®

UL 920002

STANDARD FOR SAFETY

Installation, Operation, and
Maintenance of Toxic Gas-Detection
Instruments

Documents
Documen t Sharing Hub

Full document details: UL 920002 2021


http://www.avadocuments.com/doc/ul-920002-2021
http://www.avadocuments.com/doc/ul-920002-2021

Documents

Document Sharing Hub

Full document details: UL 920002 2021


http://www.avadocuments.com/doc/ul-920002-2021
http://www.avadocuments.com/doc/ul-920002-2021

SEPTEMBER 24, 2021 - UL920002 tr1

UL Standard for Safety for Installation, Operation, and Maintenance of Toxic Gas-Detection Instruments,
UL 920002

First Edition, Dated September 30, 2013
Summary of Topics

This revision of ANSI/UL 920002 dated September 24, 2021 is being issued to update the title page
to reflect the most recent designation as a Reaffirmed American National Standard (ANS). No
technical changes have been made.

Adoption of ANSI/ISA-92.00.02-2013, Standard for Installation, Operation, and Maintenance of
Toxic Gas-Detection Instruments as ANSI/UL 920002. As noted in the Commitment of Amendments
statement located on the back side of the title page, UL and ISA are committed to updating this co-
designated standard jointly after processing according to the standards development procedures
by UL.

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.

These requirements are substantially in accordance with Proposal(s) on this subject dated June 25, 2021.

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 ISA and Underwriters Laboratories Incorporated (UL). Comments or
proposals for revisions on any part of the standard may be submitted to UL at any time.

I ISBN 978-1-64331-159-3 Copyright © 2021 ISA

All rights reserved. Not for resale. Printed in the United States of America. No part of this publication
may be reproduced, stored in a retrieval system, or transmitted in any form or by any means (electronic
mechanical, photocopying, recording, or otherwise), without the prior written permission of the
Publisher.

The most recent designation of ANSI/ISA-92.00.02 as a Reaffirmed American National Standard (ANSI)
| occurred on September 24, 2021.

| Copyright © 2021 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 First Edition including revisions through September
24, 2021. The most recent designation of ANSI/UL 920002 as a Reaffirmed American National
Standard (ANS) occurred on September 24, 2021. ANSI approval for a standard does not include the
Cover Page, Transmittal Pages, Title Page (front and back), or the Preface.

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
http://www.shopulstandards.com/HowToOrder.aspx or call tollfree 1-888-853-3503.
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General Notes

This is the common ISA and UL, Standard for the Installation, Operation, and Maintenance of Toxic Gas-
Detection Instruments. It is the first edition of ANSI/ISA-92.00.02 and the first edition of ANSI/UL 920002.
The document is a modification of the ISA document to create the equivalent UL version and maintain the
ANSI approval of this standard.

ANSI/ISA-92.00.02 and ANSI/UL 920002 contain identical requirements, and identical publication dates.

This common standard was prepared by the (ISA) - The International Society of Automation on September
30, 2013 but is now being maintained by Underwriters Laboratories Inc. (UL).

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.
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Preface (ISA)

This preface, as well as all footnotes and annexes, is included for information purposes and is not part of
| ANSI/ISA-92.00.02-2013 (R2021).

This document has been prepared as part of the service of 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.

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 (Sl) 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 Sl (and the metric system) in their business and professional
dealings with other countries. Toward this end, this Department will endeavour to introduce Sl-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 (Sl): The Modern Metric
System, published by the American Society for Testing & Materials as IEEE/ASTM S| 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 - 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 TERIALS,
OPERATIONS OR EQUIPMENT. THE DOCUMENT CANNOT ANTICIPATE ALL ssiHigents
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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 USER OF THIS DOCUMENT SHOULD BE AWARE THAT THIS DOCUMENT MAY BE IMPACTED
BY ELECTRONIC SECURITY ISSUES. THE COMMITTEE HAS NOT YET ADDRESSED THE

POTENTIAL ISSUES IN THIS VERSION.
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INTRODUCTION

Toxic gas detection equipment may be used whenever there is the possibility of a hazard to life or property
caused by the accumulation of a toxic gas-air mixture. Such equipment can provide a means of reducing
the hazard by detecting the presence of a toxic gas and issuing suitable audible or visual warnings. Gas
detectors may also be used to initiate precautionary steps (for example plant shutdown, evacuation, and
operation of fire extinguishing procedures).

Equipment may be used to monitor a gas atmosphere below the applicable level, (PEL, REL, TWA, STEL
or IDLH), limit in circumstances where accumulation of toxic gas may result in a concentration of the
gas/air mixture to potential risks to life and health. Performance requirements for gas detecting equipment
for such purposes are set out in ANSI/ISA-92.00.01 and ISA-92.00.04. However performance capability
alone cannot ensure that the use of such equipment will properly safeguard life or property where toxic
gases may be present. The level of safety obtained depends heavily upon correct selection, installation,
calibration and periodic maintenance of the equipment, combined with knowledge of the limitations of the
detection technique required. This cannot be achieved without responsible informed management.

Portable equipment covered by the ANSI/ISA-92.00.01 and ISA-92.00.04 commonly have additional
detectors for combustible gases and also for oxygen deficiency. Users are cautioned that even mild
oxygen deficiency may be due to toxic concentrations of some other gas or vapor, which may not be
detectable or adequately detected by the equipment in use. This concept must not be relied upon for
detection of a non-monitored toxic gas because 0.1% oxygen reduction can mean 1,000 ppm or greater of
the unknown toxic gas, which usually exceeds most toxic gas safety limits. All toxic gases suspected
should be monitored by the proper equipment.

Minimum requirements for the instruction manual of any particular toxic gas detection equipment are
specified in ANSI/ISA-92.00.01 and ISA-92.00.04. These standards provide some necessary background
knowledge on the points mentioned above.

This standard has been specifically written to cover all the functions necessary from the need for gas
detection all the way through ongoing maintenance of a successful gas detection operation. Different
clauses are appropriate for different tasks within this range of operations. Each clause has been written as
stand-alone as far as practicable. This means that some information is repeated in different clauses but
with a different emphasis.

The following table gives a broad suggestion as to the most relevant clauses to the typical tasks to be
performed.

Documents
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Table 1
Functional applicability

) . Use of Maintenance

Basic Design and . ’ .

information : : " installation of portable and Training of il Mgas_urlng Environmental

. : Measuring Selection of Behavior of " transportable ; procedures, principles (full
Definitions properties of M " fixed gas Ny operational : parameters
principles equipment gas releases A toxic gas and general detail) " .
gas and detection 9 personnel b . : (informative)
detection administrative | (normative)
vapors systems ?
equipment control

Function (Clause) 3 4 5 6 7 8 9 10 1" Annex A Annex B
Authorities + +++ +++ + + - - - + - -
General management + +++ +++ + + - - + + — +
Selection +++ +++ + +++ +++ + ++ - + . 4+
Design engineering / management +++ +++ + +++ +++ +++ - - — +H+ 4+
Installation engineering / +++ +++ + ++ +++ +++ - — - 4+ +4++
management
Installation, technical ++ +++ ++ ++ ++ ++ - - - + ++
Commissioning +++ +++ ++ + ++ +++ - ++ + — _
Operations management ++ +++ ++ + + ++ ++ +++ +++ + +++
Operation training +++ +++ + + + +++ +++ +++ +++ +++ +++
Servicing / Calibration +++ +++ - - - ++ ++ ++ o+ ++ ++
Repair ++ +++ ++ - - + + + +++ ++ -
“+++” Essential
“++” Advisable
“+” Useful
“~* Not applicable
NOTE It should be noted that Clause 5 is a simplified version of Annex A.
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This standard makes recommendations how to establish maintenance and calibration intervals. In certain
countries there are general or industry-specific regulations that are mandatory and those shall be followed
as a minimum requirement.
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1 Scope

This standard gives guidance on, and recommended practice for, the selection, installation, use and
maintenance of electrically operated equipment intended for use in industrial and commercial safety
applications for the detection and measurement of toxic gases complying with the requirements of
ANSI/ISA-92.00.01 and ISA-92.00.04.

This standard is a compilation of practical knowledge to assist the user, and applies to equipment,
instruments and systems that indicate the presence of a toxic mixture of gas or vapor with air by using an
electrical signal from a gas sensor to produce a meter reading, to activate a visual or audible pre-set alarm
or other device, or any combination of these.

Such equipment may be used as a means of reducing the risk whenever there is the possibility of a risk to
life or health specifically due to the accumulation of a toxic gas-air mixture, by providing such warnings. It
may also be used to initiate specific safety precautions (e.g. plant shutdown, evacuation, ventilation).

This can be applied to all new permanent installations and, where reasonably practicable, to existing
permanent installations. It is also applicable to temporary installations, whether new or existing.

Similarly it is applicable to the safe use of portable or transportable equipment, irrespective of the age or
complexity of such equipment. Since much modern equipment of this type also includes other types of gas
detection, some additional guidance is given for these topics.

NOTE Equipment intended for use in hazardous (classified) areas should be Listed or Labeled for use within the intended area. For
fixed equipment, installation should be in accordance with the National Electrical Code, ANSI/NFPA 70.

For the purposes of this standard, except where specifically stated otherwise, toxic gases shall include
toxic vapors. For the purposes of this standard, equipment includes

a) fixed equipment;
b) transportable equipment, and

c) portable equipment.
This standard is not intended to cover, but may provide useful information, for the following:

a) equipment of laboratory or scientific type intended only for analysis or measurement purposes;
b) equipment intended for underground mining applications (group | equipment);
¢) equipment intended only for process control applications;
d) equipment intended for applications in explosives processing and manufacture;
e) equipment intended for the detection of a potentially toxic atmosphere resulting from dust or mist
in air.

2 References

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.

ANSI/ISA-12.13.01, Performance Requirements for Combustible Gas Detectors Documents
Document Sharing Hub
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ANSI/ISA-60079-29-2 (12.13.02), Explosive Atmospheres — Part 29-2: Gas detectors — Selection,
installation, use and maintenance of detectors for flammable gases and oxygen

ANSI/ISA-12.13.04, Performance Requirements for Open Path Combustible Gas Detectors
ANSI/ISA-92.00.01, Performance Requirements for Toxic Gas Detectors

ANSI/ISA-92.04.01, Performance Requirements for Instruments Used to Detect Oxygen-
Deficient/Oxygen-Enriched Atmospheres

National Institute for Occupational Safety and Health (NIOSH) Pocket Guide to Chemical Hazards, Title
29, Part 1910.1000, Occupational Safety and Health Standards

Threshold Limit Values for Chemical Substances in the Work Environment Adopted by the American
Conference of Governmental Industrial Hygienists (ACGIH)

Documentation for Immediately Dangerous to Life or Health Concentrations (IDLHs) (NIOSH Taft
Laboratories)

OSHA 29 CFR1910, 1000 OSHA Regulation on Air Contamination

API RP55 Conducting Oil and Gas Producing and Gas Processing Plant Operations Involving Hydrogen
Sulfide

MSDS sheets for all gases/vapors present and/or suspected in the site being monitored.
3 Terms and definitions

For the purposes of this document, the terms and definitions given in the standards referenced in Clause
2, as well as the following apply. Also, since this is intended as a stand-alone standard, certain definitions
within ANSI/ISA-92.00.01 are repeated below for the convenience of the reader.

3.1

alarm:

an audible, visual, or physical signal that alerts the instrument user of a dangerous gas concentration or
instrument problem

3.1.1

false alarm:

any alarm that is triggered by a condition other than the one(s) that the alarm function is set for (ex: high
gas alarm caused by RF interference or gas alarm caused by temperature changes)

3.2
alarm-only equipment:
equipment having an alarm, but not having a meter or other indicating device.

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

34
ambient air:
air to which the sensing element is normally exposed. Documents
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3.5

bump test:

application of test gas or other means of obtaining a response from the sensor to check its function. This
may include the generation of an alarm. This check is performed without adjustments of sensitivity.

NOTE - This is also known as a “response check” or “functional check”.

3.6
calibration:
the procedure to adjust the equipment for proper response (e.g., zero level, span, alarm, and range).

3.7
calibration gas:
the known concentration(s) of gas used to set the equipment span or alarm level(s).

3.8

clean air:

air that is free of any substance that will adversely affect the operation of or cause a response from the
equipment.

3.9

consumables:

materials or components that are depleted or require periodic replacement through normal use of the
equipment.

3.10

control unit:

that portion of a gas detection equipment that is not directly responsive to the gas, but which responds to
the electrical signal obtained from one or more detector heads. This unit is intended to provide meter
indication, alarm functions, output contacts and/or alarm signal outputs when utilized with a detector head.

3.1

detector head:

the gas responsive portion of a gas detection equipment located in the area where sensing the presence
of gas is desired. It may be integral with or removed from its control unit.

NOTE - The detector head may incorporate, in the same housing, circuitry such as signal processing or amplifying components or
circuits in addition to the gas sensing element (sensor).

3.12

diffusion:

a process by which the atmosphere being monitored is transported by natural random molecular
movement to and from the gas-sensing element.

3.13

field check with gas (response check):

application of test gas to the sensor to check the response signal or the generation of an alarm, without
adjustments of zero, sensitivity, or alarm level.

3.14

full-scale:
the maximum claimed operational level of the gas-detection equipment.
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3.15

gas-detection equipment:

an assembly of electrical and mechanical components (either a single integrated unit or a system
comprised of two or more physically separate but interconnected component parts) which senses the
presence of a gas and responds by providing an alarm, indication, or other output functions.

3.16

gas-sensing element:

the particular subassembly or element in the gas-detection equipment that, in the presence of a gas,
produces a change in its electrical, chemical, or physical characteristics.

3.17
indication:
a discrete communication of a measured value or alarm condition.

3.18

IDLH (Immediately Dangerous to Life and Health):

the maximum concentration 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.

3.19

mobile equipment:

a continuous-monitoring equipment mounted on a vehicle, such as, but not limited to, a mining machine or
industrial truck.

3.20

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.

3.21

PEL (Permissible Exposure Limit):

time-weighted average (TWA) concentration that must not be exceeded during any 8-hour work shift of a
40-hour work week, as defined by the Occupational Safety and Health Administration (OSHA).

3.22

portable equipment:

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

a) a hand-held equipment, typically less than 1 kg, suitable for single-handed operation;

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

c) larger equipment that can be operated by the user while it is suspended by hand, by a shoulder strap or
by a carrying harness; it may or may not have a hand directed probe.
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3.23

REL (Recommended Exposure Limit):

exposure levels that are safe for various periods of employment, including but not limited to the exposure
levels at which no employee will suffer impaired health or functional capacities or diminished life
expectancy as a result of that work experience.

3.24
range:
the values of concentrations of toxic gas over which accuracy is ensured by calibration.

3.25
spot-reading equipment:
equipment intended to be used for short periods of time as required (typically 5 min or less).

3.26
sample-draw:
a method to cause deliberate flow of the atmosphere being monitored to a gas-sensing element.

3.27

signal-processing detector head:

an equipment intended to be incorporated with separate signal processing, data acquisition, central
monitoring, or other similar systems in which the equipment 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 equipment.

3.28
span:
the algebraic difference between the upper and lower values of a range.

3.29

stabilization:

state when three successive readings of an equipment, taken at intervals equal to the maximum t(90)
value defined in Annex A (Item 5), indicates no changes greater than the accuracy value defined in Annex
A (ltem 2).

3.30
stationary equipment:
a gas-detection equipment intended for permanent installation in a fixed location.

3.31

(TLV-)STEL, (Threshold Limit Value-) Short-Term Exposure Limit:

a 15-minute Time-Weighted Average (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).

3.32

test gas:

toxic gas diluted with clean air or inert gas to a known concentration within the test-gas tolerance stated in
Annex A, ltem 1.

3.33
transportable equipment:
equipment not intended to be portable, but which can be moved readily from one place to another.
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