IEC/IEEE 62395-1:2024-06(en)

158 & IEEE |IEC/IEEE 62395-1

®
®

INTERNATIONAL
STANDARD

Edition 1.0 2024-06

colour
inside

Electrical resistance trace heating systems for industrial and commercial
applications —
Part 1: General and testing requirements

IEC/IEEE 62395-1 Ed.1.0 - Preview only Copy via ILNAS e-Shop




IEC/IEEE 62395-1 Ed.1.0 - Preview only Copy via ILNAS e-Shop

Copyright © 2024 IEEE

IEC Secretariat
3, rue de Varembé
CH-1211 Geneva 20

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2024 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 being
secured. Requests for permission to reproduce should be addressed to either IEC at the address below or IEC’s
member National Committee in the country of the requester or from IEEE.

Institute of Electrical and Electronics Engineers, Inc.
3 Park Avenue
New York, NY 10016-5997

Switzerland United States of America
Tel.: +41 22 919 02 11 stds.ipr@ieee.org
info@iec.ch www.ieee.org
www.iec.ch

About the IEC

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

About the IEEE

IEEE is the world’s largest professional association dedicated to advancing technological innovation and excellence for the
benefit of humanity. IEEE and its members inspire a global community through its highly cited publications, conferences,
technology standards, and professional and educational activities.

About IEC/IEEE publications

The technical content of IEC/IEEE publications is kept under constant review by the IEC and IEEE. Please make sure that
you have the latest edition, a corrigendum or an amendment might have been published.

IEC publications search - webstore.iec.ch/advsearchform
The advanced search enables to find IEC publications by a
variety of criteria (reference number, text, technical
committee, ...). It also gives information on projects, replaced
and withdrawn publications.

IEC Just Published - webstore.iec.ch/justpublished

Stay up to date on all new IEC publications. Just Published
details all new publications released. Available online and once
a month by email.

IEC Customer Service Centre - webstore.iec.ch/csc

If you wish to give us your feedback on this publication or need
further assistance, please contact the Customer Service
Centre: sales@iec.ch.

IEC Products & Services Portal - products.iec.ch

Discover our powerful search engine and read freely all the
publications previews, graphical symbols and the glossary.
With a subscription you will always have access to up to date
content tailored to your needs.

Electropedia - www.electropedia.org

The world's leading online dictionary on electrotechnology,
containing more than 22 500 terminological entries in English
and French, with equivalent terms in 25 additional languages.
Also known as the International Electrotechnical Vocabulary
(IEV) online.



mailto:stds.ipr@ieee.org
mailto:info@iec.ch
http://www.ieee.org/
https://www.iec.ch/
https://webstore.iec.ch/advsearchform
https://webstore.iec.ch/justpublished
https://webstore.iec.ch/csc
mailto:sales@iec.ch
https://products.iec.ch/
http://www.electropedia.org/

IEC/IEEE 62395-1 Ed.1.0 - Preview only Copy via ILNAS e-Shop

118 & IEEE IEC/IEEE 62395-1

]
®

Edition 1.0 2024-06

INTERNATIONAL
STANDARD

colour
inside

Electrical resistance trace heating systems for industrial and commercial
applications —
Part 1: General and testing requirements

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

ICS 25.180.10 ISBN 978-2-8322-9002-6

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

® Registered trademark of the International Electrotechnical Commission



IEC/IEEE 62395-1 Ed.1.0 - Preview only Copy via ILNAS e-Shop

—2 - |EC/IEEE 62395-1:2024 © IEC/IEEE 2024

CONTENTS

FOREWORD ...ttt et e e e e e et e et e e e et e et e e e e et e e e et e e e et e e e eanns 5
INTRODUGCTION ...t e e e e e e e e e e e e et et e e e et e e e e e e e e et eeanaeenns 7
1 S oo o 1= Y0P 8
2 NOIMALIVE FEFEIENCES .. e e et e et ea s 8
3 Terms and definitions ... e 9
4 General reqUIrEMENTS ... e 14
4.1 LT a1 = PP 14
4.2 Electrically conduCtive COVENNG ......oiuiiiiiiiie e 15
4.3 Electrical circuit protection requirements for branch circuits ................cccooiiiinn.. 15
4.4 Temperature reqUIremMENtS ... . e 15
4.41 LY o= = | 15
4.4.2 StabiIliZed AESIGN ..o 15
4.4.3 Controlled deSigN ... . e e 15
4.4.4 Controls and monitoring for fire sprinkler systems and safety showers........... 16
LS I = =3 {1 o S 16
5.1 TyPe teStS — GENEIAL .. e 16
5.2 Type tests — All applications. ... 19
5.2.1 DiIelECtriC teSt . e 19
5.2.2 Electrical insulation resistance test............o 20
5.2.3 Flammability test ..o 20
5.2.4 Room temperature impact test ... 23
5.2.5 Minimum temperature impact test ... ... 25
5.2.6 Deformation teSt . ... i 26
5.2.7 Cold bend teSt oo e 27
5.2.8 Water resistance test .. ... 28
5.2.9 Integral components resistance to water test ... 28
5.2.10 Verification of rated output.......... 29
5.2.11 Thermal stability of electrical insulating material ..................ccoooiiinis 33
5.2.12 Thermal performance test ... ... 33
5.2.13 Maximum sheath temperature...........coooiiiii 35
5.2.14 Verification of start-up current...........o 46

5.2.15 Verification of the electrical resistance of the electrically conductive
LoT0 XY= T o o PPN 46
5.2.16 Test for heating device / heating device set glands - General ........................ 47
5.2.17 Connection Integrity (integral components) ........ccooiiiiiiiiiiiii e 48

5.3 Type tests — Additional tests for outdoor exposed surface heating

installations without thermal insulation ..., 50
5.3.1 Verification of rated outpuUt..........ooiiiii 50
5.3.2 Determination of maximum sheath temperature ... 50
5.3.3 Increased moisture resistance test. ... 50
5.3.4 UV and condensation test ... ... 51
5.3.5 Resistance to cutting test.... ..o 51
5.3.6 ADraSiON 1eS T oo 51
5.3.7 T EN S ON FE St .. 52
5.3.8 Rail system voltage spike test. ... 52
5.3.9 Rail system over-voltage test...... ..o 53



IEC/IEEE 62395-1 Ed.1.0 - Preview only Copy via ILNAS e-Shop

IEC/IEEE 62395-1:2024 © |IEC/IEEE 2024 -3 -

5.4 Type tests — Additional tests and test modifications for embedded heating

APP AT ONS . e 53
5.4.1 Verification of rated outpuUt..........ooiiiiii 53
5.4.2 Determination of maximum sheath temperature ...............ccooooiiiiiiiiiinnne, 53
5.4.3 Resistance to cutting test. ... 53
5.4.4 Flammability test ..o 53
5.5 Type tests — Additional tests for applications of trace heaters internal to

(oToYaTo LU TL =1 o To I o 1o 11 o S 53
5.5.1 Verification of rated outpuUt..........ooiiiiii 53
5.5.2 Determination of maximum sheath temperature ...............ccooooiiiiiiiiinnen. 53
5.5.3 Increased moisture resistance test..........ooo 54
5.5.4 Pull-strength test ... 54
5.6 Type tests — Additional requirements for sprinkler systems ...................L 55
5.6.1 Normal and abnormal operation test ..o 55
5.6.2 Normal operation test with controller.............ccooi i 55
5.6.3 Abnormal operation test with controller malfunctioning..................co.oi. 58
5.6.4 Abnormal operation test without controller ... 58
5.6.5 Testing for control systems for fire sprinkler systems ...............cooiiits 58
5.7 ROUIINE 1S S e 58
5.7.1 DieleCtriC te St e 58
5.7.2 Verification of rated output........... 59
B MAIKING e e 59
6.1 LT a1 = PP 59
6.2 Product Markings ... .. 59
7 Installation INSTrUCTIONS . ... o e 60
Annex A (informative) Determination of test samples for type testing ...........ccooociiiiii, 62
(2710 [T o = Y o1 2 V2N 64
Figure 1 — Flammability test .. ..o e 22
Figure 2 — Example of room temperature impact test apparatus.............cooooviiiiiiiiiiinen, 24
Figure 3 — Example of minimum temperature impact test apparatus................cooceeviiiiininn.. 26
Figure 4 — Cold bend test ... ..o 27
Figure 5 — Integral components resistance to water test............oo 28
Figure 6 — Verification of rated outpuUt ... 32
Figure 7 — Verification of sheath temperatures utilizing pipe sculpture fixture........................ 37
Figure 8 — Verification of sheath temperatures utilizing plate fixture ... 39

Figure 9 — Verification of sheath temperatures utilizing plate fixture with serpentined
£ = 101 o 1P 40
Figure 10 — Plate fixture with two samples Crossed OVEr .......cc.ooiuiiiiiiiiii e 41
Figure 11 — Plate fixture with a single sample crossed OVer ..........coooiiiiiiiiiii i, 42
Figure 12 — Maximum sheath temperature using the product approach ................................. 46
Figure 13 — Gland temperature measurement — location of thermocouples............................ 48
Figure 14 — Typical splice firm attachment apparatus............c.cooiiiiiiii 49
Figure 15 — ADrasion teSt ... ..o i 52

Figure 16 — Sprinkler system temperature control test — branch line arrangement................. 56



IEC/IEEE 62395-1 Ed.1.0 - Preview only Copy via ILNAS e-Shop

-4 — |EC/IEEE 62395-1:2024 © IEC/IEEE 2024

Figure 17 — Sprinkler system temperature control test — branch line — alternative

= T =T aTe =T 0 1 T=T o | ST PP 57
Figure 18 — Sprinkler system temperature control test — supply pipe arrangement ................ 57
Table 1 — Trace heater and surface heater types and related attributes ................................ 17
Table 2 — Applicable tests for trace heaters, surface heaters, and integral components,

by trace heater and surface heater type ... ... 18
Table 3 — Test voltages for the dielectric test.........coiviiiiiii e, 19
Table 4 — Applicable test subclauses for the verification of rated output.............................L. 29
Table 5 — Pulling forces for strain relief test ... ... 47
Table 6 — Product Marking ... ... 60
Table A.1 — Determination of test SaAmMPIesS ..ot 62



IEC/IEEE 62395-1 Ed.1.0 - Preview only Copy via ILNAS e-Shop

IEC/IEEE 62395-1:2024 © |IEC/IEEE 2024 -5 -

1)

2)

3)

4)

5)

6)
7)

8)

9)

ELECTRICAL RESISTANCE TRACE HEATING SYSTEMS
FOR INDUSTRIAL AND COMMERCIAL APPLICATIONS -

Part 1: General and testing requirements

FOREWORD

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

IEEE Standards documents are developed within IEEE Societies and Standards Coordinating Committees of the
IEEE Standards Association (IEEE SA) Standards Board. IEEE develops its standards through a consensus
development process, approved by the American National Standards Institute, which brings together volunteers
representing varied viewpoints and interests to achieve the final product. Volunteers are not necessarily members
of IEEE and serve without compensation. While IEEE administers the process and establishes rules to promote
fairness in the consensus development process, IEEE does not independently evaluate, test, or verify the
accuracy of any of the information contained in its standards. Use of IEEE Standards documents is wholly
voluntary. IEEE documents are made available for use subject to important notices and legal disclaimers (see
https://standards.ieee.org/ipr/disclaimers.html for more information).

IEC collaborates closely with IEEE in accordance with conditions determined by agreement between the two
organizations. This Dual Logo International Standard was jointly developed by the IEC and IEEE under the terms
of that agreement.

The formal decisions of IEC on technical matters express, as nearly as possible, an international consensus of
opinion on the relevant subjects since each technical committee has representation from all interested IEC
National Committees. The formal decisions of IEEE on technical matters, once consensus within IEEE Societies
and Standards Coordinating Committees has been reached, is determined by a balanced ballot of materially
interested parties who indicate interest in reviewing the proposed standard. Final approval of the IEEE standards
document is given by the IEEE Standards Association (IEEE SA) Standards Board.

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

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

IEC and IEEE do not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC and IEEE are not responsible
for any services carried out by independent certification bodies.

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

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

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

Attention is drawn to the possibility that implementation of this IEC/IEEE Publication may require use of material
covered by patent rights. By publication of this standard, no position is taken with respect to the existence or
validity of any patent rights in connection therewith. IEC or IEEE shall not be held responsible for identifying
Essential Patent Claims for which a license may be required, for conducting inquiries into the legal validity or
scope of Patent Claims or determining whether any licensing terms or conditions provided in connection with
submission of a Letter of Assurance, if any, or in any licensing agreements are reasonable or non-discriminatory.
Users of this standard are expressly advised that determination of the validity of any patent rights, and the risk
of infringement of such rights, is entirely their own responsibility.


https://standards.ieee.org/ipr/disclaimers.html

IEC/IEEE 62395-1 Ed.1.0 - Preview only Copy via ILNAS e-Shop

-6 - |IEC/IEEE 62395-1:2024 © IEC/IEEE 2024

IEC/IEEE 62395-1 has been prepared by IEC technical committee 27: Industrial electroheating
and electromagnetic processing, in cooperation with Petroleum & Chemical Industry Committee
of the IEEE Industrial Applications Society, under the IEC/IEEE Dual Logo Agreement between
IEC and IEEE. It is an International Standard.

This document is published as an IEC/IEEE Dual Logo standard.

This first edition cancels and replaces the second edition published in 2013. This edition
constitutes a technical revision.

This edition includes the following significant technical changes, apart from general revisions

of IEC 62395-1 and harmonization with IEEE 515 [1]! and IEEE 515.1 [2], with respect to the

previous edition:

a) Added control and monitoring requirements for fire sprinkler systems and safety showers.

b) Provided a supplemental ice bath method for verification of rated output.

c) Provided constructional and type test requirements for glands used to terminate heating
devices to an exposed enclosure.

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

Draft Report on voting

27/1182A/FDIS 27/1186/RVD

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

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

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

A list of all parts in the IEC 62395 series, published under the general title Electrical resistance
trace heating systems for industrial and commercial applications, can be found on the IEC
website.

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

e reconfirmed,

e withdrawn, or

e revised.

IMPORTANT - The "colour inside™ logo on the cover page of this document indicates
that it contains colours which are considered to be useful for the correct understanding
of its contents. Users should therefore print this document using a colour printer.

T Numbers in square brackets refer to the Bibliography.
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INTRODUCTION

IEC/IEEE 62395-1 provides the essential requirements and testing appropriate to electrical
resistance trace heating equipment used in industrial and commercial applications. While some
of this work already exists in national or international standards, this document has collated
much of this existing work and added considerably to it.

IEC/IEEE 62395-2 provides detailed recommendations for the system design, installation and
maintenance of electric trace heating systems in industrial and commercial applications.

It is the objective of the IEC/IEEE 62395 series that, when in normal use, electrical trace heating
systems operate safely under their defined conditions of use, by

a) employing heaters of the appropriate construction and meeting the test criteria detailed in
IEC/IEEE 62395-1. The construction includes a metallic sheath, braid, screen or equivalent
electrically conductive covering;

b) operating at safe temperatures when designed, installed, and maintained in accordance with
IEC/IEEE 62395-2.

c) having at least the minimum levels of overcurrent and earth-fault protection required in
IEC/IEEE 62395-1 and IEC/IEEE 62395-2.
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