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Preface 

This ISA standard is based on the 1
st
 edition of IEC Publication 60079-29-1. It is the intention of the 

ISA12 Committee to develop an ANSI Standard that is harmonized with IEC 60079-29-1 to the fullest 
extent possible. The current edition standard ANSI/ISA-60079-29-1 (12.13.01)-2013 succeeds 
ANSI/ISA-12.13.01-2002 (IEC 61779-1 through 5 Mod) allowing for the use of the current edition or 
one previous edition to be valid for approval agency accreditation and product re-certification. This 
preface is included for informational purposes and is not part of ANSI/ISA-60079-29-1. The document 
is a modification of the IEC document and includes U.S. National Differences encompassing both 
additions and deletions of information. National Differences are presented using legislative text 
(strike-out and underline). 
 
The first edition of IEC 60079-29-1 cancels and replaces the first edition of IEC 61779-1 to IEC 
61779-5:1998 series and constitutes a technical revision.  

The main changes with respect to the previous edition are listed below:  

– Subclause 4.2.3 (Alarm or output functions) was modified to ensure alarm devices can not be 
adjustable outside their measuring range and to include requirements for de-activation of alarm 
devices. 

– Subclause 4.2.7 (Stand-alone gas detection apparatus for use with separate control units) was 
added to allow separate evaluation of detection apparatus providing an industry recognized 
output signal. 

– Subclause 4.2.8 (Separate control units for use with stand-alone gas detection apparatus) was 
added to allow separate evaluation of control unit apparatus using an industry recognized input 
signal. 

– Subclause 4.2.9 (Software-controlled apparatus) was added to the document for improved 
evaluation of software. The added text is based upon the guiding principles and requirements of 
EN 50271. 

– Subclause 4.5 (Diffusion Sensors) was removed from the document based upon the redundant 
protection allowance for equipment used in Zone 0 areas, such as Ex d ia rated equipment.  

– Subclause 5.2.1.1 was modified to require the center wavelength of the optical filters of two 
apparatus at the minimum and maximum limit of this standard. 

– Subclause 5.2.1.2 was modified to allow the order of testing within each block to be conducted at 
the discretion of the test laboratory. 

– Subclause 5.3.11 (Communications options) was added to ensure maximum transaction rates are 
applied during testing. 

– Subclause 5.3.12 (Gas detection apparatus as part of systems) was added to ensure maximum 
transaction rates are applied during testing. 

– Subclause 5.4.6 (Alarm set point(s)) was modified to include text related to alarms that are 
activated at decreasing concentrations. 

– Subclause 5.4.10 (Air velocity) was modified to include testing at 3 m/s and 6 m/s. 

– Subclause 5.4.16 (Time of response) was modified to exclude recovery time test requirements for 
Group II apparatus with a volume fraction up to 100 % LFL indication. 

– Subclause 5.4.18 (High gas concentration operation above the measuring range) was modified to 
define the sequence of tests. 

– Annex A (Performance requirements) has undergone major modifications by eliminating the 
gas/vapour table and replacing the annex with the performance requirements of Parts 2 to 5 of 
the former edition. Additionally, performance requirements of Parts 2 to 5 were adjusted for 
consistency as appropriate. The intent of this change is to condense Parts 1 to 5 within a single 
standard.  
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This preface, as well as all footnotes and Annex B, is included for information purposes and is 
not part of ANSI/ISA-60079-29-1 (12.13.01)-2013. 
 
This document has been prepared as part of the service of the International Society of 
Automation (ISA) toward a goal of uniformity in the field of instrumentation.  To be of real value, 
this document should not be static but should be subject to periodic review.  Towa rd this end, the 
Society welcomes all comments and criticisms and asks that they be addressed to the Secretary, 
Standards and Practices Board; ISA; 67 Alexander Drive; P. O. Box 12277; Research Triangle 
Park, NC  27709; Telephone (919) 549-8411; Fax (919) 549-8288; E-mail: standards@isa.org. 
 
The ISA Standards and Practices Department is aware of the growing need for attention to the 
metric system of units in general, and the International System of Units (SI) in par ticular, in the 
preparation of instrumentation standards.  The Department is further aware of the benefits to 
USA users of ISA standards of incorporating suitable references to the SI (and the metric 
system) in their business and professional dealings with  other countries.  Toward this end, this 
Department will endeavor to introduce SI-acceptable metric units in all new and revised 
standards, recommended practices, and technical reports to the greatest extent possible.  
American National Standard for Metric Practice, published by the American Society for Testing & 
Materials as ASTM SI 10-10, and future revisions, will be the reference guide for definitions, 
symbols, abbreviations, and conversion factors.  
 
It is the policy of ISA to encourage and welcome the participation of all concerned individuals 
and interests in the development of ISA standards, recommended practices, and technical 
reports.  Participation in the ISA standards-making process by an individual in no way constitutes 
endorsement by the employer of that individual, of ISA, or of any of the standards, recommended 
practices, and technical reports that ISA develops.  
 
CAUTION — ISA DOES NOT TAKE ANY POSITION WITH RESPECT TO THE EXISTENCE OR 
VALIDITY OF ANY PATENT RIGHTS ASSERTED IN CONNECTION WITH THIS DOCUMENT, AND 
ISA DISCLAIMS LIABILITY FOR THE INFRINGEMENT OF ANY PATENT RESULTING FROM THE 
USE OF THIS DOCUMENT. USERS ARE ADVISED THAT DETERMINATION OF THE VALIDITY OF 
ANY PATENT RIGHTS, AND THE RISK OF INFRINGEMENT OF SUCH RIGHTS, IS ENTIRELY THEIR 
OWN RESPONSIBILITY.  

PURSUANT TO ISA’S PATENT POLICY, ONE OR MORE PATENT HOLDERS OR PATENT 
APPLICANTS MAY HAVE DISCLOSED PATENTS THAT COULD BE INFRINGED BY USE OF THIS 
DOCUMENT AND EXECUTED A LETTER OF ASSURANCE COMMITTING TO THE GRANTING OF A 
LICENSE ON A WORLDWIDE, NON-DISCRIMINATORY BASIS, WITH A FAIR AND REASONABLE 
ROYALTY RATE AND FAIR AND REASONABLE TERMS AND CONDITIONS.  FOR MORE 
INFORMATION ON SUCH DISCLOSURES AND LETTERS OF ASSURANCE, CONTACT ISA OR 
VISIT WWW.ISA.ORG/STANDARDSPATENTS. 

OTHER PATENTS OR PATENT CLAIMS MAY EXIST FOR WHICH A DISCLOSURE OR LETTER OF 
ASSURANCE HAS NOT BEEN RECEIVED. ISA IS NOT RESPONSIBLE FOR IDENTIFYING PATENTS 
OR PATENT APPLICATIONS FOR WHICH A LICENSE MAY BE REQUIRED, FOR CONDUCTING 
INQUIRIES INTO THE LEGAL VALIDITY OR SCOPE OF PATENTS, 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. 

ISA REQUESTS THAT ANYONE REVIEWING THIS DOCUMENT WHO IS AWARE OF ANY PATENTS 
THAT MAY IMPACT IMPLEMENTATION OF THE DOCUMENT NOTIFY THE ISA STANDARDS AND 
PRACTICES DEPARTMENT OF THE PATENT AND ITS OWNER. 

ADDITIONALLY, THE USE OF THIS DOCUMENT MAY INVOLVE HAZARDOUS MATERIALS, 
OPERATIONS OR EQUIPMENT. THE DOCUMENT CANNOT ANTICIPATE ALL POSSIBLE 
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APPLICATIONS OR ADDRESS ALL POSSIBLE SAFETY ISSUES ASSOCIATED WITH USE IN 
HAZARDOUS CONDITIONS. THE USER OF THIS DOCUMENT MUST EXERCISE SOUND 
PROFESSIONAL JUDGMENT CONCERNING ITS USE AND APPLICABILITY UNDER THE 
USER’S PARTICULAR CIRCUMSTANCES. THE USER MUST ALSO CONSIDER THE 
APPLICABILITY OF ANY GOVERNMENTAL REGULATORY LIMITATIONS AND 
ESTABLISHED SAFETY AND HEALTH PRACTICES BEFORE IMPLEMENTING THIS 
DOCUMENT. 
 
The following people served as members of ISA Subcommittee ISA12.13:  
 
NAME COMPANY 

J. Miller, Chair Detector Electronics Corporation 
R. Seitz, Co-Chair Artech Engineering 
M. Coppler, Managing Director Det Norske Veritas Certification Inc. 
S. Baliga General Monitors 
W. Bennett Mine Safety Appliances Company 
J. Berthold Consultant 
S. Bihler Zone Safe Solutions, Inc. 
S. Bruce Delphian Corporation 
T. Crawford Intertek Testing Services 
D. El Tawy Solar Turbines, Inc. 
G. Garcha* GE Energy 
I. Gilstrap* GE Energy 
K. Hedrick MSHA Approval and Certification Center 
S. Henney FM Approvals 
C. Lucarino Senscient 
R. Masek CSA Group 
D. Mills Underwriters Laboratories Inc. 
L. Owen Dooley Tackaberry Inc. 
M. Phadke Lanxess India Private Limited 
R. Poling Armstrong World Industries 
P. Sallaway Consultant 
M. Schaeffer Control Instruments Corporation 
A. Skinner GMI Gas Measurement Instruments LLC 
M. Spencer Columbia Gas Transmission 
J. Stratman Honeywell Analytics Inc. 
A. Vial Shell Exploration & Production Co. 
D. Wechsler American Chemistry Council 
__________ 
* One vote per company. 
 
The following people served as members of ISA Committee ISA12:  
 
NAME COMPANY 

T. Schnaare, Chair Rosemount Inc. 
W. Lawrence, Vice Chair FM Approvals LLC 
M. Coppler, Managing Director* Det Norske Veritas Certification Inc. 
R. Allen Honeywell Inc. 
D. Ankele UL LLC 
S. Bihler Zone Safe Solutions, Inc. 
K. Boegli Phoenix Contact 
D. Burns Shell P&T – Innovation / R&D 
C. Casso Nabors Industries 
M. Dona Santos Ltd. 
T. Dubaniewicz NIOSH 
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D. El Tawy Solar Turbines, Inc. 
A. Engler* Det Norske Veritas DNV 
W. Fiske Intertek 
R. Holub The DuPont Company Inc. 
G. Garcha GE Energy 
D. Jagger Bifold-Fluid Power 
J. Jonscher Adalet PLM 
P. Kovscek Industrial Scientific Corporation 
J. Kuczka Killark 
E. Leubner Cooper Crouse-Hinds 
N. Ludlam FM Approvals Ltd. 
R. Masek CSA Group 
E. Massey Baldor Electric Company 
J. Miller Detector Electronics Corporation 
A. Page Consultant 
R. Seitz Artech Engineering 
R. Sierra USCG 
M. Spencer Columbia Gas Transmission 
J. Thomas Schlumberger 
D. Wechsler American Chemistry Council 
R. Wigg E-x Solutions International Pty. Ltd. 
__________ 
* One vote per company. 
 
This standard was approved for publication by the ISA Standards and Practices Board on 5 June 2013. 
 
NAME COMPANY 

E. Cosman, Vice President The Dow Chemical Company 
D. Bartusiak ExxonMobil Chemical Co. 
P. Brett Honeywell Inc. 
J. Campbell Consultant 
M. Coppler Det Norske Veritas Certification Inc. 
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D. Dunn Aramco Services Co. 
J. Federlein Federlein & Assoc. Inc. 
J. Gilsinn Kenexis Consulting 
E. Icayan Atkins 
J. Jamison Spectra Energy Ltd. 
K. P. Lindner Endress + Hauser Process Solutions AG 
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T. McAvinew Instrumentation and Control Engineering, LLC 
V. Mezzano Fluor Corporation 
C. Monchinski Automated Control Concepts Inc. 
R. Reimer Rockwell Automation 
S. Russell Valero Energy Corp. 
N. Sands DuPont 
H. Sasajima Azbil Corp. 
T. Schnaare Rosemount Inc. 
J. Tatera Tatera & Associates Inc. 
I. Verhappen Industrial Automation Networks Inc. 
W. Weidman WCW Consulting 
J. Weiss Applied Control Solutions LLC 
M. Wilkins Yokogawa IA Global Marketing (USMK) 
D. Zetterberg Chevron Energy Technology Co. 
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INTRODUCTION 

Guidance for the selection, installation, use and maintenance of gas detecting apparatus are set 
out in ANSI/ISA-60079-29-2: Explosive atmospheres – Part 29-2: Gas detectors – Selection, 
installation, use and maintenance of detectors for flammable gases and oxygen. 
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1 Scope 

This part of IEC ANSI/ISA-60079-29 specifies general requirements for construction, testing and 
performance, and describes the test methods that apply to portable, transportable and fixed 
apparatus for the detection and measurement of flammable gas or vapour concentrations with 
air. The apparatus, or parts thereof, are intended for use in potentially explosive gas 
atmospheres (see 3.1.8 3.1.3) and in mines susceptible to firedamp. 

This standard is also applicable when an apparatus Manufacturer makes any claims regarding  any 

special features of construction or superior performance that exceed these minimum requirements  
In these cases, all such claims should be verified and the test procedures should be extended or 
supplemented, where necessary, to verify the performance claimed by the manufacturer.  When 
verifying the superior performance of one criterion, other performance criteria are not required to 
meet the standards minimum requirements, however, these reduced claimed performance 
criteria (as confirmed in the manufacturer’s Installation Manual) should also be verified.  (e.g. 
temperature range of 0 °C to 60 °C; 0 °C to 40 °C at ±10 % accuracy and 40 °C to 60 °C at 
±15 % (manufacturers claimed accuracy).  The additional tests should be agreed between the 
manufacturer and test laboratory and identified and described in the test report.  

This standard is applicable to flammable gas detection apparatus intended to provide an 
indication, alarm or other output function; the purpose of which is to give a warning of a potential 
explosion hazard and in some cases, to initiate automatic or manual protective action(s).  

This standard is applicable to apparatus, including the integral sampling systems of aspirated 
apparatus, intended to be used for commercial, industrial and non-residential safety applications. 

This standard does not apply to external sampling systems, or to apparatus of laboratory or 
scientific type, or to apparatus used only for process control purposes.  It also does not apply to 
open path (line of sight) area monitors. For apparatus used for sensing the presence of multiple 
gases, this standard applies only to the detection of flammable gas or vapour.  

This standard supplements and modifies the general requirements for the type of protection 
covered in appropriate ANSI standards of IEC 60079-0. Where a requirement of this standard 
conflicts with a requirement of the type of protection covered in appropriate ANSI standards IEC 
60079-0, the requirement of IEC ANSI/ISA-60079-29-1 will take precedence. 

NOTE 1 IEC ANSI/ISA-60079-29-1 is intended to provide for the supply of apparatus giving a level of safety and 
performance suitable for general purpose applications. However, for specific applications, a prospective purchaser (or 
an appropriate authority) may additionally require the apparatus to be submitted to particular tests or approval. For 
example, Group I apparatus (i.e. apparatus to be used in mines susceptible to firedamp) may 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 apparatus calibrated on specific gases or vapours can not be expected to correctly indicate on other gases 
or vapours. 

NOTE 3 For the purposes of this standard, the terms "lower flammable limit (LFL)" and "lower explosive limit (LEL)" 
are deemed to be synonymous, and likewise the terms "upper flammable limit (UFL)" and "upper explosive limit (UEL)" 
are deemed to be synonymous. For ease of reference, the two abbreviations LFL and UFL may be used hereinafter to 
denote these two sets of terms. It should be recognized that particular authorities having jurisdiction may have 
overriding requirements that dictate the use of one of these sets of terms and not the other.  

NOTE 4 For the purposes of this standard, the term “indicating up to a volume fraction of X %” includes apparatus with 
an upper limit of the measuring range equal to or less than X %. 
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2 Normative rReferences 

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

IEC ANSI/ISA-60079-0: Electrical apparatus for explosive gas atmospheres – Part 0: General 
requirements 

IEC 60079-20: Electrical apparatus for explosive gas atmospheres – Part 20: Data for flammable 
gases and vapours, relating to the use of electrical apparatus  

ANSI/NFPA 497: Recommended Practice for the Classification of Flammable Liquids, Gases, or 
Vapors and of Hazardous (Classified) Locations for Electr ical Installation in Chemical Process 
Areas 

ANSI/NFPA 70: National Electrical Code
®
 

IEC ANSI/ISA-60079-29-2:, Explosive atmospheres – Part 29-2: Gas detectors – Selection, 
installation, use and maintenance of detectors for flammable gases and oxygen  

ANSI/IEC 60529: Degrees of protection provided by enclosures (IP) 

IEC 61000-4-1: Electromagnetic compatibility (EMC) – Part 4-1: Testing and measurement 
techniques – Overview of IEC 61000-4 series. Basic EMC publication 

IEC 61000-4-3: Electromagnetic compatibility (EMC) – Part 4-3: Testing and measurement 
techniques – Radiated, radio-frequency, electromagnetic field immunity test . Basic EMC 
publication 

IEC 61000-4-4: Electromagnetic compatibility (EMC) – Part 4-4: Testing and measurement 
techniques – Electrical fast transient/burst immunity test – Basic EMC publication 

3 Terms and definitions 

For the purposes of this document, the terms and definitions given in IEC ANSI/ISA-60079-0 and 
the following apply. 

NOTE 1  Additional definitions applicable to explosive atmospheres can be found in Chapter 426 of the International 
Electrotechnical Vocabulary (IEV) IEC 60050 (426). 

NOTE 2 The term “equipment” and “apparatus” within the document are synonyms.  

3.1 Gas properties  

3.1.1 
ambient air 

normal atmosphere surrounding the apparatus 

3.1.2 
clean air 

air that is free of flammable gases and interfering or contaminating substances  

3.1.3 
explosive gas atmosphere 
mixture with air, under normal atmospheric conditions, of flammable substances in the form of 
gas or vapour, in which, after ignition, permits self-sustaining flame propagation 

NOTE 1 This definition specifically excludes dusts and fibres in suspension in air. Mists are not covered by this 
standard. 

NOTE 2 Although a mixture that has a concentration above the upper flammable limit (see 3.1.9) is not an explosive 
atmosphere, in certain cases for area classification purposes, it is advisable to consider it as an explosive gas 
atmosphere. 
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NOTE 3 Normal atmospheric conditions include variations above and below the reference levels of 101,3 kPa and 
20 °C provided the variations have a negligible effect on the explosive properties of the flammable materials.  

3.1.4 
firedamp 

flammable gas, consisting mainly of methane, found naturally in mines 

3.1.5 
flammable gas 
gas or vapour which, when mixed with air in a certain proportion, will form an explosive 
atmosphere 

NOTE For the purposes of this standard, the term "flammable gas" includes flammable vapours.  

3.1.6 
lower flammable limit  
LFL 
volume fraction of flammable gas or vapour in air , below, which an explosive gas atmosphere 
does not form, expressed as a percentage (see IEC 60079-20 ANSI/NFPA 497) 

NOTE This is also known as lower explosive limit (LEL).  

3.1.7 
poisons (for sensors) 

substances, which lead to temporary or permanent loss of sensitivity of the sensors  

3.1.8 
potentially explosive atmosphere  

atmosphere that could become explosive (the danger is a potential one)  

NOTE This would include an atmosphere with gas concentration currently above UFL, where dilution with air would 
render it explosive. 

3.1.9 
upper flammable limit  
UFL 
volume fraction of flammable gas or vapour in air , above, which an explosive gas atmosphere 
does not form, expressed as a percentage (see IEC 60079-20 ANSI/NFPA 497) 

NOTE This is also known as upper explosive limit (UEL).  

3.1.10 
volume fraction (v/v) 
quotient of the volume of a specified component and the sum of the volumes of all components 
of a gas mixture before mixing, all volumes referring to the pressure and the temperature of the 
gas mixture 

NOTE The volume fraction and volume concentration take the same value if, at the same state conditions, the sum of 
the component volumes before mixing and the volume of the mixture are equal. However, because the mix ing of two or 
more gases at the same state conditions is usually accompanied by a slight contraction or, less frequently, a slight 
expansion, this is not generally the case. 

3.1.11 
zero gas 
gas recommended by the manufacturer, which is free of flammable gases, and interfering and 
contaminating substances, the purpose of which is calibration/adjustment of the apparatus zero  

3.2 Types of instruments 

3.2.1 
alarm-only apparatus 
apparatus having an alarm but not having a meter or other indicating device  
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3.2.2 
aspirated apparatus 
apparatus that samples the gas by drawing it to the gas sensor – for example, by means of a 
hand-operated or electric pump 

3.2.3 
continuous duty apparatus 
apparatus that is powered for long periods of time, but may have either continuous or intermittent 
sensing 

3.2.4 
diffusion apparatus 
apparatus in which the transfer of gas from the atmosphere to the gas sensor takes place by 
random molecular movement, i.e. under conditions in which there is no aspirated flow  

3.2.5 
fixed apparatus 

apparatus that is intended to have all parts permanently installed 

3.2.6 
Group I apparatus 
apparatus for mines susceptible to firedamp 

3.2.7 
Group II apparatus 
apparatus for places with a potentially explosive atmosphere hazardous (classified) location, 
other than mines susceptible to firedamp 

3.2.8 
portable apparatus 
spot-reading or continuous duty apparatus that has been designed to be readily carried from 
place to place and to be used while it is being carried. A portable apparatus is  battery powered 
and includes, but is not limited to 

a) a hand-held apparatus, typically less than 1 kg, which requires use of only one hand to 
operate, 

b) personal monitors, similar in size and mass to the hand-held apparatus, that are continuously 
operating (but not necessarily continuously sensing) while they are attached to the user, and 

c) larger apparatus that can be operated by the user while it is carried either by hand, by a 
shoulder strap or carrying harness and which may or may not have a hand directed probe 

3.2.9 
spot-reading apparatus 
apparatus intended to be used for short, intermittent or irregular periods of time as required 
(typically 5 min or less) 

3.2.10 
transportable apparatus 

apparatus not intended to be portable but which can be readily moved from one place to another 

3.2.11 
stand-alone gas detection apparatus 
fixed gas detection apparatus that provide a conditioned electronic signal or output indication to 
a generally accepted industry standard (such as 4-20 mA or 20 -100 kPa (3-15 psi)), intended to 
be utilized with stand-alone control units or signal processing data acquisition, central monitoring 
and similar systems, which typically process information from various locations and sources 
including, but not limited to gas detection apparatus 
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3.2.12 
stand-alone control unit 
fixed gas detection control units intended to provide meter indication, alarm functions , output 
contacts and/or alarm signal outputs when utilized with stand-alone gas detection apparatus 

3.3 Sensors 

3.3.1 
remote sensor 

sensor that is not integral to the main body of the apparatus  

3.3.2 
sensor 
assembly in which the sensing element is housed and that may also contain associated circuit 
components 

3.4 Supply of gas to instrument 

3.4.1 
sample line 
a means by which the gas being sampled is conveyed to the sensor including accessories, e.g. 
filter, water trap 

3.4.2 
sampling probe 
separate sample line, which is attached to the apparatus as required, that may or may not be 
supplied with the apparatus. It is usually short (e.g.  in the order of 1 m) and rigid (although it may 
be telescopic), but it may be connected by a flexible tube to the apparatus  

3.5 Signals and alarms 

3.5.1 
alarm set point 
fixed or adjustable setting of the apparatus that is intended to preset the level of concentration at 
which the apparatus will automatically initiate an indication, alarm or other output function  

3.5.2 
fault signal 
audible, visible or other type of output, different from the alarm signal, permitting, directly or 
indirectly, a warning or indication that the apparatus is not working satisfactorily  

3.5.3 
latching alarm 

alarm that, once activated, requires deliberate action to be deactivated  

3.5.4 
special state 
all states of the apparatus other than those in which monitoring of gas concentratio n takes place, 
for example warm-up, calibration mode or fault condition 

3.6 Times 

3.6.1 
drift 
variation in the apparatus indication with time at any fixed gas volume fraction (including clean 
air) under constant ambient conditions 
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3.6.2 
final indication 

indication given by the apparatus after stabilisation 

3.6.3 
minimum time of operation (spot-reading apparatus) 
time interval between the initiation of a measurement procedure and the time when the 
apparatus indication reaches a stated percentage of the final ind ication 

3.6.4 
stabilisation 
state when three successive readings of an apparatus, taken at 2 min ±5 sec intervals, indicates 
no changes greater than ±1 % of the measuring range 

3.6.5 
time of response t(x) (not applicable to spot-reading apparatus) 
time interval, with the apparatus in a warmed-up condition, between the time when an 
instantaneous change between clean air and the standard test gas, or vice versa, is produced at 
the apparatus inlet, and the time when the response reaches a stated percentage (x) of the 

stabilised signal on the standard test gas 

3.6.6 
warm-up time (not applicable to spot-reading apparatus) 
time interval, with the apparatus in a stated atmosphere, between the time when the apparatus is 
switched on and the time when the indication reaches and remains within the stated tolerances 
(see Figures 1 and 2) 

 

 
 

Power off in  
clean air 

Time 

0 

} 

Indication 

Apparatus 
zero 

Power on in  
clean air 

0 

Warm-up time 
(see 3.6.6) 

Specified 
tolerance band 
on zero indication 

IEC   1293/07 
 

 

Figure 1 – Warm-up time in clean air (typical) 
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0 

0 

} 

Power off  
in standard 
test gas 

Time 

Indication 

Volume ratio 
of standard 
test gas 

Warm-up time 
(see 3.6.6) 

Specified 
tolerances of  
the indication 

Power on 
in standard 
test gas 

Zero in 
clean air 

IEC   1294/07 
 

Figure 2 – Warm-up time in standard test gas (typical) 

3.7 Miscellaneous 

3.7.1 
nominal supply voltage 
voltage that is given by manufacturers as the recommended operating voltage of their gas 
detection apparatus 

3.7.2 
special tool 
tool required to gain access to, or to adjust, controls. The design of the tool is intended to 
discourage unauthorised interference with the apparatus 

3.7.3 
type of protection 
measures applied in the construction of electrical equipment to prevent ignition of the 
surrounding explosive atmosphere by such apparatus (see 4.1.2)  

4 General requirements 

4.1 Introduction 

4.1.1 The apparatus shall comply with the requirements of this standard and Annex A criteria.  

Where an apparatus manufacturer makes any claims in the instruction manual information 
prepared according to 4.4 d) regarding any special features of construction or superior 
performance that exceed these minimum requirements, all such those claims shall be verified 
and the test procedures shall be extended or supplemented, where necessary, to verify the 
claimed performance. 

When verifying a manufacturer’s claimed performance or special features of construction, the 
minimum requirements of the standard shall be met and the manufacturer’s claimed performance 
shall be verified by test. The additional tests shall be agreed upon by the manufacturer and test 
laboratory and identified and described in the test report.  

NOTE  For example, when a manufacturer claims a sensor accuracy for a remote sensor over a defined temperature 
range of -50 °C to +55 °C at ±15% LEL (assuming a measuring range of 0-100% LEL), the sensor shall meet the 
manufacturer’s claim from -50 °C to -25 °C and meet the specified requirements of Table A.1, 5.4.7(b) for the 
temperature range of -25 °C to +55 °C. 

4.1.2 Electrical assemblies and components shall comply with the construction and test 
requirements of 4.2 and Clause 5, where applicable. In addition, parts of the flammable gas 
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