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UL Standard for Safety for Explosive Atmospheres — Part 18: Equipment Protection by Encapsulation “m”,
UL 60079-18

Fourth Edition, Dated December 14, 2015
Summary of Topics

This revision to the Adoption of IEC 60079-18, Explosive Atmospheres — Part 18: Equipment
Protection by Encapsulation “m”, (fourth edition issued December 2014) as a new IEC-based UL
standard, UL 60079-18 (IEC 60079-18:2014) with US National Differences is being issued to
include the following:

Revision for 10 e) to align with the tests as specified in 8.2.2 and correct the conflict with
the NEC.

Text that has been changed in any manner or impacted by UL’s electronic publishing system is marked
with a vertical line in the margin. Changes in requirements are marked with a vertical line in the margin.

The requirements are substantially in accordance with Proposal(s) on this subject dated January 29, 2016.

THIS FOURTH EDITION REPLACES THE THIRD EDITION. AS OF DECEMBER 14, 2020, THE THIRD
EDITION OF UL 60079-18 WILL BE WITHDRAWN.

All rights 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 otherwise
without prior permission of UL.

UL provides this Standard "as is" without warranty of any kind, either expressed or implied, including but
not limited to, the implied warranties of merchantability or fitness for any purpose.

In no event will UL be liable for any special, incidental, consequential, indirect or similar damages,
including loss of profits, lost savings, loss of data, or any other damages arising out of the use of or the
inability to use this Standard, even if UL or an authorized UL representative has been advised of the
possibility of such damage. In no event shall UL'’s liability for any damage ever exceed the price paid for
this Standard, regardless of the form of the claim.

Users of the electronic versions of UL’s Standards for Safety agree to defend, indemnify, and hold UL
harmless from and against any loss, expense, liability, damage, claim, or judgment (including reasonable
attorney’s fees) resulting from any error or deviation introduced while purchaser is storing an electronic
Standard on the purchaser’'s computer system.
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ANSI/UL 60079-18-2016

1
UL 60079-18

Standard for Explosive Atmospheres - Part 18: Equipment Protection by

Encapsulation "m"

Fourth Edition
December 14, 2015

This ANSI/UL Standard for Safety consists of the Fourth Edition including
revisions through March 14, 2016.

The most recent designation of ANSI/UL 60079-18 as an American National
Standard (ANSI) occurred on March 14, 2016. ANSI approval for a standard does
not include the Cover Page, Transmittal Pages, Title Page, Preface, or effective
date information. The National Difference Page and IEC Foreword are also
excluded from the ANSI approval of IEC-based standards. Any other portions of
this ANSI/UL standard that were not processed in accordance with ANSI/UL
requirements are noted at the beginning of the impacted sections.

Comments or proposals for revisions on any part of the Standard may be
submitted to UL at any time. Proposals should be submitted via a Proposal
Request in UL’s On-Line Collaborative Standards Development System (CSDS)
at http://csds.ul.com.

UL’s Standards for Safety are copyrighted by UL. Neither a printed nor electronic
copy of a Standard should be altered in any way. All of UL's Standards and all
copyrights, ownerships, and rights regarding those Standards shall remain the
sole and exclusive property of UL.

COPYRIGHT © 2016 UNDERWRITERS LABORATORIES INC.
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4 UL 60079-18 DECEMBER 14, 2015

PREFACE

This harmonized standard is based on IEC Publication 60079-18: 2014 edition, Explosive Atmospheres -
Part 18: Equipment Protection by Encapsulation "m" issued 12-2014. |IEC publication [IEC 60079-18] is
copyrighted by the IEC.

This standard is considered suitable for use for conformity assessment within the stated scope of the
standard.

This standard has been approved by the American National Standards Institute (ANSI) as an American
National Standard.

Application of Standard

Where reference is made to a specific number of samples to be tested, the specified number is to be
considered a minimum quantity.

Note: Although the intended primary application of this standard is stated in its scope, it is important to note that
it remains the responsibility of the users of the standard to judge its suitability for their particular purpose.

Level of Harmonization
This standard adopts the IEC text with national differences.

All national differences from the IEC text are included in the UL version of the standard. While the
technical content is the same in UL's version, the format and presentation may differ.

IEC Copyright

For UL, the text, figures and tables of IEC publication 60079-18, Explosive Atmospheres - Part 18:
Equipment Protection by Encapsulation "m" , copyright 2014 are used in this standard with the consent
of the IEC and the American National Standards Institute (ANSI). The IEC copyrighted material has been
reproduced with permission from ANSI. ANSI should be contacted regarding the reproduction of any
portion of the IEC material. The IEC Foreword and Introduction are not a part of the requirements of this
standard but are included for information purposes only. Copies of IEC Publication 60079-18 may be
purchased from ANSI, 25 West 43rd Street, 4th Floor, New York, New York, 10036, (212) 642- 4900.

The following people served as members of STP 60079 and participated in the review of this standard:
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DECEMBER 14, 2015 UL 60079-18 7

National Differences

National Differences from the text of International Electrotechnical Commission (IEC) Publication
60079-18, Explosive Atmospheres — Part 18: Equipment Protection by Encapsulation “m”, copyright 2014,
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.

The UL printed standard includes the national difference types within the body of the text.

D1 — These are National Differences which are based on basic safety principles and requirements
elimination of which would compromise safety for consumers and users of products.

D2 — These are National Differences based on safety practices . These are differences for IEC
requirements that may be acceptable, but adopting the IEC requirements would require considerable
retesting or redesign on the manufacturer’s part.

DC — These are National Differences based on the component standards and will not be deleted until
a particular component standard is harmonized with the IEC component standard.

DE — These are National Differences based on editorial comments or corrections

DR — These are National Differences based on the national regulatory requirements

Each national difference contains a description of what the national difference entails. Typically one of the
following words is used to explain how the text of the national difference is to be applied to the base IEC

text:

Addition / Add - An addition entails adding a complete new numbered clause, subclause, table, figure,
or annex. Addition is not meant to include adding select words to the base IEC text.

Deletion / Delete - A deletion entails complete deletion of an entire numbered clause, subclause, table,
figure, or annex without any replacement text.

Moadification / Modify - A modification is an altering of the existing base IEC text such as the addition,
replacement or deletion of certain words or the replacement of an entire clause, subclause, table, figure,
or annex of the base IEC text.

INd 9¥:22:T 9T0Z/€2/8 " 10 18sn Aqg asn 1o} s|qissiwiad Ajuo sI 1uswnaop siyL

D3} PasuasT] TeTJayew pajysTJRdo] 03 PasuaaT] TeTdayen pajydTJRdog

£3T4TIUBTIS UOswOyL R

saul

T (02" }3ad3sydag mmm)

Documents

Document Sharing Hub

Full document details: UL 60079-18 2016

TJas[ J8sn pazTJoyine Ao 0050- BE:8Z:80 EZ-80-9T70Z U0 papeoTumop Aol sTYL

N


http://www.avadocuments.com/doc/ul-60079-18-2016
http://www.avadocuments.com/doc/ul-60079-18-2016

8 UL 60079-18 DECEMBER 14, 2015

INTERNATIONAL ELECTROTECHNICAL COMMISSION

EXPLOSIVE ATMOSPHERES - Part 18: Equipment protection by encapsulation “m”

FOREWORD

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
International Standards, Technical Specifications, Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter
referred to as “IEC Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested
in the subject dealt with may participate in this preparatory work. International, governmental and non-governmental organizations
liaising with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international consensus of
opinion on the relevant subjects since each technical committee has representation from all interested IEC National Committees.

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National Committees in that
sense. While all reasonable efforts are made to ensure that the technical content of IEC Publications is accurate, IEC 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 transparently to the
maximum extent possible in their national and regional publications. Any divergence between any IEC Publication and the
corresponding national or regional publication shall be clearly indicated in the latter.

5) IEC itself does not provide any attestation to conformity. Independent certification bodies provide conformity assessment services
and, in some areas, access to IEC marks of conformity. IEC is not responsible for any services carried out by independent
certification bodies.

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

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and members of its
technical committees and IEC National Committees 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 Publication or any other IEC 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 some of the elements of this IEC Publication may be the subject of patent rights. IEC
shall not be held responsible for identifying any or all such patent rights.

Standard IEC 60079-18 has been prepared by IEC technical committee 31: Equipment for explosive
atmospheres.

This fourth edition cancels and replaces the third edition of IEC 60079-18 (2009), and constitutes a
technical revision.
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DECEMBER 14, 2015 UL 60079-18

This International Standard is to be sued in conjunction with IEC 60079-0, Explosive atmospheres — Part

0: Equipment — General requirements.

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

Type =
Explanation of the significance of the changes Clause Nlinor and Extension Major g
editorial technical =)
changes changes =
Definitions deleted and moved to IEC 60079-0 3 X %
Heading modified /added to clarify which requirements are 4 X =
additional requirements for “ma” level of protection only 7
Thermal conductivity added 5.2 X =
Note added that it is not a requirement of this standard that 5.3.2 X <
conformity to the manufacturer’s specification of the }%
compound needs to be verified §
Clarification added 6.2.2 X @
Clarification added 7.1 X o
For the determination of the faults options added and 7.2 X 3
clarification given °
Additional information included in Figure 1 7.4.1 X &
“Varnish and similar coatings are not considered to be solid 7.4.2 X g
insulation.” was added in this section and deleted in the =
definition on 3.8 &
For rigid, multi-layer printed wiring boards with through 7.4.3.1 X @
connections additional standards added =
Protection against inadmissible temperatures and damage to 7.8.3 C1 o0
the cells OBO
Electrical protective devices clarified and additional 7.9.2 X )
possibilities added g
Thermal protective devices clarified and additional 7.9.3 X =
possibilities added N
2/3 voltage limitation deleted 7.9.3 X g
Determination of the maximum temperature for “Da” fixed 8.2.2 Cc2 )
Stabilization of the temperature 8.2.2 C3 <
Thermal endurance to heat 8.2.3.1 X
Temperature fixed as referenced service temperatures and 8.2.3.1.1 X
tests given as alternatives
For the dielectric strength test procedure alternative 8.24.1 X
possibilities added
Alternative test methods for the required pressure test for 8.2.6 X
Group | and Group Il electrical equipment added
Sealing test for build-in protective devices 8.2.8 X
For the dielectric strength test procedure alternative 9.2 X
possibilities added
Marking 10 X X

Explanation of the Types of Significant Changes:
A) Definitions
1. Minor and editorial changes:

. Clarification

» 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.

Table Continued on Next Page

Full document details: UL 60079-18 2016
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10 UL 60079-18 DECEMBER 14, 2015

Table Continued

2. 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.

3. 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 item B) below.
Note These changes represent current technological knowledge. However, these changes should not normally have an
influence on equipment already placed on the market.
B) Information about the background of ‘Major technical changes’
C1 Clause 7.8.3 modified and additional requirements added for cells or batteries
C2 The flexibility given in IEC 60079-0 is replaced by a min. requirement. For level of protection “ma” equipment, designed for
EPL “Da” the maximum surface temperature shall be determined with the equipment mounted in accordance with the
manufacturer’s instructions, and surrounded on all available surfaces by dust with a layer thickness of at least 200 mm
C3 The increase of the temperature during the test can be a very slow process. The final temperature shall be considered to
have been reached when the rate of rise of temperature does not exceed 1 K/24 h

The text of this standard is based on the following documents:

FDIS Report on voting
31/1152/FDIS 31/1168/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.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

The list of all parts of IEC 60079 series, published under the general title Explosive atmospheres, can be
found on the IEC website.

INd 9¥:22:T 9T0Z/€2/8 " 10 18sn Aqg asn 1o} s|qissiwiad Ajuo sI 1uswnaop siyL

The committee has decided that the contents of this publication will remain unchanged until the stability
date indicated on the IEC web site under "http://webstore.iec.ch” in the data related to the specific
publication. At this date, the publication will be

* reconfirmed;

» withdrawn;

* replaced by a revised edition, or

e 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 publication
using a colour printer.
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EXPLOSIVE ATMOSPHERES - Part 18: Equipment protection by
encapsulation “m”

1 Scope

1DV DR Moadification of Clause 1 to replace with the following:

This part—ef+HEC—60079-standard gives the specific requirements for the construction,
testing and marking of electrical equipment, parts of electrical equipment and Ex

components with the type of protection encapsulation “m” intended for use in explosive
gas atmospheres or explosive dust atmospheres.

This part-standard applies only for encapsulated electrical equipment, encapsulated parts
of electrical equipment and encapsulated Ex components (hereinafter always referred to as
“m” equipment) where the rated voltage does not exceed 11 kV.

The application of electrical equipment in atmospheres, which may contain explosive gas
as well as combustible dust simultaneously, may require additional protective measures.

This standard does not apply to dusts of explosives, which do not require atmospheric
oxygen for combustion, or to pyrophoric substances.

This standard does not take account of any risk due to an emission of flammable or toxic
gas from the dust.

This standard supplements and modifies the general requirements of IEC 60079-0. Where
a requirement of this standard conflicts with a requirement of IEC 60079-0, the requirement
of this standard takes precedence.

Where references are made to other IEC 60079 standards. the referenced requirements

found in these standards shall apply as modified by any applicable U.S. National
Differences.

INd 9¥:22:T 9T0Z/€2/8 " 10 18sn Aqg asn 1o} s|qissiwiad Ajuo sI 1uswnaop siyL

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document (including any amendments) applies.

2DV DR Moadification of Clause 2 references to replace with the following:

ASTM-11, Specification for Wire Cloth and Sieves for Testing Purposes
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IEC 60127 (all parts), Miniature fuses

IEC 60243-1, Electrical strength of insulating materials — Test methods — Part 1: Tests at power
frequencies

T . , o -

; ; . [

IEC 60738-1, Thermistors — Directly heated positive temperature coefficient — Part 1: Generic
specification

IEC 61140, Protection against electric shock — Common aspects for installation and equipment

IEC 61558-1, Safety of power transformers, power supplies, reactors, and similar products — Part
1: General requirements and tests

IEC 61558-2-6, Safety of transformers, reactors, power supply units and similar products for
supply voltages up to 1 100 V — Part 2-6: Particular requirements and tests for safety isolating
transformers and power supply units incorporating safety isolating transformers

IEC 62326-4-1, Printed boards — Part 4: Rigid multilayer printed boards with interlayer
connections — Sectional specification — Section 1: Capability detail specification — Performance
levels A, B and C

IPC-A-600, Acceptability of Printed Boards

IPC-6012, Qualification and Performance Specification for Rigid Printed Boards

ISA 60079-26, Explosive atmospheres — Part 26: Equipment for Use in Class 1, Zone O
Hazardous (Classified) Locations

ISA 60079-31, Explosive atmospheres — Part 31: Equipment Dust Igniton Protection by Enclosure
l

ANSIHUL 248 (all parts), Standard for low-voltage fuses

ANSHUL 746B, Standard for polymeric materials — Long term property evaluations
ANSHUL 796, Printed-Wiring Boards

UL 60079-0 Explosive Atmospheres Part 0: Equipment — General Requirements

UL 60079-7 Explosive Atmospheres — Part 7: Equipment Protection by Increased Safety "e"

UL 60079-11 Explosive Atmospheres — Part 11: Equipment Protection by Intrinsic Safety "I
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