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 Preface

This preface, as well as all footnotes and annexes, is included for informational purposes and is 
not part of ANSI/ISA-92.02.01, Part I-1998.

This Standard has been prepared as part of the service of ISA, the international society for 
measurement and control, 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.  Toward 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; Internet: 
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 particular, 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. 
Standard for Use of the International System of Units (SI): The Modern Metric System, published 
by the American Society for Testing & Materials as IEEE/ASTM SI 10-97, 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—THE USE OF THIS STANDARD, RECOMMENDED PRACTICE, OR 
TECHNICAL REPORT MAY INVOLVE HAZARDOUS MATERIALS, OPERATIONS 
OR EQUIPMENT.  THE STANDARD, RECOMMENDED PRACTICE, OR TECHNICAL 
REPORT CANNOT ANTICIPATE ALL POSSIBLE APPLICATIONS OR ADDRESS 
ALL POSSIBLE SAFETY ISSUES ASSOCIATED WITH USE IN HAZARDOUS 
CONDITIONS.

THE USER OF THIS STANDARD, RECOMMENDED PRACTICE, OR TECHNICAL 
REPORT 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 STANDARD, 
RECOMMENDED PRACTICE, OR TECHNICAL REPORT.

ADDITIONALLY, IMPLEMENTATION OF THE STANDARD, RECOMMENDED PRACTICE, 
OR TECHNICAL REPORT MAY REQUIRE USE OF TECHNIQUES, PROCESSES, OR 
MATERIALS COVERED BY PATENT RIGHTS.  ISA TAKES NO POSITION ON THE 
EXISTENCE OR VALIDITY OF ANY PATENT RIGHTS WHICH MAY BE INVOLVED IN 
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IMPLEMENTING THE STANDARD, RECOMMENDED PRACTICE, OR TECHNICAL 
REPORT.  ISA WILL NOT BE RESPONSIBLE FOR IDENTIFYING ALL PATENTS THAT 
MAY REQUIRE A LICENSE BEFORE IMPLEMENTATION OF THE STANDARD, 
RECOMMENDED PRACTICE, OR TECHNICAL REPORT OR FOR INVESTIGATING THE 
VALIDITY OR SCOPE OF ANY PATENTS BROUGHT TO ITS ATTENTION.  THE USER 
SHOULD CAREFULLY INVESTIGATE RELEVANT PATENTS BEFORE USING THE 
STANDARD, RECOMMENDED PRACTICE, OR TECHNICAL REPORT FOR THE USER’S 
INTENDED APPLICATION.

The following members of ISA Subcommittee SP92.02 developed this document:

NAME COMPANY
D. Bishop, Managing Director Chevron Production Technology Co.
W. Alexander Mine Safety Appliances Company
G. Black Canadian Standards Association
J. Chilton NIOSH PRC
*M. Coppler Ametek, Inc.
T. Donkin Enmet Corporation
B. Holcom Gas Tech, Inc.
K. Johnson KWJ Engineering, Inc.
R. Menot Factory Mutual Research Corporation
J. Miller Detector Electronics Corporation
G. Naujoks Keithley Instruments, Inc.
B. Northam Munro Electronics
*R. Novack Ametek, Inc.
M. Schaeffer Control Instruments Corporation
W. Shao Canadian Standards Association
J. Thomason Omni Industrial Systems, Inc.
R. Warburton Industrial Scientific Corporation
J. Zabrenski Air Products & Chemicals Inc.
__________________________

*One vote per company
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CAUTION:  CARBON MONOXIDE IS A TOXIC GAS.  EXPOSURE MAY BE 
HAZARDOUS TO HEALTH AND LIFE.

 1  Scope

1.1  This Standard covers the details of construction, performance, and testing of portable, 
mobile, and stationary electrical instruments.  These instruments may be used to monitor for the 
presence of carbon monoxide gas concentrations in air.  Parts of the instruments may be 
installed or operated in hazardous (classified) locations.

1.2  This Standard applies to mains-connected instruments rated at 250 V nominal or less, and 
to portable, mobile, and stationary battery-powered instruments.

1.3  This Standard applies to instruments suitable for use in an ambient temperature range of at 
least -10°C to 50°C (14°F to 122°F). 

1.4  This Standard addresses carbon monoxide gas detection instruments intended to provide a 
warning of the presence of potential hazards in the concentration ranges up to 1000 ppm.  
Hereafter, the term "gas detection instrument" refers to a CO gas detection instrument. 

1.5  This Standard does not address laboratory- or scientific-type carbon monoxide detection 
instruments used for analysis or measurement in process control and process monitoring 
applications, instruments intended for residential purposes, or instruments with full-scale gas 
concentration ranges less than 50 ppm or greater than 1000 ppm.

NOTE – The user should specify instrumentation that will provide a higher level of accuracy 
than the minimum tolerances of this Standard if required by the application risk. 

 2  Purpose

2.1  Part I of this Standard provides minimum performance requirements of electrical 
instruments for the detection of carbon monoxide gas (CO), in order to enhance the safety of 
personnel.

2.2  Part II of this Standard establishes user criteria for the installation, operation, and 
maintenance of carbon monoxide gas detection instruments.
ANSI/ISA-S92.02.01, Part I-1998 9
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 3  Definitions

For the purposes of this Standard, the following definitions apply:

3.1  alarm:  An audible, visual, or physical presentation designed to alert the instrument user 
that a specific level of carbon monoxide concentration has been reached or exceeded.

3.2  alarm-only instrument:  An instrument that provides alarm(s), but does not have an 
integral display device indicating carbon monoxide concentration levels. 

3.3  alarm setpoint:  The selected gas concentration level(s) at which an alarm is activated. 

3.4  ambient air: Air to which the sensing element is normally exposed. 

3.5  calibration:  The procedure to adjust the instrument for proper response (e.g. — zero level, 
span, alarm, and range). 

3.6  calibration gas:  The known concentration(s) of carbon monoxide gas used to set the 
instrument span or alarm level(s). 

3.7  carbon monoxide:  Interchangeable within this document for "CO" or "carbon monoxide 
gas."

3.8  clean air:  Air that is free of any substance that will adversely affect the operation of or 
cause a response of the instrument. 

3.9  consumables:  Materials or components that are depleted or require periodic replacement 
through normal use of the instrument. 

3.10  control unit:  The portion of a multi-part gas detection instrument that is not directly 
responsive to the gas, but which responds to the electrical signal obtained from one or more 
detector heads to produce an indication, alarm, or other output function. 

3.11  detector head:  The gas-responsive portion of a gas detection instrument located in the 
area where sensing the presence of gas is desired.  Its location may be integral to or remote from 
its control unit. 

NOTE – The detector head may incorporate the gas-sensing element and additional circuitry 
such as signal processing or amplifying components or circuits.

3.12  diffusion:   A process by which the CO atmosphere being monitored is transported by 
natural random molecular movement to and from the gas-sensing element.

3.13  gas detection instrument:   An assembly of electrical, mechanical, and (possibly) 
chemical components that senses and responds to the presence of gas in air mixtures. 
10 ANSI/ISA-S92.02.01, Part I-1998
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NOTE – For convenience, the term "instrument" is used as an abbreviation for "gas detection 
instrument" within this Standard.

3.14  gas-sensing element:   The particular subassembly or element in the gas detection 
instrument that, in the presence of a gas, produces a change in its electrical, chemical, or 
physical characteristics.  

3.15  IDLH (Immediately Dangerous to Life and Health):  The maximum concentrations from 
which, in the event of respirator failure, one could escape within 30 minutes without a respirator 
and without experiencing any escape-impairing (e.g., severe eye irritation) or irreversible health 
effects.

3.16  mobile instrument:   A continuous-monitoring instrument mounted on a vehicle such as, 
but not limited to, a mining machine or industrial truck.

3.17  nominal voltage:   The voltage given by manufacturers as the recommended operating 
voltage of their gas detection equipment.  If a range (versus a specific voltage) is given, the 
nominal voltage shall be considered as the midpoint of the range, unless otherwise specified. 

3.18  PELs (Permissible Exposure Limits):  Time-weighted average (TWA) concentrations 
that must not be exceeded during any 8-hour work shift of a 40-hour workweek, as defined by 
OSHA.

3.19  portable instrument:   An instrument that is self-contained, battery-operated, 
transportable, and can be carried by an individual.

NOTE  – This type of instrument is intended to operate continuously for 8 hours or more. 

3.20  range:   The values of concentrations of carbon monoxide over which accuracy is ensured 
by calibration. 

3.21  sample-draw:   A method to cause deliberate flow of the atmosphere being monitored to a 
gas-sensing element. 

3.22  signal-processing detector head:   An instrument intended to be incorporated with 
separate signal processing, data acquisition, central monitoring, or other similar systems in which 
the instrument provides a conditioned electronic signal or output indication to systems of the 
aforementioned type that typically process information from various locations and sources 
including, but not limited to, gas detection instruments.

3.23  span:   The algebraic difference between the upper and lower values of a range. 

3.24  stationary instrument:   A gas detection instrument intended for permanent installation in 
a fixed location. 

3.25  STEL (Short Term Exposure Limit):   A 15-minute TWA exposure that should not be 
exceeded at any time during a workday, even if the 8-hour TWA is within the Threshold Limit 
Value-Time-Weighted Average (TLV-TWA).  Exposures above the TLV-TWA up to the STEL 
should not be longer than 15 minutes and should not occur more than four times per day.  There 
ANSI/ISA-S92.02.01, Part I-1998 11
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should be at least 60 minutes between successive exposures in this range.  An average period 
other than 15 minutes may be recommended when warranted by observed biological effects.

3.26  test gas:  Carbon monoxide diluted with clean air or inert gas and to a known 
concentration within 5 percent of nominal concentration or 2 ppm, whichever is greater.

3.27  TLV-TWA  (Threshold Limit Value-Time-Weighted Average):  The time-weighted 
average concentration for a normal 8-hour workday in a 40-hour workweek, to which nearly all 
workers may be repeatedly exposed, day after day, without adverse effect.

3.28  trouble signal: A signal (contact transfer or signal [visible or audible]) that alerts an 
instrument user of abnormal conditions such as input power failure, an open circuit breaker, a 
blown fuse, loss of continuity to the detector head, defective gas-sensing element, or significant 
downscale indication. 

 4  General requirements

4.1  Gas detection instruments shall meet the applicable electrical and electronic measuring 
instrument requirements of ANSI/ISA-S82.01. See Annex A.

4.2  Any portion of a stationary gas detection instrument and all portable instruments that are 
intended for installation or use in a hazardous (classified) location shall be suitable for use in the 
location.  Refer to the National Electrical Code, NFPA 70, Articles 500-505.

4.3  All carbon monoxide gas detection instruments shall meet the minimum construction and 
test requirements contained in this Standard.  If the manufacturer makes performance claims 
that exceed these requirements, all such claims shall be verified to the satisfaction of the testing 
laboratory.

 5  Construction

5.1  General

5.1.1  Gas detection instruments, their components, and remote detector heads specifically 
intended for use in the presence of corrosive vapors or gases shall be constructed of materials 
resistant to or protected against corrosion. 

5.1.2  Instruments of the sample-draw type shall include the necessary sample-pumping 
mechanisms. 
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