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INTERNATIONAL ELECTROTECHNICAL COMMISSION

EXPLOSIVE ATMOSPHERES -

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

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization c>mp.'sing
all national electrotechnical committees (IEC National Committees). The object of IEC.is.to |-omote
international co-operation on all questions concerning standardization in the electrical and elec*ronic fie as. To
this end and in addition to other activities, IEC publishes International Standards, Technical <»ecnications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred > as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Cc mmittee interested
in the subject dealt with may participate in this preparatory work. International, gu.~rrmental and non-
governmental organizations liaising with the IEC also participate in this preparation.

IEEE Standards documents are developed within IEEE Societies and Standards Coorc‘nating Committees of the
IEEE Standards Association (IEEE-SA) Standards Board. |IEEE develops ii. (tar ‘aras through a consensus
development process, approved by the American National Standards Institute, \ hich brings together volunteers
representing varied viewpoints and interests to achieve the final product. V¢ unteers are not necessarily
members of IEEE and serve without compensation. While IEEE admi isti rs the process and establishes rules
to promote fairness in the consensus development process, IEEE doc> ..ctvindependently evaluate, test, or
verify the accuracy of any of the information contained in its stancaids. (se of IEEE Standards documents is
wholly voluntary. IEEE documents are made available for use cubje ~t to. mportant notices and legal disclaimers
(see http://standards.ieee.org/IPR/disclaimers.html for more<afor.natic.,.

IEC collaborates closely with IEEE in accordance with corditicns uetermined by agreement between the two
organizations. This Dual Logo International Standard w: s jointly developed by the IEC and IEEE under the
terms of that agreement.

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

IEC/IEEE Publications have the fc'm f recommendations for international use and are accepted by IEC
National Committees/IEEE Societies in that sense. While all reasonable efforts are made to ensure that the
technical content of IEC/IEEE Pubnc2 ‘ons is accurate, IEC or IEEE cannot be held responsible for the way in
which they are used or for an'’ m:sinterpretation by any end user.

In order to promote inte-aatio..=i uniformity, IEC National Committees undertake to apply IEC Publications
(including IEC/IEEE Puhlictions) transparently to the maximum extent possible in their national and regional
publications. Any divergunce between any IEC/IEEE Publication and the corresponding national or regional
publication shall be c.»arly indicated in the latter.

IEC and IEEE -~ not prc side any attestation of conformity. Independent certification bodies provide conformity
assessment«ervic s and, in some areas, access to IEC marks of conformity. IEC and IEEE are not responsible
for any secvice = carried out by independent certification bodies.

All users sho.!d ensure that they have the latest edition of this publication.

Ne liaLility shall attach to IEC or IEEE or their directors, employees, servants or agents including individual
xper.> and members of technical committees and IEC National Committees, or volunteers of IEEE Societies
an ! the 3tandards 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,
o, for costs (including legal fees) and expenses arising out of the publication, use of, or reliance upon, this
IEC/IEEE Publication or any other IEC or IEEE Publications.

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

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

This bilingual version (2018-04) corresponds to the English version, published in 2015-09.

This first edition of IEC/IEEE 60079-30-1 cancels and replaces the first edition of IEC'S0079-
30-1 published in 2007 and constitutes a technical revision.

This edition includes the following significant changes, apart from the general .2vis'~a and
updating of the first edition of IEC 60079-30-1 and harmonization with IEEE Sta 515, with
respect to the previous edition:

e the inclusion of a minimum temperature impact test;

e the addition of a mechanical procedure in the thermal stability tecy,

e the inclusion of a thermal performance test to replace the thermai ~ziety requirements;

e the inclusion of a second procedure utilizing a plate fixture for sheath temperature
determination;

e the inclusion of an ultraviolet and condensation test;

e the revision and significant expansion of documentctioi: requirements;

e the addition of Annexes covering requirements for Jivisions 1 and 2;

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

e the addition of an Annex covering trcc= healer product design verification methodology
(formerly located in IEC 60079-30-2),

e the further harmonization of tiiis ¢ Zitic n with several national standards.

The significance of changes between IEC 60079-30-1, Edition 1.0 (2007) and IEC/IEEE
60079-30-1, Edition 1.0 (201%) Is~s listed below:

Type
Cha ges Clause Minor and Extension Major
editorial technical
changes changes
Addition of«zlarication for the exclusion of EPLs Ga 1 X
and Da
Additiol of requirements for the Division method of 1 X
<rea J'assification that may be applied by some users
Ada. ‘on ¢! table specifying the application or 1 X
e clusion of specific clauses of IEC 60079-0 Edition 6
.“or stabilized designs, a clarification for the need for
verification by testing and the addition of a table for 4.5.2 X
the specific requirements
For controlled designs, a clarification for the need for
verification by testing and the addition of a table for 4.5.3 X
the specific requirements
For controlled designs, clarifications and additions on 453 X
the separate requirements for Gb/Db and Gc¢/Dc o
The requirements for calibration of the flammability 514 X
test fixture are replaced with equivalent requirements o
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Type
Changes Clause Minor and Extension Major
editorial technical
changes changes

for the energy levels of the test gases
Addition of a minimum temperature impact test 5.1.5 C1
For thermal stability, the addition of a bending

) 5.1.11 C1
requirement on a mandrel
The replacement of the thermal safety procedure with

5.1.12 Cc2
a thermal performance procedure
The addition of a second procedure utilizing a plate
fixture for the systems method for maximum sheath 5.1.13.2 =3
temperature determination
Addition of outdoor exposure test 5.1.16 4
Requirement changed for the marking of the minimum
. b 6.1 C5
installation temperature
Addition of new markings requirements for field
6.2 C5

assembled components
Additions and changes to the documentation 7 T c5
requirements
Addition of Annex Annex A b
Addition of Annex Annex.B X
Addition of Annex specifying trace heating design Annex c6
verification methodology, moved from IEC 60079-30-2 ‘
Addition of Annex for the Division method of area

e . An.2v D X
classification that may be applied by some users
Addition of Annex for the Division method of area

e . ~nnex E X
classification that may be applied by some users

NOTE The technical changes referred to i~.clule the significance of technical changes in the revised IEC
Standard, but they do not form an exhaust ‘e liciof all modifications from the previous version.

Explanations:
A) Definitions
Minor and editoriai ~henges

clarificaticn

decrease o: tec.nical requirements
minor technicc! change

editorial corrections

1vese are changes which modify requirements in an editorial or a minor technical way. They
.nclude 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 are changes which add new or modify existing technical requirements, in a way that
new options are given, but without increasing requirements for equipment that was fully
compliant with the previous standard. Therefore, these will not have to be considered for
products in conformity with the preceding edition.
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Major technical changes

addition of technical requirements
increase of technical requirements

These are changes to technical requirements (addition, increase of the level or removal)
made in a way that a product in conformity with the preceding edition will not always be able
to fulfil the requirements given in the later edition. These changes have to be considered for
products in conformity with the preceding edition. For these changes additional information is
provided in clause B) below.

NOTE These changes represent current technological knowledge. However, these changes should not nermally
have an influence on equipment already placed on the market.

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

C1 - The requirements for additional mechanical testing have been inc'uded for
harmonization and for added safety.

C2 — The requirements for thermal performance have been included to r:cognize the
necessity for thermal stability of products in explosive atmospheres.

C3 — A second procedure utilizing a plate fixture has been includecu ior sheath temperature
determination, which may be used in lieu of the sheath te nperature verification part of
5.1.13.4.2.

C4 — An outdoor exposure test has been added to <ov=r 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 verifirrticn. methodology has been added to align with the
evaluation requirements for the stibiized design and the controlled design methods of
maximum sheath temperature dete :mn.zuon.

This bilingual version (2018-C2) ceresponds to the English version, published in 2015-09.

The text of this stand~+d 1o based on the following IEC documents:

r
| FDIS Report on voting
31/1191/FDIS 31/1201/RVD

Full infcrmation on the voting for the approval of this standard can be found in the report on
vctingindicated in the above table.

Tho French version of this standard has not been voted upon.

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

This standard is intended to be used in conjunction with |IEC/IEEE 60079-30-2:2015,
Explosive atmospheres — Part 30-2: Electrical resistance trace heating — Application guide for
design, installation and maintenance.
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A list of all parts of IEC 60079 series, under the general title Explosive atmospheres, can be
found on the IEC website.

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

* reconfirmed,

e withdrawn,

* replaced by a revised edition, or
+ amended.

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

This part of IEC 60079 specifies general and testing requirements for electrical resistance
trace heaters for application in explosive atmospheres with the exclusion of those for EPL Ga
and Da. This standard covers trace heaters that comprise either factory or field (work-site)
assembled units, and which may be series trace heaters, parallel trace heaters, trace heater
pads, or trace heater panels that have been assembled and/or terminated in accordance with
the manufacturer’s instructions.

This standard also includes requirements for termination assemblies and control methods
used with trace heating systems. The explosive atmospheres referred to in this standard are
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.

This standard supplements and modifies the general requirements of IEC 60079-0, except as
indicated in Table 1. Where a requirement of this standard conflicts with a requirement of
IEC 60079-0, the requirement of this standard takes precedence.

Table 1 — Application or exclusion of specific clauses of IEC 60079-0

IEC 60079-0 Electrlcal_ resistance trace heaters and
integral components Terminations as
Ed. 6.0 Clause / Subclause title Group | and Group Il Group llI separate
(2011) (normative) components
(informative)
1 Scope Applies Applies Applies
2 Normative references Applies Applies Applies
3 Terms and definitions Applies, Applies, Applies,
except ambient except ambient except ambient
temperature, see 3.1 temperature, see 3.1 | temperature,
see 3.1
4 Equipment grouping Applies Applies Applies
4.1 Group | Applies Excluded Applies
4.2 Group Il Applies, always IIC Excluded Applies
4.3 Group Il Excluded Applies, outside of Applies, outside
thermal insulation of thermal
only, always IlIC insulation only
4.4 Equipment for a particular Excluded Excluded Applies
explosive atmosphere
5.1 Environmental influences Applies Applies Applies
5.1.1 Ambient temperature Replaced by 6.1e) Replaced by 6.1e) Applies, see 3.1
5.1.2 External source of heating or Applies Applies Applies
cooling
5.2 Service temperature Modified Modified Applies






