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UL 60079-30-1 is an adoption of IEC/IEEE 60079-30-1, First Edition, issued by the IEC Sep:i'mber
2015. Please note that the National Difference document incorporates all of the U.S national
differeng¢es for UL 60079-30-1.

Text thaf has been changed in any manner or impacted by UL's electronic publishing system is marked
with a vertical line in the margin.

The reqyirements are substantially in accordance with Proposal(s) on this'subject dated May 28, p021.

All rightg reserved. No part of this publication may be reproduced, stored in a retrieval system, or
transmitted in any form by any means, electronic, mechanical photocopying, recording, or ptherwise
without grior permission of UL.

UL provifdes this Standard "as is" without warranty of any'kind, either expressed or implied, including but
not limitdd to, the implied warranties of merchantability,or fithess for any purpose.

In no eyent will UL be liable for any specialjtincidental, consequential, indirect or similar gamages,
including loss of profits, lost savings, loss of\@ata, or any other damages arising out of the use| of or the
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this Stanidard, regardless of the form(of the claim.

Users of| the electronic versiens of UL's Standards for Safety agree to defend, indemnify, and hold UL
harmlesg from and against-any loss, expense, liability, damage, claim, or judgment (including rdasonable
attorney's fees) resulting from any error or deviation introduced while purchaser is storing an glectronic
Standard on the purchaser's computer system.
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Preface (UL)

This UL Standard is based on IEC/IEEE Publication 60079-30-1: first edition Explosive Atmospheres - Part
30-1: Electrical Resistance Trace Heating — General and Testing Requirements. IEC publication 60079-
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These materials are subject to copyright claims of IEC and UL. No part of this publication may be
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All requests pertaining to the Explosive Atmospheres — Part 30-1: Electrical Resistance Trace Heating —
General and Testing Requirements 60079-30-1 Standard should be submitted to UL.
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National

Differences

National Differences from the text of International Electrotechnical Commission (IEC) Publication
IEC/IEEE 60079-30-1, Explosive Atmospheres — Part 30-1: Electrical Resistance Trace Heating — General
and Testing Requirements, copyright 2015, are indicated by notations (differences) and are presented in

bold text

using legislative text (strike-out and underline).

There are five types of National Differences as noted below. The difference type is noted on the first line of
the National Difference in the standard. The standard may not include all types of these National
Differences.

D1 - Th
eliminati

D2 - Th
requiren
requiremn

DC -Th

DE - Thése are National Differences based on editorial comments:or'corrections.

DR-Th

Each nafional difference contains a description of what the'national difference entails. Typically ¢

following
text:

Addition
annex. A

Deletion
figure, of

Modific
replace
annex of

bn of which would compromise safety for consumers and users of products.

ents reflect national safety practices, where empirical substantiation (for_the IEC o
ent) is not available or the text has not been included in the IEC standard.

bse are National Differences based on the national regulatory requirements.

words is used to explain how the text of the national difference is to be applied to the

/ Add - An addition entails adding accomplete new numbered clause, subclause, table,
ddition is not meant to include adding select words to the base IEC text.

/ Delete - A deletion entails\eomplete deletion of an entire numbered clause, subclau
annex without any replacement text.

tion / Modify - A modification is an altering of the existing base |IEC text such as the
ent or deletion of certain words or the replacement of an entire clause, subclause, table,
the base IEC téxt.

bse are National Differences which are based on basic safety principles and requil’ements,

bse are National Differences from IEC requirements based on existing safety practicgs. These

national

ese are National Differences based on the component standards-and will not be delefed until a
particulaf component standard is harmonized with the IEC component standard.

ne of the
base |IEC

figure, or

se, table,

addition,
figure, or
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FOREWORD
INTERNATIONAL ELECTROTECHNICAL COMMISSION

EXPLOSIVE ATMOSPHERES - Part 30-1: Electrical resistance trace heating — General and testing
requirements

1) 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
Internation, —Fechni —Fechnica - bH Acvar RAS)4 ides (hereafter
referred tojas “IEC Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committée interested in
the subject dealt with may participate in this preparatory work. International, governmental and nongovernmental, ofganizations
liaising with the IEC also participate in this preparation.

IEEE Stanflards documents are developed within IEEE Societies and Standards Coordinating Committ€es of the IEEH Standards
Associatiop (IEEE-SA) Standards Board. IEEE develops its standards through a consensus development process, apprpved by the
American INational Standards Institute, which brings together volunteers representing varied viewpaints and interests to fachieve the
final produgt. Volunteers are not necessarily members of IEEE and serve without compensation \Whileé IEEE administers fthe process
and establ|shes rules to promote fairness in the consensus development process, IEEE does.not independently evalugte, test, or
verify the ﬂccuracy of any of the information contained in its standards. Use of IEEE Standards-documents is wholly volyntary. IEEE
document: are made available for use subject to important netices and legal disclainjers (see
http://standards.ieee.org/IPR/disclaimers.html for more information).

IEC collabprates closely with IEEE in accordance with conditions determined’by agreement between the two organizptions. This
Dual Logo |nternational Standard was jointly developed by the IEC and IEEE/Under the terms of that agreement.

2) The fornal decisions of IEC on technical matters express, as neatly as possible, an international consensus of opjnion on the
relevant syibjects since each technical committee has representation from all interested IEC National Committees. [The formal
decisions ¢f IEEE on technical matters, once consensus within IEEE Societies and Standards Coordinating Committeds has been
reached, i§ determined by a balanced ballot of materially interested parties who indicate interest in reviewing the proposgd standard.
Final apprqval of the IEEE standards document is given by the IEEE Standards Association (IEEE-SA) Standards Board.

3) IEC/IEEE Publications have the form of recommendations for international use and are accepted by IHC National
Committeels/IEEE Societies in that sense. Whilesall_reasonable efforts are made to ensure that the technical content ¢f IEC/IEEE
PublicatioE 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.

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

5) IEC angl IEEE do not.provide any attestation of conformity. Independent certification bodies provide conformity fssessment
services afd, in some<areas, access to IEC marks of conformity. IEC and |IEEE are not responsible for any services cqrried out by
independept certification’bodies.

6) All userg should ensure that they have the latest edition of this publication.

7) 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.

8) 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.

9) 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-
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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.

International Standard IEC/IEEE 60079-30-1 has been prepared by IEC technical committee 31:
Equipment for explosive atmospheres, in cooperation with the Petroleum & Chemical Industry Committee
of the IEEE Industrial Applications Society under the IEC/IEEE Dual Logo Agreement.

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

NOTE A list of IEEE participants can be found at the following URL: http:/standards.ieee.org/downloads/60079/60079-30-1-
2015/60079-30-1-2015_wa-participants.pdf .

This first| edition of IEC/IEEE 60079-30-1 cancels and replaces the first edition of IEC~600F9- 30-1
published in 2007 and constitutes a technical revision.

This editipn includes the following significant changes, apart from the general revision-and updatipg of the
first editign of IEC 60079-30-1 and harmonization with IEEE Std 515, with respectt¢ the previous gdition:

« the inclysion of a minimum temperature impact test;

« the addition of a mechanical procedure in the thermal stability test;

« the inclysion of a thermal performance test to replace the thermyal safety requirements;

« the inclysion of a second procedure utilizing a plate fixturefor sheath temperature determination
« the inclysion of an ultraviolet and condensation test;

« the revigion and significant expansion of dogiimentation requirements;

« the addition of Annexes covering requirements for Divisions 1 and 2;

« the addition of a table covering the)applicability of requirements from IEC 60079-0;

« the addition of an Annex covering trace heater product design verification methodology (formerly located
in IEC 60P79-30-2);

« the further harmonization of this edition with several national standards.

The signfficance of changes between IEC 60079-30-1, Edition 1.0 (2007) and IEC/IEEE 60(Q79-30-1,
Edition 1)0(2015) is as listed below:
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1

Significance of changes with respect to IEC 60079-28:2006

Type
Changes Clause Minor and | Extension Major
editorial technical
changes changes

Addition of clarification for the exclusion of EPLs Ga and Da 1 X
Addition of requirements for the Division method of area classification 1 X
that may be applied by some users =
Addition of table specifying the application or exclusion of specific 1 X
clauses of TECG0079-U EQIION © =
For stabillzed designs, a clarification for the need for verification by 452 X
testing arld the addition of a table for the specific requirements —==
For contrglled designs, a clarification for the need for verification by 453 X
testing anjd the addition of a table for the specific requirements e
For contrlled designs, clarifications and additions on the separate 453 X
requireménts for Gb/Db and Gc¢/Dc =
The requirements for calibration of the flammability test fixture are
replaced pith equivalent requirements for the energy levels of the test 5.1.4 X
gases
Addition ¢f a minimum temperature impact test 5.1.5 C1
For thernfal stability, the addition of a bending requirement on a

5.141 C1
mandrel
The replacement of the thermal safety procedure with a thermal t¥ 12 c2
performafice procedure N
The addifjon of a second procedure utilizing a plate fixture for the 51132 c3
systems fnethod for maximum sheath temperature determination =
Addition ¢f outdoor exposure test 5.1.16 C4
Requirenient changed for the marking of the minimum.installation 6.1 cs
temperatyire i
Addition ¢f new markings requirements for field assembled 6.2 cs
componepts ==
Additions|and changes to the documentationrequirements 7 C5
Addition ¢f Annex Annex A X
Addition ¢f Annex Annex B X
Addition ¢f Annex specifyingtraee heating design verification
methodolpgy, moved from,IE€-60079-30-2 Annex C cé
Addition ¢f Annex for the Division method of area classification that A D X
may be applied by some users nnex 2
Addition ¢f Annéx-for the Division method of area classification that A £ X
may be applied.\by some users nnex &

NOTE The technical changes referred to include the significance of technical changes in the revised IEC Standard, but they do not
form an exhaustive list of all modifications from the previous version.

Explanations:

A) Definitions

Minor and editorial changes:

clarificati

on
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decrease

of technical requirements

minor technical change

editorial corrections

These are changes which modify requirements in an editorial or a minor technical way. They include
changes of the wording to clarify technical requirements without any technical change, or a reduction in
level of existing requirement.

Extension addition of technical options

These ar
are giver
standard
edition.

Major ted
addition ¢
increase

These ar
that a pr
given in

b changes which add new or modify existing technical requirements, in a way that ney
, but without increasing requirements for equipment that was fully compliant ‘with the
Therefore, these will not have to be considered for products in conformity)with the p

thnical changes
f technical requirements
bf technical requirements

b changes to technical requirements (addition, increase of the level or removal) made
pduct in conformity with the preceding editioniwill not always be able to fulfil the requ
the later edition. These changes have to®e considered for products in conformity

preceding edition. For these changes additional information is provided in clause B) below.

NOTE Thes
on equipme

e changes represent current technological knowledge. However, these changes should not normally have a
nt already placed on the market.

B) Informpation about the background of ‘Major Technical Changes’

C1 — Th¢

C2-The
stability o

options
previous
receding

in a way
irements
with the

h influence

requirements for additional mechanical testing have been included for harmonization and for
added safety.

requirements for thermal performance have been included to recognize the necessity fo
f products.dn-explosive atmospheres.

C3-As

caond, procedure utilizing a plate fixture has been included for sheath temperature deter

I thermal

mination,

which magy be used in lieu of the sheath temperature verification part of 5.1.13.4.2.

C4 — An outdoor exposure test has been added to cover products that may be exposed to sunlight and
moisture in the intended application.

C5 — Additional marking and documentation requirements have been added to provide additional
information to the end user.

C6 — The trace heating design verification methodology has been added to align with the evaluation
requirements for the stabilized design and the controlled design methods of maximum sheath temperature
determination.

The text of this standard is based on the following IEC documents:
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FDIS Report on voting

31/1191/FDIS 31/1201/RVD

Full information on the voting for the approval of this standard can be found in the report on voting

indicated

in the above table.

International standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

and mail

A list of

IEC webgite.

The IEC

publicatipn will remain unchanged until the stability date indicated)on the IEC websi
"http://webstore.iec.ch" in the data related to the specific publication. Atthis date, the publication

* reconfiimed,

* withdrapwn,

* replaced by a revised edition, or
* amended.

A bilingupl version of this publication maycbe issued at a later date.

tenance.

Explosive

stallation

Il parts of IEC 60079 series, under the general title Explosive atmospheres, ¢can be found on the

Technical Committee and IEEE Technical Committee have decided that the contents of this
te under
vill be

contain

IMPORITANT — The 'colour inside' logo on the cover page of this publication indicates that
s colours which are considered to be useful for the correct understanding of its contents.
Users gshould therefore print this document using a colour printer.

t
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INTRODUCTION

IEC/IEEE 60079-30-1 is intended to provide a comprehensive overview of the essential requirements and
testing appropriate to electric surface heating equipment used in explosive atmospheres. The
requirements of this part of IEC 60079 are considered to be the minimum requirements for equipment
protection levels Gb, Gc, Db, and Dc in explosive atmospheres for gases, dusts, and fibres/flyings. While
some of this work already exists in national standards or international standards, this standard has
collated much of this existing work and considerably added to it. This standard also contains the minimum
requirements for users applying the Division method of area classification.
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EXPLOSIVE ATMOSPHERES - Part 30-1: Electrical resistance trace
heating — General and testing requirements
1 Scope
1DV DR Modification of Clause 1 to replace with the following:
his part of IEC 60079 andard necifie aeneral and testina reag emen 0O lectrical
esistance trace heaters for application in explosive atmospheres with the exclusion of
hose for EPL Ga and Da. This standard covers trace heaters that compriseeither factory

or field (work-site) assembled units, and which may be series trace heaters, paraflel trace
eaters, trace heater pads, or trace heater panels that have been_assemblefl and/or
erminated in accordance with the manufacturer’s instructions.

his standard also includes requirements for termination assemblies and control methods
sed with trace heating systems. The explosive atmospheres-.referred to in this gtandard
ire those defined in IEC 60079-10-1 and IEC 60079-10-2.

Annexes D and E outline the application of this standard for those users applying the
Division method of area classification.

his standard supplements and modifies the general requirements of IEC60079-0 UL
50079-0, except as indicated in Table 1. Where a requirement of this standard conflicts with
a requirement of IEC—60079-0 UL 60079-0, the requirement of this standafd takes
brecedence.

Where references are made to-other IEC 60079 standards, the reference requjrements
found in these standards apply_as modified by any applicable U.S. National Differences.

Table 1
Application or exclusion of specific clauses of IEG-60079-6 UL 60079-0
{EC UL 60079-0 Electrical resistance trace heaters and integral Terminfations as
components separate
Ed. 6.0 (2041)" Clause/Subclause | Group Iand Group I Group Il comgonents
(informative) title (normative)
1 Scope Applies Applies Applies
2 Normative references | Applies Applies Applies
3 Terms and definitions | Applies, except Applies, except ambient Applies, except
ambient temperature, see 3.1 ambient
temperature, see 3.1 temperature, see
31
4 Equipment grouping | Applies Applies Applies
41 Group | Applies Excluded Applies
4.2 Group Il Applies, always lIC | Excluded Applies
4.3 Group Il Excluded Applies, outside of thermal Applies, outside
insulation only, always IIIC of thermal
insulation only

Table 1 Continued on Next Page
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Table 1 Continued

{EC UL 60079-0 Electrical resistance trace heaters and integral Terminations as
components separate
Ed.6.0 (2011) | Clause/Subclause | GroupIand Group II Group Il components
(informative) title (normative)
4.4 Equipment for a Excluded Excluded Applies
particular explosive
atmosphere
5.1 Environmental Applies Applies Applies
influences
1.4 Ambient temperature | Replaced by 6.1e) Replaced by 6.1e) Applies, Isee 31
1.2 External source of Applies Applies Applies
heating or cooling
.2 Service temperature Modified Modified Applies
341 Determination of Replaced by 4.5 in Replaced by 4.5 in Applies
maximum surface conjunction with conjunction with 5.4113 only
temperature 5.1.13 when tested in aceordance
with 5.1.13.3.
3.21 Group | electrical Applies Excluded Applies
equipment
3.2.2 Group Il electrical Applies Excluded Applies
equipment
.3.2.31 Group lll electrical Excluded Applies, where the maximum | Applies
equipment, Maximum sheath temperatures
surface temperature determined by IEC/IEEE
determined without a 60079-30-1 are used in place
dust layer of the method for
temperature determination
from IEC-60079-0 UL 60079-0.
3.2.3.2 Group lll electrical Excluded Applies, where the maximum | Applies
equipment Maximum sheath temperature is
surface temperature determined only for those
with respect to dust surfaces that are specified to
layers be exposed to layers of
combustible dust.
Does not apply for trace
heaters specified to be
covered by thermal
insulation.
3.3 Small component Excluded Excluded Applies
temperature for Group
I and Group Il
electrical equipment
6.1 Requirements for all Applies Applies Applies
electrical equipment —
General
6.2 Mechanical strength | Replaced by 4.2 Replaced by 4.2 When in direct
contact with the
trace heater, may
be substituted by
4.2
6.3 Opening times Excluded Excluded Applies
6.4 Circulating currents in | Excluded Excluded Excluded
enclosures (e.g. of
large electrical
machines)

Table 1 Continued on Next Page
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Table 1 Continued

{EC UL 60079-0 Electrical resistance trace heaters and integral Terminations as
components separate
Ed.6.0 (2011) | Clause/Subclause | Group Iand Group I Group Il components
(informative) title (normative)
6.5 Gasket retention Excluded Excluded Applies
6.6 Electromagnetic and | Excluded Excluded Applies
ultrasonic radiating
equipment
71t Nom=mmetattic Reptaced-by thetastTReplaced by thetast—— [ Applies]
enclosures and non- | paragraph of 4.1 paragraph of 4.1
metallic parts of
enclosures —
Applicability
7.1.2.1 Specification of Replaced by the last | Replaced by the last Applies
materials, General paragraph of 4.1 paragraph of 4.1
7.1.2.2 Specification of Replaced by the last | Replaced by the last Applies
materials, plastic paragraph of 4.1 paragraph of 4:1.
materials
7.1.2.3 Elastomers Replaced by the last | Replaced\by the last Applies
paragraph of 4.1 paragraph of 4.1
7.2 Thermal endurance Replaced by Replaced by requirements Applies
requirements and and tests of this standard
tests of this
standard
7.3 Resistance to light Replaced by, 5.1.16 | Replaced by 5.1.16 for trace | Applies
for trace heaters and | heaters and integral
integral components | components specified for
specified\for outdoor exposure
outdoor exposure
7.4.1 Electrostatic charges | Excluded Excluded Applies
on external non-
metallic materials,
Applicability
7.4.2 Avoidance of a'build- | Excluded Excluded Applies
up of electrostatic
charge ‘on Group | or
Group'll"electrical
equipment
7.4.3 Avoidance of a build- | Excluded Excluded Applies
up of electrostatic
charge on equipment
for Group lli
7.5 Accessible metal Excluded Excluded Applies
parts
8.1 Material composition | Excluded Excluded Applies
8.2 Group | Excluded Excluded Applies
8.3 Group I Excluded Excluded Applies
8.4 Group Il Excluded Excluded Applies
9 Fasteners Excluded Excluded Applies
10 Interlocking devices Excluded Excluded Applies
1" Bushings Excluded Excluded Applies
12 Materials used for Replaced by the last | Replaced by the last Applies
cementing paragraph of 4.1 paragraph of 4.1

Table 1 Continued on Next Page
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Table 1 Continued

{EC UL 60079-0 Electrical resistance trace heaters and integral Terminations as
components separate
Ed.6.0 (2011) | Clause/Subclause | GroupIand Group II Group Il components
(informative) title (normative)
13 Ex Components Applies Applies Applies
14 Connection facilities | Covered by the Covered by the requirements | Applies
and termination requirements of this | of this standard
compartments standard
5 Cormmectiom facitities— [ Reptaced by 315 Replaced by 5-1t5— [ Applies ]
for earthing and
bonding conductors
6 Entries into Excluded Excluded Applies
enclosures
7 Supplementary Excluded Excluded Excluded
requirements for
rotating electrical
machines
8 Supplementary Excluded Excluded Excluded
requirements for
switchgear
9 Supplementary Excluded Excladed Applies
requirements for
fuses
20 Supplementary Excluded Excluded Applies
requirements for
plugs and sockets
21 Supplementary Excluded Excluded Excluded
requirements for
luminaires
22 Supplementary Excluded Excluded Excludedl
requirements for
caplights and
handlights
23 Equipment Excluded Excluded Applies
incorporating cells
and batteries
24 Documentation Applies Applies Applies
] Compliance of Applies Applies Applies
prototype or sample
with documents
26.1 General Applies Applies Applies
26.2 Test configuration Applies Applies. Applies
26-3———Tests-in-explosive-test{-Exeluded Exeludesd Applies
mixtures
26.4 Tests of enclosures Excluded Excluded Applies
26.41 Order of tests Excluded Excluded Applies
26.4.1.1 Metallic enclosures, Excluded Excluded Applies
metallic parts of
enclosures and glass
parts of enclosures
26.4.1.2 Non-metallic Excluded Excluded Applies

enclosures or non-
metallic parts of

enclosures

Table 1 Continued on Next Page
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Table 1 Continued

{EC UL 60079-0 Electrical resistance trace heaters and integral Terminations as
components separate
Ed.6.0 (2011) | Clause/Subclause | Group Iand Group I Group Il components
(informative) title (normative)
26.4.2 Resistance to impact | Replaced by 5.1.5 Replaced by 5.1.5 Applies
26.4.3 Drop test Excluded Excluded Excluded
26.4.4 Acceptance criteria Replaced by 5.1.5 Replaced by 5.1.5 Applies
26.4.5 Degree of protection |Replacedby5.1.8 [Replacedby518andior |Applies
by enclosure and/or 5.1.9 5.1.9
26.5 Thermal tests Modified. Modified Applies
26.5.1 Temperature Replaced by 5.1.13 Replaced by 5.1.13 Applies
measurement
26.5.2 Thermal shock test Excluded Excluded Applies
26.5.3 Small component Excluded Excluded Applies
ignition test
26.6 Torque test for Excluded Excluded Applies
bushings
26.7 Non-metallic Excluded Excluded Applies
enclosures or non-
metallic parts of
enclosures
26.8 Thermal endurance to | Replaced by 5.1.11 Replaced by 5.1.11 Applies
heat
26.9 Thermal endurance to | Replaced by 5.1.7 Replaced by 5.1.7 Applies
cold
26.10 Resistance to light Replaced by 5.1.16 |Replaced by 5.1.16 for trace | Applies
for trace heaters and | heaters and integral
integral components | components specified for
specified for outdoor exposure
outdoor exposure
26.11 Resistance to Applies for Group | |Excluded Applies
chemical agents -for
Group | electrical
equipment
26.12 Earth continuity Excluded Excluded Applies
26.13 Surface resistance Excluded Excluded Applies
test of parts of
enclosures of non-
metallic materials
26.14 Measurement of Excluded Excluded Applies
capacitance
26.15 V [EXcluded— [ EXciuded ExXciuded
of ventilating fans
26.16 Alternative Excluded Excluded Applies
qualification of
elastomeric sealing O-
rings
27 Routine tests Applies Applies Applies
28 Manufacturers Applies Applies Applies
responsibility
29 Marking Modified Modified Applies

Table 1 Continued on Next Page
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Table 1 Continued
{EC UL 60079-0 Electrical resistance trace heaters and integral Terminations as
components separate
Ed.6.0 (2011) | Clause/Subclause | GroupIand Group II Group Il components
(informative) title (normative)
30 Instructions Modified Modified Applies
Annex A Supplementary Excluded Excluded Applies
requirements for Ex
cable glands
Ammex B[ Requirements for Ex [ Excluded— [ Excluded Appiies]
components
Annex C Example of rig for Replaced by 5.1.5 Replaced by 5.1.5 Applies
resistance to impact
test
Annex D Motors supplied by Excluded Excluded Excluded
converters
Annex E Temperature rise Excluded Excluded Excluded
testing of electric
machines
Annex F Guideline flowchart Excluded Excluded Applies
for tests of non-
metallic enclosures or
non-metallic parts of
enclosures (26.4)
IOTE 1 Clause numbers in the three right-hand columns of this table refer to IEC/IEEE 60079-30-1
OTE 2 The clause number in the above table is shownfor information only. The applicable requirements of IEC
$0079-0 UL 60079-0 are identified by the clause title which is normative.
Applies: this requirement of {EG-60079-08 UL 60079-0'is applied without change.
Fxcluded: this requirement of IEC-60079-0 UL-60079-0 does not apply.
Modified: this requirement of {EC-60079-8-UL 60079-0 is modified as detailed in this standard.
2 Normative references

The following documents/~in-'whole or in part, are normatively referenced in this document
indispendable for its application. For dated references, only the edition cited applies. For
referencds, the latest.edition of the referenced document (including any amendments) applies.

IEC 600

-151:2001, Electrotechnical Vocabulary — Part 151: Electrical and magnetic devices

and are
undated

IEC 600$0-426:2008, International Electrotechnical Vocabulary — Part 426: Equipment for_ ¢xplosive

atmospheres

IEC 60079-0:2011, Explosive atmospheres — Part 0. Equipment — General requirements

IEC 60695-11-3, Fire hazard testing — Part 11-3: Test flames — 500 W flames — Apparatus and
confirmational test methods

ISO 4582, Plastics — Determination of changes in colour and variations in properties after exposure to
daylight under glass, natural weathering or laboratory light sources

ISO 4892-1, Plastics — Methods of exposure to laboratory light sources — Part 1: General guidance
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ISO 4892-2, Plastics — Methods of exposure to laboratory light sources — Part 2: Xenon-arc lamps

ASTM D5025, Standard specification for laboratory burner used for small-scale burning tests on plastic
materials

ASTM G155, Standard practice for operating xenon arc light apparatus for exposure of nonmetallic
materials

3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 60079-0, IEC 60019-7, IEC
60050-1p1 and IEC 60050-426 (except as modified by this clause) as well as the following apply.

NOTE Definition 3.40 is identical to definition 3.16 of IEC 60079-7: 2006.

3.1
ambient{temperature
<trace heating >

temperafure surrounding the workpiece including the trace heater and any thermal insulation of weather
barrier tHat may be applied

3.1.1
maximum ambient temperature
highest gpecified ambient temperature

3.1.2
minimum ambient temperature
<trace heating >

lowest gmbient temperature specified at which trace heating is operable and performs acdording to
specified requirements (and on which heat-loss calculations are based)

[SOURGCE: IEC 60050-426:2008, 426-20-20]

3.2

branch ¢ircuit
portion df the wiring installation between the overcurrent device protecting the circuit and the trace heater
unit(s)

[SOURGCE: IEC.60050-426:2008, 426-20-02]

3.3
connections (terminations)

3.3.1

cold lead

electrically insulated conductor or conductors used to connect a trace heater to a branch circuit and
designed so that it does not produce significant heat

[SOURCE: IEC 60050-426:2008, 426-20-03]

3.3.2

end termination

termination, which may be heat producing, applied to a trace heater at the end opposite to that where the
power is supplied


https://ulnorm.com/api/?name=UL 60079-30-1 2021.pdf

24

UL 60079-30-1 AUGUST 11, 2021

[SOURCE: IEC 60050-426:2008, 426-20-04]

3.3.3

power termination

terminati

on applied to the end of a trace heater at which the power is supplied

[SOURCE: IEC 60050-426:2008, 426-20-05]

3.34
tee

electrical|{connection of trace heaters, in series or in parallel, to accommodate a branch or a branc

[SOURCE: IEC 60050-426:2008, 426-20-06, modified ("tee or branch" replaced by "branch’ or

circuit")]

3.4

controlidd design
design where the set point of the applicable temperature controller or_high-limit device is
establishing the maximum sheath temperature

3.5

dead Ieg(l
<trace heating >

segment

loss reference

[SOURCE: IEC 60050-426:2008, 426-20-07]

3.6

design Igading
minimum| power that meets the design“-requirements, in the specified adverse conditions (

ambient

factors have been considered

[SOURC

3.7

electrically conductive covering
metallic sheath,metallic braid or other conductive material

3.8

of process piping segregated from the normal flow pattern for the purpose of providin

and maximum wind velocity), after voltage and resistance tolerances and appropria

E: IEC 60050-426:2008, 426-20-08]

h circuit

B branch

used in

g a heat

minimum
e safety

factory fabricated
<trace heating >
assembled into units or sets, including the necessary terminations and connections

[SOURC

3.9

E: IEC 60050-426:2008, 426-20-09]

field assembled
<trace heating >

supplied

[SOURC

in bulk with terminating components to be assembled at the work site

E: IEC 60050-426:2008, 426-20-10]
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3.10
heat los
energy fl

3.1
heat sin
part that

s
ow from a pipe, vessel or equipment to its surroundings

k
conducts and dissipates heat away from a workpiece

Note 1 to entry: Typical heat sinks are pipe shoes, pipe supports and items of large mass such as valve actuators or pump bodies.

[SOURCETTEC60050-42672008, 426-20-12]

3.12

heat transfer aids
thermally conductive materials, such as metallic foils or heat transfer compounds(used to inc
heat tranjsfer efficiency from trace heaters to the workpiece

[SOURGCE: IEC 60050-426:2008, 426-20-13]

3.13
high lim

it temperature

maximur allowable temperature of the system, including pipings flid and trace heating system

[SOURGCE: IEC 60050-426:2008, 426-20-16, modified (addition of "trace")]

3.14
integral

components

compongnts such as heat shrink terminations, celd lead connections, moulded end seals, or splid

may con
under th
repair or

3.15
maximu

form to the general shape of the tracedeater and are exposed to the same environmentg
e thermal insulation) as the trace heater, that are not intended to be re-used in the ¢
modification, which may be factory fabricated or field assembled

Im continuous exposture temperature (trace heater de-energized)

highest allowable continuous:temperature to which the trace heating system may be exposed as

by the m

3.16
maximu

anufacturer

maintain temperature / maximum continuous operating temperature (trac

energizgd)
specified maximum workpiece temperature the trace heater operates at continuously as declar

ease the

es, which
(such as
vent of a

declared

e heater

ed by the

manufactorer

3.17
maximu

m intermittent exposure temperature (trace heater energized or de-energized)

highest allowable intermittent temperature to which a trace heater may be exposed, as declared by the
manufacturer

3.18

maintain temperature
specified temperature of a workpiece or process that the trace heaters shall be able to maintain
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3.19

maximum sheath temperature
maximum temperature of the outermost covering of a trace heater

3.20

maximum withstand temperature
maximum operating or exposure temperature that will not adversely affect the thermal stability of the trace

heater an

d its component parts

[SOURCE: IEC 60050-426:2008, 426-20-18]

3.21

minimum installation temperature

minimum

3.22
Ml trace
mineral in

3.23
operatin
actual vo

[SOURC

3.24
outdoor
exposurel

3.25

overjack
continuod
corrosion

3.26

parallel trace heater(s)

heating €
density p
any numi

3.27

temperature at which the trace heating system may be handled and installed

heater
sulated metal sheathed trace heater typically containing one or mare-heating conductors

j voltage
tage applied to the trace heater when in service
F: IEC 60050-426:2008, 426-20-21]

pxposure
to outdoor conditions of ultraviolet lighttand moisture

pt
s layer of material applied "outside the electrically conductive covering to protect

ements that are electrically connected in parallel, either continuously or in zones, so tha
er lineal length is maintained, irrespective of any change in length for the continuous ty
er of discrete zones

power density
power output for a trace heater expressed in watts per linear length or in watts per unit surface area

3.28

rated output
total power or power per unit length or unit surface area of a trace heater, at rated voltage, temperature

and lengt

h or area

against

the watt
pe or for

[SOURCE: IEC 60050-426:2008, 426-20-24, modified (removal of "which is normally expressed in watts,

watts per

metre or watts per square metre")]
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3.29

rated voltage

<trace heating >

voltage assigned by the manufacturer to which operating and performance characteristics of trace heaters
are referred

[SOURCE: IEC 60050-426:2008, 426-20-25, modified (addition of "assigned by the manufacturer")]

3.30

series trace heater(s)
heating §lements electrically connected In Series with a single current patnh and with a specific resistance
at a givep temperature for a given length

[SOURGCE: IEC 60050-426:2008, 426-20-26]

3.31

sheath
<trace heating >
uniform @and continuous metallic or non-metallic outer covering enclosing'the trace heater used fo provide
protection against influence from the surroundings (corrosion, moisture.gic.)

Note 1 to entry: See overjacket, 3.25.
[SOURCE: IEC 60050-426:2008, 426-20-26, modified (addition of Note 1 to entry)]

3.32
sheath temperature
<trace heating >

temperafure of the outermost continuous covering that may be exposed to the surrounding atmogphere

[SOURGE: IEC 60050-426:2008, 426-20-28]

3.33
stabiliz¢d design
design where the temperature of the trace heater, by design and use, stabilizes below the high limit
temperafure, under the most unfavourable conditions, without the need for a protective system tp limit the
temperature

[SOURGCE: IEC 60050-426:2008, 426-20-29]
3.34

start-up current
current response of a trace heater following energization

[SOURCE: IEC 60050-426:2008, 426-20-30, modified ("immediately upon energizing" replaced by
"following energization")]

3.35

system documentation

<trace heating >

information prepared by the manufacturer to allow satisfactory understanding, installation and safe use of
the trace heating system

[SOURCE: IEC 60050-426:2008, 426-20-31]
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3.36
temperature control device
device that serves to maintain the temperature within a specified temperature range

[SOURCE: IEC 60050-426:2008, 426-20-33]

3.37

temperature controller

device or combination of devices incorporating a means of sensing temperature and of controlling the
power to the trace heater

[SOURCE: IEC 60050-426:2008, 426-20-34]

3.38
temperature limiting device
safety device that serves to switch off power to the trace heater before the maximum specified surface
temperatpire is exceeded

3.39
temperaJure sensor

(temperdture sensing element)

device dgsigned to respond to temperature providing an electrical signal or mechanical operation

3.40
thermal insulation
material having air- or gas-filled pockets, voids, or heat reflecting surfaces that, when properly| applied,
retards tHe transfer of heat

[SOURCE: IEC 60050-426:2008, 426-20-36]

3.41
trace hegter
device dISigned for the purpose(ofi producing heat on the principle of electrical resistance and|typically
composefd of one or more (metallic conductors and/or an electrically conductive material,| suitably
electrically insulated and protected

[SOURCE: IEC 60050%426:2008, 426-20-37]

3.42
trace hegter pad
trace hegter comprising series or parallel connected elements having sufficient flexibility to confofm to the
shape of the surface 1o be heated

3.43

trace heater panel

non-flexible trace heater comprising series or parallel connected elements fabricated to conform to the
general shape of the surface to be heated

3.44

trace heater unit

(trace heater set)

series trace heater, parallel trace heater, trace heater pad or trace heater panel suitably terminated in
conformity with the manufacturer’s instructions
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3.45

trace heating
utilization of electric trace heaters, trace heater pads, trace heater panels and support components, used
to maintain or to raise the temperature of contents in piping, tanks and associated equipment

[SOURCE: IEC 60050-426:2008, 426-20-39, modified (removal of "externally applied")]

3.46

trace heating system
utilization of trace heating including all necessary design and installation documentation

3.47

trace raJiao

ratio of tface heater length to pipe length

3.48

weather|barrier

material that, when installed on the outer surface of thermal insulation, protects the thermal insulgtion from
water or|other liquids, from physical damage caused by ice pellets, wind(or mechanical abuse |and from
deteriordtion caused by solar radiation or atmospheric contamination

[SOURCE: IEC 60050-426:2008, 426-20-40, modified (replacement of "sleet" by "ice pellets")]

3.49

workpiece

<trace heating >

object to|which a trace heater is applied

Note 1 to entry: Examples include process equipment suchas piping, vessels, tanks, valves, instruments and similar equipment.

[SOURGCE: IEC 60050-426:2008, 426-20-41, modified (addition of Note 1 to entry)]

4 Gen
41 Ge

The reqy
standard
durability

Electrica

ral requirements
heral
irements of this standard confirm that electrical resistance trace heating within the sco|
has been-designed and constructed so as to validate electrical, thermal and m
and reliable performance.
resistance trace heaters and integral components shall comply with or be excluded

pe of this
bchanical

from the

requirements of IEC 60079-0, as listed in Table 1.

Trace heaters shall be provided with an evenly-distributed electrically conductive covering that shall cover
at least 70 % of the surface. Trace heater pads and panels shall be constructed such that the electrically
conductive covering shall be opposite the surface to be heated. The electrically conductive covering shall
either be suitable for use in the particular atmosphere(s) or have a suitable non-metallic overjacket over
the covering. The manufacturer shall declare the maximum withstand temperature in degrees Celsius. The
materials used in the trace heater and integral components shall withstand a temperature of no less than
the manufacturer's declared maximum withstand temperature +20 K, when tested in accordance with
5.1.11. The manufacturer shall provide documentation of the specification of non-metallic materials on
which the mechanical strength and the electrical insulation depend (between the heater and other
conductive parts) which shall include identification of the material type.


https://ulnorm.com/api/?name=UL 60079-30-1 2021.pdf

30 UL 60079-30-1 AUGUST 11, 2021

4.2 Mechanical strength

The mechanical strength of trace heaters shall be determined by the tests in 5.1.5, 5.1.6, 5.1.7 and 5.1.11.

Trace heaters which are identified for use only in areas with a low risk of mechanical damage are
subjected to a reduced energy in the impact tests in 5.1.5 and a reduced force in the deformation test in
5.1.6, and shall be clearly marked as specified in 7.4 e).

Trace heaters may be supplied with additional mechanical protection to meet the requirements of this
standard if they are supplied as an integral assembly (prefabricated), and contain the following statement
in the ingtructions: “This mechanical covering shall not be removed and the trace heaters shdll not be
operated|without the mechanical covering being in place”. In this case the tests in 5.1.5 and 511.9 shall be
performefl with the additional mechanical protection installed on the trace heater.

4.3 Terminations and connections

Terminatipns and connections may be identified as an integral part of a trace-heater, or may be |dentified
separatelly, as Ex equipment or as Ex components in accordance with IEC 60079-0. Integral terminations
and conngctions are tested as part of a representative trace heater unit; see-5.1.1.

Electricallconnectors supplied with integral components shall be cettified for the current-carrying|capacity
of the trafe heating conductors declared by the manufacturer ahd shall meet the other prescribed testing
in this standard.

Electricall resistance trace heater terminations identified \as separate components shall comply|with the
requirements of one or more of the types of protection listed in IEC 60079-0 suitable for the application,
which mgy be supplemented and modified by the requirements of this standard. See also Table 1.

4.4 Cirguit protection requirements for branch circuits
The mininum requirements for trace heatihg systems for use in explosive atmospheres are as follpws:
a) a means of isolating all line conductors from the supply;
b) over-cuirrent protection provided for each branch circuit;
c) a means of protecting against earth faults by disconnecting all line conductors.

1)|For TTand TN systems, each trace heater or trace heater branch circuit, the electrical protection
shallkbe’capable of interrupting high impedance earth faults as well as shortcircuit faults. This shall
be_accomplished by an earth-fault protective device or a controller with earth-fault interruption
capability for use in conjunction with suitable circuit protection. The preferred trip level is nominal
30 mA or 30 mA above any inherent capacitive leakage characteristic of the heater as specified by
the trace heater supplier.

2) For IT systems, an electrical insulation monitoring device shall be installed to disconnect the
supply whenever the electrical resistance is not greater than 50 Q/V of rated voltage.

Exception: Where conditions of maintenance and supervision ensure that only qualified persons service
the installed systems, and continued circuit operation is necessary for the safe operation of the equipment
or processes, earth-fault detection without interruption is acceptable if alarmed in a manner to assure an
acknowledged response.
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The requirements of a), b), and c) may be performed by one device.

NOTE 1 The application of the above exception is intended to be at the discretion of the end user.

NOTE 2 This information is specified to be provided with the product documentation as indicated in Clause 7.

4.5 Temperature requirements

4.51 General

A trace Heating system shall be designed so that the sheath temperature of the trace heaters,is]limited to
the tempgerature class or ignition temperature, minus 5 K for temperatures less than or equaljto'R00 °C or
minus 10 K for temperatures greater than 200 °C. The maximum sheath temperature of-the trape heater
shall alsg be less than the maximum withstand temperature.

Maximum sheath temperatures of trace heaters shall be determined for the proper applicatibn of the
heater. The sheath temperature is dependent on the heater power output dénsity, overall hegt transfer
coefficient, and the temperature of the surface being heated.

This shall be achieved either by:

1) determining the trace heater's maximum sheath temperature "according to the product clagsification
method ih accordance with 5.1.13.3;

2) a stabjlized design in accordance with 4.5.2; or

3) a conffolled design in accordance with 4.5.3.

For 2) and 3) above, when multiple trace heaters (especially on pipes with different flow condifions) are
grouped ftogether under a single temperature control device, each design condition shall be analyged.
Requirements for equipment for use.in facilities using the Division method of area classification are given
in Annex D.

4.5.2 Stabilized design

The maxXimum sheath\temperature obtained by stabilized design is based on the energy balange of heat
loss and|heat preddction of a system. The energy balance is determined by calculations based gn system
parameters.

The design=Calculations, system parameters and methods for stabilized design shall be demanktrated to

the certification body by the manufacturer by comparison to the test results from 5.1.13.2. Table 2 gives
the design conditions for various equipment protection levels for the stabilized design approach.

Design conditions of no-wind, the maximum ambient temperature and the system heat transfer coefficient
shall be used to calculate the maximum workpiece temperature and maximum sheath temperature.
Guidance for the design calculations is provided in Annex C.
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Table 2
Sheath temperature design conditions based on equipment protection levels — Stabilized design
approach
Item EPL Gb/Db EPL Gc/Dc

Percent of operating voltage 110 110

Maximum workpiece temperature for calculation -2 -

Maximum wind speed for calculation 0 0

& The workpiece temperature (T, or T,r,, whichever is greater) is used to calculate the maximum sheath temperature- see Annex

C.
4.5.3 Controlled design
4.5.3.1 [General
The max|mum sheath temperature obtained through controlled design is based’on energy limitation by
temperatprre controllers or limiting devices. These protective temperature limiting'devices are to b¢ setto a
temperatire no greater than the maximum allowable sheath temperature corresponding to the
temperatlre class reduced by;
(1) the predicted temperature difference between the temperatute limiter's set point and the maximum
sheath temperature of the trace heater, and by
(2) the amount specified in 4.5.1.
There arg three controlled design methods for limiting’the maximum sheath temperature. These|are only
suitable for situations where the workpiece is not subjected to additional sources of heat.:
a) By limiting the maximum workpiece “temperature. The temperature control sensor ard/or the

temperat

ire limiter sensor is installed direstly on the workpiece.

b) By usipg a high temperature limiter with the sensor attached to the trace heater which is installed on the

workpiec
limiter/se

c) By cre
which is |

the speci

The man

b. Each application requires correlation for the specific trace heater, power output level
nsor characteristics:

bting an artificial-hot spot where a high temperature limiter sensor is attached to the trag
bcated onra'thermal insulation spacer on the workpiece. Each application requires corre
ic trace'heater, power output level, limiter/sensor characteristics, and insulation spacer.

ufactdrer predicts the offset (AT, ret) between the trace heating sheath temperature

and the

e heater
lation for

and the

temperat

PR X | . 2 " b 1 H (] e S D Y. .} £ " I}
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support

the calculation method for sheath temperature by comparing the predicted results to test results from

5.1.13.2.

NOTE For calculation of ATyset (= Tsy — T) refer to Annex C. AT s is the empirically determined temperature difference between
the sensor and the actual maximum tracer sheath temperature. AT is a function of variables such as geometry and mass of trace
heater and sensor, power output of the trace heater, heat transfer coefficient, and control system hysteresis.
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Table 3

Sheath temperature design conditions based on equipment protection levels EPLs — Controlled

design approach

Item EPL Gb/Db EPL Gc/Dc
Percent of operating voltage 110 110
Maximum workpiece temperature for calculation —2 —aorb
Maximum wind speed for calculation 0 0
@ Use the set point of the temperature limiter according to 4.5.3.2.
® Use the set paint of the temperatire contraller accordingtn 4 5 33

4.5.3.2

A tempe
maximur
requiren

Additionally a high temperature limit function shall:

1) operafe independently from the temperature controller;

2) de-en

3) annun

4) have a high limit function that requires acknowlédgement to be reset;
5) mechanically or electronically lock the high'limit set point of the device to prevent unauthorized

6) have & safety function that de-energizes the circuit if the temperature sensor malfunctions;

7) be po
state is n

8) be e
controllin

4.5.3.3

Requirements for temperature control devices for EPLs Gb and Db

rature limiter or similar control device shall de-energize the system to prevent exce
h permissible sheath temperature. Any device used for temperature-control shg
ents for EPLs Gb and/or Db.

brgize the trace heater when the set point of the high‘temperature limiter is reached;

ciate when the high temperature limit function¢s_activated;

5sible to re-set only afterthe normal operating conditions have been returned, or if the
nonitored continuously;

aluated to a_minimum of 100,000 cycles of endurance when multiple devices are
g and limiting:

Requirements for temperature control devices for EPLs Gc and Dc

bding the
Il satisfy

access;

switching

used for

A single

& 4 el lo H g | ieleanl tloat L o 4 HH
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of failure

conditions and has been evaluated for a minimum of 250 000 cycles of operation. Alternatively,
temperature control devices according to 4.5.3.2 may be specified.

If a single temperature controller with failure annunciation is specified, provision of adequate monitoring of
such an annunciation, such as 24 h surveillance, shall be made.
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5 Testing
5.1 Type tests
5.1.1 General

The provisions of IEC 60079-0 as specified in Table 1 apply with the following additions. Samples of trace
heaters at least 3 m in length, unless otherwise specified, shall be selected for testing. Tests shall be
conducted at a temperature between 10 °C and 40 °C unless otherwise stated. Integral components shall
be subjected to the same tests as the trace heater, except where otherwise noted. The test samples
needed for the type tests are summarized in Annex A.

NOTE As specified in IEC 60079-0, due to the safety factors incorporated in the types of protection, the uncertainty-of mdasurement
inherent in good quality, regularly calibrated measurement equipment is considered to have no significant detrimental effe¢t and need
not be takef into account when making the measurements necessary to verify compliance to this standard.

5.1.2 Dielectric test

The dielgctric test shall be performed on trace heaters in accordance with Table 4 on test spmple(s)
prepared|as described in 5.1.1.

Table 4
Test voltages for the dieléctric test

Rated voltage Test voltage

Va.c. (rm.s.)

<30Va.c. (r.m.s.) 500 500
<60Vd.c. 500
230 Va.c.(rm.s.) 2 U+ 1000
>60Vd.c. 2U + 1000

The test yoltage, where U is the rated voltage, shall be applied between the conductors and the electrically
conductije covering at a rate of rise of neither less than 100 V/s nor more than 200 V/s and mainrined for

(60 Tg) s|without dielectric_breakdown. The test voltage waveform shall be essentially sinusoidal, with a
frequency of 45 Hz to, 65-Hz. Alternatively the dielectric test may be conducted by submerging the trace
heater in [tap water atroom temperature (resistivity typically 500 Q-m). The ground braid or sheath shall be
bonded t¢ the wateriand the voltage shall be applied between the conductors and the water.

When dedtermining U, the correct use of Phase to Phase or Phase to Neutral voltage levels|shall be
considered

For type tests 5.1.5, 5.1.6, 5.1.7, 5.1.8, 5.1.9, 5.1.11, and the routine test in 5.2.1, for Ml trace heaters the
required test voltage is reduced to 2U + 500 V a.c. for trace heaters rated over 30 V a.c., or to 2U + 500 V
d.c. for trace heaters rated over 60 V d.c. due to the dielectric characteristics of the Ml trace heater
construction and electrical insulation materials.

5.1.3 Electrical insulation resistance test

The electrical insulation resistance test shall be conducted after the dielectric test specified in 5.1.2 on the
same test sample(s). The resistance of the electrical insulation shall be measured between conductors
and the electrically conductive covering, by means of a d.c. source voltage (nominal) of 500 V. The
measured value shall be not less than 50 MQ.
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Alternatively the insulation resistance test may be conducted by submerging the trace heater in tap water
at room temperature (resistivity typically 500 Q-m). The ground braid or sheath shall be bonded to the
water and the voltage shall be applied between the conductors and the water.

5.1.4 Flammability test

A flammability test shall be performed on trace heaters and on trace heaters with integral components.
The full range of sizes shall be capable of complying with the test. The test shall be carried out in a room
free from draughts and in a flame chamber or fume hood with a minimum volume of 0,5 cubic metres. For
trace heaters, the sample shall be at least 450 mm in length, and shall be supported in a vertical position.
For tracdheater pads and panels (as applicable) the sample widin shall be 80 mm.

A gummged unbleached paper indicator shall be wrapped once around the sample so that-it projects 20
mm fromn the sample. The paper indicator shall be positioned 250 mm above the point.at which|the inner
blue conge of the flame contacts the sample. A layer of dry, pure surgical cotton ngt\more thany 6 mm in
depth shill be placed underneath the sample so that the distance from the cotton 16’the point of the flame
applicatipn is 250 mm.

A laboratory burner as described in IEC 60695-11-3 or in ASTM D 5025 shall be used for the testl The fuel
shall be methane, natural gas, propane, or butane with the following properties:

a) Methgne or natural gas — For methane: technical grade, 98 % minimum purity; For methane pr natural
gas: healing value of (37 + 1) MJ/m?® at 25 °C

b) Propahe — Technical grade, 98 % minimum purity, heating value of (94 + 2) MJ/m® at 25 °C
c) Butang — CP grade, 99 % minimum purity, heatingvalue of (120 + 3) MJ/m?® at 25 °C

As showp in Figure 1, the flame shall be adjusted to a 130 mm height with a 40 mm inner blue ¢one. The
burner shall be tilted to an angle of 20° frem the vertical and the flame applied to the trace heatgr so that
the tip of inner blue cone of the flame touches the specimen at a point 250 mm below the unbleached
paper indlicator and approximately 150 mm from the bottom of the sample. For termination assenjblies, the
flame sh}ll be set such that it contacts the material at the most vulnerable point. Clamps used tp support
the sample shall be above the paper indicator and at least 80 mm below the point of flame applicgtion. For
trace hepter pads and pangls, the flame is applied at the horizontal mid-point of the sample| with the
unbleached paper indicatorvertically above the flame using dimensions as shown in Figure 1.

The labgratory burner shall be moved towards the sample until the inner blue cone touches th¢ sample;
see Figufre 1. The flame shall be applied for 15 s, then removed for 15 s, until five such applications have
been made.

The test results shall be considered satisfactory 1f the trace heater does not support combustion for more
than 1 min after the fifth application of the flame, does not burn more than 25 % of the extended
unbleached paper indicator, and does not ignite the cotton from burning falling particles.

NOTE This specification is equivalent to the ignition sources specified in the IEC 60695-11-3 and ASTM D5207 standards.
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130 mm &@
40 mm]
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1 burner 4 test sample

2 support 5 dry pure surgical cotton

3 unbleached paper flag

Figure 1

Flammability test
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5.1.5 Impact tests

NOTE Electric trace heaters are, in the majority of applications, covered by thermal insulation and therefore afforded some
mechanical protection. In some applications, however, trace heaters can be installed under conditions where they are not always
protected by thermal insulation; for example, during installation before the thermal insulation is applied or where the trace heater
exits from the thermal insulation into a junction box.

5.1.5.1 Room temperature impact test

A sample approximately 450 mm in length is placed on a rigid flat steel plate (with a mass equal to or
greater than 20 kg, approximately 195 mm x 195 mm x 70 mm). The plate is positioned on a rigid
substratg¢ such that the impact energy absorbed by the substrate is negligible. The samplg is then
positiongd underneath an intermediate piece of hardened steel in the shape of a horizontal |half-cylinder
with a dipmeter of 25 mm. This cylinder shall have a length of 25 mm with smoothly rounded efges to a
radius offapproximately 5 mm when used to test trace heater pads and panels (see Figure 2). Fof the test,
the cylinger is laid horizontally on the sample. A trace heater having a non-circular, 'cross-sectiof shall be
so positipned that the impact is applied along the minor axis (i.e. the trace heater.is’positioned flat on the
steel plate).

Other than in tests on electrical trace heaters intended for use in applications with low risk of mgechanical
damage a hammer with a mass of 1,0 *%%"_; kg shall be allowed to.fallMonce onto the horizontdl cylinder
from a height of 0,7 **%1_;m.

For tracqg heaters intended for use in applications with a low risk 0f mechanical damage in accordpnce with
4.1, the height may be reduced to 0,4 **%'_; m. Trace heaters submitted to such a test shall e clearly
marked as specified in 7.4 e) to caution the user as to its reduced mechanical capability.

Immediately after impact, conformity is verified by<testing the electrical insulation in accordance with 5.1.2
and 5.1.3 while the steel cylinder and hammer are still in place on the sample.

5.1.5.2 [Minimum temperature impact test

A sample approximately 450 mm_inléngth is placed on a hardened steel plate (with a mass equal to or
greater than 20 kg, 195 mm x 195.mm x 70 mm). The plate is positioned on a rigid substrate such that the
impact ehergy absorbed by the substrate is negligible. The assembly is then conditioned for a minimum of
4 h at the manufacturer’s specified minimum installation temperature. The apparatus used for this test is
shown in Figure 3.

After conditioningfand other than in tests on electrical trace heaters intended for use in applications with
low risk|of mechanical damage, a sample, while at the minimum installation temperature,| shall be
subjectefl to_a\50,8 mm diameter cylindrical steel plunger with smoothly rounded edges to a|radius of
approxinately 5 mm, having a mass of 1,8 *>%_; kg and allowed to free fall from a height of 0,76 {**'_, m.

For trace heaters intended for use in applications with a low risk of mechanical damage in accordance with
4.1, the height may be reduced to 0,42 **%'_; m. Trace heaters submitted to such a test shall be clearly
marked as specified in 7.4 e) to caution the user as to its reduced mechanical capability.

The impacted portion of the sample shall then be immersed in tap water at room temperature for at least 5
minutes, and the dielectric test 5.1.2 and insulation resistance test 5.1.3 shall be conducted. For trace
heater pads and panels, both the heating region and cold leads shall be impacted.


https://ulnorm.com/api/?name=UL 60079-30-1 2021.pdf

38 UL 60079-30-1 AUGUST 11, 2021
~ @
ONERIN

\

\\J\
v\‘)
I

IEC
u2644
Key

1 hammer with mass of 1 kg

5 half-cylinder with 25 mm diameter and 25 mm overall length
with 5 mm radius rounding on edges

2 sufficient clearance from guide tube to allow for free-fall 6 trace heater sample
3 height of fall of hammer: 0,7 m or 0,4 m 7 base with minimum 20 kg mass
4 impact plate (loosely inserted in guide tube) 8 set screw for guide tube — so guide tube does not rest on
impact plate
Figure 2

Example of room temperature impact test
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1 50,8 mm diameter hammer with mass of 1,8 kg 5 trace heater sample
2 smoothly rounded edges (~5 mm rounding) 6 height of fall of hammer: 0,76 m or 0,42 m
3 guide tube 7 base with minimum 20 kg mass
4 sufficient clearance to allow for free-fall
Figure 3

Example of minimum temperature impact test
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5.1.6 Deformation test

A sample approximately 450 mm in length is placed on a rigid flat steel plate. A crushing force of 1 500 N
is then applied for 30 s, without shock, by means of a 6 mm diameter steel rod with hemispherical ends
and a total length of 25 mm. For the test, the rod is laid flat on the sample at a right angle. In the case of a
pad, the cylinder shall rest across the active element.

For electrical trace heaters intended for use in applications with low risk of mechanical damage, the
crushing force may be reduced to 800 N. Trace heaters submitted to such a test shall be clearly marked as
specified in 7.4 e) to caution the user concerning its reduced mechanical capability.

After the|deformation load is applied for at least 30 s, conformity is verified by testing the glectrical
insulation] in accordance with 5.1.2 and 5.1.3 while the horizontal steel rod is still in placejon the sample
and the Igad applied.

5.1.7 Copld bend test

This test applies only to trace heaters that have a stated minimum bend radius'of less than 300 mi.

The systém documentation shall state the minimum installation temperature and the minimum|bending
radius.

The appdratus used for the cold bend test is shown in Figure 4, with the radius of the metal mandrel equal
to the mgnufacturer's stated minimum bend radius. A sample at least 450 mm in length of tracg heater,
without integral terminations or connections, shall be fixed'in the apparatus as shown. The apparatus and
sample ghall be placed in a refrigerated compartment and maintained at the manufacturer’s ppecified
minimum|installation temperature for a period of not'less than 4 h. At the end of this period and whHile still at
the manyfacturer’s specified minimum installation temperature, the sample shall be bent through at least
90° around one of the mandrels, then bent threugh at least 180° in the opposite direction over th¢ second
mandrel and then straightened to its original position. All the bending operations shall be carried ¢ut in the
same plape. This cycle of operations shall-be performed three times.

Conformity is verified by testing the electrical insulation in accordance with 5.1.2 and 5.1.3.
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1 trace heater sample

2 steel base

3 metal mandrel

4 manufacturer's stated minimum bend radius

d = trace heater diameter or primary bending plane

Figure 4
Cold bend test
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5.1.8 Water resistance test

A sample as described in 5.1.1, excluding integral components shall be immersed in tap water for a period
of 14 days. Trace heater ends are not immersed.

Within 1 h after conditioning as above, and while still immersed in the water, the sample shall be subjected
to the dielectric test outlined in 5.1.2 and the insulation resistance test outlined in 5.1.3.

5.1.9 Integral components resistance to water test

A samplg of the trace heater with all integral components shall be placed in a tap water flow, gnd drain
apparatu$ as shown in Figure 5. For trace heater pads or panels, a unit with cold leads shall pe used.
Water flov shall be initiated and the sample shall be completely immersed. At that point, the-watgr flow is
stopped and the trace heater is energized. The apparatus is then drained. The total timefrom the]initiation
of water flow to the completion of draining shall be no greater than 4,5 min and no léss than 2,5 min. The
trace hedter shall continue to be energized for at least 30 s after the water has-been drained. The trace
heater is then de-energized and water flow is initiated for the next cycle. The tést-shall be continped for a
period of|24 h. After completion, the sample shall be subjected to the dielectric test outlined in §.1.2 and
the insulgtion resistance test outlined in 5.1.3. The immersed connections of the trace heater|shall be
inspected to verify no evidence of water ingress.
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Trace heater cable
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A integral gower connection
B integral gplice connection
C integral ip-line tee

D integral ¢nd termination

Figure 5

Integral components resistance to water test
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5.1.10 Verification of rated output

The rated output of the trace heater or heating panel or pad shall be verified by one of the following two
methods:

a) resistance: the measured d.c. resistance per unit length at a specified temperature shall be within the
manufacturer’s declared tolerance;

NOTE This method is appropriate for products with metallic heating elements.

length, o a carbon steel pipe of 50 mm diameter or greater, as shown in Figure 6. The sample is|installed
in accordpnce with the manufacturer’s instructions. The test apparatus is completely covered wit
insulation] of at least 25 mm thickness.

b) thermdl: the thermal output of trace heaters is measured by installation of a single sample, 3 mlto 6min

thermal

For trace heater pads and panels, the test is conducted on a liquid-cooled.flat metal plate with at
legst 25 mm of thermal insulation installed over the surface of the trace heater pad or pang].

Asuitable heat transfer liquid is circulated through the pipe at a sufficient rate to establish furbulent
flqw such that there is a negligible temperature difference between the fluid and the pipe. [The heat
transfer fluid is maintained at a constant temperature. These parameters are verified by
thermocouples placed at the entry and exit ends of the pipe.’ Flow velocity shall be sucH that the
flJid temperature does not differ by more than 2 K from.end to end.

The thermal output of the trace heater is measured\at'three workpiece temperatures repregentative
of{the full operating range. The trace heater is¢powered at its rated voltage and allowed|to attain
equilibrium. The voltage, current and liquid temperatures, and sample length are recorded at each
tept temperature. Three separate determinations are made on separate samples. The [resulting
vdlues shall be within the manufacturer’sdeclared tolerance.
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bd voltage source

Detail A

6 thermocouples

IEC

10 temperature sensor

2 see det

dil' A

3 trace heater sample

4 50 mm outside diameter or greater test
pipe (workpiece)

5 TDU - temperature display unit

T-fibregtassmsutatiorm, 25 rimimomT
thickness and a density of approximately 3,25
kg per cubic metre

8 electrical terminals

9 temperature controller

Figure 6

Verification of rated output

e teater
12 heat exchanger

13 chilling unit

14 flow meter

15 pump
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5.1.11 Thermal stability of electrical insulating material

A sample of the trace heater shall be placed in a forced-circulation air oven. The oven shall be heated to,
and maintained for a period of four weeks at a temperature of 20 K above the maximum withstand
temperature declared by the manufacturer.

The sample shall be removed from the air oven and cooled to room temperature. Trace heater samples
shall be wound six close turns around a mandrel having a radius equal to six times the diameter or six
times the thickness of the trace heater. Integral components and trace heater panels shall not be wound
around the mandrel. Trace heater pads shall be wrapped on a mandrel with a radius equivalent to the
manufacimmmmxcept at
terminatipns or ends where the conductor is exposed, shall be submerged in tap water for atjleast 5 min.
While stifl in the tap water, the dielectric test 5.1.2 and the insulation resistance test|'6)1.3 |shall be

conducted. Upon completion of these procedures, the sample shall be removed from the water aind shall
have no Visible cracks when examined with normal vision.

Terminatipns that insure the vapour tightness of MI trace heaters with elettrical insulation that is a
hygroscopic material (for example the cold end seals) are subjected to a temperature of (80 + 2] °C for 4
weeks at|not less than 90 % R.H. Compliance of the sample or prototypé& shall be verified by testing the
electricallinsulation in accordance with 5.1.2 and 5.1.3.

5.1.12 Thermal performance test

In explos{ve atmospheres, it is critical that the maximum shéathtemperature of a trace heater is Igwer than
the ignitibn temperature of the explosive atmosphere.<This test demonstrates the thermal gafety by
verifying fthe power output stability for all parallel trace heater products with respect to time.

The test @apparatus shall consist of a heated metal, platen maintained at the specified high test temperature
and a copled metal platen maintained at the Specified low test temperature with the test samples being
alternatedl between the platens, or the test shall consist of a metal platen with built in heating angl cooling
capabilityl to change the temperature within‘'the specified levels. The apparatus is intended to be lpcated in
a room temperature environment. The platen(s) shall be sized to expose all parts of the trage heater
samples,|which would be exposed-under normal installation conditions, to the temperature levels|required
by this procedure. The test apparatus shall insure that the trace heater samples are in intimate contact
with the platen. The test apparatus may be supplied with a sample mounting fixture. Offsets may be built
into the fixture or platen(s) to accommodate end termination/power transition fittings/boots, if provided,
where their size profile exceeds the trace heater profile. The apparatus shall allow energizing of the trace
heater samples as required during the test procedure.

The samples shall be thermally insulated on the side not facing the platen so as to assure effegtive heat
transfer flom the platen to the trace heater samples.

The temperature of the platen(s) shall be uniformly controlled to a maximum tolerance of £ 5 °C for platen
temperatures less than 100 °C or 5 % of the maximum continuous operating temperature if above 100 °C.

The platen described above may be a flat metal plate, a metal pipe, or a metal surface typical of the
maijority of applications for the trace heater being tested.

The trace heater samples shall be within the upper half of the manufacturer’s declared thermal output
tolerance, as validated by clause 5.1.10 (method B). For trace heaters that are irregular in shape, and for
trace heater pads and panels, the sample shall consist of at least one heating unit.
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If the trace heaters are part of a trace heater product range, with common materials (with materials having
the same performance ratings) and construction, which have different levels of rated voltages and power
outputs, then three samples of each of the following shall be selected (for a total of six samples):

1) the lowest rated voltage level and the maximum rated power output;
2) the highest rated voltage and the minimum rated power output.

Trace heater samples may be conditioned, at the maximum rated voltage for up to 150 h at the
manufacturer’s declared maximum continuous operating temperature prior to starting the test.

The tracp heater samples, having a minimum length of at least 0,3 m, shall be installed -on the sample
mounting fixture or directly applied to the platen. The samples shall be powered at the " maximum rated
voltage. [The temperature of the platen shall be (23 + 5) °C. The initial power output of the samplep shall be
determined by measuring voltage and current after the fixture has reached equilibriumm:

The tracg heater samples of continuous parallel construction, while still installedon the sample mounting
fixture off platen and energized at the maximum rated voltage, shall be temperature cycled by glternately
exposindg the samples to platen(s) temperatures corresponding to (28’ + 5) °C and the maximum
continuops operating temperature. The samples may be de-energized dufing the cool down peri

The trace heater samples of zone type parallel construction¢shall be temperature cycled in the same
manner Wwith the exception that the samples shall be de-enetgized when not being held at the maximum
continuols operating temperature.

If the cygle temperature range exceeds 350 °C, the-lower temperature may be set at 350 °C elow the
maximurn continuous operating temperature.

The enefgized samples shall be exposed toeach of these temperature extremes for a minimum of 15
minutes [and a transition time between extremes shall not exceed 15 minutes with a cycle heing one
completg exposure at both temperature extremes.

The trace heater samples shall‘bé subjected to a pre-conditioning period of 5 continuous temperature
cycles. A minimum of 1 500 cycles shall then be performed. The trace heater samples' power oytput shall
be continuously monitored;-with measurements recorded during the final 300 seconds of the cold cycle, at
intervals|not exceeding 50 thermal cycles. In the case of samples having a zone type parallel construction,
the powgr output shallibe measured during the final 300 seconds of the hot cycle.

Following the temperature cycling, the temperature of the platen(s) shall be raised to the maximum
continuous_exposure temperature or the maximum intermittent temperature if higher, declared by the
manufacturer, and held for a period of no less than 250 h.

Where the maximum intermittent exposure temperature is declared as “energized”, the samples shall be
energized at the maximum rated voltage.

After completion of the maximum exposure testing, the trace heater samples' power output shall be
measured, using the same method and platen temperature as used during the initial measurements. The
trace heater samples shall maintain a power level within plus 25 % or minus 25 % of the initial measured
output. This applies at the end point as well as the intermediate measurements.
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5.1.13 Determination of maximum sheath temperature

5.1.13.1 General

In explosive atmospheres, it is critical that the maximum sheath temperature for trace heaters is less than
the ignition temperature of the explosive atmosphere. The maximum sheath temperature is dependent on
the trace heater power density, overall heat transfer coefficient, and the maximum possible temperature of
the surface to be heated. These factors are used to verify the temperature classification of particular trace
heaters and to verify the manufacturer’s ability to predict the maximum sheath temperatures of trace
heaters.

At least one of the following two methods shall be used for verifying a trace heater’s sheath tempgrature or
temperatyre class as declared by the manufacturer:

a) Produgt classification approach in which the maximum sheath temperature is detérmined in ar artificial
environment simulating adverse conditions.

b) Systems method in which the manufacturer demonstrates the ability. 0,"design and predidgt sheath
temperatires of trace heaters by conducting tests on representative installations representing| adverse
design and operating conditions when installed according to the manufactdrers installation instrucjions.

5.1.13.2 | Product classification approach

A samplg of the trace heater at least 1 500 mm in length is placed loosely coiled in a forced air cjrculation
oven. Fof a trace heater pad or panel, a representative\sample is placed horizontally in the oyen. The
sample dhall be within the upper half of the tracecsheater’'s thermal output tolerance. Repregentative
thermocduples are used to monitor sample sheath\temperatures and are placed approximately|500 mm
from each end. One additional thermocouple istused to monitor oven ambient temperature. The trace
heater shall be powered at 110% of rated voltage as specified in Table 2, Table 3, Table D.2, and Table
D.3. The|oven ambient temperature is incrementally raised from room ambient in approximately 15 K
increments. Sufficient time is permitted~at each temperature for the oven ambient and heatdgr sheath
temperatpres to stabilize and attain_thermal equilibrium. Oven ambient and heater sheath temperatures
are recorfled at each successive level until the difference (AT) between the two approaches 5 K ¢r less. A
curve is grawn from the test data, and a straight line is drawn tangent to the curve at 5 K tenperature
differencg point and extended\to the X axis (oven temperature). The temperature read at this infercept is
taken as the maximum sheath temperature, as shown in Figure 7.
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Figure 7

Maximum sheath temperature using product classification approach

5.1.13.3| Systems approach — stabilized and controlled design verification

In the systems approach, the trace heater is subjected to test conditions where the manufactlrer shall
demonsfrate the ability to predict.maximum sheath temperatures by conducting tests on application
represerftative test apparatus ‘as described in 5.1.13.4.2 to 5.1.13.4.5 and compare thg sheath
temperature results to predicted values.

This apgroach is used for both stabilized design as well as controlled design temperature verjfications.
Sheath femperaturestare validated by sampling varied parameters, such as power densities |and pipe
temperafures, as{agreed between the certification body and manufacturer. For controlled design
temperature verification, these procedures are used to validate a manufacturer’s predicted maxinpjum trace
heater sheath temperatures when controlled by a suitable combination temperature-limiting and fegulating
control devicé or by a suitable hlgh temperature limiter dewce (see 4 532 C.7.2, and C.F.4). The
maximu f Y han 10 K,
and the temperature shaII not be greater than the manufacturer’'s maximum declared withstand
temperature.

The trace heater shall be powered at 110% of rated voltage as specified in Table 2, Table 3, Table D.2, and
Table D.3. The trace heater sample selected for maximum sheath temperature testing shall be in the upper
half of the manufacturer’s declared power output tolerance window of the trace heater or, for series trace
heaters or for parallel zoned trace heaters, test conditions shall be such as to achieve similar results. All
maximum sheath temperature testing shall be done at the maximum ambient temperature (or extended
from ambient test temperature data to maximum ambient temperature levels) and in no wind conditions.
All temperature testing shall be done under continuously energized trace heater operation (controls
bypassed) for stabilized system design verifications. For controlled designs, temperature testing shall be
done with the control or limiter system is in place. Controlled designs include systems where a
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combination temperature-limiting and regulating device or a suitable high-temperature-limiter (having
either manual reset control action or alarm annunciation and trace heater shutdown capability), is included
in each trace heater circuit. In these cases, the maximum sheath temperature shall be measured when the
heated surface is at the controller turnoff point plus accuracy tolerance of the controller and adjusted for
system thermal inertia.

If the trace heaters are rated for multiple power outputs, testing shall be performed at three power outputs,
or at three other varied parameters, such as insulation type or thickness, if applicable, to the satisfaction of
the certification body.

5.1.13.4 [Testapparatus and procedure
5.1.13.4.1 General

One of the following test apparatus shall be used for establishing power output ‘and verifying sheath
temperatyres for trace heaters.

5.1.13.4.2 Insulated externally heated surfaces — pipe sculpture

For insulated trace heaters on piping, the test apparatus as shown-in\Figure 8 shall consist of{two 3 m
(minimunp length) horizontal runs of piping in a U arrangement and-a 1,5 m (minimum length) veftical run
of piping| having a pipe size of 100 mm (larger or smaller/pipes may be used depending on the
applicatidn). The pipe shall be empty. A flanged gate valve shall be located in the center portion pf one of
the horizpntal runs. The trace heater shall be installed in ‘& manner consistent with the manufacturer’s
installatign instructions (including crossing over itself if ‘specified) and be between the 9 o’clogk and 3
o’clock ppstions of the pipe circumference (upper portion of the pipe). The sample(s) shall be supplied to
cover thg complete length of the test apparatus as_in Figure 8 and shall be within the upper half of the
trace hedter's thermal output tolerance or, for series trace heaters or for parallel zoned trace heafers, test
conditiong shall be considered to achieve similar results. Thermocouples shall be used to monitorfthe pipe,
valve, anfd flange surface temperatures and-corresponding heater sheath temperatures at each|of these
locations|(see Figure 8) The thermocouples and the connection cables shall be selected and arranged
such thaf| they do not significantly affectthe thermal behavior of the temperature measurements) such as
0,2 mm? pr smaller size Type K or-Type J thermocouples. Thermocouples for metallic sheaths and heated
metallic purfaces shall be suitably attached to minimize measurement error. For other electrically
conductije coverings, polymeric sheaths, and non-metallic heated surfaces, thermocouples [shall be
attached |with a suitable (adhesive/tape system. Additional thermocouples may be located |at other
anticipatgd hot spots at the discretion of the certification body. The piping system shall be insulatged with a
minimum| of 25 mm.efsuniform thickness and type of thermal insulation, for example calcium sjlicate or
expanded perlite~Pipe ends shall be plugged and thermally insulated. An additional trace heatgr length
may be afdded.to.the test section on either end to minimize end effects.

The trace-heater device shall he powered at 110% of rated voltage according to Table 2 _Tahblel 3, Table
D.2, and Table D.3. After stabilization, the thermocouple readings shall be recorded, including the local
ambient temperature. The manufacturer shall demonstrate the ability to predict the runaway pipe
(workpiece) temperature (Tpr) and the maximum sheath temperature.

When using the controlled design approach, the control sensor shall be installed according to the
manufacturer’s instructions at or near the midpoint of the pipe. The predicted maximum sheath
temperatures based on the set point of the temperature control device or limiter shall be compared to the
measured maximum trace heater sheath temperatures.

For verifying the control design method with a combination temperature-limiting and regulating device or a
suitable high-temperature-limiter, the high temperature control device or limiter sensor shall be installed
according to the manufacturer’s instructions. The predicted maximum sheath temperature, for a specific
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set point of the temperature control device or limiter shall be compared to the measured sheath
temperatures.

The measured trace heater sheath temperatures shall not exceed the manufacturer’s calculated value by
more than 10 K and shall not exceed the manufacturer’s declared maximum withstand temperature.
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IEC
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su2650
Key
\ Pipe and heater sheath thermocouples. “H Flange and heater sheath thermocouples
B Pipe and heater sheath thermocouples | Valve body and heater sheath thermocouples
L Flange and heater sheath J Isolated support (typical of 2)

thermocouples
D Pipe and heater sheath.thermocouples K Pipe and heater sheath thermocouples

F  Flange and heater sheath L Pipe and heater sheath thermocouples
thermocouples
Isolated suppaort (typical of 2) M Pipe and heater sheath thermocouples

5 Pipe and heater sheath thermocouples N Trace heater power connection

O Trace heater end termination

Figure-8

Verification of sheath temperatures using pipe sculpture
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5.1.13.4.3 Insulated externally heated surfaces — vessels

For trace heater pads and panels, a representative sample shall be applied to an approximately 6 mm
thick steel plate in accordance with the manufacturer’s installation instructions. The steel plate shall not
extend more than 50 mm from any edge of the trace heater pad or panel. Thermocouples shall be used to
monitor the plate temperatures and the corresponding trace heater pad or panel sheath temperature at
locations in the centermost region or hottest spot of the trace heater pad or panel. The trace heater pad or
panel sample shall be within the upper half of its thermal output tolerance or test conditions shall be
considered to achieve similar results. The thermocouples and the connection cables shall be selected and
arranged so they do not significantly affect the thermal behavior of the temperature measurements, such
aSO,2m U daliic i7e VT O Ve C OCOUPITS. C OoCOouUpPIe O *- thsand
heated netallic surfaces shall be suitably attached to minimize measurement error. For other el

conductije coverings, polymeric sheaths, and non-metallic heated surfaces the thermocouples
attached | with suitable adhesive/tape system. Additional thermocouples may be ,located [at other
anticipatgd hot spots at the discretion of the certification body. The heated side ef.the plate|shall be
insulated|with a uniform thickness of thermal insulation in accordance with the mahufacturer’s in
procedures. The plate mounted in a vertical position is then located in a stable,foom temperatur
wind environment. The trace heater pad or panel shall be powered at 110 % ©f rated voltage accprding to
Table 2, |Table 3, Table D.2, and Table D.3. After stabilization, the thermocouple readings |shall be
recorded] including the local ambient temperature. The measured heater sheath temperatures [shall not
exceed thhe manufacturer’s calculated value by more than 10 K and‘shall not exceed the manuf

declared maximum withstand temperature.
5.1.13.4.4 Insulated externally heated surfaces — tubing bundles

For tubing bundles, the test apparatus shall consist of 4,5 m of traced tubing bundle. The quantity| of tubes
and theiq diameters in the_bundles shall be agreed by the manufacturer and the certificatipn body.
Thermocpuples shall be used to monitor the tubes and corresponding heater sheath temperatures at
locations|in the midpoint region of the bundle. The thermocouples and the connection cables|shall be
selected [and so arranged so they do not significantly affect the thermal behavior of the temperature
measurefnents, such-as 0,2 mm? or smaller size Type K or Type J thermocouples. Thermocoliples for
metallic gheath-and heated metallic surfaces shall be suitably attached to minimize measurement error.
Thermocpuples.shall be attached with suitable adhesive/tape systems when installed on other electrically
conductife.coverings, polymeric sheaths and non-metallic heated surfaces. Additional thermocouples may
be located at other aniicipated hot spots at the discretfion of the certification body.

The heating device shall be powered 110 % of rated voltage according to Table 2, Table 3, Table D.2, and
Table D.3. System temperatures shall be allowed to stabilize and thermocouple readings recorded. When
using the controlled design method, the temperature sensor shall be installed according to the
manufacturer’s instructions at or near the midpoint of the bundle. The predicted maximum sheath
temperatures based on the set point of the combination temperature-limiting and regulating device or a
suitable high-temperature-limiter shall be compared to the measured maximum trace heater sheath
temperatures.

The measured trace heater sheath temperatures shall not exceed the manufacturer’s calculated value by
more than 10 K and shall not exceed the manufacturer’s declared maximum withstand temperature.
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For maximum temperature testing, the tubing within the bundle shall be empty and the maximum sheath
temperature shall be recorded. For power output testing, the tubing within the bundle shall contain flowing
water or water glycol at the rated temperature value when the power level is verified.

5.1.13.4.5 Sheath temperature verification — utilizing plate test procedure
This procedure may be used in lieu of the sheath temperature verification part of 5.1.13.4.2.

The test apparatus and procedures from section 5.1.13.4.2 and the design conditions from Table 2, Table
3, Table D.2, and Table D.3 shall be used to determine the maximum workpiece temperature that is to be
used as| one of the plate temperatures. When using this test method, the manufacturer, shall have
demonstrated the ability to predict a runaway pipe (workpiece) temperature (Tpr) using the test fnethod in
Clause §.1.13.4.2.

The testjapparatus, as shown in Figure 9, shall consist of an aluminum plate, 600 mm)x 600 mm|x 50 mm
idge heaters, temperature controller, and channels for cooling. In the, eenter of the plate is a
trough (approximately 300 mm x 50 mm x 5 mm) over which the trace heateh is’to be placed. [The plate
shall be thermally insulated with approximately 75 mm of calcium silicate onthe bottom and apprpximately
150 mm|wide mineral wool on the sides of the plate. The top of the apparatus is insulated with two layers,
each consisting of three sections of approximately 900 mm x 300 mm ¥ 25 mm calcium silicat¢ or other
suitable [nsulation as agreed upon with the certification body. Rigid¢insulation shall be annealed gt 300 °C
for 4 hodrs to reduce the possibility of cracking during usage. The-rigid insulation shall lie directly on the
sample gnd be supported by two unpowered trace heaters of'equal size to the sample as shown|in Figure
9. The ehds and side gaps shall be filled with mineral wool,or’rigid insulation; a 900 mm x 900 (mm x 13
mm wodd board (approximately 10 kg) shall be placed-en the top to reduce possible gaps. The trace
heater sample shall be within the upper half of its thermal output tolerance or, for series trace Heaters or
for parallel zoned trace heaters, test conditions shall’be such as to achieve similar results. The sample
shall haye a length of at least 600 mm, so the entire heated section of the sample is in contagt with the
plate as hown in Figure 9. Alternately it may be*appropriate for the sample to be serpentined on| the plate
to ensur¢ the entire heated section of the sample is in contact with the plate as shown in Figure {0. In this
case thg two unpowered trace heaters (supporting the insulation are not necessary. The trage heater
sample ghall be fixed in place with allowance for trace heater thermal expansion. A single therinocouple
shall be |ocated on the top side of the’trace heater sheath in the middle of the trough area, a temperature
sensor ghall be located within the’300 mm x 300 mm test area to control plate temperature and three
additiongl thermocouples shall*be located on the plate as shown in Figure 9 or Figure| 10. The
thermocguples and the connection cables shall be selected and so arranged so they do not significantly
affect the thermal behaviouir of the temperature measurements, such as 0,2 mm? or smaller size [[ype K or
Type J thermocouples:Thermocouples for metallic sheaths and heated metallic surfaces shall bg suitably
attached| to minimize-measurement error. For other electrically conductive coverings, polymerig sheaths,
and nontmetallic_heated surfaces the thermocouples should be attached with suitable adhgsive/tape
system.

For trace heaters that are allowed to be crossed over, two trace heaters shall be installed perpendicular to
each other at a 45° angle to the center line of the trough as shown in Figure 11. Alternately, it may be
appropriate for a single sample to be crossed over iteslf at a 45° angle to the centerline of the trough to
ensure the entire heated section is in contact with the plate as shown in Figure 12. In this case, the three
thermocouples are installed on the trace heater sheath, at the center point, and at 75 mm and 150 mm
from the center. The rigid insulation shall lie directly on the top sample and additional supports to keep the
insulation parallel to the plate.

The plate temperature shall be set at the designated workpiece temperature. The plate temperature shall
be considered stable when the plate temperature controller and the three plate thermocouples are within
2°C of each other. The trace heater shall then be powered at 110% of rated voltage as specified in Table 2,
Table 3, Table D.2, and Table D.3. After stabilization, when the sheath temperatures rate of change has
become less than 2 K in 30 min, the sheath temperatures, the power output(s), and the plate temperatures
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shall be recorded. The power output(s) recorded shall be adjusted to compensate for any voltage drops
associated with the cold lead and/or associated supply power wiring. Verification of sheath temperature
measurements shall be made at three plate temperatures and at three power outputs (i.e. 9 sets of
measurements), if applicable to the satisfaction of the certification body.

The measured sheath temperature(s) shall not exceed the manufacturer’s calculated value by more than
10 K and shall not exceed the manufacturer’s declared maximum withstand temperature.

1

W 2
% A
Section P-P Detail W
su2651
Key
1 300 mn x 300 mm test area A Wood board
2 Thermpcouple on bottomSurface of trough B Two layers of rigid insulation
3 Plate tempreature control point 75 mm from centerline of C Testsample
trough
4 Thermpcouplex?6.mm from centre of plate D 600 mm x 600 mm plate
5 Thermpcolple 150 mm from centre of plate E 75 mm insulation below plate

6 Thermbcaupleaontestsample F 150mmmineralwoolsidesofplate |

G Two unpowered support samples

Figure 9

Verification of sheath temperature, plate test
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Key

1 300 nmm x 300 mm test area A Wood board

2 Thernpjocouple on bottom surface of trough B Two layers of rigid insulation

3 Plate fempreature control point 75 mm from centerling of C Test sample

trough

4 Thernpocouple 75 mm from centre of plate D 600 mm x 600 mm plate

5 Thernpocouple 150 mm from centre of-plate E 75 mm insulation below plate

6 Thermocouple on test sample F 150 mm mineral wool sides of plate

Figure 10
Verification of sheath temperature — plate test with serpentined sample
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su2653
Key
1 300 mn x 300 mm test area A\ Wood board
2 Thermpcouple on bottom surface of trough B Two layers of rigid insulation
3 Plate tempreature control point 75 mm from centerline of: C1 Test sample — lower sample
trough
4  Thermpcouple 75 mm from centre of plate C2 Test sample — upper sample
5 Thermpcouple 150 mm from centre of plate D 600 mm x 600 mm plate
6 Thermpcouple on test sample E 75 mm insulation below plate
F 150 mm mineral wool sides of plate
Figure 11
Plate test with two samples crossed over
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Su2654
Key
1 300 mm x 300 mm test area A Wood board
2 Thernmocouple on bottom surface of trough B Two layers of rigid insulation
3 Plate fempreature control point 75 mm from centerline’of C Test sample crossed over itself
trough
4 Thernpocouple 75 mm from centre of plate D 600 mm x 600 mm plate
5 Thernpocouple 150 mm from centre of plate E 75 mm insulation below plate
6 Thermocouple on test sample F 150 mm mineral wool sides of plate
Figure 12
Plate test with a single sample crossed over



https://ulnorm.com/api/?name=UL 60079-30-1 2021.pdf

58 UL 60079-30-1 AUGUST 11, 2021

5.1.14 Verification of start-up current

The start-up current of the trace heater shall be measured as a function of the start-up temperature, as
designated by the manufacturer. A sample of trace heater, at least 1 m in length, shall be installed in
accordance with the manufacturer’s instructions on a minimum 50 mm diameter, liquid-filled steel pipe or
solid rod, or for heating panels or pads a flat metal heat sink. The testing apparatus shall be completely
covered with thermal insulation and conditioned at the designated temperature for at least 4 h.

NOTE The apparatus described in 5.1.10 can be used for this test.

After the ponditioning period; Tated voltage sha o] ' NE/T-M.S. CUTTET ara stic shall
be recorded from time zero to 300 s. The start-up current recorded shall be correlated to the

multiplying the test values by the ratio of the maximum output tolerance level for the sample“dividéd by the
actual pgwer output for the sample. This time-current characteristic shall not be more than the value
declared py the manufacturer.

5.1.15 Verification of the electrical resistance of electrically conductive .covering

The resigtance of the electrically conductive covering at least 3 m length of the trace heater, gxcluding
integral cpmponents, shall be measured at room temperature.

For trace|heater pads and panels, a representative sample shallbe selected.
The resisfance shall be equal to or less than the manufacturer’s declared value.
5.1.16 Qutdoor exposure test

Only trage heaters and integral components.specified for outdoor exposure are subject to thig test. In
addition, [trace heaters and integral compenents having a continuous metal sheath with no outer jacket
shall be gxempt from this test.

A samplg of the trace heater, approximately 450 mm in length, including integral components,|shall be
placed inJa xenon-arc light-exposure apparatus as described in ASTM G155 or ISO 4892-2.

The procgdure shall be (@as described in ASTM G155/ISO 4582/ISO 4892-1 for a total period of|1 000 h.
The cyclg rate shall beset for 102 min of light and 18 min of combined light and water spray. At the end of
this time,|the samplé-shall be removed from the chamber and subjected to the impact tests in §.1.5 and
the cold Ibend test.in 5.1.7. In addition, the outermost sheath shall be subjected to a dielectric vpltage of
500 Vac, ppplied between the conductive layer and water for 1 min without dielectric breakdown.

Alternatively, materials that have been independently qualified for outdoor exposure according to this test
procedure are acceptable.

5.2 Routine tests
5.2.1 Dielectric test

The primary electrical insulation jacket of the trace heater shall withstand a dry-spark test at a minimum of
6 000 Vac. As an alternative to the dry-spark test, the dielectric test method in 5.1.2 shall be conducted on
production lengths or units.
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After the application of an electrically conductive covering, the trace heater shall have the dielectric test

method

described in 5.1.2 conducted on production lengths or units.

Non-metallic overjackets shall withstand an additional dry-spark test with a minimum test voltage of 3 000
Vac. As an alternative to the dry-spark test, the dielectric test method in 5.1.2 shall be conducted on

product

ion lengths or units.

5.2.2 Verification of rated output

The output rating for each manufactured length of parallel trace heater shall be verified for linearity of
power olitput through continuous or statistical test methods. The power output rating for each|length of

istance trace heater or fixed resistive trace heater shall be verified by measuremeént of the d.c.

resistange, or conductance or current at rated voltage and given temperature. The test-measurement

criteria

output shall be within the manufacturer’s declared tolerances.

6 Mar

6.1 Prqduct markings for trace heaters

hall be established or correlated to the output verification test specified in 15.1.10. The power

ing

.1DV DR Modification of Clause 6.1 to replace with the:following:

race heaters shall be clearly and permanently surface marked in accordance with {EC
UL 60079-0 with the following modifications. For trace heaters with factory
abricated terminations, or surfaces where:legible printing cannot be applied, the|marking
hall be on a durable tag/label permanently affixed within 75 mm of the power connection
itting or gland.

) The required serial number or batch number may be substituted with the monthjand year
f manufacture, date coding, or-equivalent.

) The rated or operating’voltage shall be marked for a parallel trace heatef, or the
aximum operating voltage for a series trace heater.

emperature for trace heaters that change output with temperature), or the resigtance in
hms for unit.length for series trace heater, or the operating current or total wattage as
pplicable/shall be marked.

) The rated power output per unit length at the rated voltage (and at a stated }eference
t

) The'symbol provided for the “type of protection used” for trace heating shall b¢ “60079-
”. as shown in Table 5. fFor example, typical Ex marking strings would be [‘Class |,
Zone 1 AEx 60079-30-1 eb IIC T4 Gb” and “Zone 21 AEx 66079-30-1 tb IlIC T135°C Db”,
which does not preclude the use of additional types of protection appropriate for the
components intended to be supplied or recommended for use with the trace heaters;

NOTE 1 UL 60079-0 requires the Class / Zone prefix for Group Il, the Zone prefix for Group lll, and the "A" prefix in
all cases.

NOTE 2 The 2017, and prior, National Electrical Code ANSI/NFPA 70, does not recognize "60079-30-1" as a Type of
Protection. For Group Il, the marking "eb" or "nA" is substituted and for Group lll, the marking "tb" or "tc" is
substituted until this can be rectified.
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6.2 Markings for field assembled components

e) The marking requirements of {IEC-60079-0 UL 60079-0 for ambient temperature ranges do
not apply, but trace heaters or trace heater systems shall be marked with the minimum
installation temperature along with the required temperature class;

f) For marking trace heaters for use with the Division method of area classification, see D.6.

Table 5
Type of protection marking
EPL-eftrace-heater Maridnefortype-of proteetionusedy
EPL Gb "eb"
EPL Go "nA"
EPL Db "th"
EPL Dc "te"

Field assembled components that are accessible after installation shall.be marked in accordance|with IEC

60079-0 &nd shall additionally include the following information:
a) the nafne of the manufacturer, trademark, or other recognized symbol of identification;
b) the catalog number, reference number, or model;

c) the month and year of manufacture, date coding, applicable serial number, or equivalent;

d) applidable environmental requirements;* such as IP (ingress protection) ratings, and grea use

requirements.

In the cage of components with small surface areas or surfaces where legible printing cannot be applied,

the markings may be placed on the smallest unit container in lieu of the component itself.
7 Documentation requirements

71

General

The manpufacturer's documents shall provide product specific instructions and requirements for
documentation retention. Instructions for various components and trace heaters may be combing¢d where
termination/installafion instructions are identical. The insfructions shall be clearly idenfified as to the
products and locations that apply.

7.1DV.1 DR Modification of Clause 7.1, second paragraph to replace with the following:

7.1DV.1.1 Any Specific Conditions of Use, including the provision in 7.4 e), shall be outlined
in the installation instructions and in-the-certificate;-and-the-certificate numbershall
include-the-suffix“X” in accordance with the requirements for Specific Conditions of Use
in UL 60079-0.

The documents shall include:
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a) the information on circuit protection specified in 4.4, as applicable;

b) requirements for circuit designs, see 7.2;

c) requirements for trace heating system documentation, see 7.3;

d) instructions for installation of trace heating system, see 7.4;

e) instructions for commissioning, see 7.5;

f) instruc
7.2 Cir

The info
its equiv
knowled
by the m

lions for maintenance / repair or modification, see 7.6.
cuit design documentation

mation given in the documentation for designing circuits shall include thé’following sta
plent “The design of electrical resistance trace heating systems shall-be overseen by
jeable of trace heating following the design methodology for explosive‘atmospheres as
anufacturer”.

7.3 Trdce heating system documentation

731 @

The req

eneral

lirements shall include the following statement. or its equivalent “The trace heatin

documentation shall be retained for each trace heating circuit for as long as the system is in u

minimun
7.3.4 as

7.3.2 H

The trac

, the trace heating system documentationshall include the information specified in 7.3.2
bpplicable.

or trace heating systems according to the product classification method

e heating system documentation shall include the following information:

a) trace lpeating circuit identification;

b) trace heating system design parameters:

—_

N

temperature class or maximum sheath/surface temperature as applicable;

trace-heater type;

ement or
persons
specified

j system
se”. As a
, 7.3.3 or

operating voltage
T ~J 4

This information may be supplemented by the information listed in IEC/IEEE 60079-30-2.

733 F

or trace heating systems according to stabilized design method

The trace heating documentation shall include the following information:

a) trace heating circuit identification;

b) trace heating system design parameters:

1) pipe size or workpiece dimensions;
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2) temperature to be maintained or the maximum process / exposure temperature;
3) maximum ambient temperature;

4) trace heater type;

5) operating voltage;

6) trace ratio;

7) length or dimensions of trace heater;

8)|maximum workpiece temperature;
9)|temperature class or maximum sheath/surface temperature as applicable;
1Q) thermal insulation type, size, and thickness;

11) thermal insulation cladding specification, if applicable.

7.3.4 For trace heating systems according to controlled design method
The tracq heating system documentation shall include the following information:
a) trace heating circuit identification;

b) trace heating system design parameters:

1)|location of the sensor of the temperature*Controller / limiter on the pipe / workpiece;
2)|details of the mounting of the sensorin accordance with 4.5.3, a), b) or ¢);
3)[temperature to be maintained 6r.the maximum process / exposure temperature;
4))maximum ambient temperature;

5)[temperature controller / limiter set point;

6)|trace heater type;

7)|operating'voltage;

8)[trace-ratio;

9)length or dimensions of trace heater:

10) temperature class or maximum sheath/surface temperature as applicable.

11) Details for any failure annunciation and monitoring in accordance with 4.5.3.3.
This information may be supplemented by the information listed in IEC/IEEE 60079-30-2.
7.4 Instructions for installation of trace heating system

The instructions shall include:
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a) the following statement or its equivalent “Suitable for use with” and a listing of applicable trace heaters,
or a listing of applicable connection fittings, as applicable;

b) the statement “Earth fault equipment protection is required for each circuit”;
c) the statement “De-energise circuits before installation or servicing”;

d) the following statement or its equivalent “Keep ends of trace heaters and kit components dry before and
during installation”;

e) for trafe heaters certified for reduced levels of impact and/or deformation, the statement “Caution: Only
use in argpas with low risk of mechanical damage”. And if applicable (see 4.1), the statement.!Cadtion: This
mechanifal covering shall not be removed and the trace heaters shall not be operated without the
mechanifal covering being in place”;

f) for trage heaters, the following statement or its equivalent “The electrically conductive covering of this
trace heater shall be connected to a suitable earthing terminal”;

g) the following statement or its equivalent “The presence of the trace heaters shall be made gvident by
the posting of caution signs or markings at appropriate locations and/or at frequent intervals plong the
circuit’;

h) test rgquirements to be performed in the field and documeénted on a trace heater installation record; an
examplelis provided in Annex B;

i) the follpwing statement or its equivalent “The insulation resistance of the trace heater shall be easured
and recqrded after installation and shall not be fess than 20 MQ (or a higher value if specifi¢gd by the
manufacturer)”;

j) the following statements or their equivalent “Persons involved in the installation and testing ¢f electric
trace hepting systems shall be suitably “trained in all special techniques required. Installationy shall be
carried gut under the supervision of a-qualified person”;

k) any rgstrictions that the héating portion of the trace heater set shall not touch, cross over, gqr overlap
itself;

[) the minimum bending radius;

m) the minimum.installation temperature.

7.5 Instructions for commissioning

The instructions shall include a statement that the trace heating system parameters (as indicated in 7.3.2,
7.3.3, and 7.3.4) shall be verified during commissioning.

7.6 Instructions for maintenance / repair or modification
The instructions shall include:

a) the statement “Caution: consult the trace heating system documentation prior to maintenance / repair /
modification”;
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b) the statement “After maintenance/repair/modification, test the operation of the earth-fault device of each
affected circuit” or equivalent;

c) the statement “In the event of an earth fault or over current interruption, the device shall not be reset
until the cause of the trip has been investigated by qualified personnel” or equivalent;

d) the statement “Upon completion of maintenance/repair/modification, the insulation resistance of the
trace heater shall be measured and recorded after installation and shall not be less than 20 MQ, except
that MI trace heaters shall not be less than 5 MQ (or higher values if specified by the manufacturer)” or
equivalent.
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Annex A
(informative)
Type test matrix for EPLs Gb/Gc¢/Db/Dc
(Refer to IEC 60079-14 for the relationship of EPLs to Zones)
Table A.1 demonstrates determination of test samples.
Table A.1
Determination of test samples
I
Clause Type test Quantity/Length of Samples Temperature Terminations
Trace Heater Trace Heater cor_itrpllerl Integral Beparate
Pad / Panel limiter
5.1.2 Dielectric test 3m f X
5.1.3 Electrical insulation resistance test 3m f X
51.4 Flammability test 0,45m f X X
5.1.5 Impact test
5.1.51 Room temperature impact test 0,45m f X
5.1.5.2 Minimum temperature impact test 0,45 m f X
51.6 Deformation test 0,45 m f X
51.7 Cold bend test 0,45m f
51.8 Water resistance test 3m f
519 Integral components resistance to 3m f X X
water test
5.1.10 Verification of rated output
5.1.10 a) | | Resistance 3m f
5.1.10b) | [ Thermal 3%3mP f
51.11 Thermal stability of electrical 3m f X
insulating material
5.1.12 Thermal performance test 3x0,3m° f
5.1.13 Product classification approach? 1,5m f
5.1.13.4.2 | Systems approach — pipe 10 m® Xg
Sculpture®
5.1.13.4.3 | Systems approdch - vessels®® f Xg
5.1.13.4.4] | Systems approach — tubing -4,5m°® Xg
Bundles®¢
5.1.13.4.9 | Systems approach — plate test®¢ 3x0,7mor X
1x3,5mor X
Zx0,9mor X
1%x25m X
5.1.14 Verification of start-up current 1m f
5.1.15 Verification of the electrical 3m f
resistance of electrically
conductive covering
5.1.16 Outdoor exposure test 0,45 m X

@ Use parameters of Table 2, Table 3 Table D.2 or Table D.3

as appropriate.

b From three separate samples.

° The lowest rated voltage level and the maximum rated
power output; The highest rated voltage and the minimum
rated power output.

4 All samples in the upper half of power output tolerance.

¢ Length of sample determined by the installation instructions and
test apparatus, amount of samples may vary.

f At least one representative sample is required. The exact size is to

9 If applicable as required by the test.

be agreed between the testing station and manufacturer.
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Annex B
(informative)

Checklist for installation

Table B.1 gives an example of a trace heater installation record.

Location System Project number Reference drawing(s)

Line number Trace heater number Area classification Temperature class or maximum
sheath/surface temperature

Panel number Location Circuit number Circuit amp/voltage

Trace heafer Trace heater model Trace heater wattage unit length/voltage rating

manufactrer

Verify certffication marking:

measured

Megohm meter manufacturer/model Voltage setting Accuracy/full scale

Megohm meter date of last calibration

Multimetef manufacturer/model Ohm setting Accuracy/full scale

TRACE HEATER TESTING Test value/remarks Date Initialg

NOTES

Minimum f@cceptable insulation resistance shall be 20 MQ except that for #4 below for Ml trace heaters the minimum is 5 MQ when

at the trace heater junction box. Minimum acceptable test voltage is 500.\/ d.c. However, 1 000 V d.c. recommegnded for
MI, 2 500 YV d.c. for polymeric trace heaters.

1

Heceipt of material on reel

Jontinuity test on reel

Insulation resistance test on reel

2

Hiping completed (approval to start trace heater installation)

3

Trace heater installed (approval to start thermal insulation installation)

Trace heafer correctly installed on pipe, vessel or equipment

Trace healer correctly installed at valves, pipe supports, other heat sinks

Components correctly installed and terminated\(power, tee-end seal)

Installationh agrees with manufacturer's instrugtions and circuit design

4

Thermal insulation installation- complete

Continuity|test

Insulation fesistance test (5 MQ for Ml trace heaters)

SYSTEM [NSPECTED

5 Marking, tagging-and identification complete (see IEC/IEEE
6079-30-1:2014, Clause 6)
6 Trace heater effectively earthed
7 Temperature controls properly installed and set points verified
8 Junction boxes all certified and closed
9 Thermal insulation weather tight (all penetrations sealed)
10 End seals, covered splices marked on insulation outer cladding
11 Drawings, documentation marked as-built
Performed by: Company Date
Witnessed by: Company Date
Accepted by: Company Date
Approved by: Company Date
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