww.iec.ch/members_experts/refdocs. Les principaux types de documents dével
par I'llEC sont décrits plus en détail sous www.iec.ch/standardsdev/publicatjons.

Le comité a décidé que le contenu du présent document ne sera pas-modifié avant la d
stabilité indiquée sur le site web de I'|EC sous webstore.iec.ch dans les données relati
document recherché. A cette date, le document sera

e reg¢onduit,

e supprimé,

e remplacé par une édition révisée, ou

e anjendé.

nibles
oppés

hte de
es au



about:blank
about:blank
about:blank
https://iecnorm.com/api/?name=2f364403c7fce9c4ff4bf6870c881222

- 36 - IEC 60800:2021 © IEC 2021

INTRODUCTION

Le présent document est destiné a fournir un apergcu complet des exigences essentielles et des
essais appropriés pour les cables chauffants a résistance électrique utilisés pour le chauffage
des locaux et la protection contre la formation de glace. Dans la mesure ou une partie de ce
travail existe déja dans des normes nationales ou internationales, le présent document
rassemble une grande partie de ces travaux déja existants.

Le présent document fournit un moyen de vérifier la tenue électrique, thermique et mécanique
des cables chauffants résistifs, de telle sorte que leurs performances en utilisation normale ne
présentent pas de danger pour l'utilisateur ou I’environnement. La vérification est effectuée par
la réalfsation de Tous Ies essals specifies dans le present document.
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1

Le présent document s’applique aux cables chauffants résistifs utilisés dans des applic

bas

CABLES CHAUFFANTS DE TENSION ASSIGNEE JUSQUES
ET Y COMPRIS 300 V/500 V POUR LE CHAUFFAGE DES LOCAUX
ET LA PROTECTION CONTRE LA FORMATION DE GLACE

Domaine d'application
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et spécifie les exigences qui s’y appliquent. Ces cables chauffants et cables cha
s peuvent comprendre soit des unités fabriquées en usine, soit des unités asse

(chantier), et sont des cables chauffants assemblés conformément aux instructic
nt.

bnducteurs nus et les conducteurs protégés destinés a étre alimentés a des te
ures ou égales a 50 V sont exclus du domaine d’application du_présent document

plications typiques comprennent entre autres:

chauffage superficiel interne aux surfaces ou situé sous, les surfaces;
chauffage direct et a accumulation;

fonte de neige et le dégivrage des toits, goutti€res, chéneaux, etc.

ations
ffants

blées
bns du

nsions

breiales sont spécifiés dans la série~[EC 62395 [1]! et ceux pour applicatio
phéres explosives dans la série IEC/IEEE 60079-30 [1], tout comme les cébles cha
tion minérale.

plications pour lesquelles la température de la gaine dépasse 100 °C ne relévent
he d'application du présent'decument.

nnent en toute séeurité dans leurs conditions normales d’utilisation définies. Ce |
par les moyens suivants:

isation de cables chauffants de construction appropriée qui satisfont aux critéres d
crits danstle-présent document;

Bgratien, pour les cables chauffants qui comportent un élément de protection élec
ne tresse métallique, de fils concentriques ou d’'une gaine, ou de tout autre ma

élg

ystémes de tracage par résistance électrique pour applications industrielFs et

s en
ffants

pas du

sent document a pour objet d’assurer que les cables chauffants résistants élecfriques

ut est

‘essai

rique,
tériau

ctriguement conducteur adapté a des fins de protection en cas de défaut;

vérification du fonctionnement des cables chauffants a des températures de sécurité par
rapport aux matériaux utilisés dans la construction des cables et leurs installations selon
les réglements nationaux.

2 Reéférences normatives

Les documents suivants sont cités dans le texte de sorte qu’ils constituent, pour tout ou partie
de leur contenu, des exigences du présent document. Pour les références datées, seule
I’édition citée s’applique. Pour les références non datées, la derniére édition du document de
référence s'applique (y compris les éventuels amendements).

1

Les chiffres entre crochets renvoient a la bibliographie.
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IEC 60050-461, Vocabulaire électrotechnique international (IEV) — Partie 461: Cables
électriques (disponible a I'adresse http://www.electropedia.org)

IEC 60228: Ames des céables isolés

IEC 60332-1-1, Essais des cables électriques et a fibres optiques soumis au feu — Partie 1-1:
Essai de propagation verticale de la flamme sur conducteur ou céable isolé — Appareillage
d'essai

IEC 60332-1-2, Essais des cables électriques et a fibres optiques soumis au feu — Partie 1-2:
Essai de propagation verticale de la flamme sur conducteur ou cable isolé — Procédure pour
flamme a premélange de T kW

IEC 60364-7-701, Installations électriques a basse tension — Partie 7-701: Exigences paour les
installations et emplacements spéciaux — Emplacements contenant une baighoire olu une
douche

IEC 60364-7-753, Installations électriques a basse tension — Partie 7-£53. Exigences paur les
installations ou emplacements spéciaux — Cables chauffants et systemes de chauffage infégrés

IEC 62230, Cables électriques — Méthode d'essai au défilement-a Sec (sparker)

IEC 60811-201, Céables électriques et a fibres optiques —/Méthodes d’essai pour les matériaux
non-meétalliques - Partie 201: Essais généraux — Meésure de [I'épaisseur des enveloppes
isolantes

IEC 60811-202, Cables électriques et a fibres optiques - Méthodes d’essai pour les mafériaux
non-meétalliques — Partie 202: Essais généraux — Mesure de ['épaisseur des gaines
non meétalliques

IEC 60811-401, Cables électriques et.a fibres optiques - Méthodes d’essai pour les maferiaux
non-métalliques — Partie 401: Essais divers — Méthodes de vieillissement thermique -

non-métalliques — PartieS501: Essais mécaniques — Détermination des propriétés mécaniques
des mglanges pour les‘enveloppes isolantes et les gaines

IEC 60811-506, Céables électriques et a fibres optiques — Méthodes d’essai pour les matériaux
non-métalliques — Partie 506: Essais mécaniques — Essai de choc a basse température pour
les enveloppes isolantes et les gaines

IEC 60811-507, Céables électriques et a fibres optiques — Méthodes d’essai pour les matériaux
non-métalliques — Partie 507: Essais mécaniques — Essai d’allongement & chaud pour les
matériaux réticulés

IEC 60811-508, Cables électriques et a fibres optiques — Méthodes d’essai pour les matériaux
non-métalliques — Partie 508: Essais mécaniques — Essai de pression a température élevée
pour les enveloppes isolantes et les gaines
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IEC 60811-509, Cébles électriques et a fibres optiques — Méthodes d’essai pour les matériaux
non-métalliques — Partie 509: Essais mécaniques — Essai de résistance a la fissuration des
enveloppes isolantes et des gaines (essai de choc thermique)

IEC 62395-1:2013, Systemes de tracage par résistance électrique pour applications
industrielles et commerciales — Partie 1: Exigences générales et d'essai

ISO 4892-3:2016, Plastiques — Méthodes d'exposition a des sources lumineuses de laboratoire
— Partie 3: Lampes fluorescentes UV

3 Termes-et-définitions

Pour Ies besoins du présent document, les termes et définitions de I'l[EC 60050-4671,~ainsi que
les sulvants s’appliquent.

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

e |EC Electropedia: disponible a I'adresse http://www.electropediazerg/

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

3.1
armurle
renforcement mécanique du cable chauffant

Note 1 p l'article: Le renforcement peut étre constitué d’une, ou de plusieurs couches de fils d’acier, d’'une|tresse,
d’'une gphine métallique ou d’un autre matériau approprié.

3.2
liaisoh froide
condufteur(s) isolé(s) électriquement.utilisé(s) pour relier un cable chauffant au cirduit de
branchement et congu(s) pour ne produire aucune chaleur importante

3.3
jonctipn de connexion
jonctign scellée qui relie léxcable chauffant a la liaison froide, ou a un cable chauffant idejntique

3.4
condycteur de mise’a la terre
condufteur nonlisolé (fil de masse) qui a un bon contact électrique avec I’écran électrigue sur
la longueur

3.5
écran conducteur électrique

tresse meétallique, fils concentriques, gaine métallique ou autre type de couverture de
conductivité suffisante de telle sorte que sa liaison a la terre entraine le fonctionnement d’un
dispositif différentiel résiduel (DDR) en conditions de défaut

3.6

connecteur d'extrémité

borne scellée qui peut produire de la chaleur, connectée a I'extrémité du cable chauffant du
cbté opposé a 'alimentation

3.7
cable chauffant équipé assemblé en usine
cable chauffant équipé (unité) qui comprend des composants, assemblés par le fabricant
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cable
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chauffant assemblé sur site

cable chauffant fourni en touret qui comprend des composants a assembler lors de l'installation

3.9
cable

chauffant

cable avec ou sans écran conducteur électrique, métallique ou équivalent, gaine ou armure,
destiné a émettre de la chaleur a des fins de chauffage

3.10
cable

céblefmbrmﬁmmmﬁmvmmm
d’extremité

3.1
condy
partie
chaley

3.12
isolan
matér

potentiel de terre

3.13
comp

chauffant équipé

cteur chauffant

r

t
au qui isole chaque conducteur des autres conducteurs.ou des parties conductri

bsants adaptés intégrés

ecteur

d’un cable chauffant en série dans laquelle I'énergie électrique_est transformiée en

es au

Connirions et terminaisons électriques assemblées en usine ou sur site, telles q

termi
avec |
celui-g

3.14
tempé

température maximale du revétement externe d'un cable chauffant

3.15
tensig
tensio

3.16
cable
éléme

aisons thermorétractables, les embouts d’étanchéité moulés et les jonctions comp
b forme générale du cable chauffant et'qui sont exposées au méme environneme

rature de gaine maximale

n nominale
h réelle appliquée-au cable chauffant en service

chauffant en paralléle
hts chauffants a connexion électrique paralléle, chaque élément chauffant étant d

e les
tibles
Nt que

Sposé

de ma
en wa
de lal

3.17
résist

Fiére continue ou installé dans des unités ou des zones discrétes, de sorte que la
t

ensité

par_unité de longueur ne varie pas de maniére significative du fait d’'une modification

ongueur de circuit

ance assignée

résistance a 20 °C pour 1 m du conducteur

Note 1
pour ch

a l'article:
aque conducteur.

La plupart des céables chauffants contiennent plus d'un conducteur et la résistance est mesurée
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3.18
tension assignée
tension de référence pour laquelle le cable chauffant est congu

Note 1 a l'article: La tension assignée est exprimée par la combinaison de deux valeurs U,/U, exprimées en volts:

U,

o estlavaleur efficace entre un conducteur isolé quelconque et la "terre" (revétement métallique du cable ou le

milieu environnant);

U est la valeur efficace entre deux conducteurs diphasés quelconques d’un cable multiconducteur ou d’'un
systeme de cables unipolaires.

Note 2 a l'article: Voir I'lEC 62440:2008, 5.2 [3].

3.19
essaifindividuel de série
essai pffectué par le fabricant sur chaque longueur de cable fabriqué pour vérifier\que chaque
longugur satisfait aux exigences spécifiées

3.20
essailsur préléevements
essai leffectué par le fabricant sur des échantillons de cables complets ou des compgpsants
prélevigs sur un cable complet, a une fréquence déterminée, afin.de-vérifier que le produit fini
satisfgit aux exigences spécifiées

3.21
gaine
revétegment uniforme et continu, métallique ou non qui“enferme le ou les conducteurs [solés,
utilisé|pour la protection mécanique et pour protéger.le cable contre les influences exterpes

3.22
essailde type
essaiq réalisés, sur une base commerciale~générale, avant de fournir un type de cable cpuvert
par lg présent document dans le but\'de démontrer des caractéristiques de performance
satisfgisantes pour satisfaire a I'application souhaitée

Note 1 f l'article: La nature des essais.de type est telle que, aprés avoir été réalisés, il n’est pas nécessairg de les
répéter| sauf si des modifications effectuées au niveau de la conception, des matériaux ou du procédé de fabrication
du cablg sont susceptibles de modifier les caractéristiques des performances.

4 Cjlassification mécanique

Les c3bles chadffants mentionnés dans le présent document ont été répartis en deux classes
qui indiquent.Jeur aptitude a résister a des forces mécaniques pendant et aprés leur instalation.
Ces classes'sont les suivantes:

— la glasse mécanique M1: pour les cables chauffants destinés a des installations compgortant
de faibles risques de dommages mécaniques;

— la classe mécanique M2: pour les cables chauffants destinés a des installations comportant
des risques élevés de dommages mécaniques.

La classe de chaque cable chauffant est déterminée par la mesure de ses performances par
rapport aux exigences des 8.2.7 et 8.2.14.

NOTE 1 La classe mécanique M1: pour les cables chauffants destinés a étre utilisés dans des applications avec
de faibles risques de dommages comme l'installation sur des surfaces unies telles que des sous-couches homogénes
plates en béton ou en matériaux a base de bois ou sur des isolants thermiques et enfouis dans des chapes sans
éléments acérés.

NOTE 2 La classe mécanique M2: pour des cables chauffants destinés a étre utilisés dans les applications avec
des risques élevés de dommages mécaniques comme l'installation sur des treillis de renfort en acier, I’enfouissement
direct dans le sol ou dans du béton contenant des éléments acérés, sur des toits ou des gouttiéres.
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5 Exigences relatives au marquage

Le produit doit étre identifié par impression, par relief ou par creux sur la gaine ou sur une
étiquette qui lui est apposée, voire sur un élément a I'intérieur du cable chauffant.

La mé

thode par relief ne doit pas étre utilisée sur l'isolant.

Le produit doit comporter de maniere permanente une étiquette qui doit étre aisément repérable
par l'installateur électricien.

L’étiquette doit étre apposée sur la partie du produit qui est aisément visible lors du déballage

du prg

duit prét pour 'installation

Le mafrquage doit comporter au moins:

o g

e Ja
e |a
ch

pa
inf

e Ja
po
e Je

La dis

entification du fabricant par son nom et/ou un symbole;
référence du type de produit;
résistance par métre de cable chauffant a 20 °C en ohms par-~metre pour un

brmations ne sont pas exigées pour les cables chauffants équipés;
Classe mécanique;

ension assignée pour les cables chauffants en paralléle ou la tension nominale ma
ur les cables chauffants en série;

cas échéant, la mention "non ignifuge".

ance entre la fin d’'un ensemble complet derepéres et le début de I'’ensemble suiv

doit pas dépasser:

- 55
- 27

D mm, si le marquage est apposé surila gaine;

b mm si le marquage est apposé~sur un élément a I'intérieur du cable chauffant.

Lorsqlie les unités sont assemblées en usine, les informations complémentaires sui

doiveri

Pour |

t étre fournies:

Bs unités résistives.en série:

ension nominalej
buissance totale et la puissance par metre;
Fésistance) totale.

bs unites résistives en paralléle:

puffant résistif en série a un ou deux conducteurs et la puissance de sortie en
r métre a une température de référence pour un cable chauffant en parallélq.

cable
watts
Ces

imale

Ant ne

antes

ension nominale;

— la puissance de sortie en watts par métre a une température de référence ou la puissance
totale.

Le marquage par impression doit étre durable. La vérification de cette exigence doit étre
effectuée par I’essai donné en 8.2.21.

Les points ci-dessus constituent les exigences minimales et les fournisseurs sont libres
d'ajouter toute information complémentaire qui peut étre utile, telle que:

Des informations d’identification de tracabilité doivent étre ajoutées, telles que la semaine et
I'année de fabrication, ou le numéro de lot.

NOTE

Des réglementations nationales ou régionales peuvent spécifier d'autres exigences.
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6 Exigences relatives aux instructions d’installation

Le fabricant doit fournir des instructions d’installation spécifiques pour les cables chauffants,
les cables chauffants équipés et les composants. Les instructions doivent identifier clairement
a quels produits et emplacements elles s’appliquent. Elles doivent inclure les informations
suivantes:

a) l'utilisation ou les utilisations prévues, soit par un type d’application général, soit par une
liste d’applications spécifiques;

b) un

c) le

moyen d’isolement de tous les conducteurs de I'alimentation;

fait qu'une protection contre les surintensités est fournie;

d) Iin
30
e) po
mé
zo

k) un
év
en
int
éle

) le
ou

m) po

rég
Les p
d'ajou

NOTE
exigend

dication "un dispositif différentiel résiduel (DDR) dont le courant résiduel ne dépas
mA est exigé";

ur les cables chauffants de la classe mécanique M1, congus pour Aes contr
caniques de niveau réduit, I'indication suivante: "Attention: ne pas_Utiliser dar
hes qui présentent des risques de chocs ou de contraintes mécaniques-elevés”;

e indication applicable qui indique que toute gaine métallique, toute)tresse, tout éc

hnectés a une borne de terre;

sque des cables chauffants sans écran sont installés, ils/doivent étre recouverts

30 mA selon la norme d’installation, et I'indication.de-ces dispositifs doit étre ex
ir également 'lEC 60364-7-701 et '|EC 60364-7:753;

empérature d’installation minimale;
rayon de courbure minimal;
empérature de gaine maximale, le cas-échéant;

e indication telle que: "La présencesdu cable chauffant doit étre signalée de
dente par la mise en place de panneaux d’avertissement ou de marquages,
placements appropriés, tels que“les points de raccordement de I'énergie et/ou

ctrique d’accompagnement de l'installation”;

cas échéant, I'indication JLe cable chauffant doit étre uniquement installé dans du
dans d’autres matériaux non combustibles";

ur les cables chauffants résistifs en série qui comportent plus de deux conducte
istance de chague conducteur doit étre indiquée.

pints ci-déssus constituent les exigences minimales et les fournisseurs sont
er toute_information complémentaire qui peut étre utile.

D€s réglements nationaux, ou, en I’'absence de ces derniers, la série IEC 60364 [4], peuvent spéci
es\sUpplémentaires.

be pas

aintes
s des

fan ou

te couverture équivalente électriquement conductrice du cable-chauffant doivent étre

d’'une

ille électriquement reliée a la terre ou d’un dispositif équivalent et protégés par up DDR

licite.

fagon
a des
a des

brvalles réguliers le long duccircuit, et étre mentionnée dans toute documentation

béton

rs, la

libres

fier des

7 Exigences générales pour la construction des cables chauffants

7.1

Généralités

Les cables chauffants doivent étre congus et construits de sorte qu’ils présentent une tenue
électrique, thermique et mécanique et pour que leurs performances en utilisation normale ne
présentent pas de danger pour I'utilisateur ou I'environnement.

Des rubans, des bourrages, des chaines de bourrage, etc. peuvent étre utilisés dans les cables

chauff

Tous |

ants.

es composants adaptés intégrés doivent satisfaire au présent document.
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La vérification est effectuée par I'ensemble des exigences et des essais spécifiés dans le
présent document.

Il est présupposé que toutes les parties exposées d'un cable chauffant et d’'un cable chauffant
équipé congus pour une utilisation en contact avec de I’eau du robinet sont construites avec
des matériaux qui satisfont aux exigences nationales ou locales pertinentes.

7.2 Conducteurs

Les conducteurs doivent étre constitués d’un ou de plusieurs fils d’un métal pur ou allié ou d’un
autre matériau approprié.

La valpur de la résistance des conducteurs a 20 °C doit étre conforme aux valeurs fourniLs par

le fabilicant avec une tolérance maximale de i},o %.

Le mdtériau du conducteur chauffant utilisé ne doit pas avoir un coefficiént"de tempdrature
négatif. La vérification doit étre effectuée selon I'essai de 8.2.1.

7.3 |lsolant
Les mptériaux isolants utilisés dans les cables chauffants doivent, étre adaptés pour I'utilisation

prévu¢. Cette caractéristique doit étre vérifiée par la conformité aux essais et aux exidences
indiqugs dans le présent document.

La valpur moyenne minimale de I’épaisseur de l'isolant doit étre fixée par le fabricant, mgsurée
conformément a I'lEC 60811-201, et satisfaire aux €xigences minimales spécifiées en 83.4.

7.4 |Ecran conducteur électrique

condurteur électrique réparti sur toute~leur longueur, ou une gaine, un ruban ou une douche
stratifiée électriquement conducteurs) voire tout autre matériau électriquement conducteur
adapté. L’écran métallique ou let-matériau électriquement conducteur doit permettre| au(x)
dispoditif(s) de protection de fornctionner comme prévu.

Si cela est applicable et exigé, les cables@hauffants doivent étre équipés d’un écran mégEyllique

NOTE 1 Des exigences nationales complémentaires peuvent s'appliquer aux cables chauffants sans écran
conducfeur électrique.

La régistance de la.gaine conductrice ou de I’écran conducteur, y compris un conductgeur de
mise 4 la terre indépendant qui doit étre en contact avec la gaine ou I’écran, ne doit pgds étre
supérieure a laplus petite des valeurs entre celle de chaque conducteur du cable chauffant et
celle ¢’un conducteur massif en cuivre d’une section de 0,5 mm? telle que celle donné¢ pour
un comducteur de classe 1 conformément a I'lEC 60228. Plusieurs fils de cuivre peuvent étre
assocTés afin de satisfaire aux exigences. T

NOTE 2 Dans certains pays, les reglements nationaux exigent que la résistance soit inférieure a celle de
conducteurs en cuivre de 0,5 mmZ2.

La vérification doit étre effectuée comme cela est décrit en 8.2.1.

Lorsque seule une gaine conductrice ou seul un écran conducteur est utilisé comme conducteur
de mise a la terre, la résistance mesurée doit étre la résistance totale y compris le fil de
connexion de terre (fil de masse).

Les écrans conducteurs électriques doivent étre construits de telle sorte qu’ils empéchent la
pénétration de corps étrangers de plus de 1 mm de diamétre dans l'isolant sans entrer en
contact avec I’écran. La vérification doit étre effectuée au moyen de I'essai spécifié en 8.2.5.
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