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UL Standard for Safety for Explosive Atmospheres — Part 29-1: Gas Detectors — Performance
Requirements of Detectors for Flammable Gases, UL 60079-29-1

Second Edition, Dated May 31, 2019
Summary of Topics

Adoption of IEC 60079-29-1, Explosive Atmospheres — Part 29-1: Gas Detectors — Performance
Requirements of Detectors for Flammable Gases (second edition, issued by IEC July 2016) as a
new IEC-based UL standard, UL 60079-29-1 with US Differences.

As noted in the Commitment for Amendments statement located on the back side of the title page,
UL and FM are commiitted to updating this harmonized standard jointly.

The new requirements are substantially in accordance with Proposal(s) on this subject dated November 9,
2018 and February 15, 2019.

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 fithess 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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Commitment for Amendments

This standard is issued jointly by FM Approvals LLC and Underwriters Laboratories Incorporated (UL).
Comments or proposals for revisions on any part of the standard may be submitted to FM Approvals or
UL at any time. FM and UL will issue revisions to this standard by means of a new edition or revised or
additional pages bearing their date of issue.

Copyright © 2019 FM Approvals LLC

These materials are subject to copyright claims of IEC, ANSI and FM. All rights reserved. Not for resale.
Printed in the United States of America. No part of this publication may be reproduced in any form,
including an electronic retrieval system, without the prior written permission of FM. All requests
pertaining to this Standard should be submitted to FM.

The most recent designation of ANSI/FM 60079-29-1 as an American National Standard (ANSI)
occurred on May 31, 2019.

Copyright © 2019 Underwriters Laboratories Inc.

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.

This ANSI/UL Standard for Safety consists of the Second Edition. The most recent designation of ANSI/
UL 60079-29-1 as an American National Standard (ANSI) occurred on May 31, 2019. ANSI approval for
a standard does not include the Cover Page, Transmittal Pages, Title Page (front and back), or the
Preface. 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 https://csds.ul.com.

To purchase UL Standards, visit UL's Standards Sales Site at http://www. shopulstandards. com/
HowToOrder.aspx or call toll-free 1-888-853-3503.
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PREFACE

This is the harmonized FM and UL standard for Explosive Atmospheres — Part 29-1: Gas Detectors —
Performance Requirements of Detectors for Flammable Gases. It is the second edition of FM 60079-29-1
and the second edition of UL 60079-29-1.

This harmonized standard is based on IEC Publication 60079-29-1: second edition, Explosive
Atmospheres — Part 29-1: Gas Detectors — Performance Requirements of Detectors for Flammable Gases
issued July 2016. IEC publication 60079-29-1 is copyrighted by the IEC.

Efforts have been made to synchronize the UL edition number with that of the corresponding IEC standard
with which this standard is harmonized. As a result, one or more UL edition numbers have been skipped to
match that of the IEC edition number.

At the time of this publication, IEC 60079-29-1, Edition 2 is available from IEC in English only.

This harmonized standard was prepared by FM Approvals LLC (FM) and Underwriters Laboratories Inc.
(UL).

This standard is considered suitable for use for conformity assessment within the stated scope of the
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.
This standard is published as an identical standard for FM and UL.

An identical standard is a standard that is exactly the same in technical content except for national
differences resulting from conflicts in codes and governmental regulations. Presentation is word for word
except for editorial changes.

All national differences from the IEC text are included in the FM and UL versions of the standard. While the
technical content is the same in each organization’s version, the format and presentation may differ.
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Interpretations

The interpretation by the standards development organization of an identical or equivalent standard is
based on the literal text to determine compliance with the standard in accordance with the procedural rules
of the standards development organization. If more than one interpretation of the literal text has been
identified, a revision is to be proposed as soon as possible to each of the standards development
organizations to more accurately reflect the intent.
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IEC Copyright

For FM, the text, figures, and tables of International Electrotechnical Commission Publication 60079-29-1,
Explosive Atmospheres — Part 29-1: Gas Detectors — Performance Requirements of Detectors for
Flammable Gases, copyright 2016, are used in this standard with the consent of the International
Electrotechnical Commission. The IEC Foreword and Introduction are not a part of the requirements of this
standard but are included for information purposes only.

For UL, the text, figures and tables of IEC publication 60079-29-1, Explosive Atmospheres — Part 29-1:
Gas Detectors — Performance Requirements of Detectors for Flammable Gases, copyright 2016 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 60079-29-1 may be purchased from ANSI, 25 West 43rd Street, 4th Floor, New York, New
York, 10036, (212) 642- 4900.

These materials are subject to copyright claims of IEC and UL. No part of this publication may be
reproduced in any form, including an electronic retrieval system, without the prior written permission of UL.
All requests pertaining to the Explosive Atmospheres — Part 29-1: Gas Detectors — Performance
Requirements of Detectors for Flammable Gases, UL 60079-29-1 Standard should be submitted to UL.

The following people served as members of STP 9200 and participated in the review of this standard:
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NAME COMPANY
*J. Miller, Chair Detector Electronics Corporation
S. Baliga General Monitors
W. Bennett Mine Safety Appliances Co.
G. Black QPS Evaluation Services Inc.
M. Brown Rotarex
J. Chin CSA Group
M. Coppler Det Norske Veritas Certification Inc.
G. Garcha Gurinder Garcha Consulting
R. Goins Lyondell Basell
S. Henney FM Approvals LLC
T. Larson Rosemount Analytical
D. Mills UL LLC
B. Saxinger Honeywell Analytics
R. Seitz ARTECH Engineering
J. Thomason Omni Industrial Systems Inc.
A. Vial Shell Exploration & Production Co.
D. Wechsler American Chemistry Council

* Non-voting member
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National Differences

National Differences from the text of International Electrotechnical Commission (IEC) Publication 60079-
29-1, Explosive Atmospheres — Part 29-1: Gas Detectors — Performance Requirements of Detectors for
Flammable Gases, copyright 2016, are indicated by notations (differences) and are presented in bold text.

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 - 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 from IEC requirements based on existing safety practices. These
requirements reflect national safety practices, where empirical substantiation (for the IEC or national
requirement) is not available or the text has not been included in the IEC standard.

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.

Modification / 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.
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FOREWORD
INTERNATIONAL ELECTROTECHNICAL COMMISSION

EXPLOSIVE ATMOSPHERES - Part 29-1: Gas detectors — Performance requirements of detectors
for flammable gases

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 nongovernmental 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 of 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.

International Standard IEC 60079-29-1 has been prepared by IEC technical committee 31: Equipment for
explosive atmospheres.

This second edition of IEC 60079-29-1 cancels and replaces the first edition of IEC 60079-29-1:2007
series and constitutes a technical revision.
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Significant technical changes between IEC 60079-29-1, Edition 1 (2007), and IEC 60079-29-1, Edition 2
(2016), is as listed below:

Significant changes with respect to IEC 60079-29-1:2007
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Type

Changes Clause Minor and Extension Major
editorial technical
changes changes

Measuring range up to 20 %LEL All X
(Modified requirements)

Definitions
(Additional clarifications)

|w
x

N
N
N
x

Manufacturer’s claims
(special applications requirements)

B
N

General construction C1

(Malfunction effects on safety related function)

»
N
N
.

General indicating devices Cc2

(portable equipment with visual and audible indication)

o
N
V)
o

Suppression of indication and measured values below zero C3

(functional limits)

N
N
~

Fault signals C4
(Fault indication below minimum voltage limit, sensor disconnection

and zero drift condition)

N
N
[&)]

Adjustments C5

(Zero and sensitivity adjustments)

Marking 4.3 X
(Portable equipment protective case)

Instruction Manual 4.4 C6
(Additions and clarifications)

Samples and sequence of tests 5.2.2 X
(Optical filter special sensitivity limits, and modification
considerations)

o
N
w
x

Preparation of equipment before testing
(separate gas detection control units)

[$)]
w
N

Test gas Cc7

(methane, and propane or butane for general purpose gas detector)

o
i
o
X

General test methods
(selectable range and wiring worst case conditions)

o
»
w
N

Calibration curve Cc8

(fixed volume fractions)

o
»
w
w

Response to different gases C9

(semiconductor and catalytic high gas concentration exposure)

Stability
(duration of test method)

o
N
»
x

o
N
o
x

Alarm set point(s)
(alarm set point test method)

[&)]
N
[e)]

Temperature (portable) C10

(temperature range and stabilization period)

o
N
o
X

Temperature (all other equipment)
(temperature range and stabilization period)
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o
N
]
X

Pressure
(tolerance on pressure measurement)

o
i
©
X

Humidity of test gas
(test method clarification)

o
N
©
x

Air velocity
(test method clarification)

o1
»
i
o
x

Flow rate for aspirated equipment
(test method clarification)
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Type
Changes Clause Minor and Extension Major
editorial technical
changes changes
(test method clarification)
Drop test for portable and transportable equipment 5.4.13 X
(Automatic re-starting or shut-down requirement clarification)
Warm-up time 5.4.14 C1
(user prompt requirement)
High gas concentration operation above the measuring range 5.4.16 X
(test method and requirement clarification)
Battery capacity 5.4.17 X
(test method clarification)
Power supply variation 5.4.18 C12
(minimum supply voltage fault limit)
Poisons (applicable only to Group | apparatus with catalytic or 5.4.20.2 X
semiconductor sensors)
(test method clarification)
Electromagnetic compatibility 5.4.21 C13
(test methods and requirements)
Field calibration kit 5.4.22 X
(test method clarification)
Software function 5.4.23 X
(supporting documentation)
Determination of time of response Annex B X
(test method clarification)

NOTE 1 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. More guidance may be found by referring to the Redline Version
of the standard.

Explanations:
A) Definitions

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.

Extension
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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.

Major technical changes
Addition of technical requirements increase of technical requirements. Documents
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These are changes to technical requirements (addition, increase of the level or removal) made in a
way that a product conforming to 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
conforming to the preceding edition. For these changes additional information is provided in B)
below.

NOTE 2 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 Addition of malfunction effects not adversely affecting the safety related function (4.2.1).
C2 Addition of visual and audible indication for portable equipment (4.2.2.1).

C3 Addition of functional limits for suppression of indication and for measured values below zero
(4.2.2.5).

C4 Addition of requirements for fault indication below minimum voltage limit, sensor disconnection
and zero drift condition (4.2.4).

C5 Addition of requirements for zero and sensitivity adjustments (4.2.5).
C6 Addition and clarification requirements for inclusion within the instruction manual (4.4).

C7 Addition of methane and propane or butane as required test gases for general purpose gas
detector (5.3.2).

C8 Specification of fixed volume fractions which are expressed as a percentage of the measuring
range (5.4.3.2).

C9 Addition of requirement for semiconductor and catalytic sensors to be exposed to high gas
concentration on response to different gases (5.4.3.3).

C10 Addition of temperature range and stabilization period (5.4.6).
C11 Addition of requirement where equipment prompts the user (5.4.14).

C12 Addition of requirement for output functionality above the minimum supply voltage fault limit
(5.4.18).

C13 Addition of test methods and requirements for electromagnetic compatibility tests (5.4.21).

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

FDIS Report on voting
31/1257/FDIS 31/1266/RVD
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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.

A list of all parts_of the IEC 60079 series, under the general title Explosive atmospheres, can be found on

the IEC website.
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The committee has 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,

» withdrawn,

* replaced by a revised edition, or
* amended.

A bilingual version of this publication may be issued at a later date.
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INTRODUCTION

This part of IECUL 60079-29 specifies general requirements for construction, testing and performance,
and describes the test methods that apply to portable, transportable and fixed equipment for the detection
and measurement of flammable gas or vapour concentrations with air.

Guidance for the selection, installation, use and maintenance of gas detecting equipment is set out in IEC
60079-29-2: Explosive atmospheres — Part 29-2: Gas detectors — Selection, installation, use and
maintenance of detectors for flammable gases and oxygen.

Guidance for functional-safety-of fixed-gas-detection-systemsgas detection as a method of protection is set

out in ANSI/ISA TR12.13.03 Gwde for Combustlble Gas Detectlon as a Method of Protectlon E&@O@?—Q—

General requirements for construction, testing and performance of open path detectors for flammable
gases are set out in IEC 60079-29-4: Explosive atmospheres — Part 29-4: Gas detectors — Performance
requirements of open path detectors for flammable gases.
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EXPLOSIVE ATMOSPHERES - Part 29-1: Gas detectors — Performance
requirements of detectors for flammable gases

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

This part-of IEC-60079-29 standard specifies general requirements for construction, testing
and performance, and describes the test methods that apply to portable, transportable and
fixed equipment for the detection and measurement of flammable gas or vapour
concentrations with air. The equipment, or parts thereof, is intended for use in explosive
atmospheres and in mines susceptible to firedamp.

This part-of IEC-60079-29 standard is applicable to flammable gas detection equipment with
a measuring range up to any volume fraction as declared by the manufacturer, and which is
intended to provide an indication, alarm or other output function; the purpose of which is
to indicate a potential explosion hazard and in some cases, to initiate automatic or manual
protective action(s).

For the purposes of this part-of IEC-60079-29 standard, the term “indicating up to a volume
fraction of X % or X %LFL” includes equipment with an upper limit of the measuring range
equal to or less than X % or X %LFL.

This part-of IEC-60079-29 standard is applicable to equipment, including the integral
sampling systems of aspirated equipment, intended to be used for commercial, industrial

and non-residential safety applications.

This part-of IEC60079-29 standard does not apply to external sampling systems, or to
equipment of laboratory or scientific type, or to equipment used only for process
monitoring and/or control purposes. It also does not apply to open path (line of sight)
detectors which are within the scope of IEC 60079-29-4. Only equipment with very short
optical paths intended for use where the concentration is uniform over the optical path are
within the scope of this standard.

For equipment used for sensing the presence of multiple gases, this part-of IEC-60079-29
standard applies only to the detection of flammable gas or vapour.

This part-of IEC-60079-29 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 IEC-60079-29-1 this standard takes precedence.
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NOTE 1 IEC 60079-29-1 is intended to provide for the supply of equipment giving a level of safety and performance
suitable for general purpose applications. However, for specific applications, a prospective purchaser (or an
appropriate authority) can additionally require the equipment to be submitted to particular tests or approval. For
example, Group | equipment (i.e. equipment to be used in mines susceptible to firedamp) might not be permitted
to be used without the additional, prior approval of the relevant authority in mines under its jurisdiction. Such
particular tests/approval are to be regarded as additional to and separate from the provisions of the standards
referred to above and do not preclude certification to or compliance with these standards.

NOTE 2 All equipment calibrated.on-specific.gases-or vapours can-not be expected to correctly indicate on other
gases or vapours.
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