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This edition of NFPA 715, Standard for the Installation of Fuel Gases Detection and Warning Equipment,
was prepared by the Technical Committee on Fuel Gases Warning Equipment. It was issued by the
Standards Council on March 20, 2022, with an effective date of April 9, 2022.

This edition of NFPA 715 was approved as an American National Standard on April 9, 2022.

Origin and Development of NFPA 705

There has been increased concern over fuel gas hazards after several recent major fatal incidents
involving combustible gas releases within residential and commercial buildings that went unreported
or undetected from its odor. While early warning detection devices exist for fuel gases, the
requirements for use, installation, and placement of detection devices to maximize early warning
detection capability for consumers are limited, and manufacturer’s installation instructions are
generally inconsistent across the product category. As a result, even where fuel gas warning devices
are installed, improper installation could jeopardize building occupant safety in the event of a fuel
gas leak in the building or from leaks of fuel gas entering the building from a breach in exterior
piping or storage system. The National Fire Protection Association was petitioned to develop a
document to produce consensus for technical-based requirements for the use, installation, and
placement of fuel gas detectors and related equipment. The NFPA Standards Council approved the
formation of the Technical Committee on Fuel Gases Warning Equipment to develop this document.

NFPA and National Fire Protection Association are registered trademarks of the National Fire Protection Association, Quincy, Massachusetts 02169.
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IMPORTANT NOTE: This NFPA document is made available for
use subject to important notices and legal disclaimers. These notices
and disclaimers appear in all publications containing this document
and may be found under the heading “Important Notices and
Disclaimers Concerning NFPA Standards.” They can also be viewed
at www.nfpa.org/disclaimers or obtained on request from NFPA.

UPDATES, ALERTS, AND FUTURE EDITIONS: New editions of
NFPA codes, standards, recommended practices, and guides (i.e.,
NFPA Standards) are released on scheduled revision cycles. This
edition may be superseded by a later one, or it may be amended
outside of its scheduled revision cycle through the issuance of Tenta-
tive Interim Amendments (TIAs). An official NFPA Standard at any
point in time consists of the current edition of the document, together
with all TIAs and Errata in effect. To verify that this document is the
current edition or to determine if it has been amended by TIAs or
Errata, please consult the National Fire Codes® Subscription Service
or the “List of NFPA Codes & Standards” at www.nfpa.org/docinfo.
In addition to TIAs and Errata, the document information pages also
include the option to sign up for alerts for individual documents and
to be involved in the development of the next edition.

NOTICE: An asterisk (*) following the number or letter
designating a paragraph indicates that explanatory material on
the paragraph can be found in Annex A.

A reference in brackets [ ] following a section or paragraph
indicates material that has been extracted from another NFPA
document. Extracted text may be edited for consistency and
style and may include the revision of internal paragraph refer-
ences and other references as appropriate. Requests for inter-
pretations or revisions of extracted text shall be sent to the
technical committee responsible for the source document.

Information on referenced and extracted publications can
be found in Chapter 2 and Annex D.

Chapter 1 Administration

1.1* Scope.

1.1.1 This standard shall be concerned with life safety and
protection of property.

1.1.2* This standard shall cover the selection, design, applica-
tion, installation, location, performance, inspection, testing,
and maintenance of fuel gas detection and warning equipment
in buildings and structures.

1.1.3 This standard shall contain requirements for the selec-
tion, installation, operation, and maintenance of equipment
that detects concentrations of fuel gases that could pose a life
or property safety risk.

1.2% Purpose.

1.2.1 The purpose of this standard shall be to provide require-
ments for fuel gas detection and warning equipment intended
to warn occupants of the presence of fuel gas in time to allow

2023 Edition

occupants to either escape or take other action and to summon
aid where needed.

1.2.2 The requirements provided by this standard shall
address the means of signal initiation, transmission, notifica-
tion, and annunciation; the levels of performance; and the reli-
ability of fuel gas detection and warning equipment.

1.3 Application.

1.3.1 The requirements of this standard shall apply to the
installation of fuel gas detection and warning equipment,
including the following:

(1) Single- and multiple-station fuel gas alarms
(2) Fuel gas detectors and their related systems and compo-
nents

1.3.2* Fuel gas detection and warning equipment shall not be
used in lieu of fire or carbon monoxide detection or warning
equipment required by NFPA 72, NFPA 101, or NFPA 5000.

1.4 Retroactivity.

1.4.1 Unless otherwise noted, the provisions of this document
shall not be applied to facilities, equipment, structures, or
installations that were existing or approved for construction or
installation prior to the effective date of the document.

1.4.2 In those cases where it is determined by the authority
having jurisdiction (AH]J) that the existing situation involves a
distinct hazard to life or property, retroactive application of the
provisions of this document shall be permitted.

1.5 Equivalency.

1.5.1 Nothing in this standard shall be intended to prevent
the use of systems, methods, devices, or appliances of equiva-
lent or superior quality, strength, fire resistance, effectiveness,
durability, and safety over those prescribed by this standard.

1.5.2 Technical documentation shall be submitted to the AHJ
to demonstrate equivalency.

1.5.3 Systems, methods, devices, and appliances shall be
approved for the intended purpose by the AHJ.

1.6 Units of Measure.

1.6.1 The units of measure in this standard shall be presented
in US customary units (i.e., inch/pound units).

1.6.2 Where presented, International System (SI) units shall
follow the inch/pound units in parentheses.

1.6.3 Where both systems of units are presented, either system
shall be acceptable for satisfying the requirements in this stand-
ard.

1.6.4 Where both systems of units are presented, both of the
following shall apply:

(1) Users of this standard shall apply one set of units consis-
tently.
(2) Users of this standard shall not alternate between units.

1.6.5 The values presented for measurements in this standard
shall be expressed with a degree of precision for application
and enforcement.
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1.6.6 It shall not be the intent that the application or enforce-
ment of the values presented for measurements in this stand-
ard be more precise than the precision expressed.

1.6.7* Where extracted text contains values expressed in only
one system of units, the values in the extracted text shall be
retained without conversion to preserve the values established
by the responsible technical committee in the source docu-
ment.

Chapter 2 Referenced Publications

2.1 General. The documents or portions thereof listed in this
chapter are referenced within this standard and shall be
considered part of the requirements of this document.

2.2 NFPA Publications. National Fire Protection Association,
1 Batterymarch Park, Quincy, MA 02169-7471.

NEFPA 70%, National Electrical Code®, 2023 edition.

NFPA 72%, National Five Alarm and Signaling Code®, 2022
edition.

NFPA 101°, Life Safety Code®, 2021 edition.

NFPA 110, Standard for Emergency and Standby Power Systems,
2022 edition.

NFPA 111, Standard on Stored Electrical Energy Emergency and
Standby Power Systems, 2022 edition.

NFPA 170, Standard for Fire Safety and Emergency Symbols, 2021
edition.

NFPA 1225, Standard Emergency Services Communications, 2022
edition.

NFPA 5000°, Building Construction and Safety Code®, 2021
edition.

2.3 Other Publications.

2.3.1 ANSI Publications. American National Standards Insti-
tute, Inc. (operations) 25 West 43rd Street, 4th Floor, New
York, NY 10036; (headquarters) 1899 L Street, NW, 11th Floor,
Washington, DC 20036.

ANSI S1.4A, Electroacoustics — Sound Level Meters, 2014.

ANSI S3.41, Audible Emergency Fvacuation (E2) and Evacuation
Signals with Relocation Instructions (ESRI), 2015.

2.3.2 ASCE Publications. American Society of Civil Engineers,
1801 Alexander Bell Drive, Reston, VA 20191-4400.

ASCE/SEI 7, Minimum Design Loads and Associated Criteria for
Buildings and Other Structures, 2016.

2.3.3 IEEE Publications. IEEE Operations Center, 445 Hoes
Lane, Piscataway, NJ 08854-4141.

IEEE 450, Recommended Practice for Maintenance, Testing, and
Replacement of Vented Lead-Acid Batteries for Stationary Applications,
2020.

IEEE 1106, Recommended Practice for Installation, Maintenance,
Testing, and Replacement of Vented Nickel-Cadmium Batteries for
Stationary Applications, 2015.

2.3.4 TIA Publications. Telecommunications Industry Associa-
tion, 1310 North Courthouse Road, Suite 890, Arlington, VA
22201.

ANSI/TIA 568-C.3, Optical Fiber Cabling Components Standard,
2015.

2.3.5 ISO Publications. International Organization for Stand-
ardization, ISO Central Secretariat, BIBC II, Chemin de Blan-
donnet 8, CP 401 - 1214 Vernier, Geneva, Switzerland.

ISO 7731, Ergonomics — Danger signals for public and work areas
— Auditory danger signals, 2003.

2.3.6 UL Publications. Underwriters Laboratories Inc., 333
Pfingsten Road, Northbrook, IL 60062-2096.

UL 1484, Residential Gas Detectors, 2016.

UL 1638, Visible Signaling Devices for Fire Alarm and Signaling
Systems, Including Accessories, 2016.

UL 1971, Signaling Devices for the Hearing Impaired, 2002,
revised 2018.

UL 2075, Gas and Vapor Detectors and Sensors, 2017.
2.3.7 Other Publications.

Merriam-Webster’s Collegiate Dictionary, 11th edition, Merriam-
Webster, Inc., Springfield, MA, 2003.

2.4 References for Extracts in Mandatory Sections.

NFPA 72%, National Fire Alarm and Signaling Code®, 2022
edition.

NFPA 211, Standard for Chimneys, Fireplaces, Vents, and Solid
Fuel-Burning Appliances, 2019 edition.

NFPA 1225, Standard for Emergency Services Communications,
2022 edition.

NFPA 5000, Building Construction and Safety Code®, 2021
edition.

Chapter 3 Definitions

3.1 General. The definitions contained in this chapter shall
apply to the terms used in this standard. Where terms are not
defined in this chapter or within another chapter, they shall be
defined using their ordinarily accepted meanings within the
context in which they are used. Merriam-Webster’s Collegiate
Dictionary, 11th edition, shall be the source for the ordinarily
accepted meaning.

3.2 NFPA Official Definitions.

3.2.1*% Approved. Acceptable to the authority having jurisdic-
tion.

3.2.2*% Authority Having Jurisdiction (AHJ). An organization,
office, or individual responsible for enforcing the requirements
of a code or standard, or for approving equipment, materials,
an installation, or a procedure.

3.2.3 Labeled. Equipment or materials to which has been
attached a label, symbol, or other identifying mark of an organ-
ization that is acceptable to the authority having jurisdiction
and concerned with product evaluation, that maintains peri-
odic inspection of production of labeled equipment or materi-
als, and by whose labeling the manufacturer indicates
compliance with appropriate standards or performance in a
specified manner.

3.2.4% Listed. Equipment, materials, or services included in a
list published by an organization that is acceptable to the
authority having jurisdiction and concerned with evaluation of
products or services, that maintains periodic inspection of
production of listed equipment or materials or periodic evalua-
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tion of services, and whose listing states that either the equip-
ment, material, or service meets appropriate designated
standards or has been tested and found suitable for a specified
purpose.

3.2.5 Shall. Indicates a mandatory requirement.

3.2.6 Should. Indicates a recommendation or that which is
advised but not required.

3.2.7 Standard. An NFPA Standard, the main text of which
contains only mandatory provisions using the word “shall” to
indicate requirements and that is in a form generally suitable
for mandatory reference by another standard or code or for
adoption into law. Nonmandatory provisions are not to be
considered a part of the requirements of a standard and shall
be located in an appendix, annex, footnote, informational
note, or other means as permitted in the NFPA Manuals of
Style. When used in a generic sense, such as in the phrase
“standards development process” or “standards development
activities,” the term “standards” includes all NFPA Standards,
including Codes, Standards, Recommended Practices, and
Guides.

3.3 General Definitions.

3.3.1% Acoustically Distinguishable Space (ADS). An emer-
gency communications system notification zone, or subdivision
thereof, that might be an enclosed or otherwise physically
defined space, or that might be distinguished from other
spaces because of different acoustical, environmental, or use
characteristics, such as reverberation time and ambient sound
pressure level. [72, 2022]

3.3.2 Alarm.

3.3.2.1 Fuel Gas Alarm. A single- or multiple-station fuel
gas alarm intended for the purpose of detecting fuel gas
and alerting occupants by a distinct audible signal compris-
ing an assembly that incorporates a sensor, control compo-
nents, and an alarm notification appliance in a single unit
operated from a power source either located in the unit or
obtained at the point of installation.

3.3.2.2 Multiple-Purpose Alarm. An alarm that incorporates
detection capabilities for more than one hazardous condi-
tion, such as fire, fuel gas, or carbon monoxide.

3.3.2.3 Multiple-Station Alarm. A single-station fuel gas
alarm capable of being interconnected to one or more addi-
tional alarms so that the actuation of one causes the appro-
priate alarm signal to operate in all interconnected alarms.

3.3.2.4 Single-Station Alarm. A fuel gas device comprising
an assembly that incorporates a sensor, control components,
and an alarm notification appliance in one unit operated
from a power source either located in the unit or obtained
at the point of installation.

3.3.3 Combination System. See 3.3.31, System.

3.3.4¥ Communications Center. A building or portion of a
building that is specifically configured for the primary purpose
of providing emergency communications services or public
safety answering point (PSAP) services to one or more public
safety agencies under the authority or authorities having juris-
diction. [1225, 2022]

3.3.5% Device (Class N). A supervised component of a life
safety system that communicates with other components of life
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safety systems and that collects environmental data or performs
specific input or output functions necessary to the operation of
the life safety system. [72, 2022]

3.3.6 Dwelling Unit. One or more rooms arranged for
complete, independent housekeeping purposes, with space for
eating, living, and sleeping; facilities for cooking; and provi-
sions for sanitation. [5000, 2021 ]

3.3.7* Emergency Response Agency (ERA). Organizations
providing law enforcement, emergency medical, fire, rescue,
communications, and related support services. [1225, 2022]

3.3.8 Emergency Response Plan. A documented set of actions
to address the planning for, management of, and response to
natural, technological, and man-made disasters and other
emergencies. [72, 2022]

3.3.9 End-of-Life Signal An audible signal, differing from the
alarm signal, intended to indicate that the device has reached
the end of its useful life and should be replaced.

3.3.10 Fireplace. A hearth, fire chamber, or similarly
prepared area and a chimney. [211, 2019]

3.3.11 Frequency. Minimum and maximum time between
events. [72, 2022]

3.3.11.1 Weekly Frequency. Fifty-two times per year, once per
calendar week. [72, 2022]

3.3.11.2 Monthly Frequency. Twelve times per year, once per
calendar month. [72, 2022]

3.3.11.3 Quarterly Frequency. Four times per year with a
minimum of 2 months, maximum of 4 months. [72, 2022]

3.3.11.4 Semiannual Frequency. Twice per year with a mini-
mum of 4 months, maximum of 8 months. [72, 2022]

3.3.11.5 Annual Frequency. Once per year with a minimum
of 9 months, maximum 15 of months. [72, 2022]

3.3.12*% Fuel Gas. Any number of gasses that, when combined
with an oxidizer (typically air or oxygen), could be burned to
produce thermal energy.

3.3.13* Fuel-Gas-Burning Appliance. A device that burns
gaseous fuel.

3.3.14* Fuel Gas Control Function Interface Device. A listed
fuel gas detection system component that directly interfaces
with the system that operates the fuel gas control function.

3.3.15 Fuel Gas Control Functions. Fuel gas control elements
or systems that are initiated by the fuel gas detection system
and either increase the level of life safety for occupants or
control the spread of the harmful effects of fuel gas.

3.3.16* Fuel Gas Detection Control Unit (FGDCU). A compo-
nent of the fuel gas detection system, provided with primary
and secondary power sources, which receives signals from
initiating devices or other fuel gas detection control units, and
processes these signals to determine part or all of the required
fuel gas detection system output function(s).

3.3.17 Fuel Gas Detector. A device having a sensor that
responds to fuel gas that is connected to an alarm control unit.

3.3.18 Fuel Gas Warning Equipment. Any detector, alarm,
device, or material related to single- and multiple-station
alarms or household fuel gas detection systems.
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3.3.19 Gateway. A device that is used in the transmission of
serial data (digital or analog) from the fuel gas detection
control unit to other building system control units, equipment,
or networks and/or from other building system control units to
the fuel gas detection control unit.

3.3.20*% Lower Explosive Limit (LEL). The minimum concen-
tration of a gas in air that, if ignited, will propagate flame
throughout the gas-air mixture independently of continued
application of the source of ignition; expressed as a percent by
volume of gas in air [also known as the lower flammable limit
(LFL)].

3.3.21* Nonrequired. A system component or group of
components that is installed at the option of the owner, and is
not installed due to a building or fire code requirement. [72,
2022]

3.3.22 Notification Appliance. A fuel gas system component
such as a bell, horn, loudspeaker, visual notification appliance,
or text display that provides audible, tactile, or visual outputs,
or any combination thereof.

3.3.23 Occupiable. A room or enclosed space designed for
human occupancy. [72, 2022]

3.3.24 Occupiable Area. An area of a facility occupied by
people on a regular basis. [72, 2022]

3.3.25% Off-Premises Monitoring. Systems requiring transmis-
sion of signals to continuously attended locations providing
supervising station service monitoring.

3.3.26 Operating Mode.

3.3.26.1 Private Operating Mode. Audible or visual signaling
only to those persons directly concerned with the imple-
mentation and direction of emergency action initiation and
procedure in the area protected by the fuel gas detection
system.

3.3.26.2 Public Operating Mode. Audible or visual signaling
to occupants or inhabitants of the area protected by the fuel
gas detection system.

3.3.27 Protected Premises. The physical location protected by
a fuel gas detection system.

3.3.28% Sleeping Area. The area of a dwelling unit where the
bedrooms or sleeping rooms are located. [72, 2022]

3.3.29 Signal.

3.3.29.1 Fuel Gas Alarm Signal. A signal indicating a
concentration of fuel gas at or above the alarm threshold
that could pose a risk to the life safety of the occupants and
that requires immediate action.

3.3.29.2 Supervisory Signal. A signal indicating the need for
action in connection with a prealarm condition, or in
connection with the supervision of protected premises fuel
gas safety functions or equipment, or the maintenance
features of related systems.

3.3.29.3*% Trouble Signal. A signal initiated by a system or
device indicative of a fault in a monitored circuit, system, or
component.

3.3.30 Supplementary. As used in this standard, supplementary
refers to equipment or operations not required by this stand-

ard and designated as such by the authority having jurisdiction.

[72, 2022]
3.3.31 System.

3.3.31.1 Combination Fuel Gas Detection System. A fuel gas
detection system in which components are used, in whole or
in part, in common with a non—fuel gas signaling system,
and in which components are not used as part of a fuel gas
detection system.

3.3.31.2% Combination System. A fire alarm system in which
components are used, in whole or in part, in common with
a non-fire signaling system. [72, 2022]

3.3.31.3 Fire Alarm System. A system or portion of a combi-
nation system that consists of components and circuits
arranged to monitor and annunciate the status of fire alarm
or supervisory signal-initiating devices and to initiate the
appropriate response to those signals. [72, 2022]

3.3.31.4 Fuel Gas Detection System. A system or portion of a
combination system that consists of a control unit, compo-
nents, and circuits arranged to monitor and annunciate the
status of fuel gas alarm initiating devices and to initiate the
appropriate response to signals to protect life and property.

3.3.31.5 Household Fuel Gas Detection System. A system of
devices that uses a control unit to produce an alarm signal
in the household for the purpose of notifying the occupants
of the presence of concentrations of fuel gas that could pose
a life safety risk.

3.3.32 Zone. A defined area within the protected premises. A
zone can define an area from which a signal can be received,
an area to which a signal can be sent, or an area in which a
form of control can be executed. [72, 2022]

Chapter 4 Fundamentals of Fuel Gas Detection Systems

4.1 Application.

4.1.1 The basic functions of a complete fuel gas detection
system shall comply with the requirements of this chapter.

4.1.2 The requirements of this chapter shall apply to fuel gas
detection systems, equipment, and components addressed in 5
through 8 of this document.

4.2 Purpose. The purpose of fuel gas detection systems shall
be primarily to provide notification of predetermined exposure
levels of fuel gas.

4.3 Equipment.

4.3.1 Equipment constructed and installed in conformity with
this standard shall be listed in accordance with the following:

(1) Residential fuel gas detectors and alarms shall be listed in
accordance with UL 1484, Residential Gas Detectors.

(2) Fuel gas detectors shall be listed in accordance with
UL 2075, Gas and Vapor Detectors and Sensors.

4.3.2* Components.

4.3.2.1 System components shall be installed, tested, inspec-
ted, and maintained in accordance with the manufacturer’s
published instructions and this standard. [72:10.3.2]

4.3.3% All devices and appliances that receive their power
from an initiating device circuit (IDC) or signaling line circuit
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(SLC) of a control unit shall be listed for use with the control
unit. [72:10.3.3]

4.3.4*% Where no fuel gas detection product listing standard
exists, products listed for fire alarm service shall be permitted
provided all the requirements of this standard are met.

4.4 Personnel Qualifications.
4.4.1 System Designer.

4.4.1.1 Fuel gas detection system plans and specifications shall
be developed in accordance with this standard by persons who
are knowledgeable and experienced in the design, application,
installation, and testing of the systems.

4.4.1.2 Where available, state or local licensure regulations
shall be followed to determine qualified personnel.

4.4.1.3 Depending on state or local licensure regulations,
qualified personnel shall be permitted to include, but not be
limited to, one or more of the following:

(1) Personnel who are factory trained and certified for fuel
gas detection system design of the specific type and brand
of system being designed and who are acceptable to the
AH]

(2) Personnel with expertise in the design of fuel gas detec-
tion systems that are registered, licensed, or certified by
state or local authority

4.4.1.4 The system designer shall be identified on the system
design documents. [72:10.5.1.4]

4.4.1.5 The system designer shall provide evidence of their
qualifications and/or certifications when required by the AH]J.
[72:10.5.1.6]

4.4.2 System Installer.

4.4.2.1 Installation personnel shall be qualified or supervised
by persons who are qualified in the installation, inspection, and
testing of fuel gas detection systems.

4.4.2.2 Fuel gas alarms that receive their primary power from
a battery or plug into an AC receptacle shall be permitted to be
installed by the occupant of the dwelling unit in accordance
with the manufacturer’s published instructions.

4.4.2.3 Where available, state or local licensure regulations
shall be followed to determine qualified personnel.

4.4.2.4 Depending on state or local licensure regulations,
qualified personnel shall be permitted to include, but not be
limited to, one or more of the following:

(1) Personnel who are factory trained and certified for fuel
gas detection system installation of the specific type and
brand of system being designed and who are acceptable
to the AHJ

(2) Personnel with expertise in the installation of fuel gas
detection systems that are registered, licensed, or certi-
fied by a state or local authority

4.4.2.5 The system installer shall provide evidence of their
qualifications and/or certifications when requested by the AHJ.
[72:10.5.2.5]

4.4.3% Inspection, Testing, and Service Personnel.

4.4.3.1% Inspection  Personnel. Inspections shall ~ be
performed by personnel who have developed competence
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through training and experience that are acceptable to the
AH]J or meet the requirement of 4.4.3.4. [72:10.5.3.1]

4.4.3.2*% Testing Personnel. Testing personnel shall have
knowledge and experience of the testing requirements
contained in this standard, of the equipment being tested, and
of the test methods. That knowledge and experience shall be
acceptable to the AHJ or meet the requirement of 4.4.3.4.
[72:10.5.3.2]

4.4.3.3 Service Personnel. Service personnel shall have
knowledge and experience of the maintenance and servicing
requirements contained in this standard, of the equipment
being serviced or maintained, and of the servicing or mainte-
nance methods. That knowledge and experience shall be
acceptable to the AHJ or meet the requirement of 4.4.3.4.
[72:10.5.3.3]

4.4.3.4 Means of Qualification. Qualified personnel shall
include, but not be limited to, one or more of the following:

(1) Personnel who are factory trained and certified for the
specific type and brand of system being serviced

(2) Personnel who are certified by a nationally recognized
certification organization acceptable to the AHJ

(3) Personnel who are registered, licensed, or certified by a
state or local authority to perform service on systems
addressed within the scope of this standard, either indi-
vidually or through their affiliation with an organization

(4) Personnel who are employed and qualified by an organi-
zation listed by a nationally recognized testing laboratory
for the servicing of systems within the scope of this stand-
ard

[72:10.5.3.4]

4.4.3.5% Programming Personnel.

4.4.3.5.1 Personnel programming a system shall be certified
by the system manufacturer. [72:10.5.3.5.1]

4.4.3.5.2 System installation personnel shall be permitted to
configure systems in the field per manufacturers’ published
instructions. [72:10.5.3.5.2]

4.4.3.5.3 System end users shall be permitted to manage
system operation per manufacturers’ published instructions or
training. [72:10.5.3.5.3]

4.4.3.6 Evidence of Qualification. Evidence of qualifications
shall be provided to the AHJ upon request. [72:10.5.3.6]

4.5 Power Supplies.

4.5.1 Scope. The provisions of this section shall apply to
power supplies used for fuel gas detection systems.

4.5.2 Code Conformance. All power supplies shall be instal-
led in accordance with the applicable requirements of
NFPA 70. [72:10.6.2]

4.5.3 Power Supply Sources.

4.5.3.1 Power shall be supplied in compliance with either
4.5.3.2 or 4.5.4. [72:10.6.3.1]

4.5.3.2 Unless configured in compliance with 4.5.4, at least
two independent and reliable power supplies shall be provided,
one primary and one secondary. [72:10.6.3.2]

4.5.3.3 Each power supply shall be of adequate capacity for
the application. [72:10.6.3.3]
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4.5.3.4 Monitoring the integrity of power supplies shall be in
accordance with 4.13.16. [72:10.6.3.4]

4.5.3.5 The power supply voltage and ampacity shall be in
accordance with the equipment manufacturer's installation
instructions where the input voltage is no less than 85 percent
or more than 110 percent of the equipment’s nameplate
rating.

4.5.4 Stored Energy Emergency Power Supply Systems
(SEPSS).

4.5.4.1 An SEPSS that is not arranged in accordance with
10.6.4.2 of NFPA 72 shall comply with all of the following:

(1) An SEPSS shall be configured in compliance with
NFPA 111 for a Type O or U Level 1 system.

(2) The SEPSS shall be capable of powering the maximum
required system load.

(3) The SEPSS shall have capacity in accordance with 4.5.6.2.

[72:10.6.4.1]

4.5.4.2 An SEPSS shall comply with the requirements of 4.5.5.
[72:10.6.4.3]

4.5.4.3 Failure of an SEPSS shall result in the initiation of a
trouble signal in accordance with 4.9. [72:10.6.4.4]

4.5.5 Primary Power Supply.

4.5.5.1 Branch Circuit. The branch circuit supplying the fuel
gas detection system equipment(s) shall be supplied by one of
the following:

(1) Commercial light and power

(2) An engine-driven generator or equivalent in accordance
with 4.5.10.2, where a person specifically trained in its
operation is on duty at all times

(3) An engine-driven generator or equivalent arranged for
cogeneration with commercial light and power in accord-
ance with 4.5.10.2, where a person specifically trained in
its operation is on duty at all times

4.5.5.2% The branch circuit supplying the equipment shall
supply no other loads. [72:10.6.5.1.2]

4.5.5.3 Circuit Identification and Accessibility.

4.5.5.3.1 The location of the branch circuit disconnecting
means shall be permanently identified at the control unit.
[72:10.6.5.2.1]

4.5.5.3.2 The circuit disconnecting means shall be both of the
following:

(1) Clearly marked
(2) Accessible only to authorized personnel

4.5.5.4 Mechanical Protection. The branch circuit(s) and
connections shall be protected against physical damage.
[72:10.6.5.3]

4.5.5.5 Circuit Breaker Lock. Where a circuit breaker is the
disconnecting means, an approved breaker locking device shall
be installed. [72:10.6.5.4]

4.5.5.6 Overcurrent Protection. An overcurrent protective
device shall be provided in accordance with NFPA 70.
[72:10.6.5.5]

4.5.6 Secondary Power Supply.

4.5.6.1* Secondary Power Supply for Protected Premises Fuel
Gas Detection Systems.

4.5.6.1.1 The secondary power supply shall consist of one of
the following:

(1) A storage battery dedicated to the fuel gas detection
system arranged in accordance with 4.13.16

(2) An automatic-starting, engine-driven generator serving
the branch circuit specified in 4.5.5.1 and arranged in
accordance with 4.5.10.3, and storage batteries dedicated
to the fuel gas detection system with 4 hours of capacity
arranged in accordance with 4.5.9

4.5.6.1.2 Secondary circuits that provide power to the control
unit and are not integral to the unit shall be protected against
physical damage. [72:10.6.7.3.2]

4.5.6.2 Capacity.

4.5.6.2.1* Where a combination (fire) system is used, the
secondary power supply capacity requirements shall comply
with 4.5.6.2.3 and with those of NFPA 72.

4.5.6.2.2* Where a combination fuel gas detection system is
used, the secondary power supply capacity requirements shall
comply with 4.5.6.2.3 and with the provisions of the applicable
NFPA code or standard.

4.5.6.2.3 The secondary power supply shall comply with both
of the following:

(1) Have sufficient capacity to operate the fuel gas detection
system under quiescent load (i.e., system operating in a
nonalarm condition) for a minimum of 24 hours

(2) At the end of the 24-hour period, be capable of operating
the fuel gas detection system and all notification applian-
ces for 12 hours, unless otherwise permitted or required
by 4.5.6.2.3.1 through 4.5.6.2.4.

4.5.6.2.3.1* As a minimum, battery calculations shall apply a
correction factor of 1.25 for aging to ensure the battery can
meet its current demand at the end of service life.
[72:10.6.7.2.14]

4.5.6.2.3.2 The secondary power supply for in-building fuel
gas detection system emergency voice/alarm communications
service shall comply with both of the following:

(1) Be capable of operating the system under quiescent load
for a minimum of 24 hours

(2) At the end of the 24-hour period, be capable of operating
the system during a fire or other emergency condition for
a period of 15 minutes at maximum connected load

4.5.6.2.3.3 The secondary power supply capacity for supervis-
ing station facilities and equipment shall be capable of support-
ing operations for a minimum of 24 hours. [72:10.6.7.2.5]

4.5.6.2.3.4 Reduction.

(A) The 12-hour requirement shall be permitted to be
reduced to 5 minutes where the system is monitored by a super-
vising station and emergency response in accordance with
Chapter 7.

(B) It shall not be permitted to utilize the 5-minute provision
where 7.1.2 is utilized.
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4.5.6.2.4 For systems not addressed by 4.5.6.2.3.1 through
4.5.6.2.4, the secondary power supply capacity required shall
include all power supply loads that are not automatically
disconnected upon the transfer to the secondary power supply.

4.5.6.3 Secondary Power Operation. Operation on secondary
power shall not affect the required performance of a fuel gas
detection system.

4.5.7*% Continuity of Power Supplies.

4.5.7.1 The secondary power supply shall automatically
provide power to the protected premises system within
10 seconds whenever the primary power supply voltage is insuf-
ficient for required system operation. [72:10.6.6.1]

4.5.7.2 The secondary power supply shall automatically
provide power to the supervising station facility and equipment
within 60 seconds whenever the primary power supply voltage
is insufficient for required system operation. [72:10.6.6.2]

4.5.7.3 Required signals shall not be lost, interrupted, or
delayed by more than 10 seconds as a result of the primary
power failure. [72:10.6.6.3]

4.5.7.3.1 Storage batteries dedicated to the fuel gas detection
system or an ESS arranged in accordance with the provisions of
NFPA 111 shall be permitted to supplement the secondary
power supply to ensure required operation during the transfer
period.

4.5.7.3.2 Where an ESS is employed in 4.5.7.3.1, a positive
means for disconnecting the input and output of the ESS
system while maintaining continuity of power supply to the
load shall be provided. [72:10.6.6.3.2]

4.5.8 Power Supply for Remotely Located Control Equipment.

4.5.8.1* Additional power supplies shall be comprised of a
primary and secondary power supply that meet the same
requirements as those required for system operation with 4.5.1
through 4.5.7 and 4.13.16.

4.5.8.2 The location of remotely located power supplies shall
be identified at the master control unit. [72:10.6.8.2]

4.5.8.3 The master control unit display shall be permitted to
satisfy the requirement of 4.5.8.2. [72:10.6.8.3]

4.5.8.4 The location of remotely located power supplies shall
be identified on the record drawings. [72:10.6.8.4]

4.5.9 Storage Batteries.
4.5.9.1 Marking.

4.5.9.1.1 Batteries shall be marked with the month and year of
manufacture using the month/year format. [72:10.6.10.1.1]

4.5.9.1.2 Where the battery is not marked with the month/
year by the manufacturer, the installer shall obtain the date-
code and mark the battery with the month/year of battery
manufacture. [72:10.6.10.1.2]

4.5.9.2 Arrangement.

4.5.9.2.1 Storage batteries shall comply with the requirements
of Article 480 of NFPA 70. ['72:10.6.10.2.1]

4.5.9.2.2 Storage batteries shall be located so that the fuel gas
detection equipment, including overcurrent devices, is not
adversely affected by battery gases.
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4.5.9.2.3 Batteries shall be insulated against ground-faults.
[72:10.6.10.2.3]

4.5.9.2.4 Batteries shall be insulated to prevent short circuits
between multiple cells. [72:10.6.10.2.4]

4.5.9.2.5 Batteries shall be protected from physical damage.
[72:10.6.10.2.5]

4.5.9.2.6 Battery racks shall be protected against corrosion.
[72:10.6.10.2.6]

4.5.9.2.7 If not located in or adjacent to the fuel gas detection
control unit, the batteries and their charger location shall be
permanently identified at the control unit.

4.5.9.3 Battery Charging.

4.5.9.3.1 Battery charging equipment shall be provided to
keep the battery fully charged under all conditions of normal
operation.

4.5.9.3.2 Battery charging equipment shall be provided to
recharge batteries within 48 hours after fully charged batteries
have been subject to a single discharge cycle as specified in
4.5.6.2. [72:10.6.10.3.2]

4.5.9.3.3 The battery charging equipment operation shall not
damage the battery. [72:10.6.10.3.3]

4.5.9.3.4*% Batteries shall be charged by listed means.
[72:10.6.10.3.4]

4.5.9.3.5 Provisions for repair or replacement of failed battery
charger equipment shall be maintained at supervising stations
and used to restore operation prior to depletion of one-half of
the battery capacity. [72:10.6.10.3.5]

4.5.9.4 Overcurrent Protection. Overcurrent devices shall be
provided to protect the batteries from excessive load current.
[72:10.6.10.4]

4.5.9.5 Metering. The battery charging equipment shall
include integral meters or readily accessible terminals so that
portable meters can be used to determine battery voltage and
charging current. [72:10.6.10.5]

4.5.9.6 Monitoring Integrity of Battery Charging Equipment.

4.5.9.6.1 Means shall be provided to detect the failure of a
battery charger. [72:10.6.10.6.1]

4.5.9.6.2 Failure of the battery charger shall result in a trouble
signal in accordance with Section 4.9. [72:10.6.10.6.2]

4.5.10 Engine-Driven Generators.

4.5.10.1 Application and Installation. The application and
installation of engine-driven generators shall be as specified in
4.5.10.2 through 4.5.10.7. [72:10.6.11.1]

4.5.10.2 Primary Power Supply.

4.5.10.2.1 Engine-driven generators arranged as the primary
supply shall be designed in an approved manner.
[72:10.6.11.2.1]

4.5.10.2.2 Engine-driven generators arranged as the primary
supply shall be installed in an approved manner.
[72:10.6.11.2.2]
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4.5.10.3 Secondary Power Supplies.

4.5.10.3.1 Engine-driven generators used to provide secon-
dary power for a protected fuel gas detection system shall
comply with the requirements for a Type 10, Class 24, Level 1
System in Chapter 4 of NFPA 110.

4.5.10.3.2 Installation of engine-driven generators used to
provide secondary power for a fuel gas detection system shall
be in accordance with Article 700 of NFPA 70.

4.5.10.4 Performance, Operation, Testing, and Maintenance.
The requirements for performance, operation, testing, and
maintenance of engine-driven generators shall conform to the
applicable provisions of NFPA 110. [72:10.6.11.4]

4.5.10.5 Capacity. The unit shall be of a capacity that is suffi-
cient to operate the system under the maximum normal load
conditions in addition to all other demands placed upon the
unit. [72:10.6.11.5]

4.5.10.6 Fuel. Unless otherwise required or permitted in
4.5.10.6.1 and 4.5.10.6.2, fuel shall be available in storage suffi-
cient for 6 months of testing plus the capacity specified in
4.5.6. [72:10.6.11.6]

4.5.10.6.1 1If a reliable source of supply is available at any time
on a 2-hour notice, it shall be permitted to have fuel in storage
sufficient for 12 hours of operation at full load. [72:10.6.11.6.2]

4.5.10.6.2 Fuel systems using natural or manufactured gas
supplied through utility mains shall not be required to have
alternate fuel storage tanks unless located in Seismic Risk Zone
3 or greater as defined in ASCE/SEI 7, Minimum Design Loads
and Associated Criteria for Buildings and Other Structures.

4.5.10.7 Battery and Charger.

4.5.10.7.1 A separate storage battery and separate automatic
charger shall be provided for starting the engine-driven genera-
tor and shall not be wused for any other purpose.
[72:10.6.11.7.1]

4.5.10.7.2 The battery shall be sized in accordance with 5.6.4
of NFPA 110. [72:10.6.11.7.2]

4.6 Distinctive Signals.

4.6.1 Fuel gas alarm signals and fuel gas detection system
supervisory and trouble signals shall be distinctively and
descriptively annunciated.

4.6.2 Audible alarm notification appliances for a fuel gas
detection system shall produce signals that are distinctive from
other similar appliances used for other purposes in the same
area that are not part of the fuel gas detection system.

4.6.3* An audible notification appliance on a control unit, on
multiple control units that are interconnected to form a
system, or at a remote location, shall be permitted to have the
same audible characteristics for all alerting functions including,
but not limited to, alarm, trouble, and supervisory, provided
that the distinction between signals shall be by other means.
[72:10.10.4]

4.6.4% Supervisory signals shall be distinctive in sound from
other signals, and their sound shall not be used for any other
purpose except as permitted in 4.6.3. [72:10.10.5]

4.6.5 Trouble signals required to indicate at the protected
premises shall be indicated by distinctive audible signals, which

shall be distinctive from alarm signals except as permitted in
4.6.3. [72:10.10.6]

4.6.6 Where a fuel gas detection system is combined with
either a fire alarm system or an intrusion detection system,
trouble signals from each system shall be permitted to use a
common audible signal.

4.7 Alarm Signals.
4.7.1 Fuel gas alarm signals shall comply with 5.8.6.5.

4.7.2 An alarm signal that has been deactivated at the protec-
ted premises shall comply with 4.7.2.1 and 4.7.2.2. [72:10.11.8]

4.7.2.1 The audible and visible alarm signal at the control unit
only shall automatically reactivate every 24 hours or less until
alarm signal conditions are restored to normal. [72:10.11.8.1]

4.7.2.2 The audible and visible alarm signal shall operate until
it is manually silenced or acknowledged. [72:10.11.8.2]

4.7.3 Fuel Gas Alarm Notification Appliance Deactivation.

4.7.3.1* When an occupant notification alarm signal deactiva-
tion means is actuated, both audible and visual notification
appliances shall be simultaneously deactivated. [72:10.12.2]

4.7.3.2 The fuel gas alarm notification deactivation means
shall be key-operated or located within a locked cabinet, or
arranged to provide equivalent protection against unauthor-
ized use.

4.7.3.3 The means shall comply with the requirements of
4.12.1. [72:10.12.4]

4.7.3.4 Subsequent activation of addressable alarm initiating
devices of a different type in the same room or addressable
alarm initiating devices in a different room on signaling line
circuits shall cause the notification appliances to reactivate.
[72:10.12.5.2]

4.7.3.5 A fuel gas alarm notification deactivation means that
remains in deactivation position when there is no alarm condi-
tion shall operate an audible trouble notification appliance
until the means is restored to normal.

4.7.3.6% Resetting of alarm signals shall comply with 5.8.2.2.
[72:10.11.6]

4.8 Supervisory Signals.

4.8.1 Latching Supervisory Signal Indication. Visible and
audible indication of latching supervisory signals and visible
indication of their restoration to normal shall be indicated
within 90 seconds at the following locations:

(1) Control unit for local fuel gas detection alarm systems

(2) Building command center for in-building emergency
voice/alarm communications systems

(8) Supervising station location for systems installed in
compliance with Chapter 7

4.8.2 Self-Restoring Supervisory Signal Indication. Visible
and audible indication of self-restoring supervisory signals and
visible indication of their restoration to normal shall be auto-
matically indicated within 90 seconds at the following locations:

(1) Control unit for local fuel gas detection alarm systems
(2) Building command center for in-building emergency
voice/alarm communications systems
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(3) Supervising station location for systems installed in
compliance with Chapter 7

4.8.3 Self-Restoring Signal. A supervisory signal initiating
device shall be permitted to be selfrestoring provided the
control unit continues to indicate the supervisory condition.

4.8.4 Supervisory Notification Appliance Location. The audi-
ble supervisory notification appliances shall be located in an
area where they are likely to be heard. [72:10.14.5]

4.8.5 Supervisory Signal Reactivation. A supervisory signal
that has been deactivated at the protected premises shall
comply with 4.8.5.1 and 4.8.5.2. [72:10.14.6]

4.8.5.1 The audible and visible supervisory signal at the
control unit only shall automatically reactivate every 24 hours
or less until supervisory signal conditions are restored to
normal. [72:10.14.6.1]

4.8.5.2 The audible and visible supervisory signal shall operate
until it is manually silenced or acknowledged. [72:10.14.6.2]

4.8.6 Supervisory Notification Appliance Deactivation.

4.8.6.1 A means for deactivating a supervisory notification
appliance(s) shall be permitted only if it complies with 4.8.6.2
through 4.8.6.5.

4.8.6.2 The means shall be key-operated or located within a
locked cabinet, or arranged to provide equivalent protection
against unauthorized use. [72:10.14.7.2]

4.8.6.3 The means for deactivating supervisory notification
appliances shall comply with the requirements of 4.12.2.
[72:10.14.7.3]

4.8.6.4 Subsequent activation of supervisory initiating devices
in other building zones shall cause supervisory notification
appliances to activate as required by the system input/output
matrix. [72:10.14.7.4]

4.8.6.5 A means for deactivating supervisory notification appli-
ances that remains in the deactivated position when there is no
supervisory condition shall operate an audible trouble notifica-
tion appliance until the means is restored to mnormal.

[72:10.14.7.5]
4.9 Trouble Signals.

4.9.1 Trouble signals and their restoration to normal shall be
indicated within 200 seconds at the locations identified in 4.9.7
and 4.9.8. [72:10.15.1]

4.9.2 Indication of primary power failure trouble signals trans-
mitted to a supervising station shall be in accordance with
4.13.16.4. [72:10.15.2]

4.9.3 An audible trouble signal shall be permitted to be inter-
mittent provided it sounds at least once every 10 seconds, with
a minimum duration of % second. [72:10.15.3]

4.9.4 A single audible trouble signal shall be permitted to
annunciate multiple fault conditions. [72:10.15.4]

4.9.5 The audible trouble notification appliance shall be loca-
ted in an area where they are to be heard. [72:10.15.5]

4.9.6 Activated notification appliances at the protected prem-
ises shall continue to operate unless they are manually silenced
as permitted 4.9.9.1. [72:10.15.6]
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4.9.7 Visible and audible trouble signals and visible indication

of their restoration to normal shall be indicated at the follow-

ing locations:

(1) Control unit for fuel gas detection systems

(2) Building command center for in-building emergency
voice/alarm communications systems

(3) Supervising stations for systems installed in compliance
with Chapter 7

4.9.8 Trouble signals and their restoration to normal shall be
visibly and audibly indicated at the proprietary supervising
station for systems installed in compliance with Chapter 7.
[72:10.15.8]

4.9.8.1*% A trouble signal that has been deactivated at the
protected premises shall comply with 4.9.8.2 and 4.9.8.3.
[72:10.15.9]

4.9.8.2 The audible and visible trouble signal shall automati-
cally reactivate at the control unit every 24 hours or less until
trouble signal conditions are restored to normal. [72:10.15.9.1]

4.9.8.3 The audible and visible trouble signal associated with
signaling the depletion or failure of the primary battery of a
wireless system as required by 5.12.2.1(3) and (4) shall auto-
matically resound every 4 hours or less until the depletion
signal is restored to normal. [72:10.15.9.2]

4.9.9 Trouble Notification Appliances Deactivation.

4.9.9.1 A means for deactivating trouble notification appli-
ance(s) shall be permitted only if it complies with 4.9.9.2
through 4.9.9.7.

4.9.9.2 The means shall be key-operated or located within a
locked cabinet, or arranged to provide equivalent protection
against unauthorized use. [72:10.15.10.2]

4.9.9.3 The means for deactivating trouble notification appli-
ances shall comply with the requirements of 4.12.2.
[72:10.15.10.3]

4.9.9.4 If an audible trouble notification appliance is also used
to indicate a supervisory condition, as permitted by 4.6.3, a
trouble notification appliance deactivation means shall not
prevent subsequent actuation of supervisory notification appli-
ances. [72:10.15.10.4]

4.9.9.5 Subsequent trouble signals shall cause trouble notifica-
tion appliances to activate as required by the system input/
output matrix. [72:10.15.10.5]

4.9.9.6 A means for deactivating trouble notification applian-
ces that remains in the deactivated position when there is no
trouble condition shall operate an audible trouble notification
appliance until the means is restored to normal.
[72:10.15.10.6]

4.9.9.7% Unless otherwise permitted by the AHJ, trouble noti-
fication appliances at the protected premises of a supervising
station alarm system arranged in accordance with Chapter 7,
that have been silenced at the protected premises shall auto-
matically reactivate every 24 hours or less until the fault condi-
tions are restored to normal.

4.10 Fuel Gas Control Function Status Indicators.

4.10.1 All controls provided specifically for the purpose of
manually overriding any automatic fuel gas control function
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shall provide visible indication of the status of the associated
control circuits.

4.10.2* Where status indicators are provided for emergency
equipment or fuel gas control functions, they shall be arranged
to reflect the actual status of the associated equipment or func-
tion.

4.11 Performance and Limitations.
4.11.1 Operating Temperatures.

4.11.1.1% Indoor Conditioned Spaces. Equipment intended
for use in indoor conditioned spaces shall be tested and listed
at ambient temperatures of 32°F (0°C) and 120°F (49°C).

4.11.1.2* Outdoors and Indoor Unconditioned Spaces.
Equipment intended for use outdoors and in indoor uncondi-
tioned spaces shall be tested and listed for the temperature
range determined by the AHJ to be appropriate for the expo-
sure temperatures anticipated at the location.

4.11.1.2.1 The manufacturer’s published instructions shall
identify if the product has been tested and listed for use at the
minimum unconditioned space temperature extremes.

4.11.2 Design and Installation.

4.11.2.1* All systems shall be installed in accordance with the
manufacturer’s published installation instructions and applica-
ble codes and standards.

4.11.2.2 All apparatus requiring resetting to maintain normal
operation shall be restored to normal after each abnormal
condition.

4.11.2.3 Devices and appliances shall be located and mounted
so that accidental operation or failure is not caused by vibra-
tion or jarring. [72:10.4.2]

4.11.2.4 Equipment shall be installed in locations where
conditions do not exceed the voltage, temperature, and humid-
ity limits specified in the manufacturer's published instructions.
[72:10.4.3]

4.12 Annunciation and Annunciation Zoning.
4.12.1 Alarm Annunciation.

4.12.1.1 The location of an actuated initiating device shall be
annunciated by visible means.

4.12.1.2 Visible annunciation of the location of an operated
initiating device shall be by an indicator lamp, alphanumeric
display, printout, or other approved means. [72:10.18.1.1]

4.12.1.3 The visible annunciation of the location of operated
initiating devices shall not be canceled by the means used to
deactivate alarm notification appliances. [72:10.18.1.2]

4.12.2 Supervisory and Trouble Annunciation.

4.12.2.1 Supervisory or trouble annunciation shall be annun-
ciated by visible means.

4.12.2.2 Visible annunciation shall be accomplished by an
indicator lamp, an alphanumeric display, a printout, or other
approved means.

4.12.2.3 The visible annunciation of supervisory or trouble
conditions shall not be canceled by the means used to deacti-
vate supervisory or trouble notification appliances.
[72:10.18.2.2]

4.12.3* Annunciator Access and Location.

4.12.3.1 All required annunciation means shall be readily
accessible to responding personnel. [72:10.18.3.1]

4.12.3.2 All required annunciation means shall be located as
required by the AHJ to facilitate an efficient response to the
situation. [72:10.18.3.2]

4.12.4 Alarm Annunciation Display. Visible annunciators shall
be capable of displaying all zones in alarm. [72:10.18.4]

4.12.4.1 If all zones in alarm are not displayed simultaneously,
the zone of origin shall be displayed. [72:10.18.4.1]

4.12.4.2 If all zones in alarm are not displayed simultaneously,
there shall be an indication that other zones are in alarm.
[72:10.18.4.2]

4.12.5 Annunciation Zoning.

4.12.5.1 For the purpose of alarm annunciation, each floor of
the building shall be considered as a separate zone.
[72:10.18.5.1]

4.12.5.2 Where the system serves more than one building,
each building shall be annunciated separately. [72:10.18.5.3]

4.13* Monitoring Integrity and Circuit Performance of Instal-
lation Conductors and Other Signaling Channels.

4.13.1 Unless otherwise permitted or required by 5.4.3.1
through 5.4.3.7 and 4.13.3 through 4.13.10, all means of inter-
connecting equipment, devices, and appliances and wiring
connections shall be monitored for the integrity of the inter-
connecting conductors or equivalent path so that the occur-
rence of a single open or a single ground-fault condition in the
installation conductors or other signaling channels is automati-
cally indicated within 200 seconds. [72:12.6.1]

4.13.2 Unless otherwise permitted or required by 5.4.3.1
through 5.4.3.7 and 4.13.3 through 4.13.10, all means of inter-
connecting equipment, devices, and appliances and wiring
connections shall be monitored for the integrity of the inter-
connecting conductors or equivalent path so that the restora-
tion to normal of a single open or a single ground-fault
condition in the installation conductors or other signaling
channels is automatically indicated within 200 seconds.

[72:12.6.2]

4.13.3 Shorts between conductors shall not be required to be
monitored for integrity, unless required by 4.13.12 or 4.13.13.
[72:12.6.3]

4.13.4 Monitoring for integrity shall not be required for
connections to and between supplementary system compo-
nents, provided that single open, ground-fault, or short-circuit
conditions of the supplementary equipment or interconnect-
ing means, or both, do not affect the required operation of the
fuel gas detection system.

4.13.5 Monitoring for integrity shall not be required for the
circuit of an alarm notification appliance installed in the same
room with the central control equipment, provided that the
notification appliance circuit conductors are installed in
conduit or are equivalently protected against mechanical
injury. [72:12.6.6]

4.13.6 Monitoring for integrity shall not be required for a
trouble notification appliance circuit. [72:12.6.7]
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4.13.7* Monitoring for integrity shall not be required for the
interconnection between listed equipment within a common

enclosure. [72:12.6.8]

4.13.8 Monitoring for integrity shall not be required for the
interconnection between enclosures containing control equip-
ment located within 20 ft (6 m) of each other where the
conductors are installed in conduit or equivalently protected
against mechanical injury. [72:12.6.9]

4.13.9 Monitoring for integrity shall not be required for the
conductors for ground-fault detection where a single ground-
fault does not prevent the required normal operation of the
system. [72:12.6.10]

4.13.10 Monitoring for integrity shall not be required for the
interconnecting wiring of a stationary computer and the
computer’s keyboard, video monitor, mouse-type device, or
touch screen, as long as the interconnecting wiring does not
exceed 8 ft (2.4 m) in length; is a listed computer/data
processing cable as permitted by NFPA 70; and failure of cable
does not cause the failure of the required system functions not
initiated from the keyboard, mouse, or touch screen.

[72:12.6.12]

4.13.11 Interconnection means shall be arranged so that a
single break or single ground-fault does not cause an alarm
signal. [72:12.6.14]

4.13.12 A wire-to-wire short-circuit fault on any alarm notifica-
tion appliance circuit shall result in a trouble signal in accord-
ance with Section 4.9, except as permitted by 4.13.4 or 4.13.5.
[72:12.6.15]

4.13.13 Where two or more systems are interconnected, the
systems shall be connected using Class A, B, N, or X circuits as
described in 5.4.3. [72:12.6.16]

4.13.14 The subsequent occurrence of a fault on an initiating
device circuit or a signaling line circuit used for other than the
interconnection of control units shall not affect previously
transmitted unacknowledged alarm signals. [72:10.11.7]

4.13.15 An open, ground-fault, or short-circuit fault on the
installation conductors of one alarm notification appliance
circuit shall not affect the operation of any other alarm notifi-
cation circuit for more than 200 seconds regardless of whether
the short-circuit fault is present during normal or activated
circuit state. [72:10.17.1]

4.13.15.1 Notification alarm circuits that do not have notifica-
tion appliances connected directly to the circuit shall be
considered control circuits.

4.13.15.2 Supervised notification appliance control circuits
shall comply with all of the following:

(1) A supervised notification appliance control circuit shall
not serve more than one notification zone.

(2) The supervised notification appliance control circuit shall
be monitored for integrity in accordance with
Section 4.13.

(3) A fault in the supervised notification appliance control
circuit installation conductors shall result in a trouble
signal in accordance with Section 4.9.

[72:10.17.2]
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4.13.16 Monitoring Integrity of Power Supplies.

4.13.16.1 Unless otherwise permitted or required by
4.13.16.1.3 through 4.13.16.1.6, all primary and secondary
power supplies shall be monitored for the presence of voltage
at the point of connection to the system. [72:10.6.9.1]

4.13.16.1.1 Failure of either the primary or secondary power
supply shall result in a trouble signal in accordance with
Section 4.9. [72:10.6.9.1.1]

4.13.16.1.2 Where the digital alarm communicator transmitter
(DACT) is powered from a protected premises fuel gas detec-
tion control unit, power failure indication shall be in accord-
ance with 4.13.16.1.

4.13.16.1.3 Monitoring shall not be required for a power
supply for supplementary equipment. [72:10.6.9.1.3]

4.13.16.1.4 Monitoring shall not be required for the neutral
of a three-, four-, or five-wire alternating current (ac) or direct
current (dc) supply source. [72:10.6.9.1.4]

4.13.16.1.5 Monitoring shall not be required for the main
power supply in a supervising station, provided the fault condi-
tion is otherwise indicated so as to be obvious to the operator
on duty.

4.13.16.1.6 Monitoring shall not be required for the output of
an engine-driven generator that is part of the secondary power
supply, provided that the generator is tested weekly in accord-
ance with Chapter 8. [72:10.6.9.1.6]

4.13.16.2% Power supply sources and electrical supervision for
digital alarm communications systems shall be in accordance
with Sections 4.5 and 4.13. [72:10.6.9.2]

4.13.16.3 Power supervisory devices shall be arranged so as
not to impair the receipt of fuel gas alarm or supervisory
signals.

4.13.16.4* Unless prohibited by the AHJ, where fuel gas detec-
tion systems are connected to a supervising station, the system
shall be arranged to delay transmission of primary power fail-
ure signals for a period ranging from 60 to 180 minutes.

4.14 Documentation.
4.14.1 Approval and Acceptance.

4.14.1.1 The AHJ shall be notified prior to installation or
alteration of equipment or wiring. [72:10.20.2]

4.14.1.2 At the AH]J's request, complete information regarding
the system or system alterations, including specifications, type
of system or service, shop drawings, input/output matrix,
battery calculations, and notification appliance circuit voltage
drop calculations, shall be submitted for approval.

4.14.1.3 Before requesting final approval of the installation, if
required by the AHJ, the installing contractor shall furnish a
written statement stating that the system has been installed in
accordance with approved plans and tested in accordance with
the manufacturer’s published instructions and the appropriate
NFPA requirements. [72:7.5.2]

4.14.1.4*% The fuel gas detection system record of completion
form, Figure 4.14.1.4, shall be permitted to be a part of the
written statement required in 4.14.1.3.
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FUEL GAS DETECTION SYSTEM RECORD OF COMPLETION

To be completed by the system installation contractor at the time of system acceptance and approval.
It shall be permitted to modify this form as needed to provide a more complete and/or clear record.
Insert N/A in all unused lines.

Attach additional sheets, data, or calculations as necessary to provide a complete record.

1. PROPERTY INFORMATION
Name of property:
Address:

Description of property:

Occupancy type:

Name of property representative:
Address:

Phone: Fax: E-mail:

Authority having jurisdiction over this property:

Phone: Fax: E-mail:

2. INSTALLATION, SERVICE, AND TESTING CONTRACTOR INFORMATION
Installation contractor for this equipment:

Address:

License or certification number:

Phone: Fax: E-mail:

Service organization for this equipment:

Address:

License or certification number:

Phone: Fax: E-mail:

A contract for test and inspection in accordance with NFPA standards is in effect as of:

Contracted testing company:

Address:
Phone: Fax: E-mail:
Contract expires: Contract number: Frequency of routine inspections:

3. DESCRIPTION OF SYSTEM OR SERVICE
1 Fuel gas system (nonvoice)
1 Fuel gas emergency voice/alarm communications system (EVACS)

0 Combination fuel gas detection system, with the following components, describe:

NFPA 715 edition: Additional description of system(s):

© 2022 National Fire Protection Association NFPA 715 (p. 1 of 8)

FIGURE 4.14.1.4 Fuel Gas Detection System Record of Completion.
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3. DESCRIPTION OF SYSTEM OR SERVICE (continued)

3.1 Control Unit

Manufacturer: Model number:

3.2 System Documentation

1 An owner’s manual, a copy of the manufacturer’s instructions, a written sequence of operation, and a copy of

the numbered record drawings are stored on site. Location:

3.3 System Software [ This system does not have alterable site-specific software.

Operating system (executive) software revision level:

Site-specific software revision date: Revision completed by:

d A copy of the site-specific software is stored on site. Location:

3.4 Off-Premises Signal Transmission [ This system does not have off-premises transmission.

Name of organization receiving alarm signals with phone numbers:

Alarm: Phone:
Supervisory: Phone:
Trouble: Phone:
Entity to which alarms are retransmitted: Phone:

Method of retransmission:

Specify the means of transmission from the protected premises to the supervising station or receiving station:

4. CIRCUITS AND PATHWAYS
4.1 Signaling Line Pathways
4.1.1 Pathways Class Designations

Pathways class: Quantity:
(See NFPA 715, 5.4.3.)

4.1.2 Pathways Utilizing Two or More Media
Quantity: Description:

4.1.3 Device Power Pathways
(1 No separate power pathways from the signaling line pathway
1 Power pathways are separate but of the same pathway classification as the signaling line pathway

1 Power pathways are separate and different classification from the signaling line pathway

4.1.4 Isolation Modules
Quantity:

© 2022 National Fire Protection Association NFPA 715 (p. 2 of 8)

FIGURE 4.14.1.4 Continued
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4. CIRCUITS AND PATHWAYS (continued)
4.2 Alarm Initiating Device Pathways

4.2.1 Pathways Class Designations
Pathways class: Quantity:
(See NFPA 715, 5.4.3.)

4.2.2 Pathways Utilizing Two or More Media
Quantity: Description:

4.2.3 Device Power Pathways
1 No separate power pathways from the initiating device pathway
0 Power pathways are separate but of the same pathway classification as the initiating device pathway

[1d Power pathways are separate and different classification from the initiating device pathway

4.3 Non-Voice Audible System Pathways

4.3.1 Pathways Class Designations
Pathways class: Quantity:
(See NFPA 715, 5.4.3.)

4.3.2 Pathways Utilizing Two or More Media

Quantity: Description:

4.3.3 Device Power Pathways
1 No separate power pathways from the notification appliance pathway
1 Power pathways are separate but of the same pathway classification as the notification appliance pathway

1 Power pathways are separate and different classification from the notification appliance pathway
5. ALARM INITIATING DEVICES
5.1 Automatic Initiating Devices

5.1.1 Fuel Gas Detectors

Type and number of devices: Addressable:____ Conventional:

Other (specify):

Type of detector sensing technology: [ Electrochemical (1 Catalytic (1 Metal oxide semiconductor (MOS)
Other (specify):

5.1.2 Addressable Monitoring Modules [ This system does not have monitoring modules.

Number of devices:

5.1.3 Other Initiating Devices 1 This system does have other initiating devices.

Describe:

6. SUPERVISORY SIGNAL-INITIATING DEVICES

6.1 Supervisory Devices [d This system does not have supervisory devices.
Type and number of devices: Addressable: Conventional: Coded: Transmitter:
Describe:

© 2022 National Fire Protection Association NFPA 715 (p. 3 of 8)

FIGURE 4.14.1.4 Continued
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7. ANNUNCIATORS

7.1 Location and Description of Annunciators

Location 1:

[ This system does not have annunciators.

Location 2:

Location 3:

8. ALARM NOTIFICATION APPLIANCES

Number of single voice alarm channels:

8.1 Emergency Voice/Alarm Communications System

1 This system does not have an EVACS.

Number of multiple voice alarm channels: -

Number of speakers:

Number of speaker circuits:

Location of paging microphone stations:

Location 1:

Location of amplification and sound-processing equipment:

Location 2:

Location 3:

8.2 Nonvoice Notification Appliances

Horns: With visual:
Chimes: With visual:
Visual only: Other (describe):

(1 This system does not have nonvoice notification appliances.

Bells: With visual:

8.3 Notification Appliance Power Extender Panels

Quantity:

Locations:

(A This system does not have power extender panels.

9. FUEL GAS SAFETY FUNCTIONS

This system activates the following control functions:

Describe:

9.1 Addressable Control Modules
Number of devices:

Other (specify):

[d This system does not have control modules.

10. SYSTEM POWER
10.1 Control Unit

10.1.1 Primary Power

Input voltage of control panel:

Control panel amps:

Overcurrent protection: Type:

Amps:

Location (of primary supply panel board):

Disconnecting means location:

© 2022 National Fire Protection Association

NFPA 715 (p. 4 of 8)

FIGURE 4.14.1.4 Continued
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10. SYSTEM POWER (continued)

10.1.2 Engine-Driven Generator 1 This system does not have a generator.

Location of generator:

Location of fuel storage: Type of fuel:

10.1.3 Energy Storage System 1 This system does not have an ESS.
Equipment powered by an ESS system:

Location of ESS system:

Calculated capacity of ESS batteries to drive the system components connected to it:

In standby mode (hours): In alarm mode (minutes):

10.1.4 Batteries

Location: Type: ___ Nominal voltage: __ Amp/hour rating:

Calculated capacity of batteries to drive the system:

In standby mode (hours): In alarm mode (minutes):

1 Batteries are marked with date of manufacture 1 Battery calculations are attached

10.2 Emergency Voice/Alarm Communications System
[ This system does not have an EVACS.

10.2.1 Primary Power
Input voltage of EVACS panel: EVACS panel amps:

Overcurrent protection: Type: Amps:

Location (of primary supply panel board):

Disconnecting means location:

10.2.2 Engine-Driven Generator (1 This system does not have a generator.

Location of generator:

Location of fuel storage: Type of fuel:

10.2.3 Energy Storage System 1 This system does not have an ESS.
Equipment powered by an ESS system:

Location of ESS system:
Calculated capacity of ESS batteries to drive the system components connected to it:

In standby mode (hours): In alarm mode (minutes):

10.2.4 Batteries

Location: Type: Nominal voltage: Amp/hour rating:

Calculated capacity of batteries to drive the system:

In standby mode (hours): In alarm mode (minutes):

(1 Batteries are marked with date of manufacture (1 Battery calculations are attached

© 2022 National Fire Protection Association NFPA 715 (p. 5 of 8)

FIGURE 4.14.1.4 Continued
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10. SYSTEM POWER (continued)

10.3 Notification Appliance Power Extender Panels [ This system does not have power extender panels.

10.3.1 Primary Power

Input voltage of power extender panel(s): Power extender panel amps:

Overcurrent protection: Type: Amps:

Location (of primary supply panel board):

Disconnecting means location:

10.3.2 Engine-Driven Generator (1 This system does not have a generator.

Location of generator:

Location of fuel storage: Type of fuel:

10.3.3 Energy Storage System 1 This system does not have an ESS.
Equipment powered by an ESS system:

Location of ESS system:

Calculated capacity of ESS batteries to drive the system components connected to it:

In standby mode (hours): In alarm mode (minutes):

10.3.4 Batteries

Location: Type: Nominal voltage: _ Amp/hour rating: __

Calculated capacity of batteries to drive the system:

In standby mode (hours): In alarm mode (minutes):

(1 Batteries are marked with date of manufacture (1 Battery calculations are attached

11. RECORD OF SYSTEM INSTALLATION

Fill out after all installation is complete and wiring has been checked for opens, shorts, ground faults, and improper
branching, but before conducting operational acceptance tests.

Thisis a: [ New system [ Modification to an existing system Permit number:

The system has been installed in accordance with the following requirements: (Note any or all that apply.)
1 NFPA 715, Edition:
1 NFPA 72, Edition:
A NFPA 70, National Electrical Code, Article 760, Edition:

1 Manufacturer’s published instructions

Other (specify):

System deviations from referenced NFPA standards:

Signed: Printed name: Date:
Organization: Title: Phone:
© 2022 National Fire Protection Association NFPA 715 (p. 6 of 8)

FIGURE 4.14.1.4 Continued
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12. RECORD OF SYSTEM OPERATONAL ACCEPTANCE TEST
1 New system

All operational features and functions of this system were tested by, or in the presence of, the signer shown
below, on the date shown below, and were found to be operating properly in accordance with the requirements
for the following:

1 Modifications to an existing system

All newly modified operational features and functions of the system were tested by, or in the presence of, the
signer shown below, on the date shown below, and were found to be operating properly in accordance with the
requirements of the following:

1 NFPA 715, Edition:
d NFPA 72, Edition:
[ NFPA 70, National Electrical Code, Article 760, Edition:

1 Manufacturer’s published instructions

Other (specify):

1 Individual device testing documentation [Inspection and Testing Form (Figure 8.6.2.2) is attached]

Signed: Printed name: Date:

Organization: Title: Phone:

13. CERTIFICATIONS AND APPROVALS

13.1 System Installation Contractor:

This system, as specified herein, has been installed and tested according to all NFPA standards cited herein.

Signed: Printed name: Date:

Organization: Title: Phone:

13.2 System Service Contractor:

The undersigned has a service contract for this system in effect as of the date shown below.

Signed: Printed name: Date:

Organization: Title: Phone:

13.3 Supervising Station:

This system, as specified herein, will be monitored according to all NFPA standards cited herein.

Signed: Printed name: Date:
Organization: Title: Phone:
© 2022 National Fire Protection Association NFPA 715 (p. 7 of 8)

FIGURE 4.14.1.4 Continued
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© 2022 National Fire Protection Association

13. CERTIFICATIONS AND APPROVALS (continued)

13.4 Property or Owner Representative:

I accept this system as having been installed and tested to its specifications and all NFPA standards cited herein.

Signed: Printed name: Date:

Organization: Title: Phone:

13.5 Authority Having Jurisdiction:

I have witnessed a satisfactory acceptance test of this system and find it to be installed and operating properly
in accordance with its approved plans and specifications, with its approved sequence of operations, and with all
NFPA standards cited herein.

Signed: Printed name: Date:

Organization: Title: Phone:

FIGURE 4.14.1.4 Continued

2023 Edition
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4.14.1.5% The record of completion documentation shall be
completed by the installing contractor and submitted to the
AH]J and the owner at the conclusion of the job. The record of
completion documentation shall be permitted to be part of the
written statement required in 4.14.1.3 and part of the docu-
ments that support the requirements of 4.14.1.3. When more
than one contractor has been responsible for the installation,
each contractor shall complete the portions of the documenta-
tion for which that contractor has responsibility. [72:7.5.6.2]

4.14.2 Shop Drawings (Installation Documentation).

4.14.2.1 The requirements of 4.14.2 shall apply only where
required by other governing laws, codes, or standards; by other
parts of this standard; or by project specifications or drawings.

[72:7.4.1]

4.14.2.2* Shop drawings shall be drawn to an indicated scale,
on sheets of uniform size, with a plan of each floor. [72:7.4.2]

4.14.2.3 Shop drawings for fuel gas detection systems shall
provide both basic information and the basis for the record (as-
built) drawings required in accordance with 4.14.1.3.

4.14.2.4 Shop drawings shall include the following informa-
tion:

(1) Name of protected premises, owner, and occupant
(where applicable)

(2) Name of installer or contractor

(3) Location of protected premises

(4) Device legend and symbols in accordance with NFPA 170,
or other symbols acceptable to the AHJ

(5) Date of issue and any revision dates

[72:7.4.4]
4.14.2.5 Floor Plans.

4.14.2.5.1 Floor plan drawings shall be drawn to an indicated
scale.

4.14.2.5.2 Floor plan drawings shall include the following
information, where applicable for the particular system:

(1) Floor or level identification
(2) Point of compass (indication of North)
(3) Graphic scale
(4) All walls and doors
(5) All partitions extending to within 15 percent of the ceil-
ing height (where applicable and when known)
(6) Room and area descriptions
(7) System devices/component locations
(8) Locations of fuel gas alarm primary power disconnecting
means
(9) Locations of monitor/control interfaces to other systems
(10)  System riser locations
(11) Type and number of system components/devices on
each circuit, on each floor or level
(12) Type and quantity of conductors and conduit (if used)
for each circuit
(13) Identification of any ceiling over 10 ft (3 m) in height
where automatic fuel gas detection is being proposed
(14) Details of ceiling geometries, including beams and solid
joists, where automatic fuel gas detection is being
proposed
(15)  Where known, acoustic properties of spaces

4.14.2.6 System riser diagrams shall comply with both of the
following:

(1) Be coordinated with the floor plans
(2) Include the following information, where applicable for
the particular system:

(a) General arrangement of the system in building
cross section

(b) Number of risers

(c) Type and number of circuits in each riser

(d) Type and number of system components/devices on
each circuit, on each floor or level

(e) Number of conductors for each circuit

(f)  Pathway class designation in accordance with 5.4.3,
including the location of any end-of-line supervisory
or power devices that are required by the pathway
class

(g) Pathway survivability level designation in accord-
ance with Section 12.4 of NFPA 72

[72:7.4.6]

4.14.2.7 Control unit diagrams shall be provided for all
control equipment (i.e., equipment listed as either a control
unit or control unit accessory), power supplies, battery charg-
ers, and annunciators and shall include the following informa-
tion:

(1) Identification of the control equipment depicted

(2) Location(s) of control equipment

(3) All field wiring terminals and terminal identifications

(4) All circuits connected to field wiring terminals and circuit
identifications

(5) All indicators and manual controls

(6) Field connections to supervising station signaling equip-
ment, releasing equipment, or emergency safety control
interfaces, where provided

[72:7.4.7]

4.14.2.8 Typical wiring diagrams shall be provided for all
initiating devices, notification appliances, remote indicators,
annunciators, remote test stations, and end-of-line and power
supervisory devices. [72:7.4.8]

4.14.2.9 A narrative description or input/output matrix of
operation shall be provided to describe the sequence of opera-
tion. [72:7.4.9]

4.14.2.10 System calculations shall be included as follows:

(1) Battery calculations

(2) Notification appliance circuit voltage drop calculations

(3) Other required calculations, such as line resistance calcu-
lations, where required

[72:7.4.10]
4.14.3 Completion Documents.
4.14.3.1 Preparation.

4.14.3.1.1% The preparation of the fuel gas detection system
record of completion documentation (see Figure 4.14.1.4) shall
be the responsibility of the qualified and experienced person
described in 4.4.2.

4.14.3.1.2 The preparation of a fuel gas detection system
record of completion (see Figure 4.14.1.4) shall be in accordance
with 4.14.3.1.2.1 through 4.14.3.1.2.5.
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4.14.3.1.2.1 Parts 1 through 11 of the record of completion
shall be completed after the system is installed and the installa-
tion wiring has been checked.

4.14.3.1.2.2 Parts 12 and 13 of the record of completion shall
be completed after the operational acceptance tests have been
completed.

4.14.3.1.2.3 A preliminary copy of the record of completion
shall be given to the system owner and, if requested, to other
AH]Js after completion of the installation wiring tests.

4.14.3.1.2.4 A final copy of the record of completion shall be
provided after completion of the operational acceptance tests.

4.14.3.1.2.5 One copy of the record of completion shall be
stored at the fuel gas detection control unit or other approved
location.

4.14.3.1.2.6 The copy as stated in 4.14.3.1.2.5 shall be updated
to reflect all system additions or modifications and maintained
in a current condition at all times.

4.14.3.1.2.7 Where not stored at the main fuel gas detection
control unit, the location of the documents listed in
4.14.3.1.2.1 through 4.14.3.1.2.6 shall be identified at the main
fuel gas detection control unit.

4.14.3.1.2.8 If the documents listed in 4.14.3.1.2.1 through
4.14.3.1.2.6 are located in a separate enclosure or cabinet, the
separate enclosure or cabinet shall be labeled FUEL GAS
DETECTION DOCUMENTS.

4.14.4 Revisions. Fuel gas detection system modifications
made after the initial installation shall be recorded on a revised
version of the original record of completion.

4.14.4.1 All changes from the original information shall be
shown.

4.14.4.2 The revised record of completion shall include a revi-
sion date. [72:7.5.6.6.2]

4.14.4.3 Documentation Required.

4.14.4.3.1 Every system shall include the following documen-
tation:

(1)* Owner’s manual and manufacturer's published instruc-
tions covering all system equipment

(2) Record drawings

(3) For software-based systems, record copy of the site-specific
software

(4) Written sequence of operation

4.14.4.3.2 The documentation listed in 4.14.4.3.1 shall be
delivered to the owner or the owner’s representative upon final
acceptance of the system.

Chapter 5 Protected Premises Fuel Gas Detection Systems

5.1 Application.

5.1.1 The application, installation, and performance of fuel
gas detection systems within protected premises, including fuel
gas alarm, supervisory, and trouble signals, shall comply with
the requirements of this chapter.

5.1.2 The requirements of Chapters 4, 6, and 7 shall also
apply, unless they are in conflict with this chapter.
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5.1.3 The requirements of Chapter 8 shall apply.

5.1.4 The requirements of this chapter shall not apply to the
fuel gas alarms and household fuel gas detection systems
addressed in Chapter 9 unless otherwise noted.

5.2 General.

5.2.1 Purpose. The systems covered in Chapter 5 shall be for
the protection of life or property by indicating the existence of
fuel gas impacting the protected premises.

5.2.2 Software and Firmware Control.

5.2.2.1 A record of installed software and firmware version
numbers shall be prepared and maintained in accordance with
4.14.3. [72:23.2.2.1]

5.2.2.1.1* Software and firmware within the fuel gas detection
system that interfaces to other required software or firmware
shall be functionally compatible.

5.2.2.1.2*% The compatible software or firmware versions shall
be documented at the initial acceptance test and at any reac-
ceptance tests. [72:23.2.2.1.2]

5.2.2.2% All software and firmware shall be protected from
unauthorized changes. [72:23.2.2.2]

5.2.2.3 All changes shall be tested in accordance with 8.4.2.
[72:23.2.2.3]

5.2.3 Separate Systems. The requirements of this chapter
shall not preclude the use of separate fire, life safety, and fuel
gas detection systems, provided that the systems do not gener-
ate simultaneous conflicting notification to building occupants
or conflicting activation of safety functions.

5.3 System Features. The features required for a protected
premises fuel gas detection system shall be both of the follow-
ing:

(1) Documented as a part of the system design

(2) Determined in accordance with 5.3.1 through 5.3.3

5.3.1 Required Systems. Features for required systems shall
be based on the requirements of other applicable codes or stat-
utes that have been adopted by the enforcing jurisdiction.

[72:23.3.1]

5.3.2*% Nonrequired (Voluntary) Systems and Components.
The features for a nonrequired system shall be established by
the system designer on the basis of the goals and objectives
intended by the system owner. [72:23.3.2]

5.3.2.1 Nonrequired systems and components shall meet the
requirements of this standard.

5.3.2.2 Nonrequired systems and components shall be identi-
fied on the record drawings required in 8.6.1.1. [72:23.3.2.2]

5.3.3 Required Features. Protected premises fuel gas detec-
tion systems that serve the general fuel gas alarm needs of a
building or buildings shall include one or more of the follow-
ing systems or functions:

(1) Automatic alarm signal initiation

(2) Activation of fuel gas safety functions

(3) Activation of alarm notification appliances
(4) Emergency voice/alarm communications
(5) Activation of off-premises signals
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(6) Combination fuel gas detection systems
(7) Integrated systems

5.4 System Performance and Integrity.

5.4.1 General. The performance and integrity of fuel gas
detection systems shall comply with the applicable require-
ments of 5.4.2 through Section 5.7.

5.4.2 Circuits and Pathways.

5.4.2.1 Performance and survivability characteristics of signal-
ing pathways (interconnections) shall comply with the defined
designations of 5.4.2 and 5.4.3. [72:12.2.1]

5.4.2.2 A pathway (interconnection) class designation shall be
dependent on the pathway (interconnection) capability to
continue to operate during abnormal conditions. [72:12.2.2]

5.4.2.3 The installation of all pathway wiring, cable, and
equipment shall be in accordance with NFPA 70, and the appli-
cable requirements of 5.4.2.3.1 and 5.4.2.3.2. [72:12.2.3]

5.4.2.3.1 Optical fiber cables installed as part of the fuel gas
detection system shall meet the requirements of Article 770 of
NFPA 70 and be protected against physical damage in accord-
ance with Article 760 of NIPA 70.

5.4.2.3.2 Fuel gas detection system wiring and equipment,
including all circuits controlled and powered by the fuel gas
detection system, shall be installed in accordance with the
requirements of this standard and of Article 760 of NFPA 70.

5.4.2.3.3 Ground Connections.

5.4.2.3.3.1 Unless otherwise permitted by 5.4.2.3.3.2, all fuel
gas detection systems shall test free of grounds.

5.4.2.3.3.2 If permitted by the manufacturer’s installation
instructions, the requirements of 5.4.2.3.3.1 shall not be
required where parts of circuits or equipment are intentionally
and permanently grounded in order to provide ground-fault
detection, noise suppression, emergency ground signals, and
circuit protection grounding.

5.4.2.3.3.3 On conductive pathways, operational capability
shall be maintained during the application of a signal ground
connection. [72:12.2.4.3]

5.4.3% Pathway Class Designations. Pathways shall be designa-
ted as Class A, Class B, Class C, Class D, Class E, Class N, or
Class X, depending on their performance. [72:12.3]

5.4.3.1*% Class A. A pathway shall be designated as Class A
when it performs as follows:

(1) Itincludes a redundant path.

(2) Operational capability continues past a single open, and
the single open fault results in the annunciation of a trou-
ble signal.

(3) Conditions that affect the intended operation of the path
are annunciated as a trouble signal.

(4) Operational capability on metallic conductors is main-
tained during the application of a single ground fault.

(5) A single ground condition on metallic conductors results
in the annunciation of a trouble signal.

[72:12.3.1]

5.4.3.2 Class B. A pathway shall be designated as Class B when
it performs as follows:

(1) It does notinclude a redundant path.

(2) Operational capability stops at a single open.

(3) Conditions that affect the intended operation of the path
are annunciated as a trouble signal.

(4) Operational capability on metallic conductors is main-
tained during the application of a single ground fault.

(5) A single ground condition on metallic conductors results
in the annunciation of a trouble signal.

[72:12.3.2]

5.4.3.3% Class C. A pathway shall be designated as Class C
when it performs as follows:

(1) Itincludes one or more pathways where operational capa-
bility is verified via end-to-end communication, but the
integrity of individual paths is not monitored.

(2) Aloss of end-to-end communication is annunciated.

[72:12.3.3]

5.4.3.4% Class D. A pathway shall be designated as Class D
when it has fail-safe operation, where no fault is annunciated,
but the intended operation is performed in the event of a path-
way failure. [72:12.3.4]

5.4.3.5% Class E. A pathway shall be designated as Class E
when it is not monitored for integrity. [72:12.3.5]

5.4.3.6 Class N. A pathway shall be designated as Class N
when it performs as follows:

(1) TItincludes two or more pathways where operational capa-
bility of the primary pathway and a redundant pathway to
each device shall be verified through end-to-end commu-
nication.

Exception: When only one device is served, only one pathway
shall be required.

(2) A loss of intended communications between endpoints
shall be annunciated as a trouble signal.

(3) A single open, ground, short, or combination of faults on
one pathway shall not affect any other pathway.

(4) Conditions that affect the operation of the primary path-
way(s) and redundant pathway(s) shall be annunciated as
a trouble signal when the system’s minimal operational
requirements cannot be met.

(5) Primary and redundant pathways shall not be permitted
to share traffic over the same physical segment.

[72:12.3.6]

5.4.3.7 Class X. A pathway shall be designated as Class X
when it performs as follows:

(1) Itincludes a redundant path.

(2) Operational capability continues past a single open, and
the single open fault results in the annunciation of a trou-
ble signal.

(3) Operational capability on metallic conductors continues
past a single short-circuit, and the single short-circuit fault
results in the annunciation of a trouble signal.

(4) Operational capability on metallic conductors continues
past a combination open fault and ground fault.

(5) Conditions that affect the intended operation of the path
are annunciated as a trouble signal.

(6) Operational capability on metallic conductors is main-
tained during the application of a single ground fault.

(7) A single ground condition on metallic conductors results
in the annunciation of a trouble signal.

[72:12.3.7]
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5.4.4 Circuit Designations. Initiating device circuits, notifica-
tion appliance circuits, and signaling line circuits shall be desig-
nated by class, depending on the circuit’s capability to continue
to operate during specified fault conditions as indicated in
Sections 5.5 through 5.7. [72:23.4.2]

5.4.4.1 Specified fault conditions shall result in the annuncia-
tion of a trouble signal at the protected premises within
200 seconds as required in Section 4.13. [72:23.4.2.1]

5.4.4.2% Where the power to a device is supplied over a sepa-
rate circuit from the signaling line circuit or initiating device
circuit, the operation of the power circuit shall meet the
performance requirements of the initiating device circuit or
signaling line circuit, unless different performance require-
ments are established in accordance with the evaluation in
5.4.5 and approved by the AH]J. [72:23.4.2.2]

5.4.4.3*% Class A, Class N, and Class X circuits using physical
conductors (e.g., metallic, optical fiber) shall be installed such
that the outgoing and return conductors, exiting from and
returning to the control unit, respectively, are routed sepa-
rately.

5.4.4.4 The outgoing and return (redundant) circuit conduc-
tors shall be permitted in the same cable assembly (i.e., multi-
conductor cable), enclosure, or raceway only under the
following conditions:

(1) For a distance not to exceed 10 ft (3 m) where the outgo-
ing and return conductors enter or exit the initiating
device, notification appliance, or control unit enclosures

(2) Single drops installed in the raceway to individual devices
or appliances

(3) In asingle room not exceeding 1000 ft? (93 m?) in area, a
drop installed in the raceway to multiple devices or appli-
ances that does not include any emergency control func-
tion devices

[72:12.3.8.1]

5.4.5 Pathway Classification.

5.4.5.1 The class of pathways shall be determined from an
evaluation based on the path performance as required by
governing laws, codes, standards, and a site-specific engineer-
ing analysis. [72:23.4.3.1]

5.4.5.2 When determining the integrity and reliability of the
interconnecting signaling paths (circuits) installed within the
protected premises, the following influences shall be consid-
ered:

(1) Transmission media used

(2) Length of the circuit conductors

(3) Total building area covered by, and the quantity of initiat-
ing devices and notification appliances connected to, a
single circuit

(4) Effect of a fault in the fuel gas detection system that
would hinder the performance objectives of the system
that protects the occupants and mission of the protected
premises

(5) Nature of hazards present within the protected premises

(6) Functional requirements of the system necessary to
provide the level of protection required for the system

(7) Size and nature of the population of the protected prem-
ises
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5.4.5.3 Results of the evaluation required by 5.4.5.1 shall be
included with the documentation required by 4.14.1.2.
[72:23.4.3.3]

5.5 Performance of Initiating Device Circuits (IDCs). The
assignment of class designations to initiating device circuits
shall be based on their performance capabilities under abnor-
mal (fault) conditions in accordance with the requirements for
Class A or Class B pathways specified in 5.4.3. [72:23.5]

5.6 Performance of Signaling Line Circuits (SLCs). The
assignment of class designations to signaling line circuits shall
be based on their performance capabilities under abnormal
(fault) conditions in accordance with the requirements for
Class A, Class B, Class N, or Class X pathways specified in 5.4.3.
[72:23.6]

5.6.1* SLC Zones. A single fault on a pathway connected to
the addressable devices shall not cause the loss of the devices in
more than one zone. [72:23.6.1]

5.6.1.1 For the purpose of this section, each floor of the build-
ing shall be considered a separate zone. [72:23.6.1.1]

5.6.1.2 For the purpose of this section, if a floor of the build-
ing is subdivided into multiple zones by fire or smoke barriers
and the fire plan for the protected premises allows relocation
of occupants from the zone of origin to another zone on the
same floor, each zone on the floor shall be considered a sepa-
rate zone. [72:23.6.1.2]

5.6.1.3* The requirements in 5.6.1 shall not apply to the
following:

(1)  Circuits between enclosures containing transponders and
control units regardless of the number of initiating devi-
ces, notification appliances, or control relays that might
be connected to those control units

(2) Circuits connecting short-circuit fault isolation modules
to enclosures containing transponders and control units
where the conductors are installed in metallic raceway or
equivalently protected against mechanical injury and
where the circuit does not exceed 3 ft (914 mm) in
length

(3) Alterations or modifications made to an existing SLC not
required to comply with 5.6.1 when originally installed

5.6.1.4 The loss of more than one zone shall be permitted on
a documented performance-based design approach.
[72:23.6.1.4]

5.6.1.5% Performance-based designs submitted to the AHJ for
review and approval shall include documentation, in an
approved format, of each performance objective and applica-
ble scenario, together with technical substantiation used in
establishing the proposed zone performance. [72:23.6.1.5]

5.6.1.6 Performance-based design documentation for signal-
ing line circuit zoning shall be in accordance with 5.6.1.4 and
5.6.1.5. [72:7.3.7.5]

5.6.2* Class N Devices. Unless permitted in 5.6.2.1 or 5.6.2.2,
no area or zone shall be served solely by a single device where
Class N pathways are deployed, such that a single device failure
resulting from a multiple ground-fault pathway failure would
render an area or zone incapable of initiating input signals or
receiving output signals. [72:23.6.2]
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5.6.2.1 Where a risk analysis shows that only one device is
required and where acceptable to the AHJ, the requirements of
5.6.2 shall not apply. [72:23.6.2.1]

5.6.2.2 Multiple devices shall not be required in areas served
by pathways not susceptible to ground faults, such as fiber or
wireless pathways. [72:23.6.2.2]

5.6.2.3* Where a device as referenced by 5.6.2 is serviced by
only a single pathway, it shall terminate that pathway with no
ability to connect additional endpoint devices to the pathway.
[72:23.6.2.3]

5.6.2.4*% A single fault on a Class N pathway shall not cause the
loss of more than one addressable device. [72:23.6.2.4]

5.6.3 Class N Shared Pathways. Class N pathways shall be
required to use shared pathway Level 3 as specified in 5.6.3.9.4
except as permitted by 5.6.3.2. [72:23.6.3]

5.6.3.1 Accessibility. Class N pathways shall not be accessible
to the general public or building occupants for any purpose
other than specified in the network design analysis, mainte-
nance, and deployment plans. [72:23.6.3.1]

5.6.3.2 Level 1 and Level 2. Shared pathways Levels 1 and 2
shall be permitted subject to approval of the AHJ, based on
documentation of the deployment, change control, mainte-
nance plans, management organization, network design analy-
sis, and a risk analysis as identified in 5.6.3.3 through 5.6.3.8.
[72:23.6.3.2]

5.6.3.3* Deployment Plan.

5.6.3.3.1 All equipment connected to shared pathways shall be
documented in the deployment plan. [72:23.6.3.3.1]

5.6.3.3.1.1 The documentation shall include manufacturer,
model, listings, and intended purpose and reason for inclusion
on the shared network. [72:23.6.3.3.1.1]

5.6.3.3.1.2% The deployment plan shall identify how and
where each piece of equipment is connected. [72:23.6.3.3.1.2]

5.6.3.3.2% All connection ports, used or spare, where any
unauthorized or unintended equipment could be added to the
shared network, shall be identified as for use only by equip-
ment consistent with the deployment plan. [72:23.6.3.3.2]

5.6.3.3.3 Equipment Location.

5.6.3.3.3.1 The requirements of 5.6.3.3.3.2 through 5.6.3.3.3.4
shall apply to all equipment rooms, equipment closets, tele-
communication rooms, telecommunication enclosures, or the
like, for which both Class N life safety network infrastructure

and  non-life  safety network  equipment  resides.
[72:23.6.3.3.3.1]
5.6.3.3.3.2* Equipment rooms or enclosures shall be permit-

ted to contain both Class N life safety networking cable, equip-
ment, and associated infrastructure provided the deployment
satisfies 5.6.3.3.3.3 through 5.6.3.3.3.4. [72:23.6.3.3.3.2]

5.6.3.3.3.3 Class N life safety network cabling, equipment, and
infrastructure shall be clearly segregated and identified as “Life
Safety Network.” [72:23.6.3.3.3.3]

5.6.3.3.3.4 Equipment rooms or enclosures shall be accessible
to only authorized personnel via a locked access or via an
enclosure requiring the use of tools to open, as acceptable by
the AHJ. [72:23.6.3.3.3.4]

5.6.3.4 Change Control Plan. Configuration upgrades and
updates shall be governed by a change control plan that deter-
mines the policy and procedure of the change and ensures that
all documentation is correspondingly updated. [72:23.6.3.4]

5.6.3.5 Management Organization.

5.6.3.5.1* An organization shall be established and main-
tained to manage the life safety network and shall perform the
following:

(1) Contain members appropriately certified by each manu-
facturer of the equipment and devices deployed on
shared pathways to maintain such a network

(2) Service and maintain all shared Class N pathways

(3) Maintain the deployment and shared pathways plan for
the lifetime of the shared pathways

[72:23.6.3.5.1]

5.6.3.5.2* Other service personnel, even when certified to
service a specific system (i.e., fire alarm or MNS), shall be
authorized and managed by this organization to ensure any
outages of any system are planned, managed, and documented
and appropriate steps are taken during outages to provide
alternate protection of life and property. [72:23.6.3.5.2]

5.6.3.6 Network Design Analysis.

5.6.3.6.1* The analysis shall be performed to determine and
document communications capability as follows:

(1) Calculation of minimum required bandwidth such that all
life safety systems can be guaranteed to operate simulta-
neously and within required time limits

(2) Total bandwidth provided by the network

(3) Future bandwidth requirements

(4) Method of providing and maintaining the prioritization
of life safety traffic over non-life safety traffic

[72:23.6.3.6.1]

5.6.3.6.2% The analysis shall determine and document the
power distribution capability as follows:

(1) The methods provided to maintain power to all shared
pathway equipment

(2) A calculation of power requirements of all connected
equipment

(8) Secondary power capacities provided to maintain all life
safety equipment with minimum operational capacity in
accordance with 4.5.6.2.3.2

(4) Methods to disengage any non-life safety equipment in
the event of emergency operation if required to support
the minimum operational capacity requirements

[72:23.6.3.6.2]

5.6.3.7 Maintenance Plan.

5.6.3.7.1* The maintenance plan shall identify policy and
procedures to monitor, maintain, test, and control change of
the shared pathways. [72:23.6.3.7.1]

5.6.3.7.2*% Written procedures shall be presented in mainte-
nance plans to govern the following:

(1) Physical access to all parts of the Class N network equip-
ment (i.e., switches, ports, server, controllers, devices, or
components)

(2) Electronic access to all parts of the Class N network (i.e.,
passwords, addresses)

(3)* Service outage impairment process with notices of impair-
ment and contingency plans for affected systems
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(4) Upgrade procedures

(5) Change control procedures, with consideration given to
require an updated risk analysis if necessary

(6) Prioritization and/or segregation configuration informa-
tion for life safety traffic

(7) Maintenance and testing plans to ensure the minimum
operational capacity with respect to secondary power is
maintained

(8) Other service, maintenance, or reconfiguration plans for
any connected equipment

[72:23.6.3.7.2]

5.6.3.8% Network Risk Analysis for Class N.

5.6.3.8.1 Each application of a Class N deployment shall be
specific to the nature and anticipated risks of each facility for
which it is designed. [72:23.6.3.8.1]

5.6.3.8.2 The risk analysis shall address both fire and non-fire
emergencies when determining risk tolerances for the surviva-
bility of the network and the systems and devices it serves.

[72:23.6.3.8.2]

5.6.3.8.3 The detail and complexity of the risk analysis shall be
commensurate with the complexity of the facility for which the
network is to be installed. [72:23.6.3.8.3]

5.6.3.8.4 The risk analysis shall be permitted to be limited in
scope to address the requirements of an existing emergency
response plan. [72:23.6.3.8.4]

5.6.3.8.5 The risk analysis shall consider characteristics of the
buildings, areas, spaces, campuses or regions, equipment, and
operations that are not inherent in the design specifications.
[72:23.6.3.8.5]

5.6.3.8.6 Those elements that are not inherent in the design
specifications, but that affect occupant behavior or the rate of
hazard development, shall be explicitly identified and included
in the risk analysis. [72:23.6.3.8.6]

5.6.3.8.7 The risk analysis shall consider the following types of
potential events, which are not all-inclusive but reflect the
general categories that shall be considered in the risk analysis:

(1) Natural hazards—geological events

(2) Natural hazards—meteorological events
(3) Human caused—accidental events

(4) Human caused—intentional events

(5) Technological—caused events

[72:23.6.3.8.7]

5.6.3.8.8 All other identified risks as required by the AH]J shall
be discussed and addressed in the analysis and maintenance
plans. [72:23.6.3.8.8]

5.6.3.9% Shared Pathway Designations. Shared pathways shall
be designed as level 0, Level 1, Level 2, or Level 3, depending
on their performance. [72:12.5]

5.6.3.9.1 Shared Pathway Level 0. Level 0 pathways shall not
be required to segregate or prioritize life safety data from non—
life safety data. [72:12.5.1]

5.6.3.9.2 Shared Pathway Level 1. Level 1 pathways shall not
be required to segregate life safety data from non-life safety
data, but shall prioritize all life safety data over non-life safety
data. [72:12.5.2]
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5.6.3.9.3 Shared Pathway Level 2. Level 2 pathways shall
segregate all life safety data from non-life safety data.
[72:12.5.3]

5.6.3.9.4 Shared Pathway Level 3. Level 3 pathways shall use
equipment that is dedicated to the life safety system.
[72:12.5.4]

5.7 Performance of Notification Appliance Circuits (NACs).
The assignment of class designations to notification appliance
circuits shall be based on their performance capabilities under
abnormal (fault) conditions in accordance with the require-
ments for Class A, Class B, or Class X pathways specified in
5.4.3. [72:23.7]

5.8 System Requirements.

5.8.1% Actuation Time. Actuation of alarm notification appli-
ances or emergency voice communications, fuel gas detection
control function interface devices, and annunciation at the
protected premises shall occur within 10 seconds after the acti-
vation of an initiating device.

5.8.2* Fuel Gas Detection Control Units.

5.8.2.1 Fuel gas detection systems shall be permitted to
combine all detection, notification, and auxiliary functions in a
single system or be a combination of component subsystems.

5.8.2.2 Arrangement.

5.8.2.2.1 Fuel gas detection system components shall be either
of the following:

(1) Permitted to share control equipment
(2) Able to operate as stand-alone subsystems

5.8.2.2.2 Fuel gas detection system components shall be
arranged to function as a single system for both 5.8.2.2.1(1)
and 5.8.2.2.1(2).

5.8.2.3 All component subsystems shall be capable of simulta-
neous, full-load operation without degradation of the required
overall system performance. [72:23.8.2.4]

5.8.2.4 Interconnection.

5.8.2.4.1 The method of interconnection of fuel gas detection
control units shall meet the monitoring requirements of
Section 4.13 and of Article 525 of NFPA 70.

5.8.2.4.2 The method of interconnection of fuel gas detection
control units shall be achieved by the following recognized
means:

(1) Electrical contacts listed for the connected load

(2) Data communications over signaling line circuit(s) dedi-
cated to the fuel gas detection system or shared with
other premises operating systems

(3) Other listed methods

5.8.2.5 Where the signaling line circuit is shared by other
premises operating systems, operation shall be in accordance
with 5.8.4. [72:23.8.2.6]

5.8.2.5.1 All signal control and transport equipment (such as
routers and servers) located in a critical fuel gas control func-
tion interface device signaling path shall comply with the
following conditions:

(1) The equipment meets the performance requirements of
4.11.1.
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(2) The equipment is provided with primary and secondary
power and monitored for integrity as required in
Section 4.5 and Section 4.13.

(3) All programming and configuration ensure a fuel gas
detection system actuation time as required in 5.8.1.

(4) System bandwidth is monitored to confirm that all
communications between equipment that is critical to the
operation of the fuel gas detection system or fuel gas
control function interface devices take place within
10 seconds; failure shall be indicated within 200 seconds.

(b) Failure of any equipment that is critical to the operation
of the fuel gas detection system or fuel gas control func-
tion interface devices is indicated at the master fuel gas
detection control unit within 200 seconds.

5.8.2.5.2 A listed barrier gateway, integral with or attached to
each control unit or group of control units, shall be provided
to prevent the other systems from interfering with or control-
ling the fuel gas detection system.

5.8.2.6 Each interconnected fuel gas detection control unit
shall be separately monitored for alarm, supervisory, and trou-
ble conditions with supervised pathways that are in accordance
with the manufacturers’ published instructions.

5.8.2.7 Interconnected fuel gas detection control unit alarm
signals shall be permitted to be monitored by zone or by
combined common signals.

5.8.2.8 Protected premises fuel gas detection control units
shall be capable of silencing building-wide notification from
the alarm control unit at the protected premises unless other-
wise permitted by 5.8.2.9 and the emergency response plan.

5.8.2.9 An initiating device with integral sounder shall be
permitted to be silenced locally, provided the control unit
continues to indicate an alarm function.

5.8.2.10 If the fuel gas dissipates, the initiating device shall not
return to normal mode automatically but require manual inter-
vention.

5.8.3 Protected Premises Fuel Gas Detection Systems Intercon-
nected with Household Fuel Gas Detection System.

5.8.3.1 A protected premises fuel gas detection system shall be
permitted to be interconnected to a household fuel gas detec-
tion system(s) for the purpose of activating the notification
appliances connected to the household fuel gas detection
system(s).

5.8.3.2 The status of dwelling unit fuel gas detectors shall be
permitted to be displayed at the protected premises fuel gas
detection system control unit and annunciators.

5.8.3.3 If interconnected, an alarm condition at the protected
premises system shall cause the intended notification alarm
signal of the household's warning equipment to become activa-
ted and remain activated until the protected premises system is
silenced or reset. [72:23.8.3.3]

5.8.3.4 The interconnection circuit or path from the protec-
ted premises system to the household warning equipment shall
be monitored for integrity by the protected premises system in
accordance with Section 4.13. [72:23.8.3.4]

5.8.3.5 An alarm condition occurring at the household fire
warning equipment or the operation of any test switches provi-
ded as part of the household warning equipment shall not

cause an alarm condition at the protected premises system.
[72:23.8.3.5]

5.8.4 Combination Fuel Gas Detection Systems.

5.8.4.1% Fuel gas detection systems shall be permitted to share
components, equipment, circuitry, and installation wiring with
non—fuel gas detection systems.

5.8.4.2 Operation of non-fuel gas detection system func-
tion(s) originating within a connected non—fuel gas detection
system shall not interfere with the required operation of the
fuel gas detection system, unless otherwise required by applica-
ble codes or standards.

5.8.4.3 For non-fuel gas detection system equipment listed to
the performance requirements specified in 4.11.1, the require-
ments of 5.8.4.3.1 through 5.8.4.3.3 shall apply.

5.8.4.3.1 The equipment shall be permitted to be attached to
a fuel gas detection system circuit, either among the fuel gas
detection system devices or as a branch or extension of the fuel
gas detection system pathways, when the following require-
ments are met:

(1) All the equipment and pathways shall meet the monitor-
ing for integrity requirements of Section 4.13.

(2) All the equipment and pathways shall be maintained by a
single service organization.

(3) All the equipment and pathways shall be installed in
accordance with the requirements of this standard.

(4) All the equipment shall be either listed as compatible
with the fuel gas detection system equipment or equipped
with an interface listed as compatible with the fuel gas
detection system equipment.

5.8.4.3.2 If the equipment is attached to the fuel gas detection
system via separate pathways, then short circuits or open
circuits in this equipment, or between this equipment and the
fuel gas detection system pathways, shall not impede or impair
the monitoring for integrity of the fuel gas detection system or
prevent alarm, supervisory, or safety control signal transmis-
sions.

5.8.4.3.3 Grounds in this equipment, or between this equip-
ment and the fuel gas detection system pathways, shall be
reported, annunciated, and corrected in the same manner as
grounds in the rest of the fuel gas detection system.

5.8.4.4 For non-fuel gas detection system equipment not
listed to the performance requirements specified in 4.11.1, the
requirements of 5.8.4.4.1 through 5.8.4.4.3 shall apply.

5.8.4.4.1 Short circuits or open circuits in the equipment, or
between the equipment and the fuel gas detection system path-
ways, shall not impede or impair the monitoring for integrity of
the fuel gas detection system or prevent alarm, supervisory, or
safety control signal transmissions.

5.8.4.4.2 Grounds in this equipment, or between this equip-
ment and the fuel gas detection system pathways, shall be
reported, annunciated, and corrected in the same manner as
grounds in the rest of the fuel gas detection system.

5.8.4.4.3 Removal, replacement, failure, maintenance proce-
dures, or ground on this hardware, software, or circuits shall
not impair the required operation of the fuel gas detection
system.
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5.8.4.5 Loudspeakers used as mass notification or emergency
communications systems installed in accordance with the
requirements of NFPA 72 shall also be permitted to be used as
alarm notification appliances for fuel gas detection systems.

5.8.4.6* In combination fuel gas detection systems, fuel gas
alarm signals shall be distinctive, recognizable, and take prior-
ity over signals associated with property protection.

5.8.4.7 Signals from fuel gas detectors and fuel gas detection
systems transmitted to another alarm system shall be as a
distinct fuel gas alarm signal unless otherwise required by the
AHJ.

5.8.5 Fuel Gas Detection System Inputs.

5.8.5.1 General. All initiating devices shall be installed in
accordance with 5.8.5 and tested in accordance with Chapter 8.
[72:23.8.5.1.1]

5.8.5.1.1 Initiating devices subject to mechanical damage shall
be protected. [72:17.4.2.1]

5.8.5.1.2 If guards or covers are employed, they shall be listed
for use with the initiating device. [72:17.4.2.2]

5.8.5.1.3 Initiating devices shall be supported independently
of their attachment to the circuit conductors.

5.8.5.1.4 Initiating devices shall be installed in a manner that
provides accessibility for periodic inspection, testing, and main-
tenance. [72:17.4.3]

5.8.5.1.5% Duplicate terminals, leads, or connectors that
provide for the connection of installation wiring shall be provi-
ded on each initiating device for the express purpose of
connecting into the fuel gas detection system to monitor the
integrity of the signaling and power wiring unless the initiating
devices are connected to a system that provides the required
monitoring.

5.8.5.1.6 The requirements of 5.8.5.1.5 shall not apply to
initiating devices connected to a system that provides the
required monitoring.

5.8.5.1.7 Initiating devices shall not be located in areas where
environmental conditions cause an adverse effect on the initiat-
ing devices’ ability to detect the targeted hazardous gas.

5.8.5.2 Alarm Signal Initiation—Initiating Devices with Sepa-
rate Power and Signaling Wiring.

5.8.5.2.1 Automatic fuel gas alarm signal initiating devices that
have integral trouble signal contacts shall be connected to the
initiating device circuit so that a trouble condition within a
device does not impair alarm transmission from any other
initiating device, unless the trouble condition is caused by elec-
trical disconnection of the device or by removing the initiating
device from its plug-in base.

5.8.5.2.2 The requirements of 5.8.5.2.1 shall not apply where
the trouble condition is caused by electrical disconnection of
the device or by removing the initiating device from its plug-in
base.

5.8.5.2.3*% Automatic fuel gas alarm signal initiating devices
that use a nonintegral device to monitor the integrity of the
power supply wiring to the individual initiating devices shall
have the nonintegral device connected to the initiating device
circuit so that a fault on the power supply wiring does not
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impair alarm transmission from any operational initiating
device.

5.8.5.3 Requirements for Fuel Gas Detectors.

5.8.5.3.1 Fuel gas detectors shall be installed as specified in
the manufacturer’s published instructions in accordance with
58.5.83.1(1) or 5.8.5.3.1(2), and with 5.8.5.3.1(3) through
5.8.5.3.1(6) or with 5.8.5.3.1(7):

(1)* For natural gas, the detector shall be installed on the ceil-
ing or on the wall with the top of the detector within
12 in. (305 mm) of the ceiling in the same room as
permanently installed fuel-gas-burning appliances.

(2)* For liquefied petroleum gas (LP-Gas), the entire detector
shall be installed on the wall within 18 in. (457 mm) of
the floor in the same room as permanently installed fuel-
gas-burning appliances.

(3)* Detectors shall be installed more than 3 ft (914 mm) but
no further than 10 ft (3 m) in a horizontal flow path from
permanently installed fuel-gas-burning appliances.

(4) Detectors shall not be installed in locations directly in the
airstream of supply and return registers or directly above
doorway openings.

(5)* Detectors shall be installed in basements or other
subgrade rooms with foundation penetrations that might
convey migrating fuel gas leaks from outside the occu-
pancy.

(6) Combination fuel gas/carbon monoxide detectors that
are an integral part of a carbon monoxide detector shall
be located in accordance with the requirements for the
applicable fuel gases being sampled.

(7) Detectors shall be installed based on a performance-
based design in accordance with 5.8.5.3.2.

5.8.5.3.2 Performance-Based Design.

5.8.5.3.2.1 Performance-based designs submitted to the AHJ
for review and approval shall include documentation, in an
approved format, of each performance objective and applica-
ble scenario, together with any calculations, modeling, or other
technical substantiation used in establishing the proposed
design’s life safety and property protection performance.

5.8.5.3.2.2 The AH]J shall determine whether such identified
performance objectives are appropriate and have been met.

[72:17.3.2]

5.8.5.3.2.3 The AH]J shall approve modifications to or varia-
tions from the approved design or design basis in advance.

[72:17.3.3]
5.8.5.3.3*% Alarm Threshold.

5.8.5.3.3.1*% Each fuel gas detector shall be designed to alarm
at a concentration threshold at or below 25 percent LEL and
be listed in accordance with UL 2075, Gas and Vapor Detectors
and Sensors.

5.8.5.3.3.2*% Each fuel gas detector shall be designed to alarm
at a concentration threshold at or below 25 percent LEL and
meet the sensitivity testing and alarm thresholds of UL 1484,
Residential Gas Detectors.

5.8.5.3.3.3 Fuel gas detectors shall be marked in accordance
with their listing.

5.8.5.3.4 All fuel gas detectors shall be located and mounted
so that accidental operation will not be caused by jarring or
vibration.



PROTECTED PREMISES FUEL GAS DETECTION SYSTEMS 715-31

5.8.5.3.5 The selection and placement of fuel gas detectors
shall take into account both the performance characteristics of
the detector and the areas into which the detectors are to be
installed to prevent nuisance and unintentional alarms or
improper operation after installation.

5.8.5.3.6 The installation of fuel gas detectors in conditioned
and unconditioned indoor spaces and in outdoor locations
shall comply with 4.11.1.

5.8.5.3.7* The location of fuel gas detectors shall be based on
an evaluation of potential ambient sources and flows of fuel
gas, moisture, temperature, dust, or fumes, and electrical or
mechanical influences to minimize nuisance alarms.

5.8.5.3.8 Unless tested and listed for recessed mounting, fuel
gas detectors shall not be recessed into the mounting surface.

5.8.5.3.9 Protection During Construction.

5.8.5.3.9.1 Where detectors are installed for signal initiation
during construction, they shall be replaced prior to the final
commissioning of the system.

5.8.5.3.9.2 Where detection is not required during construc-
tion, detectors shall not be installed until after all other
construction trades have completed cleanup. [72:17.7.2.3]

5.8.5.4 Fuel Gas Detectors for Control of Fuel Gas Spread.

5.8.5.4.1 System designers shall consider the spread of fuel gas
through an occupancy through the HVAC system.

5.8.5.4.2 Interaction with smoke control systems, if such is
provided, shall be coordinated. [72:17.12.9.2]

5.8.5.5% Nonrequired Coverage.

5.8.5.5.1 Detection installed for reasons of achieving specific
fire safety objectives, but not required by any laws, codes, or
standards, shall meet all of the requirements of this standard,
with the exception of the prescriptive spacing criteria of Chap-
ter 5. [72:17.5.3.3.1]

5.8.5.5.2 Where nonrequired detectors are installed for
achieving specific fire safety objectives, additional detectors not
necessary to achieve the objectives shall not be required.
[72:17.5.3.3.2]

5.8.6 Fuel Gas Detection Alarm System Notification Outputs.

5.8.6.1 General. The performance, location, and mounting of
notification appliances used to initiate or direct action, evacua-
tion, or relocation of the occupants, or for providing informa-
tion to occupants or staff, shall comply with Chapter 6.

5.8.6.2 Occupant Notification.

5.8.6.2.1 Except as permitted in 5.8.6.2.2, occupant notifica-
tion shall be throughout the protected premises.

5.8.6.2.2 Where fuel gas alarm signals are transmitted to a
constantly attended on-site location or off-premises location in
accordance with Chapter 7, selective public mode occupant
notification shall be permitted to be limited to the notification
zone encompassing the area where the fuel gas alarm signal
was initiated.

5.8.6.3 Notification Zones.

5.8.6.3.1 Notification zones shall be consistent with the emer-
gency response or evacuation plan for the protected premises.
[72:23.8.6.3.1]

5.8.6.3.2* The boundaries of notification zones shall be coin-
cident with the area where the alarm initiation originated and
other signaling zones in accordance with the building’s emer-
gency response plan.

5.8.6.4 Circuits for Addressable Notification Appliances.

5.8.6.4.1 Circuit configuration for addressable notification
appliances shall comply with the applicable performance
requirements for notification zones. [72:23.8.6.4.1]

5.8.6.4.2 Where there are addressable notification appliances
on a signaling line circuit that serves different notification
zones, a single open, short-circuit, or ground on that signaling
line circuit shall not affect operation of more than one notifica-
tion zone. [72:23.8.6.4.2]

5.8.6.5 Distinctive Signal.

5.8.6.5.1%* The audible fuel gas alarm signal shall be distinct
from similar appliances used for other purposes in the same
area and in compliance with the following:

(1)* The signal shall be a continuous or temporal pattern that
emits a distinguishable sound until the alarm resets or is
silenced.

(2) The duration of the signal shall not be less than
180 seconds unless the alarm resets or is silenced.

(3) The alarm shall persist for the entire time the gas detec-
tor is in the presence of a detectable concentration of gas.

(4) After 4 minutes of continuous or temporal alarm, an
alarm signal pause for up to 60 seconds shall be permit-
ted before resuming the audible alarm.

5.8.6.5.2* The audible alarm signal shall be synchronized
within a notification zone.

5.8.7 Emergency Voice/Alarm Communications. Where a
voice/alarm communications system is installed for the
purpose of occupant notification related to fuel gas detection,
it shall meet the requirements of Section 24.4 of NFPA 72
excluding the requirements of 24.4.8.6.

5.9 Signal Annunciation.

5.9.1 Protected premises fuel gas detection systems shall be
arranged to annunciate fuel gas alarm, supervisory, and trouble
signals in accordance with Section 4.12.

5.9.2% If a remote alarm indicator is provided, the location of
the fuel gas detector and the area protected by the detector
shall be prominently indicated at the remote alarm indicator
by a permanently attached placard or by other approved
means.

5.10 Off-Premises Signals.

5.10.1 Systems requiring transmission of signals to continu-
ously attended locations providing supervising station service
(e.g., central station, proprietary supervising station, remote
supervising station) shall also comply with the applicable
requirements of Chapter 7. [72:23.12.1]
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5.10.2 Relays or modules providing transmission of trouble
signals to a supervising station shall be arranged to provide fail-
safe operation. [72:23.12.2]

5.10.3 Means provided to transmit trouble signals to supervis-
ing stations shall be arranged so as to transmit a trouble signal
to the supervising station for any trouble condition received at
the protected premises control unit, including loss of primary
or secondary power. [72:23.12.3]

5.10.4* It shall be permitted to provide supplementary trans-
mission of real-time data from the fuel gas detection system to
off-premises equipment.

5.10.4.1 Transmission of real-time data off-premises shall not
affect the operation or response of the fuel gas detection
control unit.

5.10.4.2 Any data transmitted shall be consistent with the data
generated by the system. [72:23.12.4.2]

5.11 Protected Premises Fuel Gas Control Functions. Where
provided, the interconnection of control functions shall
comply with the requirements of 5.11.1 through 5.11.9.

5.11.1 Fuel gas control functions shall be permitted to be
performed automatically.

5.11.2% A fuel gas control function interface device shall be
located within 3 ft (914 mm) of the component controlling the
fuel gas control function where the control circuit is not config-
ured as a Class D circuit.

5.11.3 The fuel gas control function interface device shall
function within the voltage and current limitations of the fuel
gas detection control unit.

5.11.4 The installation wiring between the fuel gas detection
control unit and the fuel gas control function interface device
shall be Class A, Class B, Class D, Class N, or Class X in accord-
ance with 5.4.3.

5.11.5 Fuel gas control functions shall not interfere with other
operations of the fuel gas detection system.

5.11.6 The method(s) of interconnection between the fuel gas
detection system and fuel gas control function interface device
shall be monitored for integrity in accordance with
Section 4.13.

5.11.7 The method(s) of interconnection between the fuel gas
control function interface device and the component control-
ling the fuel gas control function shall comply with the applica-
ble provisions of NFPA 70.

5.11.8 The method(s) of interconnection between the fuel gas
control function interface device and the component control-
ling the fuel gas control function shall be achieved by one of
the following recognized means:

(1) Electrical contacts listed for the connected load

(2) Data communications over a signaling line circuit(s)
dedicated to the fuel gas detection or shared with other
premises operating systems

(3) Other listed methods

5.11.9 If a fuel gas detection system is a component of a life
safety network and it communicates data to other systems
providing life safety functions, or it receives data from such
systems, the following shall apply:
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(1) The path used for communicating data shall be moni-
tored for integrity, including monitoring the physical
communications media and the ability to maintain intelli-
gible communications.

(2) Data received from the network shall not affect the opera-
tion of the fuel gas detection system in any way other than
to display the status of life safety network components.

(3) Where non—fuel gas detection systems are interconnected
to the fuel gas detection system using a network or other
digital communications technique, a signal (e.g., heart-
beat, poll, ping, query) shall be generated between the
fuel gas detection system and the non—fuel gas detection
system.

(4) Failure of the fuel gas detection system to receive confir-
mation of the transmission described in 5.11.9(3) shall
cause a trouble signal to indicate within 200 seconds.

5.12* Special Requirements for Low-Power Radio (Wireless)
Systems.

5.12.1* Listing Requirements. Compliance with Section 5.12
shall require the use of low-power radio equipment specifically
listed for the purpose. [72:23.16.1]

5.12.2*% Power Supplies. A primary battery(s) (dry cell) that
meets the requirements of 5.12.2.1 or 5.12.2.2 shall be permit-
ted to be used as the sole power source for devices incorporat-
ing a low-power radio transmitter/transceiver. [72:23.16.2]

5.12.2.1 The following conditions shall be met when one or
more primary batteries are utilized and a catastrophic (open or
short) single battery failure affects the alarm operation of the
device:

(1) Each transmitter/transceiver shall comply with both of
the following:

(2) Serve only one device

(3) Be individually identified at the fuel gas detection system
control unit

(4) The battery(s) shall be capable of operating the low-
power radio transmitter/transceiver and its associated
device for not less than 1 year before the battery deple-
tion threshold is reached.

(5) A low battery signal shall be transmitted before the
device is no longer capable of providing 7 days of trou-
ble signal operation followed by the signaling of a single
nontrouble response.

(6) The low battery signal shall comply with all of the follow-
ing:

(7) Be distinctive from alarm, supervisory, tamper, and trou-
ble signals

(8) Visibly identify the affected low-power radio transmitter/

transceiver
(9) When silenced, automatically resound at least once every
4 hours
(10) Catastrophic (open or short) battery failure shall cause
both of the following:

(11) A trouble signal identifying the affected low-power radio
transmitter/transceiver at the fuel gas detection system
control unit

(12) When silenced, the trouble signal automatically
resounds at least once every 4 hours

(13) Any mode of failure of a primary battery in a low-power
radio transmitter/transceiver shall not affect any other
low-power radio transmitter/ transceiver.
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5.12.2.2 The following conditions shall be met when multiple
batteries are utilized and a catastrophic (open or short) single
battery failure does not affect the alarm operation of the
device:

(1) Two or more batteries shall be provided.

(2) The combined batteries shall be capable of operating the
low-power radio transmitter/transceiver and its associated
device for not less than 1 year before the battery deple-
tion threshold in 5.12.2.2(3) is reached.

(3) A low battery signal shall be transmitted before the device
is no longer capable of providing 7 days of trouble signal
operation followed by the signaling of a single nontrou-
ble response.

(4) Each individual battery, primary and secondary, shall
comply with both of the following:

(a) Each battery shall be separately monitored for the
battery depletion threshold.

(b) A low-battery signal shall be transmitted when an
individual battery has reached the battery depletion
threshold.

(b) Following the failure of a single battery, the remaining
battery(s) shall be capable of operating the low-power
radio transmitter/transceiver and its associated device for
not less than 7 days when the battery depletion threshold
in 5.12.2.2(3) is reached.

(6) The low-battery signal shall comply with all of the follow-
ing:

(a) Be distinctive from alarm, supervisory, tamper, and
trouble signals

(b) Visibly identify the affected low-power radio trans-
mitter/transceiver

(c) When silenced, automatically resound at least once
every 4 hours

(7) Catastrophic (open or short) failure of any individual
battery shall cause both of the following:

(a) A trouble signal identifying the affected low-power
radio transmitter/transceiver at the fuel gas detec-
tion system control unit

(b)  When silenced, the trouble signal shall automati-
cally resounds at least once every 4 hours

(8) Each transmitter/transceiver shall be both of the follow-
ing:

(a) Permitted to serve more than one device

(b) Individually identified at the fuel gas detection
system control unit

5.12.3 Fuel Gas Alarm Signals.

5.12.3.1% When a wireless initiating device is actuated, its low-
power radio transmitter/transceiver shall comply with
5.12.3.1.1 through 5.12.3.1.4. [72:23.16.3.1]

5.12.3.1.1 The low-power radio transmitter/transceiver shall
automatically transmit an alarm signal and be identified at the
fuel gas detection system.

5.12.3.1.2 To ensure the receipt of an alarm signal by the fuel
gas detection control unit, the low-power radio transmitter/
transceiver shall automatically repeat alarm transmissions at
intervals not exceeding 60 seconds until the transmitter/trans-

ceiver receives a signal confirming receipt of the alarm signal
by the fuel gas detection control unit.

5.12.3.1.3*% Signals shall have priority in accordance with
5.8.4.6. [72:23.16.3.1.3]

5.12.3.1.4 Response time shall be in accordance with 5.8.1.
[72:23.16.3.1.4]

5.12.3.2*% An alarm signal from a low-power radio transmitter/
transceiver shall both latch at the fuel gas detection control
unit until manually reset and identify the particular initiating
device in alarm.

5.12.4 Monitoring for Integrity.

5.12.4.1 The low-power radio transmitter/transceiver shall be
specifically listed as using a transmission method that is highly
resistant to misinterpretation of simultaneous transmissions
and to interference (e.g., impulse noise and adjacent channel
interference). [72:23.16.4.1]

5.12.4.2 The occurrence of any single fault that disables
communication between any low-power radio transmitter/
transceiver and the receiver/transceiver fuel gas detection
control unit shall cause a latching trouble signal within
200 seconds at the system control unit that individually identi-
fies the affected device.

5.12.4.3 A single fault on the signaling channel shall not cause
a fuel gas alarm signal.

5.12.4.4 The periodic communication required to comply
with 5.12.4.2 shall ensure successful alarm transmission.
[72:23.16.4.4]

5.12.4.5 Removal of a low-power radio transmitter/transceiver
from its installed location shall cause immediate transmission
of a distinctive trouble signal that indicates its removal and
individually identifies the affected device. [72:23.16.4.5]

5.12.4.6 Reception of any unwanted (interfering) transmis-
sion by a retransmission device (repeater) or by the main
receiver/control unit, for a continuous period of 20 seconds or
more, shall cause an audible and visible trouble indication at
the main receiver/control unit to identify the specific trouble
condition as an interfering signal.

5.12.5 Output Signals from a Wireless Receiver/Transceiver of
a Control Unit. When the receiver/control is used to actuate
remote appliances, such as notification appliances and relays,
by wireless means, the remote appliances shall meet the follow-
ing requirements:

(1) Power supplies shall comply with Chapter 4 or the
requirements of 5.12.2.

(2)  All supervision requirements of Chapter 4 and Chapter 5
shall apply.

(3) The maximum allowable response delay from activation
of an initiating device to activation of required fuel gas
detection functions shall be 10 seconds.

(4) Each receiver/control shall automatically repeat fuel gas
alarm signal transmission at intervals not exceeding
60 seconds or until confirmation that the output appli-
ance has received the fuel gas alarm signal.
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Chapter 6 Notification Appliances for Fuel Gas Detection
Systems

6.1* Application.

6.1.1 The requirements of this chapter shall apply where
required by the AHJ governing laws, codes, or standards; or
other parts of this standard. [72:18.1.1]

6.1.2 The requirements of this chapter shall address the
reception of a notification signal and not the signal's informa-
tion content. [72:18.1.2]

6.1.3 The performance, location, and mounting of notifica-
tion appliances used to initiate or direct evacuation or reloca-
tion of the occupants, or for providing information to
occupants or staff, shall comply with this chapter. [72:18.1.3]

6.1.4 The performance, location, and mounting of annuncia-
tors, displays, and printers used to display or record informa-
tion for use by occupants, staff, responding emergency
personnel, or supervising station personnel shall comply with
this chapter. [72:18.1.4]

6.1.5% The requirements of this chapter shall apply to the
areas, spaces, or system functions where required by the AH]J
governing laws, codes, or standards; or other parts of this stand-
ard requiring compliance with this chapter. [72:18.1.5]

6.1.6 Notification appliances shall be permitted to be used
within buildings or outdoors and to target the general build-
ing, area, or space, or only specific parts of a building, area, or
space designated in specific zones and subzones. [72:18.1.6]

6.1.7 The requirements of Chapters 4, 5, and 8 shall apply to
the interconnection of notification appliances, the cybersecur-
ity of control and communication configurations, the power
supplies, and the use of the information provided by notifica-
tion appliances. [72:18.1.7]

6.2 Purpose. Notification appliances shall provide stimuli for
initiating emergency action and provide information to users,
emergency response personnel, and occupants. [72:18.2]

6.3 General.

6.3.1 Listing. All notification appliances installed in conform-
ity with Chapter 6 shall be listed for the purpose for which they
are used. [72:18.3.1]

6.3.2 Nameplates.

6.3.2.1 Notification appliances shall include on their name-
plates reference to electrical requirements and rated audible or
visual performance, or both, as defined by the listing authority.
[72:18.3.2.1]

6.3.2.2 Audible appliances shall include on their nameplates
reference to their parameters or reference to installation docu-
ments (supplied with the appliance) that include the parame-
ters in accordance with 6.4.2 or 6.4.3. [72:18.3.2.2]

6.3.2.3 Visual notification appliances shall include on their
nameplates reference to their parameters or reference to instal-
lation documents (supplied with the appliance) that include
the parameters in accordance with 6.5.3.1 or Section 6.6.
[72:18.3.2.3]
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6.3.3 Physical Construction.

6.3.3.1 Appliances intended for use in special environments,
such as outdoors versus indoors, high or low temperatures,
high humidity, dusty conditions, and hazardous locations, or
where subject to tampering, shall be listed for the intended
application. [72:18.3.3.1]

6.3.3.2% Notification appliances used solely for signaling other
than fuel gas detection shall not have the word FUEL GAS, or
any fuel gas symbol, in any form (i.e., stamped, imprinted, etc.)
on the appliance visible to the public.

6.3.3.3 Multipurpose notification appliances with multiple visi-
ble elements used for signaling other than fire shall be permit-
ted to have fire markings only on those visible elements used
for fire signaling.

6.3.4* Mechanical Protection.

6.3.4.1 Appliances subject to mechanical damage shall be suit-
ably protected. [72:18.3.4.1]

6.3.4.2 If guards, covers, or lenses are employed, they shall be
listed for use with the appliance. [72:18.3.4.2]

6.3.4.3 The effect of guards, covers, or lenses on the applian-
ce’s field performance shall be in accordance with the listing
requirements. [72:18.3.4.3]

6.3.5 Mounting.

6.3.5.1 Appliances shall be supported independently of their
attachments to the circuit conductors. [72:18.3.5.1]

6.3.5.2 Appliances shall be mounted in accordance with the
manufacturer’s published instructions. [72:18.3.5.2]

6.3.6* Connections. Terminals, leads, or addressable commu-
nication that provide for monitoring the integrity of the notifi-
cation appliance connections shall be provided. [72:18.3.6]

6.4 Audible Characteristics.
6.4.1 General Requirements.

6.4.1.1 An average ambient sound level greater than 105 dBA
shall require the use of a visual notification appliance(s) in
accordance with Section 6.5 where the application is public
mode or Section 6.6 where the application is private mode.
[72:18.4.1.1]

6.4.1.2 The total sound pressure level produced by combining
the ambient sound pressure level with all audible notification
appliances operating shall not exceed 110 dBA at the mini-
mum hearing distance. [72:18.4.1.2]

6.4.1.3* Sound from normal or permanent sources, having a
duration greater than 60 seconds, shall be included when
measuring maximum ambient sound level. [72:18.4.1.3]

6.4.1.4 Sound from temporary or abnormal sources lasting
less than 60 seconds shall not be required to be included when
measuring maximum ambient sound level. [72:18.4.1.4]

6.4.1.5 Audible alert and evacuation signal tones, including
those that precede or follow voice messages, shall meet the
requirements of 6.4.2, 6.4.3, 6.4.4, or 6.4.5, as applicable.
[72:18.4.1.5]

6.4.1.5.1* The designer of the audible notification system
shall identify the rooms and spaces that will have audible notifi-
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cation and those where audible notification will not be provi-
ded [72:18.4.1.5.1]

6.4.1.5.2 Unless otherwise required by other sections of this
standard, the coverage area for audible occupant notification
shall be as required by other governing laws, codes, or stand-
ards. [72:18.4.1.5.2]

6.4.1.5.3 Where the other governing laws, codes, or standards
require audible occupant notification for all or part of an area
or space, coverage shall only be required in occupiable area as
defined in 3.3.24. [72:18.4.1.5.3]

6.4.1.5.4 The sound pressure levels that must be produced by
audible appliances in the coverage areas to meet the require-
ments of this standard shall be documented by the system
designer during the planning and design of the notification
system. [72:18.4.1.5.4]

6.4.1.5.5 The greater of the expected average ambient sound
pressure level or expected maximum sound pressure level
having a duration of at least 60 seconds shall also be documen-
ted for the coverage area by the system designer to ensure
compliance with 6.4.2, 6.4.3, 6.4.4, or 6.4.5 for the coverage

area.

6.4.1.5.6 The design sound pressure levels to be produced by
the notification appliances for the various coverage areas shall
be documented for use during acceptance testing of the
system. [72:18.4.1.5.6]

6.4.1.5.7 Where required by the AHJ, documentation of the
design sound pressure levels for the various coverage areas
shall be submitted for review and approval. [72:18.4.1.5.7]

6.4.1.6 Voice messages shall not be required to meet the audi-
bility requirements of 6.4.2, 6.4.3, 6.4.4, or 6.4.5, but shall meet
the intelligibility requirements of 6.4.8 where voice intelligibil-
ity is required. [72:18.4.1.6]

6.4.2% Public Mode Audible Requirements.

6.4.2.1 To ensure that audible public mode signals are clearly
heard, unless otherwise permitted by 6.4.2.2 through 6.4.2.5,
they shall have a sound level at least 15 dB above the average
ambient sound level or 5 dB above the maximum sound level
having a duration of at least 60 seconds, whichever is greater,
measured 5 ft (1.5 m) above the floor in the area required to
be served by the system using the A-weighted scale (dBA).
[72:18.4.4.1]

6.4.2.2 Where approved by the AHJ or other governing codes
or standards, the requirements for audible signaling shall be
permitted to be reduced or eliminated when visual signaling is
provided in accordance with Section 6.5. [72:18.4.4.2]

6.4.2.3 Audible notification appliances installed in elevator
cars shall be permitted to use the audibility criteria for private
mode appliances detailed in 6.4.3.1. [72:18.4.4.3]

6.4.2.4 If approved by the AHJ, audible notification applian-
ces installed in restrooms shall be permitted to use the audibil-
ity criteria for private mode appliances detailed in 6.4.3.1.
[72:18.4.4.4]

6.4.2.5 A fuel gas detection system arranged to stop or reduce
ambient noise shall comply with 6.4.2.5.1 through 6.4.2.5.3.

6.4.2.5.1 A fuel gas detection system arranged to stop or
reduce ambient noise shall produce a sound level at least 15 dB
above the reduced average ambient sound level or 5 dB above
the maximum sound level having a duration of at least
60 seconds after reduction of the ambient noise level, which-
ever is greater, measured 5 ft (1.5 m) above the floor in the
area required to be served by the system using the A-weighted
scale (dBA).

6.4.2.5.2 Visual notification appliances shall be installed in the
affected areas in accordance with Sections 6.5 or 6.6.
[72:18.4.4.5.2]

6.4.2.5.3 Relays, circuits, or interfaces necessary to stop or
reduce ambient noise shall meet the requirements of Chap-
ter 4 and Chapter 5. [72:18.4.4.5.3]

6.4.3 Private Mode Audible Requirements.

6.4.3.1 To ensure that audible private mode signals are clearly
heard, they shall have a sound level at least 10 dB above the
average ambient sound level or 5 dB above the maximum
sound level having a duration of at least 60 seconds, whichever
is greater, measured 5 ft (1.5 m) above the floor in the area
required to be served by the system using the A-weighted scale
(dBA). [72:18.4.5.1]

6.4.3.2% Where approved by the AHJ or other governing
codes or standards, the requirements for audible signaling shall
be permitted to be reduced or eliminated when visual signaling
is provided in accordance with Section 6.5. [72:18.4.5.2]

6.4.3.3 A system arranged to stop or reduce ambient noise
shall comply with 6.4.3.3.1 through 6.4.3.3.3. [72:18.4.5.3]

6.4.3.3.1 A system arranged to stop or reduce ambient noise
shall be permitted to produce a sound level at least 10 dB
above the reduced average ambient sound level or 5 dB above
the maximum sound level having a duration of at least
60 seconds after reduction of the ambient noise level, which-
ever is greater, measured 5 ft (1.5 m) above the floor, using the
A-weighted scale (dBA). [72:18.4.5.3.1]

6.4.3.3.2 Visual notification appliances shall be installed in the
affected areas in accordance with Sections 6.5 or 6.6.
[72:18.4.5.3.2]

6.4.3.3.3 Relays, circuits, or interfaces necessary to stop or
reduce ambient noise shall meet the requirements of Chap-
ter 4 and Chapter 5. [72:18.4.5.3.3]

6.4.4 Sleeping Area Requirements.

6.4.4.1 Where audible appliances are installed to provide
signals for sleeping areas, they shall have a sound level of at
least 15 dB above the average ambient sound level or 5 dB
above the maximum sound level having a duration of at least
60 seconds or a sound level of at least 75 dBA, whichever is
greater, measured at the pillow level in the area required to be
served by the system using the A-weighted scale (dBA).
[72:18.4.6.1]

6.4.4.2 If any barrier, such as a door, curtain, or retractable
partition, is located between the notification appliance and the
pillow, the sound pressure level shall be measured with the
barrier placed between the appliance and the pillow.
[72:18.4.6.2]
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6.4.4.3*% Audible appliances provided for the sleeping areas to
awaken occupants shall produce a low frequency alarm signal
that complies with the following:

(1)  The waveform shall have a fundamental frequency of
520 Hz + 10 percent.

(2)* The notification equipment shall be listed for producing
the low frequency waveform.

[72:18.4.6.3]

6.4.5% Narrow Band Tone Signaling for Exceeding Masked
Thresholds.

6.4.5.1 Masked Threshold Allowance. Audible tone signaling
shall be permitted to comply with the masked threshold
requirements in this subsection in lieu of the A-weighted signal-
ing requirements in 6.4.2 and 6.4.3. [72:18.4.7.1]

6.4.5.2% Calculation Method. The effective masked threshold
shall be calculated in accordance with ISO 7731, Ergonomics —
Danger signals for public and work places — Auditory danger signals.
[72:18.4.7.2]

6.4.5.3 Noise Data. Noise data for calculating the effective
masked threshold shall be the peak value of noise lasting
60 seconds or more for each octave or one-third octave band.
[72:18.4.7.3]

6.4.5.4 Documentation. Analysis and design documentation
shall be submitted to the AHJ and shall contain the following
information:

(1) Frequency data for the ambient noise, including the date,
time, and location where measurements were taken for
existing environments, or projected data for environ-
ments not yet constructed

(2) Frequency data of the audible notification appliance

(8) Calculations of the effective masked threshold for each
set of noise data

(4) A statement of the sound pressure level that would be
required by 6.4.2 or 6.4.3 if masked threshold signaling
had not been done

[72:18.4.7.4]

6.4.5.5 Sound Pressure Level. For masked threshold signal-
ing, the audible signal tone shall meet the requirements of
either 6.4.5.5.1 or 6.4.5.5.2 but not for the reproduction of
prerecorded, synthesized, or live messages. [72:18.4.7.5]

6.4.5.5.1 The sound pressure level of the audible tone signal
shall exceed the masked threshold in one or more octave
bands by at least 10 dB in the octave band under consideration.
[72:18.4.7.5.1]

6.4.5.5.2 The sound pressure level of the audible tone signal
shall exceed the masked threshold in one or more one-third
octave bands by at least 13 dB in the one-third octave band
under consideration. [72:18.4.7.5.2]

6.4.6 Location of Audible Notification Appliances for a Build-
ing or Structure.

6.4.6.1 If ceiling heights allow, and unless otherwise permitted
by 6.4.6.2 through 6.4.6.7, wall-mounted appliances shall have
their tops above the finished floors at heights of not less than
90 in. (2.29 m) and below the finished ceilings at distances of
not less than 6 in. (150 mm). [72:18.4.9.1]

6.4.6.2% For notification appliances installed in the same
space with fuel gas detectors, for lighter than air fuel gases, the
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detector shall be installed above the notification appliance
horizontal plane location and in accordance with 5.8.5.3.1.

6.4.6.3 Ceiling-mounted or recessed appliances shall be
permitted. [72:18.4.9.2]

6.4.6.4 Where ceiling-mounted or recessed appliances are
utilized in the same space with fuel gas detectors, detectors
installed in accordance with 5.8.5.3.1 shall also be ceiling-
mounted or recessed.

6.4.6.5 If combination audible/visual appliances are installed,
the location of the installed appliance shall be determined by
the requirements of 6.5.5. [72:18.4.9.3]

6.4.6.6 Appliances that are an integral part of a fuel gas detec-
tor, fuel gas alarm, or other initiating device shall be located in
accordance with the requirements for that device.

6.4.6.7 Mounting heights other than required by 6.4.6.1 and
6.4.6.3 shall be permitted, provided that the sound pressure
level requirements of 6.4.2 for public mode or 6.4.3 for private
mode, or 6.4.4 for sleeping areas, based on the application, are
met. [72:18.4.9.5]

6.4.7 Location of Audible Notification Appliances for Wide—
Area Signaling. Audible notification appliances for wide-area
signaling shall be installed in accordance with the require-
ments of the AHJ, approved design documents, and the manu-
facturer’s installation instruction to achieve the required
performance. [72:18.4.10]

6.4.8% Voice Intelligibility. Within the acoustically distinguish-
able spaces (ADS) where voice intelligibility is required, voice
communications systems shall reproduce prerecorded, synthe-
sized, or live (e.g., microphone, telephone handset, and radio)
messages with voice intelligibility. [72:18.4.11]

6.4.8.1* ADSs shall be determined by the system designer
during the planning and design of all emergency communica-
tions systems. [72:18.4.11.1]

6.4.8.2 Each ADS shall be identified as requiring or not
requiring voice intelligibility. [72:18.4.11.2]

6.4.8.3% Unless specifically required by other governing laws,
codes or standards, or by other parts of this standard, intelligi-
bility shall not be required in all ADSs. [72:18.4.11.3]

6.4.8.4*% Where required by the AHJ; governing laws, codes, or
standards; or by other parts of this standard, ADS assignments
shall be submitted for review and approval. [72:18.4.11.4]

6.4.8.5 Quantitative measurements shall not be required.
[72:18.4.11.5]

6.4.8.6 Quantitative measurements shall be permitted.
6.5*% Visual Characteristics—Public Mode.
6.5.1* Visual Signaling.

6.5.1.1 Public mode visible signaling shall meet the require-
ments of Section 6.5 using visual notification appliances.
[72:18.5.1.1]

6.5.1.2% The coverage area for visual notification shall be as
required by other governing laws, codes, or standards.
[72:18.5.1.2]

6.5.1.3 Where other governing laws, codes, or standards
require visual notification for all or part of an area or space,
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coverage shall only be required in occupiable areas as defined
in 3.3.24. [72:18.5.1.3]

6.5.2 Area of Coverage.

6.5.2.1 The designer of the visual notification system shall
document the rooms and spaces that will have visible notifica-
tion and those where visible notification will not be provided.
[72:18.5.2.1]

6.5.2.2% Unless otherwise specified or required by other
sections of this standard, the required coverage area for visual
occupant notification shall be as required by other governing
laws, codes, or standards. [72:18.5.2.2]

6.5.2.3 Where required by the AHJ, documentation of the
effective intensity (cd) of the visual notification appliances for
the area of coverage shall be submitted for review and appro-
val. [72:18.5.2.3]

6.5.3 Light, Color, and Pulse Characteristics.

6.5.3.1 The flash rate shall not exceed two flashes per second
(2 Hz) nor be less than one flash every second (1 Hz) through-
out the listed voltage range of the appliance. [72:18.5.3.1]

6.5.3.2 The maximum light pulse duration shall be 20 milli-
seconds, except as permitted in 6.5.3.3. [72:18.5.3.2]

6.5.3.3 Light pulse durations greater than 20 milliseconds, but
not greater than 100 milliseconds, shall be permitted where the
alerting capability of the visual notification appliance is demon-
strated to be equal to or greater than visual notification appli-
ances with a 20-millisecond pulse duration. [72:18.5.3.3]

6.5.3.4 The pulse duration shall be defined as the time inter-
val between initial and final points of 10 percent of maximum
signal. [72:18.5.3.4]

6.5.3.5 Visual notification appliances used for fuel gas alarm
signaling only or to signal the intent for complete evacuation
shall be both of the following:

(1) Clear or nominal white
(2) Less than 1000 cd (effective intensity)

6.5.3.6 Visual notification appliances used to signal occupants
to seek information or instructions shall be clear, nominal
white, or other color as required by the emergency response
plan and the AHJ for the area or building.

6.5.3.7 The visual synchronization requirements of this chap-
ter shall not apply where the visible notification appliances
located inside the building are viewed from outside of the
building. [72:18.5.3.7]

6.5.4 Appliance Photometrics. The light output shall comply
with the polar dispersion requirements for public mode signal-
ing as described in UL 1638, Visible Signaling Devices for Fire
Alarm and Signaling Systems, Including Accessories, or equivalent.
[72:18.5.4]

6.5.5 Appliance Location.

6.5.5.1 Wall-mounted appliances shall be mounted such that
the entire lens is not less than 80 in. (2.03 m) and not greater
than 96 in. (2.44 m) above the finished floor or at the mount-
ing height specified using the performance-based alternative of
6.5.5.7. [72:18.5.5.1]

6.5.5.2 Where low ceiling heights do not permit wall mount-
ing at a minimum of 80 in. (2.03 m), wall mounted visual noti-
fication appliances shall be mounted within 6 in. (150 mm) of
the ceiling. [72:18.5.5.2]

6.5.5.3 Where low ceiling heights do not permit wall mount-
ing at 2 minimum of 80 in. (2.03 m), the room size covered by
a visual notification appliance of a given value shall be reduced
by twice the difference between the minimum mounting height
of 80 in. (2.03 m) and the actual lower mounting height.
[72:18.5.5.3]

6.5.5.4* Visual notification appliances listed for mounting
parallel to the floor shall be permitted to be located on the
ceiling or suspended below the ceiling. [72:18.5.5.4]

6.5.5.5% Spacing in Rooms.

6.5.5.5.1 Spacing shall be in accordance with either Table
6.5.5.6.1(a) and Figure 6.5.5.5.1 or Table 6.5.5.5.1(b).
[72:18.5.5.7.1]

6.5.5.5.2 Visual notification appliances shall be installed in
accordance with Table 6.5.5.5.1(a) or Table 6.5.5.5.1(b) using
one of the following:

(1) A single visual notification appliance.

(2) Two groups of visual notification appliances, where visual
notification appliances of each group are synchronized,
in the same room or adjacent space within the field of
view. This shall include synchronization of visual applian-
ces operated by separate systems.

(3) More than two visual notification appliances or groups of
synchronized appliances in the same room or adjacent
space within the field of view that flash in synchroniza-
tion.

[72:18.5.5.7.2]

6.5.5.5.3 Room spacing in accordance with Table 6.5.5.5.1(a)
and Figure 6.5.5.5.1 for wall-mounted appliances shall be based
on locating the visual notification appliance at the halfway
distance of the wall. [72:18.5.5.7.3]

6.5.5.5.4 In square rooms with appliances not centered or in
nonsquare room configurations that are not square rooms, the
effective intensity (cd) from one visual wall-mounted notifica-
tion appliance shall be determined by maximum room size
dimensions obtained either by measuring the distance to the
farthest wall or by doubling the distance to the farthest adja-
cent wall, whichever is greater, as required by Table 6.5.5.5.1(a)
and Figure 6.5.5.5.1.

6.5.5.5.5 If a room configuration is not square, the square
room size that allows the entire room to be encompassed or
allows the room to be subdivided into multiple squares shall be
used. [72:18.5.5.7.5]

6.5.5.5.6% If ceiling heights exceed 30 ft (9.14 m), ceiling-
mounted visual notification appliances shall be suspended at or
below 30 ft (9.14 m) or at the mounting height determined
using the performance-based alternative of 6.5.5.7, or wall-
mounted visible notification appliances shall be installed in
accordance with Table 6.5.5.5.1(a). [72:18.5.5.7.6]

6.5.5.5.7 Table 6.5.5.5.1(b) shall be used if the ceiling-
mounted visual notification appliance is at the center of the
room. [72:18.5.5.7.7]
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Table 6.5.5.5.1(a) Room Spacing for Wall-Mounted Visual Notification Appliances

Minimum Required Light Output
[Effective Intensity (cd)]

Maximum Room Size Four Visual Notification
One Visual Notification Appliances per Room
ft m Appliance per Room (One per Wall)
20 x 20 6.10 x 6.10 15 NA
28 x 28 8.53 x 8.53 30 NA
30 x 30 9.14 x9.14 34 NA
40 x 40 12.2 x 12.2 60 15
45 x 45 18.7 x 13.7 75 19
50 x 50 15.2 x 15.2 94 30
54 x 54 16.5 x 16.5 110 30
55 x b 16.8 x 16.8 115 30
60 x 60 18.3 x 18.3 135 30
63 x 63 19.2 x 19.2 150 37
68 x 68 20.7 x 20.7 177 43
70 x 70 21.3 x21.3 184 60
80 x 80 24.4 x24.4 240 60
90 x 90 27.4x27.4 304 95
100 x 100 30.5 x 30.5 375 95
110 x 110 33.5 x 33.5 455 135
120 x 120 36.6 x 36.6 540 135
130 x 130 39.6 x 39.6 635 185

NA: Not allowable.
[72:Table 18.5.5.7.1(a)]

Table 6.5.5.5.1(b) Room Spacing for Ceiling-Mounted Visual Notification Appliances

Maximum Room Size Maximum Lens Height* Minimum Required Light
Output (Effective
Intensity); One Visual

ft m ft m Notification Appliance (cd)
20 x 20 6.1 x 6.1 10 3.0 15
30 x 30 9.1 x9.1 10 3.0 30
40 x 40 12.2 x 12.2 10 3.0 60
44 x 44 13.4 x 13.4 10 3.0 75
20 x 20 6.1 x 6.1 20 6.1 30
30 x 30 9.1 x9.1 20 6.1 45
44 x 44 13.4 x 13.4 20 6.1 75
46 x 46 14.0 x 14.0 20 6.1 80
20 x 20 6.1 x 6.1 30 9.1 55
30 x 30 9.1 x9.1 30 9.1 75
50 x 50 15.2x 15.2 30 9.1 95
53 x 53 16.2 x 16.2 30 9.1 110
55 x b5 16.8 x 16.8 30 9.1 115
59 x 59 18.0 x 18.0 30 9.1 135
63 x 63 19.2 x 19.2 30 9.1 150
68 x 68 20.7 x 20.7 30 9.1 177
70 x 70 21.3x21.3 30 9.1 185

*This does not preclude mounting lens at lower heights.
[72:Table 18.5.5.7.1(b)]
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FIGURE 6.5.5.5.1 Room Spacing for Wall-Mounted Visual
Notification Appliances. [72:Figure 18.5.5.7.1]

6.5.5.5.8 If the ceiling-mounted visual notification appliance is
not located at the center of the room, the effective intensity
(cd) shall be determined by doubling the distance from the
appliance to the farthest wall to obtain the maximum room
size. [72:18.5.5.7.8]

6.5.5.6* Spacing in Corridors.

6.5.5.6.1 The installation of visual notification appliances in
corridors 20 ft (6.1 m) or less in width shall be in accordance
with the requirements of either 6.5.5.5 or 6.5.5.6.
[72:18.5.5.8.1]

6.5.5.6.2 Paragraph 6.5.5.6 shall apply to corridors not
exceeding 20 ft (6.1 m) in width. [72:18.5.5.8.2]

6.5.5.6.3 In a corridor application, visual notification applian-
ces shall be rated not less than 15 cd. [72:18.5.5.8.3]

6.5.5.6.4 Corridors greater than 20 ft (6.1 m) wide shall
comply with the spacing requirements for rooms in accordance
with 6.5.5.5. [72:18.5.5.8.4]

6.5.5.6.5% Visual notification appliances shall be located not
more than 15 ft (4.57 m) from the end of the corridor with a
separation not greater than 100 ft (30.5 m) between applian-
ces.

6.5.5.6.6 If there is an interruption of the concentrated view-
ing path, such as a fire door or an elevation change, the area
shall be treated as a separate corridor. [72:18.5.5.8.6]

6.5.5.6.7 In corridors where more than two visual notification
appliances are in any field of view, they shall flash in synchroni-
zation. [72:18.5.5.8.7]

6.5.5.6.8 Visual notification appliances in corridors shall be
permitted to be mounted on the ceiling, end wall, or the side
wall of the corridor. [72:18.5.5.8.8]

6.5.5.7 Performance-Based Alternative.

6.5.5.7.1 Any design that provides a minimum of 0.0375
lumens/ft? (0.4036 lumens/m?) of illumination at any point
within the covered area at all angles specified by the polar
dispersion planes for wall- or ceiling-mounted public mode
visual notification appliances in UL 1638, Visible Signaling Devi-
ces for Fire Alarm and Signaling Systems, Including Accessories, or
equivalent, as calculated for the maximum distance from the
nearest visual notification appliance, shall be permitted in lieu
of the requirements of 6.5.5, excluding 6.5.5.8. [72:18.5.5.9.1]

6.5.5.7.2 Documentation provided to the AH]J shall include
inverse square law calculations using each of the vertical and
horizontal polar distribution angles in UL 1638, Visible Signal-
ing Devices for Fire Alarm and Signaling Systems, Including Accesso-
ries, or equivalent. [72:18.5.5.9.2.1]

6.5.5.7.2.1 The inverse square law calculations shall account
for the effects of polar distribution using one of the following:

(1) The percentages from the applicable table(s) in UL 1638,
Visible Signaling Devices for Fire Alarm and Signaling Systems,
Including Accessories, or equivalent

(2) The actual results of laboratory tests of the specific appli-
ance to be used as recorded by the listing organization

[72:18.5.5.9.2.2]

6.5.5.8 Sleeping Areas.

6.5.5.8.1 Combination fuel gas detectors and visual notifica-
tion appliances or combination fuel gas alarms and visual noti-
fication appliances shall be installed in accordance with the
applicable requirements of Chapter 5, Chapter 6, and Chap-
ter 9.

6.5.5.8.2 For rooms with a linear dimension greater than 16 ft
(4.87 m), the visual notification appliance shall be located
within 16 ft (4.87 m) of the pillow.

6.5.6 Location of Visual Notification Appliances for Wide Area
Signaling. Visual notification appliances for wide-area signal-
ing shall be installed in accordance with the requirements of
the AHJ, approved design documents, and the manufacturer’s
published instructions to achieve the required performance.
[72:18.5.6]

6.6* Visual Characteristics—Private Mode. Visual notification
appliances used in the private mode shall be of a sufficient
quantity and intensity and located so as to meet the intent of
the user and the AHJ. [72:18.6]

6.7 Supplementary Visible Signaling Methods.

6.7.1 A supplementary visual notification appliance shall be
intended to augment an audible or visual signal. [72:18.7]

6.7.2 Supplementary visual notification appliances shall be
permitted to be located less than 80 in. (2.03 m) above the
floor. [72:18.7.2]

6.8 Textual Audible Appliances.

6.8.1 Loudspeaker appliances. Loudspeaker appliances shall
comply with Section 6.4. [72:18.8.1.1]

6.8.2% The sound pressure level, in dBA, of the tone produced
by a signaling loudspeaker shall comply with all the require-
ments in 6.4.2 (public), 6.4.3 (private), or 6.4.4 (sleeping) for
the intended mode or shall comply with the requirements of
6.4.5 (narrow band tone signaling). [72:18.8.1.2]
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6.9* Textual and Graphical Visible Appliances.
6.9.1 Application

6.9.1.1 Textual and graphical visual appliances shall be
permitted to be used to signal information about fuel gases or
other emergency conditions or to direct intended responses to
those conditions.

6.9.1.2 This section does not apply to means of egress signs,
room identification signs, and other signage that could be
required by other governing laws, codes, or standards.
[72:18.9.1.2]

6.9.1.3 Textual visual appliance messages shall be permitted to
be static, flashing, or scrolling. [72:18.9.1.3]

6.9.2 Location.

6.9.2.1 Private Mode. Unless otherwise permitted or required
by other governing laws, codes, or standards, or by other parts
of this standard or by the AH]J, all textual and graphical visual
notification appliances in the private mode shall be located in
rooms that are accessible only to those persons directly
concerned with the implementation and direction of emer-
gency response in the areas protected by the system.
[72:18.9.2.1]

6.9.2.2 Public Mode. Textual and graphical visual notification
appliances used in the public mode shall be located to ensure
visibility to the occupants of the protected area or to the inten-
ded recipients. [72:18.9.2.2]

6.9.2.3 Mounting. Desktop and surface-mounted textual and
graphical visual notification appliances shall be permitted.
[72:18.9.2.3]

6.9.3 Performance. The information produced by textual and
graphical visual appliances shall be clear and legible at the
intended viewing distance. [72:18.9.3]

6.9.4*% Character and Symbol Requirements and Viewing
Distance.

6.9.4.1 This section applies to visual characters and graphic
elements and does not address raised characters or braille that
could be required by other governing laws, codes, or standards
[72:18.9.4.1]

6.9.4.2* Characters and symbols shall contrast with their back-
ground using either positive contrast (light on a dark back-
ground) or negative contrast (dark on a light background).
[72:18.9.4.2]

6.9.4.3 Characters and symbols and their background shall
have a nonglare finish. [72:18.9.4.3]

6.9.4.4% Characters shall be permitted to be uppercase or
lowercase, or a combination of both. [72:18.9.4.4]
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6.9.4.5 Characters shall be conventional in form and not
italic, oblique, script, highly decorative, or of other unusual
form and shall use sans serif fonts. [72:18.9.4.5]

6.9.4.6 Characters shall be selected from fonts where the
width of the uppercase letter “O” is 55 percent minimum and
110 percent maximum of the height of the uppercase letter “I”.
[72:18.9.4.6]

6.9.4.7* Character and symbol height for appliances other

than desktop monitors or displays shall meet all of the follow-

ing criteria:

(1) Minimum character height shall comply with Table
6.9.4.7.

(2) Viewing distance shall be measured as the horizontal
distance between the character and an obstruction
preventing further approach towards the appliance.

(3) Character height shall be based on the uppercase letter
“L”

[72:18.9.4.7]

6.9.4.8% All characters and symbols displayed by textual and
graphical visual notification appliances shall be a minimum of
40 in. (1.02 m) above the ground or finished floor.
[72:18.9.4.8]

6.9.4.9 Stroke thickness of the uppercase letter “I” shall be
minimum 10 percent and maximum 30 percent of the height
of the character. [72:18.9.4.9]

6.9.4.10 Character spacing shall be measured between the two
closest points of adjacent characters, excluding word spaces.
Spacing between individual characters shall be minimum
10 percent and maximum 35 percent of character height.
[72:18.9.4.10]

6.9.4.11 Spacing between the baselines of separate lines of
characters within a message shall be 135 percent minimum and
170 percent maximum of the character height. [72:18.9.4.11]

6.10 Tactile Appliances.

6.10.1 Application. Tactile appliances shall be permitted if
used in addition to audible and/or visual notification applian-
ces. [72:18.10.1]

6.10.2*% Performance. Tactile appliances shall meet the
performance requirements of UL 1971, Signaling Devices for the
Hearing Impaired, or equivalent. [72:18.10.2]

6.11* Emergency Services Interfaces. Where required by the
enforcing authority; governing laws, codes, or standards; or
other parts of this standard, annunciators, information display
systems, and controls for portions of a system provided for use
by emergency service personnel shall be designed, arranged,
and located in accordance with the requirements of the organi-
zations intended to use the equipment. [72:10.18.6]
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Table 6.9.4.7 Visual Character and Graphic Symbol Heights Based on Height and Distance

Horizontal Viewing

Minimum Character or Symbol Height for Installed Elevation

At 40 in. to 70 in.

(1.0 m to 1.8 m) Above

At Greater Than 70 in. At Greater Than 120 in.
to 120 in. (1.8 m to

(3.0 m) Above the

Distance the Floor 3.1 m) Above the Floor Floor
ft m in. mm in. mm in. mm
1 0.3 % 16 2 51 3 76
2 0.6 % 16 2 51 3 76
3 0.9 % 16 2 51 3 76
4 1.2 % 16 2 51 3 76
5 1.5 % 16 2 51 3 76
6 1.8 % 16 2 51 3 76
7 2.1 Y 19 2 51 3 76
8 2.4 % 22 2 51 3 76
9 2.7 1 25 2 51 3 76
10 3 1% 29 2 51 3 76
11 3.4 1Y 32 2 51 3 76
12 3.7 1% 35 2 51 3 76
13 4 1% 38 2 51 3 76
14 4.3 1% 41 2 51 3 76
15 4.6 1% 44 2 51 3 76
16 4.9 1% 48 2% 54 3 76
17 5.2 2 51 2% 57 3 76
18 5.5 2% 54 2% 60 3 76
19 5.8 2%, 57 2% 64 3 76
20 6.1 2% 60 2% 67 3 76
21 6.4 2% 64 2% 70 3 76
22 6.7 2% 67 2% 73 3% 79
23 7 2% 70 3 76 3 83
24 7.3 2% 73 3% 79 3% 86
25 7.6 3 76 RYA 83 3% 89
>25 >7.6 3+ ¥ 76 + h* 3V, + h* 83 + h* 3% + h* 89 + h*

*For each foot of horizontal viewing distance greater than 25 ft (7.6 m), add %4 in. (3 mm) to the character or

symbol height.
[72:Table 18.9.4.7]
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Chapter 7 Off-Premises Signal Transmission

7.1 Application.

7.1.1 The performance, installation, and operation of fuel gas
detection systems at a continuously attended supervising
station or a communications center and between the protected
premises and the receiving station shall comply with the
requirements of this chapter.

7.1.2%* Communication from the fuel gas detection system
equipment to a receiving location other than as required by
7.1.1 shall be both of the following:

(1)  Permitted
(2) Not required to comply with the requirements of this
chapter

7.1.3 The requirements of Chapters 4, 5, and 8 shall also apply
unless they are in conflict with this chapter.

7.2 General. Connections to supervising stations or communi-
cations centers shall be in accordance with this chapter.

7.2.1 Signals.

7.2.1.1 Alarm Signal Priority and Disposition. A fuel gas
alarm signal shall take precedence over supervisory or trouble
signals.

7.2.1.1.1 The actuation of a fuel gas detector or system shall
be distinctively indicated as a fuel gas alarm signal.

7.2.1.1.2*% Servicing of a system in alarm that cannot be reset
shall comply with both of the following:

(1) Be in accordance with Chapter 8
(2)  Occur within 4 hours of the fuel gas alarm signal

7.2.1.2 Fuel Gas Detection System Trouble Signal Disposition.

7.2.1.2.1 Upon receipt of a fuel gas detection system trouble
signal, the responsible party(ies) shall be notified.

7.2.1.2.2 Servicing of a system in trouble shall comply with
both of the following:

(1) Be in accordance with Chapter 8
(2)  Occur within 4 hours of the trouble indication

7.2.2% Supervising Station. Upon receipt of a fuel gas alarm
signal, supervising station personnel shall perform the follow-
ing actions in the order listed:

(1) Immediately retransmit indication of the fuel gas alarm
signal to the communications center

(2) Contact the responsible party(ies) in accordance with the
notification plan

7.2.3* Emergency Response Agency (ERA). Where a fuel gas
alarm signal is transmitted directly to a communications center,
communications center personnel shall perform the following
actions in the order listed:

(1)  Follow standard operating procedures
(2) Contact the responsible party(ies) in accordance with the
notification plan

7.3 Prearranged Testing. Where the signal results from a
prearranged test, the action required by 7.2.2 and 7.2.3 shall
not be required.
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7.4 Operation and Record Keeping.

7.4.1 The operation, staffing, and recordkeeping for a super-
vising station shall be in accordance with NFPA 72.

7.4.2 The operation, staffing, and recordkeeping for a
communications center shall be in accordance with

NFPA 1225.

Chapter 8 Inspection, Testing, and Maintenance

8.1 Application. This chapter covers the requirements for the
inspection, testing, and maintenance of fuel gas alarms, detec-
tors, systems, and their components.

8.1.1 More stringent inspection, testing, or maintenance
procedures shall be permitted.

8.1.2 Inspection testing and maintenance programs shall
encompass all of the following:

(1) Compliance with the requirements of this chapter

(2) Conformity with the equipment manufacturers' published
instructions

(3) Verification of operation of the fuel gas alarms, detectors,
systems, and their components

8.1.3 The use of alternative test methods or testing devices
shall be permitted, provided such methods or devices are
equivalent in effectiveness and safety and meet the intent of
the requirements of this chapter.

8.2 General.
8.2.1 Responsibilities.

8.2.1.1 The property or building or system owner or the
owner’s designated representative shall be responsible for
inspection, testing, and maintenance of the system and for
alterations or additions to this system. [72:14.2.3.1]

8.2.1.2 Where the property owner is not the occupant, the
property owner shall be permitted to delegate the authority
and responsibility for inspecting, testing, and maintaining the
fuel gas detection systems to the occupant, management firm,
or managing individual through specific provisions in the lease,
written use agreement, or management contract.

8.2.1.3 Inspection, testing, or maintenance shall be permitted
to be done by the building or system owner or a person or
organization other than the building or system owner if
conducted under a written contract. [72:14.2.3.3]

8.2.1.4 Where the building or system owner has delegated any
responsibilities for inspecting, testing, or maintenance, a copy
of the written delegation required by 8.2.1.3 shall be provided
to the AHJ upon request. [72:14.2.3.4]

8.2.1.5* Service Personnel Qualifications and Experience.
Service personnel shall be qualified and experienced in accord-
ance with the requirements of 4.4.3. [72:14.2.3.6]

8.2.2*% Notification.

8.2.2.1 Before proceeding with any testing, all persons and
facilities receiving alarm, supervisory, or trouble signals and all
building occupants shall be notified of the testing to prevent
unnecessary response. [72:14.2.4.1]
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8.2.2.2 The owner or the owner’s designated representative
and service personnel shall coordinate system testing to
prevent interruption of critical building systems or equipment.
[72:14.2.4.3]

8.2.3 System Documentation. Prior to system maintenance or
testing, the record of completion and the information regard-
ing the system and system alterations, including specifications,
wiring diagrams, and floor plans, shall be provided by the
owner or a designated representative to the service personnel
upon request.

8.2.4*% Test Plan.

8.2.4.1 A test plan shall be developed to clearly establish the
scope of the testing for the fire alarm or signaling system.
[72:14.2.10.1]

8.2.4.2 The test plan and results shall be documented with the
testing records. [72:14.2.10.2]

8.3 Inspection.

8.3.1* Unless otherwise permitted by 8.3.2, visual inspections
shall be performed in accordance with the schedules in Table
8.3.1 or more often if required by the AHJ. [72:14.3.1]

8.3.2 Devices or equipment that is inaccessible for safety
considerations (e.g., continuous process operations, energized
electrical equipment, radiation, and excessive height) shall be
permitted to be inspected during scheduled shutdowns if
approved by the AH]J. [72:14.3.2]

8.3.3 Extended intervals shall not exceed 18 months.
[72:14.3.3]

8.3.4 Initial and reacceptance inspections shall be made to
ensure compliance with approved design documents and to
ensure installation in accordance with this standard and other
required installation standards. [72:14.3.4]

8.3.5 Periodic visual inspections in accordance with Table
8.3.1 shall be made to assure that there are no changes that
affect equipment performance. [72:14.3.5]

8.4 Testing.
8.4.1 Initial Acceptance Testing.

8.4.1.1 All new systems shall be inspected and tested in
accordance with the requirements of Chapter 8. [72:14.4.1.1]

8.4.1.2 The AHJ shall be notified prior to the initial accept-
ance test. [72:14.4.1.2]

8.4.2*% Reacceptance Testing.

8.4.2.1 When an initiating device, notification, appliance, or
control relay is added, it shall be functionally tested.
[72:14.4.2.1]

8.4.2.2 When an initiating device, notification appliance, or
control relay is deleted, another device, appliance, or control
relay on the circuit shall be operated. [72:14.4.2.2]

8.4.2.3 When modifications or repairs to control equipment
hardware are made, the control equipment shall be tested in
accordance with Table 8.4.3, items 2(1) and 2(4). [72:14.4.2.3]

8.4.2.4 When changes are made to site-specific software, the

following shall apply:

(1) All functions known to be affected by the change, or iden-
tified by a means that indicates changes, shall be tested
end to end from the affected sensor(s) to final action(s).
(See 8.2.4.)

(2) In addition, 10 percent of initiating devices that are not
directly affected by the change, up to a maximum of 50
devices, also shall be both of the following:

(a) Tested
(b)  Verified for correct system operation

(3) A revised record of completion in accordance with
4.14.1.4 shall be prepared to reflect these changes.

8.4.2.5% Changes to the system executive software shall
require at least a 10 percent functional test of the system,
including a test of at least one device on each input and output
circuit to verify critical system functions such as notification
appliances, control functions, and off-premises reporting.

8.4.3% Test Methods. Fuel gas detection systems and associ-
ated equipment shall be tested according to Table 8.4.3.

8.4.4% Testing Frequency. Unless otherwise permitted by
other sections of this standard, testing shall be performed in
accordance with the schedules in Table 8.4.3, or more often if
required by the AH]J. [72:14.4.4]

8.4.4.1*% Devices or equipment that are inaccessible for safety
considerations shall be permitted to be tested during sched-
uled shutdowns if approved by the AH]J.

8.4.4.2 Extended intervals shall not exceed 18 months.

8.4.4.3 If automatic testing is performed at least weekly by a
remotely monitored fuel gas detection control unit specifically
listed for the application, both of the following shall apply:

(1) The manual testing frequency shall be permitted to be
extended to annually.
(2) Table 8.4.3 shall apply.

8.4.5 Functional Test of Fuel Gas Detectors.

8.4.5.1 Fuel gas detector tests shall be performed at initial
acceptance and annually by the introduction of fuel gas into
the sensing chamber or element.

8.4.5.2 An electronic check (e.g., magnets, analog values, etc.)
shall not be sufficient to comply with this requirement.

8.4.5.3 The functional test shall be performed in accordance
with the manufacturer’s published instructions.

8.4.5.4% The result of each fuel gas detector test shall be
confirmed through indication at the detector and the control
unit.

8.4.5.5 All tests and results shall be recorded.
8.5 Maintenance.

8.5.1 Fuel gas detection system equipment shall be main-
tained in accordance with the manufacturer’s published
instructions.
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Table 8.3.1 Visual Inspection Frequencies

Initial Periodic
Component Acceptance Frequency Method Reference
1. All equipment X Annual Ensure there are no changes that 8.3.4
affect equipment performance.
Inspect for building modifications,
occupancy changes, changes in
environmental conditions, device
location, physical obstructions,
device orientation, physical
damage, and degree of cleanliness.
2. Control equipment:
(1) Fuel gas detection systems Verify a system normal condition.
monitored for alarm, supervisory,
and trouble signals
(a) Fuses X Annual
(b) Interfaced equipment X Annual
(c) Lamps and LEDs X Annual
(d) Primary (main) power supply X Annual
(e) Trouble signals X Annual
(2) Fuel gas detection systems Verify a system normal condition.
unmonitored for alarm,
supervisory, and trouble signals
(a) Fuses X Weekly
(b) Interfaced equipment X Weekly
(c) Lamps and LEDs X Weekly
(d) Primary (main) power supply X Weekly
(e) Trouble signals X Weekly
3. Reserved
4. Emergency voice/alarm X Semiannual  Verify location and condition.
communications equipment
5. Reserved
6.  Reserved
7. Reserved
8. Batteries 459
(1) Valve-regulated lead-acid (VRLA)
batteries
(a) General X N/A Ensure month and year of
manufacture is marked in the
month/year format on each
battery cell/unit. Verify tightness
of battery connections.
Inspect terminals for corrosion,
excessive container/cover
distortion, cracks in cell/unit or
leakage of electrolyte. Replace any
battery cell/unit if corrosion,
distortion, or leakage is observed.
(b) Marking N/A Semiannual  Verify marking of the month/year of
manufacture on each battery cell/
unit. Replace any cell/unit if alarm
equipment manufacturer’s
replacement date has been
exceeded.
(continues)
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Table 8.3.1  Continued
Initial Periodic
Component Acceptance Frequency Method Reference
(2) Primary (dry cell) other than X Semiannual  Verify marking of the month/year of

those used in low-power radio manufacture. Replace if alarm

(wireless) systems in accordance equipment/battery manufacturer’s

with Chapter 5 replacement date has been
exceeded.
Replacement date not to exceed
12 months. Verify tightness of
connections. Inspect for corrosion
or leakage. Replace any battery
cell/unit if corrosion or leakage is
observed.

9.  Remote annunciators X Semiannual  Verify location and condition.

10.  Notification appliance circuit power X Annual Verify proper fuse ratings, if any. Section 4.5

extenders Verify that lamps and LEDs
indicate normal operating status of
the equipment.

11.  Remote power supplies X Semiannual  Verify proper fuse ratings, if any. Section 4.5
Verify that lamps and LEDs
indicate normal operating status of
the equipment.

12.  Transient suppressors X Semiannual  Verify location and condition.

13.  Reserved

14.  Fiber-optic cable connections X Annual Verify location and condition.

15.  Initiating devices Verify location and condition (all
devices).

(1) Fuel gas air sampling

(a) General X Semiannual  Verify that in-line filters, if any, are
clean.

(b) Sampling system piping and X Verify that sampling system piping

sampling ports and fittings are installed properly,
appear airtight, and are
permanently fixed. Confirm that
sampling pipe is conspicuously
identified. Verify that sample ports
or points are not obstructed.

(2) Fuel gas duct detectors

(a) General X Semiannual  Verify that detector is rigidly
mounted. Confirm that no
penetrations in a return air duct
exist in the vicinity of the detector.
Confirm the detector is installed so
as to sample the airstream at the
proper location in the duct.

(b) Sampling tube X Verify proper orientation. Confirm
the sampling tube protrudes into
the duct in accordance with system
design.

(3) Electromechanical releasing X Semiannual

devices
(4) Supervisory signal devices X Quarterly

(continues)
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Table 8.3.1  Continued
Initial Periodic
Component Acceptance Frequency Method Reference
16.  Fuel gas alarm control interface and X Semiannual  Verify location and condition.
carbon monoxide emergency
control function interface
17.  Notification appliances Verify location and condition (all
appliances).
(1) Audible appliances X Semiannual
(2) Audible textual notification X Semiannual
appliances
(3) Visual appliances
(a) General X Semiannual 6.5.5
(b) Candela rating X Verify that the candela rating 6.5.5
marking agrees with the approved
drawings.

Note: N/A = not applicable, no minimum requirement established.

*For other than VRLA or primary (dry) cell batteries, refer to the battery manufacturer’s published instructions or IEEE 450, Recommended Practice for
Maintenance, Testing, and Replacement of Vented Lead-Acid Batteries for Stationary Applications, for vented lead-acid batteries; and IEEE 1106, Recommended
Practice for Installation, Maintenance, Testing, and Replacement of Vented Nickel-Cadmium Batteries for Stationary Applications, for nickel-cadmium batteries.

8.5.2 Resetting.

8.5.2.1 Fuel gas apparatus that require resetting to maintain
normal operation shall be restored to normal as promptly as
possible after each test and alarm and kept in normal condi-
tion for operation.

8.5.2.2 All test signals received shall be recorded to indicate
date and time.

8.6 Records.

8.6.1 Permanent Records. After successful completion of
acceptance tests approved by the AHJ, the requirements in
8.6.1.1 and 8.6.1.2 shall apply. [72:14.6.1]

8.6.1.1 A set of reproducible as-built installation drawings,
operation and maintenance manuals, and a written sequence
of operation shall be provided to the building owner or the
owner’s designated representative. [72:14.6.1.1]

8.6.1.2 The system owner shall be responsible for maintaining
these records for the life of the system for examination by any
AHJ. Paper or electronic media shall be permitted.
[72:14.6.1.3]

8.6.2 Maintenance, Inspection, and Testing Records.

8.6.2.1 Records shall be retained until the next test and for 1
year thereafter. [72:14.6.2.1]

8.6.2.2 A record of all inspections, testing, and maintenance
shall be provided in accordance with Figure 8.6.2.2.
[72:14.6.2.4]

8.6.2.3 The system shall be identified by a placard, sticker, or
other means to indicate the next regularly scheduled inspec-
tion period in accordance with Figure 8.6.2.2.

8.6.2.4 The existing means of indicating the next regularly
scheduled inspection period shall be permitted, instead of the

2023 Edition

requirements of 8.6.2.3, if the devices have been tested as part
of the normal fuel gas alarm testing.

8.6.2.5 If off-premises monitoring is provided, records of
signals, tests, and operations recorded at the monitoring center
shall be maintained for not less than 12 months.

8.6.2.6 Upon request, a hard copy record shall be available for
examination by the AH]J.

8.6.2.7 Paper or electronic media shall be permitted.
8.7 Single- and Multiple-Station Fuel Gas Alarms.

8.7.1 Single- and multiplesstation fuel gas alarms and all
connected appliances shall be inspected and tested in accord-
ance with the manufacturer's published instructions at least
monthly.

8.7.2 Alarms shall be replaced in the following instances:

(1) When either the end-oflife signal is activated or the
manufacturer’s replacement date is reached
(2)  When the alarm fails to respond to operability tests

8.7.3 Any combination of smoke/carbon monoxide/fuel gas
alarms shall be replaced when the end-of-life signal activates or
10 years from the date of manufacture, whichever comes first,
unless otherwise provided by the manufacturer's published
instructions.

8.7.4 Where batteries are used as a source of energy for
alarms, the batteries shall be replaced in accordance with the
alarm equipment manufacturer’s published instructions.

8.7.5*% The occupant of a dwelling unit shall be deemed quali-
fied to perform inspection, testing, and maintenance on single-
and multiple-station fuel gas alarms and all connected
appliances protecting that dwelling unit when provided with
the manufacturer’s published instructions.
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Table 8.4.3 Testing

Component

Initial
Acceptance

Periodic
Frequency

Method

1. All equipment

X

See Table 8.3.1.

2. Control equipment and
transponder
(1) Functions

(2) Fuses
(3) Interfaced equipment

(4) Lamps and LEDs
(5) Primary (main) power

supply

HA

Annually

Annually
Annually

Annually
Annually

Verify correct receipt of alarm, supervisory, and trouble signals
(inputs); operation of evacuation signals and auxiliary functions
(outputs); circuit supervision, including detection of open circuits
and ground faults; and power supply supervision for detection of
loss of ac power and disconnection of secondary batteries.

Verify rating and supervision.

Verify integrity of single or multiple circuits providing interface
between two or more control units. Test interfaced equipment
connections by operating or simulating operation of the
equipment being supervised. Verify signals required to be
transmitted at the control unit.

[luminate lamps and LEDs.

Disconnect and test all secondary (standby) power under maximum
load, including all alarm appliances requiring simultaneous
operation. Reconnect all secondary (standby) power at end of test.
Test redundant power supplies separately.

3. Fuel gas detection control
unit trouble signals
(1) Audible and visual

(2) Disconnect switches

(3) Ground-fault monitoring
circuit

(4) Transmission of signals to
off-premises location

Annually

Annually

Annually

Annually

Verify operation of control unit trouble signals. Verify ring-back
feature for systems using a trouble-silencing switch that requires
resetting.

If control unit has disconnect or isolating switches, verify
performance of intended function of each switch. Verify receipt of
trouble signal when a supervised function is disconnected.

If the system has a ground detection feature, verify the occurrence of
ground-fault indication whenever any installation conductor is
grounded.

Actuate an initiating device and verify receipt of alarm signal at the
off-premises location.

Create a trouble condition and verify receipt of a trouble signal at
the off-premises location.

Actuate a supervisory device and verify receipt of a supervisory signal
at the off-premises location. If a transmission carrier is capable of
operation under a single- or multiple-fault condition, activate an
initiating device during such fault condition and verify receipt of
an alarm signal and a trouble signal at the off-premises location.

4. Supervising station alarm —
transmitting equipment

Annually

Test all system functions and features in accordance with the
equipment manufacturer’s published instructions for correct
operation in conformance with the applicable sections of
Chapter 7.

Except for DACT, actuate initiating device and verify receipt of the
correct initiating device signal at the supervising station within

90 seconds. Upon completion of the test, restore the system to its
functional operating condition.

If test jacks are used, conduct the first and last tests without the use
of the test jack.”

5. Engine-driven generator

Monthly

If an engine-driven generator dedicated to the system is used as a
required power source, verify operation of the generator in
accordance with NFPA 110 by the building owner.

(continues)
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Table 8.4.3

Continued

Component

Initial
Acceptance

Periodic
Frequency

Method

Secondary (standby) power
supply

X

Annually

Disconnect all primary (main) power supplies and verify the
occurrence of required trouble indication for loss of primary
power. Measure or verify the system’s standby and alarm current
demand and verify the ability of batteries to meet standby and
alarm requirements using manufacturer’s data. Operate general
alarm systems a minimum of 5 minutes and emergency/voice
communications systems for a minimum of 15 minutes. Reconnect
primary (main) power supply at end of test.

Emergency storage system
(ESS)

Annually

If an ESS dedicated to the system is used as a required power source,
verify by the building owner operation of the UPS system in
accordance with NFPA 111.

VRLA battery and charger”

(1) Temperature test

(2) Charger test*

(3) Cell/Unit voltage test

(4) Ohmic test?

(5) Replacement/Load test*

Semiannually

Semiannually

Semiannually

N/A

Semiannually

3 years

Prior to conducting any battery testing, verify by the person
conducting the test, that all system software stored in volatile
memory is protected from loss.

Upon initially opening the cabinet door, measure and record the
temperature of each battery cell/unit at the negative terminal with
an infrared thermometer.

Replace any battery cell/unit if the temperature is greater than
18°F (10°C) above ambient.

With the battery fully charged and connected to the charger,
measure the voltage across the battery with a voltmeter. Verify the
voltage is within the battery/alarm equipment manufacturer’s
recommendations. If the voltage is outside of the specified limits,
either adjust the charger to within limits or replace the charger.

With the battery fully charged and connected to the charger,
measure the voltage of each cell/unit with a voltmeter. Replace the
battery when any cell/unit measures a voltage less than 13.26 volts.

When the battery is installed, establish a baseline ohmic value for
each battery cell/ unit or where available use baseline ohmic
values provided by the battery or test equipment manufacturer. In
either case record the base line ohmic value on each battery cell/
unit.

With the battery fully charged and connected to the charger,
measure the internal ohmic value of each battery cell/unit. Record
the test date and ohmic value on each cell/unit. Replace the
battery when the ohmic measurement of any cell/ unit deviates
from the established baseline by 30% or more for conductance
and 40% or more for resistance or impedance. Where the battery
or test equipment manufacturer’s baseline ohmic values are used,
replace the battery when any cell/unit has an internal ohmic value
outside of the acceptable range.

Replace the battery or conduct a load test of the battery capacity.
Load test the battery based on the manufacturer’s specifications
for a discharge rate of 3 hours or more by applying the current
indicated for the selected hourly discharge rate continuously, until
the terminal voltage decreases to the end voltage specified by the
manufacturer. Record the test duration and calculate the battery
capacity including adjustment for ambient temperature. Replace
the battery if capacity is less than or equal to 80% or at the next
scheduled test interval if battery capacity is less than 85%.

Remote annunciators

Annually

Verify the correct operation and identification of annunciators. If
provided, verify the correct operation of annunciator under a fault
condition.

10.

Reserved

11.

Reserved

12.

Reserved

2023 Edition
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Table 8.4.3  Continued

Component

Initial
Acceptance

Periodic
Frequency

Method

13.  Conductors—metallic
(1) Stray voltage

(2) Ground faults

(3) Short-circuit faults

(4) Loop resistance

(5) Circuit integrity

X

N/A

N/A

N/A

N/A

N/A

N/A

Annually

Test all installation conductors with a volt/ohmmeter to verify that
there are no stray (unwanted) voltages between installation
conductors or between installation conductors and ground. Verify
the maximum allowable stray voltage does not exceed 1 volt ac/dc,
unless a different threshold is specified in the published
manufacturer's instructions for the installed equipment.

Test all installation conductors, other than those intentionally and
permanently grounded, for isolation from ground per the installed
equipment manufacturer’s published instructions.

Test all installation conductors, other than those intentionally
connected together, for conductor-to-conductor isolation per the
published manufacturer's instructions for the installed equipment.
Also test these same circuits conductor-to-ground.

With each initiating and indicating circuit installation conductor pair
short-circuited at the far end, measure and record the resistance of
each circuit. Verify that the loop resistance does not exceed the
limits specified in the published manufacturer's instructions for
the installed equipment.

For initial and reacceptance testing, confirm the introduction of a
fault in any circuit monitored for integrity results in a trouble
indication at the fuel gas detection control unit. Open one
connection at not less than 10 percent of the initiating devices,
notification appliances and controlled devices on every initiating
device circuit, notification appliance circuit, and signaling line
circuit. Confirm all circuits perform as indicated in Sections 5.5,
5.6, and 5.7.

14.  Conductors—nonmetallic

(1) Fiber optics

(2) Circuit integrity

N/A

N/A

N/A

Annually

Test the fiber-optic transmission line by the use of an optical power
meter or by an optical time domain reflectometer used to measure
the relative power loss of the line. Test result data must meet or
exceed ANSI/TIA 568-C.3, Optical Fiber Cabling Components
Standard, related to fiber-optic lines and connection/splice losses
and the control unit manufacturer’s published specifications.

For initial and reacceptance testing, confirm the introduction of a
fault in any circuit monitored for integrity results in a trouble
indication at the fuel gas detection control unit. Open one
connection at not less than 10 percent of the initiating devices,
notification appliances, and controlled devices on every initiating
device circuit, notification appliance circuit, and signaling line
circuit. Confirm all circuits perform as indicated in Sections 5.5,
5.6, and 5.7.

For periodic testing, test each initiating device circuit, notification
appliance circuit, and signaling line circuit for correct indication
at the control unit. Confirm all circuits perform as indicated in
Sections 5.5, 5.6, and 5.7.

15.  Initiating devices
(1) Fuel gas detectors—

functional test

(a) Air sampling

(b) Duct type

Annually

Annually

Functionally test all fuel gas system detectors in accordance with 8.4.5.

Test with smoke or a listed and labeled product acceptable to the
manufacturer or in accordance with their published instructions.
Test from the end sampling port or point on each pipe run. Verify
airflow through all other ports or points.
Test or inspect air duct detectors to ensure that the device will
sample the airstream. Ensure the test is in accordance with the
manufacturer’s published instructions.

(continues)
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Table 8.4.3

Continued

Initial
Acceptance

Component

Periodic
Frequency

Method

(2) Fuel gas detectors with X
control output functions

Annually

Verify that the control capability remains operable even if all of the
initiating devices connected to the same initiating device circuit or
signaling line circuit are in an alarm state.

16.

Interface equipment X

Test interface equipment connections by operating or simulating the
equipment being supervised. Verify signals required to be
transmitted are received at the control unit. Test frequency for
interface equipment is the same as the frequency required by the
applicable NFPA standard(s) for the equipment being supervised.

17.

Alarm notification appliances
(1) Audible® X

N/A
(2) Audible textual X
notification appliances
(e.g., speakers and other

appliances to convey voice
messages)

N/A

(3) Visual X

N/A

N/A

Annually

N/A

Annually

N/A

Annually

For initial and reacceptance testing, measure sound pressure levels
for signals with a sound level meter meeting ANSI S1.4A,
Electroacoustics — Sound Level Meters, Type 2 requirements. Measure
sound pressure levels throughout the protected area to confirm
that they are in compliance with Chapter 6. Set the sound level
meter in accordance with ANSI S3.41, Audible Emergency Fvacuation
(E2) and Evacuation Signals with Relocation Instructions (ESRI), using
the time-weighted characteristic F (FAST).

For periodic testing, verify the operation of the notification
appliances.8

For initial and reacceptance testing, measure sound pressure levels
for signals with a sound level meter meeting ANSI S1.4A,
Electroacoustics — Sound Level Meters, Type 2 requirements. Measure
sound pressure levels throughout the protected area to confirm
that they are in compliance with Chapter 6. Set the sound level
meter in accordance with ANSI S3.41, Audible Emergency Evacuation
(E2) and Evacuation Signals with Relocation Instructions (ESRI), using
the time-weighted characteristic F (FAST).

Verify audible information to be distinguishable and
understandable and in compliance with 6.4.8.

For periodic testing, verify the operation of the notification
appliances.’

Perform initial and reacceptance testing in accordance with the
manufacturer’s published instructions. Verify appliance locations
to be per approved layout and confirm that no floor plan changes
affect the approved layout. Verify that the candela rating marking
agrees with the approved drawing. Confirm that each appliance
flashes.

For periodic testing, verify that each appliance flashes.

18.

19.

Fuel gas control functions" X

Special procedures
(1) Multiplex systems X

Annually

Annually

For initial, reacceptance, and periodic testing, verify fuel gas control
function interface device activation. Where a fuel gas control
function interface device is disabled or disconnected during
initiating device testing, verify that the disabled or disconnected
fuel gas control function interface device has been properly
restored.

Verify communications between sending and receiving units under
both primary and secondary power.
Verify communications between sending and receiving units under
open-circuit and short-circuit trouble conditions.
Verify communications between sending and receiving units in all
directions where multiple communications pathways are provided.
If redundant central control equipment is provided, verify
switchover and all required functions and operations of secondary
control equipment.
Verify all system functions and features in accordance with
manufacturer’s published instructions.
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Table 8.4.3  Continued

Initial Periodic

Component Acceptance Frequency Method

20.  Low-power radio (wireless X N/A
systems)

The following procedures describe additional acceptance and
reacceptance test methods to verify wireless protection system
operation:

(1) Use the manufacturer’s published instructions and the as-built
drawings provided by the system supplier to verify correct
operation after the initial testing phase has been performed by the
supplier or by the supplier’s designated representative.

(2) Starting from the functional operating condition, initialize the
system in accordance with the manufacturer’s published
instructions. Confirm the alternative communications path exists
between the wireless control unit and peripheral devices used to
establish initiation, indication, control, and annunciation. Test the
system for both alarm and trouble conditions.

(3) Check batteries for all components in the system monthly
unless the control unit checks all batteries and all components
daily.

Notes:

*Some transmission equipment (such as, but not limited to, cable modems, fiber-optic interface nodes, and VoIP interfaces) are typically powered by
the building's electrical system using a secondary (standby) power supply that does not meet the requirements of this standard. This is intended to
ensure that the testing authority verifies full secondary (standby) power as required by Chapter 4. Additionally, refer to Table 8.4.3, items 7 and 8, for
secondary (standby) power supply testing.

"The battery tests in Table 8.4.3, Item 8, are based on VRLA batteries and it is the intent that the tests specified in (1) through (4) be performed in
order. For other secondary battery types, refer to the battery manufacturer’s published instructions or IEEE 450, Recommended Practice for Maintenance,
Testing, and Replacement of Vented Lead-Acid Batteries for Stationary Applications, for vented lead-acid batteries; and IEEE 1106, Recommended Practice for
Installation, Maintenance, Testing, and Replacement of Vented Nickel-Cadmium Batteries for Stationary Applications, for nickel-cadmium batteries.

“If the charger is adjustable, adjust the output voltage to 2.265 volts per cell £0.015 volts at 77°F (25°C) or as specified by the alarm equipment
manufacturer.

ISee A.8.4.3 Item 8(4). A load test per Item 8(5) is permitted in lieu of an ohmic test.

“See A.8.4.3 Item 8(5).

Chapter 6 would require 15 dB over average ambient sound for public mode spaces. Sometimes the ambient sound levels are different from what the
design was based upon. Private operating mode would require 10 dB over average ambient at the location of the device.

SWhere building, system, or occupancy changes have been observed, the owner should be notified of the changes. New devices might need to be
installed and tested per the initial acceptance testing criteria.

hSee A.8.4.3 and Table 8.4.3, Item 18.

8.8 Household Fuel Gas Detection Systems. reached, or when they fail to respond to operability tests,

hich first.
8.8.1 Testing of Household Fuel Gas Detection Systems. whichever comes Hs

8.8.2 Maintenance of Household Fuel Gas Detection Systems.
Maintenance of household fuel gas detection systems shall be
conducted according to the manufacturer’s published instruc-
tions.

8.8.1.1* Household fuel gas detection systems shall be tested
by a qualified service technician at least every 3 years according
to the methods in Table 8.4.3.

8.8.1.2 Fuel gas detectors used in household fuel gas detec-

8.8.3* Qualifications. Th t of a dwelli it shall
tion systems shall be tested in accordance with the manufactur- Qualifications € occupant o) a cwe g unt sha

er’s published instructions.

8.8.1.3 Fuel gas detectors shall be replaced when the end-of-
life signal is actuated, the manufacturer’s replacement date is

be deemed qualified to perform inspection, testing, and main-
tenance on household fuel gas detection systems protecting
that dwelling unit when provided with the manufacturer’s
published instructions.
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FUEL GAS DETECTION SYSTEM RECORD OF TESTING AND INSPECTION

To be completed by the system inspector or tester at the time of the inspection or test.
It shall be permitted to modify this form as needed to provide a more complete and/or clear record.
Insert N/A in all unused lines.
Attach additional sheets, data, or calculations as necessary to provide a complete record.

Date of this inspection or test: Time of inspection or test:

1. PROPERTY INFORMATION
Name of property:
Address:

Description of property:

Occupancy type:

Name of property representative:

Address:

Phone: Fax: E-mail:

Authority having jurisdiction over this property:

Phone: Fax: E-mail:

2. INSTALLATION, SERVICE, AND TESTING CONTRACTOR INFORMATION
Service and/or testing organization for this equipment:

Address:

Phone: Fax: E-mail:

Service technician or tester:

Qualifications of technician or tester:

A contract for test and inspection in accordance with NFPA standards is in effect as of:

The contract expires: Contract number: Frequency of tests and inspections:

Monitoring organization for this equipment:

Address:
Phone: Fax: E-mail:
Entity to which alarms are retransmitted: Phone:

3. TYPE OF SYSTEM OR SERVICE
1 Fuel gas system (nonvoice)
1 Fuel gas with emergency voice/alarm communications system (EVACS)

1 Combination fuel gas detection system, with the following components, describe:

NFPA 715 edition: Additional description of system(s):

© 2022 National Fire Protection Association NFPA 715 (p. 1 of 7)

FIGURE 8.6.2.2 System Record of Inspection and Testing.
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3. TYPE OF SYSTEM OR SERVICE (continued)

3.1 Control Unit

Manufacturer: Model number:

3.2 System Documentation

1 An owner’s manual, a copy of the manufacturer’s instructions, a written sequence of operation, and a copy of the
record drawings are stored on site. Location:

3.3 System Software [ This system does not have alterable site-specific software.

Software revision number: Software last updated on:

1 A copy of the site-specific software is stored on site. Location:

4. SYSTEM POWER
4.1 Control Unit

4.1.1 Primary Power

Input voltage of control panel: Control panel amps:

4.1.2 Engine-Driven Generator 1 This system does not have a generator.

Location of generator:

Location of fuel storage: Type of fuel:

4.1.3 Energy Storage System 1 This system does not have an ESS.
Equipment powered by an ESS system:

Location of ESS system:

Calculated capacity of ESS batteries to drive the system components connected to it:

In standby mode (hours): In alarm mode (minutes):
4.1.4 Batteries
Location: Type: — Nominal voltage: - Amp/hour rating:

Calculated capacity of batteries to drive the system:

In standby mode (hours): In alarm mode (minutes):

(1 Batteries are marked with date of manufacture.

4.2 Emergency Voice/Alarm Communications System
1 This system does not have an EVACS.

4.2.1 Primary Power

Input voltage of EVACS panel: EVACS panel amps:

4.2.2 Engine-Driven Generator 1 This system does not have a generator.

Location of generator:

Location of fuel storage: Type of fuel:

© 2022 National Fire Protection Association NFPA 715 (p.2 of 7)

FIGURE 8.6.2.2  Continued
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4. SYSTEM POWER (continued)

4.2.3 Energy Storage System
Equipment powered by an ESS system:

1 This system does not have an ESS.

Location of ESS system:

In standby mode (hours):

4.2.4 Batteries
Location: Type:

Calculated capacity of batteries to drive the system:

In standby mode (hours):

(1 Batteries are marked with date of manufacture.

4.3 Notification Appliance Power Extender Panels

4.3.1 Primary Power

Input voltage of power extender panel(s):

Calculated capacity of ESS batteries to drive the system components connected to it:

In alarm mode (minutes):

Nominal voltage: _ Amp/hour rating:

In alarm mode (minutes):

(1 This system does not have power extender panels.

Power extender panel amps:

4.3.2 Engine-Driven Generator

Location of generator:

(1 This system does not have a generator.

Location of fuel storage:

Type of fuel:

4.3.3 Energy Storage System
Equipment powered by an ESS system:

1 This system does not have an ESS.

Location of ESS system:

In standby mode (hours):

4.3.4 Batteries
Location: Type:

Calculated capacity of batteries to drive the system:

In standby mode (hours):

1 Batteries are marked with date of manufacture.

5. ANNUNCIATORS

5.1 Location and Description of Annunciators

Annunciator 1:

Calculated capacity of ESS batteries to drive the system components connected to it:

In alarm mode (minutes):

Nominal voltage: ___ Amp/hour rating:

In alarm mode (minutes):

(A This system does not have annunciators.

Annunciator 2:

Annunciator 3:

© 2022 National Fire Protection Association
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6. NOTIFICATIONS MADE PRIOR TO TESTING

Monitoring organization Contact: Time:
Building management Contact: Time:
Building occupants Contact: Time:
Authority having jurisdiction Contact: Time:
Other, if required Contact: Time:
7. TESTING RESULTS
7.1 Control Unit and Related Equipment
Visual Functional
Description Inspection Test Comments

Control unit a a

Lamps/LEDs/LCDs a a

Fuses a a

Trouble signals a a

Disconnect switches ] ]

Ground-fault monitoring a a

Supervision a a

Local annunciator a a

Remote annunciators ] a

Power extender panels 4 a

Isolation modules a a

Other (specify) a a

7.2 Control Unit Power Supplies

Visual Functional
Description Inspection Test Comments

120-volt power ] |

Generator or ESS a

Battery condition a a

Load voltage a a

Discharge test | a

Charger test a a

Other (specify) a a

© 2022 National Fire Protection Association
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7. TESTING RESULTS (continued)

7.3 Emergency Voice/Alarm Communications Equipment

Description

Visual
Inspection

Functional
Test

Comments

Control unit

]

4

Lamps/LEDs/LCDs

Fuses

Primary power supply

Secondary power supply

Trouble signals

Disconnect switches

Ground-fault monitoring

Panel supervision

System performance

Sound pressure levels
Occupied dYes [ No
Ambient _ dBA
Alarm dBA

(attach report with locations,
values, and weather conditions)

N T Y S Y S Y A A

L I Y Y

System intelligibility
aCSI QaSTI

(attach report with locations,
values, and weather conditions)

Other (specify)

.|

J

7.4 Notification Appliance Power Extender Panels

Description

Visual
Inspection

Functional
Test

Comments

Lamps/LEDs/LCDs

]

a

Fuses

Primary power supply

Secondary power supply

Trouble signals

Ground-fault monitoring

Panel supervision

Other (specify)

T U I S I Y O

T U S O

© 2022 National Fire Protection Association
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7. TESTING RESULTS (continued)

7.5 Combination Fuel Gas Detection/Security Systems

Visual Functional
Description Inspection Test Comments
Combination fuel gas a a
detection/security system
Other (specify) ] ]
7.6 Monitored Systems
Visual Functional
Description (specify) Inspection Test Comments
Specify a a
7.7 Auxiliary Functions
Visual Functional
Description Inspection Test Comments
Describe a a

7.8 Alarm Initiating Device

1 Device test results sheet attached listing all devices tested and the results of the testing

7.9 Supervisory Alarm Initiating Device

1 Device test results sheet attached listing all devices tested and the results of the testing

7.10 Alarm Notification Appliances

1 Appliance test results sheet attached listing all appliances tested and the results of the testing

7.11 Supervisory Station Monitoring

Description

Yes

Time

Comments

Alarm signal

Alarm restoration

Trouble signal

Trouble restoration

Supervisory signal

Supervisory restoration

| I S T S i O

Oo|0| 0| 00|00

© 2022 National Fire Protection Association
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8. NOTIFICATIONS THAT TESTING IS COMPLETE

Monitoring organization Contact: Time:
Building management Contact: Time:
Building occupants Contact: Time:
Authority having jurisdiction Contact: Time:
Other, if required Contact: Time:

9. SYSTEM RESTORED TO NORMAL OPERATION

Date: Time:

10. CERTIFICATION

10.1 Inspector Certification:

This system, as specified herein, has been inspected and tested according to all NFPA standards cited herein.

Signed: Printed name: Date:

Organization: Title: Phone:

10.2 Acceptance by Owner or Owner’s Representative:

The undersigned has a service contract for this system in effect as of the date shown below.

Signed: Printed name: Date:

Organization: Title: Phone:

DEVICE TEST RESULTS
(Attach additional sheets if required)

Device Type Address Location Test Results

© 2022 National Fire Protection Association NFPA 715 (p.7 of 7)
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Chapter 9 Single- and Multiple-Station Alarms and Household
Fuel Gas Detection

9.1 Application.
9.1.1* General.

9.1.1.1 The performance, selection, installation, operation,
and use of single- and multiple-station alarms and household
fuel gas detection systems shall be in accordance with the list-
ing, the manufacturer’s published instructions and the require-
ments of this chapter.

9.1.2 Fuel gas detectors or systems shall be installed in all
occupancies where required by applicable laws, codes, or stand-
ards.

9.1.3 The requirements of Chapter 4 through Chapter 6 shall
not apply unless otherwise indicated.

9.1.4 The installation of fire or carbon monoxide alarms and
detectors shall comply with the requirements of NFPA 72.

9.1.5 Fuel gas alarm and detection system installers shall
comply with the requirements of 4.4.2.

9.2 Purpose. Fuel gas warning equipment for residential, and
mixed-use occupancies that include residential, shall provide a
reliable means to notify the occupants of the presence of levels
of fuel gases that constitute a potential life safety or property
risk and the need for action as a consequence of those levels.

9.3 Basic Requirements.

9.3.1 All devices, combinations of devices, and equipment to
be installed in conformity with this chapter shall be listed for
the purposes for which they are intended.

9.3.2 Fuel gas warning equipment shall be installed in accord-
ance with the listing and manufacturer’s published instruc-
tions.

9.3.3*% Installation Arrangement.

9.3.3.1 The installation of fuel gas alarms or fuel gas detectors,
systems, or combinations of these, shall comply with the
requirements of this chapter.

9.3.3.2 The installation of fuel gas alarms or fuel gas detectors,
systems, or combinations of these, shall satisfy the minimum
requirements for number and location of fuel gas alarms or
fuel gas detectors by one of the following arrangements:

(1) The first arrangement shall be as follows:

(a) The required minimum number and location of
fuel gas detection devices shall be satisfied (inde-
pendently) through the installation of fuel gas
alarms.

(b) The installation of additional fuel gas alarms shall
be permitted.

(c) The installation of additional system-based fuel gas
detectors, including partial or complete duplication
of the fuel gas alarms satisfying the required mini-
mum, shall be permitted.

(2) The second arrangement shall be as follows:

(a) The required minimum number and location of
fuel gas detection devices shall be satisfied (inde-
pendently) through the installation of system fuel
gas detectors.

(b) The installation of additional fuel gas detectors
shall be permitted.

(c) The installation of additional fuel gas alarms,
including partial or complete duplication of the
fuel gas detectors satisfying the required minimum,
shall be permitted.

9.3.4 Supplementary functions, including the extension of an
alarm beyond the residential occupancy, shall be permitted and
shall not interfere with the performance requirements of this
chapter. [72:29.3.4]

9.4 Required Protection.

9.4.1* Fuel Gas Alarms and Detectors. The warning functions
intended in this standard shall be performed by single- or
multiple-station alarms or by detectors connected to a control
unit and associated equipment, in accordance with 9.3.3.

9.4.1.1% Fuel gas alarms or detectors shall be installed in other
than ancillary buildings as follows:

(1)* Alarms or detectors shall be installed more than 3 ft
(914 mm) but no further than 10 ft (3 m) in a horizontal
flow path from permanently installed fuel-gas-burning
appliances.

(2) Alarms or detectors shall be installed in basements or
other subgrade rooms of buildings served by fuel gas serv-
ice, where the point of entry is below grade.

(3)* Alarms or detectors shall be installed in attached garages
where the fuel gas point of delivery or fuel-burning equip-
ment is installed within the garage.

(4)* Where interconnection of alarms is required by 9.6.4,
alarms shall be located outside of each separate sleeping
area in the immediate vicinity of the bedroom.

(5) Alarms or detectors shall not be installed in locations
directly in the airstream of supply and return registers or
directly above doorway openings.

(6) Alarms or detectors shall be installed in other locations
where required by applicable laws, codes, or standards

9.4.1.2 Each fuel gas alarm or detector shall be located on the
wall, ceiling, or other location as specified in the manufactur-
er’s published instructions as follows:

(1)* For natural gas, the gas alarm or detector shall be instal-
led on the ceiling or on the wall with the top of the alarm
or detector within 12 in. (305 mm) of the ceiling.

(2)* For liquefied petroleum gas (LP-Gas), the entire gas
alarm or detector shall be installed on the wall within
18 in. (457 mm) of the floor.

(3) Combination fuel gas/carbon monoxide alarms and
detectors that are an integral part of a carbon monoxide
detector or carbon monoxide alarm shall be located in
accordance with the requirements for the applicable fuel
gases being sampled.

9.4.2 Alarm Notification Appliances.

9.4.2.1 General. Each fuel gas alarm or detector shall cause
the operation of an alarm notification appliance that meets the
performance requirements of 6.4.2, 6.4.6.2, 6.4.6.4 and, if
applicable, 9.4.2.4.

9.4.2.2 Signals from notification appliances shall not be
required to be synchronized. [72:29.5.11]

2023 Edition
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9.4.2.3* Distinctive Signal. The audible fuel gas alarm signal
shall be distinct from similar appliances used for other purpo-
ses in the same area and in compliance with the following:

(1)* The signal shall be a continuous or temporal pattern that
emits a distinguishable sound until the alarm resets or is
silenced.

(2) The duration of the signal shall not be less than
180 seconds unless the alarm resets or is silenced.

(3) The alarm signal shall persist for the entire time the gas
alarm or detector is in the presence of a detectable
concentration of gas.

(4) After 4 minutes of continuous or temporal alarm, an
alarm signal pause for up to 60 seconds shall be permit-
ted before resuming the audible alarm.

9.4.2.4% Alarm Notification Appliances for the Hearing
Impaired.

9.4.2.4.1 Notification appliances provided in sleeping rooms
and guest rooms for those with hearing loss shall comply with
9.4.2.4.1.1 and 9.4.2.4.1.2, as applicable. [72:29.5.10]

9.4.2.4.1.1*% Mild to Severe Hearing Loss. Notification appli-
ances provided for those with mild to severe hearing loss shall
comply with the following:

(1) An audible notification appliance producing a low
frequency alarm signal shall be installed in the following
situations:

(a) Where required by governing laws, codes, or stand-
ards for people with hearing loss

(b)  Where provided voluntarily for those with hearing
loss

(2) The low frequency alarm signal output shall have a wave-
form with a fundamental frequency of 520 Hz
+10 percent.

9.4.2.4.1.2*% Moderately Severe to Profound Hearing Loss.
Visual notification appliances in accordance with the require-
ments of 6.5.5.8 and tactile notification appliances in accord-
ance with the requirements of Section 6.10 shall be required
for those with moderately severe to profound hearing loss in
the following situations:

(1)  *Where required by governing laws, codes, or standards
for people with hearing loss

(2) Where provided voluntarily for those with hearing loss

[72:29.5.10.2]

9.4.2.4.2 Where visual appliances are provided, they shall
meet the requirements of Section 6.5. [72:29.5.8]

9.4.2.4.3 Since hearing deficits are often not apparent, the
responsibility for advising the appropriate person(s) of the
existence of this deficit shall be that of the party with hearing
loss. [72:29.5.9]

9.4.2.4.4 Visible notification appliances used with single- or
multiple-station fuel gas alarms shall be permitted to operate in
accordance with 9.5.5.

9.5 Power Supplies.
9.5.1 General.

9.5.1.1 Power supplies shall have the capacity to continuously
operate the alarm signal(s) for not less than 12 hours.

2023 Edition

9.5.1.2 Electrically powered fuel gas warning equipment shall
be provided with a primary ac power source in accordance with
9.5.2.1 and a secondary power source in accordance with 9.5.4,
unless otherwise permitted by the following:

(1) Detectors shall be permitted to be powered by a moni-
tored dc circuit of a control unit where power for the
control unit meets the requirements of Section 9.5 and
the circuit remains operable upon loss of primary ac
power.

(2) A detector and a wireless transmitter that serves only that
detector shall be permitted to be powered from a moni-
tored battery primary source where part of a listed, moni-
tored, low-power radio wireless system.

(3) In existing construction, a monitored battery primary
power source, in accordance with 9.5.3, shall be permit-
ted.

9.5.2 Primary Power Supply—ac.

9.5.2.1 An ac primary power source shall be a commercial
light and power supply or other dependable source.

9.5.2.2 Avisible “power on” indicator shall be provided.

9.5.2.3 Primary ac power shall be supplied from either a dedi-
cated branch circuit or the unswitched portion of a branch
circuit also used for power and lighting.

9.5.2.4 Electrical systems designed to be installed by other
than a qualified electrician shall be powered from a source not
in excess of 30 volts that meets the requirements for Class 2
circuits as defined in Article 725 of NFPA 70.

9.5.2.5% A restraining means shall be provided for the plug of
any cord-and-plug-connected installation.

9.5.2.6 Loss of Power.

9.5.2.6.1 Operation of a switch, other than a circuit breaker,
ground fault circuit interrupter (GFCI), or arc-fault circuit
interrupter (AFCI), shall not cause loss of primary ac power
alarms powered by branch circuits protected by arc-fault circuit
interrupters or ground-fault circuit-interrupters.

9.5.2.6.2 Primary ac power alarms powered by branch circuits
protected by arc-fault circuit interrupters or ground-fault
circuit-interrupters shall have a secondary power source.

9.5.2.7 The requirement of 9.5.2.6 shall not apply to branch
circuit overcurrent devices of other than GFCI and AFCI types.

9.5.2.8 Neither loss nor restoration of primary ac power shall
cause an alarm signal exceeding 2 seconds.

9.5.2.9 The primary ac power supply shall be of sufficient
capacity to operate the system under all conditions of loading
with any secondary battery disconnected or fully discharged.

9.5.3 Primary Power Supply—Monitored Battery.

9.5.3.1 Fuel gas warning equipment shall be permitted to be
powered by a battery, provided that the battery is monitored to
ensure all of the following conditions are met:

(1) The power requirements are met for not less than 1 year
of battery life, including monthly testing.

(2) A distinctive audible trouble signal sounds before the
battery is incapable of operating the device(s) for alarm
purposes due to aging or terminal corrosion.
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(3) Automatic transfer is provided from the alarm to a trou-
ble condition for a unit employing a lock-in alarm
feature.

(4) The unit is capable of producing an alarm signal for no
less than 12 hours at the battery voltage at which a trou-
ble signal is normally obtained, followed by no less than
7 days of trouble signal operation.

(5) The alarm persists for the entire time the gas alarm or
detector is in the presence of a detectable concentration
of gas.

(6) After 4 minutes of continuous or temporal alarm, an
alarm signal pause for up to 60 seconds is permitted
before resuming the audible alarm.

(7) The audible trouble signal is produced not less than
once every minute for 7 consecutive days.

(8) Acceptable replacement batteries are identified by the
manufacturer's name and model number on the unit
near the battery compartment.

(9) Avisible indication is displayed when a primary battery is
removed from the unit.

(10)  Avisible “power on” indicator is provided.

9.5.3.2 If an alarm uses a nonrechargeable, nonreplaceable

battery as a primary power supply, both of the following shall

apply:

(1) The battery shall be capable of powering the unit for its
service life, including testing.

(2) The battery shall meet the requirements of 9.5.3.1.

9.5.4 Secondary Power Supply.

9.5.4.1 A secondary power supply shall have the capacity to
power the unit for 24 hours, followed by not less than 12 hours
of alarm, followed by not less than 7 consecutive days of trouble
signals.

9.5.4.2 The alarm signal shall persist for the entire time the
gas alarm or detector is in the presence of a detectable concen-
tration of gas.

9.5.4.3 After 4 minutes of continuous or temporal alarm, an
alarm signal pause for up to 60 seconds shall be permitted
before resuming the audible alarm.

9.5.4.4 Removal or disconnection of a battery used as a secon-
dary power source shall cause an audible or visual trouble
signal.

9.5.4.5 Replacement batteries shall be specified by the manu-
facturer's name and model number on the unit near the
battery compartment.

9.5.4.6 Where required by law for disposal reasons, rechargea-
ble batteries shall be removable.

9.5.4.7 An audible trouble signal shall sound before the
battery is incapable of operating the device(s) for alarm purpo-
ses from causes such as aging, discharge, or terminal corrosion.

9.5.4.8 Automatic recharging shall be provided where a
rechargeable battery is used as a secondary supply.

9.5.4.9 Where automatic recharging is provided, the battery
shall be recharged within one of the following time periods:

(1)  Within 4 hours where power is provided from a circuit
that can be switched on or off by means other than a
circuit breaker

(2) Within 48 hours where power is provided from a circuit
that cannot be switched on or off by means other than a
circuit breaker

9.5.5% Visible notification appliances used with single- or
multiple-station fuel gases alarms shall not be required to oper-
ate upon loss of primary ac power.

9.6 Equipment Performance.
9.6.1 Fuel Gas Alarms and Detectors.

9.6.1.1 Each fuel gas alarm shall be in compliance with
UL 1484, Residential Gas Detectors.

9.6.1.2* Alarm Threshold.

9.6.1.2.1*% Fuel gas alarms and detectors shall be designed to
alarm at a concentration at or below 25 percent LEL.

9.6.1.2.2 Fuel gas detectors that are part of a household gas
detection system shall be listed in accordance with UL 2075,
Gas and Vapor Detectors and Sensors.

9.6.1.2.3 Fuel gas alarms shall be listed in accordance with
UL 1484, Residential Gas Detectors.

9.6.1.2.4 Fuel gas alarms and detectors shall be marked in
accordance with their listing.

9.6.1.3* Fuel gas alarms or detectors shall not exhibit false
alarms in the presence of acetone and ethanol at a concentra-
tion resulting from a spill in a typical household room.

9.6.1.4 All signals produced from periodic testing of fuel gas
alarms or detectors shall be identical to the signal produced
when the unit is in alarm.

9.6.1.5 Trouble signals shall be distinctive from alarm signals.
[72:29.10.3.4]

9.6.1.6 Unless otherwise recommended by the manufacturer’s
published instructions, fuel gas alarms and detectors shall be
replaced when they fail to respond to tests.

9.6.1.7 Fuel gas alarms shall be replaced when either the end-
oflife signal is actuated or the manufacturer’s replacement
date is reached.

9.6.1.8* Combination fuel gas, smoke, or carbon monoxide
alarms shall be replaced when the end-of-life signal activates or
10 years from the date of manufacture, whichever comes first.

9.6.1.9 Combination fuel gas, smoke, or carbon monoxide
alarms shall be replaced when either the end-of-life signal is
actuated or the manufacturer’s replacement date is reached,
whichever comes first.

9.6.2 Audible Alarm Signals.

9.6.2.1 All alarm-sounding appliances shall have a minimum
rating of 85 dBA at 10 ft (3 m).

9.6.2.2 The audible alarm signal for fuel gas alarms shall
comply with the requirements of 5.8.6.5.1.

9.6.3 Multiple-Purpose Alarms.

9.6.3.1 A fire alarm signal shall take precedence and be recog-
nizable over any other signal, even when the nonfire signal is
initiated first.
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9.6.3.2 Different audible alarm signals shall be provided for
each of the following:

(1) Fire alarms

(2) Fuel gas alarms

(8) Carbon monoxide alarms
(4) Other alarms

9.6.4 Interconnection of Alarms. Where two or more alarms
are installed within a dwelling unit, suite of rooms, or similar
area, they shall be arranged so that the operation of any alarm
causes all alarms within these locations to sound.

9.6.4.1 In existing occupancies, alarms shall not be required
to cause all alarms to sound.

9.6.4.2% The interconnection of alarms shall comply with the
following:

(I) Alarms shall not be interconnected in numbers that
exceed the manufacturer’s published instructions.

(2) In no case shall more than 18 initiating devices be inter-
connected (of which 12 can be smoke alarms) where the
interconnecting means is not supervised.

(3) In no case shall more than 64 initiating devices be inter-
connected (of which 42 can be smoke alarms) where the
interconnecting means is supervised.

(4) Alarms of different manufacturers shall not be intercon-
nected unless listed as being compatible with the specific
model.

(5) When alarms of different types are interconnected, all
interconnected alarms shall produce the appropriate
audible response for the phenomena being detected or
remain silent.

[72:29.11.2.1]

9.6.4.3 Auxiliary components, such as, but not limited to,
relay modules or notification appliances, listed for use with fuel
gas alarms shall be permitted, provided that an open or short
circuit of the wiring leading to these components does not
prevent normal operation of the interconnected alarm.

9.6.4.4 Fuel gas alarms shall not be interconnected with
alarms from other manufacturers unless listed as being compat-
ible with those specific models.

9.6.4.5 A single fault on the wiring connecting the alarms
shall not prevent the independent operation of any of the
interconnected alarms.

9.6.4.6 The test feature on any alarm device shall cause all
interconnected alarms to activate the alarm signal.

9.6.5 Control Equipment.

9.6.5.1 Control equipment shall be automatically restored
upon restoration of electrical power.

9.6.5.2 The control equipment shall be of a type that latches
on an alarm condition.

9.6.5.3 Where a reset switch is provided, it shall be of a self-
restoring type.

9.6.5.4 An alarm-silencing switch shall not be provided unless
one of the following criteria applies:

(1) The silenced position is indicated by a distinctive signal.
(2) The switch is a momentary or self-restoring switch.

9.6.5.5 Each electrical fuel gas detection system shall have an
integral test means to allow testing of the system operation.
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9.6.6 Combination Systems.

9.6.6.1 Where common wiring is employed for a combination
system, the equipment for other than a fire warning signaling
system shall be permitted to be connected to the common
wiring of the system provided that the following conditions are
met:

(1) Short circuits, open circuits, or any other ground fault in
equipment or interconnection between this equipment
and the fire warning system does not interfere with the
monitoring for integrity of the fire warning system.

(2) Short circuits, open circuits, or any other ground fault in
this equipment or interconnection between this equip-
ment and the fire warning system does not prevent alarm
or trouble signal transmissions.

9.6.6.2 In a combination system, the operation shall be as
follows:

(1) A fire alarm signal shall take precedence or be annunci-
ated over any other signal, even when the nonfire or fuel
gas signal is initiated first.

(2) Different audible alarm signals shall be provided for each
of the following:

(a) Fire alarms
(b) Fuel gas alarms
(¢) Carbon monoxide alarms
(d) Other alarms
(3) The use of a common audible notification appliance shall
be permitted if distinctive signals are obtained.

9.6.6.3 Single- or multiple-station fuel gas alarms shall be
permitted to be connected to system control equipment loca-
ted within the dwelling unit.

9.6.6.4 When connected, the actuation of a single- or
multiple-station fuel gas alarm shall initiate an alarm signal at
the system control equipment located within the dwelling unit.

9.6.7 Interconnection to Fire Alarm or Combination Control
Units.

9.6.7.1 Operation of fuel gas alarms or detectors shall not
cause fire alarm or combination control units to activate either
protected premises or supervising station fuel gas signals.

9.6.7.2 Where fuel gas warning equipment is connected to a
protected premises fire alarm system, receipt of signals shall
initiate the signal required by 9.6.2.

9.6.8 Supervising Station Systems.

9.6.8.1* Unless as permitted by 9.6.8.2, fuel gas warning
equipment signals that are transmitted off-premises shall
comply with the requirements of Chapter 7 and the following:

(1) Where required, immediately retransmit indication of the
fuel gas alarm signal to the communications center

(2) Contact the responsible party(s) in accordance with the
notification plan

9.6.8.2 The immediate retransmission of the signals described
in 9.6.8.1 shall be permitted to be delayed by not more than
90 seconds where the jurisdiction permits the supervising
station to first contact the protected premises to determine if
the alarm was initiated by the activation of a test.
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9.6.8.3 Once contacted, the subscriber shall be one of the
following:

(1) Informed to take action in accordance with the manufac-
turer’s published instructions

(2) Advised to take the following actions where manufactur-
er’s published instructions are not available:

(a) SMELL GAS ACT FAST, leave the building immedi-
ately. If an odor is present or gas alarm is activated,
take others with you. If you are outside when you
smell the gas, leave the area immediately.

(b) Avoid causing a spark or operating any electrical
system component, which might cause the gas to
ignite, such as the following:

(i) Do not create a source of flames, including
matches and lighters, and do not smoke or
vape

(ii) Do not turn on/off anything electrically
powered, appliances or lights

(iii) Do not use a flashlight

(iv) Do not start a car or any vehicle

(v) Do not use a telephone, cell phone, or other
communication device

(vi) Do not ring doorbells

(c) Use a phone/cellphone or other communication

device away from the area and immediately call 911

or your gas utility. Always call to report the gas odor

or alarm. Do not assume someone else will do it.

(d) Do not reenter the area until the area is deemed to
be safe. Follow directions from utility employees or
emergency responders who are on site.

9.6.8.4 Supervising Stations.

9.6.8.4.1 Transmission of signals from single- and multiple
station alarms to a constantly attended supervising station shall
be processed by a household alarm system or as permitted by

7.1.2.

9.6.8.4.2 Where a digital alarm communicator transmitter
(DACT) is used, the DACT serving the protected premises shall
only require a single telephone line and shall only require a
call to a single digital alarm communicator receiver (DACR)
number. [72:29.10.9.10.1]

9.6.8.4.3 Where a DACT is used, the DACT test signals shall be
transmitted at least monthly. [72:29.10.9.10.2]

9.6.8.4.4*% Requirements for indication of central station serv-
ice shall not be required.

9.6.8.4.5 Where a communication or transmission means
other than DACT is used, only a single communication tech-
nology and path shall be required to serve the protected prem-
ises. [72:29.10.9.10.3]

9.6.8.4.6 Where a communication or transmission means
other than DACT is used, all equipment necessary to transmit
an alarm signal shall be provided with a minimum of 24 hours
of secondary power capacity and shall report a trouble condi-
tion indicating loss of primary power. [72:29.10.9.10.4]

9.6.8.4.7 Failure of the communication path referenced in
9.6.8.4.5 shall be annunciated at the supervising station and at
the protected premises within not more than 7 days of the fail-
ure. [72:29.10.9.10.5]

9.6.8.4.8 A dedicated cellular telephone connection shall be
permitted to be used as a single means to transmit alarms to a
constantly  attended  remote monitoring  location.
[72:29.10.9.10.6]

9.6.8.5 Household alarm systems shall be programmed by the
manufacturer to generate at least a monthly test of the commu-
nication or transmission means.

9.6.9 Low-Power Wireless Systems.

9.6.9.1 Low-power radio (i.e., wireless) systems shall comply
with the requirements of Section 5.12.

9.6.9.2 The requirements of 5.12.4.5 shall not apply to dwell-
ing units.

9.6.10 Nonsupervised Wireless Interconnected Alarms.

9.6.10.1 Fire alarm signals shall have priority over all other
signals. [72:29.10.8.2.2]

9.6.10.2 The maximum allowable response delay from activa-
tion of an initiating device to receipt and alarm/display by the
receiver/control unit shall be 20 seconds. [72:29.10.8.2.3]

9.6.10.3* Wireless interconnected fuel gas alarms—in receive
mode—shall remain in alarm as long as the originating unit
(i.e., transmitter) remains in alarm.

9.6.10.4 The occurrence of any single fault that disables a
transceiver shall not prevent other transceivers in the system
from operating. [72:29.10.8.2.5]

9.7 Installation.
9.7.1 General Provisions.

9.7.1.1 All fuel gas alarms or detectors shall be installed in
accordance with the manufacturer's published instructions.

9.7.1.2 All fuel gas alarms or detectors shall be located and
mounted so that accidental operation will not be caused by
jarring or vibration.

9.7.1.3 All fuel gas alarms or detectors shall be supported
independently of their attachment to wires.

9.7.1.4 All fuel gas alarms or detectors shall be tested in
accordance with the instructions provided by the supplier or
installing contractor to ensure operation after installation. (See
9.9.2 and 9.9.3.)

9.7.1.5 The supplier or installing contractor shall provide the
owner with the instructions required in 9.9.3.

9.7.2 Multiple-Station Alarms.

9.7.2.1* Interconnection that causes the other multiple-
station alarms or the fuel gas notification signal of multiple-
purpose alarms within an individual dwelling unit to produce
an alarm signal shall be permitted.

9.7.2.2 Remote annunciation from single- and multiple-station
alarms shall be permitted provided the devices comply with
9.4.2 and 9.6.4.

9.7.2.3 Remote annunciation shall be permitted provided the
signal is identifiable for the hazard it annunciates.
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9.8 Inspection, Testing, and Maintenance.

9.8.1 Single- and multiple-station fuel gas alarms shall be
maintained and tested in accordance with Section 8.7.

9.8.2 All fuel gas alarms or detectors shall be restored to their
normal mode of operation after each alarm or test.

9.8.3 Household fuel gas detection systems shall be main-
tained and tested in accordance with Section 8.8.

9.9 Markings and Instructions.

9.9.1 General. Fuel gas alarms or detectors shall be provided
with the information specified in 9.9.2 and 9.9.3.

9.9.2 Markings. The following markings on alarms and detec-
tors shall include the following:

(1) Mark or certification that the unit has been listed by a
nationally recognized testing laboratory

(2) If gas odor is detected by smell or alarm is activated, evac-
uate immediately

9.9.3 Instructions. The following information shall be inclu-
ded in the printed instructions provided with fuel gas alarms
and detectors:

(1) Installation instructions

(2) Operating instructions

(3) Testing instructions

(4) Maintenance instructions

(5) Replacement and service instructions

(6) Statement indicating that odor might not be present
during a fuel gas alarm condition

(7)* Information on the actions to be taken in case of an
alarm or a gas odor

(8) Minimum and recommended distances from fuel-gas-
burning appliances

Annex A Explanatory Material

Annex A is not a part of the requirements of this NFPA document but is
included for informational purposes only. This annex contains explan-
atory material, numbered to correspond with the applicable text para-

graphs.

A.1.1 This document does not attempt to cover all equipment,
methods, and requirements that might be necessary or advanta-
geous for the protection of life and property from fuel gas
releases.

A.1.1.2 The requirements in this standard specifically address
fuel gas alarm and fuel gas detection systems in residential and
commercial mixed occupancies. The requirements also apply
to other occupancies (e.g., industrial facilities, power plants) if
deemed necessary by applicable laws, codes, and standards for
a specific type of occupancy.

Additionally, see NFPA 1192 for equipment for use in recrea-
tional vehicles.

See UL 2075, Gas and Vapor Detectors and Sensors, and
UL 1484, Residential Gas Detectors.

UL 2075 addresses toxic and combustible gas and vapor
detectors and sensors, that include an assembly of electrical
components coupled with a sensing means inside a chamber,
or by separate components, to detect toxic or combustible
gases or vapors. Detectors in UL 2075 cover a broad spectrum
of applications, including residential, industrial, and commer-
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cial. Detectors are intended for monitoring environments for
open-area protection and for connection to a compatible
power supply or control unit for operation as part of gas detec-
tion or emergency signaling systems. In addition, UL 2075
addresses detectors solely for control of ventilation or shutoff
devices, such as fans or control valves, as provided by the list-
ing. UL 2075 also covers equipment intended for use in hazard-
ous locations.

The scope of UL 1484 specifically addresses requirements
for electrically operated gas alarms intended for residential and
recreational vehicle occupancies to detect fuel gases such as
liquefied petroleum gas (LP-Gas) and natural gas. Devices are
intended to be factory-built as a complete assembly of compo-
nents functioning as a self-contained alarm device, including
an element to detect gas concentration, an alarm-sounding
appliance, and provision for connection to a power supply
source. Devices are specifically not intended for use in hazard-
ous locations as defined in NFPA 70, for industrial or commer-
cial use, or for use as smoke and fire detectors or alarms.

Although UL 2075 does not cover self-contained and single-
and multiple-station residential fuel gas alarms otherwise
covered in UL 1484, those sensors, detectors, and alarms that
are covered in UL 2075 must operate within the sensitivity
parameters defined by the manufacturer and must not exceed
alarm limits defined in UL 1484.

A.1.2 Fuel gas alarms and detectors are intended to alarm at
fuel gas concentrations below those that are known to be
dangerous or explosive. (See also Table B.1.)

A.1.3.2 Although fuel gas detection and warning equipment
might respond to gases produced by unwanted fires or carbon
monoxide releases, it is not intended to be a substitute for fire
or carbon monoxide detection or warning equipment.

A.1.6.7 Where dimensions are expressed in inches, it is inten-
ded that the precision of the measurement be 1 in., thus plus
or minus % in. The conversion and presentation of dimensions
in millimeters would then have a precision of 25 mm, thus plus
or minus 13 mm.

A.3.2.1 Approved. The National Fire Protection Association
does not approve, inspect, or certify any installations, proce-
dures, equipment, or materials; nor does it approve or evaluate
testing laboratories. In determining the acceptability of installa-
tions, procedures, equipment, or materials, the authority
having jurisdiction may base acceptance on compliance with
NFPA or other appropriate standards. In the absence of such
standards, said authority may require evidence of proper instal-
lation, procedure, or use. The authority having jurisdiction
may also refer to the listings or labeling practices of an organi-
zation that is concerned with product evaluations and is thus in
a position to determine compliance with appropriate standards
for the current production of listed items.

A.3.2.2 Authority Having Jurisdiction (AHJ). The phrase
“authority having jurisdiction,” or its acronym AH]J, is used in
NFPA documents in a broad manner, since jurisdictions and
approval agencies vary, as do their responsibilities. Where
public safety is primary, the authority having jurisdiction may
be a federal, state, local, or other regional department or indi-
vidual such as a fire chief; fire marshal; chief of a fire preven-
tion bureau, labor department, or health department; building
official; electrical inspector; or others having statutory author-
ity. For insurance purposes, an insurance inspection depart-
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ment, rating bureau, or other insurance company
representative may be the authority having jurisdiction. In
many circumstances, the property owner or his or her designa-
ted agent assumes the role of the authority having jurisdiction;
at government installations, the commanding officer or depart-
mental official may be the authority having jurisdiction.

A.3.2.4 Listed. The means for identifying listed equipment
may vary for each organization concerned with product evalua-
tion; some organizations do not recognize equipment as listed
unless it is also labeled. The authority having jurisdiction
should utilize the system employed by the listing organization
to identify a listed product.

A.3.3.1 Acoustically Distinguishable Space (ADS). All parts of
a building or area intended to have occupant notification are
subdivided into ADSs as defined. Some ADSs might be designa-
ted to have voice communications capability and require that
those communications be intelligible. Other spaces might not
require voice intelligibility or might not be capable of reliable
voice intelligibility. An ADS might have acoustical design
features that are conducive for voice intelligibility, or it might
be a space where voice intelligibility could be difficult or impos-
sible to achieve. Each is still referred to as an ADS. [72, 2022]

In smaller areas, such as those under 400 ft*> (37 m?), walls
alone will define the ADS. In larger areas, other factors might
have to be considered. In spaces that might be subdivided by
temporary or movable partitions, such as ballrooms and meet-
ing rooms, each individual configuration should be considered
a separate ADS. Physical characteristics, such as a change in
ceiling height of more than 20 percent, or a change in acousti-
cal finish, such as carpet in one area and tile in another, would
require those areas to be treated as separate ADSs. In larger
areas, there might be noise sources that require a section to be
treated as a separate ADS. Any significant change in ambient
noise level or frequency might necessitate an area be consid-
ered a separate ADS.

In areas of 85 dBA or greater ambient sound pressure level,
meeting the pass/fail criteria for intelligibility might not be
possible, and other means of communications might be neces-
sary. So, for example, the space immediately surrounding a
printing press or other high-noise machine might be designa-
ted as a separate ADS, and the design might call for some form
of effective notification but not necessarily require the ability to
have intelligible voice communications. The aisles or operator’s
control stations might be separate ADSs where intelligible voice
communication might be desired. [72, 2022]

Significant differences in furnishings — for example, an area
with tables, desks, or low dividers adjacent to an area with high
shelving — would require separate consideration. The entire
desk area could be a single acoustic zone, whereas each area
between shelving could be a unique zone. Essentially, any note-
worthy change in the acoustical environment within an area
will mandate consideration of that portion of the area to be
treated as an acoustic zone. Hallways and stairwells will typically
be considered as individual acoustic zones. [72, 2022]

Spaces confined by walls with carpeting and acoustical ceil-
ings can be deemed to be one ADS. An ADS should be an area
of consistent size and material. A change of materials from
carpet to hard tile, the existence of sound sources, such as
decorative waterfalls, large expanses of glass, and changes in
ceiling height, are all factors that might separate one ADS from
another. [72, 2022]

Each ADS might require different components and design
features to achieve intelligible voice communication. For exam-
ple, two ADSs with similar acoustical treatments and noise
levels might have different ceiling heights. The ADS with the
lower ceiling height might require more ceiling-mounted loud-
speakers to ensure that all listeners are in a direct sound field
(see Iigure A.3.3.1). Other ADSs might benefit from the use of
alternate loudspeaker technologies, such as line arrays, to
achieve intelligibility. [72, 2022]

An ADS that differs from another because of the frequency
and level of ambient noise might require the use of loudspeak-
ers and system components that have a wider frequency band-
width  than conventional emergency communications
equipment. However, designers should not use higher band-
width loudspeakers in all locations, unless needed to overcome
certain acoustic and ambient conditions. This is because the
higher bandwidth appliance will require more energy to
perform properly. This increases amplifier and wire size and
power supply requirements. [72, 2022]

In some spaces, it might be impractical to achieve intelligibil-
ity, and, in such a case, alternatives to voice evacuation might
be required within such areas. [72, 2022]

There might be some areas of a facility where there are
several spaces of the same approximate size and the same
acoustic properties. For example, there might be an office
space with multiple individual offices, each with one loud-
speaker. If one or two are satisfactorily tested, there is no need
to test all of them for speech intelligibility. [72, 2022]
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FIGURE A.3.3.1
Associates, Inc.) [72, 2022]

Illustration Demonstrating the Effect of Ceiling Height. (Source: R. P. Schifiliti

2023 Edition



715-66 INSTALLATION OF FUEL GASES DETECTION AND WARNING EQUIPMENT

A.3.3.4 Communications Center. Examples of functions of a
communications center are as follows:

(1) Communications between the public and the communi-
cations center

(2) Communications between the communications centers,
the emergency response agency (ERA), and emergency
response facilities (ERFs)

(3) Communications within the ERA and between different
ERAs

[1221, 2022]

A.3.3.5 Device (Class N). Class N devices include components
connected to a Class N network that monitor the environment
(e.g., smoke, heat, contact closure, manual “in case of fire”
pull) and/or provide some output(s) (e.g., dry contact, audi-
ble/visual alert/notification, addressable loudspeaker) that are
required to provide the real-time functionality necessary for the
protection of life and property. In this way, a component
connected to the network used for noncritical functions (i.e.,
maintenance) can be differentiated and excluded from the
monitoring for integrity requirements of Class N. [72, 2022]

Also in this way, transport equipment (e.g., switches, routers,
hubs, media converters) and other equipment (e.g., printers,
storage devices) can be differentiated from the requirements
applied to Class N devices if they do not provide life safety—
specific environmental monitoring, inputs, or outputs for the
life safety system. This is not to say that this equipment is not
important to the overall operation of the system, just that this
equipment is not considered a “device” in the context of
Class N. Equipment that does not meet the definition of a
device cannot be specifically supervised but rather generally
supervised as they are part of the supervised pathways that serv-
ice the Class N devices themselves. [72, 2022]

A.3.3.7 Emergency Response Agency (ERA). An ERA includes
any public, governmental, private, industrial, or military organi-
zation that engages in the operations specified in the defini-
tion. [1225, 2022]

A.3.3.12 Fuel Gas. Examples of fuel gases include, but are not
limited to, natural gas, methane, or liquefied petroleum gases
(LP-Gas) such as propane and butane.

A.3.3.13 Fuel-Gas-Burning Appliance. Fuel-gas-burning appli-
ances include, but are not limited to, devices used for cooking,
heating, lighting, or decorative purposes. Examples are stoves,
portable space heaters, ranges, furnaces, water heaters, clothes
dryers, gas refrigerators, gas lamps, and fuel-gas-burning fire-
places.

A.3.3.14 Fuel Gas Control Function Interface Device. The
fuel gas control function interface device is a listed relay or
other listed appliance that is part of the fuel gas detection
system. An example of a fuel gas control function interface
device is the fuel gas detection system control relay that
removes power to a fan control unit (i.e., closes a valve shutting
off the supply gas).

A.3.3.16 Fuel Gas Detection Control Unit. In addition to the
functions identified in the definition, a fuel gas control unit
might have an integral operator interface, and supply power to
detection devices, notification appliances, transponder(s), or
off-premises transmitter(s) or any combination of these. The
control unit might also provide transfer of condition to relay or
devices connected to the control unit. There can be multiple
fuel gas control units in a fuel gas alarm system.
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A.3.3.20 Lower Explosive Limit (LEL). The LEL of fuel gas
mixtures is often estimated to be the LEL of the primary fuel
gas constituent, for example, with natural gas the LEL is based
on methane (5 percent by volume gas in air). However, the
actual LEL for natural gas depends on the gas composition and
is generally less than 5 percent gas in air considering other
mixed gas components such as ethane and other hydrocarbons
that might be present. The actual LEL of a combustible gas
mixture (LEL,;x) can be calculated using the Le Chatelier’s
mixing rule. LELyy is calculated using the gas composition (in
mol percent) from a complete gas analysis of the combustible
gas and the LELs of the constituents as follows:

[A.3.3.20a]
100
LELyy ==
(X0m)
where:
x; = mole percentage hydrocarbon component ¢in the gas
mixture

LEL; = component i’s LEL

The gas composition is typically determined with gas chro-
matography, per analytical methods per ASTM D1945, Standard
Test Method for Analysis of Natural Gas by Gas Chromatography; GPA
2261, Analysis for Natural Gas and Similar Gaseous Mixtures by Gas
Chromatography, or GPA 2286, Method for the Extended Analysis of
Hydrocarbon Liquid Mixtures Containing Nitrogen and Carbon Diox-
ide by Temperature Programmed Gas Chromatography. These meth-
ods provide the composition of natural gas in mol percent,
which is equivalent to volume percent.

For example, calculate the LEL of a mixture of 90 percent
methane (LEL 5 percent per Table B.1) and 10 percent ethane
(LEL 3 percent per Table B.1):

[A.3.3.20b]
100
(90 10)
7+7
5 3

A.3.3.21 Nonrequired. There are situations where the appli-
cable building or fuel gas code does not require the installation
of a fuel gas detection system or specific fuel gas detection
system components, but the building owner wants to install a
fuel gas detection system or component to meet site-specific
needs or objectives. A building owner always has the option of
installing protection that is above the minimum requirements
of the standard. It is the intent of the standard that any fuel gas
detection system, or fuel gas detection system components
installed voluntarily by a building owner, meet the require-
ments of the applicable portions of the standard. However, it is
not the intent of the standard that the installation of a nonre-
quired fuel gas detection system, or fuel gas detection system
components, trigger requirements for the installation of addi-
tional fuel gas detection system components or features. For
example, the installation of a fuel gas detection control unit
and fuel gas detectors to service a specific area, such as a
computer room or flammable liquid storage room, does not
trigger a requirement for audible or visual notification applian-
ces, manual alarm boxes, or other fuel gas detection system
features in other parts of the building.

LEL,,, = =4.7% gas in air
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A.3.3.25 Off-Premises Monitoring. Examples of supervising
station service are central station, proprietary supervising
station, and remote supervising station monitoring.

A.3.3.28 Sleeping Area. Bedrooms (or sleeping rooms) sepa-
rated by other use areas, such as kitchens or living rooms (but
not bathrooms), are considered separate sleeping areas. [72,
2022]

A.3.3.29.3 Trouble Signal. Examples include off-normal
outputs from integrity monitoring circuits, the light and sound
from activated trouble notification appliances, trouble data
transmission to a supervising station, and so forth. [72, 2022]

A.3.3.31.2 Combination System. Examples of non-fire systems
are security, card access control, closed circuit television, sound
reinforcement, background music, paging, sound masking,
building automation, time, and attendance. [72, 2022]

A.4.3.2 The manufacturer’s published instructions are inten-
ded to provide device- or system-specific installation, operation,
and maintenance requirements. These requirements could
vary based on the fuel gas or gases the detector/system is inten-
ded to detect, the sensor technology utilized, and other device-
or system-specific installation, operation, and maintenance
variables.

A.4.3.3 This requirement does not apply to notification appli-
ance circuits. [72:A.10.3.3]

A.4.3.4 A relay used for fuel gas safety functions is one possi-
ble example of such a situation.

A.4.4.3 It is not the intent to require personnel performing
simple inspections or operational tests of initiating devices to
require factory training or special certification, provided such
personnel can demonstrate knowledge in these areas.
[72:A.10.5.3]

A.4.4.3.1 The requirements for inspection personnel can vary
depending on the type of inspection being performed. The
purpose for initial and reacceptance inspections is to ensure
compliance with approved design documents and to ensure
installation in accordance with this standard and other
required installation standards. Therefore, the acceptance
inspection should be performed by someone who is familiar
with the specific requirements, the design documents, and the
applicable codes and standards. This implies that acceptance
inspections should be performed by the persons or entities
responsible for the system design and by authorities having
jurisdiction. [72:A.10.5.3.1]

Once a system or a change to a system has been accepted,
the inspection needs also change. The purpose for periodic
inspections is to assure that obvious damages or changes that
might affect the system operability are visually identified. Those
persons performing periodic system inspections might or
might not be familiar with all the specific system design goals
and requirements. While many periodic inspections could
uncover design faults, the intent of this standard is for such
problems to be discovered at the acceptance inspection. The
standard does not intend to require persons performing peri-
odic inspections necessarily to be knowledgeable or qualified
for inspecting and verifying the design of a system.
[72:A.10.5.3.1]

A.4.4.3.2 Testing personnel knowledge should include equip-
ment selection, placement, and installation requirements of

this standard and the manufacturer's published documenta-
tion. [72:A.10.5.3.2]

A.4.4.3.4(1) Factory training and certification is intended to
allow an individual to service equipment only for which he or
she has specific brand and model training. [72:A.10.5.3.4(1)]

A.4.4.3.4(2) Nationally recognized certification programs
might include those programs offered by the International
Municipal Signal Association (IMSA), National Institute for
Certification in Engineering Technologies (NICET), and the
Electronic Security Association (ESA). NOTE: These organiza-
tions and the products or services offered by them have not
been independently verified by the NFPA, nor have the prod-
ucts or services been endorsed or certified by the NFPA or any
of its technical committees.

A.4.4.3.4(3) Licenses and certifications offered at a state or
local level are intended to recognize those individuals who
have demonstrated a minimum level of technical competency
in the area of fuel gas alarm servicing.

A.4.4.3.5 This is not intended to require certification where it
is not offered or required by the manufacturer. [72:A.10.5.3.5]

A.4.5.5.2 Multiple pieces of system equipment can be connec-
ted to a branch circuit, subject to the current capacity of the
circuit. It is not intended that a branch circuit be limited to a
single piece of equipment. It is not intended that the circuit
supply power to other than system equipment. For example, a
branch circuit could power both an alarm control unit and an
NAC power supply, but it could not power both an alarm
control unit and a sprinkler system air compressor.

A.4.5.6.1 The secondary power supply is not required to
supply power to the fuel gas detection system through parallel
distribution paths. Automatic transfer switches are commonly
used to allow secondary power to be supplied over the same
distribution system as the primary power.

The generator does not need to be dedicated to the fuel gas
detection system.

A.4.5.6.2.1 A combination system is a fire alarm system and is
required to comply with NFPA 72.

A.4.5.6.2.2 An example of another standard is NFPA 731.

A.4.5.6.2.3.1 Correction factors are intended to address
normal aging effects on battery capacity. As a lead-acid battery
ages, rated capacity will decrease to 80 percent, which is consid-
ered the end of service life. As a minimum, a correction factor
of 1.25 should be applied for aging to ensure the battery can
meet its current demand at the end of service life. At initial
installation, lead-acid battery capacity can be as low as
90 percent and should gradually increase when it is subjected
to several deep discharge/charging cycles or when it remains
on float-charge for several weeks. [72:A.10.6.7.2.14]

Battery calculations should include correction factors estab-
lished for the battery technology to ensure that the required
calculated amp-hour capacity remains available during the serv-
ice life of the batteries and to compensate for changes in
capacity where the batteries will be operated outside their
nominal temperature range. [72:A.10.6.7.2.14]

Temperature also affects lead-acid batteries. For additional
information on lead-acid battery sizing considerations refer to
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IEEE 485, Recommended Practice for Sizing Lead-Acid Balleries for
Stationary Applications. [72:A.10.6.7.2.14]

Different battery technologies will require different correc-
tion factors.

A4.5.7 Where a computer system of any kind is used to
receive and process alarm or supervisory signals, an ESS with
sufficient capacity to operate the system until the secondary
supply is capable of operating the fuel gas detection system
might be required in order to prevent signal loss or a greater
than 10-second signal delay.

ESS equipment often contains an internal bypass arrange-
ment to supply the load directly from the line. These internal
bypass arrangements are a potential source of failure. ESS
equipment also requires periodic maintenance. It is, therefore,
necessary to provide a means of promptly and safely bypassing
and isolating the ESS equipment from all power sources while
maintaining continuity of power supply to the equipment
normally supplied by the ESS. [72:A.10.6.6]

A.4.5.8.1 Examples include the following:

(1) A notification appliance circuit power supply located
remotely

(2) A power supply for transmitter required to transmit
signals off premises

(3) Power over ethernet (PoE), where provided for control
units, circuit interfaces, or other equipment essential to
system operation, and located remotely from the main
control unit

A.4.5.9.3.4 The circuitry and methods for charging batteries
of various types are to be evaluated by a nationally recognized
testing laboratory to ensure they are appropriate for the
purpose. During primary power use, batteries are trickle
charged if they are offline and waiting to be put under load in
the event of a loss of power. [72:A.10.6.10.3.4]

Float-charged batteries are fully charged and connected
across the output of the rectifiers to smooth the output and to
serve as a standby source of power in the event of a loss of line
power. Other charging methods are used to restore capacity to
a battery after it has been utilized during a loss of primary
power. [72:A.10.6.10.3.4]

A.4.6.3 Control unit signals can be audible, visual, or both for
any particular function. Some older systems used only audible
indicators that had to be coded for users to know what the
signal meant. Where a control unit uses both audible and visual
indicators, the purpose of the audible signal is to get someone's
attention. In large system configurations, there might be multi-
ple control units with audible signals. Also, there might be
several different functions requiring an audible alert as a part
of the whole signal. Thus, there could be several different audi-
ble signals. It is not the intent of this standard to have separate
and distinct audible signals where clear visual distinction
provides the user with the needed information. Visual signals,
whether a lamp with a text label, an LCD screen, a computer
monitor, or other textual visual appliances, are better forms of
human interface. [72:A.10.10.4]

A.4.6.4 A valve supervisory, a low-pressure switch, or another
device intended to cause a supervisory signal when activated
should not be connected in series with the end-of-line supervi-
sory device of initiating device circuits, unless a distinctive
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signal, different from a trouble signal, is indicated.
[72:A.10.10.5]

A.4.7.3.1 Where it is desired to deactivate the notification
appliances for fire service operations inside the building and
signal evacuated occupants that an alarm is still present, it is
recommended that a separate non-silenceable notification
zone be provided on the exterior of the building. The audible
and visual notification appliances located at the building
entrances could serve as a warning to prevent occupant reentry.
[72:A.10.12.2]

A.4.7.3.6 Resetting of alarm signals should not require the
simultaneous operation of multiple reset switches or the
disconnection of any wiring or equipment to reset the alarm
condition. [72:A.10.11.6]

A.4.9.8.1 The purpose of automatic trouble re-sound is to
remind owners, or those responsible for the system, that the
system remains in a fault condition. A secondary benefit is to
possibly alert occupants of the building that the fuel gas detec-
tion system is in a fault condition.

A.4.9.9.7 In large, campus-style arrangements with proprietary
supervising stations monitoring protected premises systems,
and in other situations where off-premises monitoring achieves
the desired result, the authority having jurisdiction is permitted
to allow the reactivation to occur only at the supervising
station. Approval by the authority having jurisdiction is
required so it can consider all fuel gas safety issues and make a
determination that there are procedures in place to ensure
that the intent is met; in other words, someone is available to
take action to correct the problem.

A.4.10.2 The operability of controlled mechanical equipment
should be verified by periodic testing. Failure to test and prop-
erly maintain controlled mechanical equipment can result in
operational failure during an emergency, with potential conse-
quences up to and including loss of life.

A.4.11.1.1 An indoor conditioned space is one that includes
heating or air conditioning equipment that will prevent
temperature extremes from being present in the space. All
fuel-gas detectors and alarms listed in accordance with
UL 1484, Residential Gas Detectors, and UL 2075, Gas and Vapor
Detectors and Sensors, have been tested at ambient temperatures
of 32°F (0°C) and 120°F (49°C).

A.4.11.1.2 Unconditioned indoor spaces include areas that
are not served by heating or air conditioning equipment, such
as those typically found in attached and detached garages,
sheds, attics, and some basements. For low-temperature
extremes, the AHJ should consider ambient temperatures likely
to occur during a typical cold season. For high-temperature
extremes, the AHJ should consider ambient temperatures likely
to occur during a typical hot season. In addition, some loca-
tions such as unconditioned attic spaces might exceed outdoor
ambient temperatures, and consideration should be given to
adding a safety factor to the anticipated high ambient tempera-
ture.

The equipment manufacturer can choose the temperature
extremes used to test and list their equipment. Some equip-
ment has been tested and listed for temperatures as low as —
40°F (-40°C) and as high as 150°F (66°C).

Battery performance can be affected at temperature
extremes, and only the batteries recommended in the manu-
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facturer’s instruction should be used since they have been
tested for use at the rated operating temperatures.

A4.11.2.1 Fuel gas alarm specifications can include some or
all of the following:

(1) Address of the protected premises

(2) Owner of the protected premises

(3) Authority having jurisdiction

(4) Applicable codes, standards, and other design criteria to
which the system is required to comply

(5) Type of building construction and occupancy

(6) Emergency forces response point(s) and annunciator
location (s)

(7) Type of fuel gas detection system to be provided

(8) Calculations (e.g., secondary supply and voltage drop
calculations)

(9) Type(s) of fuel gas alarm—initiating devices, supervisory
alarm-initiating devices, and notification appliances to
be provided

(10) Intended area(s) of coverage

(11) Complete list of detection, signaling, and annunciator
zones

(12) Complete list of fuel gas safety control functions

(13) Complete sequence of operations detailing all inputs
and outputs

A.4.12.3 The primary purpose of annunciation is to enable
responding personnel to quickly and accurately determine the
status of equipment or fuel gas control functions that might
affect the safety of occupants.

A.4.13 The provision of a double loop or other multiple path
conductor or circuit to avoid electrical monitoring is not
acceptable. [72:A.12.6]

A.4.13.7 This standard does not have jurisdiction over the
monitoring integrity of conductors within equipment, devices,
or appliances. [72:A.12.6.8]

A.4.13.16.2 Because digital alarm communicator systems
establish communications channels between the protected
premises and the central station via the public switched tele-
phone network, the requirement to supervise circuits between
the protected premises and the central station (see 4.13.1 and
4.13.2) is considered to be met if the communications channel
is periodically tested in accordance with 26.6.4.2.5 of NFPA 72.
[72:A.10.6.9.2]

A.4.13.16.4 This requirement is intended to prevent all of the
supervising station alarm systems in a given geographic area
from transmitting simultaneous trouble signals (and over-
whelming the associated supervising stations) in the event of a
widespread power failure. A trouble signal is not intended to
be transmitted if primary power is restored within the time
delay. [72:A.10.6.9.3]

A.4.14.1.4 Fuel gas detection systems are often installed under
construction or remodeling contracts and subsequently
connected to a supervising station alarm system under a sepa-
rate contract. All contractors should complete the portions of
the record of completion documentation for the portions of
the connected systems for which they are responsible. Several
partially completed documents might be accepted by the
authority having jurisdiction provided that all portions of the
connected systems are covered in the set of documents.

A.4.14.1.5 Protected premises fuel gas detection systems are
often installed under construction or remodeling contracts and
subsequently connected to a supervising station alarm system
under a separate contract. All contractors should complete the
portions of the record of completion documentation for the
portions of the connected systems for which they are responsi-
ble. Several partially completed documents might be accepted
by the AHJ provided that all portions of the connected systems
are covered in the set of documents.

A.4.14.2.2 It is important to note that shop drawings and
particularly the word “sheets” do not necessarily mean physical
paper sheets, but could be on electronic media. [72:A.7.4.2]

A.4.14.3.1.1 The requirements of 8 should be used to perform
the installation wiring and operational acceptance tests
required when completing the record of completion.
[72:A.7.5.6.3]

The record of completion form is permitted to be used to
record decisions reached prior to installation regarding inten-
ded system type(s), circuit designations, device types, notifica-
tion appliance type, power sources, and the means of
transmission to the supervising station.

A.4.14.4.3.1(1) An owner’s manual should contain the follow-
ing documentation:

(1) A detailed narrative description of the system inputs,
evacuation signaling, ancillary functions, annunciation,
intended sequence of operations, expansion capability,
application considerations, and limitations

(2) A written sequence of operation in matrix or narrative
form

(3) Operator instructions for basic system operations, includ-
ing alarm acknowledgment, system reset, interpretation
of system output (LEDs, CRT display, and printout),
ancillary function controls, and change of printer paper

(4) A detailed description of routine maintenance and test-
ing as required and recommended and as would be provi-
ded under a maintenance contract, including testing and
maintenance instructions for each type of device instal-
led. This information should include the following:

(a) Listing of the individual system components that
require periodic testing and maintenance

(b)  Step-by-step instructions detailing the requisite test-
ing and maintenance procedures, and the intervals
at which these procedures are to be performed, for
each type of device installed

(c) A schedule that correlates the testing and mainte-
nance procedures

(5) A service directory, including a list of names and tele-
phone numbers of those who provide service for the
system.

A.5.2.2.1.1 Compatibility between software systems is neces-
sary to ensure that the systems can communicate correctly and
that the overall system can function as intended. Unfortunately,
software that is compatible can become incompatible when the
software is updated. Newer revisions of software might not
maintain compatibility with older revisions. This paragraph
requires that the fuel gas detection software or firmware that
interfaces with software or firmware in another system is
compatible. The term “required” indicates that this compatibil-
ity requirement is intended for required functions and not for
supplemental functions that are not part of the required opera-
tion of the system. An example of a supplemental function

2023 Edition



715-70 INSTALLATION OF FUEL GASES DETECTION AND WARNING EQUIPMENT

might be an RS-232 port that connects to a terminal emulator
program used for maintenance purposes. The term “function-
ally” is intended to ensure that the intended functionality is
maintained by the software. It is trying to avoid a situation
where a change in software revision might still be compatible
but changes the available functionality so that the two systems
no longer perform the intended functions, even though the
software communicates correctly.

A.5.2.2.1.2 Compatibility between systems will be documented
in one or the other (or both) of the manufacturer’s installation
documents for the compatible products and controlled by the
listings agencies. This documentation will be referenced in the
marking on the product. The documentation might be paper
copy or electronic media (disk, web site, etc.). When a software
revision changes, the documentation can be consulted to
ensure that it is still compatible with the software or firmware
on the other side of the interface. [72:A.23.2.2.1.2]

A5.2.2.2 A commonly used method of protecting against
unauthorized changes can be described as follows (in ascend-
ing levels of access):

(1) Access Level 1. Access by persons who have a general
responsibility for safety supervision, and who might be
expected to investigate and initially respond to a fuel gas
alarm or trouble signal

(2) Access Level 2. Access by persons who have a specific
responsibility for safety, and who are trained to operate
the control unit

(3)  Access Level 3. Access by persons who are trained and
authorized to do the following:

(a) Reconfigure the site-specific data held within the
control unit, or controlled by it
(b) Maintain the control unit in accordance with the
manufacturer’s published instructions and data
(4) Access Level 4. Access by persons who are trained and
authorized either to repair the control unit or to alter its
site-specific data or operating system program, thereby
changing its basic mode of operation

A.5.3.2 Nonrequired fuel gas detection features are defined in
3.3.21. These are fuel gas detection systems or components that
are not required by the building codes and are installed volun-
tarily by a building owner to meet site-specific fuel gas detec-
tion safety objectives. There is a need to properly document
the nonrequired system and components. Nonrequired compo-
nents must be operationally compatible in harmony with other
required components and must not be detrimental to the over-
all system performance. It is for this reason that 5.3.2.1
mandates that nonrequired (voluntary) systems and compo-
nents meet the applicable installation, testing, and mainte-
nance requirements of this standard. It is not the intent of the
standard to have the installation of nonrequired (voluntary)
systems or components trigger a requirement for the installa-
tion of additional fuel gas detection components or features in
the building. For example, if a building owner voluntarily
installs a fuel gas detection control unit, that does not trigger a
requirement to install other fuel gas detection system compo-
nents or features. See also A.5.8.5.5 and A.6.1.5.

A.5.4.3 The intent of the circuit designations is not to create a
hierarchal ranking; rather it is to provide guidance on the
levels of performance.

A.5.4.3.1 Fiber-optic or wireless pathways are examples of
Class A circuitry not impaired by earth ground connection or
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short-circuits and therefore do not annunciate those conditions
as a fault. [72:A.12.3.1]

A.5.4.3.3 Class C is intended to describe technologies that
supervise the communication pathway by polling or continuous
communication “handshaking,” such as the following:

(1) Fuel gas detection control unit or supervising station
connections to a wired LAN, WAN, or Internet

(2) Fuel gas detection control unit or supervising station
connections to a wireless LAN, WAN, and Internet

(3) Fuel gas detection control unit digital alarm communica-
tor transmitter or supervising station digital alarm
communicator receiver connections to the public
switched telephone network

Individual pathway segments are not required to be moni-
tored. Supervision is accomplished by end-to-end communica-
tions. [72:A.12.3.3]

A.5.4.3.4 Class D is intended to describe pathways that are not
supervised but have a fail-safe operation that performs the
intended function when the connection is lost. Examples of
such pathways include the following:

(1) Power to door holders where interruption of the power
results in the door closing

(2) Power to locking hardware that release upon an open
circuit or fuel gas detection operation

A.5.4.3.5 Class E is intended to describe pathways that do not
require supervision as described in Section 4.13. [72:A.12.3.5]

A.5.4.3.6(1) The Class N pathway designation is added to
specifically address the use of modern network infrastructure
when used in fire alarm or fuel gas detection and emergency
communication systems.

Class N networks can be specified for ancillary functions but
are not required for supplemental reporting described in
5.10.4. [See Figure A.5.10.4.] [72:A.12.3.6(1) ]

Ethernet network devices are addressable but with an impor-
tant distinction from device addresses on a traditional SLC
multi-drop loop. A device with an Ethernet address is, in most
cases, a physical endpoint connected to a dedicated cable.
Traditional SLC devices are all wired on the same communica-
tion line (in parallel), similar to an old party-line telephone
system. By comparison, Ethernet’s network switches direct each
data packet to its intended recipient device like our modern
phone systems. [72:A.12.3.6(1)]

Class N uses redundant paths as a means to compensate for
Ethernet wiring that does not report a single connection to
ground, a basic requirement of Class B. Thus, the physical sepa-
ration of Class A and Class X, and equipment redundancy
described in 5.4.3.7, is not inherently required of Class N. In
other words, failure of a single switch is permitted take down a
class N segment and is only required to report the loss of
communication. Where redundant path segments are intended
to have survivability similar to Class A or Class X, the physical
separation requirements and overall equipment redundancy
must be specified in addition to the Class N designation.
[72:A.12.3.6(1)]

As a visual model, Class N could be likened to a redundant
pathway backbone, allowed to have Class C branch paths to
single endpoint devices. Therefore, every effort is made in this
section to clearly distinguish the single endpoint device from
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the transport equipment required to have redundant paths.
[72:A.12.3.6(1)]

Class N requires redundant, monitored pathway segments to
and from control equipment (fire or fuel gas alarm control
units, ACUs, or ECCUs) where any interruption in communica-
tions could potentially affect multiple endpoint devices. Typi-
cally, interconnected communications equipment such as
Ethernet switches, wireless repeaters, or media converters are
used in combination to create pathways. 5 describes the
required behavior of Class N pathways. All equipment must
meet the requirements of other chapters in NFPA 715 (such as,
but not limited to, requirements pertaining to secondary power
supplies, equipment listings, and environment conditions).

Redundant pathways, isolated from ground, are actually
common practice in robust Ethernet designs. Managed
network switches commonly have specific uplink ports that are
intended for load sharing and allow two parallel connections.
For compliance with Class N, a trouble must be reported if
cither of these connections fails. [See Figure A.5.4.3.6(1)(a) and
Figure A.5.4.3.6(1)(b).] [72:A.12.3.6(1)]

Class N pathways can use metallic conductor communica-
tions cable, such as a 100 ohm balanced twisted pair (e.g., Cate-
gory BE), including single-pair or multi-pair cable, or other
communications media, such as optical fiber cable or wireless
transmission, or a combination of two or more such transport

mediums. [72:A.12.3.6(1)]

Where a conductor-based media is used for Class N, the
intention is not to monitor faults on individual conductors but
rather to monitor the operational capability and performance
of the pathway as a whole. Similar to Class C, end-to-end verifi-
cation is used in Class N. [72:A.12.3.6(1)]

Primary and required redundant pathways are independ-
ently and continuously verified for their ability to support end-
to-end communications to and from each endpoint device and
its associated control equipment. Pathway segments that service
more than one device must have at least one verified redun-
dant pathway segment. Should any primary pathway segment
fail, communication is supported by the redundant pathway
segment(s.) Failure of either a primary or redundant pathway
will indicate a trouble. [72:A.12.3.6(1)]

Redundant pathway segments are generally independent
and do not normally share media with the primary pathways.
However, there are exceptions, such as different frequencies
for wireless components, or ring topologies. [See Figure
A.5.4.3.6(5).] [72:A.12.3.6(1)]

A Class N network can be made more reliable with physically
distinct pathway segments (i.e., an alternate conduit, or cable
tray route, or wireless transmission frequency range, or a
combination of distinct media). In addition to the required
primary segments and redundant segments, a Class N pathway
is permitted to have nonrequired segments. [See Figure
A.5.4.3.6(1)(c)] Additional nonrequired pathway segments are
allowed to be connected and not independently monitored for
integrity as long as two paths are monitored to meet the redun-
dancy requirement of Class N. [72:A.12.3.6(1) ]

Traditionally, NFPA has used the word device for input
components and the term appliance for components used in
notification. With respect to Class N, the term device includes
appliances and other intelligent, addressable components that
perform a programmable input or output function. Examples
of Class N devices include the following:

(1) Input components such as alarm initiating modules
switches and sensors

(2) Output components such as output modules, Ethernet
loudspeakers (i.e., IEEE 802.3af PoE loudspeakers), intel-
ligent visual notification appliances (strobes), textual
signage, and intelligent audio amplifiers

[72:A.12.3.6(1)]

Transmission equipment components (e.g., media convert-
ers, Ethernet switches, patch panels, cross-connects) are
connected to the Class N pathway merely to transport instruc-
tions between other equipment. As such, they are not consid-
ered devices with respect to Class N pathways. [72:A.12.3.6(1) ]

The audio amplifier listed above is an example of an
addressable device that can receive a digital audio input from
the Class N pathway and then provide a notification appliance
circuit (NAC) output with Class A, B, or X pathways. Other
endpoint devices can similarly provide alternate class pathways
for visual notification appliances (strobes) (NACs) or initiating
devices (IDGs). From the perspective of the Class N pathway,
communications terminate at this endpoint device. However,
since these types of endpoints can support multiple notification
appliance devices or initiating devices, path segments are
subject to the redundant pathway requirement unless protec-
ted in an enclosure or raceway less than 20 ft (6 m) in length.
(See 4.13.8.) [See Figure A.5.4.3.6(1)(c).] [72:A.12.3.6(1) ]

Class N connections between control equipment are
required to have redundant monitored pathway segments if a
failure of a primary pathway segment in between control equip-
ment could impair the operation of the control equipment.
[See Figure A.5.4.3.6(1)(d).] [72:A.12.3.6(1)]

Class N is also permitted to include dual port devices that
provide both transmission and input/output functions.
Endpoint devices can have multiple connection ports and
support dual pathway segment connections; thus the term
endpoint device is not intended to prohibit more than one
connection to a device. Even with dual connections, where
other devices depend on the path, primary and redundant
paths are required. But, where an endpoint device has two
connection ports, and when a secondary nonrequired connec-
tion is added, there is no requirement to separately supervise
the nonrequired redundant pathway segment. [See Figure
A.5.4.3.6(1)(e).] [72:A.12.3.6(1)]
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FIGURE A.5.4.3.6(1)(d) Class N Pathway Block Diagram
with Multiple Control Units. [72:Figure A.12.3.6(1)(d)]
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Endpoint devices

A nonrequired redundant cable to an endpoint device is
permitted and does not require separate supervision.

FIGURE A.5.4.3.6(1)(e) Class N Pathway Block Diagram
with Device with Dual Pathway Connection. [72:Figure
A.12.3.6(1)(e)]

A.5.4.3.6(4) Operational conditions of the pathway include
factors such as latency, throughput, response time, arrival rate,
utilization, bandwidth, and loss. Life and property safety equip-
ment connected to a Class N network actively monitors some or
all of the pathway’s operational conditions so that an improp-
erly installed or configured pathway or a subsequently degra-
ded pathway or segment is detected by the life and property
safety equipment and reported as a trouble. The trouble condi-
tion is reported when operational conditions of the pathway(s)
have deteriorated to the point where the equipment is no
longer capable of meeting its minimum performance require-
ments, even if some level of communication to devices is still
maintained. Performance requirements include the activation
of an alarm within 10 seconds, the reporting of a trouble signal
within 200 seconds, and delivery of audio messages with
required intelligibility. End-to-end communications might be
operational under system idle conditions, but in the event of
an alarm, the increased load on a degraded pathway could
cause a partial or complete failure to deliver required life safety
signals. Such predictable failure must be actively detected and
reported.

A.5.4.3.6(5) Devices with dual path connections are permitted
to be connected in a daisy-chain of devices on a ring. Again,
where Class N pathway segments support multiple devices, veri-
fied redundant pathway segment(s) are required. This can be
accomplished with a ring topology, as long as each segment of
the ring is verified as functional, and the failure of any one

segment does not result in the loss of functionality of more
than one device. In this arrangement, primary and redundant
pathway segments share the same media, and provide two
possible directions of communications in a ring topology [see
Figure A.5.4.3.6(5)]. This daisy-chain configuration is also
permitted between multiple control units that require verified
primary and redundant pathway segments. [72:A.12.3.6(5)]

A.5.4.4.2 The intent of this paragraph is to prevent situations
where the signaling line circuit to a device is required to be
one class of operation, while the power circuits, running in the
same raceways and subject to the same threats, are wired to a
lower class of operation. This means that it is possible to have
power wiring connected to a device that is of a different class
than the signaling line or initiating device circuits. One exam-
ple of where meeting the same minimum performance require-
ments would still allow different classes of wiring is where the
performance requirements are based on distance or the
number of devices attached to the wires. For example, if the
signaling line circuit supplies 200 devices and the performance
requirement is that not more than 10 devices be lost to a wiring
fault, then the class of wiring on the signaling line circuit will
be Class A, with isolators to protect against shorts. Where the
power wires never supply more than 10 devices, the power
wires could be wired as Class B. [72:A.23.4.2.2]

A.5.4.4.3 A goal of 5.4.4.3 is to provide adequate separation
between the outgoing and return cables. This separation is
required to help ensure protection of the cables from physical
damage. The recommended minimum separation to prevent
physical damage is 12 in. (305 mm) where the cable is installed
vertically and 48 in. (1.22 m) where the cable is installed hori-
zontally.

A.5.6.1 The intent of 5.6.1 applies to both short-circuit faults
and open-circuit faults. [72:A.23.6.1]

Fuel gas detection technologies have evolved to the point
that SLCs are now the prevalent means of monitoring initiation
devices, controlling output devices, and communicating
between panels, annunciators, and controllers.

The extent of coverage of traditional IDCs is inherently limi-
ted based on the quantity of powered initiation devices or code
limitations. Similarly, the extent and coverage of NACs also are
limited by the power required to operate the devices. SLCs,
unlike IDCs and NACs, have few limitations, and it is now
common that a single SLC can monitor and control more than
250 devices. In addition, a single SL.C can be the only pathway
by which alarms are initiated, emergency control functions are
controlled, and audible and visual notification appliances are
actuated. [72:A.23.6.1]

Endpoint devices
with dual pathway
connectors

To FGDCU

Communications continue from either direction in a ring topology.

FIGURE A.5.4.3.6(5) Class N Pathway Block Diagram with
Daisy-Chained Devices with Dual Pathway Connection.
[72:Figure A.12.3.6(5)]
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A total catastrophic failure of a fuel gas detection system due
to a single open or short on an SLC can negate most, if not all,
of this standard’s requirements for specifying an acceptable
minimum level of performance and reliability for the protec-
tion of life and property from fuel gas leak.

Designers should carefully consider the potential that a
single SLC short or open caused by a fire or inadvertent
damage to the SLC could disable an entire SLC prior to the
activation of an alarm condition along with the subsequent
alarm signaling and emergency control functions. [72:A.23.6.1]

With traditional IDCs and NACs, a single open, ground, or
short fault on one circuit could not affect the performance of
other IDGCs, NACs, and emergency control circuits. As such, the
occurrence of a single short or open could limit the extent of
the failure to a particular zone or area. [72:A.23.6.1]

One method for providing an acceptable level of perform-
ance and reliability of SLCs is to limit the potential catastrophic
failure to one zone, in a way similar to how traditional IDCs
and NACs have been and are now required to do. [72:A.23.6.1]

A single zone could be designated in the following ways:

(1) By floor where an SLC would not span multiple floors

(2) By floor area, where a large floor would be split into
multiple zones based on a maximum floor area size (e.g.,
22,500 f¢?)

(3) By fire barrier or smoke barrier compartment bounda-
ries, which an SLC would not cross

(4) By maximum length or circuit, where an SLC would not
be longer than a predetermined length (e.g., 300 ft)

[72:A.23.6.1]

See the definition of zone (3.3.32) and Figure A.5.6.1(a)
through Figure A.5.6.1(d) for additional clarification.
[72:A.23.6.1]

Figure A.5.6.1(a) depicts a Class B SLC with four zones.
Wiring of more zones would require one isolator for each addi-
tional zone. The isolator can be integrated into the device or a
separate component. If a single short or open occurs beyond
the isolators, only one zone will be affected. [72:A.23.6.1]

Figure A.5.6.1(b) depicts a Class A SLC with four zones.
Wiring of more zones would require one isolator for each addi-
tional zone. The isolator can be integrated into the device or a
separate component. If a single short or open occurs, only one
zone will be affected. If a single open occurs, no devices will be
affected. [72:A.23.6.1]

Figure A.5.6.1(c) depicts a hybrid Class A SLC loop with
Class B SLC branches serving four zones that is designated as a
Class B SLC. Wiring of more zones would require one isolator
for each additional zone. The isolator can be integrated into
the device or a separate component. If a single short occurs,
only one zone will be affected. If a single open occurs, it might
affect only one zone. [72:A.23.6.1]

Figure A.5.6.1(d) depicts an incorrect Class B SLC configu-
ration with four zones. If a single short or open occurs, one or
more zones could be affected depending on the location of the
single short. [72:A.23.6.1]

A.5.6.1.3 The intent is to clarify that the requirement identi-
fied in 5.6.1 applies only to SLCs that connect to addressable
devices and not to SLCs that interconnect fire alarm control
units (FACU) or transponders. [72:A.23.6.1.3]
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Class A Isolation Method. [72:Figure
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FIGURE A.5.6.1(c) Hybrid Isolation Method. [72:Figure
A.23.6.1(c)]
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FIGURE A.5.6.1(d) Incorrect Use of Isolators on an SLC.

[72:Figure A.23.6.1(d)]

A.5.6.1.3(3) In many cases, existing systems are partially modi-
fied with addressable devices being added as a part of the scope
of work. In this case the SLC might not have been installed in a
manner that could be easily modified to accommodate isola-
tion modules and/or keep a single SLC loop confined to a
single zone. This condition makes it clear that the require-
ments of SLC zones do not apply to existing systems that were
not required to meet the zoning requirements of 5.6.1 when
originally installed. [72:A.23.6.1.3(3)]

A.5.6.1.5 Possible scenarios in which a designer might choose
to permit loss of more than one zone include a multistory
building with a small floor plan footprint where a limited
number of addressable devices are located on the floor (e.g.,
two fuel gas detection devices). In this scenario, the designer
might choose to include multiple floors of devices on the same
signaling line circuit because the loss of such devices due to a
single SLC short or open would disable a limited number of
devices.

Another scenario could include buildings with a small vesti-
bule at the top of a stair that exits onto the roof of a building.
The vestibule might contain one fuel gas detection device that
could be connected to the signaling line circuit on the floor
below and considered the same zone.

Designers providing documents for upgrades to an existing
building where the control units and all fuel gas detection devi-
ces are being replaced but some portion of the existing circuits
are being reused might, because of constructability reasons, opt
for combining zones and the associated risk of the loss of those
devices due to a single SLC short or open.

The intent of 5.6.1.5 is not to impose an unnecessary burden
on building owners with existing systems undergoing renova-
tions, upgrades, or replacements. In these scenarios as well as
others, the designer would be required to provide a documen-
ted, performance-based design approach to justify why the loss
of more than one zone is acceptable. Documentation must be
composed in accordance with 5.6.2.4 and be submitted in
accordance with 5.6.1.6. [72:A.23.6.1.5]

A.5.6.2 Class N systems should mitigate risk that could be
present when a zone or area is serviced by a single Class N
device. However, 5.6.2 is not intended to automatically require
the installation of twice as many (or more) Class N devices as
compared to a design based on Class A, B, or X pathways. The
risks inherent to Class N are different from the risks inherent
to Class A, B, or X. [72:A.23.6.2]

Class A and B pathways are permitted to lose devices in a
zone (see Section 5.6) upon a multiple ground-fault pathway fail-
ure. Class A and B pathways require a single ground to be
annunciated as a trouble signal. The requirement is to annun-
ciate the first ground fault and alert the user so that the
ground fault can be addressed before a possible second ground
fault occurs. Note that a second ground fault is also annunci-
ated at the systems operator interface because communication
is lost. [72:A.23.6.2]

Class X pathways are not permitted to lose devices in a zone
(see Section 5.6) upon a multiple ground-fault pathway failure
that results in a short circuit across the pathway. Class X path-
ways require a single ground to be annunciated as a trouble
signal. The requirement is to annunciate the first ground fault
and alert the user so that the ground fault can be addressed
before a possible second ground fault occurs. [72:A.23.6.2]
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By contrast, Class N is not required to report a trouble
condition at the occurrence of the first ground fault because it
limits the loss to a single device if another ground occurs. A
second ground fault in the Class N pathway, like Class A and B
pathways, annunciates a trouble condition at the systems opera-
tor interface because communication is lost. [72:A.23.6.2]

In summary, the potential risk of a loss of fire alarm function
in an area must be considered in Class N network design.
Multiple ground faults might cause such a loss in an area, espe-
cially after no one was alerted of a trouble condition at the first
ground fault. [72:A.23.6.2]

The term “device” in this context should be understood in
conjunction with the definition of Device (Class N) 3.3.5 and
the associated annex material A.3.3.5. An area is a separated
space within a zone where initiating devices or notification
appliances are required. Examples include an office, confer-
ence rooms, or temporary partitioned banquet rooms where
alarm notification is required. Factors to consider when deter-
mining the need for multiple Class N devices within an area or
zone include the following: whether the space is acoustically
and/or visually isolated; specific audible and visual indication
of trouble to the occupants in that area for a related ground
fault pathway failure of any device/appliance in that area; the
pathways to devices in the area are not susceptible to ground
faults such as fiber-optic or wireless pathways. [72:A.23.6.2]

Also, multiple devices are not required when devices/appli-
ances are connected by redundant pathways. For example,
consider the dual port devices deployed as per A.5.4.3.6(5). For
example, the failure of a sole Class N initiating device might
delay or prevent the timely initiation of an alarm. [72:A.23.6.2]

Depending on the facility and the risks for that occupancy,
areas serviced by single devices, without redundant pathways,
that are susceptible to ground faults should be established by
the system designer and approved by the authority having juris-
diction. [72:A.23.6.2]

A.5.6.2.3 This requirement is to ensure that devices without
redundant pathways are not used to terminate additional
equipment such that a loss of the pathway would result in more
than one device failure to communicate and operate as inten-
ded. This stipulation does not apply to dual port devices as
described in A.5.4.3.6(5), because these devices support redun-
dant pathways. A dual port device that is used to daisy-chain
additional devices without a redundant pathway would be
prohibited. [72:A.23.6.2.3]

The term “device” in this context should be understood in
conjunction with the definition of Device (Class N) 3.3.5 and
the associated annex material A.3.3.5. [72:A.23.6.2.3]

A network-based audio amplifier is an example of an
addressable device that can receive a digital audio input from
the Class N pathway and then provide a notification appliance
circuit (NAC) output with Class A, B, or X pathways. Other
endpoint devices can similarly provide alternate class pathways
for visual notification appliances (strobes) (NACs) or initiating
devices (IDCs). From the perspective of the Class N pathway,
communication terminates at this endpoint device. However,
since these types of endpoints can support multiple notification
appliance devices or initiating devices, Class N path segments
are still subject to the redundant pathway requirement unless
protected in an enclosure or raceway less than 20 ft (6 m) in
length. [See Figure A.5.4.3.6(1)(c).] [72:A.23.6.2.3]
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A.5.6.2.4 This clause is a consequence of the definition of
Class N, which permits a single pathway to be used when only
one device is served. [See 5.4.3.6(1).] This exception to the
requirement of redundant pathways allows for the loss of
operational capability to a single device. Unplugging, ground-
ing, or cutting any single Ethernet cable or conductor cannot
affect more than one Ethernet device and cannot affect addi-
tional devices, Ethernet or otherwise, in the system.
[72:A.23.6.2.4]

A.5.6.3.3 All shared pathways defined as Class N should be
documented, including all equipment connected to the shared
pathways, interconnecting methods identifying required redun-
dant communication pathways, end points, techniques used for
proper supervision, and possible risk due to shared pathway
failures. As an example, for wired Ethernet, the designer might
want to use cabling techniques identified in standards such as
ISO/IEC 14763-3, Information technology — Implementation and
operation of customer premises cabling — Part 3: Testing of optical
fibre cabling, to satisfy the requirements of the authority having

jurisdiction. [72:A.23.6.3.3]

A.5.6.3.3.1.2 Cable installations should be tested with appro-
priate field test measurement equipment in accordance with
applicable standards such as TIA 526, Standard Test Procedures for
Fiber Optic Systems, or other standards acceptable to the author-
ity having jurisdiction. For example, testing requirements for
Category 5 or higher balanced twisted-pair cabling should
include the following:

(1) Wire map (e.g., continuity, pairing)

(2) Length

(8) Insertion loss

(4) NEXT loss

(5) ACR-F (formerly called ELFEXT)

(6) Propagation delay and delay skew

(7) Return loss

(8) Power sum near-end crosstalk (PSNEXT) loss
(9) PSACR-F (formerly called PSELFEXT)

[72:A.23.6.3.3.1.2]

Testing requirements for optical fiber cabling should include
the following:

(1) Attenuation
(2) Optical bandwidth
(3) Length

[72:A.23.6.3.3.1.2]

A.5.6.3.3.2 All ports need to be properly identified and
labeled. For example, Class N switches should be permanently
labeled “LIFE SAFETY EQUIPMENT - NO UNAUTHORIZED
USE,” or plugs should be wused to prevent access.
[72:A.23.6.3.3.2]

A.5.6.3.3.3.2 Life safety Class N network cabling, equipment,
and infrastructure might include (but is not limited to) Ether-
net switches, media converters, uninterruptible power supplies,
separate life safety network dedicated branch circuit power,
cabling cross connects, and both copper and optical fiber
cabling. [72:A.23.6.3.3.3.2]

A.5.6.3.5.1 Regular inspection, testing, and maintenance are
conducted on life safety systems. In traditional systems a single
certified entity was typically capable of servicing the fire alarm
control unit, transport equipment, and/or wiring associated
with it. Class N systems will often use modern network infra-
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structure that might fall outside the expertise of the life safety—
certified entity, or other building systems could share the infra-
structure used to create the Class N network. The property or
building or system owner or the owner’s designated representa-
tive has responsibility to maintain a list of certified entities that
are capable of servicing and maintaining the life safety system
and the Class N network. This is what NFPA 72 refers to as a
management organization. For example, if the Class N network
runs through Ethernet switches and routers, the premises IT
infrastructure should be maintained by service personnel as
referenced in 4.4.3.3. [72:A.23.6.3.5.1]

A.5.6.3.5.2 During inspection, testing, or maintenance it
could be necessary to temporarily disable or test part of a life
safety system. The management organization is responsible to
ensure that other affected entities are notified and action plans
put in place to ensure appropriate life safety coverage is main-
tained and appropriate notification is given to other entities
such as the fire or security monitoring services.
[72:A.23.6.3.5.2]

A.5.6.3.6.1 When shared pathway Level 1 or Level 2 is
employed, care should be taken to ensure that the life safety
system(s) traffic has priority over other systems sharing the
Class N network to maintain the required bandwidth. Other
systems might have unspecified or unpredictable bandwidth
usage (such as a manually controlled security camera); there-
fore, the analysis should specify the method(s) used to ensure
the required life safety bandwidth is maintained under all
circumstances. The network design analysis should show this
and be signed by the property or building or system owner or
the owner’s designated representative responsible for the
design for the authority having jurisdiction to review.
[72:A.23.6.3.6.1]

A.5.6.3.6.2 Primary and backup power should meet the
requirements of NFPA 715. Life safety equipment and their
connected equipment (Class N transport devices when not
powered by the FGDCU) should utilize dedicated branch
circuits for primary power. This is to prevent other loads from
tripping a circuit breaker connected to the FGDCU and to
prevent inadvertent disconnecting of primary power to the
FGDCU.

The branch circuit disconnecting means (circuit breakers)
should be clearly labeled and made only accessible to author-
ized personnel. [72:A.23.6.3.6.2]

FGDCUs are required to have a secondary power source that
must last for 24 hours of standby (nonalarm) power followed
by either 5 (non-voice systems) or 15 (voice systems) minutes of
alarm power. This is typically accomplished by backup batteries
or by an emergency generator. All transport equipment not
powered by the FGDCU has the same requirement. The analy-
sis should document the calculation of all power requirements
(standby and alarm) of the FGDCU and transport equipment
to ensure that the system can meet this requirement. To meet
this requirement, non-life safety systems could be disconnec-
ted from the secondary power source.

A.5.6.3.7.1 Maintenance is a critical aspect of fuel gas detec-
tion systems, and a plan needs to be in place to empower
continued operation of the fuel gas detection system. Shared
Class N pathways present a unique concern in that non—fuel
gas detection technicians could perform maintenance or
changes to the Class N equipment or pathways. For example,
routine updates to software in the routers and switches or

upgrades to address new non—fuel gas detection needs. This
could result in outages of the portions of the fuel gas detection
system or affect the subsequent operation of the fuel gas detec-
tion system. It is crucial that the maintenance plan address
policy and procedure to monitor, maintain, and test per 8 and
control change of the shared pathways to contribute to contin-
ued intended operation of the fuel gas detection system. For
example, 8.4.2.5 states that changes to system executive soft-
ware require a 10 percent functional test of the system, includ-
ing typical network infrastructure such as routers and switches
that now need consideration as part of the life safety network
maintenance plan.

A.5.6.3.7.2 Written procedures should address who can access
the Class N network; how the procedures will be implemented;
the level of retesting of the system needed when software
updates to the Class N network infrastructure such as routers
and switches are made; and the effect of changes on system
response times to ensure required time limits are maintained.
[72:A.23.6.3.7.2]

A.5.6.3.7.2(3) The planned impairment process is used to
control change in the system and inform stakeholders. Any
activities that can affect the performance of the network or
impact conclusions of a risk analysis should be presented to the
organization referred to in 5.6.3.5 for approval. The organiza-
tion should have a name (e.g., Life Safety Network Manage-
ment Group). All stakeholders who could be affected by
network outages should have representation in the organiza-
tion. [72:A.23.6.3.7.2(3) ]

A committee made up of members of the organization
should meet on a regular basis and report to the organization.
All planned impairments should have 7 days’ notice. An emer-
gency impairment (one with less than 7 days’ notice) should
meet very stringent standards for urgency. Outages and repair
operations are dealt with on a case by case basis with the fire
marshal’s office, and the Department of Public Safety is inclu-
ded based on the operational impact. [72:A.23.6.3.7.2(3) ]

All proposed changes and outages are to be presented to the
organization for authorization, scheduling, and coordination.
Once a change has been authorized and scheduled, an impair-
ment notification is issued notifying all affected users. If
specific mitigation actions, such as fire watch, are required,
they are to be included in the impairment notification.
[72:A.23.6.3.7.2(3)]

Impairment notifications are issued through the fire
marshal’s office, the Department of Public Safety, the Power
Outages Group, or other groups depending on the systems
affected. [72:A.23.6.3.7.2(3)]

A “login banner” is a programmable option for network
switches and routers. This banner is the first thing that comes
up on the screen when you log into the equipment. Where
practical, network equipment used in life safety systems should
have a login banner to notify service personnel that the
network is a part of an active life safety system and any impair-
ment should be coordinated with the named organization.
[72:A.23.6.3.7.2(3)]

A.5.6.3.8 Although this section outlines some specific criteria
and/or limitations, each application should be based on recog-
nized performance-based design practices and the emergency
response plan developed for the specific facility. Here are the
general categories of questions that might be presented to the
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stakeholders responsible for Class N shared network design
decisions. The actual questions for each project must be tail-
ored to the area, the building, the campus, and the culture of
the user organization and the nature of how the network is
being shared. The requirements for the life safety network
should be evaluated with respect to the types of emergency
events and emergency response plan. The potential impact of
these events upon the life safety network also should be evalu-
ated. [72:A.23.6.3.8]

(1)  What types of emergency events could affect the life safety
network (e.g., fire, security, safety, health, environmental,
geological, meteorological, utility service disruption, or
other types of events)?

(2) What is the anticipated or expected severity of the emer-
gency events, that is, how will they impact the facility and
its functions? Are they expected to be extreme, severe,
and so forth?

(3) What is the certainty of the emergency event, that is, is it
happening now, is it very likely to occur, is it likely to
occur, is it possible that it will occur in the future, is it
unlikely to occur, or is its occurrence unknown?

(4) Natural hazards: What are the network risks to the imple-
mentation of the emergency response plan in response to
natural hazard events? What are the types of emergency
events that could be predicted to result from natural
hazard events? For example, if flooding is possible in the
surrounding area, how would a flood affect the life safety
network while operating in its normal, monitored state?
What would happen if a fire alarm occurred during a
flood? How likely is it that a flood could damage the life
safety network? What related events might impact the life
safety network and equipment, such as a power outage?

(5) Human caused: What are the network risks to the imple-
mentation of the emergency response plan in response to
accidents or intentional acts? What are the types of emer-
gency events that could be predicted from both within
and outside the protected premises? What type of related
damage might be expected to impact the life safety
network and equipment, such as explosions?

(6) Technological caused: What are the network risks to the
implementation of the emergency response plan in
response to technologically caused events or failures and
the types of emergency events that could be predicted to
result from a technologically caused event both within
and outside the protected premises. What type of related
damage might be expected to impact the life safety
network and equipment, such as a network attack?

(7) Network maintenance risks: What are the network risks to
the implementation of the emergency response plan in
response to a degradation of network software perform-
ance (e.g., an unintended degradation of performance
due to software updates) or a degradation of physical
network performance or implementation (e.g., physical
damage, system modifications)? What types of emergency
events could be predicted to result from a degradation of
the life safety network? What type of related impairments
might be expected to impact the components of the life
safety network and equipment, such as environmental
controls?

[72:A.23.6.3.8]

The questions suggested in items (1) through (7) are
offered for consideration, and not all of them might be appro-
priate for every life safety network installation. [72:A.23.6.3.8]
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A.5.6.3.9 Shared pathway designations propose a list of shared
pathways, some of which are only allowable for nonrequired
functions. Other sections of this standard determine which of
the shared pathways are allowed to be used as paths for
required fire alarm signaling. Refer to 5.8.2.5 for shared
communications requirements. [72:A.12.5]

A.5.8.1 Actuation of an initiating device is usually the instant
at which a complete digital signal is achieved at the device,
such as a contact closure. Some initiating devices involve signal
processing and analysis by the device or by the control unit soft-
ware. In these cases, actuation means the instant when the
signal analysis requirements are completed by the device or
control unit software.

It is not the intent of 5.8.1 to dictate the time frame for the
local safety devices to complete their function.

A.5.8.2 This standard addresses field installations that inter-
connect two or more listed control units, possibly from differ-
ent manufacturers, that together fulfill the requirements of this
standard. [72:A.23.8.2]

Such an arrangement should preserve the reliability,
adequacy, and integrity of all alarm, supervisory, and trouble
signals and interconnecting circuits intended to be in accord-
ance with the provisions of this standard. [72:A.23.8.2]

Where interconnected control units are in separate build-
ings, consideration should be given to protecting the intercon-
necting wiring from electrical and radio frequency
interference. [72:A.23.8.2]

A.5.8.4.1 The provisions of 5.8.4.1 apply to types of equipment
used in common with fuel gas detection systems, such as
burglar alarm or coded paging systems, and to methods of
circuit wiring common to both types of systems.

A.5.8.4.6 A combination fuel gas detection system, defined in
3.3.31.1, excludes fire alarm and mass notification systems.
Priority requirements for fire alarm and mass notification
systems, including combination fire alarm systems that incorpo-
rate fuel gas detection, are established in NFPA 72.

A.5.8.5.1.5 The monitoring of circuit integrity relies on the
interruption of the wiring continuity when the connection to
the initiating device is lost. Terminals and leads, as illustrated
in Figure A.5.8.5.1.5(a) and Figure A.5.8.5.1.5(b), monitor the
presence of the device on the initiating device circuit.
[72:A.17.4.6]

A.5.8.5.2.3 Where power is supplied separately to the individ-
ual initiating device(s), multiple initiating circuits are not
prohibited from being monitored for integrity by a single
power supervision device. [72:A.23.8.5.3.2]

A.5.8.5.3.1(1) For natural gas, detectors located on a wall
should be located as close as practicable to the ceiling in the
same room as permanently installed fuel-gas-burning applian-
ces.

A.5.8.5.3.1(2) For liquefied petroleum gas (LP-Gas), detectors
located on a wall should be located no more than 18 in.
(457 mm) from but as close as practicable to the floor in the
same room as permanently installed fuel-gas-burning applian-
ces.



