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This edition of NFPA 72%, National Fire Alarm Codé®, was prepared by the Technical Com-
mittees on Fundamentals of Fire Alarm Systems, Initiating Devices for Fire Alarm Systems,
Protected Premises Fire Alarm Systems, Notification Appliances for Fire Alarm Systems, Su-
pervising Station Fire Alarm Systems, Public Fire Reporting Systems, Testing and Mainte-
nance of Fire Alarm Systems, and Single- and Multiple-Station Alarms and Household Fire
Alarm Systems; released by the Technical Correlating Committee on Signaling Systems for
the Protection of Life and Property; and acted on by NFPA at its May Association Technical
Meeting held May 19-23, 2002, in Minneapolis, MN. It was issued by the Standards Council
on July 19, 2002, with an effective date of August 8, 2002, and supersedes all previous editions.

This edition of NFFPA 72was approved as an American National Standard on July 19, 2002.

Origin and Development of NFPA 72

NFPA’s signaling standards date back to 1898. The 1993 edition of NFPA 72 was a consoli-
dation of the 1989 edition of NFPA 71, Standard for the Installation, Maintenance, and Use of
Signaling Systems for Central Station Service; the 1990 edition of NFPA 72, Standard for the Instal-
lation, Maintenance, and Use of Protective Signaling Systems; the 1990 edition of NFPA 72E, Standard on
Automatic Fire Detectors; the 1989 edition of NFPA 72G, Guide for the Installation, Maintenance, and Use
of Notification Appliances for Protective Signaling Systems; the 1988 edition of NFPA 72H, Guide for
Testing Procedures for Local, Auxiliary, Remote Station, and Proprietary Protective Signaling Systems; and the
1989 edition of NFPA 74, Standard for the Installation, Maintenance, and Use of Household Fire Warning
Equipment. Many of the requirements of these standards were identical or very similar. The recom-
mendations that were taken from the guides (NFPA 72G and NFPA 72H) were changed to man-
datory requirements.

The 1996 edition of NIPA 72 incorporated many changes of a technical nature. These
changes related to issues such as the Americans with Disabilities Act, software testing, fire
modeling, and communications.

The 1999 edition represented a major change in code content and organization. The
chapters were arranged to facilitate user friendliness and provide a logical structure. A new
chapter on public fire reporting was added, and many technical revisions were made. Annex
B (formerly Appendix B) was streamlined to facilitate ease of use, many unenforceable terms
were removed, and Chapter 3 was reorganized to facilitate a more logical approach.

The 2002 edition reflects an extensive editorial revision of the Code to comply with the
latest edition of the Manual of Style for NFPA Technical Committee Documents. These revisions
include the addition of three administrative chapters at the beginning of the Code: “Admin-
istration,” “Referenced Publications,” and “Definitions.” Eight technical chapters follow the
administrative chapters in the same sequence as in the 1999 edition. Other editorial revisions
include the breakout of paragraphs with multiple requirements into individually numbered
paragraphs for each requirement, the minimization of use of exceptions, the use of consistent
headings for sections and section subdivisions, and reorganization to limit paragraph num-
bering to six digits.

The 2002 edition also contains a number of technical revisions throughout the Code.
These include: a major revision of the power supply requirements; new requirement address-
ing impairments to fire alarm systems; additional requirements concerning the review and
approval of performance-based detection system designs; revision of the rules for system
survivability from attack by fire; the introduction of rules for an alternate approach for au-
dible signaling; the addition of requirements to address performance-based designs for vis-
ible signaling; relocation of testing and maintenance requirements for single- and multiple-
station alarms and household fire alarm systems to the testing and maintenance chapter; and
revisions to re-establish the prescriptive rules for household fire-warning equipment from the
1996 edition of the Code.

Prior editions of this document have been translated into languages other than English,
including Spanish.
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(SIG-AAC)
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Hughes Associates, Inc., RI [SE]
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Committee Scope: This Committee shall have primary responsibility for documents on the installation,
performance, maintenance, testing, and use of signaling components and signaling systems for the protec-

tion of life and property.
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Lee F. Richardson, NFPA Staff Liaison

Alternates
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Rep. Fire Equipment Manufacturers’ Association
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(Alt. to D. R. Yanek)

David L. Foster, Insurance Services Office, Inc., NJ [I]
(Alt. to M. Marvi)

Kimberly A. Gruner, Fike Corporation, MO [M]
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Edward P. Reid, E.P. Reid & Associates, NJ [M]
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David J. Stone, Underwriters Laboratories Inc., IL [RT]
(Alt. to D. Brunmeier)

Allyn J. Vaughn, The RJA Group, Inc., NV [SE]
(Alt. to R. A. Grill)

Committee Scope: This Committee shall have primary responsibility for documents on common system
fundamentals for signaling systems, including definitions, requirements for approvals, installation, service,
power supplies, equipment locations, compatibility, and system interfaces.
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Nancy A. McCormick, Industrial Risk Insurers, OH [I]
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Ronald K. Mengel, System Sensor, IL [M]

Rep. National Electrical Manufacturers Association
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Daniel J. O’Connor, Schirmer Engineering Corporation,

IL [SE]

Ronald D. Ouimette, Vision Systems Inc., MA [M]

Paul E. Patty, Underwriters Laboratories Inc., IL [RT]

James C. Roberts, North Carolina Department of
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David L. Royse, Potter Electric Signal Company, MO [M]
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[SE]
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Committee Scope: This Committee shall have primary responsibility for documents on the installation and
operation of initiating devices for signaling systems, including automatic fire detection devices, sprinkler
waterflow detectors, manually activated fire alarm stations, supervisory signaling initiating devices, and

guard’s tour stations.
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Committee Scope: This Committee shall have primary responsibility for documents on the installation and
operation of protected premises signaling systems, including their interconnection with initiating devices,
notification appliances, and other related building control equipment, within the protected premises.
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Committee Scope: This Committee shall have primary responsibility for documents on the installation and
operation of notification appliances for signaling systems.
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(Alt. to J. H. Smith)

Dennis R. Yanek, ADT Security Systems, NJ [M]
(Alt. to C. Erichsen)

Committee Scope: This Committee shall have primary responsibility for documents on the installation and
operation of off-premises signaling systems, including the signal-receiving facility and the communications
between the protected premises and the off-premises signal-receiving facility.
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Technical Committee on Public Fire Reporting Systems
(SIG-PRS) (Chapter 9)

Douglas M. Aiken, Chair
Lakes Region Mutual Fire Aid, NH [E]
Rep. International Municipal Signal Association

Jeffrey G. Knight, Secretary
City of Newton Fire Department, MA [U]

R. Bruce Allen, R. B. Allen Company, Inc., NH [IM] Dinesh K. Patel, U.S. Department of the Navy, CA [U]
Sidney M. Earley, TLC Systems, MA [IM] Max R. Schulman, Schulman Associates, Limited, CA
Emerson B. Fisher, King-Fisher Company, IL [M] [SE]
Robert E. Lapham, Signal Communications Corporation, Frank J. Tokarz, Monaco Enterprises, Inc., WA [M]
MA [M]
Alternates

John K. Guhl, California State Fire Marshal, CA [E] Eugene A. Monaco, Monaco Enterprises, Inc., WA [M]

(Voting Alt. to IAFC Rep.) (Alt. to F. J. Tokarz)
Nathaniel M. Johnson, City of Laconia Fire Department,
NH [E]

(Alt. to D. M. Aiken)

Lee F. Richardson, NFPA Staff Liaison

Committee Scope: This Committee shall have primary responsibility for documents on the proper configu-
ration, performance, installation, and operation of public fire alarm reporting systems. The Committee
scope shall be limited to systems that use parallel telephone, series telephone, coded, or code-voice networks
which utilize wire and/or radio frequency (RF) technologies, to provide any combination of manual or
auxiliary fire alarm service.

Reporting of alarms by voice over the public switched telephone network utilizing the Universal Emergency
Number 9-1-1, or any other telephone number that can be dialed, is outside the scope of this Committee.
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Technical Committee on Testing and Maintenance of Fire Alarm Systems
(SIG-TMS) (Chapter 10 and Annex C)

Timothy M. Soverino, Chair
Nantucket Fire Department, MA [E]

Mark L. Rochholz, Secretary
Schirmer Engineering Corporation, IL [SE]

Brooks H. Baker, III, University of Alabama at
Birmingham, AL [U]

Rep. American Society for Healthcare Engineering
Charles H. Berry, Baltimore VA Medical Center, MD [U]
Jeffrey R. Brooks, SimplexGrinnell, MA [M]

Rep. Automatic Fire Alarm Association, Inc.

Robert E. Butchko, Siemens Fire Safety, NJ [M]
Charles M. Cope, Industrial Risk Insurers, NC [I]

Rep. Industrial Risk Insurers
Scott D. Corrin, University of California-Riverside, CA
[U]

Larry R. Dischert, ADT Security Services, Inc., FL [M]
Randy P. Edwards, The RJA Group, Inc., MA [SE]
Scott R. Edwards, GENTEX Corporation, MI [M]

Rep. National Electrical Manufacturers Association
David L. Foster, Insurance Services Office, Inc., NJ [I]
Elaine B. Gall, Virginia State Fire Marshals Office, VA [E]

Rep. International Fire Marshals Association
Scott Grieb, Fire Concepts, Inc., IL [I]

Rep. Kemper Insurance Companies
John F. Gudmundson, Underwriters Laboratories Inc.,
CA [RT]

Merton W. Bunker, Jr., Rolf Jensen & Associates, VA [SE]
(Alt. to R. P. Edwards)
Gaylon Claiborne, Master Protection Corp. DBA
FireMaster, CA [M]
(Voting Alt. to FSSA Rep.)
Todd Gustafson, Fire Control Instruments, Inc., MO [M]
(Alt. to S. R. Edwards)
Thomas P. Hammerberg, Automatic Fire Alarm
Association, Inc., FL. [M]
(Alt. to J. R. Brooks)
Jeffrey Heidelberg, Kemper Insurance Companies, TX
(1]
(Alt. to S. Grieb)
Vic Humm, Vic Humm & Associates, TN [SE]
(Alt. to F. L. Van Overmeiren)

Lee F. Richardson, NFPA Staff Liaison

William E. Johannsen, AFA Protective Systems, Inc., NJ
[IM]

Robert H. Kelly, Fire Defense Equipment Company Inc.,
MI [IM]

J- David Kerr, Plano Fire Department, TX [E]

Rep. NFPA Fire Service Section
David E. Kipley, Duke Engineering & Services, IL [U]

Rep. Edison Electric Institute
Chuck Koval, General Services Administration, WA [U]
Gene A. LaValle, Interlogix, GA [M]

Michael J. Reeser, Santa Rosa Fire Equipment Service
Inc., CA [M]

Rep. California Automatic Fire Alarm Association Inc.
Jeffrey L. Robinson, Westinghouse Savannah River
Corporation, SC [U]

George E. Seymour, Fire Protection Service, Inc., TX
[IM]

Rep. National Association of Fire Equipment

Distributors, Inc.

Frank L. Van Overmeiren, FP&C Consultants, Inc., IN
[SE]

Peter A. Larrimer, U.S. Department of Veterans Affairs,
PA [U]

(Alt. to C. H. Berry)
Joseph B. McCullough, ADT Security Services, Inc., CO
[M]

(Alt. to L. R. Dischert)
Robert Trexler McGinnis, Westinghouse Savannah River
Co., SC [U]

(Alt. to J. L. Robinson)
Bahman Mostafazadeh, Underwriters Laboratories Inc.,
CA [RT]

(Alt. to J. F. Gudmundson)
Dale Woodin, American Society for Healthcare
Engineering, IL [U]

(Alt. to B. H. Baker)

Committee Scope: This Committee shall have primary responsibility for documents on the proper testing
and maintenance of signaling systems, their components, and the interface equipment.
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Technical Committee on Single- and Multiple-Station Alarms and Household Fire Alarm Systems
(SIG-HOU) (Chapter 11)

Daniel T. Gottuk, Chair
Hughes Associates, Inc., MD [SE]

Walter F. Schuchard, Vice Chair
Pauley’s Island, SC [SE]

Daniel L. Andrus, Secretary
Salt Lake City Fire Department, UT [E]

H. Wayne Boyd, U.S. Safety & Engineering Corporation,
CA [M]

Rep. California Automatic Fire Alarm Association Inc.
Ronald M. Brave, Snow Country Development LLC, CO
[U]

Rep. National Association of Home Builders
David E. Christian, Gentex Corporation, MI [M]

Rep. Automatic Fire Alarm Association, Inc.
Manuelita E. David, Schirmer Engineering Corporation,
CA [SE]

Gail M. Essen, Interactive Technologies, Inc. (ITI), MN
[M]
(Alt. to J. R. Pacelli)
Paul E. Patty, Underwriters Laboratories Inc., IL [RT]
(Alt. to J. L. Parssinen)

Lee F. Richardson, NFPA Staff Liaison

Alternates

S. Chester Jones, Bryan, TX [SE]
Joseph L. Lynch, III, City of Irondale Fire Department,
AL [E]
Jeffrey L. Okun, Nuko Security, Inc., LA [IM]
John R. Pacelli, Gentex Corporation, MI [M]

Rep. National Electrical Manufacturers Association
John L. Parssinen, Underwriters Laboratories Inc., IL
[RT]
Larry Ratzlaff, Kidde Safety, IL [M]

. Brooks Semple, Smoke/Fire Risk Management Inc.,
Brooks Semple, Smoke/Fire Risk Manag Inc., VA
[SE]

(Alt. to W. F. Schuchard)

Committee Scope: This Committee shall have primary responsibility for documents on the performance,
installation, operation, and use of single- and multiple-station alarms and household alarm systems for fire

warning.

These lists represent the membership at the time the Committees were balloted on the final text of this edition. Since that time,
changes in the membership may have occurred. A key to classifications is found at the back of the document.

NOTE: Membership on a committee shall not in and of itself constitute an endorsement of the Association or
any document developed by the committee on which the member serves.
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NOTICE: An asterisk (*) following the number or letter desig-
nating a paragraph indicates that explanatory material on the
paragraph can be found in Annex A.

Changes other than editorial are indicated by a vertical
rule beside the paragraph, table, or figure in which the
change occurred. These rules are included as an aid to the
user in identifying changes from the previous edition. Where
one or more complete paragraphs have been deleted, the de-
letion is indicated by a bullet between the paragraphs that
remain.

Areference in brackets [ ] following a section or paragraph
indicates material that has been extracted from another NFPA
document. As an aid to the user, Annex E lists the complete
title and edition of the source documents for both mandatory
and nonmandatory extracts. Editorial changes to extracted
material consist of revising references to an appropriate divi-
sion in this document or the inclusion of the document num-
ber with the division number when the reference is to the
original document. Requests for interpretations or revisions
of extracted text shall be sent to the appropriate technical
committee.

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

Chapter 1 Administration

1.1 Scope.

1.1.1 NIFPA 72 covers the application, installation, location,
performance, and maintenance of fire alarm systems and their
components.

1.1.2 The provisions of this chapter apply throughout the
Code unless otherwise noted.

1.2*% Purpose.

1.2.1 The purpose of this Code is to define the means of
signal initiation, transmission, notification, and annunciation;
the levels of performance; and the reliability of the various
types of fire alarm systems.

1.2.2 This Code defines the features associated with these
systems and also provides information necessary to modify or
upgrade an existing system to meet the requirements of a par-
ticular system classification.

1.2.3 This Code establishes minimum required levels of per-
formance, extent of redundancy, and quality of installation
but does not establish the only methods by which these re-
quirements are to be achieved.

1.2.4* This Code shall not be interpreted to require a level of
fire protection that is greater than that which would otherwise
be required by the applicable building or fire code.

1.3 Application.
1.3.1 Fire alarm systems shall be classified as follows:

(1) Household fire alarm systems
(2) Protected premises fire alarm systems
(3) Supervising station fire alarm systems

(a) Central station fire alarm systems

(b) Remote supervising station fire alarm systems

(c) Proprietary supervising station fire alarm systems
(4) Public fire alarm reporting systems

(a) Auxiliary fire alarm systems — local energy type
(b) Auxiliary fire alarm systems — shunt type

1.3.2 Any reference or implied reference to a particular type
of hardware shall be for the purpose of clarity and shall not be
interpreted as an endorsement.

1.3.3 The intent and meaning of the terms used in this Code
shall be, unless otherwise defined herein, the same as those of
NFPA 70, National Electrical Code®.

1.4 Retroactivity.

1.4.1 Unless otherwise noted, it is not intended that the pro-
visions of this document 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 that the existing situation involves a dis-
tinct 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 Code shall prevent the use of systems,
methods, devices, or appliances of equivalent or superior
quality, strength, fire resistance, effectiveness, durability, and
safety over those prescribed by this Code.

1.5.2 Technical documentation shall be submitted to the au-
thority having jurisdiction to demonstrate equivalency.

1.5.3 The systems, methods, devices, or appliances that are
found equivalent shall be approved.

1.6 Units and Formulas. Standard units in the Code are Inter-
national System (SI) of Units. Where presented, inch-pound
units follow the SI units in parentheses.

1.7 Code Adoption Requirements. This Code shall be admin-
istered and enforced by the authority having jurisdiction des-
ignated by the governing authority. (See Annex D for sample word-
ing for enabling legislation. )

Chapter 2 Referenced Publications

2.1 General. The documents or portions thereof listed in this
chapter are referenced within this Code and shall be consid-
ered part of the requirements of this document.

2.2 NFPA Publications. National Fire Protection Association,
1 Batterymarch Park, P.O. Box 9101, Quincy, MA 02269-9101.

NFPA 10, Standard for Portable Fire Extinguishers, 2002 edition.

NFPA 13, Standard for the Installation of Sprinkler Systems, 2002
edition.

NFPA 20, Standard for the Installation of Stationary Pumps for
Fire Protection, 1999 edition.

NFPA 25, Standard for the Inspection, Testing, and Maintenance
of Water-Based Fire Protection Systems, 2002 edition.

NFPA 37, Standard for the Installation and Use of Stationary
Combustion Engines and Gas Turbines, 2002 edition.

NFPA 70, National Electrical Code®, 2002 edition.
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NFPA 75, Standard for the Protection of Electronic Computer/
Data Processing Equipment, 1999 edition.

NFPA 90A, Standard for the Installation of Air-Conditioning and
Ventilating Systems, 2002 edition.

NFPA 110, Standard for Emergency and Standby Power Systems,
2002 edition.

NFPA 111, Standard on Stored Electrical Energy EEmergency and
Standby Power Systems, 2001 edition.

NFPA 601, Standard for Security Services in Fire Loss Prevention,
2000 edition.

NFPA 780, Standard for the Installation of Lightning Protection
Systems, 2000 edition.

NFPA 1221, Standard for the Installation, Maintenance, and Use
of Emergency Services Communications Systems, 2002 edition.

2.3 Other Publications.

2.3.1 ANSI Publications. American National Standards Insti-
tute, Inc., 11 West 42nd Street, 13th floor, New York, NY 10036.

ANSI A-58.1, Building Code Requirements for Minimum Design
Loads in Buildings and Other Structures.

ANSI S1.4a, Specifications for Sound Level Meters, 1985.

ANSI S3.2, Method for Measuring the Intelligibility of Speech
Over Communications Systems, 1995.

ANSI S3.41, American National Standard Audible Emergency
Evacuation Signal, 1996.

ANSI/ASME A17.1, Safety Code for Elevators and Escalators, 2000.
ANSI/IEEE C2, National Electrical Safety Code, 2002.

ANSI/UL 217, Standard for Safety Single and Multiple Station
Smoke Alarms, 1997.

ANSI/UL 268, Standard for Safety Smoke Detectors for Fire Pro-
tective Signaling Systems, 1996.

ANSI/UL 827, Standard for Safety Central-Station Alarm Ser-
vices, 1996.

ANSI/UL 985, Standard for Safety Household Fire Warning Sys-
tems Units, 2000.

ANSI/UL 1730, Standard for Safety for Smoke Detector Monitors
and Accessories for Individual Living Units of Multifamily Residences
and Hotel/Motel Rooms, 1998.

ANSI/UL 1971, Standard for Safety Signaling Devices for Hear-
ing Impaired, 1995.

2.3.2 EIA Publication. Electronic Industries Alliance, 2500
Wilson Boulevard, Arlington, VA 22201-3834.

EIA Tr 41.3, Telephones.

2.3.3 IEC Publications. International Electrotechnical Com-
mission, 3 rue de Varembé, P.O. Box 131, 1211 Geneva 20,
Switzerland. IEC documents are available through ANSI.

IEC 60849, Sound systems for emergency purposes, second edi-
tion, 1998.

IEC 60268, Part 16, The objective rating of speech intelligibility
by speech transmission index, second edition, 1998.

2.3.4 ISO Publication. International Organization for Stan-
dardization, 1 rue de Varembé, Case Postale 56 CH-1211
Geneva 20, Switzerland.

ISO 7731, Danger signals for work places — Auditory danger
signals, 1986.
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Chapter 3 Definitions

3.1 General. The definitions contained in this chapter shall
apply to the terms used in this Code. Where terms are not
included, common usage of the terms shall apply.

3.2 NFPA Official Definitions.

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

3.2.2* Authority Having Jurisdiction (AHJ). The organization,
office, or individual responsible for approving equipment, ma-
terials, an installation, or a procedure.

3.2.3* Code. A standard that is an extensive compilation of
provisions covering broad subject matter or that is suitable for
adoption into law independently of other codes and stan-
dards.

3.2.4 Labeled. Equipment or materials to which has been
attached a label, symbol, or other identifying mark of an orga-
nization that is acceptable to the authority having jurisdiction
and concerned with product evaluation, that maintains peri-
odic inspection of production of labeled equipment or mate-
rials, and by whose labeling the manufacturer indicates com-
pliance with appropriate standards or performance in a
specified manner.

3.2.5% Listed. Equipment, materials, or services included in a
list published by an organization that is acceptable to the au-
thority having jurisdiction and concerned with evaluation of
products or services, that maintains periodic inspection of
production of listed equipment or materials or periodic evalu-
ation of services, and whose listing states that either the equip-
ment, material, or service meets appropriate designated stan-
dards or has been tested and found suitable for a specified
purpose.

3.2.6 Shall. Indicates a mandatory requirement.

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

3.3 General Definitions.

3.3.1 Acknowledge. To confirm that a message or signal has
been received, such as by the pressing of a button or the selec-
tion of a software command. (SIG-SSS)

3.3.2 Active Multiplex System. A multiplexing system in
which signaling devices such as transponders are employed to
transmit status signals of each initiating device or initiating
device circuit within a prescribed time interval so that the lack
of receipt of such a signal can be interpreted as a trouble sig-
nal. (SIG-SSS)

3.3.3 Addressable Device. A fire alarm system component
with discrete identification that can have its status individually
identified or that is used to individually control other func-
tions. (SIG-IDS)

3.3.4 Adverse Condition. Any condition occurring in a com-
munications or transmission channel that interferes with the
proper transmission or interpretation, or both, of status
change signals at the supervising station. (See also 3.3.171.7,
Trouble Signal.) (SIG-SSS)

3.3.5 Alarm. A warning of fire danger. (SIG-FUN)
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3.3.5.1 Nuisance Alarm. Any alarm caused by mechanical
failure, malfunction, improper installation, or lack of
proper maintenance, or any alarm activated by a cause that
cannot be determined. (SIG-FUN)

3.3.6 Alarm Service. The service required following the re-
ceipt of an alarm signal. (SIG-SSS)

3.3.7 Alarm Signal. See 3.3.171, Signal.

3.3.8 Alarm Verification Feature. A feature of automatic fire
detection and alarm systems to reduce unwanted alarms
wherein smoke detectors report alarm conditions for a mini-
mum period of time, or confirm alarm conditions within a
given time period after being reset, in order to be accepted as
avalid alarm initiation signal. (SIG-PRO)

3.3.9 Alert Tone. An attention-getting signal to alert occupants
of the pending transmission of a voice message. (SIG-PRO)

3.3.10 Analog Initiating Device (Sensor). See 3.3.88, Initiating
Device.

3.3.11 Annunciator. A unit containing one or more indicator
lamps, alphanumeric displays, or other equivalent means in
which each indication provides status information about a cir-
cuit, condition, or location. (SIG-FUN)

3.3.12 Apartment Building. A building containing three or
more dwelling units with independent cooking and bathroom
facilities. [101:3.3.25.1] (SIG-HOU)

3.3.13 Audible Notification Appliance. See 3.3.113, Notifica-
tion Appliance.

3.3.14 Automatic Extinguishing System Supervisory Device.
See 3.3.88, Initiating Device.

3.3.15 Automatic Fire Detector. See 3.3.43, Detector.
3.3.16 Auxiliary Box. See 3.3.63, Fire Alarm Box.

3.3.17 Auxiliary Fire Alarm System. See 3.3.67, Fire Alarm Sys-
tem.

3.3.18 Average Ambient Sound Level. The root mean square,
A-weighted, sound pressure level measured over the period of
time that any person is present, or a 24-hour period, which-
ever time period is the lesser. (SIG-NAS)

3.3.19 Beam Construction. See 3.3.24, Ceiling Surfaces.

3.3.20 Carrier. High-frequency energy that can be modu-
lated by voice or signaling impulses. (SIG-SSS)

3.3.21 Carrier System. A means of conveying a number of
channels over a single path by modulating each channel on a
different carrier frequency and demodulating at the receiving
point to restore the signals to their original form. (SIG-SSS)

3.3.22 Ceiling. The upper surface of a space, regardless of
height. Areas with a suspended ceiling have two ceilings, one
visible from the floor and one above the suspended ceiling.
(SIG-IDS)

3.3.22.1 Level Ceilings. Ceilings that are level or have a
slope of less than or equal to 1 in 8. (SIG-IDS)

3.3.22.2 Sloping Ceiling. A ceiling that has a slope of more
than 1 in 8. (SIG-IDS)

3.3.22.3* Sloping Peaked-Type Ceiling. A ceiling in which
the ceiling slopes in two directions from the highest point.
Curved or domed ceilings can be considered peaked with

the slope figured as the slope of the chord from highest to
lowest point. (SIG-IDS)

3.3.22.4%* Sloping Shed-Type Ceiling. A ceiling in which the
high point is at one side with the slope extending toward
the opposite side. (SIG-IDS)

3.3.23 Ceiling Height. The height from the continuous floor of
aroom to the continuous ceiling of a room or space. (SIG-IDS)

3.3.24 Ceiling Surfaces.

3.3.24.1 Beam Construction. Ceilings that have solid struc-
tural or solid nonstructural members projecting down
from the ceiling surface more than 100 mm (4 in.) and
spaced more than 0.9 m (3 ft), center to center. (SIG-IDS)

3.3.24.2 Girder. A support for beams or joists that runs at
right angles to the beams or joists. If the top of the girder is
within 100 mm (4 in.) of the ceiling, the girder is a factor in
determining the number of detectors and is to be consid-
ered a beam. If the top of the girder is more than 100 mm
(4 in.) from the ceiling, the girder is not a factor in detec-
tor location. (SIG-IDS)

3.3.24.3* Smooth Ceiling. A ceiling surface uninterrupted
by continuous projections, such as solid joists, beams, or
ducts, extending more than 100 mm (4 in.) below the ceil-
ing surface. (SIG-IDS)

3.3.24.4 Solid Joist Construction. Ceilings that have solid
structural or solid nonstructural members projecting down
from the ceiling surface for a distance of more than
100 mm (4 in.) and spaced at intervals of 0.9 m (3 ft) or
less, center to center. (SIG-IDS)

3.3.25 Central Station. See 3.3.193, Supervising Station.

3.3.26 Central Station Fire Alarm System. See 3.3.67, Fire
Alarm System.

3.3.27 Central Station Service. The use of a system or a group
of systems in which the operations of circuits and devices at a
protected property are signaled to, recorded in, and super-
vised from a listed central station that has competent and ex-
perienced operators who, upon receipt of a signal, take such
action as required by this Code. Related activities at the pro-
tected property, such as equipment installation, inspection,
testing, maintenance, and runner service, are the responsibil-
ity of the central station or a listed fire alarm service local
company. Central station service is controlled and operated by
a person, firm, or corporation whose business is the furnishing
of such contracted services or whose properties are the pro-
tected premises. (SIG-SSS)

3.3.28 Certification. A systematic program that uses randomly
selected follow-up inspections of the certificated systems installed
under the program that allows the listing organization to verify
that a fire alarm system complies with all the requirements of this
Code. A system installed under such a program is identified by
the issuance of a certificate and is designated as a certificated
system. (SIG-SSS)

3.3.29* Certification of Personnel. A formal program of re-
lated instruction and testing as provided by a recognized orga-
nization or the authority having jurisdiction. (SIG-FUN)

3.3.30 Channel. A path for voice or signal transmission that
uses modulation of light or alternating current within a fre-
quency band. (SIG-SSS)
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3.3.30.1 Communications Channel. A circuit or path con-
necting a subsidiary station(s) to a supervising station(s)
over which signals are carried. (SIG-SSS)

3.3.30.2 Derived Channel. A signaling line circuit that uses
the local leg of the public switched network as an active
multiplex channel while simultaneously allowing that leg’s
use for normal telephone communications. (SIG-SSS)

3.3.30.3* Radio Channel. A band of frequencies of a width
sufficient to allow its use for radio communications. (SIG-SSS)

3.3.30.4 Transmission Channel. A circuit or path connect-
ing transmitters to supervising stations or subsidiary sta-
tions on which signals are carried. (SIG-SSS)

3.3.31 Circuit Interface. A circuit component that interfaces
initiating devices or control circuits, or both; notification ap-
pliances or circuits, or both; system control outputs; and other
signaling line circuits to a signaling line circuit. (SIG-PRO)

3.3.32 Cloud Chamber Smoke Detection. See 3.3.180, Smoke
Detection.

3.3.33 Coded. An audible or visible signal that conveys sev-
eral discrete bits or units of information. Notification signal
examples are numbered strokes of an impact-type appliance
and numbered flashes of a visible appliance. (SIG-NAS)

3.3.34 Combination Detector. See 3.3.43, Detector.

3.3.35 Combination Fire Alarm and Guards Tour Box. See
3.3.63, Fire Alarm Box.

3.3.36 Combination System. See 3.3.67, Fire Alarm System.

3.3.37 Compeatibility Listed. A specific listing process that ap-
plies only to two-wire devices, such as smoke detectors, that are
designed to operate with certain control equipment. (SIGFUN)

3.3.38 Contiguous Property. See 3.3.140, Property.

3.3.39 Control Unit. A system component that monitors in-
puts and controls outputs through various types of circuits.
(SIG-PRO)

3.3.39.1 Fire Alarm Control Unit (Panel). A system compo-
nent that receives inputs from automatic and manual fire
alarm devices and might supply power to detection devices
and to a transponder(s) or off-premises transmitter(s). The
control unit might also provide transfer of power to the
notification appliances and transfer of condition to relays
or devices connected to the control unit. The fire alarm
control unit can be a local fire alarm control unit or a mas-
ter control unit. (SIG-PRO)

3.3.39.2 Intermediate Fire Alarm or Fire Supervisory Control
Unit. A control unit used to provide area fire alarm or area
fire supervisory service that, where connected to the pro-
prietary fire alarm system, becomes a part of that system.
(SIG-PRO)

3.3.39.3 Master Control Unit (Panel). A control unit that
serves the protected premises or portion of the protected
premises as a local control unit and accepts inputs from
other fire alarm control units. (SIG-PRO)

3.3.39.4 Protected Premises (Local) Control Unit (Panel). A
control unit that serves the protected premises or a portion of
the protected premises and indicates the alarm via notifica-
tion appliances inside the protected premises. (SIG-PRO)

2002 Edition

3.3.40 Day-Care Home. Abuilding or portion of a building in
which more than three but not more than 12 clients receive
care, maintenance, and supervision, by other than their rela-
tive(s) or legal guardians(s), for less than 24 hours per day.
[101:3.3.39] (SIG-HOU)

3.3.41 Delinquency Signal. See 3.3.171, Signal.
3.3.42 Derived Channel. See 3.3.30, Channel.

3.3.43 Detector. A device suitable for connection to a circuit
that has a sensor that responds to a physical stimulus such as
heat or smoke. (SIG-IDS)

3.3.43.1 Air Sampling-Type Detector. A detector that con-
sists of a piping or tubing distribution network that runs
from the detector to the area(s) to be protected. An aspira-
tion fan in the detector housing draws air from the pro-
tected area back to the detector through air sampling
ports, piping, or tubing. At the detector, the air is analyzed
for fire products. (SIG-IDS)

3.3.43.2 Automatic Fire Detector. A device designed to de-
tect the presence of a fire signature and to initiate action.
For the purpose of this Code, automatic fire detectors are
classified as follows: Automatic Fire Extinguishing or Sup-
pression System Operation Detector, Fire-Gas Detector,
Heat Detector, Other Fire Detectors, Radiant Energy-
Sensing Fire Detector, Smoke Detector. (SIG-IDS)

3.3.43.3 Automatic Fire Extinguishing or Suppression System
Operation Detector. A device that automatically detects the
operation of a fire extinguishing or suppression system by
means appropriate to the system employed. (SIG-IDS)

3.3.43.4 Combination Detector. A device that either re-
sponds to more than one of the fire phenomenon or em-
ploys more than one operating principle to sense one of
these phenomenon. Typical examples are a combination of
a heat detector with a smoke detector or a combination
rate-of-rise and fixed-temperature heat detector. (SIG-IDS)

3.3.43.5 Electrical Conductivity Heat Detector. Aline-type or
spot-type sensing element in which resistance varies as a
function of temperature. (SIG-IDS)

3.3.43.6 Fire-Gas Detector. A device that detects gases pro-
duced by a fire. (SIG-IDS)

3.3.43.7* Fixed-Temperature Detector. A device that re-
sponds when its operating element becomes heated to a
predetermined level. (SIG-IDS)

3.3.43.8* Flame Detector. A radiant energy—sensing fire de-
tector that detects the radiant energy emitted by a flame.
(Refer to A.5.8.2.) (SIG-IDS)

3.3.43.9 Heat Detector. A fire detector that detects either

abnormally high temperature or rate of temperature rise,
or both. (SIG-IDS)

3.3.43.10 Line-Type Detector. Adevice in which detection is
continuous along a path. Typical examples are rate-of-rise
pneumatic tubing detectors, projected beam smoke detec-
tors, and heat-sensitive cable. (SIG-IDS)

3.3.43.11 Other Fire Detectors. Devices that detect a phe-
nomenon other than heat, smoke, flame, or gases pro-
duced by a fire. (SIG-IDS)

3.3.43.12 Pneumatic Rate-of-Rise Tubing Heat Detector. A
line-type detector comprising small-diameter tubing, usually
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copper, that is installed on the ceiling or high on the walls
throughout the protected area. The tubing is terminated in a
detector unit containing diaphragms and associated contacts
set to actuate at a predetermined pressure. The system is
sealed except for calibrated vents that compensate for normal
changes in temperature. (SIG-IDS)

3.3.43.13 Projected Beam-Type Detector. A type of photo-
electric light obscuration smoke detector wherein the
beam spans the protected area. (SIG-IDS)

3.3.43.14 Radiant Energy—Sensing Fire Detector. A device
that detects radiant energy, such as ultraviolet, visible, or
infrared, that is emitted as a product of combustion reac-
tion and obeys the laws of optics. (SIG-IDS)

3.3.43.15*% Rate Compensation Detector. A device that re-
sponds when the temperature of the air surrounding the
device reaches a predetermined level, regardless of the rate
of temperature rise. (SIG-IDS)

3.3.43.16* Rate-of-Rise Detector. A device that responds
when the temperature rises at a rate exceeding a predeter-
mined value. (SIG-IDS)

3.3.43.17 Smoke Detector. A device that detects visible or
invisible particles of combustion. (SIG-IDS)

3.3.43.18 Spark/Ember Detector. A radiant energy—sensing
fire detector that is designed to detect sparks or embers, or
both. These devices are normally intended to operate in
dark environments and in the infrared part of the spec-
trum. (SIG-IDS)

3.3.43.19 Spot-Type Detector. A device in which the detect-
ing element is concentrated at a particular location. Typical
examples are bimetallic detectors, fusible alloy detectors, cer-
tain pneumatic rate-of-rise detectors, certain smoke detectors,
and thermoelectric detectors. (SIG-IDS)

3.3.44 Digital Alarm Communicator Receiver (DACR). A sys-
tem component that accepts and displays signals from digital
alarm communicator transmitters (DACTs) sent over the pub-
lic switched telephone network. (SIG-SSS)

3.3.45 Digital Alarm Communicator System (DACS). A system
in which signals are transmitted from a digital alarm commu-
nicator transmitter (DACT) located at the protected premises
through the public switched telephone network to a digital
alarm communicator receiver (DACR). (SIG-SSS)

3.3.46 Digital Alarm Communicator Transmitter (DACT). A
system component at the protected premises to which initiat-
ing devices or groups of devices are connected. The DACT
seizes the connected telephone line, dials a preselected num-
ber to connect to a DACR, and transmits signals indicating a
status change of the initiating device. (SIG-SSS)

3.3.47 Digital Alarm Radio Receiver (DARR). A system com-
ponent composed of two subcomponents: one that receives
and decodes radio signals, the other that annunciates the de-
coded data. These two subcomponents can be coresident at
the central station or separated by means of a data transmis-
sion channel. (SIG-SSS)

3.3.48 Digital Alarm Radio System (DARS). A system in which
signals are transmitted from a digital alarm radio transmitter
(DART) located at a protected premises through a radio chan-
nel to a digital alarm radio receiver (DARR). (SIG-SSS)

3.3.49 Digital Alarm Radio Transmitter (DART). A system
component that is connected to or an integral part of a digital
alarm communicator transmitter (DACT) that is used to pro-
vide an alternate radio transmission channel. (SIG-SSS)

3.3.50 Display. The visual representation of output data,
other than printed copy. (SIG-NAS)

3.3.51 Dormitory. A building or a space in a building in
which group sleeping accommodations are provided for more
than 16 persons who are not members of the same family in
one room or a series of closely associated rooms under joint
occupancy and single management, with or without meals, but
without individual cooking facilities. [101:3.3.46] (SIG-HOU)

3.3.52* Double Doorway. Asingle opening that has no interven-
ing wall space or door trim separating the two doors. (SIG-IDS)

3.3.53 Dual Control. The use of two primary trunk facilities
over separate routes or different methods to control one com-
munications channel. (SIG-SSS)

3.3.54 Dwelling Unit. A single unit, providing complete, in-
dependent living facilities for one or more persons, including
permanent provisions for living, sleeping, eating, cooking,
and sanitation. [101:3.3.48] (SIG-HOU)

3.3.54.1 Multiple Dwelling Unit. A building containing
three or more dwelling units. (SIGGHOU)

3.3.54.2 Single Dwelling Unit. A building consisting solely
of one dwelling unit. (SIGGHOU)

3.3.55 Effective Masked Threshold. The minimum sound
level at which the tone signal is audible in ambient noise.
(SIG-NAS)

3.3.56* Ember. A particle of solid material that emits radiant
energy due either to its temperature or the process of combus-
tion on its surface. (See also 3.3.186, Spark.) (SIG-IDS)

3.3.57 Emergency Voice/Alarm Communications. Dedicated
manual or automatic facilities for originating and distributing
voice instructions, as well as alert and evacuation signals per-
taining to a fire emergency, to the occupants of a building.
(SIG-PRO)

3.3.58% Evacuation. The withdrawal of occupants from a
building. (SIG-PRO)

3.3.59 Evacuation Signal. See 3.3.171, Signal.
3.3.60 Evacuation Signaling Zone. See 3.3.214, Zone.

3.3.61 Exit Plan. A plan for the emergency evacuation of the
premises. (SIG-FUN)

3.3.62 Field of View. The solid cone that extends out from
the detector within which the effective sensitivity of the detec-
tor is at least 50 percent of its on-axis, listed, or approved sen-
sitivity. (SIG-IDS)

3.3.63 Fire Alarm Box.

3.3.63.1 Auxiliary Box. A fire alarm box that can be oper-
ated from one or more remote actuating devices. (SIG-PRS)

3.3.63.2 Combination Fire Alarm and Guard’s Tour Box. A
manually operated box for separately transmitting a fire
alarm signal and a distinctive guard patrol tour supervisory
signal. (SIG-IDS)

3.3.63.3 Manual Fire Alarm Box. A manually operated de-
vice used to initiate an alarm signal. (SIG-IDS)
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3.3.63.4 Master Box. A municipal fire alarm box that can
also be operated by remote means. (SIG-PRS)

3.3.63.5 Municipal Fire Alarm Box (Street Box). An enclo-
sure housing a manually operated transmitter used to send
an alarm to the public fire service communications center.
(SIG-PRS)

3.3.64 Fire Alarm Control Unit (Panel). See 3.3.39, Control
Unit.

3.3.65 Fire Alarm/Evacuation Signal Tone Generator. A device
that produces a fire alarm/evacuation tone upon command.
(SIG-PRO)

3.3.66 Fire Alarm Signal. See 3.3.171, Signal.

3.3.67 Fire Alarm System. A system or portion of a combina-
tion system that consists of components and circuits arranged
to monitor and annunciate the status of fire alarm or supervi-
sory signal-initiating devices and to initiate the appropriate
response to those signals. (SIG-FUN)

3.3.67.1 Auxiliary Fire Alarm System. A system connected
to a municipal fire alarm system for transmitting an alarm
of fire to the public fire service communications center.
Fire alarms from an auxiliary fire alarm system are received
at the public fire service communications center on the
same equipment and by the same methods as alarms trans-
mitted manually from municipal fire alarm boxes located
on streets. (SIG-PRS)

3.3.67.1.1 Local Energy Type Auxiliary Fire Alarm System. An
auxiliary system that employs a locally complete arrange-
ment of parts, initiating devices, relays, power supply, and
associated components to automatically trip a municipal
transmitter or master box over electrical circuits that are
electrically isolated from the municipal system circuits.
(SIG-PRS)

3.3.67.1.2 Shunt Auxiliary Type Auxiliary Fire Alarm System. An
auxiliary system electrically connected to an integral part of
the municipal alarm system extending the municipal circuit
into the protected premises to interconnect the initiating de-
vices, which, when operated, open the municipal circuit
shunted around the trip coil of the municipal transmitter or
master box. The municipal transmitter or master box is there-
upon energized to start transmission without any assistance
from a local source of power. (SIG-PRS)

3.3.67.2 Central Station Fire Alarm System. A system or
group of systems in which the operations of circuits and
devices are transmitted automatically to, recorded in,
maintained by, and supervised from a listed central station
that has competent and experienced servers and operators
who, upon receipt of a signal, take such action as required
by this Code. Such service is to be controlled and operated
by a person, firm, or corporation whose business is the fur-
nishing, maintaining, or monitoring of supervised fire

alarm systems. (SIG-SSS)

3.3.67.3* Combination System. A fire alarm system in which
components are used, in whole or in part, in common with
a non-fire signaling system. (SIG-PRO)

3.3.67.4 Household Fire Alarm System. A system of devices
that uses a fire alarm control unit (panel) to produce an
alarm signal in the household for the purpose of notifying
the occupants of the presence of a fire so that they will
evacuate the premises. (SIG-HOU)
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3.3.67.5 Municipal Fire Alarm System. A system of alarm-
initiating devices, receiving equipment, and connecting
circuits (other than a public telephone network) used to
transmit alarms from street locations to the public fire ser-
vice communications center. (SIG-PRS)

3.3.67.6 Proprietary Supervising Station Fire Alarm System. An
installation of fire alarm systems that serves contiguous and
noncontiguous properties, under one ownership, from a
proprietary supervising station located at the protected
property, or at one of multiple non-contiguous protected
properties, at which trained, competent personnel are in
constant attendance. This includes the proprietary super-
vising station; power supplies; signal-initiating devices; ini-
tiating device circuits; signal notification appliances; equip-
ment for the automatic, permanent visual recording of
signals; and equipment for initiating the operation of
emergency building control services. (SIG-SSS)

3.3.67.7 Protected Premises (Local) Fire Alarm System. A pro-
tected premises system that sounds an alarm at the pro-
tected premises as the result of the manual operation of a
fire alarm box or the operation of protection equipment or
systems, such as water flowing in a sprinkler system, the
discharge of carbon dioxide, the detection of smoke, or the
detection of heat. (SIG-PRO)

3.3.67.8 Public Fire Alarm Reporting System. A system of fire
alarm-initiating devices, receiving equipment, and con-
necting circuits used to transmit alarms from street loca-
tions to the communications center. (SIG-PRS)

3.3.67.8.1 Type A Public Fire Alarm Reporting System. A sys-
tem in which an alarm from a fire alarm box is received and

is retransmitted to fire stations either manually or auto-
matically. (SIG-PRS)

3.3.67.8.2 Type B Public Fire Alarm Reporting System. A sys-
tem in which an alarm from a fire alarm box is automati-
cally transmitted to fire stations and, if used, is transmitted
to supplementary alerting devices. (SIG-PRS)

3.3.67.9 Remote Supervising Station Fire Alarm System. A sys-
tem installed in accordance with this Code to transmit
alarm, supervisory, and trouble signals from one or more
protected premises to a remote location where appropriate
action is taken. (SIG-SSS)

3.3.68 Fire Command Center. The principal attended or un-
attended location where the status of the detection, alarm
communications, and control systems is displayed and from
which the system(s) can be manually controlled. (SIG-PRO)

3.3.69 Fire Rating. The Cclassification indicating in time
(hours) the ability of a structure or component to withstand a
standardized fire test. This classification does not necessarily
reflect performance of rated components in an actual fire.
(SIG-FUN)

3.3.70 Fire Safety Function Control Device. The fire alarm sys-
tem component that directly interfaces with the control sys-
tem that controls the fire safety function. (SIG-PRO)

3.3.71 Fire Safety Functions. Building and fire control func-
tions that are intended to increase the level of life safety for
occupants or to control the spread of the harmful effects of
fire. (SIG-PRO)

3.3.72 Fire Warden. A building staff member or a tenant
trained to perform assigned duties in the event of a fire emer-
gency. (SIG-PRO)



DEFINITIONS 72-19

3.3.73 Fire Warning Equipment. Any detector, alarm, device,
or material related to single- and multiple-station alarms or
household fire alarm systems. (SIG-HOU)

3.3.74 Fixed Temperature Detector. See 3.3.43, Detector.

3.3.75 Flame. A body or stream of gaseous material involved
in the combustion process and emitting radiant energy at spe-
cific wavelength bands determined by the combustion chem-
istry of the fuel. In most cases, some portion of the emitted
radiant energy is visible to the human eye. (SIG-IDS)

3.3.76 Flame Detector. See 3.3.43, Detector.

3.3.77 Flame Detector Sensitivity. The distance along the op-
tical axis of the detector at which the detector can detect a fire
of specified size and fuel within a given time frame. (SIG-IDS)

3.3.78 Gateway. A device that is used in the transmission of
serial data (digital or analog) from the fire alarm control unit
to other building system control units, equipment, or net-
works and/or from other building system control units to the
fire alarm control unit. (SIG-PRO)

3.3.79 Guard’s Tour Reporting Station. A device that is manu-
ally or automatically initiated to indicate the route being fol-
lowed and the timing of a guard’s tour. (SIG-IDS)

3.3.80 Guard’s Tour Supervisory Signal. See 3.3.171, Signal.

3.3.81 Guest Room. An accommodation combining living,
sleeping, sanitary, and storage facilities within a compartment.
[101:3.3.94] (SIG-HOU)

3.3.82 Guest Suite. An accommodation with two or more
contiguous rooms comprising a compartment, with or without
doors between such rooms, that provides living, sleeping, sani-
tary, and storage facilities. [101:3.3.95] (SIG-HOU)

3.3.83 Heat Alarm. Asingle or multiple station alarm respon-
sive to heat. (SIG-IDS)

3.3.84 Heat Detector. See 3.3.43, Detector.

3.3.85 Hotel. Abuilding or groups of buildings under the same
management in which there are sleeping accommodations for
more than 16 persons and primarily used by transients for lodg-
ing with or without meals. [101:3.3.105] (SIGGHOU)

3.3.86 Household Fire Alarm System. See 3.3.67, Fire Alarm
System.

3.3.87 Hunt Group. A group of associated telephone lines
within which an incoming call is automatically routed to an
idle (not busy) telephone line for completion. (SIG-SSS)

3.3.88 Initiating Device. A system component that originates
transmission of a change-of-state condition, such as in a smoke
detector, manual fire alarm box, or supervisory switch. (SIGIDS)

3.3.88.1 Analog Initiating Device (Sensor). An initiating de-
vice that transmits a signal indicating varying degrees of con-
dition as contrasted with a conventional initiating device,
which can only indicate an on—off condition. (SIG-IDS)

3.3.88.2 Automatic Extinguishing System Supervisory Device. A
device that responds to abnormal conditions that could af-
fect the proper operation of an automatic sprinkler system
or other fire extinguishing system(s) or suppression sys-
tem(s), including, but not limited to, control valves, pres-
sure levels, liquid agent levels and temperatures, pump
power and running, engine temperature and overspeed,
and room temperature. (SIG-IDS)

3.3.88.3 Nonrestorable Initiating Device. A device in which
the sensing element is designed to be destroyed in the pro-
cess of operation. (SIG-IDS)

3.3.88.4 Restorable Initiating Device. A device in which the
sensing element is not ordinarily destroyed in the process
of operation, whose restoration can be manual or auto-
matic. (SIG-IDS)

3.3.88.5 Supervisory Signal-Initiating Device. An initiating
device such as a valve supervisory switch, water level indica-
tor, or low air pressure switch on a dry-pipe sprinkler sys-
tem in which the change of state signals an off-normal con-
dition and its restoration to normal of a fire protection or
life safety system; or a need for action in connection with
guard tours, fire suppression systems or equipment, or
maintenance features of related systems. (SIG-IDS)

3.3.89 Initiating Device Circuit. A circuit to which automatic
or manual initiating devices are connected where the signal
received does not identify the individual device operated.
(SIG-PRO)

3.3.90 Intermediate Fire Alarm or Fire Supervisory Control
Unit. See 3.3.39, Control Unit.

3.3.91 Ionization Smoke Detection. See 3.3.180, Smoke De-
tection.

3.3.92 Leg Facility. The portion of a communications chan-
nel that connects not more than one protected premises to a
primary or secondary trunk facility. The leg facility includes
the portion of the signal transmission circuit from its point of
connection with a trunk facility to the point where it is termi-
nated within the protected premises at one or more transpon-
ders. (SIG-SSS)

3.3.93 Level Ceilings. See 3.3.22, Ceiling.

3.3.94 Life Safety Network. A type of combination system
that transmits fire safety control data through gateways to
other building system control units. (SIG-PRO)

3.3.95 Living Area. Any normally occupiable space in a resi-
dential occupancy, other than sleeping rooms or rooms that
are intended for combination sleeping/living, bathrooms, toi-
let compartments, kitchens, closets, halls, storage or utility
spaces, and similar areas. [101:3.3.13.3] (SIG-HOU)

3.3.96 Loading Capacity. The maximum number of discrete
elements of fire alarm systems permitted to be used in a par-
ticular configuration. (SIG-SSS)

3.3.97 Lodging or Rooming House. A building or portion
thereof that does not qualify as a one- or two-family dwelling, that
provides sleeping accommodations for a total of 16 or fewer
people on a transient or permanent basis, without personal care
services, with or without meals, but without separate cooking fa-
cilities for individual occupants. [101:3.3.120] (SIGHOU)

3.3.98 Loss of Power. The reduction of available voltage at
the load below the point at which equipment can function as
designed. (SIG-FUN)

3.3.99 Low-Power Radio Transmitter. Any device that com-
municates with associated control/receiving equipment by
low-power radio signals. (SIG-PRO)

3.3.100 Maintenance. Work, including, but not limited to, re-
pair, replacement, and service, performed to ensure that
equipment operates properly. (SIG-TMS)
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3.3.101 Manual Fire Alarm Box. See 3.3.63, Fire Alarm Box.
3.3.102 Master Box. See 3.3.63, Fire Alarm Box.
3.3.103 Master Control Unit (Panel). See 3.3.39, Control Unit.

3.3.104 Multiple Station Alarm. Asingle station alarm capable
of being interconnected to one or more additional alarms so
that the actuation of one causes the appropriate alarm signal
to operate in all interconnected alarms. (SIG-HOU)

3.3.105 Multiple Station Alarm Device. Two or more single sta-
tion alarm devices that can be interconnected so that actuation
of one causes all integral or separate audible alarms to operate;
or one single station alarm device having connections to other
detectors or to a manual fire alarm box. (SIGGHOU)

3.3.106 Multiplexing. A signaling method characterized by
simultaneous or sequential transmission, or both, and recep-
tion of multiple signals on a signaling line circuit, a transmis-
sion channel, or a communications channel, including means
for positively identifying each signal. (SIG-SSS)

3.3.107 Municipal Fire Alarm Box (Street Box). See 3.3.63,
Fire Alarm Box.

3.3.108 Municipal Fire Alarm System. See 3.3.67, Fire Alarm
System.

3.3.109 Municipal Transmitter. A transmitter that can only be
tripped remotely that is used to send an alarm to the public
fire service communications center. (SIG-PRS)

3.3.110 Noncontiguous Property. See 3.3.140, Property.

3.3.111 Nonrequired (Voluntary) System. A fire alarm 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. (SIG-FUN)

3.3.112 Nonrestorable Initiating Device. See 3.3.88, Initiating
Device.

3.3.113 Notification Appliance. A fire alarm system compo-
nent such as a bell, horn, speaker, light, or text display that
provides audible, tactile, or visible outputs, or any combina-
tion thereof. (SIG-NAS)

3.3.113.1 Audible Notification Appliance. A notification ap-
pliance that alerts by the sense of hearing. (SIG-NAS)

3.3.113.1.1 Textual Audible Notification Appliance. A notifi-
cation appliance that conveys a stream of audible informa-
tion. An example of a textual audible notification appliance is
a speaker that reproduces a voice message. (SIG-NAS)

3.3.113.2 Tactile Notification Appliance. A notification appli-
ance that alerts by the sense of touch or vibration. (SIG-NAS)

3.3.113.3 Visible Notification Appliance. A notification ap-
pliance that alerts by the sense of sight. (SIG-NAS)

3.3.113.3.1 Textual Visible Notification Appliance. Anotifica-
tion appliance that conveys a stream of visible information
that displays an alphanumeric or pictorial message. Textual
visible notification appliances provide temporary text, per-
manent text, or symbols. Textual visible notification appli-
ances include, but are not limited to, annunciators, moni-
tors, CRTs, displays, and printers. (SIG-NAS)

3.3.114 Notification Appliance Circuit. A circuit or path di-
rectly connected to a notification appliance(s). (SIG-PRO)

3.3.115 Notification Zone. See 3.3.214, Zone.
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3.3.116 Nuisance Alarm. See 3.3.5, Alarm.

3.3.117* Occupiable Area. The spaces of a facility that can be
occupied or used by the facility occupants as part of the building
function or to support building operations and maintenance.
This includes, butis not limited to, storage areas, mechanical and
electrical equipment areas, walk-in closets or janitor’s rooms, re-
strooms, conference rooms, and individual offices. (SIG-NAS)

3.3.118 Octave. The bandwidth of a filter that comprises a
frequency range of a factor of 2. (That is, f, = 2f, as defined
in IEC 61260. For example, for an octave-band centered on
500 Hz, the lower frequency is 353 Hz, and the upper fre-
quency is 707 Hz). (SIG-NAS)

3.3.118.1 One-Third Octave. The bandwidth of a filter that
comprises a frequency range of a factor of 2'/%. (That is,
f, =2'? f; as defined in IEC 61260). The octave filter can
be subdivided into three Y5 octave-bands. (SIG-NAS)

3.3.119 Off-Hook. To make connection with the public-
switched telephone network in preparation for dialing a tele-
phone number. (SIG-SSS)

3.3.120 On-Hook. To disconnect from the public-switched
telephone network. (SIG-SSS)

3.3.121 Open Area Detection (Protection). Protection of an
area such as a room or space with detectors to provide early
warning of fire. (SIG-IDS)

3.3.122 Operating Mode.

3.3.122.1 Private Operating Mode. Audible or visible sig-
naling only to those persons directly concerned with the
implementation and direction of emergency action initia-
tion and procedure in the area protected by the fire alarm
system. (SIG-NAS)

3.3.122.2 Public Operating Mode. Audible or visible signal-
ing to occupants or inhabitants of the area protected by the
fire alarm system. (SIG-NAS)

3.3.123 Operating System Software. The basic operating sys-
tem software that can be altered only by the equipment manu-
facturer or its authorized representative. Operating system
software is sometimes referred to as firmware, BIOS, or execulive
program. (SIG-FUN)

3.3.124* Ownership. Any property or building or its contents
under legal control by the occupant, by contract, or by hold-
ing of a title or deed. (SIG-SSS)

3.3.125 Paging System. Asystem intended to page one or more
persons by such means as voice over loudspeaker, coded audible
signals or visible signals, or lamp annunciators. (SIG-PRO)

3.3.126 Parallel Telephone System. A telephone system in
which an individually wired circuit is used for each fire alarm
box. (SIG-SSS)

3.3.127 Path (Pathways). Any conductor, optic fiber, radio
carrier, or other means for transmitting fire alarm system in-
formation between two or more locations. (SIG-FUN)

3.3.128 Permanent Visual Record (Recording). An immedi-
ately readable, not easily alterable, print, slash, or punch
record of all occurrences of status change. (SIG-SSS)

3.3.129 Photoelectric Light Obscuration Smoke Detection. See
3.3.180, Smoke Detection.
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3.3.130 Photoelectric Light-Scattering Smoke Detection. See
3.3.180, Smoke Detection.

3.3.131 Placarded. A means to signify that the fire alarm sys-
tem of a particular facility is receiving central station service in
accordance with this Code by a listed central station or listed
fire alarm service-local company that is part of a systematic
follow-up program under the control of an independent
third-party listing organization. (SIG-SSS)

3.3.132 Plant. One or more buildings under the same owner-
ship or control on a single property. (SIG-SSS)

3.3.133 Positive Alarm Sequence. An automatic sequence
that results in an alarm signal, even when manually delayed for
investigation, unless the system is reset. (SIG-PRO)

3.3.134 Power Supply. Asource of electrical operating power,
including the circuits and terminations connecting it to the
dependent system components. (SIG-FUN)

3.3.135 Primary Battery (Dry Cell). A nonrechargeable bat-
tery requiring periodic replacement. (SIG-FUN)

3.3.136 Primary Trunk Facility. That part of a transmission
channel connecting all leg facilities to a supervising or subsid-
iary station. (SIG-SSS)

3.3.137 Prime Contractor. The one company contractually
responsible for providing central station services to a sub-
scriber as required by this Code. The prime contractor can be
either a listed central station or a listed fire alarm service-local
company. (SIG-SSS)

3.3.138 Private Operating Mode. See 3.3.122, Operating
Mode.

3.3.139 Private Radio Signaling. A radio system under control
of the proprietary supervising station. (SIG-SSS)

3.3.140 Property.

3.3.140.1 Contiguous Property. A single-owner or single-
user protected premises on a continuous plot of ground,
including any buildings thereon, that is not separated by a
public thoroughfare, transportation right-of-way, property
owned or used by others, or body of water not under the
same ownership. (SIG-SSS)

3.3.140.2 Noncontiguous Property. An owner- or user-
protected premises where two or more protected premises,
controlled by the same owner or user, are separated by a
public thoroughfare, body of water, transportation right-of-
way, or property owned or used by others. (SIG-SSS)

3.3.141 Proprietary Supervising Station. See 3.3.193, Supervis-
ing Station.

3.3.142 Proprietary Supervising Station Fire Alarm System. See
3.3.67, Fire Alarm System.

3.3.143 Protected Premises. The physical location protected
by a fire alarm system. (SIG-PRO)

3.3.144 Protected Premises (Local) Control Unit (Panel). See
3.3.39, Control Unit.

3.3.145 Protected Premises (Local) Fire Alarm System. See
3.3.67, Fire Alarm System.

3.3.146 Public Fire Alarm Reporting System. See 3.3.67, Fire
Alarm System.

3.3.147 Public Fire Service Communications Center. The
building or portion of the building used to house the central
operating part of the fire alarm system; usually the place
where the necessary testing, switching, receiving, transmitting,
and power supply devices are located. (SIG-PRS)

3.3.148 Public Operating Mode. See 3.3.122, Operating Mode.

3.3.149 Radio Alarm Repeater Station Receiver (RARSR). A
system component that receives radio signals and resides at a
repeater station that is located at a remote receiving location.
(SIG-SSS)

3.3.150 Radio Alarm Supervising Station Receiver (RASSR). A
system component that receives data and annunciates that
data at the supervising station. (SIG-SSS)

3.3.151 Radio Alarm System (RAS). A system in which signals
are transmitted from a radio alarm transmitter (RAT) located
at a protected premises through a radio channel to two or
more radio alarm repeater station receivers (RARSR) and that
are annunciated by a radio alarm supervising station receiver
(RASSR) located at the central station. (SIG-SSS)

3.3.152 Radio Alarm Transmitter (RAT). A system component
at the protected premises to which initiating devices or groups
of devices are connected that transmits signals indicating a
status change of the initiating devices. (SIG-SSS)

3.3.153 Radio Channel. See 3.3.30, Channel.
3.3.154 Rate Compensation Detector. See 3.3.43, Detector.
3.3.155 Rate-of-Rise Detector. See 3.3.43, Detector.

3.3.156 Record Drawings. Drawings (as-built) that document
the location of all devices, appliances, wiring sequences, wir-
ing methods, and connections of the components of the fire
alarm system as installed. (SIG-FUN)

3.3.157 Record of Completion. A document that acknowl-
edges the features of installation, operation (performance),
service, and equipment with representation by the property
owner, system installer, system supplier, service organization,
and the authority having jurisdiction. (SIG-FUN)

3.3.158 Relocation. The movement of occupants from a fire
zone to a safe area within the same building. (SIG-PRO)

3.3.159 Remote Supervising Station Fire Alarm System. See
3.3.67, Fire Alarm System.

3.3.160 Repeater Station. The location of the equipment
needed to relay signals between supervising stations, subsid-
iary stations, and protected premises. (SIG-SSS)

3.3.161 Reset. A control function that attempts to return a
system or device to its normal, nonalarm state. (SIG-FUN)

3.3.162 Residential Board and Care Occupancy. A building or
portion thereof that is used for lodging and boarding of four
or more residents, not related by blood or marriage to the
owners or operators, for the purpose of providing personal
care services. [101:3.3.134.13] (SIG-HOU)

3.3.163 Residential Occupancy. An occupancy that provides
sleeping accommodations for purposes other than health care
or detention and correctional. [101:3.3.134.12] (SIG-HOU)

3.3.164 Restorable Initiating Device. See 3.3.88, Initiating De-
vice.

3.3.165 Runner. Aperson other than the required number of
operators on duty at central, supervising, or runner stations
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(or otherwise in contact with these stations) available for
prompt dispatching, when necessary, to the protected pre-
mises. (SIG-SSS)

3.3.166 Runner Service. The service provided by a runner at
the protected premises, including resetting and silencing of
all equipment transmitting fire alarm or supervisory signals to
an off-premises location. (SIG-SSS)

3.3.167 Scanner. Equipment located at the telephone com-
pany wire center that monitors each local leg and relays status
changes to the alarm center. Processors and associated equip-
ment might also be included. (SIG-SSS)

3.3.168 Secondary Trunk Facility. That part of a transmission
channel connecting two or more, but fewer than all, leg facili-
ties to a primary trunk facility. (SIG-SSS)

3.3.169 Separate Sleeping Area. An area of the family living
unit in which the bedrooms (or sleeping rooms) are located.
Bedrooms (or sleeping rooms) separated by other use areas,
such as kitchens or living rooms (but not bathrooms), are con-
sidered as separate sleeping areas. (SIG-HOU)

3.3.170 Shapes of Ceilings. The shapes of ceilings can be clas-
sified as sloping or smooth. (SIG-IDS)

3.3.171 Signal. A status indication communicated by electri-
cal or other means. (SIG-FUN)

3.3.171.1 Alarm Signal. A signal indicating an emergency
that requires immediate action, such as a signal indicative
of fire. (SIG-FUN)

3.3.171.2 Delinquency Signal. A signal indicating the need
for action in connection with the supervision of guards or
system attendants. (SIG-PRO)

3.3.171.3 Evacuation Signal. A distinctive signal intended
to be recognized by the occupants as requiring evacuation
of the building. (SIG-PRO)

3.3.171.4 Fire Alarm Signal. A signal initiated by a fire
alarm-initiating device such as a manual fire alarm box,
automatic fire detector, waterflow switch, or other device in
which activation is indicative of the presence of a fire or fire
signature. (SIG-FUN)

3.3.171.5 Guard’s Tour Supervisory Signal. A supervisory sig-
nal monitoring the performance of guard patrols. (SIG-PRO)

3.3.171.6 Supervisory Signal. A signal indicating the need
for action in connection with the supervision of guard
tours, the fire suppression systems or equipment, or the
maintenance features of related systems. (SIG-FUN)

3.3.171.7 Trouble Signal. A signal initiated by the fire
alarm system or device indicative of a fault in a monitored
circuit or component. (SIG-FUN)

3.3.172 Signaling Line Circuit. A circuit or path between any
combination of circuit interfaces, control units, or transmit-
ters over which multiple system input signals or output signals,
or both, are carried. (SIG-PRO)

3.3.173 Signaling Line Circuit Interface. A system component
that connects a signaling line circuit to any combination of
initiating devices, initiating device circuits, notification appli-
ances, notification appliance circuits, system control outputs,
and other signaling line circuits. (SIG-PRO)

3.3.174 Signal Transmission Sequence. A DACT that obtains
dial tone, dials the number(s) of the DACR, obtains verifica-
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tion that the DACR is ready to receive signals, transmits the
signals, and receives acknowledgment that the DACR has ac-
cepted that signal before disconnecting (going on-hook).
(SIG-SSS)

3.3.175 Single Station Alarm. A detector comprising an as-
sembly 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. (SIG-HOU)

3.3.176 Single Station Alarm Device. An assembly thatincorpo-
rates the detector, the control equipment, and the alarm-
sounding device in one unit operated from a power supply either
in the unit or obtained at the point of installation. (SIGGHOU)

3.3.177 Site-Specific Software. Software that defines the spe-
cific operation and configuration of a particular system. Typi-
cally, it defines the type and quantity of hardware modules,
customized labels, and specific operating features of a system.
(SIG-TMS)

3.3.178 Sloping Ceiling. See 3.3.22, Ceiling.

3.3.179 Smoke Alarm. A single or multiple station alarm re-
sponsive to smoke. (SIG-HOU)

3.3.180 Smoke Detection.

3.3.180.1 Cloud Chamber Smoke Detection. The principle of
using an air sample drawn from the protected area into a
high-humidity chamber combined with a lowering of
chamber pressure to create an environment in which the
resultant moisture in the air condenses on any smoke par-
ticles present, forming a cloud. The cloud density is mea-
sured by a photoelectric principle. The density signal is
processed and used to convey an alarm condition when it
meets preset criteria. (SIG-IDS)

3.3.180.2* Ionization Smoke Detection. The principle of us-
ing a small amount of radioactive material to ionize the air
between two differentially charged electrodes to sense the
presence of smoke particles. Smoke particles entering the
ionization volume decrease the conductance of the air by
reducing ion mobility. The reduced conductance signal is
processed and used to convey an alarm condition when it
meets preset criteria. (SIG-IDS)

3.3.180.3* Photoelectric Light Obscuration Smoke Detection. The
principle of using a light source and a photosensitive sen-
sor onto which the principal portion of the source emis-
sions is focused. When smoke particles enter the light path,
some of the light is scattered and some is absorbed, thereby
reducing the light reaching the receiving sensor. The light
reduction signal is processed and used to convey an alarm
condition when it meets preset criteria. (SIG-IDS)

3.3.180.4* Photoelectric Light-Scattering Smoke Detection. The
principle of using a light source and a photosensitive sen-
sor arranged so that the rays from the light source do not
normally fall onto the photosensitive sensor. When smoke
particles enter the light path, some of the light is scattered
by reflection and refraction onto the sensor. The light sig-
nal is processed and used to convey an alarm condition
when it meets preset criteria. (SIG-IDS)

3.3.181 Smoke Detector. See 3.3.43, Detector.
3.3.182 Smooth Ceiling. See 3.3.24, Ceiling Surfaces.
3.3.183 Solid Joist Construction. See 3.3.24, Ceiling Surfaces.
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3.3.184 Spacing. A horizontally measured dimension related
to the allowable coverage of fire detectors. (SIG-IDS)

3.3.185* Spark. A moving ember. (SIG-IDS)
3.3.186 Spark/Ember Detector. See 3.3.43, Detector.

3.3.187 Spark/Ember Detector Sensitivity. The number of
watts (or the fraction of a watt) of radiant power from a point
source radiator, applied as a unit step signal at the wavelength
of maximum detector sensitivity, necessary to produce an
alarm signal from the detector within the specified response
time. (SIG-IDS)

3.3.188 Spot-Type Detector. See 3.3.43, Detector.

3.3.189 Story. The portion of a building located between the
upper surface of a floor and the upper surface of the floor or
roof next above. [101:3.3.194] (SIG-FUN)

3.3.190 Stratification. The phenomenon where the upward
movement of smoke and gases ceases due to the loss of buoy-
ancy. (SIG-IDS)

3.3.191 Subscriber. The recipient of a contractual supervis-
ing station signal service(s). In case of multiple, noncontigu-
ous properties having single ownership, the term refers to
each protected premises or its local management. (SIG-SSS)

3.3.192 Subsidiary Station. A subsidiary station is a normally
unattended location that is remote from the supervising sta-
tion and is linked by a communications channel(s) to the su-
pervising station. Interconnection of signals on one or more
transmission channels from protected premises with a com-
munications channel(s) to the supervising station is per-
formed at this location. (SIG-SSS)

3.3.193 Supervising Station. A facility that receives signals and
atwhich personnel are in attendance at all times to respond to
these signals. (SIG-SSS)

3.3.193.1 Central Station. A supervising station that is
listed for central station service. (SIG-SSS)

3.3.193.2 Proprietary Supervising Station. A location to
which alarm or supervisory signaling devices on propri-
etary fire alarm systems are connected and where person-
nel are in attendance at all times to supervise operation
and investigate signals. (SIG-SSS)

3.3.194 Supervisory Service. The service required to monitor
performance of guard tours and the operative condition of
fixed suppression systems or other systems for the protection
of life and property. (SIG-PRO)

3.3.195 Supervisory Signal. See 3.3.171, Signal.

3.3.196 Supervisory Signal-Initiating Device. See 3.3.88, Initi-
ating Device.

3.3.197 Supplementary. As used in this Code, supplementary
refers to equipment or operations not required by this Code
and designated as such by the authority having jurisdiction.
(SIG-FUN)

3.3.198 Switched Telephone Network. An assembly of com-
munications facilities and central office equipment operated
jointly by authorized service providers that provides the gen-
eral public with the ability to establish transmission channels
via discrete dialing. (SIG-SSS)

3.3.198.1 Public Switched Telephone Network. An assembly
of communications facilities and central office equipment

operated jointly by authorized common carriers that pro-
vides the general public with the ability to establish com-
munications channels via discrete dialing codes. (SIG-SSS)

3.3.199 System Unit. The active subassemblies at the central
station used for signal receiving, processing, display, or record-
ing of status change signals; a failure of one of these subassem-
blies causes the loss of a number of alarm signals by that unit.
(SIG-SSS)

3.3.200 Tactile Notification Appliance. See 3.3.113, Notifica-
tion Appliance.

3.3.201 Textual Audible Notification Appliance. See 3.3.113,
Notification Appliance.

3.3.202 Textual Visual Notification Appliance. See 3.3.113,
Notification Appliance.

3.3.203 Transmission Channel. See 3.3.30, Channel.

3.3.204 Transmitter. A system component that provides an in-
terface between signaling line circuits, initiating device circuits,
or control units and the transmission channel. (SIG-SSS)

3.3.205 Transponder. A multiplex alarm transmission system
functional assembly located at the protected premises. (SIG-SSS)

3.3.206 Trouble Signal. See 3.3.171, Signal.

3.3.207 Visible Notification Appliance. See 3.3.113, Notifica-
tion Appliance.

3.3.208* Voice Intelligibility. Audible voice information that is
distinguishable and understandable. (SIG-NAS)

3.3.209 WATS (Wide Area Telephone Service). Telephone
company service allowing reduced costs for certain telephone
call arrangements. In-WATS or 800-number service calls can
be placed from anywhere in the continental United States to
the called party at no cost to the calling party. Out-WATS is a
service whereby, for a flat-rate charge, dependent on the total
duration of all such calls, a subscriber can make an unlimited
number of calls within a prescribed area from a particular
telephone terminal without the registration of individual call
charges. (SIG-SSS)

3.3.210* Wavelength. The distance between the peaks of a
sinusoidal wave. All radiant energy can be described as a wave
having a wavelength. Wavelength serves as the unit of measure
for distinguishing between different parts of the spectrum.
Wavelengths are measured in microns (pm), nanometers

(nm), or angstroms (A). (SIG-IDS)

3.3.211 Wireless Control Panel. A component that transmits/
receives and processes wireless signals. (SIG-PRO)

3.3.212 Wireless Protection System. A system or a part of a
system that can transmit and receive signals without the aid of
wire. It can consist of either a wireless control panel or a wire-
less repeater. (SIG-PRO)

3.3.213 Wireless Repeater. A component used to relay signals
between wireless receivers or wireless control panels, or both.
(SIG-PRO)

3.3.214 Zone. A defined area within the protected premises.
Azone 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. (SIG-FUN)

3.3.214.1* Evacuation Signaling Zone. A discrete area of a
building, bounded by smoke or fire barriers, from which
occupants are intended to relocate or evacuate. (SIG-PRO)
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3.3.214.2 Notification Zone. An area covered by notification
appliances that are activated simultaneously. (SIG-PRO)

Chapter 4 Fundamentals of Fire Alarm Systems

4.1 Application.

4.1.1 The basic functions of a complete fire alarm system
shall comply with the requirements of this chapter.

4.1.2 The requirements of this chapter shall apply to fire
alarm systems, equipment, and components addressed in
Chapter 5 through Chapter 10.

4.2 Purpose. The purpose of fire alarm systems shall be pri-
marily to provide notification of fire alarm, supervisory, and
trouble conditions; to alert the occupants; to summon aid;
and to control fire safety functions.

4.3 Equipment and Personnel.

4.3.1 Equipment. Equipment constructed and installed in
conformity with this Code shall be listed for the purpose for
which it is used. Fire alarm system components shall be
installed in accordance with the manufacturers’ installation
instructions.

4.3.2*% System Designer.

4.3.2.1 Fire alarm system plans and specifications shall be
developed in accordance with this Code by persons who are
experienced in the proper design, application, installation,
and testing of fire alarm systems.

4.3.2.2 The system designer shall be identified on the system
design documents. Evidence of qualifications shall be pro-
vided when requested by the authority having jurisdiction.

4.3.3 System Installer. Installation personnel shall be super-
vised by persons who are qualified and experienced in the
installation, inspection, and testing of fire alarm systems. Ex-
amples of qualified personnel shall include, but not be limited
to, the following:

(1) Factory trained and certified personnel

(2) National Institute of Certification in Engineering Tech-
nologies (NICET) fire alarm level II certified personnel

(3) Personnel licensed or certified by a state or local authority

4.4 System Fundamentals.
4.4.1 Power Supplies.

4.4.1.1 Scope. The provisions of this section shall apply to
power supplies used for both protected premises fire alarm
systems described in Chapter 6 and to supervising station fa-
cilities and equipment described in Chapter 8.

4.4.1.2 Code Conformance. All power supplies shall be in-
stalled in conformity with the requirements of NFPA 70,
National Electrical Code, for such equipment and with the
requirements indicated in this subsection.

4.4.1.3 Power Supply Sources.

4.4.1.3.1 At least two independent and reliable power sup-
plies shall be provided, one primary and one secondary, each
of which shall be of adequate capacity for the application.

4.4.1.3.2 Monitoring the integrity of power supplies shall be
in accordance with 4.4.7.3.
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4.4.1.4 Primary Power Supply.

4.4.1.4.1 Dedicated Branch Circuit. A dedicated branch cir-
cuit of one of the following shall supply primary power:

(1) Commercial light and power.

(2) An engine-driven generator or equivalent in accordance
with 4.4.1.9.2, 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 accor-
dance with 4.4.1.9.2, where a person specifically trained
in its operation is on duty at all times.

4.4.1.4.2 Mechanical Protection.

4.4.1.4.2.1 The dedicated branch circuit(s) and connections
shall be mechanically protected.

4.4.1.4.2.2 Circuit disconnecting means shall have a red
marking, shall be accessible only to authorized personnel, and
shall be identified as “FIRE ALARM CIRCUIT.”

4.4.1.4.2.3 The location of the circuit disconnecting means
shall be permanently identified at the fire alarm control unit.

4.4.1.4.3 Overcurrent Protection. An overcurrent protective
device of suitable current-carrying capacity that is capable of in-
terrupting the maximum short-circuit current to which it can be
subject shall be provided in each ungrounded conductor.

4.4.1.4.4 Circuit Breakers and Engine Stops. Circuit breakers
or engine stops shall not be installed in such a manner as to
cut off the power for lighting or for operating elevators.

4.4.1.5 Secondary Power Supply.

4.4.1.5.1 Secondary Power Supply for Protected Premises
Fire Alarm Systems. The secondary power supply shall consist
of one of the following:

(1) A storage battery dedicated to the fire alarm system ar-
ranged in accordance with 4.4.1.8.

(2) A dedicated branch circuit of an automatic-starting,
engine-driven generator arranged in accordance with
4.4.1.9.3.1 and storage batteries dedicated to the fire
alarm system with 4 hours of capacity arranged in accor-
dance with 4.4.1.8.

4.4.1.5.2 Secondary Power Supply for Supervising Station
Facilities.

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

(1) Storage batteries dedicated to the supervising station
equipment arranged in accordance with 4.4.1.8.

(2) A dedicated branch circuit of an automatic-starting,
engine-driven generator arranged in accordance with
4.4.1.9.3.2(A) and storage batteries dedicated to the su-
pervising station equipment with 4 hours of capacity ar-
ranged in accordance with 4.4.1.8.

(3) Adedicated branch circuit of multiple engine-driven gen-
erators, at least one of which is arranged for automatic
starting in accordance with 4.4.1.9.3.2(A).

4.4.1.5.2.2 Where 4.4.15.2.1(3) is used, 4.4.1.5.2.2(A)
through 4.4.1.5.2.2(C) shall apply.

(A) Each generator shall be capable of supplying the energy
required.



FUNDAMENTALS OF FIRE ALARM SYSTEMS

72-25

(B) Generators that are started manually shall be arranged in
accordance with 4.4.1.9.3.2(B).

(C) When manual-start generators are employed, a person
trained in the procedure of starting the generator shall be on
duty at all times.

4.4.1.5.3% Capacity.

4.4.1.5.3.1 Unless otherwise permitted or required by
4.4.1.5.3.1(A) or 4.4.1.5.3.1(B), the secondary power supply
shall have sufficient capacity to operate the fire alarm system
under quiescent load (system operating in a nonalarm condi-
tion) for a minimum of 24 hours and, at the end of that pe-
riod, shall be capable of operating all alarm notification appli-
ances used for evacuation or to direct aid to the location of an
emergency for 5 minutes.

(A) The secondary power supply for emergency voice/alarm
communications service shall be capable of operating the sys-
tem under quiescent load for a minimum of 24 hours and
then shall be capable of operating the system during a fire or
other emergency condition for a period of 15 minutes at maxi-
mum connected load.

(B) The secondary power supply capacity for supervising sta-
tion facilities and equipment shall be capable of supporting
operations for a minimum of 24 hours.

4.4.1.5.3.2 The secondary power supply capacity required
shall include all power supply loads that are not automatically
disconnected upon the transfer to secondary power supply.

4.4.1.5.4 Secondary Power Operation. Operation on second-
ary power shall not affect the required performance of a fire
alarm system or supervising station facility. The system shall
produce the same alarm, supervisory, and trouble signals and
indications, excluding the alternating current (ac) power in-
dicator, when operating from the secondary power source as
are produced when the unit is operating from the primary
power source.

Exception: Audio amplifier monitoring shall comply with 4.4.7.2.1.
4.4.1.6* Continuity of Power Supplies.

4.4.1.6.1 The secondary power supply shall automatically
provide power to the protected premises fire alarm system
within 10 seconds, whenever the primary power supply fails to
provide the minimum voltage required for proper operation.

4.4.1.6.2 The secondary power supply shall automatically pro-
vide power to the supervising station facility and equipment
within 60 seconds whenever the primary power supply fails to
provide the minimum voltage required for proper operation.

4.4.1.6.3 Required signals shall not be lost, interrupted, or
delayed by more than 10 seconds as a result of the primary
power failure.

(A) Storage batteries dedicated to the fire alarm system or an
uninterruptible power supply (UPS) arranged in accordance
with the provisions of NFPA 111, Standard on Stored Electrical
Energy Emergency and Standby Power Systems, shall be permitted
to supplement the secondary power supply to ensure required
operation during the transfer period.

(B) Where a UPS is employed in 4.4.1.6.3(A), a positive
means for disconnecting the input and output of the UPS sys-
tem while maintaining continuity of power supply to the load
shall be provided.

4.4.1.7 Power Supply for Remotely Located Control Equip-
ment. Additional power supplies, where provided for control
units, circuit interfaces, or other equipment essential to sys-
tem operation, located remotely from the main control unit,
shall be comprised of a primary and secondary power supply
that shall meet the same requirements as those of 4.4.1.1
through 4.4.1.6 and 4.4.7.3.

4.4.1.8%* Storage Batteries.

4.4.1.8.1*% Marking. Batteries shall be permanently marked
with the month and year of manufacture.

4.4.1.8.2 Location. Storage batteries shall be located so that the
fire alarm equipment, including overcurrent devices, are not ad-
versely affected by battery gases and shall conform to the require-
ments of NFPA 70, National Electrical Code, Article 480.

4.4.1.8.2.1 Cells shall be suitably insulated against grounds
and crosses and shall be mounted securely in such a manner
so as not to be subject to mechanical injury.

4.4.1.8.2.2 Racks shall be suitably protected against deterio-
ration.

4.4.1.8.2.3 If notlocated in or adjacent to the fire alarm con-
trol unit, the batteries and their charger location shall be per-
manently identified at the fire alarm control unit.

4.4.1.8.3 Battery Charging.

4.4.1.8.3.1 Adequate facilities shall be provided to automati-
cally maintain the battery fully charged under all conditions of
normal operation.

4.4.1.8.3.2 Adequate facilities shall be provided to recharge bat-
teries within 48 hours after fully charged batteries have been sub-
ject to a single discharge cycle as specified in 4.4.1.5.3.

4.4.1.8.3.3 Upon attaining a fully charged condition, the
charge rate shall not be so excessive as to result in battery
damage.

4.4.1.8.3.4* Batteries shall be either trickle- or float-charged.

4.4.1.8.3.5 A rectifier employed as a battery charging supply
source shall be of adequate capacity. A rectifier employed as a
charging means shall be energized by an isolating transformer.

4.4.1.8.3.6 Supervising stations shall maintain spare parts or
units available, which shall be used to restore failed charging
capacity prior to the consumption of one-half of the capacity
of the batteries for the supervising station equipment.

4.4.1.8.4 Overcurrent Protection.

4.4.1.8.4.1 The batteries shall be protected against excessive
load current by overcurrent devices.

4.4.1.8.4.2 The batteries shall be protected from excessive
charging current by overcurrent devices or by automatic
current-limiting design of the charging source.

4.4.1.8.5 Metering. The charging equipment shall provide
either integral meters or readily accessible terminal facilities
for the connection of portable meters by which the battery
voltage and charging current can be determined.

4.4.1.8.6 Charger Supervision. Supervision means appropri-
ate for the batteries and charger employed shall be provided
to detect a failure of battery charging and initiate a trouble
signal in accordance with 4.4.3.5.
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4.4.1.9 Engine-Driven Generators.

4.4.1.9.1 Application and Installation. The application and in-
stallation of engine-driven generators shall be as specified in
4.4.1.9.2 through 4.4.1.9.7.

4.4.1.9.2 Primary Power Supply. Engine-driven generators ar-
ranged as the primary supply shall be designed and installed
in an approved manner.

4.4.1.9.3 Secondary Power Supplies.
4.4.1.9.3.1 Protected Premises.

(A) Engine-driven generators used to provide secondary
power for a protected premises fire alarm system shall comply
with NFPA 110, Standard for Emergency and Standby Power Systems,
Chapter 4, requirements for a Type 10, Class 24, Level 1 Sys-
tem. Installation shall be in accordance with NFPA 70, National
Electrical Code, Article 700.

(B) Where survivability of circuits is required by Chapter 6,
equal protection shall be provided for power supply circuits.

4.4.1.9.3.2 Supervising Station.

(A) Automatic-starting, engine-driven generators used to
provide secondary power for a supervising station shall comply
with NFPA 110, Standard for Emergency and Standby Power Systems,
Chapter 4, requirements for a Type 60, Class 24, Level 2 sys-
tem. Installation shall be in accordance with NFPA 70, National
Electrical Code, Article 701.

(B) Manual-starting, engine-driven generators used to pro-
vide secondary power for a supervising station shall comply
with NFPA 110, Standard for Emergency and Standby Power Systems,
Chapter 4, requirements for a Type M, Class 24, Level 2 sys-
tem. Installation shall be in accordance with NFPA 70, National
Electrical Code, Article 702.

4.4.1.9.4 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, Standard for Emergency and
Standby Power Systems.

4.4.1.9.5 Capacity. The unit shall be of a capacity that is
sufficient to operate the system under the maximum nor-
mal load conditions in addition to all other demands
placed upon the unit.

4.4.1.9.6 Fuel.

4.4.1.9.6.1 Fuel shall be stored in outside underground tanks
wherever possible, and gravity feed shall not be used.

4.4.1.9.6.2 Where gasoline-fueled generators are used, fuel
shall be supplied from a frequently replenished tank, or other
means provided, to ensure that the gasoline is always fresh.

4.4.1.9.6.3 Unless otherwise required or permitted in
4.4.1.9.6.3(A) through 4.4.1.9.6.3(C), fuel shall be available in
storage sufficient for 6 months of testing plus the capacity
specified in 4.4.1.5.

(A) For public fire alarm reporting systems, the requirements
of Chapter 9 shall apply.

(B) If areliable 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.

(C) Fuel systems using natural or manufactured gas supplied
through reliable utility mains shall not be required to have
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fuel storage tanks unless located in seismic risk zone 3 or
greater as defined in ANSI A-58.1, Building Code Requirements
Sfor Minimum Design Loads in Buildings and Other Structures.

4.4.1.9.7 Battery and Charger. A separate storage battery and
separate automatic charger shall be provided for starting the
engine-driven generator and shall not be used for any other
purpose.

4.4.2 Compatibility. All fire detection devices that receive
their power from the initiating device circuit or signaling line
circuit of a fire alarm control unit shall be listed for use with
the control unit.

4.4.3 System Functions.

4.4.3.1* Alarm Signals. A coded alarm signal shall consist of
not less than three complete rounds of the number transmit-
ted. Each round shall consist of not less than three impulses.

4.4.3.2 Supervisory Signals.

4.4.3.2.1 Coded Supervisory Signal. A coded supervisory sig-
nal shall be permitted to consist of two rounds of the number
transmitted to indicate a supervisory off-normal condition,
and one round of the number transmitted to indicate the res-
toration of the supervisory condition to normal.

4.4.3.2.2 Combined Coded Alarm and Supervisory Signal Cir-
cuits. Where both coded sprinkler supervisory signals and
coded fire or waterflow alarm signals are transmitted over the
same signaling line circuit, provision shall be made either to
obtain alarm signal precedence or sufficient repetition of the
alarm signal to prevent the loss of an alarm signal.

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

(1) Fire alarm control unit (panel) for local fire alarm systems

(2) Building fire command center for emergency voice/
alarm communications systems

(3) Supervising station location for systems installed in com-
pliance with Chapter 8

4.4.3.2.4 Latching Supervisory Signal Indication. Visible and
audible indication of latching supervisory signals shall be indi-
cated within 90 seconds at the locations specified in 4.4.3.2.3.
Restoration of latching supervisory signals shall be indicated
within 90 seconds at the same locations, after manual reset of
the control unit, when the initiating device is normal.

4.4.3.3 Distinctive Signals. Fire alarms, supervisory signals,
and trouble signals shall be distinctively and descriptively an-
nunciated.

4.4.3.4 Fire Safety Function Status Indicators.

4.4.3.4.1 All controls provided specifically for the purpose of
manually overriding any automatic fire safety function shall
provide visible indication of the status of the associated con-
trol circuits.

4.4.3.4.2*% Where status indicators are provided for emergency
equipment or fire safety functions, they shall be arranged to re-
flect the actual status of the associated equipment or function.

4.4.3.5 Trouble Signals.

4.4.3.5.1 Trouble signals and their restoration to normal
shall be indicated within 200 seconds at the locations identi-
fied in 4.4.3.5.6 or 4.4.3.5.7.
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Exception: Indication shall not be required for primary power failure
trouble signals transmitted via DACT in accordance with 4.4.7.3.3.

4.4.3.5.2 Trouble signals required to indicate at the pro-
tected premises shall be indicated by distinctive audible sig-
nals, which shall be distinctive from alarm signals.

4.4.3.5.3 If an intermittent signal is used, it shall sound at least
once every 10 seconds, with a minimum duration of % second.

4.4.3.5.4 An audible trouble signal shall be permitted to be

common to several supervised circuits.

4.4.3.5.5 The trouble signal(s) shall be located in an area
where it is likely to be heard.

4.4.3.5.6 Visible and audible trouble signals and visible indi-
cation of their restoration to normal shall be indicated at the
following locations:

(1) Fire alarm control unit (panel) for protected premises
alarm systems

(2) Building fire command center for emergency voice/
alarm communications systems

(3) Central station or remote station location for systems in-
stalled in compliance with Chapter 8

4.4.3.5.7 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 8.

4.4.3.5.8 Audible Trouble Signal Silencing Means.

4.4.3.5.8.1 A means for silencing the trouble notification ap-
pliance(s) shall be permitted only if it complies with
4.4.3.5.8.1(A) through 4.4.3.5.8.1(D).

(A) The means shall be key-operated, located within a locked
enclosure, or arranged to provide equivalent protection
against unauthorized use.

(B) The means shall transfer the trouble indication to a suit-
ably identified lamp or other acceptable visible indicator.

(C) The visible indication in 4.4.3.5.8.1(B) shall persist until
the trouble condition has been corrected.

(D) The audible trouble signal shall sound when the silenc-
ing means is in its silence position and no trouble exists.

4.4.3.5.8.2 If an audible trouble notification appliance is also
used to indicate a supervisory condition, as permitted in
4.4.3.6.2(2), a trouble signal silencing switch shall not prevent
subsequent sounding of supervisory signals.

4.4.3.5.8.3* An audible trouble signal that has been silenced
at the protected premises shall comply with 4.4.3.5.8.3(A)
through 4.4.3.5.8.3(C).

(A) The audible trouble signal shall automatically re-sound ev-
ery 24 hours or less until fault conditions are restored to normal.

(B) The audible trouble signal shall sound until it is manually
silenced or acknowledged.

(C) The re-sounded trouble signal shall also be automatically
retransmitted to any supervising station to which the original
trouble signal was transmitted.

4.4.3.5.8.4%* If permitted by the authority having jurisdiction,
the requirement for a 24-hour re-sound of an audible trouble
signal shall be permitted to occur only at a supervising station
that meets the requirements of Chapter 8 and not at the pro-
tected premises.

4.4.3.6 Distinctive Signals.

4.4.3.6.1 Audible alarm notification appliances for a fire alarm
system shall produce signals that are distinctive from other simi-
lar appliances used for other purposes in the same area.

4.4.3.6.2 The distinction among signals shall be as follows:

(1) Fire alarm signals shall be distinctive in sound from other
signals, shall comply with the requirements of 6.8.6.4.1,
and their sound shall not be used for any other purpose.

(2)*Supervisory signals shall be distinctive in sound from
other signals, and their sound shall not be used for any
other purpose.

Exception: A supervisory signal sound shall be permitted to be used to
indicate a trouble condition. If the same sound is used for both super-
wvisory signals and trouble signals, the distinction between signals shall
be by other appropriate means such as visible annunciation.

(3) Fire alarm, supervisory, and trouble signals shall take pre-
cedence, in that respective order of priority, over all other
signals.

Exception: Signals from hold-up alarms or other life-threatening sig-
nals shall be permitted to take precedence over supervisory and trouble
signals if acceptable to the authority having jurisdiction.

4.4.3.7 Alarm Signal Deactivation. A means for turning off ac-
tivated alarm notification appliance (s) shall be permitted only
if it complies with 4.4.3.7(A) through 4.4.3.7(D).

(A) The means shall be key-operated, located within a locked
cabinet, or arranged to provide equivalent protection against
unauthorized use.

(B) The means shall provide a visible zone alarm indication
or the equivalent as specified in 4.4.6.1.

(C) Subsequent actuation of initiating devices on other initi-
ating device circuits or subsequent actuation of addressable
initiating devices on signaling line circuits shall cause the no-
tification appliances to reactivate.

Exception: If permitted by the authority having jurisdiction, subse-
quent actuation of another addressable initiating device of the same
type in the same room or space shall not be required to cause the notifi-
cation appliance(s) to reactivate.

(D) Ameans that s left in the “off” position when there is no
alarm shall operate an audible trouble signal until the means
is restored to normal.

4.4.3.8 Supervisory Signal Silencing. A means for silencing a
supervisory signal notification appliance (s) shall be permitted
only if it complies with 4.4.3.8(A) through 4.4.3.8(C).

(A) The means shall be key-operated, located within a locked
enclosure, or arranged to provide equivalent protection
against unauthorized use.

(B) The means shall transfer the supervisory indication to a
lamp or other visible indicator and subsequent supervisory sig-
nals in other zones shall cause the supervisory notification ap-
pliance(s) to re-sound.

(C) Ameans that is left in the “silence” position where there
is no supervisory off-normal signal shall operate a visible signal
silence indicator and cause the trouble signal to sound until
the silencing means is restored to normal position.
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4.4.4 Performance and Limitations.

4.4.4.1 Voltage, Temperature, and Humidity Variation. Equip-
ment shall be designed so that it is capable of performing its
intended functions under the following conditions:

(1)*At 85 percent and at 110 percent of the nameplate pri-
mary (main) and secondary (standby) input voltage (s)

(2) Atambient temperatures of 0°C (32°F) and 49°C (120°F)

(3) Ata relative humidity of 85 percent and an ambient tem-
perature of 30°C (86°F)

4.4.4.2 Installation and Design.

4.4.4.2.1%* All systems shall be installed in accordance with the
specifications and standards approved by the authority having
jurisdiction.

4.4.4.2.2 Devices and appliances shall be located and
mounted so that accidental operation or failure is not caused
by vibration or jarring.

4.4.4.2.3 All apparatus requiring rewinding or resetting to
maintain normal operation shall be restored to normal as
promptly as possible after each alarm and kept in normal con-
dition for operation.

4.4.4.24 Equipment shall be installed in locations where
conditions do not exceed the voltage, temperature, and hu-
midity limits specified in 4.4.4.1.

Exception: Equipment specifically listed for use in locations where
conditions can exceed the upper and lower limits specified in 4.4.4.1
shall be permitted.

4.4.4.3 Transient Protection. To reduce the possibility of dam-
age by induced transients, circuits and equipment shall be
properly protected in accordance with the requirements of
NFPA 70, National Electrical Code, Article 800.

4.4.4.4% Wiring. The installation of all wiring, cable, and
equipment shall be in accordance with NFPA 70, National Elec-
trical Code, and specifically with Articles 760, 770, and 800,
where applicable. Optical fiber cables shall be protected
against mechanical injury in accordance with Article 760.

4.4.4.5 Grounding. All systems shall test free of grounds.

Exception:  Parls of circuits or equipment that are intentionally and
permanently grounded to provide ground-fault detection, noise sup-
pression, emergency ground signaling, and circuit protection ground-
ing shall be permitted.

4.4.4.6 Initiating Devices.

4.4.4.6.1 Initiating devices of the manual or automatic type
shall be selected and installed so as to minimize nuisance alarms.

4.4.4.6.2 Fire alarm boxes of the manually operated type
shall comply with Section 5.12 and 6.8.5.2.1.

4.4.5* Protection of Fire Alarm Control Unit(s). In areas that
are not continuously occupied, automatic smoke detection
shall be provided at the location of each fire alarm control
unit(s) to provide notification of fire at that location.

Exception:  Where ambient conditions prohibit installation of auto-
matic smoke delection, automatic heat detection shall be permitted.

4.4.6 Zoning and Annunciation.

4.4.6.1 Visible Zone Alarm Indication. If required, the loca-
tion of an operated initiating device shall be visibly indicated
by building, floor, fire zone, or other approved subdivision by
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annunciation, printout, or other approved means. The visible
indication shall not be canceled by the operation of an au-
dible alarm silencing means.

4.4.6.1.1*% All required annunciation means shall be readily
accessible to responding personnel and shall be located as
required by the authority having jurisdiction to facilitate an
efficient response to the fire situation.

4.4.6.1.2% Zone of Origin. Fire alarm systems serving two or
more zones shall identify the zone of origin of the alarm ini-
tiation by annunciation or coded signal.

4.4.6.1.3 Display. Visual annunciators shall be capable of dis-
playing all zones in alarm. If all zones in alarm are not dis-
played simultaneously, there shall be visual indication that
other zones are in alarm.

4.4.6.2 Fire Command Center. Alarm annunciation at the
fire command center shall be by means of audible and vis-
ible indicators.

4.4.6.3 Zone. For the purpose of alarm annunciation, each
floor of the building shall be considered as a separate zone. If
a floor is subdivided 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 annunciated separately for
purposes of alarm location.

4.4.6.4 Multiple Buildings. If the system serves more than one
building, each building shall be indicated separately.

4.4.7 Monitoring Integrity.

4.4.7.1* Monitoring Integrity of Installation Conductors and
Other Signaling Channels. Unless otherwise permitted or re-
quired by 4.4.7.1.1 through 4.4.7.1.13, all means of interconnect-
ing equipment, devices, and appliances and wiring connections
shall be monitored for the integrity of the interconnecting con-
ductors or equivalent path so that the occurrence of a single
open or a single ground-fault condition in the installation con-
ductors or other signaling channels and their restoration to nor-
mal shall be automatically indicated within 200 seconds.

4.4.7.1.1 Monitoring for integrity shall not be required for
styles of initiating device circuits, signaling line circuits, and
notification appliance circuits tabulated in Table 6.5, Table
6.6.1, and Table 6.7 that do not have an “X” under “Trouble”
for the abnormal condition indicated.

4.4.7.1.2 Shorts between conductors, other than as required by
4.47.1.6,4.4.7.1.17, and 4.4.7.2.2, and Table 6.5, Table 6.6.1, and
Table 6.7, shall not be required to monitored.

4.4.7.1.3 Monitoring for integrity shall not be required for a
noninterfering shunt circuit, provided that a fault circuit con-
dition on the shunt circuit wiring results only in the loss of the
noninterfering feature of operation.

4.4.7.1.4 Monitoring for integrity shall not be required for
connections to and between supplementary system compo-
nents, provided that single open, ground, or short-circuit con-
ditions of the supplementary equipment or interconnecting
means, or both, do not affect the required operation of the
fire alarm system.

4.4.7.1.5 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, pro-
vided that the notification appliance circuit conductors are
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installed in conduit or are equivalently protected against
mechanical injury.

4.4.7.1.6 Monitoring for integrity shall not be required for a
trouble signal circuit.

4.4.7.1.7* Monitoring for integrity shall not be required for
the interconnection between listed equipment within a com-
mon enclosure.

4.4.7.1.8 Monitoring for integrity shall not be required for
the interconnection between enclosures containing control
equipment located within 6 m (20 ft) of each other where the
conductors are installed in conduit or equivalently protected
against mechanical injury.

4.4.7.1.9 Monitoring for integrity shall not be required for
the conductors for ground detection where a single ground
does not prevent the required normal operation of the system.

4.4.7.1.10 Monitoring for integrity shall not be required for
central station circuits serving notification appliances within a
central station.

4.4.7.1.11 Monitoring for integrity shall not be required for
pneumatic rate-of-rise systems of the continuous line type in
which the wiring terminals of such devices are connected in
multiple across electrically supervised circuits.

4.4.7.1.12 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, so long as the interconnecting wiring does not
exceed 2.4 m (8 ft) in length; is a listed computer/data pro-
cessing cable as permitted by NFPA 70, National Electrical Code,
and failure of cable does not cause the failure of the required
system functions not initiated from the keyboard, mouse, or
touch screen.

4.4.7.1.13 Monitoring for integrity of the installation conduc-
tors for a ground-fault condition shall not be required for the
communications and transmission channels extending from a
supervising station to a subsidiary station(s) or protected pre-
mises, or both, which comply with the requirements of Chap-
ter 8 and are electrically isolated from the fire alarm system
(or circuits) by a transmitter(s), provided that a single ground
condition does not affect the required operation of the fire
alarm system.

4.4.7.1.14 Interconnection means shall be arranged so that
a single break or single ground fault does not cause an
alarm signal.

4.4.7.1.15 Unacknowledged alarm signals shall not be in-
terrupted if a fault on an initiating device circuit or a signal-
ing line circuit occurs while there is an alarm condition on
that circuit.

Exception:  Circuits used to interconnect fire alarm control panels.

4.4.7.1.16 An open, ground, or short-circuit fault on the in-
stallation conductors of one alarm notification appliance cir-
cuit shall not affect the operation of any other alarm notifica-
tion circuit.

4.4.7.1.17 Unless otherwise permitted or required by
4.4.7.1.17.1 through 4.4.7.1.17.3, the occurrence of a wire-to-wire
short-circuit fault on any alarm notification appliance circuit
shall result in a trouble signal at the protected premises.

4.4.7.1.17.1 A trouble signal shall not be required for a circuit
employed to produce a supplementary local alarm signal, pro-

vided that the occurrence of a short circuit on the circuit in no
way affects the required operation of the fire alarm system.

4.4.7.1.17.2 A trouble signal 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 con-
duit or are equivalently protected against mechanical injury.

4.4.7.1.17.3 A trouble signal shall not be required for cen-
tral station circuits serving notification appliances within a
central station.

4.4.7.2 Monitoring Integrity of Emergency Voice /Alarm Com-
munications Systems.

4.4.7.2.1* Speaker Amplifier and Tone-Generating Equip-
ment. If speakers are used to produce audible fire alarm sig-
nals, 4.4.7.2.1(A) through 4.4.7.2.1(C) shall apply.

(A) When primary power is available, failure of any audio
amplifier shall result in an audible trouble signal.

(B) When an alarm is present and primary power is not avail-
able (i.e., system is operating from the secondary power
source), failure of any audio amplifier shall result in an au-
dible trouble signal.

(C) Failure of any tone-generating equipment shall result in
an audible trouble signal.

Exception:  Tone-generating and amplifying equipment enclosed as
integral parts and serving only a single, listed loudspeaker shall not be
required to be monitored.

4.4.7.2.2 Two-Way Telephone Communications Circuits. Where
a two-way telephone communications circuit is provided, its
installation wires shall be monitored for a short-circuit fault
that would cause the telephone communications circuit to be-
come inoperative.

4.4.7.3 Monitoring Integrity of Power Supplies.

4.4.7.3.1 Unless otherwise permitted or required by
4.4.7.3.1.1 through 4.4.7.3.1.4, all primary and secondary
power supplies shall be monitored for the presence of voltage
at the point of connection to the system. Failure of either sup-
ply shall result in a trouble signal in accordance with 4.4.3.5.
The trouble signal also shall be visually and audibly indicated
at the protected premises. Where the DACT is powered from a
protected premises fire alarm system control unit, power fail-
ure indication shall be in accordance with this paragraph.

4.4.7.3.1.1 Monitoring shall not be required for a power sup-
ply for supplementary equipment.

4.4.7.3.1.2 Monitoring shall not be required for the neutral of a
three-, four-, or five-wire ac or direct current (dc) supply source.

4.4.7.3.1.3 Monitoring shall not be required for the main
power supply in a central station, provided the fault condition is
otherwise indicated so as to be obvious to the operator on duty.

4.4.7.3.1.4 Monitoring shall not be required for the output of
an engine-driven generator that is part of the secondary power
supply, provided the generator is tested weekly in accordance
with Chapter 10.

4.4.7.3.2* Power supply sources and electrical supervision for
digital alarm communications systems shall be in accordance
with 4.4.1 and 4.4.7.
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4.4.7.3.3* Supervising station fire alarm systems shall be ar-
ranged to delay transmission of primary power failure signals
for a period ranging from 60 to 180 minutes.

Exception:  Where delay of the signal is prohibited by the authority
having jurisdiction, delay of the transmission shall not be required.

4.4.7.3.4 Power supervisory devices shall be arranged so as
not to impair the receipt of fire alarm or supervisory signals.

4.5 Documentation.
4.5.1 Approval and Acceptance.

4.5.1.1%¥ The authority having jurisdiction shall be notified
prior to installation or alteration of equipment or wiring. At
the authority having jurisdiction’s request, complete informa-
tion regarding the system or system alterations, including
specifications, shop drawings, battery calculations, and notifi-
cation appliance circuit voltage drop calculations shall be sub-
mitted for approval.

4.5.1.2 Before requesting final approval of the installation, if
required by the authority having jurisdiction, 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 specifica-
tions and the appropriate NFPA requirements.

4.5.1.3* The record of completion form, Figure 4.5.2.1, shall
be permitted to be a part of the written statement required in
4.5.1.2. When more than one contractor has been responsible
for the installation, each contractor shall complete the por-
tions of the form for which that contractor had responsibility.

4.5.1.4 The record of completion form, Figure 4.5.2.1, shall
be permitted to be a part of the documents that support the
requirements of 4.5.2.4.

4.5.2 Completion Documents.

4.5.2.1* Preparation. The preparation of a record of comple-
tion, Figure 4.5.2.1, shall be the responsibility of the qualified
and experienced person described in 4.3.3 and shall be in
accordance with 4.5.2.1(A) and 4.5.2.1(B).

(A) Parts 1, 2, and 4 through 10 shall be completed after the
system is installed and the installation wiring has been
checked. Part 3 shall be completed after the operational ac-
ceptance tests have been completed.

(B) A preliminary copy of the record of completion shall be
given to the system owner and, if requested, to other authori-
ties having jurisdiction after completion of the installation wir-
ing tests. A final copy shall be provided after completion of the
operational acceptance tests.

4.5.2.2 Revision. All fire alarm systems that are modified after
the initial installation shall have the original record of comple-
tion revised to show all changes from the original information
and shall include a revision date.

4.5.2.3 Documentation Required. Every system shall include
the following documentation, which shall be delivered to the
owner or the owner’s representative upon final acceptance of
the system:
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(1)*An owner’s manual and installation instructions covering
all system equipment

(2) Record drawings

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

4.5.2.4% Verification of Compliant Installation. Where re-
quired, compliance of the completed installation with the re-
quirements of this standard, as implemented via the referring
code(s), specifications, and/or other criteria applicable to the
specific installation, shall be certified by a qualified and impar-
tial third-party organization acceptable to the authority having
Jjurisdiction.

4.5.2.4.1 Ataminimum, the verification shall ensure that the
installed system includes all required components and func-
tions, that those components and functions are installed and
operate as required, that the system has been 100-percent ac-
ceptance tested in accordance with Chapter 10, and that all
required documentation has been provided to the system
owner. For supervising station systems, the verification shall
also ascertain proper arrangement, transmission, and receipt
of all signals required to be transmitted off-premises.

Exception:  Where the installation is an extension, modification, or
reconfiguration of an existing system, the verification shall be required
for the new work only and reacceptance testing in accordance with
Chapter 10 shall be acceptable.

4.5.2.4.2 Verification shall include confirmation that any re-
quired corrective actions have been completed.

4.5.3 Records.

4.5.3.1 A complete, unalterable record of the tests and opera-
tions of each system shall be kept until the next test and for 1 year
thereafter.

4.5.3.2 The record shall be available for examination and, if
required, reported to the authority having jurisdiction. Archiving
of records by any means shall be permitted if hard copies of the
records can be provided promptly when requested.

4.5.3.3 If off-premises monitoring is provided, records of all
signals, tests, and operations recorded at the supervising sta-
tion shall be maintained for not less than 1 year.

4.6* Impairments.

4.6.1 The system owner or their designated representative shall
be notified when a fire alarm system or part thereof is impaired.
Impairments to systems shall include out-of-service events.

4.6.2 A record shall be maintained by the system owner or
designated representative for a period of 1 year from the date
the impairment is corrected.

4.6.3* Where required, mitigating measures acceptable to the
authority having jurisdiction shall be implemented for the pe-
riod that the system is impaired.

4.6.4 The system owner or owner’s designated representative
shall be notified when an impairment period is completed or
discontinued.
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FIRE ALARM SYSTEM
RECORD OF COMPLETION

Name of protected property:
Address:

Representative of protected property (name/phone):
Authority having jurisdiction:
Address/telephone number:

Organization name/phone Representative name | phone

Installer
Supplier
Service organization
Location of record (as-built) drawings:
Location of operation and maintenance manuals:
Location of test reports:
A contract for test and inspection in accordance with NFPA standard(s)

Contract No(s): Effective date: Expiration date:

System Software
(a) Operating system (executive) software revision level(s):
(b) Site-specific software revision date:
(c) Revision completed by:

(name) (firm)
1. Type(s) of System or Service

NFPA 72, Chapter 6 — Local
If alarm is transmitted to location(s) off premises, list where received:

NFPA 72, Chapter 8 — Remote Station
Telephone numbers of the organization receiving alarm:
Alarm:

Supervisory:
Trouble:

If alarms are retransmitted to public fire service communications centers or others, indicate location and telephone
numbers of the organization receiving alarm:

Indicate how alarm is retransmitted:

NFPA 72, Chapter 8 — Proprietary
Telephone numbers of the organization receiving alarm:
Alarm:
Supervisory:
Trouble:

If alarms are retransmitted to public fire service communications centers or others, indicate location and telephone
numbers of the organization receiving alarm:

Indicate how alarm is retransmitted:

NFPA 72, Chapter 8 — Central Station
Prime contractor:
Central station location:

(NFPA 72,1 of 4)

FIGURE 4.5.2.1 Record of Completion.
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Means of transmission of signals from the protected premises to the central station:
McCulloh Multiplex One-way radio
Digital alarm communicator Two-way radio Others
Means of transmission of alarms to the public fire service communications center:
(a)
(b)
System location:

___ NFPA 72, Chapter 9 — Auxillary
Indicate type of connection: Local energy Shunt Parallel telephone

Location of telephone number for receipt of signals:

2. Record of System Installation

(Fill out after installation is complete and wiring is checked for opens, shorts, ground faults, and improper branching,
but prior to conducting operational acceptance tests.)
This system has been installed in accordance with the NFPA standards as shown below, was inspected by

on , includes the devices shown
in 5 and 6, and has been in service since

NFPA 72, Chapters 1 2 3 4 5 6 7 8 9 10 11 (circle all that apply)
NFPA 70, National Electrical Code, Article 760
Manufacturer’s instructions

Other (specify):

Signed: Date:

Organization:

3. Record of System Operation

Documentation in accordance with Inspection Testing Form, Figure 10.6.2.3, is attached
All operational features and functions of this system were tested by date
and found to be operating properly in accordance with the requirements of:

NFPA 72, Chapters 1 2 3 4 5 6 7 8 9 10 11 (circle all that apply)
NFPA 70, National Electrical Code, Article 760
Manufacturer’s instructions

Other (specify):

Signed: Date:

Organization:

4. Signaling Line Circuits
Quantity and class of signaling line circuits connected to system (see NFPA 72, Table 6.6.1):
Quantity: _ Style: Class:

(NFPA 72,2 of 4)

FIGURE 4.5.2.1 Continued
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5. Alarm-Initiating Devices and Circuits
Quantity and class of initiating device circuits (see NFPA 72, Table 6.5):

Quantity: Style: Class:
MANUAL
(a) Manual stations Noncoded Transmitters Coded Addressable

(b) Combination manual fire alarm and guard’s tour coded stations

AUTOMATIC
Coverage: Complete Partial
Selective Nonrequired
(a) Smoke detectors Ton Photo Addressable
(b) Duct detectors Ton Photo Addressable
(c) Heat detectors FT RR FT/RR RC Addressable
(d) Sprinkler waterflow indicators: Transmitters Noncoded Coded Addressable
(e) The alarm verification feature is disabled or enabled , changed from seconds to seconds.
(f) Other (list):

6. Supervisory Signal-Initiating Devices and Circuits (use blanks to indicate quantity of devices)

GUARD’S TOUR

(a) Coded stations

(b)_____ Noncoded stations

(c) Compulsory guard’s tour system comprisedof ____ transmitter stations and intermediate stations

Note: Combination devices are recorded under 5(b), Manual, and 6(a), Guard’s Tour.

SPRINKLER SYSTEM

Check if provided

(a) Valve supervisory switches

(b) Building temperature points
(e) Site water temperature points
(d) Site water supply level points
Electric fire pump:

(e) Fire pump power

63) Fire pump running

(g)___ Phase reversal

Engine-driven fire pump:

(h) Selector in auto position
(1) Engine or control panel trouble
G) Fire pump running

ENGINE-DRIVEN GENERATOR:
(a) Selector in auto position
(b)_____Control panel trouble

(c)
(d)
Other supervisory function(s) (specify):

Transfer switches

Engine running

(NFPA 72,3 of 4)

FIGURE 4.5.2.1 Continued
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7. Annunciator(s)
Number: Type: Location:

8. Alarm Notification Appliances and Circuits
NFPA 72, Chapter 6 — Emergency Voice/Alarm Service

Quantity of voice/alarm channels: Single:

Quantity of telephones or telephone jacks included in system:

Quantity of speakers installed: Quantity of speaker zones:

Multiple:

Quantity: Style: Class:

Quantity and the class of notification appliance circuits connected to system (see NFPA 72, Table 6.7):

Types and quantities of notification appliances installed:

(a) Bells With Visible
(b) Speakers With Visible
(¢) Horns With Visible
(d) Chimes With Visible
(e) Other: With Visible

(f) Visible appliances without audible:

9. System Power Supplies

Current rating:
Current rating:

(a) Fire Alarm Control Panel: Nominal voltage:
Overcurrent protection: Type:
Location:

(b) Secondary (standby):
Storage battery: Amp-hour rating:

Calculated capacity to drive system, in hours:

Engine-driven generator dedicated to fire alarm system:

Location of fuel storage:

(¢) Emergency system used as backup to primary power supply:

Emergency system described in NFPA 70, Article 700:

10. Comments

Frequency of routine tests and inspections, if other than in accordance with the referenced NFPA standard(s):

System deviations from the referenced NFPA standard(s) are:

(signed) for installation contractor/supplier (title) (date)
(signed) for alarm service company (title) (date)
(signed) for central station (title) (date)

Upon completion of the system(s) satisfactory test(s) witnessed (if required by the authority having jurisdiction):

(signed) representative of the authority having jurisdiction (title)

(date)

(NFPA 72, 4 of 4)

FIGURE 4.5.2.1 Continued
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Chapter 5 Initiating Devices

5.1 Application.

5.1.1 The performance, selection, use, and location of auto-
matic fire detection devices, sprinkler waterflow detectors,
manually activated fire alarm stations, and supervisory signal-
initiating devices (including guard tour reporting used to en-
sure timely warning for the purposes of life safety and the
protection of a building, space, structure, area, or object) shall
comply with the minimum requirements of this chapter.

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

5.1.3 The requirements of Chapter 10 shall apply.

5.1.4 The requirements of single- and multiple-station alarms
and household fire alarm systems shall be determined in ac-
cordance with Chapter 11.

5.1.5 The material in this chapter shall be applied by persons
knowledgeable in the application of fire detection and fire
alarm systems and services.

5.1.6 The interconnection of initiating devices with control
equipment configurations and power supplies, or with output
systems responding to external actuation, shall be detailed
elsewhere in this Code or in other NFPA codes and standards.

5.2 Purpose. Automatic and manual initiating devices shall
contribute to life safety, fire protection, and property conser-
vation by providing a reliable means to signal other equip-
ment arranged to monitor the initiating devices and to initiate
a response to those signals.

5.3* Performance-Based Design.

5.3.1 Performance-based designs submitted to the authority
having jurisdiction for review and approval shall include docu-
mentation, in an approved format, of each performance ob-
jective and applicable scenario, together with any calculations,
modeling, or other technical substantiation used in establish-
ing the proposed design’s fire and life safety performance.

5.3.2 The authority having jurisdiction shall determine
whether such identified performance objectives are appropri-
ate and have been met.

5.3.3 The authority having jurisdiction shall approve modifi-
cations to or variations from the approved design or design
basis in advance.

5.4 General Requirements.
5.4.1 These requirements shall apply to all initiating devices.

5.4.2 Where subject to mechanical damage, an initiating de-
vice shall be protected. A mechanical guard used to protect a
smoke or heat detector shall be listed for use with the detector.

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

5.4.4 Initiating devices shall be installed in a manner that
provides accessibility for periodic maintenance.

5.4.5 Initiating devices shall be installed in all areas, compart-
ments, or locations where required by other NFPA codes and
standards or as required by the authority having jurisdiction.

5.4.6* Duplicate terminals, leads, or connectors that provide
for the connection of installation wiring shall be provided on

each initiating device for the express purpose of connecting
into the fire alarm system to monitor the integrity of the sig-
naling and power wiring.

Exception: Initiating devices connected to a system that provides the
required monitoring.

5.5 Requirements for Smoke and Heat Detectors.

5.5.1 Recessed Mounting. Unless tested and listed for re-
cessed mounting, detectors shall not be recessed into the
mounting surface.

5.5.2*% Detector Coverage.

5.5.2.1 Total (Complete) Coverage. If required and unless oth-
erwise modified by 5.5.2.1.1 through 5.5.2.1.6, total coverage
shall include all rooms, halls, storage areas, basements, attics,
lofts, spaces above suspended ceilings, and other subdivisions
and accessible spaces as well as the inside of all closets, elevator
shafts, enclosed stairways, dumbwaiter shafts, and chutes.

5.5.2.1.1 Where inaccessible areas do not contain combus-
tible materials, they shall not be required to be protected by
detectors.

5.5.2.1.2 Where inaccessible areas contain combustible mate-
rial, unless otherwise specified in 5.5.2.1.3, they shall be made
accessible and shall be protected by a detector(s).

5.5.2.1.3 Detectors shall not be required in combustible
blind spaces if any of the following conditions exist:

(1) Where the ceiling is attached directly to the underside of
the supporting beams of a combustible roof or floor deck

(2) Where the concealed space is entirely filled with a non-
combustible insulation (In solid joist construction, the in-
sulation shall be required to fill only the space from the
ceiling to the bottom edge of the joist of the roof or floor
deck.)

(3) Where there are small concealed spaces over rooms, pro-
vided any space in question does not exceed 4.6 m?®
(50 ft?) in area

(4) In spaces formed by sets of facing studs or solid joists in
walls, floors, or ceilings where the distance between the
facing studs or solid joists is less than 150 mm (6 in.)

5.5.2.1.4 Detectors shall not be required below open grid
ceilings if all of the following conditions exist:

(1) Openings of the grid are 6.4 mm (% in.) or larger in the
least dimension.

(2) Thickness of the material does not exceed the least di-
mension.

(3) Openings constitute at least 70 percent of the area of the
ceiling material.

5.5.2.1.5 Detectors shall not be required in concealed, acces-
sible spaces above suspended ceilings that are used as a return
air plenum meeting the requirements of NFPA 90A, Standard
for the Installation of Awr-Conditioning and Ventilating Systems,
where equipped with smoke detection at each connection
from the plenum to the central air-handling system.

5.5.2.1.6 Detectors shall not be required underneath open
loading docks or platforms and their covers and for accessible
under-floor spaces if all of the following conditions exist:

(1) Space is not accessible for storage purposes or entrance of
unauthorized persons and is protected against the accu-
mulation of windborne debris.
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(2) Space contains no equipment such as steam pipes, elec-
tric wiring, shafting, or conveyors.

(8) Floor over the space is tight.

(4) No flammable liquids are processed, handled, or stored
on the floor above.

5.5.2.2% Partial Coverage. Where partial coverage is required,
detection devices shall be provided in all common areas and
work spaces, such as corridors, lobbies, storage rooms, equip-
ment rooms, and other tenantless spaces where detector op-
eration is in accordance with this Code for the environment in
those spaces.

5.5.2.3% Selective Coverage. Where codes, standards, laws, or
authorities having jurisdiction require the protection of se-
lected areas only, the specified areas shall be protected in ac-
cordance with this Code.

5.5.2.4* Nonrequired Coverage.

5.5.2.4.1 Where installed, detection that is not required by an
applicable law, code, or standard, whether total (complete),
partial, or selective coverage, shall conform to the require-
ments of this Code.

Exception: Spacing requirements of Chapter 5.

5.5.2.4.2 Where nonrequired detection devices are installed
for a specific hazard, additional nonrequired detection de-
vices shall not be required to be installed throughout an entire
room or building.

5.6 Heat-Sensing Fire Detectors. Heatsensing fire detectors
shall be installed in all areas where required by other NFPA
codes and standards or by the authority having jurisdiction.

5.6.1 General.

5.6.1.1* The heat detection design documentation shall state
the required performance objective of the system.

5.6.1.2 Designs not in accordance with 5.6.1.3 shall be
deemed prescriptive designs and shall be designed in accor-
dance with the prescriptive requirements of this chapter.

5.6.1.3* Performance-based designs shall be executed in ac-
cordance with Section 5.3.

5.6.2 Temperature Classification.
5.6.2.1 Color Coding.

5.6.2.1.1 Heatsensing fire detectors of the fixed-temperature
or rate-compensated, spot-type shall be classified as to the tem-
perature of operation and marked with a color code in accor-
dance with Table 5.6.2.1.1.

Exception: Heat-sensing fire detectors where the alarm threshold is
Jield adjustable and that arve marked with the temperature range.

5.6.2.1.2 If the overall color of a heat-sensing fire detector is
the same as the color code marking required for that detector,
one of the following arrangements, applied in a contrasting
color and visible after installation, shall be employed:

(1) Ring on the surface of the detector
(2) Temperature rating in numerals at least 9.5 mm (3% in.)
high

5.6.2.2* Integral Heat Sensors. A heat-sensing fire detector
integrally mounted on a smoke detector shall be listed or ap-
proved for not less than 15 m (50 ft) spacing.
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Table 5.6.2.1.1 Temperature Classification for Heat-Sensing
Fire Detectors

Maximum

Temperature Ceiling

Rating Range Temperature
Temperature Color
Classification °C °F °C °F Code
Low* 39-57 100-134 28 80  Uncolored
Ordinary 58-79 135-174 47 115 Uncolored
Intermediate  80-121  175-249 69 155 White
High 122-162  250-324 111 230 Blue
Extra high 163-204 325-399 152 305  Red

Very extra 205-259  400-499 194 380  Green
high
Ultra high 260-302 500-575 249 480  Orange

*Intended only for installation in controlled ambient areas. Units shall be
marked to indicate maximum ambient installation temperature.

5.6.2.3 Marking. Heat-sensing fire detectors shall be marked
with their listed operating temperature.

5.6.3 Location.

5.6.3.1* Unless otherwise modified by 5.6.3.1.1 or 5.6.3.1.2,
spot-type heatsensing fire detectors shall be located on the
ceiling not less than 100 mm (4 in.) from the sidewall or on
the sidewalls between 100 mm and 300 mm (4 in. and 12 in.)
from the ceiling.

5.6.3.1.1 In the case of solid joist construction, detectors shall
be mounted at the bottom of the joists.

5.6.3.1.2 In the case of beam construction where beams are
less than 300 mm (12 in.) in depth and less than 2.4 m (8 ft)
on center, detectors shall be permitted to be installed on the
bottom of beams.

5.6.3.2 Unless otherwise modified by 5.6.3.2.1 through
5.6.3.2.3, line-type heat detectors shall be located on the ceil-
ing or on the sidewalls not more than 500 mm (20 in.) from
the ceiling.

5.6.3.2.1 In the case of solid joist construction, detectors shall
be mounted at the bottom of the joists.

5.6.3.2.2 In the case of beam construction where beams are
less than 300 mm (12 in.) in depth and less than 2.4 m (8 ft)
on center, detectors shall be permitted to be installed on the
bottom of beams.

5.6.3.2.3 Where a line-type detector is used in an application
other than open area protection, the manufacturer’s installa-
tion instructions shall be followed.

5.6.4*% Temperature. Detectors having fixed-temperature or
rate-compensated elements shall be selected in accordance
with Table 5.6.2.1.1 for the maximum expected ambient ceil-
ing temperature. The temperature rating of the detector shall
be atleast 11°C (20°F) above the maximum expected tempera-
ture at the ceiling.

5.6.5* Spacing.
5.6.5.1* Smooth Ceiling Spacing.
5.6.5.1.1 One of the following requirements shall apply:

(1) The distance between detectors shall not exceed their listed
spacing, and there shall be detectors within a distance of
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one-half the listed spacing, measured at a right angle, from
all walls or partitions extending to within 460 mm (18 in.) of
the ceiling.

(2) All points on the ceiling shall have a detector within a
distance equal to 0.7 times the listed spacing (0.75).

5.6.5.1.2* For irregularly shaped areas, the spacing between
detectors shall be permitted to be greater than the listed spac-
ing, provided the maximum spacing from a detector to the
farthest point of a sidewall or corner within its zone of protec-
tion is not greater than 0.7 times the listed spacing.

5.6.5.2* Solid Joist Construction. The spacing of heat detec-
tors, where measured at right angles to the solid joists, shall
not exceed 50 percent of the smooth ceiling spacing permit-
ted under 5.6.5.1.1 and 5.6.5.1.2.

5.6.5.3* Beam Construction.

5.6.5.3.1 A ceiling shall be treated as a smooth ceiling if the
beams project no more than 100 mm (4 in.) below the ceiling.

5.6.5.3.2 Where the beams project more than 100 mm (4 in.)
below the ceiling, the spacing of spot-type heat detectors at
right angles to the direction of beam travel shall be not more
than two-thirds of the smooth ceiling spacing permitted under
5.6.5.1.1 and 5.6.5.1.2.

5.6.5.3.3 Where the beams project more than 460 mm
(18 in.) below the ceiling and are more than 2.4 m (8 ft) on
center, each bay formed by the beams shall be treated as a
separate area.

5.6.5.4 Sloping Ceilings.

5.6.5.4.1% Peaked. A row of detectors shall first be spaced and
located at or within 900 mm (3 ft) of the peak of the ceiling,
measured horizontally. The number and spacing of additional
detectors, if any, shall be based on the horizontal projection of
the ceiling in accordance with the type of ceiling construction.

5.6.5.4.2* Shed. Sloping ceilings shall have a row of detectors
located on the ceiling within 900 mm (3 ft) of the high side of
the ceiling measured horizontally, spaced in accordance with
the type of ceiling construction. The remaining detectors, if
any, shall be located in the remaining area on the basis of the
horizontal projection of the ceiling.

5.6.5.4.3 Roof Slope Less than 30 Degrees. For a roof slope of
less than 30 degrees, all detectors shall be spaced using the
height at the peak. For a roof slope of greater than 30 degrees,
the average slope height shall be used for all detectors other
than those located in the peak.

5.6.5.5 High Ceilings.

5.6.5.5.1* On ceilings 3 m to 9.1 m (10 ft to 30 ft) high, heat
detector linear spacing shall be reduced in accordance with
Table 5.6.5.5.1 prior to any additional reductions for beams,
joists, or slope, where applicable.

Exception: Table 5.6.5.5.1 shall not apply to the following detectors,
which rely on the integration effect:

(1) Line-type electrical conductivity detectors (see 3.3.43.10)
(2) Pneumatic rate-of-rise tubing heat detectors (see 3.3.43.12)

In these cases, the manufacturer’s recommendations shall be followed
Jfor appropriate alarm point and spacing.

5.6.5.5.2* The minimum spacing of heat detectors shall not
be required to be less than 0.4 times the height of the ceiling.

Table 5.6.5.5.1 Heat Detector Spacing Reduction Based on
Ceiling Height

Ceiling Height Up to
Above and Including
Multiply Listed
m ft m ft Spacing by
0 0 3.05 10 1.00
3.05 10 3.66 12 0.91
3.66 12 4.27 14 0.84
4.27 14 4.88 16 0.77
4.88 16 5.49 18 0.71
5.49 18 6.10 20 0.64
6.10 20 6.71 22 0.58
6.71 22 7.32 24 0.52
7.32 24 7.93 26 0.46
7.93 26 8.54 28 0.40
8.54 28 9.14 30 0.34

5.6.5.6 Alternative Design Methods. Annex B shall be permit-
ted to be used as one alternative design method for determin-
ing detector spacing.

5.7 Smoke-Sensing Fire Detectors.
5.7.1 General.

5.7.1.1* The smoke detection design documentation shall
state the required performance objective of the system.

5.7.1.2% Designs not in accordance with 5.7.1.3 shall be
deemed prescriptive designs and shall be designed in accor-
dance with the prescriptive requirements of this chapter.

5.7.1.3* Performance-based designs shall be executed in ac-
cordance with Section 5.3.

5.7.1.4 The prescriptive requirements in this section shall
be applied only where detectors are installed in ordinary
indoor locations.

5.7.1.5 Where smoke detectors are being installed to control
the spread of smoke, they shall be installed in accordance with
the requirements of Section 5.14.

5.7.1.6 Smoke detectors shall be installed in all areas where
required by applicable laws, codes, or standards.

5.7.1.7 The selection and placement of smoke detectors shall
take into account both the performance characteristics of the
detector and the areas into which the detectors are to be in-
stalled to prevent nuisance alarms or improper operation af-
ter installation.

5.7.1.8* Unless specifically designed and listed for the ex-
pected conditions, smoke detectors shall not be installed if
any of the following ambient conditions exist:

(1) Temperature below 0°C (32°F)

(2) Temperature above 38°C (100°F)

(3) Relative humidity above 93 percent

(4) Air velocity greater than 1.5 m/sec (300 ft/min)

5.7.1.9* The location of smoke detectors shall be based on an
evaluation of potential ambient sources of smoke, moisture,
dust, or fumes, and electrical or mechanical influences to
minimize nuisance alarms.
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5.7.1.10* The effect of stratification below the ceiling shall be
taken into account. The guidelines in Annex B shall be permit-
ted to be used.

5.7.1.11 Detectors shall not be installed until after the con-
struction cleanup of all trades is complete and final.

Exception:  Where requived by the authority having jurisdiction for
protection during construction. Detectors that have been installed dur-
ing construction and found to have a sensitivity outside the listed and
marked sensitivity range shall be cleaned or replaced in accordance
with Chapter 10 at completion of construction.

5.7.2* Sensitivity.

5.7.2.1* Smoke detectors shall be marked with their nominal
production sensitivity and tolerance (percent per foot obscu-
ration), as required by the listing.

5.7.2.2 Smoke detectors that have provision for field adjust-
ment of sensitivity shall have an adjustment range of not less
than 0.6 percent per foot obscuration.

5.7.2.3 If the means of adjustment of sensitivity is on the de-
tector, a method shall be provided to restore the detector to its
factory calibration.

5.7.2.4 Detectors that have provision for program-controlled
adjustment of sensitivity shall be permitted to be marked with
their programmable sensitivity range only.

5.7.3 Location and Spacing.
5.7.3.1* General.

5.7.3.1.1 The location and spacing of smoke detectors shall
be based upon the anticipated smoke flows due to the plume
and ceiling jet produced by the anticipated fire as well as any
pre-existing ambient air flows that could exist in the protected
compartment.

5.7.3.1.2 The design shall account for the contribution of the
following factors in predicting detector response to the antici-
pated fires to which the system is intended to respond:

(1) Ceiling shape and surface

(2) Ceiling height

(8) Configuration of contents in the protected area

(4) Combustion characteristics and probable equivalence ra-
tio of the anticipated fires involving the fuel loads within
the protected area

(5) Compartment ventilation

(6) Ambient temperature, pressure, altitude, humidity, and
atmosphere

5.7.3.1.3 If the intent is to protect against a specific hazard, the
detector(s) shall be permitted to be installed closer to the hazard
in a position where the detector can intercept the smoke.

5.7.3.2* Spot-Type Smoke Detectors.

5.7.3.2.1* Spot-type smoke detectors shall be located on the
ceiling notless than 100 mm (4 in.) from a sidewall to the near
edge or, if on a sidewall, between 100 mm and 300 mm (4 in.
and 12 in.) down from the ceiling to the top of the detector.

5.7.3.2.2* To minimize dust contamination, smoke detectors,
where installed under raised floors, shall be mounted only in
an orientation for which they have been listed.

5.7.3.2.3 On smooth ceilings, spacing for spot-type smoke
detectors shall be in accordance with 5.7.3.2.3(A) through
5.7.3.2.3(E).
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(A)* Spacing of 9.1 m (30 ft) shall be permitted to be used
as a guide.

(B) In all cases, the manufacturer’s documented instructions
shall be followed.

(C) Other spacing shall be permitted to be used depending on
ceiling height, different conditions, or response requirements.

(D) For the detection of flaming fires, the guidelines in
Annex B shall be permitted to be used.

(E)* For smooth ceilings, all points on the ceiling shall have a
detector within a distance equal to 0.7 times the selected spacing.

5.7.3.2.4* For solid joist and beam construction, spacing for
spot-type smoke detectors shall be in accordance with
5.7.3.2.4(A) through 5.7.3.2.4(E).

(A) Solid joists shall be considered equivalent to beams for
smoke detector spacing guidelines.

(B)* For level ceilings the following shall apply:

(1) For ceiling heights of 3.66 m (12 ft) or less and beam
depths of 300 mm (1 ft) or less, smooth ceiling spacings
running in the direction parallel to the run of the beams
shall be used and one-half the smooth ceiling spacing
shall be in the direction perpendicular to the run of the
beams. Spot-type detectors shall be permitted to be lo-
cated either on the ceiling or on the bottom of the beams.

(2) For beam depths exceeding 300 mm (1 ft) or for ceiling
heights exceeding 3.66 m (12 ft), spot-type detectors shall
be located on the ceiling in every beam pocket.

(C)* For sloped ceilings with beams running parallel to (up)
the slope, spacing shall comply with the following:

(1) The spacing for level beamed ceilings shall be used.

(2) The ceiling height shall be taken as the average height
over slope.

(3) For slopes greater than 10 degrees, the detectors located at
one-half the spacing from the low end shall not be required.

(4) Spacings shall be measured along a horizontal projection
of the ceilings.

(D) Forsloped ceilings with beams running perpendicular to
(across) the slope, spacing shall comply with the following:

(1) The spacing for level beamed ceilings shall be used.
(2) The ceiling height shall be taken as the average height
over slope.

(E) For sloped ceilings with solid joists, the detectors shall be
located on the bottom of the joist.

5.7.3.3 Air Sampling-Type Smoke Detector.

5.7.3.3.1 Each sampling port of an air sampling—type smoke
detector shall be treated as a spot-type detector for the pur-
pose of location and spacing.

5.7.3.3.2 Maximum air sample transport time from the far-
thest sampling point shall not exceed 120 seconds.

5.7.3.3.3* Sampling pipe networks shall be designed on the
basis of and shall be supported by sound fluid dynamic prin-
ciples to ensure required performance.

5.7.3.3.4 Sampling pipe network design details shall include
calculations showing the flow characteristics of the pipe net-
work and each sample port.
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5.7.3.3.5% Airsampling detectors shall give a trouble signal if
the airflow is outside the manufacturer’s specified range.

5.7.3.3.6 The sampling ports and in-line filter, if used, shall
be kept clear in accordance with the manufacturer’s docu-
mented instructions.

5.7.3.3.7 Airsampling network piping and fittings shall be
airtight and permanently fixed.

5.7.3.3.8 Sampling system piping shall be conspicuously
identified as “SMOKE DETECTOR SAMPLING TUBE — DO
NOT DISTURB,” as follows:

(1) At changes in direction or branches of piping

(2) At each side of penetrations of walls, floors, or other
barriers

(3) At intervals on piping that provide visibility within the
space, but no greater than 6 m (20 ft)

5.7.3.4* Projected Beam-Type Smoke Detectors.

5.7.3.4.1 Projected beam-type smoke detectors shall be lo-
cated in accordance with the manufacturer’s documented
instructions.

5.7.3.4.2 The effects of stratification shall be evaluated when
locating the detectors.

5.7.3.4.3 The beam length shall not exceed the maximum
permitted by the equipment listing.

5.7.3.4.4 If mirrors are used with projected beams, the mir-
rors shall be installed in accordance with the manufacturer’s
documented instructions.

5.7.3.4.5 Aprojected beam-type smoke detector shall be con-
sidered equivalent to a row of spot-type smoke detectors for
level and sloping ceiling applications.

5.7.3.4.6 Projected beam-type detectors and mirrors shall be
mounted on stable surfaces to prevent false or erratic opera-
tion due to movement.

5.7.3.4.7 The beam shall be designed so that small angular
movements of the light source or receiver do not prevent op-
eration due to smoke and do not cause nuisance alarms.

5.7.3.4.8* The light path of projected beam—type detectors
shall be kept clear of opaque obstacles at all times.

5.7.3.5* Peaked. Detectors shall first be spaced and located
within 900 mm (3 ft) of the peak, measured horizontally. The
number and spacing of additional detectors, if any, shall be
based on the horizontal projection of the ceiling.

5.7.3.6* Shed. Detectors shall first be spaced and located within
900 mm (3 ft) of the high side of the ceiling, measured horizon-
tally. The number and spacing of additional detectors, if any,
shall be based on the horizontal projection of the ceiling.

5.7.3.7 Raised Floors and Suspended Ceilings. Spaces be-
neath raised floors and above suspended ceilings shall be
treated as separate rooms for smoke detector spacing pur-
poses. Detectors installed beneath raised floors or above
suspended ceilings, or both, including raised floors and sus-
pended ceilings used for environmental air, shall not be
used in lieu of providing detection within the room.

5.7.3.7.1 For raised floors the following shall apply:

(1) Detectors installed beneath raised floors shall be spaced
in accordance with 5.7.3.1, 5.7.3.1.3, and 5.7.3.2.2.

(2) Where the area beneath the raised floor is also used for
environmental air, detector spacing shall also conform to
5.7.4.1 and 5.7.4.2.

5.7.3.7.2 For suspended ceilings the following shall apply:

(1) Detector spacing above suspended ceilings shall conform
to the requirements of 5.7.3 for the ceiling configuration.

(2) Where detectors are installed in ceilings used for environ-
mental air, detector spacing shall also conform to 5.7.4.1
and 5.7.4.2.

5.7.3.8 Partitions.

(A) Where partitions extend upward to within 460 mm
(18 in.) of the ceiling, they shall not influence the spacing.

(B) Where the partition extends to within less than 460 mm
(18 in.) of the ceiling, the effect of smoke travel shall be evalu-
ated in the reduction of spacing.

5.7.4 Heating, Ventilating, and Air Conditioning (HVAC).

5.7.4.1* In spaces served by air-handling systems, detectors shall
not be located where airflow prevents operation of the detectors.

5.7.4.2 Detectors installed in plenums shall comply with
5.7.4.2.1 and 5.7.4.2.2.

5.7.4.2.1 In under-floor spaces and above-ceiling spaces that
are used as HVAC plenums, detectors shall be listed for the
anticipated environment as required by 5.7.1.8. Detector spac-
ings and locations shall be selected based on anticipated air-
flow patterns and fire type.

5.7.4.2.2* Detectors placed in environmental air ducts or ple-
nums shall not be used as a substitute for open area detectors.
Where detectors are used for the control of smoke spread, the
requirements of Section 5.14 shall apply. Where open area
protection is required, 5.7.3 shall apply.

5.7.5 Special Considerations.
5.7.5.1 Spot-Type Detectors.

5.7.5.1.1 Smoke detectors that have a fixed-temperature ele-
ment as part of the unit shall be selected in accordance with
Table 5.6.2.1.1 for the maximum ceiling temperature expected
in service.

5.7.5.1.2* Holes in the back of a detector shall be covered by a
gasket, sealant, or equivalent means, and the detector shall be
mounted so that airflow from inside or around the housing does
not prevent the entry of smoke during a fire or test condition.

5.7.5.2* High-Rack Storage. Where smoke detectors are in-
stalled to actuate a suppression system, NFPA 13, Standard for
the Installation of Sprinkler Systems, shall apply.

5.7.5.3 High Air Movement Areas.

5.7.5.3.1 General. The purpose and scope of 5.7.5.3 shall be
to provide location and spacing guidance for smoke detectors
intended for early warning of fire in high air movement areas.

Exception:  Delectors provided for the control of smoke spread are cov-
ered by the requirements of Section 5.14.

5.7.5.3.2 Location. Smoke detectors shall not be located di-
rectly in the airstream of supply registers.

5.7.5.3.3* Spacing. Smoke detector spacing shall be in accor-
dance with Table 5.7.5.3.3 and Figure 5.7.5.3.3.
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Exception: Air-sampling or projected beam smoke detectors installed
in accordance with the manufacturer’s documented instructions.
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FIGURE 5.7.5.3.3 High Air Movement Areas (Not to be Used
for Under-Floor or Above-Ceiling Spaces).

Table 5.7.5.3.3 Smoke Detector Spacing Based on Air
Movement

Spacing per Detector
Minutes per Air Changes
Air Change per Hour m? £t
1 60 11.61 125
2 30 23.23 250
3 20 34.84 375
4 15 46.45 500
5 12 58.06 625
6 10 69.68 750
7 8.6 81.29 875
8 7.5 83.61 900
9 6.7 83.61 900
10 6 83.61 900

5.7.5.3.4 HVAC Mechanical Rooms. Where HVAC mechani-
cal rooms are used as an air plenum for return air, the spac-
ings of smoke detectors shall not be required to be reduced
based on the number of air changes.

5.8 Radiant Energy-Sensing Fire Detectors.

5.8.1* General. The purpose and scope of Section 5.8 shall be
to provide requirements for the selection, location, and spac-
ing of fire detectors that sense the radiant energy produced by
burning substances. These detectors shall be categorized as
flame detectors and spark/ember detectors.

5.8.2* Fire Characteristics and Detector Selection.

5.8.2.1* The type and quantity of radiant energy-sensing fire
detectors shall be determined based on the performance charac-
teristics of the detector and an analysis of the hazard, including
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the burning characteristics of the fuel, the fire growth rate, the
environment, the ambient conditions, and the capabilities of the
extinguishing media and equipment.

5.8.2.2% The selection of the radiant energy—sensing detectors
shall be based on the following:

(1) Matching of the spectral response of the detector to the
spectral emissions of the fire or fires to be detected

(2) Minimizing the possibility of spurious nuisance alarms
from non-fire sources inherent to the hazard area

5.8.3 Spacing Considerations.
5.8.3.1 General Rules.

5.8.3.1.1*% Radiant energy-sensing fire detectors shall be em-
ployed consistent with the listing or approval and the inverse
square law, which defines the fire size versus distance curve for
the detector.

5.8.3.1.2 Detector quantity shall be based on the detectors
being positioned so that no point requiring detection in the
hazard area is obstructed or outside the field of view of at least
one detector.

5.8.3.2 Spacing Considerations for Flame Detectors.

5.8.3.2.1% The location and spacing of detectors shall be the
result of an engineering evaluation that includes the following:

(1) Size of the fire that is to be detected

(2) Fuel involved

(3) Sensitivity of the detector

(4) Field of view of the detector

(5) Distance between the fire and the detector

(6) Radiant energy absorption of the atmosphere

(7) Presence of extraneous sources of radiant emissions
(8) Purpose of the detection system

(9) Response time required

5.8.3.2.2 The system design shall specify the size of the flam-
ing fire of given fuel that is to be detected.

5.8.3.2.3* In applications where the fire to be detected could
occur in an area not on the optical axis of the detector, the
distance shall be reduced or detectors shall be added to com-
pensate for the angular displacement of the fire in accordance
with the manufacturer’s documented instructions.

5.8.3.2.4* In applications in which the fire to be detected is of
a fuel that differs from the test fuel used in the process of
listing or approval, the distance between the detector and the
fire shall be adjusted consistent with the fuel specificity of the
detector as established by the manufacturer.

5.8.3.2.5 Because flame detectors are line-of-sight devices, their
ability to respond to the required area of fire in the zone that s to
be protected shall not be compromised by the presence of inter-
vening structural members or other opaque objects or materials.

5.8.3.2.6* Provisions shall be made to sustain detector window
clarity in applications where airborne particulates and aero-
sols coat the detector window between maintenance intervals
and affect sensitivity.

5.8.3.3 Spacing Considerations for Spark/Ember Detectors.

5.8.3.3.1* The location and spacing of detectors shall be the
result of an engineering evaluation that includes the following:

(1) Size of the spark or ember that is to be detected
(2) Fuel involved
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(3) Sensitivity of the detector

(4) Field of view of the detector

(5) Distance between the fire and the detector

(6) Radiant energy absorption of the atmosphere

(7) Presence of extraneous sources of radiant emissions
(8) Purpose of the detection systems

(9) Response time required

5.8.3.3.2% The system design shall specify the size of the spark or
ember of the given fuel that the detection system is to detect.

5.8.3.3.3 Spark detectors shall be positioned so that all points
within the cross section of the conveyance duct, conveyor, or
chute where the detectors are located are within the field of
view (as defined in 3.3.62) of at least one detector.

5.8.3.3.4* The location and spacing of the detectors shall be
adjusted using the inverse square law, modified for the atmo-
spheric absorption and the absorption of nonburning fuel sus-
pended in the air in accordance with the manufacturer’s
documented instructions.

5.8.3.3.5% In applications where the sparks to be detected
could occur in an area not on the optical axis of the detector,
the distance shall be reduced or detectors shall be added to
compensate for the angular displacement of the fire in accor-
dance with the manufacturer’s documented instructions.

5.8.3.3.6* Provisions shall be made to sustain the detector win-
dow clarity in applications where airborne particulates and
aerosols coat the detector window and affect sensitivity.

5.8.4 Other Considerations.

5.8.4.1 Radiant energy—sensing detectors shall be protected
either by design or installation to ensure that optical perfor-
mance is not compromised.

5.8.4.2 Ifnecessary, radiant energy—sensing detectors shall be
shielded or otherwise arranged to prevent action from un-
wanted radiant energy.

5.8.4.3 Where used in outdoor applications, radiant energy—
sensing detectors shall be shielded or otherwise arranged in a
fashion to prevent diminishing sensitivity by conditions such
as rain or snow and yet allow a clear field of vision of the
hazard area.

5.8.4.4 A radiant energy-sensing fire detector shall not be in-
stalled in a location where the ambient conditions are known to
exceed the extremes for which the detector has been listed.

5.9 Other Fire Detectors.

5.9.1 Detectors that operate on principles different from those
covered by Section 5.6, Section 5.7, and Section 5.8 shall be clas-
sified as “other fire detectors.” Such detectors shall be installed in
all areas where they are required either by other NFPA codes and
standards or by the authority having jurisdiction.

5.9.2*% “Other fire detectors” shall operate where subjected to
the abnormal concentration of combustion effects that occur
during a fire, such as water vapor, ionized molecules, or other
phenomena for which they are designed.

5.9.3 Detection layoutshall be based upon the size and intensity
of fire to provide the necessary quantity of required products and
related thermal lift, circulation, or diffusion for operation.

5.9.4 Room sizes and contours, airflow patterns, obstruc-
tions, and other characteristics of the protected hazard shall
be taken into account.

5.9.5 Location and spacing of detectors shall comply with
5.9.5.1 through 5.9.5.3.

5.9.5.1 The location and spacing of detectors shall be based
on the principle of operation and an engineering survey of the
conditions anticipated in service. The manufacturer’s techni-
cal bulletin shall be consulted for recommended detector uses
and locations.

5.9.5.2 Detectors shall not be spaced beyond their listed or ap-
proved maximums. Closer spacing shall be used where the struc-
tural or other characteristics of the protected hazard warrant.

5.9.5.3 The location and sensitivity of the detectors shall be the
result of an engineering evaluation that includes the following:

(1) Structural features, size, and shape of the rooms and bays
(2) Occupancy and uses of the area

(3) Ceiling height

(4) Ceiling shape, surface, and obstructions

(5) Ventilation

(6) Ambient environment

(7) Burning characteristics of the combustible materials present
(8) Configuration of the contents in the area to be protected

5.10 Sprinkler Waterflow Alarm-Initiating Devices.
5.10.1* The provisions of Section 5.10 shall apply to devices that

initiate an alarm indicating a flow of water in a sprinkler system.

5.10.2* Initiation of the alarm signal shall occur within 90 sec-
onds of waterflow at the alarm-initiating device when flow occurs
that is equal to or greater than that from a single sprinkler of the
smallest orifice size installed in the system.

5.10.3 Movement of water due to waste, surges, or variable
pressure shall not initiate an alarm signal.

5.11* Detection of the Operation of Other Automatic Extin-
guishing Systems. The operation of fire extinguishing systems
or suppression systems shall initiate an alarm signal by alarm-
initiating devices installed in accordance with their individual
listings.

5.12 Manually Actuated Alarm-Initiating Devices.

5.12.1 Manual fire alarm boxes shall be used only for fire
alarm-initiating purposes.

5.12.2 Combination manual fire alarm boxes and guard’s sig-
naling stations shall be permitted.

5.12.3 Each manual fire alarm box shall be securely
mounted.

5.12.4 The operable part of each manual fire alarm box shall be
not less than 1.1 m (3% ft) and not more than 1.37 m (4% ft)
above floor level.

5.12.5* Manual fire alarm boxes shall be located throughout
the protected area so that they are conspicuous, unobstructed,
and accessible.

5.12.6 Manual fire alarm boxes shall be located within 1.5 m
(5 ft) of the exit doorway opening at each exit on each floor.

5.12.7 Manual fire alarm boxes shall be mounted on both
sides of grouped openings over 12.2 m (40 ft) in width, and
within 1.5 m (5 ft) of each side of the opening.

5.12.8* Additional manual fire alarm boxes shall be provided
so that the travel distance to the nearest fire alarm box will not
be in excess of 61 m (200 ft) measured horizontally on the
same floor.
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5.13 Supervisory Signal-Initiating Devices.
5.13.1 Control Valve Supervisory Signal-Initiating Device.

5.13.1.1 Two separate and distinct signals shall be initiated:
one indicating movement of the valve from its normal position
(offnormal) and the other indicating restoration of the valve
to its normal position.

5.13.1.2 The offnormal signal shall be initiated during the
first two revolutions of the hand wheel or during one-fifth of
the travel distance of the valve control apparatus from its nor-
mal position.

5.13.1.3 The off-normal signal shall not be restored at any
valve position except normal.

5.13.1.4 An initiating device for supervising the position of a
control valve shall not interfere with the operation of the
valve, obstruct the view of its indicator, or prevent access for
valve maintenance.

5.13.2 Pressure Supervisory Signal-Initiating Device.

5.13.2.1 Two separate and distinct signals shall be initiated:
one indicating that the required pressure has increased or
decreased (off-normal) and the other indicating restoration
of the pressure to its normal value.

5.13.2.2 The following requirements shall apply to pressure
supervisory signal-initiating devices:

(1) A pressure tank supervisory signal-initiating device for a
pressurized limited water supply, such as a pressure tank,
shall indicate both high- and low-pressure conditions.
The off-normal signal shall be initiated when the required
pressure increases or decreases by 70 kPa (10 psi).

(2) A pressure supervisory signal-initiating device for a dry-pipe
sprinkler system shall indicate both high- and low-pressure
conditions. The off-normal signal shall be initiated when the
pressure increases or decreases by 70 kPa (10 psi).

(3) Asteam pressure supervisory signal-initiating device shall
indicate a low-pressure condition. The off-normal signal
shall be initiated prior to the pressure falling below
110 percent of the minimum operating pressure of the
steam-operated equipment supplied.

(4) An initiating device for supervising the pressure of
sources other than those specified in 5.13.2.2(1) through
5.13.2.2(3) shall be provided as required by the authority
having jurisdiction.

5.13.3 Water Level Supervisory Signal-Initiating Device.

5.13.3.1 Two separate and distinct signals shall be initiated:
one indicating that the required water level has been lowered
or raised (off-normal) and the other indicating restoration.

5.13.3.2 A pressure tank signal-initiating device shall indicate
both high- and low-water level conditions. The offnormal signal
shall be initiated when the water level falls 76 mm (3 in.) or rises
76 mm (3 in.).

5.13.3.3 A supervisory signal-initiating device for other than
pressure tanks shall initiate a low water level signal when the
water level falls 300 mm (12 in.).

5.13.4 Water Temperature Supervisory Signal-Initiating De-
vice. A temperature supervisory device for a water storage con-
tainer exposed to freezing conditions shall initiate two separate
and distinctive signals. One signal shall indicate a decrease in
water temperature to 4.4°C (40°F) and the other shall indicate its
restoration to above 4.4°C (40°F).
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5.13.5 Room Temperature Supervisory Signal-Initiating De-
vice. A room temperature supervisory device shall indicate a
decrease in room temperature to 4.4°C (40°F) and its restora-
tion to above 4.4°C (40°F).

5.14* Smoke Detectors for Control of Smoke Spread.

5.14.1* Classifications. Smoke detectors installed and used
to prevent smoke spread by initiating control of fans, damp-
ers, doors, and other equipment shall be classified in the
following manner:

(1) Area detectors that are installed in the related smoke
compartments
(2) Detectors that are installed in the air duct systems

5.14.2* Limitations.

(A) Detectors that are installed in the air duct system in ac-
cordance with 5.14.1(2) shall not be used as a substitute for
open area protection.

(B) Where open area protection is required, 5.7.3 shall apply.
5.14.3* Purposes.

5.14.3.1 To prevent the recirculation of dangerous quantities
of smoke, a detector approved for air duct use shall be in-
stalled on the supply side of air-handling systems as required
by NFPA 90A, Standard for the Installation of Air-Conditioning and
Ventilating Systems, and 5.14.4.2.1.

5.14.3.2 If smoke detectors are used to initiate selectively the
operation of equipment to control smoke spread, the require-
ments of 5.14.4.2.2 shall apply.

5.14.3.3 If detectors are used to initiate the operation of
smoke doors, the requirements of 5.14.6 shall apply.

5.14.3.4 If duct detectors are used to initiate the operation
of smoke dampers within ducts, the requirements of 5.14.5
shall apply.

5.14.4 Application.

5.14.4.1 Area Smoke Detectors within Smoke Compartments.
Area smoke detectors within smoke compartments shall be
permitted to be used to control the spread of smoke by initiat-
ing operation of doors, dampers, and other equipment.

5.14.4.2*% Smoke Detection for the Air Duct System.

5.14.4.2.1 Supply Air System. Where the detection of smoke
in the supply air system is required by other NFPA standards, a
detector(s) listed for the air velocity present and that is lo-
cated in the supply air duct downstream of both the fan and
the filters shall be installed.

Exception: Additional smoke detectors shall not be requirved to be in-
stalled in ducts where the air duct system passes through other smoke
compartments not served by the duct.

5.14.4.2.2*% Return Air System. Unless otherwise modified by
5.14.4.2.2.1 or 5.14.4.2.2.2, if the detection of smoke in the
return air system is required by other NFPA standards, a detec-
tor(s) listed for the air velocity present shall be located where
the air leaves each smoke compartment, or in the duct system
before the air enters the return air system common to more
than one smoke compartment.

5.14.4.2.2.1 Additional smoke detectors shall not be required
to be installed in ducts where the air duct system passes
through other smoke compartments not served by the duct.
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5.14.4.2.2.2 Where total coverage smoke detection is in-
stalled in all areas of the smoke compartment served by the
return air system, installation of air duct detectors in the re-
turn air system shall not be required, provided their function
is accomplished by the design of the area detection system.

5.14.5 Location and Installation of Detectors in Air Duct
Systems.

5.14.5.1 Detectors shall be listed for the purpose for which
they are being used.

5.14.5.2* Air duct detectors shall be installed in such a way as
to obtain a representative sample of the airstream. This instal-
lation shall be permitted to be achieved by any of the following
methods:

(1) Rigid mounting within the duct

(2) Rigid mounting to the wall of the duct with the sensing
element protruding into the duct

(3) Installation outside the duct with rigidly mounted sam-
pling tubes protruding into the duct

(4) Installation through the duct with projected light beam

5.14.5.3 Detectors shall be mounted in accordance with the
manufacturer’s instructions and shall be accessible for clean-
ing by providing access doors or panels in accordance with
NFPA 90A, Standard for the Installation of Air-Conditioning and
Ventilating Systems.

5.14.5.4 The location of all detectors in air duct systems shall
be permanently and clearly identified and recorded.

5.14.5.5 Detectors mounted outside of a duct that employs
sampling tubes for transporting smoke from inside the duct to
the detector shall be designed and installed to allow verifica-
tion of airflow from the duct to the detector.

5.14.5.6 Detectors shall be listed for operation over the com-
plete range of air velocities, temperature, and humidity expected
at the detector when the air-handling system is operating.

5.14.5.7 All penetrations of a return air duct in the vicinity of
detectors installed on or in an air duct shall be sealed to pre-
vent entrance of outside air and possible dilution or redirec-
tion of smoke within the duct.

5.14.5.8 Where in-duct smoke detectors are installed in con-
cealed locations more than 3 m (10 ft) above the finished
floor or in arrangements where the detector’s alarm or super-
visory indicator is not visible to responding personnel, the de-
tectors shall be provided with remote alarm or supervisory in-
dication in a location acceptable to the authority having
jurisdiction.

5.14.5.9 Where required by 5.14.5.8 and unless the specific
detector alarm or supervisory signal is indicated at the control
unit, remote alarm or supervisory indicators shall be installed
in an accessible location and shall be clearly labeled to indi-
cate both their function and the air-handling unit(s) associ-
ated with each detector.

5.14.6 Smoke Detectors for Door Release Service.

5.14.6.1 Smoke detectors that are part of an open area pro-
tection system covering the room, corridor, or enclosed space
on each side of the smoke door and that are located and
spaced as required by 5.7.3 shall be permitted to accomplish
smoke door release service.

5.14.6.2 Smoke detectors that are used exclusively for
smoke door release service shall be located and spaced as
required by 5.14.6.

5.14.6.3 Where smoke door release is accomplished directly
from the smoke detector(s), the detector(s) shall be listed for
releasing service.

5.14.6.4 Smoke detectors shall be of the photoelectric, ion-
ization, or other approved type.

5.14.6.5 The number of detectors required shall be deter-
mined in accordance with 5.14.6.5.1 through 5.14.6.5.4.

5.14.6.5.1 If doors are to be closed in response to smoke
flowing in either direction, the requirements of 5.14.6.5.1.1
through 5.14.6.5.1.4 shall apply.

5.14.6.5.1.1 1If the depth of wall section above the door is
610 mm (24 in.) or less, one ceiling-mounted or wall-mounted
detector shall be required on one side of the doorway only.
Figure 5.14.6.5.1.1, part A or B, shall apply.

Depth of wall Door frame Ceiling or wall mounted
section above mounted
door
Smoke detector Smoke detector
listed for frame ceiling or wall mounted
d mounting or as
part of closer
assembly
A B 100-300 mm+(4.0—12.0 in.)
dA= T A or/’le
610 mm d
—-61 .
?ofzf |rnn;11 (24 in.) |
on both —_ max. 1.52 m (5 ft)
sides of d min. but
doorway Detector or not less than
detector closer 305 mm (12in.)
mounted on
either side One detector mounted on either side
d,>610mm C D 1.52m (5 ft)
(24in.) 100-800mm_  |<= max. »‘
i min. =
dy;<610mm _ (4.0-12.0in.) } 2
Over (24 in.) ?
gfinm;ﬂ d, <610 mm d,>610 mm (24 in.)
on one (24 in.)
side only
Detector or
detector closer
mounted on
higher side One detector mounted on higher side
E| F
1.52m (5 ft) 1.52m (5 ft)
< max. —> <= max. —
min.=d min. = d
Over dt or OI’/’M
610 mm 610 mm d —100-300 mm
(24in.) (24 in.) (4.0-12.0in.)
on both Y
sides -
Detector or
detector closer
mounted on
either side Two detectors required
Over G
1524 mm Might require additional detectors
(60in.)

FIGURE 5.14.6.5.1.1 Detector Location Requirements for
Wall Sections.
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5.14.6.5.1.2 If the depth of wall section above the door is
greater than 610 mm (24 in.) on one side only, one ceiling-
mounted or wall-mounted detector shall be required on the
higher side of the doorway only. Figure 5.14.6.5.1.1, part D,
shall apply.

5.14.6.5.1.3% If the depth of wall section above the door is
greater than 610 mm (24 in.) on both sides, two ceiling-mounted
or wall-mounted detectors shall be required, one on each side of
the doorway. Figure 5.14.6.5.1.1, part F, shall apply.

5.14.6.5.1.4 If a detector is specifically listed for door frame
mounting or if a listed combination or integral detector—door
closer assembly is used, only one detector shall be required if
installed in the manner recommended by the manufacturer.
Figure 5.14.6.5.1.1, parts A, C, and E, shall apply.

5.14.6.5.2 If door release is intended to prevent smoke trans-
mission from one space to another in one direction only, de-
tectors located in the space to which smoke is to be confined,
regardless of the depth of wall section above the door, shall be
in accordance with 5.14.6.6. Alternatively, a smoke detector
conforming with 5.14.6.5.1.4 shall be permitted to be used.

5.14.6.5.3 If there are multiple doorways, additional ceiling-
mounted detectors shall be required as specified in 5.14.6.5.3.1
through 5.14.6.5.3.3.

5.14.6.5.3.1 If the separation between doorways exceeds
610 mm (24 in.), each doorway shall be treated separately.
Figure 5.14.6.5.3.1, part E, shall apply.

Detector(s)
q;_ location

Single door On centerline of
I doorway

B _./J/\— Door offset from

centerline of hall

On centerline of
doorway

C —‘/y\‘— Double door On centerline of

i doorway

D Mn— a=610 mm
(24 in.)
orless

E e a = More than

|~ a | 610 mm (24 in.)

On centerline of
separation

On centerline of each
doorway

FIGURE 5.14.6.5.3.1 Detector Location Requirements for
Single and Double Doors.

5.14.6.5.3.2 Each group of three or more doorway openings
shall be treated separately. Figure 5.14.6.5.3.2 shall apply.

5.14.6.5.3.3 [Each group of doorway openings that exceeds
6.1 m (20 ft) in width measured at its overall extremes shall be
treated separately. Figure 5.14.6.5.3.3 shall apply.

5.14.6.5.4 If there are multiple doorways and listed door
frame-mounted detectors or if listed combination or integral

2002 Edition

Detector(s)
location
?’ a=610mm On
; (24in.) center-
—//\/r\”//\‘_ or less; line of
‘ a~| |~ ‘ 3 openings;  center
A ‘ w | W=6.1m opening
(20 ft)
or less
& € a=610mm Treatas
B _'/(\’V{\M\’M\’_ (24in) two or
a—||~ or less; more
‘ ‘ more than groups
3 openings

FIGURE 5.14.6.5.3.2 Detector Location Requirements for
Group Doorways.

a=610 mm Detector(s)
(24 in.) location
or less; Treat as
W = more two or
than 6.1 m more
(20 ft) groups

FIGURE 5.14.6.5.3.3 Detector Location Requirements for
Group Doorways over 6.1 m (20 ft) in Width.

detector—door closer assemblies are used, there shall be one
detector for each single or double doorway.

5.14.6.6 The locations of detectors shall be determined in
accordance with 5.14.6.6.1 and 5.14.6.6.2.

5.14.6.6.1 If ceiling-mounted smoke detectors are to be in-
stalled on a smooth ceiling for a single or double doorway,
they shall be located as follows (Figure 5.14.6.5.3.1 shall apply. ):

(1) On the centerline of the doorway

(2) No more than 1.5 m (5 ft) measured along the ceiling and
perpendicular to the doorway (Figure 5.14.6.5.1.1 shall apply.)

(3) No closer than shown in Figure 5.14.6.5.1.1, parts B, D,
and F

5.14.6.6.2 If ceiling-mounted detectors are to be installed in
conditions other than those outlined in 5.14.6.6.1, an engi-
neering evaluation shall be made.

Chapter 6 Protected Premises Fire Alarm Systems

6.1 Application.

6.1.1 The application, installation, and performance of fire
alarm systems within protected premises, including fire alarm
and supervisory signals, shall comply with the requirements of
this chapter.

6.1.2 The requirements of Chapters 4, 5, 7, and 8 shall also
apply, unless they are in conflict with this chapter.

6.1.3 The requirements of Chapter 10 shall apply.

6.1.4 The requirements of this chapter shall not apply to
Chapter 11 unless otherwise noted.
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6.2 General.

6.2.1* Purpose. The systems covered in Chapter 6 shall be for
the protection of life or property, or both, by indicating the exist-
ence of heat, fire, or smoke within the protected premises.

6.2.2 Software and Firmware Control.

6.2.2.1 A record of installed software and firmware version
numbers shall be maintained at the location of the fire alarm
control unit.

6.2.2.2*% All software and firmware shall be protected from un-
authorized changes.

6.2.2.3 All changes shall be tested in accordance with 10.4.1.2.
6.2.3 Nonrequired (Voluntary) Systems.

6.2.3.1 Nonrequired protected premises systems shall meet
the requirements of this Code.

6.2.3.2 Nonrequired systems shall meet performance stan-
dards approved by the authority having jurisdiction.

6.3 Required Features. Protected premises fire alarm systems
shall include one or more of the following features:

(1) Manual alarm signal initiation
(2) Automatic alarm signal initiation
(3) Monitoring of abnormal conditions in fire suppression
systems
(4) Activation of fire suppression systems
(5) Activation of fire safety functions
(6) Activation of alarm notification appliances
(7) Emergency voice/alarm communications
(8) Guard’s tour supervisory service
(9) Process monitoring supervisory systems
(10) Activation of off-premises signals
(11) Combination systems
(12) Integrated systems

6.4 System Performance and Integrity.

6.4.1 Purpose. Section 6.4 provides information that shall be
used in the design and installation of protected premises fire
alarm systems for the protection of life and property.

6.4.2* Circuit Designations. Initiating device circuits, notifi-
cation appliance circuits, and signaling line circuits shall be
designated by class or style, or both, depending on the cir-
cuit’s capability to continue to operate during specified
fault conditions.

6.4.2.1 Class.

6.4.2.1.1 Initiating device circuits, notification appliance cir-
cuits, and signaling line circuits shall be permitted to be desig-
nated as either Class A or Class B, depending on their perfor-
mance during nonsimultaneous single circuit fault conditions
as specified by the following:

(1) Initiating device circuits and signaling line circuits that trans-
mit an alarm or supervisory signal, or notification appliance
circuits that allow all connected devices to operate during a
single open or a nonsimultaneous single ground fault on
any circuit conductor, shall be designated as Class A.

(2) Initiating device circuits and signaling line circuits that do
not transmit an alarm or supervisory signal, or notifica-
tion appliance circuits that do not allow connected de-
vices to operate beyond the location of a single open or a
nonsimultaneous single ground fault on any circuit con-
ductor, shall be designated as Class B.

6.4.2.1.2 An open or ground condition shall result in the
annunciation of a trouble signal at the protected premise
within 200 seconds as required in 4.4.7.

6.4.2.2 Style.

6.4.2.2.1 Initiating device circuits, notification appliance cir-
cuits, and signaling line circuits shall be permitted to be desig-
nated by style so as to describe requirements in addition to the
requirements shown for Class A or Class B according to the
following:

(1) An initiating device circuit shall be permitted to be desig-
nated as either Style A, B, C, D, or E, depending on its ability
to meet the alarm and trouble performance requirements
shown in Table 6.5, during a single open, single ground,
wire-to-wire short, and loss-of-carrier fault condition.

(2) A notification appliance circuit shall be permitted to be
designated as either Style W, X, Y, or Z, depending on its
ability to meet the alarm and trouble performance re-
quirements shown in Table 6.7, during a single open,
single ground, and wire-to-wire short fault condition.

(3) A signaling line circuit shall be permitted to be desig-
nated as either Style 0.5, 1, 2, 3, 3.5, 4, 4.5, 5, 6, or 7,
depending on its ability to meet the alarm and trouble
performance requirements shown in Table 6.6.1, during a
single open, single ground, wire-to-wire short, simulta-
neous wire-to-wire short and open, simultaneous wire-to-
wire short and ground, simultaneous open and ground,
and loss-of-carrier fault conditions.

6.4.2.2.2% All styles of Class A circuits using physical conduc-
tors (e.g., metallic, optical fiber) shall be installed such that
the outgoing and return conductors, exiting from and return-
ing to the control unit, respectively, are routed separately. The
outgoing and return (redundant) circuit conductors shall not
be run in the same cable assembly (i.e., multi-conductor
cable), enclosure, or raceway.

Exception: The outgoing and return (redundant) circuit conductors
shall be permitted to be run in the same cable assembly, enclosure, or
raceway under any of the following conditions:

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

(2) Single conduit/raceway drops to individual devices or appliances.

(3) Single conduit/raceway drops to multiple devices or appliances
installed within a single room not exceeding 92.9 m” (1000 f¢°)
in area.

6.4.3 Signaling Paths.

6.4.3.1 The class or style of signaling paths (circuits) shall be
determined from an evaluation based on the path perfor-
mance detailed in this Code and on engineering judgment.

6.4.3.2 When determining the integrity and reliability of the
interconnecting signaling paths (circuits) installed within the
protected premises, the following influences shall be considered:

(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 fire alarm system on the objectives
stated in Section 6.2

(5) Nature of the hazard present within the protected premises
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(6) Functional requirements of the system necessary to pro-
vide the level of protection required for the system

(7) Size and nature of the population of the protected
premises

6.4.3.3 Results of the evaluation required by 6.4.3.1 shall be
included with the documentation required by 4.5.1.1.

6.5% Performance of Initiating Device Circuits (IDC). The as-
signment of class designations or style designations, or both,
to initiating device circuits shall be based on their perfor-
mance capabilities under abnormal (fault) conditions in ac-
cordance with the requirements of Table 6.5.

6.6* Performance of Signaling Line Circuits (SLC).

6.6.1 The assignment of class designations or style designa-
tions, or both, to signaling line circuits shall be based on their
performance capabilities under abnormal (fault) conditions
in accordance with the requirements of Table 6.6.1.

6.6.2 Where digital communications are used, inability to
send or receive digital signals over a signaling line circuit shall
be indicated by a trouble signal.

6.7 Performance of Notification Appliance Circuits (NAC).
The assignment of class designations or style designations, or
both, to notification appliance circuits shall be based on their
performance capabilities under abnormal (fault) conditions
in accordance with the requirements of Table 6.7.

6.8 System Requirements.
6.8.1 General.

6.8.1.1* Actuation Time. Actuation of alarm notification appli-
ances or emergency voice communications, fire safety func-
tions, and annunciation at the protected premises shall occur
within 10 seconds after the activation of an initiating device.

6.8.1.2% Presignal Feature. If permitted by the authority hav-
ing jurisdiction, systems shall be permitted to have a feature
that allows initial fire alarm signals to sound only in depart-
ment offices, control rooms, fire brigade stations, or other
constantly attended central locations and for which human

Table 6.5 Performance of Initiating Device Circuits (IDC)

action is subsequently required to activate a general alarm, or
a feature that allows the control equipment to delay the gen-
eral alarm by more than 1 minute after the start of the alarm
processing. If there is a connection to a remote location, the
transmission of the alarm signal to the supervising station shall
activate upon the initial alarm signal.

6.8.1.3 Positive Alarm Sequence.

6.8.1.3.1 Systems that have positive alarm features complying
with 6.8.1.3 shall be permitted if approved by the authority
having jurisdiction.

6.8.1.3.1.1 The signal from an automatic fire detection de-
vice selected for positive alarm sequence operation shall be
acknowledged at the control unit by trained personnel within
15 seconds of annunciation in order to initiate the alarm in-
vestigation phase. If the signal is not acknowledged within
15 seconds, notification signals in accordance with the build-
ing evacuation or relocation plan and remote signals shall be
automatically and immediately activated.

6.8.1.3.1.2 Trained personnel shall have up to 180 seconds
during the alarm investigation phase to evaluate the fire con-
dition and reset the system. If the system is not reset during
the investigation phase, notification signals in accordance
with the building evacuation or relocation plan and remote
signals shall be automatically and immediately activated.

6.8.1.3.2 Ifasecond automatic fire detector selected for posi-
tive alarm sequence is actuated during the alarm investigation
phase, notification signals in accordance with the building
evacuation or relocation plan and remote signals shall be au-
tomatically and immediately activated.

6.8.1.3.3 If any other initiating device is actuated, notifica-
tion signals in accordance with the building evacuation or re-
location plan and remote signals shall be automatically and
immediately activated.

6.8.1.3.4* The system shall provide means for bypassing the
positive alarm sequence.

Class B B B A A
Style A B C D Ea
Alm | Trbl | ARC | Alm | Trbl | ARC | Alm | Trbl | ARC | Alm | Trbl | ARC | Alm | Trbl | ARC
Abnormal
Condition 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Single open — X — — X — — X — — X R — X R
Single ground — X — — X R — X R — X R — X R
Wire-to-wire short X — — X — — — X — X — — — X —
Loss of carrier (if — — — — — — — X — — — — — X —
used) /channel
interface
Alm = Alarm.

Trbl = Trouble.
ARC = Alarm receipt capability during abnormal condition.
R = Required capacity.

X = Indication required at protected premises and as required by Chapter 8.

o = Style exceeds minimum requirements of Class A.

2002 Edition



PROTECTED PREMISES FIRE ALARM SYSTEMS

72-47

Table 6.6.1 Performance of Signaling Line Circuits (SLC)

Class B B A B B
Style 0.5 1 201 3 3.5
Alm | Trbl | ARC | Alm | Trbl | ARC | Alm | Trbl [ARC | Alm | Trbl | ARC | Alm |Trbl| ARC
Abnormal Condition 1 2 3 4 5 6 7 8 9 10 11 12 13 | 14 15
Single open — | X | — | —| X — | — | X R | — X — — | X —
Single ground — | X — | — X R — X R — X R — X —
Wire-to-wire short - = — | = | — — | — | — | M| — X — — X —
Wire-to-wire short & open - = — | — | — — | — | — | M| — X — — | X —
Wire-to-wire short & ground — = — | = | — — | — ] X M| — X — — | X —
Open and ground - = — | — | — — | — | X R | — X — — | X —
Loss of carrier (if — = - | = | — — | = = | = = — — — | X —
used) /channel interface
Class B B A A A
Style 4 4.5 50 6o 7o
Alm | Trbl | ARC | Alm | Trbl | ARC | Alm | Trbl [ARC | Alm | Trbl | ARC | Alm |Trbl| ARC
Abnormal Condition 16 | 17 | 18 | 19 | 20 21 | 22| 23 | 24 | 25 26 27 28 | 29 30
Single open — | X | — | —| X R | —| X R | — X R — | X R
Single ground — | X R — X — | — X R — X R — X R
Wire-to-wire short — | X — | — X — | — X — | — X — — X R
Wire-to-wire short & open — | X | — | —| X — | — | X | = — X — — | X —
Wire-to-wire short & ground — | X | — | —| X — | = X | = — X — — | X —
Open and ground — | X | — | —| X — | — | X | = — X R — | X R
Loss of carrier (if used)/ — | X — | — X — | — X — | — X — — X —
channel interface
Alm = Alarm.
Trbl = Trouble.
ARC = Alarm receipt capability during abnormal condition.
M = May be capable of alarm with wire-to-wire short.
R = Required capability.
X = Indication required at protected premises and as required by Chapter 8.
o = Style exceeds minimum requirements of Class A.
Table 6.7 Notification Appliance Circuits (NAC)
Class B A
Style w X Y
Alarm Alarm Alarm Alarm
Trouble capability Trouble capability Trouble capability Trouble capability
indication at during indication at during indication at during indication at during
protected abnormal protected abnormal protected abnormal protected abnormal
premises conditions premises conditions premises conditions premises conditions
Abnormal
Condition 1 2 3 4 5 6 7 8
Single open X — X R X — X R
Single X — X — X R X R
ground
Wire-to-wire X — X — X — X —
short

X = Indication required at protected premises.

R = Required capability.
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6.8.2* Fire Alarm Control Units.

6.8.2.1 Fire alarm systems shall be permitted to be either in-
tegrated systems combining all detection, notification, and
auxiliary functions in a single system or a combination of com-
ponent subsystems. Fire alarm system components shall be
permitted to share control equipment or shall be able to oper-
ate as stand-alone subsystems, but, in any case, they shall be
arranged to function as a single system.

6.8.2.2 All component subsystems shall be capable of simul-
taneous, full load operation without degradation of the re-
quired, overall system performance.

6.8.2.3 The method of interconnection of control units shall
meet the monitoring requirements of 4.4.7 and NFPA 70, Na-
tional Electrical Code, Article 760, and 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 fire alarm or shared with other premises op-
erating systems

(3) Other listed methods

6.8.2.4 Where the signaling line circuit is shared by other
premises operating systems, operation shall be in accordance
with 6.8.4.

6.8.2.4.1 Allsignal control and transport equipment (such as
routers, servers) located in a critical fire alarm or fire safety
function signaling path shall be listed for fire alarm service
unless the following conditions are met:

(1) The equipment meets the performance requirements of
4.4.4.1.

(2) The equipmentis provided with primary and secondary
power and monitored for integrity as required in Sec-
tion 4.4.

(3) All programming and configuration assure a fire alarm
system actuation time as required in 6.8.1.1.

(4) System bandwidth is monitored to confirm that all com-
munications between equipment that is critical to the op-
eration of the fire alarm system or fire safety functions
takes place within 10 seconds; failure shall be indicated
within 200 seconds.

(5) Failure of any equipment that is critical to the operation
of the fire alarm system or fire safety functions is indicated
at the master fire alarm control unit within 200 seconds.

6.8.2.4.2 Alisted barrier gateway, integral with or attached to
each control unit or group of control units, as appropriate,
shall be provided to prevent the other systems from interfer-
ing with or controlling the fire alarm system.

6.8.2.5 Each interconnected control unit shall be separately
monitored for alarm, supervisory, and trouble conditions.

6.8.2.6 Interconnected control unit alarm signals shall be
permitted to be monitored by zone or by combined com-
mon signals.

6.8.2.7 Protected premises fire alarm control units shall be
capable of being reset or silenced only from the control unit at
the protected premises unless otherwise permitted by 6.8.2.8.

6.8.2.8 Remote resetting and silencing of a fire alarm control
unit from other than the protected premises shall be permit-
ted with the approval of the authority having jurisdiction.
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6.8.3 Protected Premises Fire Alarm Systems Interconnected
with Dwelling Unit Fire Warning Equipment.

6.8.3.1 A protected premises fire alarm system shall be per-
mitted to be interconnected to household fire alarm system (s)
for the purpose of activating the notification appliances con-
nected to the household fire alarm system(s).

6.8.3.2 The status of dwelling unit smoke alarms shall be per-
mitted to be displayed at the protected premises control unit
and annunciators.

6.8.3.3 If interconnected, an alarm condition at the pro-
tected premises fire alarm system shall cause the alarm notifi-
cation appliance (s) within the family living unit of the dwell-
ing unit fire warning system to become energized. The
notification appliances shall remain energized until the pro-
tected premises fire alarm system is silenced or reset.

6.8.3.4 The interconnection circuit or path from the pro-
tected premises fire alarm system to the dwelling unit fire
warning system shall be monitored for integrity by the pro-
tected premises fire alarm system in accordance with 4.4.7.

6.8.3.5 An alarm condition occurring at the dwelling unit fire
warning system or the operation of any test switches provided as
part of the dwelling unit fire warning equipment shall not cause
an alarm condition at the protected premises fire alarm system.

6.8.4 Combination Systems.

6.8.4.1* Fire alarm systems shall be permitted to share compo-
nents, equipment, circuitry, and installation wiring with non-
fire alarm systems.

6.8.4.2 If common wiring is used for combination systems,
the equipment for non-fire alarm systems shall be permitted
to be connected to the common wiring of the system.

6.8.4.3 Short circuits, open circuits, or grounds in this equip-
ment or between this equipment and the fire alarm system
wiring shall not interfere with the monitoring for integrity of
the fire alarm system or prevent alarm, supervisory, or fire
safety control signal transmissions.

6.8.4.4 To maintain the integrity of fire alarm system func-
tions, the provision for removal, replacement, failure, or
maintenance procedure on any supplementary hardware, soft-
ware, or circuit(s) shall not impair the required operation of
the fire alarm system.

Exception:  Where the hardware, software, or circuil(s) is listed for fire
alarm use.

6.8.4.5* Speakers used as alarm notification appliances on fire
alarm systems shall not be used for nonemergency purposes.

Exception No. 1: If the fire command center is constantly attended by
a trained operator; selective paging shall be permitted as approved by
the authority having jurisdiction.

Exception No. 2:  Use for nonemergency purposes shall be permitted
where all of the following conditions are met:

(1) The speakers and associated audio equipment are installed or
located with safeguards to prevent tampering or misadjustment of
those components essential to intended operation for fire.
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(2) The monitoring integrity requirements of 4.4.7 and 6.9.4.4 shall
continue to be met while the system is used for nonemergency
purposes.

(3) It is permitted by the authority having jurisdiction.

6.8.4.6 In combination systems, fire alarm signals shall be
distinctive, clearly recognizable, and take precedence over any
other signal even when a non-fire alarm signal is initiated first.

6.8.4.7 If the authority having jurisdiction determines that
the information being displayed or annunciated on a combi-
nation system is excessive and is causing confusion and de-
layed response to a fire emergency, the authority having juris-
diction shall be permitted to require that the display or
annunciation of information for the fire alarm system be sepa-
rate from and have priority over information for the non-fire
alarm systems.

6.8.5 Fire Alarm System Inputs.
6.8.5.1 General.

6.8.5.1.1 All initiating devices shall be listed for their in-
tended application, installed in accordance with Chapter 5,
and tested in accordance with Chapter 10.

6.8.5.1.2 For fire alarm systems employing automatic fire de-
tectors or waterflow detection devices, at least one fire alarm
box shall be provided to initiate a fire alarm signal. This fire
alarm box shall be located where required by the authority
having jurisdiction.

Exception: Fire alarm systems dedicated to elevator recall control and
supervisory service as permitted in 6.15.3.

6.8.5.2 Alarm Signal Initiation — Manual. Manual fire alarm
signal initiation shall comply with the requirements of Sec-
tion 5.12.

6.8.5.2.1 Ifsignals from fire alarm boxes and other fire alarm-
initiating devices within a building are transmitted over the
same signaling line circuit, there shall be no interference with
fire alarm box signals when both types of initiating devices are
operated at the same time.

6.8.5.2.2 Provision of the shunt noninterfering method of
operation shall be permitted for this performance.

6.8.5.3 Alarm Signal Initiation — Initiating Devices with Inte-
gral Trouble Contacts. Automatic fire alarm signal initiation
devices that have integral trouble signal contacts shall be con-
nected to the initiating device circuit so that a trouble condi-
tion within a device does not impair alarm transmission from
any other initiating device.

Exception:  Where the trouble condition is caused by electrical discon-
nection of the device or by removing the initiating device from its
plug-in base.

6.8.5.4 Alarm Signal Initiation — Detection Devices.

6.8.5.4.1% Systems equipped with alarm verification features
shall be permitted under the following conditions:

(1) The alarm verification feature is not initially enabled unless
conditions or occupant activities that are expected to cause
nuisance alarms are anticipated in the area that is protected
by the smoke detectors. Enabling of the alarm verification
feature shall be protected by password or limited access.

(2) A smoke detector that is continuously subjected to a
smoke concentration above alarm threshold does not

delay the system functions of 4.4.3, 6.8.1.1, or 6.15.2.1
by more than 1 minute.

(3) Actuation of an alarm-initiating device other than a
smoke detector causes the system functions of 4.4.3,
6.8.1.1, or 6.15.2.1 without additional delay.

(4) The current status of the alarm verification feature is shown
on the record of completion (see Figure 4.5.2.1, item 10).

6.8.5.4.2 If automatic drift compensation of sensitivity for a
fire detector is provided, the control unit shall identify the
affected detector when the limit of compensation is reached.

6.8.5.4.3 Systems that require the operation of two automatic
detectors to initiate the alarm response shall be permitted pro-
vided the following conditions are satisfied:

(1) The systems are not prohibited by the authority having
jurisdiction.

(2) At least two automatic detectors are in each protected
space.

(3) The alarm verification feature is not used.

6.8.5.4.4 For systems that require the operation of two auto-
matic detectors to initiate fire safety functions or to actuate
fire extinguishing or suppression systems, the detectors shall
be installed at the spacing determined in accordance with
Chapter 5.

6.8.5.4.5 For systems that require the operation of two auto-
matic detectors to actuate public mode notification, the detec-
tors shall be installed at a linear spacing not more than 0.7 times
the linear spacing determined in accordance with Chapter 5.

6.8.5.5 Alarm Signal Initiation — Waterflow.

6.8.5.5.1 A dry-pipe or preaction sprinkler system supplied
with water by a connection beyond the alarm-initiating device
of a wet-pipe system shall be equipped with a separate water-
flow alarm-initiating pressure switch or other approved means
to initiate a waterflow alarm.

6.8.5.5.2 The number of waterflow switches permitted to
be connected to a single initiating device circuit shall not
exceed five.

6.8.5.6 Alarm Signal Initiation — Automatic Fire Suppression
System other than Waterflow.

6.8.5.6.1 The operation of an automatic fire suppression sys-
tem installed within the protected premises shall cause an
alarm signal at the protected premises fire alarm control unit.

6.8.5.6.2 The integrity of each fire suppression system actuat-
ing device and its circuit shall be supervised in accordance
with 4.4.7.1 and with other applicable NFPA standards.

6.8.5.7 Supervisory Signal Initiation — Automatic Fire Sup-
pression Systems.

6.8.5.7.1 The provisions of 6.8.5.7 shall apply to the monitoring
of sprinkler systems, other fire suppression systems, and other
systems for the protection of life and property for the initiation of
a supervisory signal indicating an offnormal condition that
could adversely affect the performance of the system.

6.8.5.7.2 The number of supervisory devices permitted to be
connected to asingle initiating device circuit shall not exceed 20.

6.8.5.7.3* Provisions shall be made for supervising the condi-
tions that are essential for the operation of sprinkler and other
fire suppression systems.
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Exception: Those conditions related to water mains, tanks, cisterns,
reservoirs, and other water supplies controlled by a municipality or a
public utility.

6.8.5.7.4* Signals shall distinctively indicate the particular func-
tion (e.g., valve position, temperature, or pressure) of the system
that is offnormal and also indicate its restoration to normal.

6.8.5.7.5 Where approved by the authority having jurisdic-
tion, supervisory signals that latch in the off-normal state and
require manual reset of the system to restore them to normal
shall be permitted.

6.8.5.8 Supervisory Signal Initiation — Fire Pump Supervision.

6.8.5.8.1 Automatic fire pumps and special service pumps
shall be supervised in accordance with NFPA 20, Standard for
the Installation of Stationary Pumps for Fire Protection, and the au-
thority having jurisdiction.

6.8.5.8.2 Supervision of electric power supplying the pump
shall be made on the line side of the motor starter. All phases
and phase reversal shall be supervised.

6.8.5.8.3 If both sprinkler supervisory signals and pump run-
ning signals are transmitted over the same path, the pump
running signal shall have priority.

Exception:  Where the path is so arranged such that simultaneous
signals are not lost.

6.8.5.9 Supervisory Signal Initiation — Automatic Fire Sup-
pression System Panel Supervision.

6.8.5.9.1 A supervisory signal shall indicate the off-normal
condition and its restoration to normal as required by the sys-
tem employed.

6.8.5.9.2% If a valve is installed in the connection between an
alarm-initiating device intended to signal activation of a fire
suppression system and the fire suppression system, the valve
shall be supervised in accordance with the requirements of
Chapter 5.

6.8.5.10 Trouble Signal Initiation.

6.8.5.10.1 Automatic fire suppression system alarm-initiating
devices and supervisory signal-initiating devices and their circuits
shall be designed and installed so that they cannot be subject to
tampering, opening, or removal without initiating a signal. This
provision shall include junction boxes installed outside of build-
ings to facilitate access to the initiating device circuit.

Exception No. 1:  Covers of junction boxes inside of buildings.

Exception No. 2: Tamperproof screws or other approved mechanical
means shall be permitted for preventing access to junction boxes in-
stalled outside buildings.

6.8.5.10.2 The integrity of each fire suppression system actu-
ating device and its circuit shall be supervised in accordance
with 4.4.7.1 and with other applicable NFPA standards.

6.8.6 Fire Alarm System Notification Outputs.

6.8.6.1 Occupant Notification. Fire alarm systems provided
for evacuation or relocation of occupants shall have one or
more notification appliances listed for the purpose on each
floor of the building and so located such that they have the
characteristics described in Chapter 7 for public mode or pri-
vate mode, as required.

2002 Edition

6.8.6.2 Notification Zones.

6.8.6.2.1 Notification zones shall be consistent with the emer-
gency response or evacuation plan for the protected premises.

6.8.6.2.2 The boundaries of notification zones shall be coin-
cident with building outer walls, building fire or smoke com-
partment boundaries, floor separations, or other fire safety
subdivisions.

6.8.6.3 Circuits for Addressable Notification Appliances.

6.8.6.3.1 Circuit configuration for addressable notification
appliances shall comply with the applicable performance re-
quirements for notification zones.

6.8.6.3.2 In protected premises with more than one notifica-
tion zone, a single open, short-circuit, or ground on the sys-
tem installation conductors shall not affect operation of more
than one notification zone.

6.8.6.3.3 Riser conductors installed in accordance with
6.9.4.3 that are monitored for integrity shall not be required
to operate in accordance with 6.8.6.3.2.

6.8.6.4 Distinctive Evacuation Signal.

6.8.6.4.1* To meet the requirements of 4.4.3.6, the fire alarm
signal used to notify building occupants of the need to evacuate
(leave the building) shall be in accordance with ANSI S3.41,
American National Standard Audible 'mergency Fvacuation Signal.

Exception:  Where approved by the authority having jurisdiction, use of
the existing consistent evacuation signaling scheme shall be permitted.

6.8.6.4.2 The use of the American National Standard
evacuation signal shall be restricted to situations where it is
desired that all occupants hearing the signal evacuate the
building immediately. It shall not be used where, with the
approval of the authority having jurisdiction, the planned
action during a fire emergency is not evacuation, but rather
is the relocation of occupants or their protection in place as
directed by the building fire protection plan or as directed
by fire-fighting personnel.

6.8.6.4.3* The American National Standard evacuation signal
shall be synchronized within a notification zone.

6.9* Emergency Voice/Alarm Communications.

6.9.1 Emergency Voice/Alarm Communications System Re-
quirements. Section 6.9 provides information that shall be
used in the design and application of emergency voice/alarm
communications, the primary purpose of which is to provide
dedicated manual and automatic facilities for the origination,
control, and transmission of information and instructions per-
taining to a fire alarm emergency to the occupants, including
fire department personnel, of the building.

6.9.2 Emergency Voice/Alarm Communications System Ap-
plication. Where required, Section 6.9 shall apply to systems
used for partial evacuation or relocation of occupants.

Exception: If emergency voice/alarm communications are used to auto-
matically and simullaneously notify all occupants to evacuate the pro-
tected premises during a fire emergency, manual or selective paging shall
not be required, but, if provided, shall meet the requirements of 6.9.3.

6.9.3 Selective Paging. Emergency voice/alarm communica-
tions service shall be provided by a system with automatic or
manual voice capability that is installed to provide voice in-
structions to the building occupants.
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Exception: If emergency voice/alarm communications are used to auto-
matically and simultaneously notify all occupants to evacuate the pro-
lected premises during a fire emergency, manual or selective paging shall
not be required, but, if provided, shall meet the requirements of 6.9.3.

6.9.4 Survivability from Attack by Fire.

6.9.4.1 Subsection 6.9.4 shall apply only to systems used for
partial evacuation or relocation of occupants. The require-
ments of 6.9.4 shall apply to both audible (tone and voice) and
visible notification appliance circuits.

6.9.4.2* Survivable fire alarm systems shall be designed and
installed such that attack by fire within an evacuation signaling
zone shall not impair control and operation of the notifica-
tion appliances outside the evacuation signaling zone. Perfor-
mance features provided to assure survivability shall be de-
scribed and technical justification provided in the
documentation submitted to the authority having jurisdiction
with the evaluation required in 6.4.3.1.

6.9.4.3 All circuits necessary for the operation of the notifica-
tion appliances shall be protected until they enter the evacuation
signaling zone that they serve. Any of the following methods shall
be considered acceptable as meeting the requirements of this
subsection:

(1) A2-hour rated cable or cable system

(2) A 2-hour rated enclosure

(3)*Performance alternatives approved by authority having
jurisdiction

6.9.4.4 Monitoring of the integrity of speaker amplifiers,

tone-generating equipment, and two-way telephone commu-

nications circuits shall be in accordance with 4.4.7.2.

6.9.4.5 The secondary (standby) power supply shall be pro-
vided in accordance with 4.4.1.5, 4.4.1.6.1, and 4.4.1.6.2.

Exception:  Where emergency voice/alarm communications are used to
notify all occupants automatically and simultaneously to evacuate the
protected premises during a fire emergency in meeting the requirements
of 4.4.1.5.3, the secondary supply shall be required to be capable of
operating the system during a fire or other emergency condition for a
period of 5 minultes rather than 2 hours.

6.9.4.6 Where the fire command center control equipment is
remote from the central control equipment, the interconnect-
ing wiring shall be installed with resistance to attack from a
fire using one of the following methods:

(1) A2-hour rated cable or cable system

(2) Routing the cable through a 2-hour rated enclosure

(3) Performance alternatives approved by the authority hav-
ing jurisdiction

Exception: Buildings protected by an automatic sprinkler system in-

stalled per NFPA 13, Standard for the Installation of Sprinkler Sys-

tems, and the interconnecting cables between the fire command center

and the control equipment are installed in metal raceways.

6.9.5 Voice/Alarm Signaling Service.

6.9.5.1* The purpose of the voice/alarm signaling service
shall be to provide an automatic response to the receipt of a
signal indicative of a fire emergency. Subsequent manual con-
trol capability of the transmission and audible reproduction of
evacuation tone signals, alert tone signals, and intelligible
voice directions on a selective and all-call basis, as determined
by the authority having jurisdiction, shall also be required
from the fire command center.

Exception No. 1: If the fire command center or remote monitoring
location is constantly attended by trained operators, and operator ac-
knowledgment of receipt of a fire alarm signal is recetved within 30 sec-
onds, automatic response shall not be required.

Exception No. 2:  If emergency voice/alarm communications are used
to notify all occupants automatically and simultaneously to evacuate
the protected premises during a fire emergency, the ability to give voice
directions on a selective basis shall not be required, but, if provided,
shall meet the requirements of Section 6.9.

6.9.5.2 If required by the authority having jurisdiction, the
system shall allow the application of an evacuation signal to
one or more zones and, at the same time, shall allow voice
paging to the other zones selectively or in any combination.

6.9.5.3 In response to an initiating signal indicative of a fire
emergency, the system shall transmit the following either im-
mediately or after a delay approved by the authority having
jurisdiction:

(1) Where the emergency voice/alarm communications ser-
vice is used to transmit a voice evacuation message, the
voice message shall be preceded and followed by a mini-
mum of two cycles of the audible emergency evacuation
signal specified in 6.8.6.4.

(2) Where the emergency voice/alarm communications ser-
vice is used to transmit relocation instructions or other
nonevacuation messages, a continuous alert tone of
6-second to 10-second duration followed by a message (or
messages where multichannel capability is provided) shall
be automatic and repeated at least three times to direct
the occupants of the alarm signal initiation zone and
other zones in accordance with the building’s fire evacua-
tion plan; or

(3) An evacuation signal shall be transmitted to the alarm
signal initiation zone and other zones in accordance with
the building’s fire evacuation plan.

Exception No. 1: If emergency voice/alarm communications are used
to notify all occupants automatically and simultaneously to evacuate
the protected premises during a fire emergency, and the functional
sequence described in 6.9.5.3(1) is provided, the capability to notify
portions of the protected premises selectively shall not be required, but, if
provided, shall meet the requirements of Section 6.9.

Exception No. 2: Voice/alarm signaling systems shall be permitted to
use Positive Alarm Sequence complying with 6.8.1.3 if approved by the
authority having jurisdiction.

6.9.5.4 Where the voice evacuation message is generated and
controlled separately from the evacuation signal, failure of the
message described by 6.9.5.3(1), if used, shall sound the
evacuation signal automatically. Provisions for manual initia-
tion of voice instructions or evacuation signal generation shall
be provided.

Exception No. 1: Other functional sequences shall be permitted if
approved by the authority having jurisdiction.

Exception No. 2: If emergency voice/alarm communications are used
to notify all occupants automatically and simultaneously to evacuate
the protected premises during a fire emergency, provision for manual
initiation of voice instructions shall not be required, but, if provided,
shall meet the requirements of Section 6.9.

6.9.5.5 Live voice instructions shall override all previously initi-
ated signals on that channel and shall have priority over any sub-
sequent automatically initiated signals on that channel.
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Exception: If emergency voice/alarm communications are used to no-
tify all occupants automatically and simultaneously to evacuate the
protected premises during a fire emergency, the ability to give live voice
instructions shall not be required, but, if provided, shall meet the re-
quirements of Section 6.9.

6.9.5.6 If multichannel application is required, subsequent
alarms shall be actuated in accordance with 6.9.5.2.

6.9.5.7 If provided, manual controls for emergency voice/
alarm communications shall be arranged to provide visible indi-
cation of the on—off status for their associated evacuation zones.

6.9.5.8 The alert tone preceding any message shall be permit-
ted to be a part of the voice message or to be transmitted
automatically from a separate tone generator.

6.9.6 Fire Command Center.

6.9.6.1* A fire command center shall be provided at a building
entrance or other location approved by the authority having
jurisdiction.

6.9.6.2 The fire command center shall provide a communica-
tions center for the arriving fire department and shall provide
for control and display of the status of detection, alarm, and
communications systems.

6.9.6.3 The fire command center shall be permitted to be
physically combined with other building operations and secu-
rity centers as permitted by the authority having jurisdiction.

6.9.6.4 Operating controls for use by the fire department
shall be clearly marked.

6.9.6.5 The fire command center shall control the emer-
gency voice/alarm communications signaling service and, if
provided, the two-way telephone communications service. All
controls for manual initiation of voice instructions and evacu-
ation signals shall be located or secured to restrict access to
trained and authorized personnel.

6.9.6.6* If there are multiple fire command centers, the center
in control shall be identified by a visible indication at that center.

6.9.7 Speakers.

6.9.7.1 Speakers and their enclosures shall be installed in
accordance with Chapter 7.

6.9.7.2* At least two speakers shall be located in each notifica-
tion zone of the building.

6.9.7.3 Where required, each enclosed stairway shall be
equipped with speakers connected to a separate notification
zone for manual selective paging only.

6.9.8 Evacuation Signal Zoning.

6.9.8.1* Undivided fire or smoke areas shall not be divided
into multiple evacuation signaling zones.

6.9.8.2 If multiple notification appliance circuits are pro-
vided within a single evacuation signaling zone, all of the no-
tification appliances within the zone shall be arranged to acti-
vate or deactivate simultaneously, either automatically or by
actuation of a common, manual control.

Exception: Where the different notification appliance circuitls within
an evacuation signaling zone perform separate functions (for example,
presignal and general alarm signals, and predischarge and discharge
signals).
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6.9.9 Two-Way Telephone Communications Service.

6.9.9.1 Two-way telephone communications equipment shall
be listed for two-way telephone communications service and
installed in accordance with 6.9.9.

6.9.9.2 Two-way telephone communications service, if pro-
vided, shall be for use by the fire service.

6.9.9.3 Additional uses, if specifically permitted by the au-
thority having jurisdiction, shall be permitted to include sig-
naling and communications for a building fire warden organi-
zation, signaling and communications for reporting a fire and
other emergencies (e.g., voice call box service, signaling, and
communications for guard’s tour service), and other uses.

6.9.9.4 Variation of equipment and system operation pro-
vided to facilitate additional use of the two-way telephone
communications service shall not adversely affect perfor-
mance when used by the fire service.

6.9.9.5% Two-way telephone communications service shall be
capable of permitting the simultaneous operation of any five
telephone stations in a common talk mode.

6.9.9.6 A notification signal at the fire command center, dis-
tinctive from any other alarm, supervisory, or trouble signal,
shall indicate the off-hook condition of a calling telephone
circuit. If a selective talk telephone communications service is
supplied, a distinctive visible indicator shall be furnished for
each selectable circuit so that all circuits with telephones off-
hook are continuously and visibly indicated.

Exception: If emergency voice/alarm communications are used to no-
tify all occupants automatically and simultaneously to evacuate the
protected premises during a fire emergency, signals from the two-way
telephone system shall be requived to indicate only at a location ap-
proved by the authority having jurisdiction.

6.9.9.7 Ameans for silencing the audible call-in signal sound-
ing appliance shall be permitted, provided it is key-operated,
in alocked cabinet, or provided with protection to prevent use
by unauthorized persons. The means shall operate a visible
indicator and sound a trouble signal whenever the means is in
the silence position and no telephone circuits are in an off-
hook condition.

6.9.9.8 If a selective talk system is used, such a switch shall be
permitted, provided subsequent telephone circuits going off-
hook operate the distinctive off-hook audible signal sounding
appliance.

6.9.9.9 Asaminimum (for fire service use only), two-way tele-
phone systems shall be common talk (i.e., a conference or
party line circuit), providing at least one telephone station or
jack per floor and at least one telephone station or jack per
exit stairway.

6.9.9.10 In buildings equipped with a fire pump(s), a tele-
phone station or jack shall be provided in each fire pump room.

6.9.9.11 If the two-way telephone system is intended to be
used by fire wardens in addition to the fire service, the mini-
mum requirement shall be a selective talk system (where
phones are selected from the fire command center).

6.9.9.12 Systems intended for fire warden use shall provide tele-
phone stations or jacks as required for fire service use and addi-
tional telephone stations or jacks as necessary to provide at least
one telephone station or jack in each voice paging zone. Tele-
phone circuits shall be selectable from the fire command center
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either individually or, if approved by the authority having juris-
diction, by floor or stairwell.

6.9.9.13 If the control equipment provided does not indicate
the location of the caller (common talk systems), each tele-
phone station or telephone jack shall be clearly and perma-
nently labeled to allow the caller to identify his or her location
to the fire command center by voice.

6.9.9.14 If telephone jacks are provided, two or more por-
table handsets, as determined by the authority having jurisdic-
tion, shall be stored at the fire command center for use by
emergency responders.

6.10 Signal Annunciation.

6.10.1 Protected premises fire alarm systems shall be ar-
ranged to annunciate alarm, supervisory, and trouble signals
in accordance with 4.4.6.

6.10.2* If a remote alarm indicator is provided for an auto-
matic fire detector in a concealed location, the location of the
detector and the area protected by the detector shall be
prominently indicated at the remote alarm indicator by a per-
manently attached placard or by other approved means.

6.11 Suppression System Actuation.

6.11.1 If automatic or manual activation of a fire suppression
system is to be performed through a fire alarm control unit,
the control unit shall be listed for releasing service.

6.11.2 Each releasing device (e.g., solenoid, relay) shall be
monitored for integrity (supervised) in accordance with appli-
cable NFPA standards.

6.11.3 The installation wiring shall be monitored for integrity
in accordance with the requirements of 4.4.7.

6.11.4 Fire alarm systems used for fire suppression releasing
service shall be provided with a disconnect switch to allow the
system to be tested without actuating the fire suppression sys-
tems. Operation of a disconnect switch or a disable function
shall cause a supervisory signal at the fire alarm control unit.

6.11.5 Sequence of operation shall be consistent with the ap-
plicable suppression system standards.

6.11.6* Each space protected by an automatic fire suppression
system actuated by the fire alarm system shall contain one or
more automatic fire detectors installed in accordance with
Chapter 5.

6.11.7 Suppression systems or groups of systems shall be con-
trolled by a single control unit that monitors the associated
initiating device(s), actuates the associated releasing de-
vice(s), and controls the associated agent release notification
appliances. If the releasing panel is located in a protected pre-
mises having a separate fire alarm system, it shall be moni-
tored for alarm, supervisory, and trouble signals, but shall not
be dependent on or affected by the operation or failure of the
protected premises fire alarm system.

Exception: If the configuration of multiple control units is listed for
releasing device service, and if a trouble condition or manual discon-
nect on either control unit causes a trouble or supervisory signal, the
initiating devices on one control unit shall be permitted lo acluate
releasing devices on another control unit.

6.11.8 Fire alarm systems performing suppression system re-
leasing functions shall be installed in such a manner that they

are effectively protected from damage caused by activation of
the suppression system(s) they control.

6.12 Off-Premises Signals.

6.12.1 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 re-
quirements of Chapter 8.

6.12.2 Relays or modules providing transmission of trouble
signals to a supervising station shall be arranged to provide
fail-safe operation.

6.12.3 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.

6.13 Guard’s Tour Supervisory Service.

6.13.1 Guard’s tour reporting stations shall be listed for the
application.

6.13.2 The number of guard’s tour reporting stations, their
locations, and the route to be followed by the guard for oper-
ating the stations shall be approved for the particular installa-
tion in accordance with NFPA 601, Standard for Security Services
in Fire Loss Prevention.

6.13.3 Apermanent record indicating every time each signal-
transmitting station is operated shall be made at the main con-
trol unit.

6.13.4 Where intermediate stations that do not transmit a signal
are employed in conjunction with signal-transmitting stations,
distinctive signals shall be transmitted at the beginning and end
of each tour of a guard, and a signal-transmitting station shall be
provided at intervals not exceeding 10 stations.

6.13.5 Intermediate stations that do not transmit a signal
shall be capable of operation only in a fixed sequence.

6.14 Suppressed (Exception Reporting) Signal System.

6.14.1 The suppressed signal system shall comply with the
provisions of 6.13.2.

6.14.2 The system shall transmit a start signal to the signal-
receiving location and shall be initiated by the guard at the
start of continuous tour rounds.

6.14.3 The system shall automatically transmit a delinquency
signal within 15 minutes after the predetermined actuation
time if the guard fails to actuate a tour station as scheduled.

6.14.4 A finish signal shall be transmitted within a predeter-
mined interval after the guard’s completion of each tour of
the premises.

6.14.5 For periods of over 24 hours during which tours are
continuously conducted, a start signal shall be transmitted at
least every 24 hours.

6.14.6 The start, delinquency, and finish signals shall be re-
corded at the signal-receiving location.

6.15 Protected Premises Fire Safety Functions.

6.15.1 Application. The provisions of Section 6.15 shall cover
the minimum requirements for the interconnection of pro-
tected premises fire safety functions (e.g., fan control, door
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control) to the fire alarm system in accordance with 6.8.1.1
and 6.15.2.1.

6.15.2 General.

6.15.2.1 Fire safety functions shall be permitted to be per-
formed automatically. The performance of automatic fire safety
functions shall not interfere with power for lighting or for oper-
ating elevators. The performance of automatic fire safety control
functions shall not preclude the combination of fire alarm ser-
vices with other services requiring monitoring of operations.

6.15.2.2 Alisted relay or other listed appliance connected to
the fire alarm system used to initiate control of protected pre-
mises fire safety functions shall be located within 1 m (3 ft) of
the controlled circuit or appliance.

6.15.2.3 The relay or other appliance shall function within the
voltage and current limitations of the fire alarm control unit.

6.15.2.4 The installation wiring between the fire alarm con-
trol unit and the relay or other appliance shall be monitored
for integrity.

Exception: Relays or appliances that operate on loss of power shall be
considered self-monitoring for integrity.

6.15.2.5 Fire safety functions shall not interfere with other
operations of the fire alarm system.

6.15.2.6 The method(s) of interconnection between the fire
alarm system and controlled electrical and mechanical sys-
tems shall be monitored for integrity in accordance with 4.4.7;
shall comply with the applicable provisions of NFPA 70, Na-
tional Electrical Code, Article 760; and shall be achieved by one
of the following recognized means:

(1) Electrical contacts listed for the connected load

(2) Data communications over signaling line circuit(s) dedi-
cated to the fire alarm or shared with other premises op-
erating systems

(8) Other listed methods

6.15.2.7 If a fire alarm 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:

(1) The path used for communicating data shall be moni-
tored for integrity. This shall include monitoring the
physical communication media and the ability to main-
tain intelligible communications.

(2) Datareceived from the network shall not affect the opera-
tion of the fire alarm system in any way other than to
display the status of life safety network components.

(3) Where non-fire alarm systems are interconnected to the
fire alarm system using a network or other digital commu-
nication technique, a signal (e.g., heartbeat, poll, ping,
query) shall be generated between the fire alarm system
and the non-fire alarm system. Failure of the fire alarm
system to receive confirmation of the transmission shall
cause a trouble signal to indicate within 200 seconds.

6.15.2.8 The operation of all fire safety functions shall be veri-
fied by an operational test at the time of system acceptance.

6.15.3 Elevator Recall for Fire Fighters’ Service.

6.15.3.1 System-type smoke detectors or other automatic fire
detection as permitted by 6.15.3.7 located in elevator lobbies,
elevator hoistways, and elevator machine rooms including ma-
chine space, control room, and control space used to initiate
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fire fighters’ service recall shall be connected to the building
fire alarm system.

6.15.3.2*% In facilities without a building fire alarm system,
these smoke detectors or other automatic fire detection as
permitted by 6.15.3.7 shall be connected to a dedicated fire
alarm system control unit that shall be designated as “elevator
recall control and supervisory panel,” permanently identified
on the control unit and on the record drawings.

6.15.3.3 Unless otherwise required by the authority having
jurisdiction, only the elevator lobby, elevator hoistway, and the
elevator machine room smoke detectors or other automatic
fire detection as permitted by 6.15.3.7 shall be used to recall
elevators for fire fighters’ service.

6.15.3.4 Each elevator lobby, elevator hoistway, and elevator
machine room smoke detectors or other automatic fire detec-
tion as permitted by 6.15.3.7 shall be capable of initiating el-
evator recall when all other devices on the same initiating de-
vice circuit have been manually or automatically placed in the
alarm condition.

6.15.3.5* A lobby smoke detector shall be located on the ceil-
ing within 6.4 m (21 ft) of the centerline of each elevator door
within the elevator bank under control of the detector.

Exception: For lobby ceiling configurations exceeding 4.6 m (15 ft) in
height or that are other than flat and smooth, detector locations shall be
determined in accordance with Chapter 5.

6.15.3.6 Smoke detectors shall not be installed in unsprin-
klered elevator hoistways unless they are installed to activate
the elevator hoistway smoke relief equipment.

6.15.3.7 If ambient conditions prohibit installation of auto-
matic smoke detection, other automatic fire detection shall be
permitted.

6.15.3.8 When actuated, each elevator lobby, elevator hoist-
way, and elevator machine room smoke detector or other au-
tomatic fire detection as permitted by 6.15.3.7 shall initiate an
alarm condition on the building fire alarm system and shall
visibly indicate, at the control unit and required remote an-
nunciators, the alarm initiation circuit or zone from which the
alarm originated.

6.15.3.9 Actuation from elevator hoistway and elevator ma-
chine room smoke detectors or other automatic fire detection
as permitted by 6.15.3.7 shall cause separate and distinct vis-
ible annunciation at the control unit and required annuncia-
tors to alert fire fighters and other emergency personnel that
the elevators are no longer safe to use. Actuation of these de-
tectors shall not be required to actuate the system notification
appliances where the alarm signal is indicated at a constantly
attended location.

Exception: If approved by the authority having jurisdiction, the eleva-
tor hoistway and machine room smoke detectors shall be permitled to
initiate a supervisory signal.

6.15.3.10* For each group of elevators within a building, a
minimum of three separate elevator control circuits shall be
terminated at the designated elevator controller within the
group’s elevator machine room(s). The operation of the eleva-
tors shall be in accordance with Section 2.27 of ANSI/ASME
A17.1, Safety Code for Elevators and Escalators. The smoke detec-
tors or other automatic fire detection as permitted by 6.15.3.7
shall actuate the elevator control circuits as follows:
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(1) The smoke detector or other automatic fire detection as
permitted by 6.15.3.7 located in the designated elevator
recall lobby shall actuate the first elevator control circuit.
In addition, if the elevator is equipped with front and rear
doors, or if the elevator machine room is located at the
designated level, the required smoke detectors shall actu-
ate the first elevator control circuit. The smoke detectors
or other automatic fire detection as permitted by 6.15.3.7
in both lobbies at the designated level shall actuate the
first elevator control circuit.

(2) The smoke detectors or other automatic fire detection as
permitted by 6.15.3.7 in the remaining elevator lobbies
shall actuate the second elevator control circuit.

(8) The smoke detectors or other automatic fire detection as
permitted by 6.15.3.7 in elevator hoistways and the eleva-
tor machine room (s) shall actuate a third elevator control
circuit.

6.15.4 Elevator Shutdown.

6.15.4.1*% Where heat detectors are used to shut down elevator
power prior to sprinkler operation, the detector shall have
both a lower temperature rating and a higher sensitivity as
compared to the sprinkler.

6.15.4.2 If heat detectors are used to shut down elevator
power prior to sprinkler operation, they shall be placed within
610 mm (2 ft) of each sprinkler head and be installed in accor-
dance with the requirements of Chapter 5. Alternatively, engi-
neering methods, such as specified in Annex B, shall be per-
mitted to be used to select and place heat detectors to ensure
response prior to any sprinkler head operation under a variety
of fire growth rate scenarios.

6.15.4.3% If pressure or waterflow switches are used to shut
down elevator power immediately upon or prior to the dis-
charge of water from sprinklers, the use of devices with time-
delay switches or time-delay capability shall not be permitted.

6.15.4.4* Control circuits to shut down elevator power shall be
monitored for presence of operating voltage. Loss of voltage
to the control circuit for the disconnecting means shall cause
a supervisory signal to be indicated at the control unit and
required remote annunciators.

6.15.4.5 The initiating devices described in 6.15.4.2 and
6.15.4.3 shall be monitored for integrity by the control unit
required in 6.15.3.1 and 6.15.3.2.

6.15.5 HVAC Systems.

6.15.5.1 The provisions of 6.15.5 shall apply to the basic
method by which a fire alarm system interfaces with the HVAC
systems.

6.15.5.2 If connected to the fire alarm system serving the
protected premises, all detection devices used to cause the
operation of HVAC systems smoke dampers, fire dampers, fan
control, smoke doors, and fire doors shall be monitored for
integrity in accordance with 4.4.7.

6.15.5.3 Connections between fire alarm systems and the
HVAC system for the purpose of monitoring and control shall
operate and be monitored in accordance with applicable
NFPA standards. Smoke detectors mounted in the air ducts of
HVAC systems shall initiate either an alarm signal at the pro-
tected premises or a supervisory signal at a constantly attended
location or supervising station.

6.15.5.4 If the fire alarm control unit actuates the HVAC sys-
tem for the purpose of smoke control, the automatic alarm-
initiating zones shall be coordinated with the smoke-control
zones they actuate.

6.15.5.5 Where interconnected as a combination system, a
Firefighter’s Smoke Control Station (FSCS) shall be provided
to perform manual control over the automatic operation of
the system’s smoke control strategy.

6.15.5.6 Where interconnected as a combination system, the
smoke control system programming shall be designed such
that normal HVAC operation or changes do not prevent the
intended performance of the smoke control strategy.

6.15.6 Door Release Service.

6.15.6.1 The provisions of 6.15.6 shall apply to the methods of
connection of door hold-open release devices and to integral
door hold-open release, closer, and smoke detection devices.

6.15.6.2 All detection devices used for door hold-open re-
lease service shall be monitored for integrity in accordance
with 4.4.7.

Exception: Smoke detectors used only for door release and not for open
area prolection.

6.15.6.3 All door hold-open release and integral door release
and closure devices used for release service shall be monitored
for integrity in accordance with 6.15.2.

6.15.6.4 Magnetic door holders that allow doors to close
upon loss of operating power shall not be required to have a
secondary power source.

6.15.7 Door Unlocking Devices.

6.15.7.1 Any device or system intended to actuate the locking
or unlocking of exits shall be connected to the fire alarm sys-
tem serving the protected premises.

6.15.7.2 All exits connected in accordance with 6.15.7.1 shall
unlock upon receipt of any fire alarm signal by means of the
fire alarm system serving the protected premises.

Exception:  Where otherwise required or permitted by the authority
having jurisdiction or other codes.

6.15.7.3* All exits connected in accordance with 6.15.7.1 shall
unlock upon loss of the primary power to the fire alarm system
serving the protected premises. The secondary power supply
shall not be utilized to maintain these doors in the locked
condition.

6.15.7.4 If exit doors are unlocked by the fire alarm system,
the unlocking function shall occur prior to or concurrent with
activation of any public-mode notification appliances in the
area(s) served by the normally locked exits.

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

6.16.1* Listing Requirements. Compliance with Section 6.16
shall require the use of low-power radio equipment specifi-
cally listed for the purpose.

6.16.2 Power Supplies. A primary battery (dry cell) shall be per-
mitted to be used as the sole power source of a low-power radio
transmitter where all of the following conditions are met:

(1) Each transmitter shall serve only one device and shall be
individually identified at the receiver/control unit.
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(2) The battery shall be capable of operating the low-power
radio transmitter for not less than 1 year before the bat-
tery depletion threshold is reached.

(3) Abattery depletion signal shall be transmitted before the
battery has been depleted to a level below that required to
support alarm transmission after 7 additional days of non-
alarm operation. This signal shall be distinctive from
alarm, supervisory, tamper, and trouble signals; shall vis-
ibly identify the affected low-power radio transmitter;
and, when silenced, shall automatically re-sound at least
once every 4 hours.

(4) Catastrophic (open or short) battery failure shall cause a
trouble signal identifying the affected low-power radio
transmitter at its receiver/control unit. When silenced,
the trouble signal shall automatically re-sound at least
once every 4 hours.

(5) Any mode of failure of a primary battery in a low-power
radio transmitter shall not affect any other low-power ra-
dio transmitter.

6.16.3 Alarm Signals.

6.16.3.1* When actuated, each low-power radio transmitter
shall automatically transmit an alarm signal.

6.16.3.2 Each low-power radio transmitter shall automatically
repeat alarm transmission at intervals not exceeding 60 seconds
until the initiating device is returned to its nonalarm condition.

6.16.3.3 Fire alarm signals shall have priority over all other
signals.

6.16.3.4 The maximum allowable response delay from activa-
tion of an initiating device to receipt and display by the
receiver/control unit shall be 90 seconds.

6.16.3.5 An alarm signal from a low-power radio transmitter
shall latch at its receiver/control unit until manually reset and
shall identify the particular initiating device in alarm.

6.16.4 Monitoring for Integrity.

6.16.4.1 The low-power radio transmitter shall be specifically
listed as using a transmission method that is highly resistant to
misinterpretation of simultaneous transmissions and to interfer-
ence (e.g., impulse noise and adjacent channel interference).

6.16.4.2 The occurrence of any single fault that disables
transmission between any low-power radio transmitter and the
receiver/control unit shall cause a latching trouble signal
within 200 seconds.

Exception:  Where Federal Communications Commission (FCC) regula-
tions prevent meeting the 200-second requirement, the time period for a
low-power radio transmitter with only a single, connecled alarm-initiating
device shall be permitted to be increased to four times the minimum time
interval permitted for a 1-second transmission up to the following:

(1) Four hours maximum for a transmitter serving a single initiating
device

(2) Four hours maximum for a retransmission device (vepeater) where
disabling of the repeater or its transmission does not prevent the
receipt of signals at the receiver/control unit from any initiating
device transmitter

6.16.4.3 A single fault on the signaling channel shall not
cause an alarm signal.

6.16.4.4 The periodic transmission required to comply with
6.16.4.2 from a low-power radio transmitter shall ensure suc-
cessful alarm transmission capability.
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6.16.4.5 Removal of a low-power radio transmitter from its
installed location shall cause immediate transmission of a dis-
tinctive supervisory signal that indicates its removal and indi-
vidually identifies the affected device.

Exception:  This requivement shall not apply to dwelling unit fire
warning systems.

6.16.4.6 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. This indication shall iden-
tify the specific trouble condition as an interfering signal.

6.16.5 Output Signals from Receiver/Control. When the
receiver/control is used to actuate remote appliances, such as
notification appliances and relays, by wireless means, the re-
mote appliances shall meet the following requirements:

(1) Power supplies shall comply with Chapter 4 or the re-
quirements of 6.16.2.

(2) All supervision requirements of Chapter 4, Chapter 6, or
6.16.4 shall apply.

(3) The maximum allowable response delay from activation
of an initiating device to activation of required alarm
functions shall be 90 seconds.

(4) Each receiver/control shall automatically repeat alarm
transmission at intervals not exceeding 60 seconds or un-
til confirmation that the output appliance has received
the alarm signal.

(5) The appliances shall continue to operate (latch-in) until
manually reset at the receiver/control.

Chapter 7 Notification Appliances for
Fire Alarm Systems

7.1* Application.

7.1.1 The requirements of this chapter shall apply where re-
quired by the authority having jurisdiction or other governing
codes or standards.

7.1.2 The requirements of this chapter shall address the re-
ception of a notification signal and not the signal’s informa-
tion content.

7.1.3 The performance, location, and mounting of fire alarm
system notification appliances used to initiate evacuation or
relocation of the occupants, or for providing information to
occupants or staff, shall comply with this chapter.

7.1.4 The performance, location, and mounting of annuncia-
tors, displays, and printers used to display or record informa-
tion for use by protected premises occupants or staff, respond-
ing emergency personnel, or supervising station personnel

shall comply with this chapter.

7.1.5* The requirements of this chapter shall apply to the ar-
eas, spaces, or system functions where required by other parts
of this Code, authority having jurisdiction, or other codes and
standards requiring compliance with this chapter.

7.1.6 The requirements of Chapter 4 and Chapter 6 shall apply
to the interconnection of notification appliances, the control
configurations, the power supplies, and the use of the informa-
tion provided by notification appliances for fire alarm systems.
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7.2 Purpose. Notification appliances for fire alarm systems
shall contribute to fire protection by providing stimuli for ini-
tiating emergency action and by providing information to us-
ers, emergency response personnel, and occupants.

7.3 General.

7.3.1 Listing. All notification appliances installed in confor-
mity with Chapter 7 shall be listed for the purpose for which
they are used.

7.3.2 Nameplates.

7.3.2.1 Notification appliances shall include on their name-
plates reference to electrical requirements and rated audible or
visible performance, or both, as defined by the listing authority.

7.3.2.2 Audible appliances shall include on their nameplates
reference to their parameters or reference to installation
documents (supplied with the appliance) that include the pa-
rameters in accordance with 7.4.2 or 7.4.3.

7.3.2.3 Visible appliances shall include on their nameplates
reference to their parameters or reference to installation
documents (supplied with the appliance) that include the pa-
rameters in accordance with 7.5.2.1 or Section 7.6.

7.3.3 Physical Construction. 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.

7.3.4* Mechanical Protection.

7.3.4.1 Appliances subject to mechanical damage shall be
suitably protected.

7.3.4.2 If guards or covers are employed, they shall be listed
for use with the appliance.

7.3.4.3 The effect of guards or covers on the appliance’s field
performance shall be in accordance with the listing require-
ments.

7.3.5 Mounting.

7.3.5.1 Appliances shall be supported independently of their
attachments to the circuit conductors.

7.3.5.2 Appliances shall be mounted in accordance with the
manufacturer’s instructions.

7.3.6* Connection to the Fire Alarm System. Terminals, leads,
or addressable communication, which provide for monitoring
the integrity of the notification appliance connections with
the fire alarm system, shall be provided.

7.4 Audible Characteristics.
7.4.1 General Requirements.

7.4.1.1* An average ambient sound level greater than 105 dBA
shall require the use of a visible notification appliance(s) in
accordance with Section 7.5 where the application is public
mode or Section 7.6 where the application is private mode.

7.4.1.2 The total sound pressure level produced by combin-
ing the ambient sound pressure level with all audible notifica-
tion appliances operating shall not exceed 120 dBA anywhere
in the occupiable area.

7.4.1.3* Sound within the occupiable area, from a temporary
or abnormal source, shall not be required to be included in
measuring maximum ambient sound level.

7.4.1.4* Where required, emergency voice/alarm communi-
cations systems shall be capable of the reproduction of prere-
corded, synthesized, or live (e.g., microphone, telephone
handset, and radio) messages with voice intelligibility.

7.4.2* Public Mode Audible Requirements.
°

7.4.2.1* To ensure that audible public mode signals are clearly
heard, unless otherwise permitted by 7.4.2.2 through 7.4.2.5,
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 1.5 m (5 ft) above the floor in the occupiable area,
using the A-weighted scale (dBA).

7.4.2.2 Where approved by the authority having jurisdiction
or other governing codes or standards, the requirements for
audible signaling shall be permitted to be reduced or elimi-
nated when visible signaling is provided in accordance with
Section 7.5.

7.4.2.3 Audible alarm notification appliances installed in el-
evator cars shall be permitted to use the audibility criteria for
private mode appliances detailed in 7.4.3.2.

7.4.2.4 1If approved by the authority having jurisdiction, au-
dible alarm notification appliances installed in restrooms shall
be permitted to use the audibility criteria for private mode
appliances detailed in 7.4.3.2.

7.4.2.5 A fire alarm system arranged to stop or reduce ambi-
ent noise, when approved by the authority having jurisdiction,
shall comply with 7.4.2.5.1 through 7.4.2.5.3.

7.4.2.5.1 Afire alarm system arranged to stop or reduce am-
bient noise shall produce a sound level at least 15 dB above the
reduced average ambient sound level or 5 dB above the maxi-
mum sound level having a duration of at least 60 seconds after
reduction of the ambient noise level, whichever is greater,
measured 1.5 m (5 ft) above the floor in the occupiable area,
using the A-weighted scale (dBA).

7.4.2.5.2 Visible notification appliances shall be installed in the
affected areas in accordance with Section 7.5 or Section 7.6.

7.4.2.5.3 Relays, circuits, or interfaces necessary to stop or re-
duce ambient noise shall meet the requirements of Chapter 4
and Chapter 6.

7.4.3 Private Mode Audible Requirements.

7.4.3.1 Audible notification appliances intended for opera-
tion in the private mode shall have a sound level of not less
than 45 dBA at 3 m (10 ft) or more than 120 dBA at the mini-
mum hearing distance from the audible appliance.

7.4.3.2* 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 1.5 m (5 ft) above the floor in the occupi-
able area, using the A-weighted scale (dBA).

7.4.3.3*% Where approved by the authority having jurisdiction
or other governing codes or standards, the requirements for
audible signaling shall be permitted to be reduced or elimi-
nated when visible signaling is provided in accordance with
Section 7.5.

7.4.3.4 Afire alarm system arranged to stop or reduce ambi-
ent noise, when approved by the authority having jurisdiction,
shall comply with 7.4.3.4.1 through 7.4.3.4.3.
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7.4.3.4.1 If approved by the authority having jurisdiction, a fire
alarm system arranged to stop or reduce ambient noise shall be
permitted to produce a sound level at least 10 dB above the re-
duced average ambient sound level or 5 dB above the maximum
sound level having a duration of at least 60 seconds after reduc-
tion of the ambient noise level, whichever is greater, measured
1.5 m (5 ft) above the floor, using the A-weighted scale (dBA).

7.4.3.4.2 Visible notification appliances shall be installed in the
affected areas in accordance with Section 7.5 or Section 7.6.

7.4.3.4.3 Relays, circuits, or interfaces necessary to stop or re-
duce ambient noise shall meet the requirements of Chapter 4
and Chapter 6.

7.4.4 Sleeping Areas.

7.4.4.1* Where audible appliances are installed to provide sig-
nals 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 sec-
onds or a sound level of at least 75 dBA, whichever is greater,
measured at the pillow level in the occupiable area, using the
A-weighted scale (dBA).

7.4.4.2 1If 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.

7.4.5% Narrow Band Tone Signaling for Exceeding Masked
Thresholds.

7.4.5.1 Masked Threshold Allowance. Audible fire alarm tone
signaling shall be permitted to comply with the masked
threshold requirements in this subsection in lieu of the
A-weighted signaling requirements in 7.4.2 and 7.4.3.

7.4.5.2* Calculation Method. The effective masked threshold
shall be calculated in accordance with ISO 7731, Danger signals
Jfor work places — Auditory danger signals.

7.4.5.3 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.

7.4.5.4 Documentation. The analysis and documentation
shall be submitted to the authority having jurisdiction 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

(3) 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 7.4.2 or 7.4.3 if masked threshold signaling
had not been done

7.4.5.5 Sound Pressure Level. For masked threshold signal-
ing, the audible fire alarm signal tone shall meet the require-
ments of either 7.4.5.5.1 or 7.4.5.5.2 but not for the reproduc-
tion of pre-recorded, synthesized, or live messages.

7.4.5.5.1 The sound pressure level of the audible fire alarm
tone signal shall exceed the masked threshold in one or more
octave-bands by at least 10 dB in the octave-band under con-
sideration.
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7.4.5.5.2 The sound pressure level of the audible fire alarm
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.

7.4.6 Location of Audible Notification Appliances.

7.4.6.1 If ceiling heights allow, and unless otherwise permit-
ted by 7.4.6.2 through 7.4.6.5, wall-mounted appliances shall
have their tops above the finished floors at heights of not less
than 2.30 m (90 in.) and below the finished ceilings at dis-
tances of not less than 150 mm (6 in.).

7.4.6.2 Ceiling-mounted or recessed appliances shall be
permitted.

7.4.6.3 If combination audible/visible appliances are in-
stalled, the location of the installed appliance shall be deter-
mined by the requirements of 7.5.4.

tor, smoke alarm, or other initiating device shall be located in

7.4.6.4 Appliances that are an integral part of a smoke detec-
accordance with the requirements for that device.

7.4.6.5 Mounting heights other than required by 7.4.6.1 and
7.4.6.2 shall be permitted by the authority having jurisdiction
provided the sound pressure level requirements of 7.4.2 and
7.4.3 are met.

7.5* Visible Characteristics — Public Mode.

meet the requirements of Section 7.5 using visible notification

7.5.1* Visible Signaling. Public mode visible signaling shall
appliances.

7.5.2 Light Pulse Characteristics.

7.5.2.1 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.

7.5.2.2 Amaximum pulse duration shall be 0.2 seconds with a
maximum duty cycle of 40 percent.

7.5.2.3 The pulse duration shall be defined as the time interval
between initial and final points of 10 percent of maximum signal.

7.5.2.4* The light source color shall be clear or nominal white
and shall not exceed 1000 cd (effective intensity).

7.5.3* Appliance Photometrics. The light output shall comply
with the polar dispersion requirements of ANSI/UL 1971, Stan-
o dard for Safety Signaling Devices for Hearing Impaired, or equivalent.

7.5.4*% Appliance Location. Wall-mounted appliances shall be
mounted such that the entire lens is not less than 2.0 m (80 in.)
and not greater than 2.4 m (96 in.) above the finished floor.

7.5.4.1* Spacing in Rooms.

7.5.4.1.1 Spacing shall be in accordance with either Table
7.5.4.1.1(a) and Figure 7.5.4.1.1 or Table 7.5.4.1.1(b).

7.5.4.1.2 Visible notification appliances shall be installed in
accordance with Table 7.5.4.1.1(a), using one of the following:

(1) Asingle visible notification appliance
(2) Two visible notification appliances located on opposite walls
® (8)*More than two visible notification appliances in the same
room or adjacent space within the field of view that flash
in synchronization
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Table 7.5.4.1.1(a) Room Spacing for Wall-Mounted Visible
Appliances

Minimum Required Light Output
(Effective Intensity, cd)

Maximum Room

Size Two Lights per )
Room (Located Four Lights per
One Light on Opposite Room (One
m ft per Room Walls) Light per Wall)
6.10 x 6.10 20 x 20 15 NA NA
8.53 x 8.53 28 x 28 30 Unknown Unknown
9.14 x9.14 30 x 30 34 15 NA
12.2 x 12.2 40 x 40 60 30 15
13.7 x 18.7 45 x 45 75 Unknown Unknown
15.2 x 15.2 50 x 50 94 60 30
16.5 x 16.5 54 x b4 110 Unknown Unknown
18.3x 18.3 60 x 60 135 95 30
21.3x21.3 70 x 70 184 95 60
24.4 x 24.4 80 x 80 240 135 60
27.4 x 27.4 90 x 90 304 185 95
30.5x30.5 100 x 100 375 240 95
33.5x335 110x 110 455 240 135
36.6 x36.6 120 x 120 540 305 135
39.6 x39.6 130 x 130 635 375 185

NA = Not allowable.

Table 7.5.4.1.1(b) Room Spacing for Ceiling-Mounted
Visible Appliances

Maximum Maximum Minimum Required
Room Size Ceiling Height Light Output
(Effective Intensity);
m ft m ft One Light (cd)
6.1 x 6.1 20 x 20 3.05 10 15
9.14x9.14 30 x 30 3.05 10 30
12.2 x 12.2 40 x 40 3.05 10 60
15.2 x 15.2 50 x 50 3.05 10 95
6.1 x 6.1 20 x 20 6.1 20 30
9.14x9.14 30 x 30 6.1 20 45
12.2 x 12.2 40 x 40 6.1 20 80
15.2 x 15.2 50 x 50 6.1 20 115
6.1 x 6.1 20 x 20 9.14 30 55
9.14 x9.14 30 x 30 9.14 30 75
12.2 x 12.2 40 x 40 9.14 30 115
15.2 x 15.2 50 x 50 9.14 30 150

7.5.4.1.3 Room spacing in accordance with Table 7.5.4.1.1(a)
and Figure 7.5.4.1.1 for wall-mounted appliances shall be based
on locating the visible notification appliance at the halfway dis-
tance of the wall.

7.5.4.1.4 In square rooms with appliances not centered or
nonsquare rooms, the effective intensity (cd) from one visible
wall-mounted notification appliance shall be determined by
maximum room size dimensions obtained either by measur-
ing the distance to the farthest wall or by doubling the dis-
tance to the farthest adjacent wall, whichever is greater, as
required by Table 7.5.4.1.1(a) and Figure 7.5.4.1.1.

7.5.4.1.5 Ifaroom configuration is notsquare, 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.

7.5.4.1.6* If ceiling heights exceed 9.14 m (30 ft), ceiling-
mounted visible notification appliances shall be suspended at or
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FIGURE 7.5.4.1.1 Room Spacing for Wall-Mounted Visible
Appliances.

below 9.14 m (30 ft) or wall-mounted visible notification appli-
ance shall be installed in accordance with Table 7.5.4.1.1(a).

7.5.4.1.7 Table 7.5.4.1.1(b) shall be used if the ceiling-mounted
visible notification appliance is at the center of the room. If the
ceiling-mounted visible notification appliance is not located at
the center of the room, the effective intensity (cd) shall be deter-
mined by doubling the distance from the appliance to the far-
thest wall to obtain the maximum room size.

7.5.4.2% Spacing in Corridors.

7.5.4.2.1 Subsection 7.5.4.2 shall apply to corridors not ex-
ceeding 6.1 m (20 ft) in width.

7.5.4.2.2 1In a corridor application, visible appliances shall be
rated not less than 15 cd.

7.5.4.2.3 Corridors greater than 6.1 m (20 ft) wide shall com-
ply with the spacing requirements for rooms in accordance
with 7.5.4.1.

7.5.4.2.4 The installation of visible notification appliances in
corridors 6.1 m (20 ft) or less in width shall be in accordance
with the requirements of either 7.5.4.1 or 7.5.4.2.

7.5.4.2.5% Visible notification appliances shall be located not
more than 4.57 m (15 ft) from the end of the corridor with a
separation not greater than 30.4 m (100 ft) between appliances.

7.5.4.2.6 If there is an interruption of the concentrated view-
ing path, such as a fire door, an elevation change, or any other
obstruction, the area shall be treated as a separate corridor.

7.5.4.2.7 1In corridors where more than two visible notifica-
tion appliances are in any field of view, they shall flash in syn-
chronization.

7.5.4.2.8 Wall-mounted visible notification appliances in cor-
ridors shall be permitted to be mounted on either the end wall
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or the side wall of the corridor in accordance with spacing
requirements of 7.5.4.2.5.

7.5.4.3% Performance-Based Alternative.

7.5.4.3.1 Any design that provides a minimum of 0.4036 lu-
mens/m? (0.0375 lumens/ft®) of illumination at any point
within the covered area as calculated for the maximum dis-
tance from the nearest visual notification appliance to any
point within the covered area shall be permitted in lieu of the
requirements of 7.5.4 excluding 7.5.4.4.

7.5.4.3.2 Documentation provided to the authority having
jurisdiction shall include the following:

(1) Inverse Square Law calculations using each of the vertical
and horizontal polar distribution angles in ANSI/UL 1971,
Standard for Safety Signaling Devices for Hearing Impaired, or
equivalent

(2) The calculations shall account for the effects of polar dis-
tribution using one of the following:

(a) The percentages from the applicable table(s) in
ANSI/UL 1971, Standard for Safety Signaling Devices for
Hearing Impaired, or equivalent

(b) The actual results of laboratory tests of the specific
appliance to be used as recorded by the listing
organization

7.5.4.4 Sleeping Areas.

7.5.4.4.1 Combination smoke detectors and visible notification
appliances or combination smoke alarms and visible notification
appliances shall be installed in accordance with the applicable
requirements of Chapter 5, Chapter 7, and Chapter 11.

7.5.4.4.2% Table 7.5.4.4.2 shall apply to sleeping areas.

Table 7.5.4.4.2 Effective Intensity Requirements for
Sleeping Area Visible Notification Appliances

Distance from Ceiling

to Top of Lens
Intensity
mm in. (cd)
2610 224 110
<610 <24 177

7.5.4.4.3 Forrooms with a linear dimension greater than 4.87
m (16 ft), the visible notification appliance shall be located
within 4.87 m (16 ft) of the pillow.

[ ]

7.6 Visible Characteristics — Private Mode. Visible notifica-
tion appliances used in the private mode shall be of a suffi-
cient quantity and intensity, and located so as to meet the
intent of the user and the authority having jurisdiction.

7.7 Supplementary Visible Signaling Method. A supplemen-
tary visible notification appliance shall be intended to aug-
ment an audible or visible signal.

7.7.1 A supplementary visible notification appliance shall
comply with its marked rated performance.

7.7.2 Supplementary visible notification appliances shall be per-
mitted to be located less than 2.03 m (80 in.) above the floor.
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7.8 Textual Audible Appliances.
7.8.1 Fire Alarm Speaker Appliances.

7.8.1.1 Fire alarm speaker appliances shall comply with Sec-
tion 7.4.

7.8.1.2* The sound pressure level, in dBA, of the fire alarm
speaker appliance evacuation tone signals of the particular
mode installed (public or private) shall comply with all the
requirements in 7.4.2 (public) or 7.4.3 (private).

7.8.2 Telephone Appliances.

7.8.2.1 Telephone appliances shall be in accordance with
EIATr 41.3, Telephones.

7.8.2.2 Wall-mounted telephone appliances or related jacks
shall be not less than 914 mm (36 in.) and not more than 1.7 m
(66 in.) above floor level with clear access to the appliance that is
at least 760 mm (30 in.) wide.

7.8.2.3 If accessible to the general public, one telephone ap-
pliance per location shall be not more than 1.2 m (48 in.)
above floor level.

7.9%* Textual Visible Appliances.

7.9.1 Application. Textual visible appliances shall be permit-
ted if used in addition to audible or visible, or both, notifica-
tion appliances.

7.9.2 Performance. The information produced by textual vis-
ible appliances shall be legible.

7.9.3 Location.

7.9.3.1 Private Mode. Unless otherwise permitted by the au-
thority having jurisdiction, all textual visible notification appli-
ances in the private mode shall be located in rooms that are
accessible only to those persons directly concerned with the
implementation and direction of emergency action initiation
and procedure in the areas protected by the fire alarm system.

7.9.3.2 Public Mode. Textual visible notification appliances
used in the public mode shall be located to ensure readability
by the occupants or inhabitants of the protected area.

7.10* Standard Fire Service Interface. Where required by the
authority having jurisdiction, annunciators, information dis-
play systems, and controls for portions of the fire alarm system
provided for use by the fire service shall be designed, ar-
ranged, and located in accordance with the requirements of
the organizations intended to use the equipment.

Chapter 8 Supervising Station Fire Alarm Systems

8.1* Application. The performance, installation, and opera-
tion of fire alarm systems at a continuously attended supervis-
ing station and between the protected premises and the con-
tinuously attended supervising station shall comply with the
requirements of this chapter.

8.1.1 The requirements of Chapter 4, Chapter 6, and Chap-
ter 10 shall also apply unless they are in conflict with this chapter.

8.1.2 The requirements of this chapter shall not apply to
Chapter 11 unless otherwise noted.

8.2 Fire Alarm Systems for Central Station Service. Fire alarm
systems used to provide central station service shall comply
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with the general requirements and the use requirements of
Section 8.2.

8.2.1 System Scope. Fire alarm systems for central station ser-
vice shall include the central station physical plant, exterior
communications channels, subsidiary stations, and signaling
equipment located at the protected premises.

8.2.2* Service Scope. Section 8.2 shall apply to central station
service, which consists of the following elements:

(1) Installation of fire alarm transmitters

(2) Alarm, guard, supervisory, and trouble signal monitoring
(3) Retransmission

(4) Associated record keeping and reporting

(5) Testing and maintenance

(6) Runner service

8.2.3 Contract Requirements. The central station service ele-
ments shall be provided under contract to a subscriber by one
of the following:

(1) Alisted central station that provides all of the elements of
central station service with its own facilities and personnel.

(2) Alisted central station that provides, as a minimum, the sig-
nal monitoring, retransmission, and associated record keep-
ing and reporting with its own facilities and personnel and
shall be permitted to subcontract all or any part of the instal-
lation, testing, and maintenance and runner service.

(3) Alisted fire alarm service—local company that provides the
installation, testing, and maintenance with its own facili-
ties and personnel and that subcontracts the monitoring,
retransmission, and associated record keeping and re-
porting to a listed central station. The required runner
service shall be provided by the listed fire alarm service—
local company with its own personnel or the listed central
station with its own personnel.

(4) Alisted central station that provides the installation, test-
ing, and maintenance with its own facilities and personnel
and that subcontracts the monitoring, retransmission,
and associated record keeping and reporting to another
listed central station. The required runner service shall be
provided by either central station.

8.2.4 Certificated or Placarded. The prime contractor shall
conspicuously indicate that the fire alarm system providing
service at a protected premises complies with all the require-
ments of this Code by providing a means of third-party verifi-
cation, as specified in 8.2.4.1 or 8.2.4.2.

8.2.4.1 The installation shall be certificated.

8.2.4.1.1 Fire alarm systems providing service that complies
with all the requirements of this Code shall be certificated by
the organization that has listed the central station.

8.2.4.1.2 A document attesting to certification shall be lo-
cated on or within 1 m (36 in.) of the fire alarm system control
unit or, if no control unit exists, on or within 1 m (36 in.) of a
fire alarm system component.

8.2.4.1.3 A central repository of issued certification docu-
ments, accessible to the authority having jurisdiction, shall be
maintained by the organization that listed the central station.

8.2.4.2 The installation shall be placarded.

8.2.4.2.1 Fire alarm systems providing service that complies
with all the requirements of this Code shall be conspicuously
marked by the central station to indicate compliance.

8.2.4.2.2 The marking shall be by one or more placards that
meet the requirements of the organization that listed the cen-
tral station and requires the placard.

8.2.4.2.3 The placard(s) shall be 130 cm? (20 in.%) or larger,
shall be located on or within 1 m (86 in.) of the fire alarm system
control unit or, if no control unit exists, on or within 1 m (36 in.)
of a fire alarm system component, and shall identify the central
station by name and telephone number.

8.2.4.3% Fire alarm system service that does not comply with all
the requirements of Section 8.2 shall not be designated as
central station service.

8.2.4.4% For the purpose of Section 8.2, the subscriber shall
notify the prime contractor, in writing, of the identity of the
authority(ies) having jurisdiction.

8.2.5 Facilities.

8.2.5.1 The central station building or that portion of a build-
ing occupied by a central station shall conform to the con-
struction, fire protection, restricted access, emergency light-
ing, and power facilities requirements of the latest edition of
ANSI/UL 827, Standard for Safety Central-Station Alarm Services.

8.2.5.2 Subsidiary station buildings or those portions of build-
ings occupied by subsidiary stations shall conform to the con-
struction, fire protection, restricted access, emergency lighting,
and power facilities requirements of the latest edition of
ANSI/UL 827, Standard for Safety Central-Station Alarm Services.

8.2.5.2.1 All intrusion, fire, power, and environmental con-
trol systems for subsidiary station buildings shall be monitored
by the central station in accordance with 8.2.5.

8.2.5.2.2 The subsidiary facility shall be inspected at least
monthly by central station personnel for the purpose of verifying
the operation of all supervised equipment, all telephones, all bat-
tery conditions, and all fluid levels of batteries and generators.

8.2.5.2.3 In the event of the failure of equipment at the sub-
sidiary station or the communications channel to the central
station, a backup shall be operational within 90 seconds.

8.2.5.2.4 With respect to 8.2.5.2.3, restoration of a failed unit
shall be accomplished within 5 days.

8.2.5.2.5 Each communications channel shall be continu-
ously supervised between the subsidiary station and the cen-
tral station.

8.2.5.2.6 When the communications channel between the
subsidiary station and the supervising station fails, the commu-
nications shall be switched to an alternate path. Public
switched telephone network facilities shall be used only as an
alternate path.

8.2.5.2.7 In the subsidiary station, there shall be a communi-
cations path, such as a cellular telephone, that is independent
of the telephone cable between the subsidiary station and the
serving wire center.

8.2.5.2.8 A plan of action to provide for restoration of services
specified by this Code shall exist for each subsidiary station.

(A) This plan shall provide for restoration of services within 4
hours of any impairment that causes loss of signals from the
subsidiary station to the central station.

(B) An exercise to demonstrate the adequacy of the plan
shall be conducted at least annually.
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8.2.6 Equipment and Personnel.
8.2.6.1 Equipment.

8.2.6.1.1 The central station and all subsidiary stations shall
be equipped so as to receive and record all signals in accor-
dance with 8.5.5.

8.2.6.1.2 Circuit-adjusting means for emergency operation
shall be permitted to be automatic or to be provided through
manual operation upon receipt of a trouble signal.

8.2.6.1.3 Computer-aided alarm and supervisory signal—
processing hardware and software shall be listed for the spe-
cific application.

8.2.6.1.4 Power supplies shall comply with the requirements
of Chapter 4.

8.2.6.1.5 Transmission means shall comply with the require-
ments of Section 8.5.

8.2.6.1.6* Two independent means shall be provided to re-
transmit a fire alarm signal to the designated public fire ser-
vice communications center.

(A) The use of a universal emergency number, such as the
911 public safety answering point, shall not meet the intent of
this Code for the principal means of retransmission.

(B) If the principal means of retransmission is not equipped
to allow the communications center to acknowledge receipt of
each fire alarm report, both means shall be used to retransmit.

(C) The retransmission means shall be tested in accordance
with Chapter 10.

(D) The retransmission signal and the time and date of re-
transmission shall be recorded at the central station.

8.2.6.2 Personnel.

8.2.6.2.1 The central station shall have not less than two per-
sons on duty at the central station at all times to ensure dispo-
sition of signals in accordance with the requirements of 8.2.7.

8.2.6.2.2 Operation and supervision shall be the primary
functions of the operators, and no other interest or activity
shall take precedence over the protective service.

8.2.7 Disposition of Signals.
8.2.7.1 Alarm Signals.

8.2.7.1.1 Alarm signals initiated by manual fire alarm boxes,
automatic fire detectors, waterflow from the automatic sprin-
kler system, or actuation of other fire suppression system(s) or
equipment shall be treated as fire alarms.

8.2.7.1.2 The central station shall perform the following ac-
tions:

(1)*Immediately retransmit the alarm to the public fire ser-
vice communications center

(2) Dispatch a runner or technician to the protected pre-
mises to arrive within 2 hours after receipt of a signal if
equipment needs to be manually reset by the prime con-
tractor

(3) Immediately notify the subscriber

(4) Provide notice to the subscriber or authority having juris-
diction, or both, if required

Exception: If the alarm signal vesults from a prearranged test, the actions
specified by 8.2.7.1.2(1) and 8.2.7.1.2(3) shall not be required.
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8.2.7.2 Guard’ Tour Supervisory Signal.

8.2.7.2.1 Upon failure to receive a guard’s tour supervisory
signal within a 15-minute maximum grace period, the central
station shall perform the following actions:

(1) Communicate without unreasonable delay with person-
nel at the protected premises

(2) Dispatch a runner to the protected premises to arrive
within 30 minutes of the delinquency if communications
cannot be established

(3) Report all delinquencies to the subscriber or authority
having jurisdiction, or both, if required

8.2.7.2.2 Failure of the guard to follow a prescribed route in
transmitting signals shall be handled as a delinquency.

8.2.7.3* Supervisory Signals. Upon receipt of a supervisory
signal from a sprinkler system, other fire suppression sys-
tem(s), or other equipment, the central station shall perform
the following actions:

(1)*Communicate immediately with the person (s) designated
by the subscriber

(2) Dispatch a runner or maintenance person to arrive within
2 hours to investigate

Exception: Where the supervisory signal is cleared in accordance with
a scheduled procedure determined by 8.2.7.3(1).

(3) Notify the fire department or law enforcement agency, or
both, if required

(4) Notify the authority having jurisdiction when sprinkler
systems or other fire suppression systems or equipment
have been wholly or partially out of service for 8 hours

(5) When service has been restored, provide notice, if re-
quired, to the subscriber or the authority having jurisdic-
tion, or both, as to the nature of the signal, the time of
occurrence, and the restoration of service when equip-
ment has been out of service for 8 hours or more

Exception: If the supervisory signal results from a prearranged test,
the actions specified by 8.2.7.3(1), 8.2.7.3(3), and 8.2.7.3(5) shall
not be required.

8.2.7.4 Trouble Signals. Upon receipt of trouble signals or
other signals pertaining solely to matters of equipment main-
tenance of the fire alarm systems, the central station shall per-
form the following actions:

(1)*Communicate immediately with persons designated by
the subscriber

(2) Dispatch personnel to arrive within 4 hours to initiate
maintenance, if necessary

(3) Provide notice, if required, to the subscriber or the au-
thority having jurisdiction, or both, as to the nature of the
interruption, the time of occurrence, and the restoration
of service, when the interruption is more than 8 hours

8.2.7.5 Test Signals.

8.2.7.5.1 All testsignals received shall be recorded to indicate
date, time, and type.

8.2.7.5.2 Test signals initiated by the subscriber, including
those for the benefit of an authority having jurisdiction, shall
be acknowledged by central station personnel whenever the
subscriber or authority inquires.

8.2.7.5.3* Any test signal not received by the central station
shall be investigated immediately and action shall be taken to
reestablish system integrity.
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8.2.7.5.4 The central station shall dispatch personnel to ar-
rive within 2 hours if protected premises equipment needs to
be manually reset after testing.

8.2.7.5.5 The prime contractor shall provide each of its rep-
resentatives and each alarm system user with a unique per-
sonal identification code.

8.2.7.5.6 In order to authorize the placing of an alarm system
into test status, a representative of the prime contractor or an
alarm system user shall first provide the central station with his
or her personal identification code.

8.2.8 Record Keeping and Reporting.

8.2.8.1 Complete records of all signals received shall be re-
tained for at least 1 year.

8.2.8.2 Testing and maintenance records shall be retained as
required by 10.6.3.

8.2.8.3 The central station shall make arrangements to furnish
reports of signals received to the authority having jurisdiction in a
manner approved by the authority having jurisdiction.

8.2.9 Testing and Maintenance. Testing and maintenance for
central station service shall be performed in accordance with
Chapter 10.

8.3 Proprietary Supervising Station Systems.

8.3.1 Application. Supervising facilities of proprietary fire
alarm systems shall comply with the operating procedures of
Section 8.3. The facilities, equipment, personnel, operation,
testing, and maintenance of the proprietary supervising sta-
tion shall also comply with Section 8.3.

8.3.2 General.

8.3.2.1 Proprietary supervising stations shall be operated by
trained, competent personnel in constant attendance who are
responsible to the owner of the protected property.

8.3.2.2 The protected property shall be either a contiguous
property or noncontiguous properties under one ownership.

8.3.2.3 If a protected premises master control unit is integral
to or co-located with the supervising station equipment, the
requirements of Section 8.5 shall not apply.

8.3.2.4%* The systems of Section 8.3 shall be permitted to be
interconnected to other systems intended to make the pre-
mises safer in the event of fire or other emergencies indicative
of hazards to life or property.

8.3.3 Facilities.

8.3.3.1 The proprietary supervising station shall be located in
a fire-resistive, detached building or in a cutoff room and shall
not be exposed to the hazardous parts of the premises that are
protected.

8.3.3.2 Access to the proprietary supervising station shall be
restricted to those persons directly concerned with the imple-
mentation and direction of emergency action and procedure.

8.3.3.3 The proprietary supervising station, as well as re-
motely located power rooms for batteries or engine-driven
generators, shall be provided with portable fire extinguishers
that comply with the requirements of NFPA 10, Standard for
Portable Fire Extinguishers.

8.3.3.4 The emergency lighting system shall comply with the
requirements of 8.3.3.4.1 through 8.3.3.4.3.

8.3.3.4.1 The proprietary supervising station shall be pro-
vided with an automatic emergency lighting system.

8.3.3.4.2 The emergency source shall be independent of the
primary lighting source.

8.3.3.4.3 In the event of a loss of the primary lighting for the
supervising station, the emergency lighting system shall pro-
vide illumination for a period of not less than 26 hours to
permit the operators to carry on operations and shall be tested
in accordance with the requirements of Chapter 10.

8.3.3.5 1If 25 or more protected buildings or premises are
connected to a subsidiary station, both of the following shall
be provided at the subsidiary station:

(1) Automatic means for receiving and recording signals
under emergency-staffing conditions
(2) Atelephone

8.3.4 Equipment and Personnel.
8.3.4.1 Signal-Receiving Equipment.

8.3.4.1.1 Signal-receiving equipment in a proprietary super-
vising station shall comply with 8.3.4.

8.3.4.1.2 Provision shall be made to designate the building in
which a signal originates.

8.3.4.1.3 The floor, section, or other subdivision of the build-
ing in which a signal originates shall be designated at the pro-
prietary supervising station or at the building that is protected.

Exception: Where the area, height, or special conditions of occupancy
make detailed designation unessential as approved by the authority
having jurisdiction.

8.3.4.1.4 Designation, as required by 8.3.4.1.2 and 8.3.4.1.3,
shall use private-mode notification appliances approved by
the authority having jurisdiction.

8.3.4.2 Signal-Alerting Equipment.

8.3.4.2.1 The proprietary supervising station shall have, in
addition to a recording device, two different means for alert-
ing the operator when each signal is received that indicates a
change of state of any connected initiating device circuit.

(A) One of these means shall be an audible signal, which
shall persist until manually acknowledged.

(B) Means shall include the receipt of alarm, supervisory, and
trouble signals, including signals indicating restoration.

(C) If means is provided in the proprietary supervising sta-
tion to identify the type of signal received, a common audible
indicating appliance shall be permitted to be used for alarm,
supervisory, and trouble indication.

(D) At a proprietary supervising station, an audible trouble
signal shall be permitted to be silenced, provided the act of
silencing does not prevent the signal from operating immedi-
ately upon receipt of a subsequent trouble signal.

8.3.4.2.2 All signals required to be received by the propri-
etary supervising station that show a change in status shall be
automatically and permanently recorded, including time and
date of occurrence, in a form that expedites operator interpre-
tation in accordance with any one of the four following means
as detailed in 8.3.4.2.2.1 through 8.3.4.2.2.4.

8.3.4.2.2.1 If a visual display is used that automatically pro-
vides change of status information for each required signal,
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including type and location of occurrence, any form of auto-
matic permanent visual record shall be permitted.

(A) The recorded information shall include the content de-
scribed in 8.3.4.2.2.

(B) The visual display shall show status information content
at all times and be distinctly different after the operator has
manually acknowledged each signal.

(C) Acknowledgment shall produce recorded information
indicating the time and date of acknowledgment.

8.3.4.2.2.2 If a visual display is not provided, required signal
content information shall be automatically recorded on dupli-
cate permanent visual recording instruments.

8.3.4.2.2.3 One recording instrument shall be used for re-
cording all incoming signals, while the other shall be used for
required fire, supervisory, and trouble signals only.

(A) Failure to acknowledge a signal shall not prevent subse-
quent signals from recording.

(B) Restoration of the signal to its prior condition shall be
recorded.

8.3.4.2.2.4 In the event that a system combines the use of a
sequential visual display and recorded permanent visual pre-
sentation, the required signal content information shall be
displayed and recorded.

(A) The visual information component shall be retained
either on the display until manually acknowledged or repeated at
intervals not greater than 5 seconds, for durations of 2 seconds
each, until manually acknowledged.

(B) Each new displayed status change shall be accompanied
by an audible indication that persists until manual acknowl-
edgment of the signal is performed.

8.3.4.3* Redisplay of Status. A means shall be provided for the
operator to redisplay the status of required signal-initiating
inputs that have been acknowledged but not yet restored.

(A) If the system retains the signal on the visual display until
manually acknowledged, subsequent recorded presentations
shall not be inhibited upon failure to acknowledge.

(B) Fire alarm signals shall be segregated on a separate visual
display in this configuration.

Exception: Fire alarm signals shall not be required to be segregated on a
separate display if given priority status on the common visual display.

8.3.4.4 Display Rate. To facilitate the prompt receipt of fire
alarm signals from systems handling other types of signals that
are able to produce multiple simultaneous status changes, the
requirements of either of the following shall be met:

(1) The system shall record simultaneous status changes at a
rate not slower than either a quantity of 50 or 10 percent
of the total number of initiating device circuits con-
nected, within 90 seconds, whichever number is smaller,
without loss of any signal.

(2) The system shall either display or record fire alarm signals
at a rate not slower than one every 10 seconds, regardless
of the rate or number of status changes occurring, with-
out loss of any signals.

Exception: 1If fire alarm, waterflow alarm, and sprinkler supervisory
signals and their associated trouble signals are the only signals processed
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by the system, the rate of recording shall not be slower than one signal every
30 seconds.

8.3.4.5 Trouble Signals. Trouble signals and their restoration
shall be automatically indicated and recorded at the propri-
etary supervising station.

8.3.4.5.1 The recorded information for the occurrence of
any trouble condition of signaling line circuit, leg facility, or
trunk facility that prevents receipt of alarm signals at the pro-
prietary supervising station shall be such that the operator is
able to determine the presence of the trouble condition.

8.3.4.5.2 Trouble conditions in a leg facility shall not affect or
delay receipt of signals at the proprietary supervising station
from other leg facilities on the same trunk facility.

8.3.4.6 Personnel.

8.3.4.6.1 At least two operators shall be on duty at all times.
One of the two operators shall be permitted to be a runner.

Exception: If the means for transmitting alarms to the fire department
is automatic, at least one operator shall be on duty at all times.

8.3.4.6.2 When the runner is not in attendance at the propri-
etary supervising station, the runner shall establish two-way
communications with the station at intervals not exceeding
15 minutes.

Exception:  Where two or move operators are on duty in the supervising
station, a runner physically in attendance at a noncontiguous pro-
tected premises and immediately available via telephone or other ap-
proved means of communication shall not be requived to maintain
two-way communications at 15-minute intervals, if that runner is not
responsible for another protected premises.

8.3.4.6.3 The primary duties of the operator(s) shall be to
monitor signals, operate the system, and take such action as
shall be required by the authority having jurisdiction.

8.3.4.6.4 The operator(s) shall not be assigned any additional
duties that would take precedence over the primary duties.

8.3.5 Operations.
8.3.5.1 Communications and Transmission Channels.

8.3.5.1.1 All communications and transmission channels be-
tween the proprietary supervising station and the protected
premises master control unit (panel) shall be operated manu-
ally or automatically once every 24 hours to verify operation.

8.3.5.1.2 If a communications or transmission channel fails to
operate, the operator shall immediately notify the person(s)
identified by the owner or authority having jurisdiction.

8.3.5.2 Operator Controls.

8.3.5.2.1 All operator controls at the proprietary supervising
station (s) designated by the authority having jurisdiction shall
be operated at each change of shift.

8.3.5.2.2 If operator controls fail, the operator shall immedi-
ately notify the person(s) identified by the owner or authority
having jurisdiction.

8.3.5.3 Retransmission. Indication of a fire shall be promptly
retransmitted to the public fire service communications cen-
ter or other locations accepted by the authority having juris-
diction, indicating the building or group of buildings from
which the alarm has been received.
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8.3.5.4* Retransmission Means. The means of retransmission
shall be accepted by the authority having jurisdiction and shall
be in accordance with Section 8.2, Section 8.4, or Chapter 9.

Exception:  Secondary power supply capacity shall be as required in
Chapter 4.

8.3.5.5* Coded Retransmission. Retransmission by coded sig-
nals shall be confirmed by two-way voice communications in-
dicating the nature of the alarm.

8.3.5.6 Dispositions of Signals.

8.3.5.6.1 Alarms. Upon receipt of a fire alarm signal, the pro-
prietary supervising station operator shall initiate action to
perform the following:

(1) Immediately notify the fire department, the plant fire bri-
gade, and such other parties as the authority having juris-
diction requires

(2) Dispatch a runner or technician to the alarm location to
arrive within 2 hours after receipt of a signal

(3) Restore the system as soon as possible after disposition of
the cause of the alarm signal

8.3.5.6.2 Guard’ Tour Supervisory Signal. If a guard’s tour su-
pervisory signal is not received from a guard within a 15-minute
maximum grace period, or if a guard fails to follow a prescribed
route in transmitting the signals (where a prescribed route has
been established), the proprietary supervising station operator
shall initiate action to perform the following:

(1) Communicate at once with the protected areas or premises
by telephone, radio, calling back over the system circuit, or
other means accepted by the authority having jurisdiction

(2) Dispatch a runner to arrive within 30 minutes to investi-
gate the delinquency, if communications with the guard
cannot be promptly established

8.3.5.6.3 Supervisory Signals. Upon receipt of sprinkler sys-
tem and other supervisory signals, the proprietary supervising
station operator shall initiate action to perform the following,
if required:

(1) Communicate immediately with the designated person(s)
to ascertain the reason for the signal

(2) Dispatch personnel to arrive within 2 hours to investigate,
unless supervisory conditions are promptly restored

(3) Notify the fire department

(4) Notify the authority having jurisdiction when sprinkler sys-
tems are wholly or partially out of service for 8 hours or more

(5) Provide written notice to the authority having jurisdiction
as to the nature of the signal, time of occurrence, and
restoration of service, when equipment has been out of
service for 8 hours or more

8.3.5.6.4 Trouble Signals. Upon receipt of trouble signals or
other signals pertaining solely to matters of equipment main-
tenance of the fire alarm system, the proprietary supervising
station operator shall initiate action to perform the following,
if required:

(1) Communicate immediately with the designated person(s)
to ascertain reason for the signal

(2) Dispatch personnel to arrive within 4 hours to initiate
maintenance, if necessary

(3) Notify the fire department

(4) Notify the authority having jurisdiction when interrup-
tion of service exists for 4 hours or more

(5) Provide written notice to the authority having jurisdiction
as to the nature of the signal, time of occurrence, and
restoration of service, when equipment has been out of
service for 8 hours or more

8.3.6 Record Keeping and Reporting.

8.3.6.1 Complete records of all signals received shall be re-
tained for at least 1 year.

8.3.6.2 Testing and maintenance records shall be retained as
required by 10.6.3.

8.3.6.3 The proprietary supervising station shall make ar-
rangements to furnish reports of signals received to the au-
thority having jurisdiction in a form the authority will accept.

8.3.7 Testing and Maintenance. Testing and maintenance of
proprietary fire alarm systems shall be performed in accor-
dance with Chapter 10.

8.4 Remote Supervising Station Fire Alarm Systems.
8.4.1 Application and General.

8.4.1.1 Section 8.4 shall apply where central station service is
neither required nor elected.

8.4.1.2 The installation, maintenance, testing, and use of a
remote supervising station fire alarm system that serves prop-
erties under various ownership from a remote supervising sta-
tion shall comply with the requirements of Section 8.4.

8.4.1.3 Remote supervising station physical facilities, equip-
ment, operating personnel, response, retransmission, signals,
reports, and testing shall comply with the minimum require-
ments of Section 8.4.

8.4.1.4 Remote supervising station fire alarm systems shall pro-
vide an automatic audible and visible indication of alarm and, if
required, of supervisory and trouble conditions at a location re-
mote from the protected premises. A manual or automatic per-
manent record of these conditions shall be provided.

8.4.1.5 Section 8.4 shall not require the use of audible or visible
notification appliances other than those required at the remote
supervising station. If it is desired to provide fire alarm evacua-
tion signals in the protected premises, the alarm signals, circuits,
and controls shall comply with the provisions of Chapter 6 and
Chapter 7 in addition to the provisions of Section 8.4.

8.4.1.6 The loading capacities of the remote supervising sta-
tion equipment for any approved method of transmission
shall be as designated in Section 8.5.

8.4.2* Facilities.

8.4.2.1 Fire alarm systems utilizing remote supervising sta-
tion connections shall transmit fire alarm and supervisory sig-
nals to a facility meeting the requirements of either 8.4.2.1.1
or 8.4.2.1.2.

8.4.2.1.1 Fire alarm and supervisory signals shall be permit-
ted to be received at the public fire service communications
center, at the fire station, or at the governmental agency that
has the public responsibility for taking prescribed action to
ensure response upon receipt of a fire alarm signal.

8.4.2.1.2* Where permitted by the authority having jurisdic-
tion, fire alarm and supervisory signals shall be permitted to
be received at an alternate location approved by the authority
having jurisdiction.
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8.4.2.2 Trouble signals shall be received at a constantly at-
tended location that has personnel on duty who are trained to
recognize the type of signal received and to take prescribed
action. The location shall be permitted to be other than that at
which alarm and supervisory signals are received.

8.4.2.3 Iflocations other than the public fire service commu-
nications center are used for the receipt of signals, access to
receiving equipment shall be restricted in accordance with the
requirements of the authority having jurisdiction.

8.4.3 Equipment and Personnel.

8.4.3.1 Signalreceiving equipment shall indicate receipt of
each signal both audibly and visibly.

8.4.3.1.1 Audible signals shall meet the requirements of
Chapter 7 for the private operating mode.

8.4.3.1.2 Means for silencing alarm, supervisory, and trouble
signals shall be provided and shall be arranged so that subse-
quent signals shall re-sound.

8.4.3.1.3 A trouble signal shall be received when the system
or any portion of the system at the protected premises is
placed in a bypass or test mode.

8.4.3.1.4 An audible and visible indication shall be provided
upon restoration of the system after receipt of any signal.

8.4.3.1.5 Ifvisible means are provided in the remote supervis-
ing station to identify the type of signal received, a common
audible notification appliance shall be permitted to be used.

8.4.3.2 Power supplies shall comply with the requirements of
Chapter 4.

8.4.3.3 Transmission means shall comply with the require-
ments of Section 8.5.

8.4.3.4 Retransmission of an alarm signal, if required, shall
be by one of the following methods, which appear in descend-
ing order of preference as follows:

(1) A dedicated circuit that is independent of any switched
telephone network. This circuit shall be permitted to be
used for voice or data communications.

(2) Aone-way (outgoing only) telephone at the remote super-
vising station that utilizes the public switched telephone
network. This telephone shall be used primarily for voice
transmission of alarms to a telephone at the public fire
service communications center that cannot be used for
outgoing calls.

(8) A private radio system using the fire department fre-
quency, where permitted by the fire department.

(4) Other methods accepted by the authority having
jurisdiction.

8.4.3.5 Personnel staffing and duties shall comply with
8.4.3.5.1 and 8.4.3.5.2.

8.4.3.5.1 The remote supervising station shall have not less
than two trained and competent persons on duty at the re-
mote supervising station at all times to ensure disposition of
signals in accordance with the requirements of 8.4.4.

8.4.3.5.2 Duties pertaining to other than operation of the
remote supervising station receiving and transmitting equip-
ment shall be permitted subject to the approval of the author-
ity having jurisdiction.
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8.4.4 Operations.

8.4.4.1 If the remote supervising station is at a location other
than the public fire service communications center, alarm sig-
nals shall be immediately retransmitted to the public fire ser-
vice communications center.

8.4.4.2 Upon receipt of an alarm, supervisory, or trouble sig-
nal by the remote supervising station other than the public
fire service communications center, the operator on duty shall
be responsible for notifying the owner or the owner’s desig-
nated representative immediately.

8.4.4.3 All operator controls at the remote supervising sta-
tion shall be operated at the beginning of each shift or change
in personnel, and the status of all alarm, supervisory, and
trouble signals shall be noted and recorded.

8.4.5 Record Keeping and Reporting.

8.4.5.1 Apermanentrecord of the time, date, and location of
all signals and restorations received and the action taken shall
be maintained for at least 1 year and shall be able to be pro-
vided to the authority having jurisdiction.

8.4.5.2 Testing and maintenance records shall be retained as
required in 10.6.3.

8.4.5.3 Records shall be permitted to be created by manual
means.

8.4.6 Testing and Maintenance. Testing and maintenance for
remote supervising stations shall be performed in accordance
with Chapter 10.

8.5 Communications Methods for Supervising Station Fire
Alarm Systems.

8.5.1* Application. The methods of communications between
the protected premises and the supervising station shall com-
ply with the requirements in Section 8.5 and Figure 8.5.1.
These requirements shall include the following:

(1) The transmitter located at the protected premises

(2) The transmission channel between the protected pre-
mises and the supervising station or subsidiary station

(3) If used, any subsidiary station and its communications
channel

(4) The signal receiving, processing, display, and recording
equipment at the supervising station

Exception: Transmission channels owned by and under the control of
the protected premises owner; that are not facilities leased from a supplier of
communications service capabilities, such as video cable, telephone, or
other communications services that are also offered to other customers.

8.5.2 General.

8.5.2.1 Master Control Unit. If the protected premises master
control unit is neither integral to nor co-located with the su-
pervising station, the communications methods of Section 8.5
shall be used to connect the protected premises to either a
subsidiary station, if used, or a supervising station for central
station service in accordance with Section 8.2, proprietary sta-
tion in accordance with Section 8.3, or remote station in ac-
cordance with Section 8.4.

8.5.2.2% Alternate Methods. Nothing in Chapter 8 shall be in-
terpreted as prohibiting the use of listed equipment using al-
ternate communications methods that provide a level of reli-
ability and supervision consistent with the requirements of
Chapter 4 and the intended level of protection.
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FIGURE 8.5.1 Division of Scope.

8.5.2.3 Multiple Buildings. For multiple building premises,
the requirements of 4.4.6.4 shall apply to the alarm, supervi-
sory, and trouble signals transmitted to the supervising station.

8.5.2.4 Equipment.

8.5.2.4.1 Fire alarm system equipment and installations shall
comply with Federal Communication Commission (FCC)
rules and regulations, as applicable, concerning the following:

(1) Electromagnetic radiation

(2) Use of radio frequencies

(3) Connection to the public switched telephone network of
telephone equipment, systems, and protection apparatus

8.5.2.4.2 Radio receiving equipment shall be installed in
compliance with NFPA 70, National Electrical Code, Article 810.

8.5.2.4.3 The external antennas of all radio transmitting and
receiving equipment shall be protected in order to minimize
the possibility of damage by static discharge or lightning.

8.5.2.5 Adverse Conditions.

8.5.2.5.1 For active and two-way RF multiplex systems, the
occurrence of an adverse condition on the transmission chan-
nel between a protected premises and the supervising station
that prevents the transmission of any status change signal shall

—— > Chapter 8

be automatically indicated and recorded at the supervising
station. This indication and record shall identify the affected
portions of the system so that the supervising station operator
will be able to determine the location of the adverse condition
by trunk or leg facility, or both.

8.5.2.5.2 For a one-way radio alarm system, the system shall be
supervised to ensure that at least two independent radio alarm
repeater station receivers (RARSR) are receiving signals for each
radio alarm transmitter (RAT) during each 24-hour period.

(A) The occurrence of a failure to receive a signal by either
RARSR shall be automatically indicated and recorded at the
supervising station.

(B) The indication shall identify which RARSR failed to re-
ceive such supervisory signals.

(C) Received test signals shall not be required to be indicated
at the supervising station.

8.5.2.5.3 For active and two-way RF multiplex systems that are
part of a central station fire alarm system, restoration of ser-
vice to the affected portions of the system shall be automati-
cally recorded. When service is restored, the first status change
of any initiating device circuit, any initiating device directly
connected to a signaling line circuit, or any combination
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thereof that occurred at any of the affected premises during
the service interruption also shall be recorded.

8.5.2.6 Dual Control.

8.5.2.6.1 Dual control, if required, shall provide for redun-
dancy in the form of a standby circuit or other alternate means
of transmitting signals over the primary trunk portion of a
transmission channel.

(A) The same method of signal transmission shall be permit-
ted to be used over separate routes, or alternate methods of
signal transmission shall be permitted to be used.

(B) Public switched telephone network facilities shall be used
only as an alternate method of transmitting signals.

8.5.2.6.2 If using facilities leased from a telephone company,
that portion of the primary trunk facility between the supervising
station and its serving wire center shall not be required to comply
with the separate routing requirement of the primary trunk facil-
ity. Dual control, if used, shall require supervision as follows:

(1) Dedicated facilities that are able to be used on a full-time
basis, and whose use is limited to signaling purposes as
defined in this Code, shall be exercised at least once every
hour.

(2) Public switched telephone network facilities shall be exer-
cised at least once every 24 hours.

8.5.3 Communications Methods.
8.5.3.1 Active Multiplex Transmission Systems.

8.5.3.1.1 The multiplex transmission channel shall terminate
in a transmitter at the protected premises and in a system unit
at the supervising station.

(A) The derived channel shall terminate in a transmitter at the
protected premises and in derived channel equipment at a sub-
sidiary station location or a telephone company wire center.

(B) The derived channel equipment at the subsidiary station
location or a telephone company wire center shall select or
establish the communications with the supervising station.

8.5.3.1.2% Operation of the transmission channel shall con-
form to the requirements of this Code whether channels are
private facilities, such as microwave, or leased facilities fur-
nished by a communications utility company. If private signal
transmission facilities are used, the equipment necessary to
transmit signals shall also comply with the requirements for
duplicate equipment or replacement of critical components,
as described in 8.5.5.2.

(A) The trunk transmission channels shall be dedicated facili-
ties for the main channel.

Exception: Derived channel scanners with no more than 32 legs shall
be permitted to use the public switched telephone network for the main
channel.

(B) For Type 1 multiplex systems, the public switched tele-
phone network facilities shall be permitted to be used for the
alternate channel.

8.5.3.1.3 Derived channel signals shall be permitted to be
transmitted over the leg facility, which shall be permitted to be
shared by the telephone equipment under all on-hook and
off-hook operating conditions.
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8.5.3.1.4 If derived channel equipment uses the public
switched telephone network to communicate with a supervising
station, such equipment shall meet the requirements of 8.5.3.2.

8.5.3.1.5 The maximum end-to-end operating time param-
eters allowed for an active multiplex system shall be as follows:

(1) The maximum allowable time lapse from the initiation of
a single fire alarm signal until it is recorded at the super-
vising station shall not exceed 90 seconds. When any num-
ber of subsequent fire alarm signals occur at any rate, they
shall be recorded at a rate no slower than one every 10 ad-
ditional seconds.

(2)*The maximum allowable time lapse from the occurrence
of an adverse condition in any transmission channel until
recording of the adverse condition is started shall not ex-
ceed 90 seconds for Type 1 and Type 2 systems and
200 seconds for Type 3 systems. The requirements of
8.5.3.1.6 shall apply.

(3) In addition to the maximum operating time allowed for
fire alarm signals, the requirements of one of the follow-
ing shall be met:

(a) Asystem unit that has more than 500 initiating device
circuits shall be able to record not less than 50 simul-
taneous status changes within 90 seconds.

(b) Asystem unit having fewer than 500 initiating device
circuits shall be able to record not less than 10 per-
cent of the total number of simultaneous status
changes within 90 seconds.

Exception:  Proprietary supervising station systems that have operal-
ing time requirements specified in 8.3.4.4 through 8.3.4.6.

8.5.3.1.6 'The classifications for active multiplex systems shall
be divided into three categories based on their ability to per-
form under adverse conditions of their transmission channels.
The system classifications shall be as described in 8.5.3.1.6.1
through 8.5.3.1.6.3.

8.5.3.1.6.1 A Type 1 system shall have dual control as de-
scribed in 8.5.2.6.

(A) An adverse condition on a trunk or leg facility shall not
prevent the transmission of signals from any other trunk or
leg facility, except those signals dependent on the portion
of the transmission channel in which the adverse condition
has occurred.

(B) An adverse condition limited to a leg facility shall not
interrupt service on any trunk or other leg facility.

(C) The requirements of 8.5.2.1 through 8.5.2.5 shall be met
by Type 1 systems.

8.5.3.1.6.2 AType 2 system shall have the same requirements
as a Type 1 system.

Exception:  Dual control of the primary trunk facility shall not be
required.

8.5.3.1.6.3 A Type 3 system shall automatically indicate and
record at the supervising station the occurrence of an adverse
condition on the transmission channel between a protected
premises and the supervising station. The requirements of
8.5.2 shall be met.

Exception: The requirements of 8.5.2.6 shall not apply.

8.5.3.1.7* Allowable system loading capacities of active multi-
plex systems shall be in accordance with Table 8.5.3.1.7 unless
otherwise permitted by 8.5.3.1.8.
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Table 8.5.3.1.7 Loading Capacities for Active Multiplex
Systems

System Type

Trunks Typel Type2 Type3

Maximum number of fire alarm 5,120 1,280 256
service initiating device
circuits per primary trunk
facility

Maximum number of leg 512 128 64
facilities for fire alarm service
per primary trunk facility

Maximum number of leg 128 128 128
facilities for all types of fire
alarm service per secondary
trunk facility®

Maximum number of all types of
initiating device circuits per
primary trunk facility in any
combination®

Maximum number of leg
facilities for all types of fire
alarm service per primary
trunk facility in any
combination®

System Units at the Supervising
Station

Maximum number of all types of 10,240 10,240 10,240
initiating device circuits per
system unit®

Maximum number of fire 512" 512" 512"
protecting buildings and
premises per system unit

Maximum number of fire alarm
service initiating device
circuits per system unit

Systems Emitting from — — —
Subsidiary Station®

10,240 2,560 512

1,024 256 128

5,120°  5,120°  5,120"

“Includes every initiating device circuit (e.g., waterflow, fire alarm,
supervisory, guard, burglary, hold-up).

"Subsection 8.5.3.1.8 shall apply.

“Same as system units at the supervising station.

8.5.3.1.8 If the signal receiving, processing, display, and re-
cording equipment are duplicated at the supervising station
and a switchover is able to be accomplished in not more than
30 seconds with no loss of signals during this period, the ca-
pacity of a system unit shall be unlimited.

8.5.3.2 Digital Alarm Communicator Systems.
8.5.3.2.1 Digital Alarm Communicator Transmitter (DACT).

8.5.3.2.1.1%* Public Switched Network. A DACT shall be con-
nected to the public switched telephone network upstream of
any private telephone system at the protected premises.

(A) The connections to the public switched telephone network
shall be under the control of the subscriber for whom service is
being provided by the supervising station fire alarm system.

(B) Special attention shall be required to ensure that this
connection is made only to a loop start telephone circuit and
not to a ground start telephone circuit.

Exception: If public cellular telephone service is used as a secondary
means of transmission, the requirements of 8.5.3.2.1.1 shall not apply
to the cellular telephone service.

8.5.3.2.1.2 Signal Verification. All information exchanged be-
tween the DACT at the protected premises and the digital
alarm communicator receiver (DACR) at the supervising or
subsidiary station shall be by digital code or some other ap-
proved means. Signal repetition, digital parity check, or some
other approved means of signal verification shall be used.

8.5.3.2.1.3* Requirements for DACTs.

(A) ADACT shall be configured so that when it is required to
transmit a signal to the supervising station, it shall seize the
telephone line (going off-hook) at the protected premises and
disconnect an outgoing or incoming telephone call and pre-
vent use of the telephone line for outgoing telephone calls
until signal transmission has been completed. A DACT shall
not be connected to a party line telephone facility.

(B) A DACT shall have the means to satisfactorily obtain a
dial tone, dial the number(s) of the DACR, obtain verification
that the DACR is able to receive signals, transmit the signal,
and receive acknowledgment that the DACR has accepted that
signal. In no event shall the time from going off-hook to on-
hook exceed 90 seconds per attempt.

(C)* A DACT shall have means to reset and retry if the first
attempt to complete a signal transmission sequence is unsuc-
cessful. A failure to complete connection shall not prevent
subsequent attempts to transmit an alarm where such alarm is
generated from any other initiating device circuit or signaling
line circuit, or both. Additional attempts shall be made until
the signal transmission sequence has been completed, up to a
minimum of 5 and a maximum of 10 attempts.

(D) If the maximum number of attempts to complete the
sequence is reached, an indication of the failure shall be made
at the premises.

8.5.3.2.1.4 Transmission Channels.

(A)* Asystem employing a DACT shall employ one telephone
line (number). In addition, one of the following transmission
means shall be employed:

(1) Asecond telephone line (number)

(2) A cellular telephone connection

(3) A one-way radio system

(4) A one-way private radio alarm system

(5) A private microwave radio system

(6) A two-way RF multiplex system

(7) A transmission means complying with 8.5.4

Exception: One telephone line (number) equipped with a derived local
channel or a single integrated services digital network (ISDN) tele-
phone line using a terminal adapter specifically listed for supervising
station fire alarm service, where the path belween the transmitter and
the switched telephone network serving central office is monitored for
integrity so that the occurrence of an adverse condition in the path
shall be annunciated at the supervising station within 200 seconds.

(B) The following requirements shall apply to all combina-
tions listed in 8.5.3.2.1.4(A):

(1) Both channels shall be supervised in a manner approved
for the means of transmission employed.

(2) Both channels shall be tested at intervals not exceeding
24 hours.
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Exception No. 1: For public cellular telephone service, a verification
(test) signal shall be transmitted at least monthly.

Exception No. 2:  Where two telephone lines (numbers) are used, it
shall be permitted to test each telephone line (number) at alternating
24-hour intervals.

(8) The failure of either channel shall send a trouble signal
on the other channel within 4 minutes.

(4) When one transmission channel has failed, all status
change signals shall be sent over the other channel.

Exception:  Where used in combination with a DACT, a derived local
channel shall not be required to send status change signals other than
those indicating that adverse conditions exist on the telephone line
(number).

(5) The primary channel shall be capable of delivering an
indication to the DACT that the message has been re-
ceived by the supervising station.

(6) The first attempt to send a status change signal shall use
the primary channel.

Exception:  Where the primary channel is known to have failed.

(7) Simultaneous transmission over both channels shall be
permitted.

(8) Failure of telephone lines (numbers) or cellular service
shall be annunciated locally.

8.5.3.2.1.5 DACT Transmission Means. The following re-
quirements shall apply to all digital alarm communications
transmitters:

(1) A DACT shall be connected to two separate means of
transmission at the protected premises.

(2) The DACT shall be capable of selecting the operable
means of transmission in the event of failure of the other
means.

(3) The primary means of transmission shall be a telephone
line (number) connected to the public switched network.

(4) The first transmission attempt shall utilize the primary
means of transmission.

(5) Each DACT shall be programmed to call a second DACR
line (number) when the signal transmission sequence to
the first called line (number) is unsuccessful.

(6)*If long distance telephone service, including WATS, is
used, the second telephone number shall be provided by
a different long distance service provider if there are mul-
tiple providers.

(7) Each DACT shall automatically initiate and complete a
test signal transmission sequence to its associated DACR
at least once every 24 hours. A successful signal transmis-
sion sequence of any other type within the same 24-hour
period shall fulfill the requirement to verify the integrity
of the reporting system, provided signal processing is au-
tomated so that 24-hour delinquencies are individually
acknowledged by supervising station personnel.

(8)*If a DACT is programmed to call a telephone line (num-
ber) that is call forwarded to the line (number) of the
DACR, a means shall be implemented to verify the integ-
rity of the call forwarding feature every 4 hours.

8.5.3.2.2 Digital Alarm Communicator Receiver (DACR).
8.5.3.2.2.1 Equipment.

(A) Spare DACRs shall be provided in the supervising or sub-
sidiary station. The spare DACRs shall be able to be switched
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into the place of a failed unit within 30 seconds after detection
of failure.

(B) One spare DACR shall be permitted to serve as a backup
for up to five DACRs in use.

(C) The number of incoming telephone lines to a DACR
shall be limited to eight lines unless the signal receiving, pro-
cessing, display, and recording equipment at the supervising
or subsidiary station is duplicated and a switchover is able to
be accomplished in less than 30 seconds with no loss of signal
during this period, in which case the number of incoming
lines to the unit shall be permitted to be unlimited.

8.5.3.2.2.2 Transmission Channels.

(A)* The DACR equipment at the supervising or subsidiary
station shall be connected to a minimum of two separate in-
coming telephone lines (numbers). The lines (numbers) shall
have the following characteristics:

(1) If the lines (numbers) are in a single hunt group, they
shall be individually accessible; otherwise, separate hunt
groups shall be required.

(2) The lines (numbers) shall be used for no other purpose
than receiving signals from a DACT.

(8) The lines (numbers) shall be unlisted.

(B) The failure of any telephone line (number) connected to
a DACR due to loss of line voltage shall be annunciated visu-
ally and audibly in the supervising station.

(C)* The loading capacity for a hunt group shall be in ac-
cordance with Table 8.5.3.2.2.2 or be capable of demon-
strating a 90-percent probability of immediately answering
an incoming call.

(1) Table 8.5.3.2.2.2 shall be based on an average distribution
of calls and an average connected time of 30 seconds for a
message.

(2) Theloading figures in Table 8.5.3.2.2.2 shall presume that
the lines are in a hunt group (i.e., DACT is able to access
any line not in use).

(3) A single-line DACR shall not be allowed for any of the
configurations shown in Table 8.5.3.2.2.2.

(D) Each supervised burglar alarm (open/close) or each sup-
pressed guard’s tour transmitter shall reduce the allowable
DACTs as follows:

(1) Up to a fourline hunt group, by 10
(2) Up to afive-line hunt group, by 7
(3) Up to asix-line hunt group, by 6

(4) Up to a seven-line hunt group, by 5
(5) Up to an eightline hunt group, by 4

(E) Each guard’s tour transmitter shall reduce the allowable
DACT: as follows:

(1) Up to a fourline hunt group, by 30
(2) Up to a five-line hunt group, by 21
(3) Up to asix-line hunt group, by 18

(4) Up to a seven-line hunt group, by 15
(5) Up to an eightline hunt group, by 12

(F)* A signal shall be received on each individual incoming
DACR line at least once every 24 hours.

(G) The failure to receive a test signal from the protected
premises shall be treated as a trouble signal.
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Table 8.5.3.2.2.2 Loading Capacities for Hunt Groups
System Loading at Number of Lines in Hunt Group
the Supervising
Station 1 2 3 4 5-8

With DACR lines

processed in

parallel
Number of NA 5,000 10,000 20,000 20,000

initiating circuits
Number of DACTs NA 500
With DACR lines
processed serially
(put on hold, then
answered one at a
time)
Number of NA 3,000
initiating circuits
Number of DACTs NA 300 800 1,000 1,000

1,500 3,000 3,000

5,000 6,000 6,000

NA = Not allowed.

8.5.3.2.3 Digital Alarm Radio System (DARS).
8.5.3.2.3.1 General Requirements.

(A) If any DACT signal transmission is unsuccessful, the in-
formation shall be transmitted by means of the digital alarm
radio transmitter (DART).

(B) The DACT shall continue its transmission sequence as
required by 8.5.3.2.1.3(C).

(C) The DARS shall be capable of demonstrating a minimum
of 90-percent probability of successfully completing each
transmission sequence.

(D) Transmission sequences shall be repeated a minimum of
five times. The DART transmission shall be permitted to be
terminated in less than five sequences if the DACT successfully
communicates to the DACR.

(E) Each DART shall automatically initiate and complete a
test signal transmission sequence to its associated digital alarm
radio receiver (DARR) at least once every 24 hours. A success-
ful DART signal transmission sequence of any other type
within the same 24-hour period shall fulfill the requirement to
test the integrity of the reporting system, provided signal pro-
cessing is automated so that 24-hour delinquencies are indi-
vidually acknowledged by supervising station personnel.

8.5.3.2.3.2 Digital Alarm Radio Transmitter (DART). A DART
shall transmit a digital code or another approved signal by use
of radio transmission to its associated digital alarm radio re-
ceiver (DARR).

(A) Signal repetition, digital parity check, or another ap-
proved means of signal verification shall be used.

(B) The DART shall comply with applicable FCC rules consis-
tent with its operating frequency.

8.5.3.2.3.3 Digital Alarm Radio Receiver (DARR) Equipment.

(A) Aspare DARR shall be provided in the supervising station
and shall be able to be switched into the place of a failed unit
within 30 seconds after detection of failure.

(B) Facilities shall be provided at the supervising station for
supervisory and control functions of subsidiary and repeater
station radio-receiving equipment. This shall be accomplished
via a supervised circuit where the radio equipment is remotely
located from the supervising or subsidiary station. The follow-
ing conditions shall be supervised at the supervising station:

(1) Failure of ac power supplying the radio equipment

(2) Malfunction of receiver

(3) Malfunction of antenna and interconnecting cable

(4) Indication of automatic switchover of the DARR

(5) Malfunction of data transmission line between the DARR
and the supervising or subsidiary station

8.5.3.3 McCulloh Systems.
8.5.3.3.1 Transmitters.

(A) A coded alarm signal from a transmitter shall consist of
not less than three complete rounds of the number or code
transmitted.

(B)* A coded fire alarm box shall produce not less than three
signal impulses for each revolution of the coded signal wheel
or another approved device.

(C) Circuit-adjusting means for emergency operating shall be
permitted to be either automatic or be provided through
manual operation upon receipt of a trouble signal.

(D)* Equipment shall be provided at the supervising or subsid-
iary station on all circuits extending from the supervising or
subsidiary station that is utilized for McCulloh systems for per-
forming the following:

(1) Tests on current on each circuit under nontransmitting
conditions

(2) Tests on current on each side of the circuit with the receiv-
ing equipment conditioned for an open circuit

8.5.3.3.2 Transmission Channels.

(A) Circuits between the protected premises and the super-
vising or subsidiary station that are essential to the actuation
or operation of devices that initiate a signal indicative of fire
shall be arranged so that the occurrence of a single break or
single ground fault does not prevent transmission of an alarm.

(B) Circuits wholly within the supervising or subsidiary sta-
tion shall not be required to be arranged in accordance with
8.5.3.3.2(A).

(C) The carrier system portion of circuits shall not be re-
quired to be arranged in accordance with 8.5.3.3.2(A).

(D) The occurrence of a single break or a single ground fault
on any circuit shall not of itself cause a false signal that is able
to be interpreted as an alarm of fire. If such a single fault
prevents the functioning of any circuit, its occurrence shall be
indicated automatically at the supervising station by a trouble
signal that compels attention and that is distinguishable from
signals other than those indicative of an abnormal condition
of supervised parts of a fire suppression system(s).

(E) The circuits and devices shall be arranged to receive and
record a signal identifiable as to location of origin, and provi-
sions shall be made for identifying transmission to the public
fire service communications center.

(F) Multipoint transmission channels between the protected
premises and the supervising or subsidiary station and within
the protected premises, consisting of one or more coded
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transmitters and an associated system unit(s), shall meet the
requirements of either 8.5.3.3.2(G) or 8.5.3.3.2(H).

(G) If end-to-end metallic continuity is present, signals shall
be received from other points under any one of the following
transmission channel fault conditions at one point on the line:

(1) Open

(2) Ground

(3) *Wire-to-wire short
(4) Open and ground

(H) If end-to-end metallic continuity is not present, the non-
metallic portion of transmission channels shall meet all of the
following requirements:

(1) Two nonmetallic channels or one channel plus a means
for immediate transfer to a standby channel shall be pro-
vided for each transmission channel, with a maximum of
eight transmission channels being associated with each
standby channel, or shall be furnished over one channel,
provided that service is limited to one plant.

(2) The two nonmetallic channels (or one channel with
standby arrangement) for each transmission channel
shall be provided by one of the following means, shown in
descending order of preference:

(a) Over separate facilities and separate routes
(b) Over separate facilities in the same route
(c) Over the same facilities in the same route

(3) Failure of a nonmetallic channel or any portion thereof
shall be indicated immediately and automatically in the
supervising station.

(4) Signals shall be received from other points under any one
of the following fault conditions at one point on the me-
tallic portion of the transmission channel:

(a) Open
(b) Ground
(c)*Wire-to-wire short

8.5.3.3.3 Loading Capacity of McCulloh Circuits.

8.5.3.3.3.1 The number of transmitters connected to any trans-
mission channel shall be limited to eliminate interference.

8.5.3.3.3.2 The total number of code wheels or other ap-
proved devices connected to a single transmission channel
shall not exceed 250.

8.5.3.3.3.3 Alarm signal transmission channels shall be reserved
exclusively for fire alarm signal transmitting service unless the
transmission channels meet the requirements of 8.5.3.3.3.6.

8.5.3.3.3.4 The number of waterflow switches permitted to be
connected to actuate a single transmitter shall not exceed five
switches.

8.5.3.3.3.5 The number of supervisory switches permitted to
be connected to actuate a single transmitter shall not exceed
20 switches.

8.5.3.3.3.6 Combined alarm and supervisory transmission
channels shall comply with the following:

(1) If both sprinkler supervisory signals and fire or waterflow
alarm signals are transmitted over the same transmission
channel, provision shall be made to obtain either alarm
signal precedence or continuous repetition of the alarm
signal to prevent the loss of any alarm signal.

(2) Othersignal transmitters (e.g., burglar, industrial processes)
on an alarm transmission channel shall not exceed five.
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8.5.3.3.3.7* If signals from manual fire alarm boxes and water-
flow alarm transmitters within a building are transmitted over
the same transmission channel and are operating at the same
time, there shall be no interference with the fire box signals.
Provision of the shunt noninterfering method of operation
shall be permitted for this performance.

8.5.3.3.3.8 One alarm transmission channel shall serve not
more than 25 plants.

(A) Aplantshall be permitted to consist of one or more build-
ings under the same ownership, and the circuit arrangement
shall be such that an alarm signal cannot be received from
more than one transmitter at a time within a plant.

(B) If such noninterference is not provided, each building
shall be a plant.

8.5.3.3.3.9 One sprinkler supervisory transmission channel
circuit shall serve not more than 25 plants. A plant shall be
permitted to consist of one or more buildings under the same
ownership.

8.5.3.3.3.10 Connections to a guard supervisory transmission
channel or to a combination manual fire alarm and guard
transmission channel shall be limited so that not more than 60
scheduled guard report signals are transmitted in any 1-hour
period. Patrol scheduling shall be such as to eliminate inter-
ference between guard report signals.

8.5.3.3.4% Unless accepted by the authority having jurisdic-
tion, McCulloh systems shall not be permitted to be installed
after June 30, 2003.

8.5.3.4 Two-Way Radio Frequency (RF) Multiplex Systems.

8.5.3.4.1 Maximum Operating Time. The maximum end-to-
end operating time parameters allowed for a two-way RF mul-
tiplex system shall be as follows:

(1) The maximum allowable time lapse from the initiation of
a single fire alarm signal until it is recorded at the super-
vising station shall not exceed 90 seconds. When any num-
ber of subsequent fire alarm signals occur at any rate, they
shall be recorded at a rate no slower than one every addi-
tional 10 seconds.

(2) The maximum allowable time lapse from the occurrence
of an adverse condition in any transmission channel until
recording of the adverse condition is started shall not ex-
ceed 90 seconds for Type 4 and Type 5 systems. The re-
quirements of 8.5.3.4.4 shall apply.

(3) In addition to the maximum operating time allowed for
fire alarm signals, the requirements of one of the follow-
ing paragraphs shall be met:

(a) Asystem unit that has more than 500 initiating device
circuits shall be able to record not less than 50 simul-
taneous status changes within 90 seconds.

(b) Asystem unit that has fewer than 500 initiating device
circuits shall be able to record not less than 10 per-
cent of the total number of simultaneous status
changes within 90 seconds.

8.5.3.4.2 Supervisory and Control Functions. Facilities shall
be provided at the supervising station for the following super-
visory and control functions of the supervising or subsidiary
station and the repeater station radio transmitting and receiv-
ing equipment, which shall be accomplished via a supervised
circuit where the radio equipment is remotely located from
the system unit:
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(1) RF transmitter in use (radiating).

(2) Failure of ac power supplying the radio equipment.

(3) RF receiver malfunction.

(4) Indication of automatic switchover.

(5) Independent deactivation of either RF transmitter shall
be controlled from the supervising station.

8.5.3.4.3 Transmission Channel.

8.5.3.4.3.1 The RF multiplex transmission channel shall termi-
nate in an RF transmitter/receiver at the protected premises and
in a system unit at the supervising or subsidiary station.

8.5.3.4.3.2 Operation of the transmission channel shall con-
form to the requirements of this Code whether channels are pri-
vate facilities, such as microwave, or leased facilities furnished by
a communications utility company. If private signal transmission
facilities are used, the equipment necessary to transmit signals
shall also comply with requirements for duplicate equipment or
replacement of critical components, as described in 8.5.5.2.

8.5.3.4.4%* Categories. Two-way RF multiplex systems shall be
divided into Type 4 or Type 5 classifications based on their
ability to perform under adverse conditions.

8.5.3.4.4.1 A Type 4 system shall have two or more control
sites configured as follows:

(1) Each site shall have an RF receiver interconnected to the
supervising or subsidiary station by a separate channel.

(2) The RF transmitter/receiver located at the protected pre-
mises shall be within transmission range of at least two RF
receiving sites.

(3) The system shall contain two RF transmitters that are one
of the following:

(a) Located at one site with the capability of interrogating
all of the RF transmitters/receivers on the premises

(b) Dispersed with all of the RF transmitters/receivers on
the premises having the capability to be interrogated
by two different RF transmitters

(4) Each RF transmitter shall maintain a status that allows
immediate use at all times. Facilities shall be provided in
the supervising or subsidiary station to operate any off-
line RF transmitter at least once every 8 hours.

(5) Any failure of one of the RF receivers shall in no way in-
terfere with the operation of the system from the other RF
receiver. Failure of any receiver shall be annunciated at
the supervising station.

(6) A physically separate channel shall be required between
each RF transmitter or RF receiver site, or both, and the
system unit.

8.5.3.4.4.2 A Type 5 system shall have a single control site
configured as follows:

(1) Aminimum of one RF receiving site
(2) Aminimum of one RF transmitting site

8.5.3.4.5 Loading Capacities.

(A) The loading capacities of two-way RF multiplex systems
shall be based on the overall reliability of the signal receiving,
processing, display, and recording equipment at the supervis-
ing or subsidiary station and the capability to transmit signals
during adverse conditions of the transmission channels.

(B) Allowable loading capacities shall comply with Table
8.5.3.4.5.

(C) The capacity of a system unit shall be permitted to be
unlimited if the signal receiving, processing, display, and re-
cording equipment are duplicated at the supervising station
and a switchover is able to be accomplished in not more than
30 seconds with no loss of signals during this period.

Table 8.5.3.4.5 Loading Capacities for Two-Way RF
Multiplex Systems

System Type

Trunks Type 4 Type 5

Maximum number of fire alarm 5,120 1,280
service initiating device circuits
per primary trunk facility

Maximum number of leg facilities 512 128
for fire alarm service per primary
trunk facility

Maximum number of leg facilities 128 128
for all types of fire alarm service
per secondary trunk facility”

Maximum number of all types of
initiating device circuits per
primary trunk facility in any
combination

Maximum number of leg facilities 1,024 256
for types of fire alarm service per
primary trunk facility in any
combination®

System Units at the Supervising
Station

Maximum number of all types of
initiating device circuits per
system unit*

Maximum number of fire protected 512 512
buildings and premises per
system unit

Maximum number of fire alarm 5,120 5,120
service initiating device circuits
per system

Systems Emitting from Subsidiary — —
Station”

10,240 2,560

10,240 10,240

“Includes every initiating device circuit (e.g., waterflow, fire alarm,
supervisory, guard, burglary, hold-up).
"Same as system units at the supervising station.

8.5.3.5 One-Way Private Radio Alarm Systems.

8.5.3.5.1 Independent Receivers. The requirements of 8.5.3.5
for a radio alarm repeater station receiver (RARSR) shall be sat-
isfied if the signals from each radio alarm transmitter (RAT) are
received and supervised, in accordance with Chapter 8, by at least
two independently powered, independently operating, and sepa-
rately located RARSRs or radio alarm supervising station receiver
(RASSRs), or by one of each. At least two separate paths shall be
provided from a RAT to the ultimate RASSR.

8.5.3.5.2* Maximum Operating Time. The end-to-end operat-
ing time parameters allowed for a one-way radio alarm system
shall be as follows:

(1) There shall be a 90-percent probability that the time
between the initiation of a single fire alarm signal until
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it is recorded at the supervising station will not exceed
90 seconds.

(2) There shall be a 99-percent probability that the time be-
tween the initiation of a single fire alarm signal until it is
recorded at the supervising station will not exceed
180 seconds.

(3) There shall be a 99.999-percent probability that the time
between the initiation of a single fire alarm signal until it
is recorded at the supervising station will not exceed 7.5
minutes (450 seconds), at which time the RAT shall cease
transmitting. When any number of subsequent fire alarm
signals occur at any rate, they shall be recorded at an av-
erage rate no slower than one every additional 10 sec-
onds.

(4) In addition to the maximum operating time allowed for
fire signals, the system shall be able to record not less than
12 simultaneous status changes within 90 seconds at the
supervising station.

8.5.3.5.3 Supervision. Equipment shall be provided at the su-
pervising station for the supervisory and control functions of
the supervising or subsidiary station and for the repeater sta-
tion radio transmitting and receiving equipment. This shall be
accomplished via a supervised circuit where the radio equip-
ment is remotely located from the system unit.

(A) The following conditions shall be supervised at the super-
vising station:

(1) Failure of ac power supplying the radio equipment
(2) Malfunction of RF receiver
(3) Indication of automatic switchover, if applicable

(B) Interconnections between elements of transmitting
equipment, including any antennas, shall be supervised either
to cause an indication of failure at the protected premises or
to transmit a trouble signal to the supervising station.

(C) If elements of transmitting equipment are physically
separated, the wiring or cabling between them shall be pro-
tected by conduit.

8.5.3.5.4 Transmission Channels.

8.5.3.5.4.1 The one-way RF transmission channel shall origi-
nate with a RAT at the protected premises and shall terminate
at the RF receiving system of an RARSR or RASSR capable of
receiving transmissions from such transmitting devices.

8.5.3.5.4.2 A receiving network transmission channel shall
terminate at an RARSR at one end and with either another
RARSR or an RASSR at the other end.

8.5.3.5.4.3 Operation of receiving network transmission chan-
nels shall conform to the requirements of this Code whether
channels are private facilities, such as microwave, or leased facili-
ties furnished by a communications utility company.

8.5.3.5.4.4 If private signal transmission facilities are used,
the equipment necessary to transmit signals shall also comply
with requirements for duplicate equipment or replacement of
critical components as described in 8.5.5.2.

8.5.3.5.4.5 The system shall provide information that indicates
the quality of the received signal for each RARSR supervising
each RAT in accordance with 8.5.3.5 and shall provide informa-
tion at the supervising station when such signal quality falls below
the minimum signal quality levels set forth in 8.5.3.5.

8.5.3.5.4.6 Each RAT shall be installed in such a manner so as
to provide a signal quality over at least two independent one-
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way RF transmission channels, of the minimum quality level
specified, that satisfies the performance requirements in
8.5.2.4 and 8.5.5.

8.5.3.5.5 System Categories. One-way radio alarm systems
shall be divided into two categories based on the following
number of RASSRs present in the system:

(1) A Type 6 system shall have one RASSR and at least two
RARSRs.

(2) AType 7 system shall have more than one RASSR and at
least two RARSRSs.

(3) InaType 7 system, when more than one RARSR is out of
service and, as a result, any RATs are no longer being su-
pervised, the affected supervising station shall be notified.

(4) In a Type 6 system, when any RARSR is out of service, a
trouble signal shall be annunciated at the supervising
station.

8.5.3.5.6 Loading Capacities. The loading capacities of one-
way radio alarm systems shall be based on the overall reliability
of the signal receiving, processing, display, and recording
equipment at the supervising or subsidiary station and the ca-
pability to transmit signals during adverse conditions of the
transmission channels.

(A) Allowable loading capacities shall be in accordance with
Table 8.5.3.5.6.

(1) Each guard’s tour transmitter shall reduce the allowable
RATs by 15.

(2) Each two-way protected premises radio transmitter shall
reduce the allowable RATs by two.

(3) Each supervised burglar alarm (open/close) or each sup-
pressed guard’s tour transmitter shall reduce the allow-
able RATSs by five.

(B) If the signal receiving, processing, display, and recording
equipment is duplicated at the supervising station and a
switchover is able to be accomplished in not more than 30 sec-
onds with no loss of signals during this period, the capacity of
a system unit shall be permitted to be unlimited.

8.5.3.6 Directly Connected Noncoded Systems.

8.5.3.6.1 Circuits. Circuits for transmission of alarm signals
between the fire alarm control unit or the transmitter in the
protected premises and the supervising station shall be ar-
ranged so as to comply with the following provisions:

(1) These circuits shall be arranged so that the occurrence of
asingle break or single ground fault does not prevent the
transmission of an alarm signal. Circuits complying with
this paragraph shall be automatically self-adjusting in the
event of either a single break or a single ground fault and
shall be automatically self-restoring in the event that the
break or fault is corrected.

(2) These circuits shall be arranged so that they are isolated
from ground (except for reference ground detection)
and so that a single ground fault does not prevent the
transmission of an alarm signal. Circuits complying with
this paragraph shall be provided with a ground reference
circuit so as to detect and indicate automatically the exist-
ence of a single ground fault.

(3) A multiple ground-fault condition that would prevent
alarm operation shall be indicated by an alarm or by a
trouble signal.

(4) Circuits for transmission of supervisory signals shall be
separate from alarm circuits.



SUPERVISING STATION FIRE ALARM SYSTEMS 72-75

(5) The occurrence of a single break or a single ground fault
on any circuit shall not of itself cause a false signal that is
able to be interpreted as an alarm of fire.

(6) The requirements of this section shall not apply to the
following circuits:

(a) Circuits wholly within the supervising station

(b) Circuits wholly within the protected premises extend-
ing from one or more automatic fire detectors or
other noncoded initiating devices other than water-
flow devices to a transmitter or control unit

(c) Power supply leads wholly within the building or
buildings protected

Table 8.5.3.5.6 Loading Capacities of One-Way Radio Alarm
Systems

System Type

Radio Alarm Repeater Station

Receiver (RARSR) Type 6 Type 7

Maximum number of fire 5,120 5,120
alarm service initiating
device circuits per RARSR

Maximum number of RATs for 512 512
fire

Maximum number of all types
of initiating device circuits
per RARSR in any
combination*

Maximum number of RATs for 1,024 1,024
all types of fire alarm service
per RARSR in any
combination*

System Units at the Supervising
Station

Maximum number of all types
of initiating device circuits
per system unit*

Maximum number of 512 512
fire-protected buildings and
premises per system unit

Maximum number of fire 5,120 5,120
alarm service initiating
device circuits per system
unit

10,240 10,240

10,240 10,240

*Includes every initiating device circuit (e.g., waterflow, fire alarm,
supervisory, guard, burglary, hold-up).

8.5.3.6.2 Loading Capacity of Circuits.

(A) The number of initiating devices connected to any signal-
ing circuit and the number of plants that shall be permitted to
be served by a signal circuit shall be determined by the author-
ity having jurisdiction and shall not exceed the limitations
specified in this subsection.

(B) A plant shall be permitted to consist of one or more
buildings under the same ownership.

(C)* Assingle circuit shall not serve more than one plant.
8.5.3.7 Private Microwave Radio Systems.

8.5.3.7.1* If a private microwave radio is used as the transmis-
sion channel and communications channel, supervised trans-

mitting and receiving equipment shall be provided at supervis-
ing, subsidiary, and repeater stations.

8.5.3.7.2 If more than five protected buildings or premises or
50 initiating devices or initiating device circuits are being ser-
viced by a private radio carrier, the supervising, subsidiary, and
repeater station radio facilities shall meet all of the following
criteria:

(1) Dual supervised transmitters, arranged for automatic
switching from one to the other in case of trouble, shall be
installed.

(2) If the transmitters are located where someone is always on
duty, switchboard facilities shall be permitted to be manu-
ally operated, provided the switching is able to be carried
out within 30 seconds.

(3) If the transmitters are located where no one is continuously
on duty, the circuit extending between the supervising sta-
tion and the transmitters shall be a supervised circuit.

(4)*Transmitters shall be operated on a time ratio of 2:1
within each 24 hours.

(5) Dual receivers shall be installed with a means for selecting
a usable output from one of the two receivers.

(6) The failure of one receiver shall in no way interfere with
the operation of the other receiver, and failure of either
receiver shall be annunciated.

8.5.3.7.3 Means shall be provided at the supervising station
for the supervision and control of supervising, subsidiary, and
repeater station radio transmitting and receiving equipment.
If the radio equipment is remote from the supervising station,
this shall be accomplished via a supervised circuit.

(A) The following conditions shall be supervised at the super-
vising station:

(1) Transmitter in use (radiating)

(2) Failure of ac power supplying the radio equipment
(3) Receiver malfunction

(4) Indication of automatic switchover

(B) It shall be possible to independently deactivate either
transmitter from the supervising station.

8.5.4 Other Transmission Technologies.

8.5.4.1 Conformance. Other transmission technologies shall
include those transmission technologies that operate on prin-
ciples different from specific transmission technologies cov-
ered by this chapter and shall be permitted to be installed if
they conform to the requirements of this subsection and to all
other applicable requirements of this Code.

8.5.4.2 Federal Communications Commission. Fire alarm sys-
tem equipment and installations shall comply with the Federal
Communications Commission (FCC) rules and regulations, as
applicable, concerning electromagnetic radiation, use of ra-
dio frequencies, and connections to the public switched tele-
phone network of telephone equipment, systems, and protec-
tion apparatus.

8.5.4.3 National Electrical Code. Equipment shall be installed
in compliance with NFPA 70, National Electrical Code.

8.5.4.4 Communications Integrity. Provision shall be made to
monitor the integrity of the transmission technology and its com-
munications path. The following requirements shall apply:

(1) Any failure shall be annunciated at the supervising station
within 5 minutes of the failure.

2002 Edition



72-76 NATIONAL FIRE ALARM CODE

(2) If communications cannot be established with the super-
vising station, an indication of this failure to communi-
cate shall be annunciated at the protected premises.

(3) Ifa portion of the communications path cannot be moni-
tored for integrity, a redundant communications path
shall be provided.

(4) Provision shall be made to monitor the integrity of the
redundant communications path.

(5) Failure of both the primary and redundant communica-
tions paths shall be annunciated at the supervising station
within not more than 24 hours of the failure.

(6) System units at the supervising station shall be restored to
service within 30 minutes of a failure.

(7) The transmission technology shall be designed so that
upon failure of a transmission channel serving a system
unit at the supervising station, the loss of the ability to
monitor shall not affect more than 3000 transmitters.

8.5.4.5 Spare System Unit Equipment. An inventory of spare
equipment shall be maintained at the supervising station such
that any failed piece of equipment can be replaced and the
systems unit restored to full operation within the time limita-
tions specified in this Code.

8.5.4.6 Loading Capacity of a System Unit.

(A) The maximum number of independent fire alarm sys-
tems connected to a single system unit shall be limited to 512.

(B) If duplicate spare system units are maintained at the su-
pervising station and switchover can be achieved in 30 sec-
onds, then the system capacity shall be unlimited.

8.5.4.7 End-to-End Communication Time for an Alarm. The
maximum duration between the initiation of an alarm signal
at the protected premises, transmission of the signal, and sub-
sequent display and recording of the alarm signal at the super-
vising station shall not exceed 90 seconds.

8.5.4.8 Unique Identifier. If a transmitter shares a transmis-
sion or communications channel with other transmitters, it
shall have a unique transmitter identifier.

8.5.4.9 Recording and Display Rate of Subsequent Alarms.
Recording and display of alarms at the supervising station
shall be at a rate no slower than one complete signal every
10 seconds.

8.5.4.10 Signal Error Detection and Correction.

(A) Communication of alarm, supervisory, and trouble sig-
nals shall be in a highly reliable manner to prevent degrada-
tion of the signal in transit, which in turn would result in ei-
ther of the following:

(1) Failure of the signal to be displayed and recorded at the
supervising station

(2) An incorrect corrupted signal displayed and recorded at
the supervising station

(B) Reliability of the signal shall be achieved by any of the
following:

(1) Signal repetition — multiple transmissions repeating the
same signal

(2) Parity check — a mathematically check sum algorithm of
a digital message that verifies correlation between trans-
mitted and received message

(3) An equivalent means to 8.5.4.10(B) (1) or 8.5.4.10(B) (2)
that provides a certainty of 99.99 percent that the received
message is identical to the transmitted message.
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8.5.4.11* Signal Priority. If the communications methodology
is shared with any other usage, all fire alarm, supervisory, and
trouble signals shall take precedence, in that respective order
of priority, over all other signals unless otherwise permitted by
the authority having jurisdiction.

Exception: If an order of signal priority cannot be assured, then the
maximum duration between the initiation of an alarm signal at the
protected premises, transmission of the signal, and subsequent display
and recording of the alarm signal at the supervising station shall not
exceed 90 seconds.

8.5.4.12 Sharing Communications Equipment On-Premises.
If the fire alarm transmitter is sharing on-premises communi-
cations equipment, the shared equipment shall be listed for
the purpose. If on-premises communications equipment is
not listed for the purpose, the fire alarm transmitter shall be
installed ahead of the unlisted communications equipment.

8.5.4.13 Service Provider Diversity. When a redundant path is
required, the alternate path shall be provided by a public com-
munications service provider different from the primary path,
if available.

8.5.4.14 Throughput Probability. When the supervising station
does not regularly communicate with the transmitter at least
once every 200 seconds, then the throughput probability of the
alarm transmission shall be at least 90 percent in 90 seconds,
99 percent in 180 seconds, or 99.999 percent in 450 seconds.

8.5.4.15 Unique Flaws Not Covered by this Code. If a commu-
nications technology has a unique flaw that could result in the
failure to communicate a signal, the implementation of that
technology for fire alarm signaling shall compensate for that
flaw so as to eliminate the risk of missing a fire alarm signal.

8.5.5 Display and Recording Requirements for All Transmis-
sion Technologies.

8.5.5.1* Any status changes, including the initiation or restora-
tion to normal of a trouble condition, that occur in an initiating
device or in any interconnecting circuits or equipment, includ-
ing the local protected premises controls from the location of the
initiating device(s) to the supervising station, shall be presented
in a form to expedite prompt operator interpretation. Status
change signals shall provide the following information:

(1) Identification of the type of signal to show whether itis an
alarm, supervisory, delinquency, or trouble signal.

(2) Identification of the signal to differentiate between an initia-
tion of an alarm, supervisory, delinquency, or trouble signal
and a clearing from one or more of these conditions.

(3) Identification of the point of origin of each status change
signal.

8.5.5.2* If duplicate equipment for signal receiving, processing,
display, and recording is not provided, the installed equipment
shall be designed so that any critical assembly is able to be re-
placed from on-premises spares and the system is able to be re-
stored to service within 30 minutes. A critical assembly shall be an
assembly in which a malfunction prevents the receipt and inter-
pretation of signals by the supervising station operator.

Exception: Proprietary and remote station systems.

8.5.5.3* Any method of recording and display or indication of
change of status signals shall be permitted, provided all of the
following conditions are met:

(1) Each change of status signal requiring action to be taken
by the operator shall result in an audible signal and not
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less than two independent methods of identifying the
type, condition, and location of the status change.

(2) Each change of status signal shall be automatically re-
corded. The record shall provide the type of signal, con-
dition, and location as required by 8.5.5.1 in addition to
the time and date the signal was received.

(3) Failure of an operator to acknowledge or act upon a
change of status signal shall not prevent subsequent alarm
signals from being received, indicated or displayed, and
recorded.

(4) Change of status signals requiring action to be taken by
the operator shall be displayed or indicated in a manner
that clearly differentiates them from those that have been
acted upon and acknowledged.

(5) Each incoming signal to a DACR or DARR shall cause an
audible signal that persists until manually acknowledged.

Exception:  Test signals required by 8.5.3.2.1.5(7) received at a
DACR or a DARR.

8.5.6 Testing and Maintenance Requirements for All Trans-
mission Technologies. Testing and maintenance of communi-
cations methods shall be in accordance with the requirements
of Chapter 10.

Chapter 9 Public Fire Alarm Reporting Systems

9.1 Application.

9.1.1 The installation and use of public fire alarm reporting
systems and auxiliary fire alarm systems shall comply with the
requirements of this chapter.

9.1.2 The requirements of this chapter shall apply to systems
and equipment for the transmission and reception of fire
alarm and other emergency signals, including those from aux-
iliary fire alarm systems, connected to the public fire alarm
reporting system.

9.1.3 The requirements of Chapter 4 and Chapter 10 shall
also apply unless they are in conflict with this chapter.

9.1.4 The requirements of this chapter shall not apply to
Chapter 11 unless otherwise noted.

9.1.5 The application of public fire alarm reporting systems
and auxiliary fire alarm systems to provide defined reporting
functions from or within private premises shall be permitted
where approved by the authority having jurisdiction.

9.2 General Fundamentals.

9.2.1* Public fire alarm reporting systems shall be designed, in-
stalled, operated, and maintained in accordance with this chap-
ter to provide reliable transmission and receipt of fire alarms in a
manner acceptable to the authority having jurisdiction.

9.2.2 A public fire alarm reporting system, as described
herein, shall be permitted to be used for the transmission of
other signals or calls of a public emergency nature, provided
such transmission does not interfere with the transmission
and receipt of fire alarms.

9.3 Management and Maintenance.

9.3.1 All systems shall be under the control of a designated
jurisdictional employee.

9.3.2 Maintenance by an organization or person other than
from the jurisdiction or an employee of the jurisdiction shall

be by written contract, guaranteeing performance acceptable
to the authority having jurisdiction.

9.3.3 Where maintenance is provided by an organization or
person(s) other than the jurisdiction or its employees, com-
plete written records of the installation, maintenance, test,
and extension of the system shall be forwarded to the desig-
nated employee as soon as possible.

9.3.4 All equipment shall be accessible to the authority hav-
ing jurisdiction for the purpose of maintenance.

9.3.5 Records of wired public fire alarm reporting system cir-
cuits shall include the following:

(1) Outline plans showing terminals and box sequence

(2) Diagrams of applicable office wiring

(3) List of materials used, including trade name, manufac-
turer, and year of purchase or installation

9.3.6 Public fire alarm reporting systems as defined in this
chapter, shall, in their entirety, be subject to a complete opera-
tional acceptance test upon completion of system installation.

9.3.6.1 This test(s) shall be made in accordance with the re-
quirements of the authority having jurisdiction; however, in
no case shall the operational functions tested be less than
those stipulated in Chapter 10.

9.3.6.2 Acceptance tests shall also be performed on any
alarm-reporting devices as identified in this chapter that are
added subsequent to the installation of the initial system.

9.4 Alarm Transmission Equipment (Auxiliary Boxes, Master
Boxes, and Street Boxes).

9.4.1 General. The requirements of 9.4.1.1 through 9.4.1.5
shall apply to all alarm transmission equipment.

9.4.1.1 Concurrent operation of at least four boxes shall not
result in the loss of an alarm.

9.4.1.2 Boxes, when in an abnormal condition, shall leave the
circuit usable.

9.4.1.3 Boxes shall be designed so that recycling does not
occur when a box-actuating device is held in the actuating
position and shall be ready to accept a new signal as soon as
the actuating device is released.

9.4.1.4% Boxes, when actuated, shall give a visible or audible
indication to the user that the box is operating or that the
signal has been transmitted to the public fire service commu-
nications center.

9.4.1.5 Box cases and parts that are accessible to the public
shall be of insulating materials or permanently and effectively
grounded. All ground connections to street boxes shall com-
ply with the requirements of NFPA 70, National Electrical Code,
Article 250.

9.4.2 Publicly Accessible Fire Service Boxes (Street Boxes).

9.4.2.1 Fundamental Requirements. The requirements of
9.4.2.1.1 through 9.4.2.1.11 shall apply to all publicly acces-
sible fire service boxes.

9.4.2.1.1 Means for actuation of alarms by the public shall be
located where they are conspicuous and accessible for operation.

9.4.2.1.2 The street box housing shall protect the internal
components from the weather.
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9.4.2.1.3 Doors on street boxes shall remain operable under
adverse climatic conditions, including icing and salt spray.

9.4.2.1.4 Street boxes shall be recognizable as such and
shall have instructions for use plainly marked on their exte-
rior surfaces.

9.4.2.1.5 Street boxes shall be securely mounted on poles,
pedestals, or structural surfaces as directed by the authority
having jurisdiction.

9.4.2.1.6* The location of publicly accessible boxes shall be
designated by the authority having jurisdiction.

9.4.2.1.7 Schools, hospitals, nursing homes, and places of
public assembly shall have a box located at the main entrance,
as directed by the authority having jurisdiction.

9.4.2.1.8 Street boxes shall be conspicuously visible and be
highlighted with a distinctive color.

9.4.2.1.9 All publicly accessible boxes mounted on support
poles shall be identified by a wide band of distinctive colors or
signs placed 2.44 m (8 ft) above the ground and visible from
all directions wherever possible.

9.4.2.1.10* Location-designating lights of distinctive color, vis-
ible for at least 460 m (1500 ft) in all directions, shall be in-
stalled over street boxes. The street light nearest the street
box, where equipped with a distinctively colored light, shall
meet this requirement.

9.4.2.1.11 Where street boxes are installed inside a structure,
the installation shall comply with 9.4.2.1.11.1 and 9.4.2.1.11.2.

9.4.2.1.11.1 The street box shall be placed as close as is prac-
ticable to the point of entrance of the circuit.

9.4.2.1.11.2 The exterior wire shall be installed in conduit or
electrical metallic tubing in accordance with Chapter 3 of
NFPA 70, National Electrical Code.

9.4.2.2 Coded Wired Street Boxes. The requirements of Sec-
tion 9.7 shall also apply.

9.4.2.3 Coded Radio Street Boxes.

9.4.2.3.1 Coded radio street boxes shall be designed and oper-
ated in compliance with all applicable rules and regulations of
the FCC, as well as with the requirements established herein.

9.4.2.3.2*% Each coded radio box shall automatically transmit a
test message at least once in each 24-hour period.

9.4.2.3.3 Coded radio street boxes shall provide no less than
three specific and individually identifiable functions to the
public fire service communications center, in addition to the
street box number, as follows:

(1) Test
(2) Tamper
(3) Fire

9.4.2.3.4* Coded radio street boxes shall transmit to the pub-

lic fire service communications center as follows:

(1) No less than one repetition for “test”
(2) No less than one repetition for “tamper”
(3) No less than two repetitions for “fire”

9.4.2.3.5 Where multifunction coded radio street boxes are
used to transmit signals in addition to those in 9.4.2.3.3, each
such additional signal shall be individually identifiable.
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9.4.2.3.6 Multifunction coded radio street boxes shall be de-
signed so as to prevent the loss of supplemental or concur-
rently actuated messages.

9.4.2.3.7 An actuating device held or locked in the activating
position shall not prevent the activation and transmission of
other messages.

9.4.2.3.8 The primary power source for coded radio street
boxes shall be permitted to be from one or more of the follow-
ing as approved by the authority having jurisdiction:

(1) Anutility distribution system

(2) A photovoltaic power system

(3) User power

(4) Self-powered using either an integral battery or other
stored energy source

9.4.2.3.9 Boxes powered by a utility distribution system shall
comply with 9.4.2.3.9.1 through 9.4.2.3.9.6.

9.4.2.3.9.1 Boxes shall have an integral standby, sealed, re-
chargeable battery that is capable of powering box functions
for at least 60 hours in the event of primary power failure.
Transfer to standby battery power shall be automatic and with-
out interruption to box operation.

9.4.2.3.9.2 Alocal trouble indication shall activate upon pri-
mary power failure.

9.4.2.3.9.3 Boxes operating from primary power shall be ca-
pable of operation with a dead or disconnected battery.

9.4.2.3.9.4 Abattery charger shall be provided in compliance
with 4.4.1.8.3, except as modified in 9.4.2.3.9.

9.4.2.3.9.5 When the primary power has failed, boxes shall
transmit a power failure message to the public fire service
communications center as part of subsequent test messages
until primary power is restored.

9.4.2.3.9.6 A low-battery message shall be transmitted to the
public fire service communications center where the remain-
ing battery standby time is less than 54 hours.

9.4.2.3.10 Boxes powered by a photovoltaic system shall com-
ply with 9.4.2.3.10.1 through 9.4.2.3.10.5.

9.4.2.3.10.1 Photovoltaic power systems shall provide box op-
eration for not less than 6 months.

9.4.2.3.10.2 Photovoltaic power systems shall be monitored
for integrity.

9.4.2.3.10.3 The battery shall have power to sustain opera-
tion for a minimum period of 15 days without recharging.

9.4.2.3.10.4 The box shall transmit a trouble message to the
public fire service communications center when the charger
has failed for more than 24 hours. This message shall be part
of all subsequent transmissions.

9.4.2.3.10.5 Where the remaining battery standby duration is
less than 10 days, a low-battery message shall be transmitted to
the public fire service communications center.

9.4.2.3.11 User-powered boxes shall have an automatic self-
test feature.

9.4.2.3.12 Self-powered boxes shall comply with 9.4.2.3.12.1
through 9.4.2.3.12.3.

9.4.2.3.12.1 Self-powered boxes shall operate for a period of
not less than 6 months.
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9.4.2.3.12.2 Self-powered boxes shall transmit a low-power
warning message to the public fire service communications
center for at least 15 days prior to the time the power source
will fail to operate the box. This message shall be part of all
subsequent transmissions.

9.4.2.3.12.3 Use of a charger to extend the life of a self-powered
box shall be permitted where the charger does not interfere with
box operation. The box shall be capable of operation for not less
than 6 months with the charger disconnected.

9.4.2.4 Telephone Street Boxes. The requirements of Section
9.7 shall also apply.

9.4.2.4.1 Where a handsetis used, the caps on the transmitter
and receiver shall be secured to reduce the probability of the
telephone street box being disabled due to vandalism.

9.4.2.4.2 Telephone street boxes shall be designed to allow
the public fire service communications center operator to de-
termine whether or not the telephone street box has been
restored to normal condition after use.

9.4.3 Auxiliary Fire Alarm Systems.

9.4.3.1 Application. The equipment and circuits necessary to
connect a protected premises to a public fire alarm reporting
system shall comply with the requirements of 9.4.3.

9.4.3.1.1 The requirements of Chapter 5 in addition to those
of Chapter 4 and Chapter 10 shall apply to auxiliary fire alarm
systems unless they conflict with the requirements of 9.4.3.

9.4.3.1.2 Where permitted by the authority having jurisdic-
tion, the use of systems described in Chapter 9 shall be
permitted to provide defined reporting functions from or
within private premises.

9.4.3.1.3 The requirements of Section 9.7 shall also apply to
coded wired auxiliary fire systems.

9.4.3.2 Types of Systems.

9.4.3.2.1 Auxiliary fire alarm systems shall be of the following
two types:

(1)*Local energy type

(a) Local energy systems shall be permitted to be of the
coded or noncoded type.
(b) Power supply sources for local energy systems shall
conform to Chapter 4.
(c) Transmitter trouble signals shall be annunciated at
the fire command center.
(2)*Shunt type
(a) Shunt systems shall be noncoded with respect to any
remote electrical tripping or actuating devices.
All conductors of the shunt circuit shall be installed
in accordance with NFPA 70, National Electrical Code,
Article 344, for rigid metal conduit, or Article 358, for
electrical metallic tubing.
Both sides of the shunt circuit shall be in the same
conduit.
Where a shunt loop is used, it shall not exceed a
length of 230 m (750 ft) and shall be in conduit.
Conductors of the shunt circuits shall not be smaller
than No. 14 AWG and shall be insulated as prescribed
in NFPA 70, National Electrical Code, Article 310.
(f) The power for shunt-type systems shall be provided by
the public fire alarm reporting system.

(b)

(g)*Alocal system made to an auxiliary system by the ad-
dition of a relay whose coil is energized by a local
power supply and whose normally closed contacts trip
a shunt-type master box shall not be permitted.

9.4.3.2.2 The interface of the two types of auxiliary fire alarm
systems with the three types of public fire alarm reporting sys-
tems shall be in accordance with Table 9.4.3.2.2.

Table 9.4.3.2.2 Application of Public Fire Alarm Reporting
Systems with Auxiliary Fire Alarm Systems

Reporting Local Energy
Systems Type Shunt Type
Coded wired Yes Yes
Coded radio Yes No
Telephone series Yes No

9.4.3.2.3 The application of the two types of auxiliary fire
alarm systems shall be limited to the initiating devices speci-
fied in Table 9.4.3.2.3.

Table 9.4.3.2.3 Application of Initiating Devices with

Auxiliary Fire Alarm Systems
Initiating Local Energy
Devices Type Shunt Type
Manual fire alarm Yes Yes
Waterflow or actuation of Yes Yes
the fire extinguishing
system(s) or
suppression system (s)
Automatic detection Yes No

devices

9.4.3.3 System Arrangement and Operation.

9.4.3.3.1 Shunt-type auxiliary systems shall be arranged so that
one auxiliary transmitter does not serve more than 9290 m?
(100,000 ft?) total area.

Exception:
Jurisdiction.

Where otherwise permitted by the authority having

9.4.3.3.2 A separate auxiliary transmitter shall be provided
for each building, or where permitted by the authority having
jurisdiction, for each group of buildings of single ownership
or occupancy.

9.4.3.3.3 The same box shall be permitted to be used as a
public fire alarm reporting system box and as a transmitting
device for an auxiliary system where permitted by the author-
ity having jurisdiction, provided that the box is located at the
outside of the entrance to the protected property.

9.4.3.3.4 Where 9.4.3.3.3 is applied, the fire department shall
be permitted to require the box to be equipped with a signal
light to differentiate between automatic and manual opera-
tion, unless local outside alarms at the protected property
serve the same purpose.

9.4.3.3.5 The transmitting device shall be located as required
by the authority having jurisdiction.
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9.4.3.3.6 The system shall be designed and arranged so thata
single fault on the auxiliary system shall not jeopardize opera-
tion of the public fire alarm reporting system and shall not, in
case of a single fault on either the auxiliary or public fire alarm
reporting system, transmit a false alarm on either system.

Exception:  Shunt systems complying with 9.4.3.2.1(2).

9.4.3.3.7 A means that is available only to the agency respon-
sible for maintaining the public fire alarm reporting system
shall be provided for disconnecting the auxiliary loop to the
connected property.

9.4.3.3.8 Notification shall be given to the designated represen-
tative of the property when the auxiliary box is not in service.

9.4.3.3.9 An auxiliary fire alarm system shall be used only in
connection with a public fire alarm reporting system that is
approved for the service. A system approved by the authority
having jurisdiction shall meet this requirement.

9.4.3.3.10 Permission for the connection of an auxiliary fire
alarm system to a public fire alarm reporting system, and ac-
ceptance of the type of auxiliary transmitter and its actuating
mechanism, circuits, and components connected thereto,
shall be obtained from the authority having jurisdiction.

9.4.3.3.11 Subsection 9.4.3 shall not require the use of au-
dible alarm signals other than those necessary to operate the
auxiliary fire alarm system. Where it is desired to provide fire
alarm evacuation signals in the protected property, the alarms,
circuits, and controls shall comply with the provisions of Chap-
ter 6 in addition to the provisions of 9.4.3.

9.4.3.3.12 Multizone auxiliary fire alarm systems shall pro-
vide a means for transmitting an alarm to the public reporting
system upon the subsequent actuation of initiating devices on
other initiating device circuits or subsequent actuation of ad-
dressable initiating devices.

9.4.3.3.13 Where an auxiliary transmitter is located within a
private premises, it shall be installed in accordance with
9.4.2.1.11 and 9.7.2.

9.4.4 Master Boxes. Master boxes shall comply with the re-
quirements of 9.4.1 through 9.4.3.

9.5 Alarm-Receiving Equipment at Public Fire Service Com-
munications Center.

9.5.1 General. The requirements of 9.5.1.1 through 9.5.1.9
shall apply to all alarm-receiving equipment.

9.5.1.1 Type A and Type B Systems.
9.5.1.1.1 Alarm systems shall be Type A or Type B.

9.5.1.1.2 A'Type A system shall be provided where the number
of all alarms required to be retransmitted exceeds 2500 per year.

9.5.1.1.3 Where a Type A system is required, the automatic
electronic retransmission of incoming alarms shall be permit-
ted provided both the following conditions are met:

(1) Approved facilities are provided for the automatic re-
ceipt, storage, retrieval, and retransmission of alarms in
the order received.

(2) The operator(s) of the dispatch facility shall have the ca-
pability to immediately override the automatic retrans-
mission and revert to manual retransmission.
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9.5.1.2 Visual Recording Devices.

9.5.1.2.1 Alarms from boxes shall be automatically received and
recorded at the public fire service communications center.

9.5.1.2.2 A device for producing a permanent graphic re-
cording of all alarm, supervisory, trouble, and test signals re-
ceived or retransmitted, or both, shall be provided at each
public fire service communications center for each alarm cir-
cuit and tie circuit.

9.5.1.2.3 Reserve recording devices shall be provided in ac-
cordance with 9.5.1.2.3.1 and 9.5.1.2.3.2.

9.5.1.2.3.1 Where each circuit is served by a dedicated re-
cording device, the number of reserve recording devices re-
quired on site shall be equal to at least 5 percent of the circuits
in service and in no case less than 1 device.

9.5.1.2.3.2 Where two or more circuits are served by a common
recording device, a reserve recording device shall be provided on
site for each circuit connected to a common recorder.

9.5.1.2.4 In a Type B wire system, one such recording device
shall be installed in each fire station and at least one shall be
installed in the public fire service communications center.

9.5.1.2.5 A permanent visual record and an audible signal
shall be required to indicate the receipt of an alarm. The per-
manent record shall indicate the exact location from which
the alarm is being transmitted.

9.5.1.2.6 The audible signal device shall be permitted to be
common to two or more box circuits and arranged so that the
fire alarm operator is able to manually silence the signal tem-
porarily by a self-restoring switch.

9.5.1.2.7 Facilities shall be provided that automatically
record the date and time of receipt of each alarm.

Exception:  Only the time shall be required to be automatically re-
corded for voice recordings.

9.5.1.3 System Integrity.

9.5.1.3.1 Wired circuits upon which transmission and receipt
of alarms depend shall be constantly monitored for integrity
to provide prompt warning of conditions adversely affecting
reliability.

9.5.1.3.2 The power supplied to all required circuits and de-
vices of the system shall be constantly monitored for integrity.

9.5.1.4 Trouble Signals.

9.5.1.4.1 Trouble signals shall be indicated where there is a
trained and competent person on duty at all times.

9.5.1.4.2 Trouble signals shall be distinct from alarm signals
and shall be indicated by a visual and audible signal.

9.5.1.4.3 The audible signal shall be permitted to be com-
mon to more than one circuit that is monitored for integrity.

9.5.1.4.4 A switch for silencing the audible trouble signal
shall be permitted, provided the visual signal remains operat-
ing until the silencing switch is restored to its normal position.

9.5.1.4.5 The audible signal shall be responsive to faults on
any other circuits that occur prior to restoration of the silenc-
ing switch to its normal position.

9.5.1.5 Power Supply. The forms and arrangements for pub-
lic fire reporting systems power supplies shall comply with
9.5.1.5.1 through 9.5.1.5.8.
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9.5.1.5.1 Each box circuit or coded radio receiving system
shall be served by the following:

(1)*Form 4A, which is an inverter, powered from a common
rectifier, receiving power by a single source of alternating
current with a floating storage battery having a 24-hour
standby capacity.

(2)*Form 4B, which is an inverter, powered from a common
rectifier, receiving power from two sources of alternating
current with a floating storage battery having a 4-hour
standby capacity.

(3)*Form 4C, which is a rectifier, converter, or motor genera-
tor receiving power from two sources of alternating cur-
rent with transfer facilities to apply power from the sec-
ondary source to the system within 30 seconds.

9.5.1.5.2 Form 4A and Form 4B shall be permitted to distrib-
ute the system load between two or more common rectifiers
and batteries.

9.5.1.5.3 Batteries, motor generators, or rectifiers shall be
able to supply all connected circuits without exceeding the
capacity of any battery or overloading any generator or recti-
fier, so that circuits developing grounds or crosses with other
circuits each shall be able to be supplied by an independent
source to the extent required by 9.5.1.5.1.

9.5.1.5.4 Provision shall be made for supplying any circuit
from any battery, generator, or rectifier.

9.5.1.5.5 Enclosed fuses shall be provided at points where
supplies for individual circuits are taken from common leads.

9.5.1.5.6 Local circuits at public fire service communications
centers shall be supplied in accordance with 9.5.1.5.6.1 and
9.5.1.5.6.2.

9.5.1.5.6.1 The source of power for local circuits required to
operate the essential features of the system shall be monitored
for integrity.

9.5.1.5.6.2 Local circuits at public fire service communica-
tions centers shall be supplied either in common with box
circuits or coded radio-receiving system circuits or by a sepa-
rate power source.

9.5.1.5.7 Visual and audible means to indicate a 15 percent or
greater reduction of normal power supply (rated voltage)
shall be provided.

9.5.1.5.8 Where the electrical service/capacity of the equip-
ment required under Section 4.7 of NFPA 1221, Standard for the
Installation, Maintenance, and Use of Emergency Services Communi-
cations Systems, satisfies the needs of equipment in this chapter,
such equipment shall not be required to be duplicated.

9.5.1.6 Rectifiers, Converters, Inverters, and Motor Generators.

9.5.1.6.1 Rectifiers shall be supplied through an isolating trans-
former that takes energy from a circuit not to exceed 250 volts.

9.5.1.6.2 Complete spare units or spare parts shall be in reserve.

9.5.1.6.3 One spare rectifier shall be provided for every 10
operating rectifiers on a system. No system shall have less than
one spare.

9.5.1.6.4 Leads from rectifiers or motor generators, with stor-
age battery floating, shall have fuses rated at not less than 1 am-
pere and not more than 200 percent of maximum connected
load. Where not provided with battery floating, the fuse shall be
not less than 3 amperes.

9.5.1.7 Engine-Driven Generators. The installation of engine-
driven generator sets shall conform to the provisions of NFPA 37,
Standard for the Installation and Use of Stationary Combustion Fngines
and Gas Turbines, NFPA 110, Standard for Emergency and Standby
Power Systems, and NFPA 1221, Standard for the Installation, Mainte-
nance, and Use of Emergency Services Communications Systems.

9.5.1.8 Float-Charged Batteries.

9.5.1.8.1 Float-charged batteries shall be of the storage type.
Primary batteries (dry cells) shall not be used. Lead-acid bat-
teries shall be in jars of glass or other approved transparent
materials; other types of batteries shall be in containers ap-
proved for the purpose.

9.5.1.8.2 Float-charged batteries shall be located on the same
floor of the building as the operating equipment and shall be
available for maintenance and inspection. The battery room
shall be above ground and shall be ventilated to prevent accu-
mulation of explosive gas mixtures; special ventilation shall be
required only for unsealed cells.

9.5.1.8.3 Batteries shall be mounted to provide effective insu-
lation from the ground and from other batteries.

9.5.1.8.4 Battery mounting shall be protected against dete-
rioration, and shall provide stability, especially in geographic
areas subject to seismic disturbance.

9.5.1.9 Equipment Fire Protection. Where applicable, elec-
tronic computer/data processing equipment shall be pro-
tected in accordance with NFPA 75, Standard for the Protection of
Electronic Computer/Data Processing Equipment.

9.5.2 Coded Wired Reporting Systems.
9.5.2.1 System Arrangement and Operation.

9.5.2.1.1 For a Type B system, the effectiveness of noninter-
ference and succession functions between box circuits shall be
no less than between boxes in any one circuit.

9.5.2.1.2 The disablement of any metallic box circuit shall
cause a warning signal in all other circuits, and, thereafter, the
circuit or circuits not otherwise broken shall be automatically
restored to operative condition.

9.5.2.1.3 Box circuits shall be sufficient in number and laid out
so that the areas that would be left without box protection in case
of disruption of a circuit do not exceed those covered by 20 prop-
erly spaced boxes where all or any part of the circuit is of aerial
open-wire, or 30 properly spaced boxes where the circuit is en-
tirely in underground or messenger-supported cable.

9.5.2.1.4 Where all boxes on any individual circuit and asso-
ciated equipment are designed and installed to provide for
receipt of alarms through the ground in the event of a break
in the circuit, the circuit shall be permitted to serve twice the
number of aerial open-wire and cable circuits, respectively, as
are specified in 9.5.2.1.3.

9.5.2.1.5 The installation of additional boxes in an area
served by the number of boxes spaced as indicated in 9.5.2.1.1
through 9.5.2.1.4 shall not constitute geographical overload-
ing of a circuit.

9.5.2.1.6 Sounding devices for signals shall be provided for

box circuits.

9.5.2.1.6.1 A common sounding device for more than one cir-
cuit shall be permitted to be used in a Type A system and shall be
installed at the public fire service communications center.
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9.5.2.1.6.2 In a Type B system, a sounding device shall be
installed in each fire station at the same location as the record-
ing device for that circuit, unless installed at the public fire
service communications center, where a common sounding
device shall be permitted.

9.5.2.2 Constant-Current (100 milliampere) Systems. Constant-
current systems shall comply with the requirements of 9.5.2.2.1
through 9.5.2.2.6.

9.5.2.2.1 Means shall be provided for manually regulating
the current in box circuits so that the operating current is
maintained within 10 percent of normal throughout changes
in external circuit resistance from 20 percent above normal to
50 percent below normal.

9.5.2.2.2 The voltage supplied to maintain normal line cur-
rent on box circuits shall not exceed 150 volts, measured un-
der no-load conditions, and shall be such that the line current
cannot be reduced below the approved operating value by the
simultaneous operation of four boxes.

9.5.2.2.3 Visual and audible means to indicate a 20 percent or
greater reduction in the normal current in any alarm circuit
shall be provided.

9.5.2.2.4 All devices connected in series with any alarm cir-
cuit shall function when the alarm circuit current is reduced
to 70 percent of normal.

9.5.2.2.5 Meters shall be provided to indicate the current in
any box circuit and the voltage of any power source. Meters
used in common for two or more circuits shall be provided
with cut-in devices designed to reduce the probability of cross-
connecting circuits.

9.5.2.2.6 Necessary switches, testing, and signal transmitting
and receiving devices shall be provided to allow the isolation,
control, and test of each circuit up to at least 10 percent of the
total number of box and dispatch circuits, but never less than
two circuits.

9.5.2.3 Grounded Common-Current Systems. Where common-
current source systems are grounded, the requirements of
9.5.2.3.1 and 9.5.2.3.2 shall apply.

9.5.2.3.1 Where common-current source systems are
grounded, the ground shall not exceed 10 percent of resis-
tance of any connected circuit and shall be located at one side
of the battery.

9.5.2.3.2 Visual and audible indicating devices shall be pro-
vided for each box and dispatch circuit to give immediate
warning of ground leakage endangering operability.

9.5.3 Coded Radio Reporting Systems.
9.5.3.1 System Arrangement and Operation.

9.5.3.1.1 Type Asystems shall comply with 9.5.3.1.1.1 through
9.5.3.1.1.6.

9.5.3.1.1.1%* Two separate receiving networks shall be required
for each frequency. Each network shall include the following:

(1) Antenna

(2) RF receiver

(8) Signaling processing equipment
(4) Time/date alarm printer

(5) Audible alerting device

(6) Power supply
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9.5.3.1.1.2 Both receiving networks shall be installed at the
public fire service communications center.

9.5.3.1.1.3 Failure of either receiving network shall not affect
the receipt of messages from boxes.

9.5.3.1.1.4 Where the system configuration is such that a poll-
ing device is incorporated into the receiving network to allow
remote or selective initiation of box tests, a separate device shall
be included in each of the two required receiving networks.

9.5.3.1.1.5 The polling devices shall be configured for auto-
matic cycle initiation in their primary operating mode, shall be
capable of continuous selfmonitoring, and shall be integrated
into the network(s) to provide automatic switchover and opera-
tional continuity in the event of failure of either device.

9.5.3.1.1.6 Test signals from boxes shall not be required to
include the date as part of their permanent recording, pro-
vided that the date is automatically printed on the recording
tape at the beginning of each calendar day.

9.5.3.1.2 Type B systems shall comply with 9.5.3.1.2.1 and
9.5.3.1.2.2.

9.5.3.1.2.1 For each frequency used, a single, complete re-
ceiving network shall be permitted in each fire station, pro-
vided the public fire service communications center conforms
t09.5.3.1.1.1 through 9.5.3.1.1.3. Where the jurisdiction main-
tains two or more alarm reception points in operation, one
receiving network shall be permitted to be at each alarm re-
ception point.

9.5.3.1.2.2 Where alarm signals are transmitted to a fire sta-
tion from the public fire service communications center using
the coded radio-type receiving equipment in the fire station to
receive and record the alarm message, a second receiving net-
work conforming to 9.5.3.1.2.1 shall be provided at each fire
station, and that receiving network shall employ a frequency
other than that used for the receipt of box messages.

9.5.3.1.3 A device for producing a permanent graphic re-
cording of all alarm, supervisory, trouble, and test signals re-
ceived or retransmitted, or both, shall be provided at the pub-
lic fire service communications center.

9.5.3.1.4 Where box message signals to the public fire service
communications center or acknowledgment of message re-
ceipt signals from the public fire service communications cen-
ter to the box are repeated, associated repeating facilities shall
conform to the requirements indicated in 7.1.1.4(d) of
NFPA 1221, Standard for the Installation, Maintenance, and Use of
Emergency Services Communications Systems.

9.5.3.2 Radio Box Channel (Frequency). The number of
boxes permitted on a single frequency shall be governed by
the following:

(1) For systems that use one-way transmission in which the indi-
vidual box automatically initiates the required message (see
9.5.3.4.3) using circuitry integral to the boxes, not more
than 500 boxes shall be permitted on a single frequency.

(2) For systems that use a two-way concept in which interroga-
tion signals (see 9.5.3.4.3) are transmitted to the individual
boxes from the public fire service communications center
on the same frequency used for receipt of alarms, not more
than 250 boxes shall be permitted on a single frequency.
Where interrogation signals are transmitted on a frequency
that differs from that used for receipt of alarms, not more
than 500 boxes shall be permitted on a single frequency.
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(3) Aspecific frequency shall be designated for both fire and
other fire-related or public safety alarm signals and for
monitoring for integrity signals.

9.5.3.3 Power. Power shall be provided in accordance with
9.5.1.5.

9.5.3.4 Monitoring for Integrity.

9.5.3.4.1 All coded radio box systems shall provide constant
monitoring of the frequency in use. Both an audible and a
visual indication of any sustained carrier signal, where in ex-
cess of 15-second duration, shall be provided for each receiv-
ing system at the public fire service communications center.

9.5.3.4.2 The power supplied to all required circuits and de-
vices of the system shall be monitored for integrity.

9.5.3.4.3% Each coded radio box shall automatically transmit a
test message at least once in each 24-hour period.

9.5.3.4.4 Receiving equipment associated with coded radio-
type systems, including any related repeater(s), shall be tested
atleast hourly. The receipt of test messages that do not exceed
60-minute intervals shall meet this requirement.

9.5.3.4.5 Radio repeaters upon which receipt of alarms de-
pends shall be provided with dual receivers, transmitters, and
power supplies. Failure of the primary receiver, transmitter, or
power supply shall cause an automatic switchover to the sec-
ondary receiver, transmitter, or power supply.

Exception: Manual switchover shall be permitted provided it is com-
pleted within 30 seconds.

9.5.3.4.6 Trouble signals shall actuate a sounding device lo-
cated where there is always a trained, competent person on duty.

9.5.3.4.7 Trouble signals shall be distinct from alarm signals
and shall be indicated by a visual and audible signal.

9.5.3.4.7.1 The audible signal shall be permitted to be com-
mon to two or more monitored circuits.

9.5.3.4.7.2 A switch for silencing the audible trouble signal
shall be permitted where the visual signal remains operating
until the silencing switch is restored to its normal position.

9.5.3.4.8 The audible signal shall be responsive to subse-
quent faults in other monitored functions prior to restoration
of the silencing switch.

9.5.3.5 Physical Protection of Transmission Line. The an-
tenna transmission line between the transmitter and the an-
tenna shall be installed in rigid metal, intermediate metal con-
duit, or electrical metallic tubing in accordance with NFPA 70,
National Electrical Code.

9.5.4 Telephone (Series) Reporting Systems.

9.5.4.1 Recording devices shall be provided in accordance
with 9.5.4.1.1 and 9.5.4.1.2.

9.5.4.1.1 Apermanentyvisual recording device installed in the
public fire service communications center shall be provided to
record all incoming box signals.

9.5.4.1.2 A spare recording device shall be provided for five

or more box circuits.

9.5.4.2 A second visual means of identifying the calling box
shall be provided.

9.5.4.3 Audible signals shall indicate all incoming calls from
box circuits.

9.5.4.4 All voice transmissions from boxes for emergencies
shall be recorded with the capability of instant playback.

9.5.4.5 A voice-recording facility shall be provided for each
operator handling incoming alarms to eliminate the possibil-
ity of interference.

9.5.4.6 Box circuits shall be sufficient in number and laid out so
that the areas that would be left without box protection in case of
disruption of a circuit do not exceed those covered by 20 prop-
erly spaced boxes where all or any part of the circuit is of aerial
open-wire, or 30 properly spaced boxes where the circuit is en-
tirely in underground or messenger-supported cable.

9.5.4.7 Where all boxes on any individual circuit and associ-
ated equipment are designed and installed to provide for re-
ceipt of alarms through the ground in the event of a break in
the circuit, the circuit shall be permitted to serve twice the
number of aerial open-wire and cable circuits, respectively, as
is specified in 9.5.4.6.

9.5.4.8 The installation of additional boxes in an area served
by the number of boxes spaced as indicated in 9.5.4.6 shall not
constitute geographical overloading of a circuit.

9.6 Remote Receiving Equipment — Facilities for Receipt of
Box Alarms at a Remote Communications Center. Where the
alarm-receiving equipment is located at a location other than
where the box circuit protection, controls, and power supplies
are located, the requirements of 9.6.1 through 9.6.8, in addi-
tion to all of the requirements of Section 9.5, shall apply.

9.6.1 All equipment used to provide the primary and remote
receiving facilities shall be listed for its intended use and shall be
installed in accordance with NFPA 70, National Electrical Code.

9.6.2 The monitoring for integrity of all box circuits shall be
provided with a visual and audible means to indicate a 20 per-
cent or greater reduction or increase in the normal current in
any box alarm circuit. The visual means shall identify the exact
circuit affected.

9.6.3 Monitoring for integrity of all power supplies shall be pro-
vided with visual and audible means to indicate a loss of primary
or standby power supplies at both the public fire service commu-
nications center and remote communications center.

9.6.4 A minimum of two separate means of interconnection
shall be provided between the public fire service communica-
tions center and remote communications center receiving
equipment. This interconnection shall be dedicated and shall
not be used for any other purpose.

9.6.5 Where data transmission or multiplexing equipment is
used that is not an integral part of the alarm-receiving equip-
ment, a visual and audible means shall be provided to monitor
the integrity of the external equipment. This shall include
monitoring all primary and standby power supplies as well as
the transmission of data.

9.6.6 Power shall be provided in accordance with 9.5.1.5.

9.6.7 The use of an uninterruptible power supply (UPS) to
comply with standby power requirements shall not be permitted.

9.6.8 Tie circuits shall be provided in accordance with 9.6.8.1
through 9.6.8.3.

9.6.8.1 Aseparate tie circuit shall be provided from the pub-
lic fire service communications center to each subsidiary com-
munications center.
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9.6.8.2 The tie circuit between the public fire service commu-
nications center and the subsidiary public fire service commu-
nications center shall not be used for any other purpose.

9.6.8.3 In a Type B wire system, where all boxes in the system
are of the succession type, it shall be permitted to use the tie
circuit as a dispatch circuit to the extent permitted by
NFPA 1221, Standard for the Installation, Maintenance, and Use of
Emergency Services Communications Systems.

9.7 Public Cable Plant. Cabling systems and interconnections
between alarm transmission equipment and alarm-receiving
equipment shall comply with the requirements of Section 9.7.

9.7.1 Requirements for Metallic Systems and Metallic Inter-
connections.

9.7.1.1 Circuit Conductors.

9.7.1.1.1 Exterior cable and wire shall conform to Interna-
tional Municipal Signal Association (IMSA) specifications or
an approved equivalent.

Exception:  Where circuit conductors are provided by a public ulility
on a lease basis, IMSA specifications shall not apply.

9.7.1.1.2 Where a public box is installed inside a building,
the circuit from the point of entrance to the public box shall
be installed in rigid metal, intermediate metal conduit, or
electrical metallic tubing in accordance with NFPA 70, Na-
tional Electrical Code.

Exception:  This requirement shall not apply to coded radio box systems.

9.7.1.1.3 Wires shall be terminated so as to prevent breaking
from vibration or stress.

9.7.1.1.4 Circuit conductors on terminal racks shall be iden-
tified and isolated from conductors of other systems wherever
possible and shall be protected from mechanical injury.

9.7.1.2 Cables. The requirements of 9.7.1.2 shall apply to
9.7.1.3 through 9.7.1.6.

9.7.1.2.1 Exterior cable and wire shall conform to IMSA
specifications or an approved equivalent.

9.7.1.2.2 Overhead, underground, or direct burial cables
shall be specifically approved for the purpose.

9.7.1.2.3 Cables used in interior installations shall comply
with NFPA 70, National Electrical Code.

9.7.1.2.4 The combination of other signal wires in the same
cable with fire alarm wires shall comply with 9.7.1.2.4.1 and
9.7.1.2.4.2.

9.7.1.2.4.1 Other municipally controlled signal wires shall be
permitted to be installed in the same cable with fire alarm wires.

9.7.1.2.4.2 Cables controlled by or containing wires of pri-
vate signaling organizations shall be permitted to be used
for fire alarm purposes only by permission of the authority
having jurisdiction.

9.7.1.2.5 Signaling wires that are able to introduce a hazard,
because of the source of current supply, shall be protected in
accordance with NFPA 70, National Electrical Code.

9.7.1.2.6 All cables with all taps and splices made shall be tested
for insulation resistance when installed, but before connection to
terminals. Such tests shall indicate an insulation resistance of at
least 200 megohms per mile between any one conductor and all
other conductors, the sheath, and the ground.
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9.7.1.3 Underground Cables.

9.7.1.3.1 Underground cables in duct or direct burial shall be
brought aboveground only at points where liability of me-
chanical injury or of disablement from heat incidental to fires
in adjacent buildings is minimized.

9.7.1.3.2 Cables shall be permitted in duct systems and man-
holes containing low-tension fire alarm system conductors only,
except low-tension secondary power cables shall be permitted.

9.7.1.3.3 Where in duct systems or manholes that contain
power circuit conductors in excess of 250 volts to ground, fire
alarm cables shall be located as far as possible from such
power cables and shall be separated from them by a noncom-
bustible barrier or by such other means as is practicable to
protect the fire alarm cables from injury.

9.7.1.3.4 All cables installed in manholes shall be racked and
marked for identification.

9.7.1.3.5 All conduits or ducts entering buildings from un-
derground duct systems shall be effectively sealed against
moisture or gases entering the building.

9.7.1.3.6 Cable joints shall be located only in manholes, fire
stations, and other locations where accessibility is provided
and where there is little liability of injury to the cable due to
either falling walls or operations in the buildings.

9.7.1.3.6.1 Cable joints shall be made to provide and main-
tain conductivity, insulation, and protection at least equal to
that afforded by the cables that are joined.

9.7.1.3.6.2 Open cable ends shall be sealed against moisture.

9.7.1.3.7 Direct-burial cable, without enclosure in ducts, shall
be laid in grass plots, under sidewalks, or in other places where
the ground is not likely to be opened for other underground
construction.

9.7.1.3.7.1 Where splices are made, such splices shall be ac-
cessible for inspection and tests.

9.7.1.3.7.2 Such cables shall be buried at least 500 mm
(18 in.) deep and, where crossing streets or other areas likely
to be opened for other underground construction, shall be in
duct or conduit or be covered by creosoted planking of at least
50 mm x 100 mm (2 in. x 4 in.) with halfround grooves,
spiked or banded together after the cable is installed.

9.7.1.4 Aerial Construction.

9.7.1.4.1 Fire alarm wires shall be run under all other wires
except communications wires.

9.7.1.4.1.1 Precautions shall be provided where passing
through trees, under bridges, over railroads, and at other
places where injury or deterioration is possible.

9.7.1.4.1.2 Wires and cables shall not be attached to a crossarm
that carries electric light and power wires, except circuits carrying
up to 220 volts for public communications use, and then only
where the 220-volt circuits are tagged or otherwise identified.

9.7.1.4.2 Aerial cable shall be supported by messenger wire of
approved tensile strength.

Exception: Two-conductor cable that has conductors of No. 20 AWG
or larger size and has mechanical strength equal to No. 10 AWG hard-
drawn copper.

9.7.1.4.3 Single wire shall meet IMSA specifications and shall
not be smaller than No. 10 Roebling gauge if of galvanized
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iron or steel, No. 10 AWG if of hard-drawn copper, No. 12
AWG if of approved copper-covered steel, or No. 6 AWG if of
aluminum. Span lengths shall not exceed the manufacturer’s
recommendations.

9.7.1.4.4 Wires to buildings shall contact only intended sup-
ports and shall enter through an approved weatherhead or
sleeves slanting upward and inward. Drip loops shall be
formed on wires outside of buildings.

9.7.1.5 Leads Down Poles.

9.7.1.5.1 Leads down poles shall be protected against me-
chanical injury. Any metallic covering shall form a continuous
conducting path to ground. Installation, in all cases, shall pre-
vent water from entering the conduit or box.

9.7.1.5.2 Leads to boxes shall have 600-volt insulation approved
for wet locations, as defined in NFPA 70, National Electrical Code.

9.7.1.6 Wiring Inside Buildings.

9.7.1.6.1 At the public fire service communications center,
conductors shall extend as directly as possible to the operating
room in conduits, ducts, shafts, raceways, or overhead racks
and troughs of a type of construction affording protection
against fire and mechanical injury.

9.7.1.6.2 All conductors inside buildings shall be installed in
nonflexible raceways as covered in Chapter 3 of NFPA 70, Na-
tional Electrical Code.

9.7.1.6.3 Conductors shall have an approved insulation. The
insulation or other outer covering shall be flame retardant
and moisture resistant.

9.7.1.6.4 Conductors shall be installed as far as possible with-
out splices or joints. Splices or joints shall be permitted only in
listed junction or terminal boxes.

9.7.1.6.4.1 Fire alarm circuits shall be identified by the use of
red covers or doors. The words “public fire alarm circuit” shall
be clearly marked on all terminal and junction locations to
prevent unintentional interference.

9.7.1.6.4.2 Wire terminals, terminal boxes, splices, and joints
shall conform to NFPA 70, National Electrical Code.

9.7.1.6.5 Cable and wiring exposed to a fire hazard shall be
protected in an approved manner.

9.7.1.6.6 Cable terminals and cross-connecting facilities shall
be located in or adjacent to the operations room.

9.7.1.6.7 Where signal conductors and electric light and
power wires are run in the same shaft, they shall be separated
by atleast 51 mm (2 in.) or either system shall be encased in a
noncombustible enclosure.

9.7.2 Signal Transmission and Receiving Circuits. Signal
transmission and receiving circuits shall comply with the re-
quirements of 9.7.2.1 and 9.7.2.2.

9.7.2.1 General.

9.7.2.1.1 ANSI/IEEE C2, National Electrical Safety Code, shall
be used as a guide for the installation of outdoor circuitry.

9.7.2.1.2 Installation shall provide for the following:

(1) Continuity of service
(2) Protection from mechanical damage
(3) Disablement from heat that is incidental to fire

(4) Protection from falling walls
(5) Damage by floods, corrosive vapors, or other causes

9.7.2.1.3 Open local circuits within single buildings shall be
permitted in accordance with Chapter 6.

9.7.2.1.4 All circuits shall be routed so as to allow tracing of
circuits for trouble.

9.7.2.1.5 Circuits shall not pass over, under, through, or be
attached to buildings or property not owned by or under the
control of the authority having jurisdiction or the agency re-
sponsible for maintaining the system.

Exception:  Where the circuit is terminated at a public fire alarm
reporting system initiating device on the premises and where a means,
approved by the authority having jurisdiction, is provided to discon-
nect the circuit from the building or property.

9.7.2.2 Box Circuits. Interior box circuits shall comply with
9.7.2.2.1 and 9.7.2.2.2.

9.7.2.2.1 Ameans provided only to the authority having juris-
diction or the agency responsible for maintaining the public
fire alarm reporting system shall be provided for disconnect-
ing the circuit inside the building.

9.7.2.2.2 Definite notification shall be given to the desig-
nated building representative when the interior box(es) is out
of service.

9.7.3* Circuit Protection. Circuit protection shall be provided
in accordance with 9.7.3.1 through 9.7.3.12.

9.7.3.1 The protective devices shall be located close to or be
combined with the cable terminals.

9.7.3.2 Surge arresters approved for the purpose shall be pro-
vided and shall be marked with the name of the manufacturer
and model designation.

9.7.3.3 All surge arresters shall be connected to a ground in
accordance with NFPA 70, National Electrical Code.

9.7.3.4 All fuses shall be plainly marked with their rated am-
pere capacity. All fuses rated over 2 amperes shall be of the
enclosed type.

9.7.3.5 Circuit protection required at the public fire service
communications center shall be provided in every building that
houses public fire service communications center equipment.

9.7.3.6 Each conductor entering a fire station from partially or
entirely aerial lines shall be protected by a lightning arrester.

9.7.3.7 All conductors entering the public fire service com-
munications center shall be protected by the following de-
vices, in the order named, starting from the exterior circuit:

(1) A fuse rated at 3 amperes minimum to 7 amperes maxi-
mum and not less than 2000 volts

(2) Asurge arrester(s)

(3) Afuse or circuit breaker rated at %2 ampere

9.7.3.8 In regard to 9.7.3.7, the Y-ampere protection on the
tie circuits shall be omitted at subsidiary public fire service
communications centers.

9.7.3.9 Atjunction points of open aerial conductors and cable,
each conductor shall be protected by a surge arrester(s) of the
weatherproof type. A connection shall also be between the surge
arrester ground, any metallic sheath, and messenger wire.
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9.7.3.10 Aerial open-wire and nonmessenger-supported, two-
conductor cable circuits shall be protected by a surge arrest-
er(s) atintervals not to exceed 610 m (2000 ft).

9.7.3.11 Where used for aerial construction, surge arresters,
other than of the air-gap or self-restoring type, shall not be
installed in fire alarm circuits.

9.7.3.12 All protective devices used for aerial construction
shall be accessible for maintenance and inspection.

Chapter 10 Inspection, Testing, and Maintenance

10.1 Application.

10.1.1 The inspection, testing, and maintenance of fire alarm
systems, their initiating devices, and notification appliances
shall comply with the requirements of this chapter.

10.1.2 The inspection, testing, and maintenance of single- and
multiple-station smoke and heat alarms and household fire
alarm systems shall comply with the requirements of this chapter.

10.1.3 Procedures that are required by other parties and that
exceed the requirements of this chapter shall be permitted.

10.1.4 The requirements of this chapter shall apply to both
new and existing systems.

10.2 General.
10.2.1 Performance.

10.2.1.1 Performance Verification. Inspection, testing, and
maintenance programs shall satisfy the requirements of this
Code, shall conform to the equipment manufacturer’s recom-
mendations, and shall verify correct operation of the fire
alarm system.

10.2.1.2 Impairments.

(A) The requirements of Section 4.6 shall be applicable when
a system is impaired.

(B) System defects and malfunctions shall be corrected.

(C) If a defect or malfunction is not corrected at the conclu-
sion of system inspection, testing, or maintenance, the system
owner or the owner’s designated representative shall be in-
formed of the impairment in writing within 24 hours.

10.2.2 Responsibilities.

10.2.2.1 The owner or the owner’s designated representative
shall be responsible for inspection, testing, and maintenance
of the system and alterations or additions to this system.

10.2.2.2 The delegation of responsibility shall be in writing,
with a copy of such delegation provided to the authority hav-
ing jurisdiction upon request.

10.2.2.3 Inspection, testing, or maintenance shall be permit-
ted to be done by a person or organization other than the
owner if conducted under a written contract.

10.2.2.4 Testing and maintenance of central station service
systems shall be performed under the contractual arrange-
ments specified in 8.2.3.

10.2.2.5 Service personnel shall be qualified and experi-
enced in the inspection, testing, and maintenance of fire
alarm systems. Examples of qualified personnel shall be
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permitted to include, but shall not be limited to, individuals
with the following qualifications:

(1) Factory trained and certified

(2) National Institute for Certification in Engineering Tech-
nologies fire alarm certified

(3) International Municipal Signal Association fire alarm cer-
tified

(4) Certified by a state or local authority

(5) Trained and qualified personnel employed by an organi-
zation listed by a national testing laboratory for the servic-
ing of fire alarm systems

10.2.3* Notification.

10.2.3.1 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.

10.2.3.2 At the conclusion of testing, those previously noti-
fied (and others, as necessary) shall be notified that testing has
been concluded.

10.2.3.3 The owner or the owner’s designated representative
and service personnel shall coordinate system testing to pre-
vent interruption of critical building systems or equipment.

10.2.4 System Documentation. Prior to system maintenance
or testing, the system certificate 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.

10.2.5 Releasing Systems. Requirements pertinent to testing
the fire alarm systems initiating fire suppression system releas-
ing functions shall be covered by 10.2.5.1 through 10.2.5.6.

10.2.5.1 Testing personnel shall be qualified and experienced
in the specific arrangement and operation of a suppression sys-
tem(s) and a releasing function(s) and shall be cognizant of the
hazards associated with inadvertent system discharge.

10.2.5.2 Occupant notification shall be required whenever a
fire alarm system configured for releasing service is being ser-
viced or tested.

10.2.5.3 Discharge testing of suppression systems shall not be
required by this Code.

10.2.5.4 Suppression systems shall be secured from inadvert-
ent actuation, including disconnection of releasing solenoids
or electric actuators, closing of valves, other actions, or combi-
nations thereof, for the specific system, for the duration of the
fire alarm system testing.

10.2.5.5 Testing shall include verification that the releasing
circuits and components energized or actuated by the fire
alarm system are electrically supervised and operate as in-
tended on alarm.

10.2.5.6 Suppression systems and releasing components shall
be returned to their functional operating condition upon
completion of system testing.

10.3 Inspection.

10.3.1%* Visual inspections shall be performed in accordance
with the schedules in Table 10.3.1 or more often if required by
the authority having jurisdiction.

Exception: Devices or equipment that is inaccessible for safety consid-
erations (e.g., continuous process operations, energized electrical
equipment, radiation, and excessive height) shall be inspected during
scheduled shutdowns if approved by the authority having jurisdiction.
Extended intervals shall not exceed 18 months.
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Table 10.3.1 Visual Inspection Frequencies

Component

Initial/
Reacceptance

Monthly

Quarterly

Semiannually

Annually

Control Equipment: Fire Alarm Systems Monitored
for Alarm, Supervisory, and Trouble Signals

(a) Fuses

(b) Interfaced equipment

(c) Lamps and LEDs

(d) Primary (main) power supply

KA A A

AR AN

Control Equipment: Fire Alarm Systems Unmonitored
for Alarm, Supervisory, and Trouble Signals

(a) Fuses

(b) Interfaced equipment

(c) Lamps and LEDs

(d) Primary (main) power supply

X (weekly
X (weekly
X (weekly
X (weekly

Batteries
(a) Lead-acid
(b) Nickel-cadmium
(c) Primary (dry cell)
(d) Sealed lead-acid

KA SR

©ol o

Transient Suppressors

H

<

Control Unit Trouble Signals

X (weekly)

Fiber-Optic Cable Connections

X

Emergency Voice/Alarm Communications
Equipment

X

Remote Annunciators

%

ke

Initiating Devices
(a) Air sampling
(b) Duct detectors
(c) Electromechanical releasing devices
(d) Fire extinguishing system(s) or suppression
system (s) switches

(e) Fire alarm boxes

(f) Heat detectors

(g) Radiant energy fire detectors
(h) Smoke detectors

(i) Supervisory signal devices

(j) Waterflow devices

HHRH AR KK KK KK

Ao oA

(R R

10.

Guard’s Tour Equipment

e

A

Interface Equipment

A

12.

Alarm Notification Appliances — Supervised

<

13.

Supervising Station Fire Alarm Systems —
Transmitters

(a) DACT
(b) DART
(¢) McCulloh
(d) RAT

KA AR

KA AR

Special Procedures

A

b

Supervising Station Fire Alarm Systems — Receivers
(a) DACR*
(b) DARR*
(c) McCulloh systems*
(d) Two-way RF multiplex*
(e) RASSR*
(f) RARS*

(g) Private microwave*

KRR A KKK

HA S AR A

*Reports of automatic signal receipt shall be verified daily.
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10.3.2 The visual inspection shall be made to ensure that
there are no changes that affect equipment performance.

10.4 Testing.
10.4.1 System Testing.

10.4.1.1 Initial Acceptance Testing. All new systems shall be
inspected and tested in accordance with the requirements of
Chapter 10.

10.4.1.2* Reacceptance Testing.

10.4.1.2.1 Reacceptance testing shall be performed as re-
quired in 10.4.1.2.1.1 through 10.4.1.2.1.4.

10.4.1.2.1.1 When an initiating device, notification appli-
ance, or control relay is added, it shall be functionally tested.

10.4.1.2.1.2 When an initiating device, notification appli-
ance, or control relay is deleted, another device, appliance, or
control relay on the circuit shall be operated.

10.4.1.2.1.3 When modifications or repairs to control equip-
ment hardware are made, the control equipment shall be
tested in accordance with Table 10.4.2.2, items 1(a) and 1(d).

10.4.1.2.1.4 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 100 per-
cent tested.

(2) In addition, 10 percent of initiating devices that are not di-
rectly affected by the change, up to a maximum of 50 de-
vices, also shall be tested and correct system operation shall
be verified.

(3) Arevised record of completion in accordance with 4.5.2.1
shall be prepared to reflect these changes.

10.4.1.2.2 Changes to all control units connected or controlled
by the system executive software shall require 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 func-
tions such as notification appliances, control functions, and off-
premises reporting.

10.4.2 Test Methods.

10.4.2.1* At the request of the authority having jurisdiction,
the central station facility installation shall be inspected for
complete information regarding the central station system, in-
cluding specifications, wiring diagrams, and floor plans that
have been submitted for approval prior to installation of
equipment and wiring.

10.4.2.2* Fire alarm systems and other systems and equipment
that are associated with fire alarm systems and accessory equip-
ment shall be tested according to Table 10.4.2.2.

10.4.3* Testing Frequency. Testing shall be performed in ac-
cordance with the schedules in Table 10.4.3, except as modi-
fied in other paragraphs of 10.4.3, or more often if required by
the authority having jurisdiction.

Exception:  Devices or equipment that are inaccessible for safety con-
siderations (e.g., continuous process operations, energized electrical
equipment, radiation, and excessive height) shall be tested during
scheduled shutdowns if approved by the authority having jurisdiction
but shall not be tested more than every 18 months.
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10.4.3.1 If automatic testing is performed at least weekly by a
remotely monitored fire alarm control unit specifically listed
for the application, the manual testing frequency shall be per-
mitted to be extended to annually. Table 10.4.3 shall apply.

10.4.3.2*% Sensitivity of smoke detectors and single- and
multiple-station smoke alarms in other than one- and two-
family dwellings shall be tested in accordance with 10.4.3.2.1
through 10.4.3.2.6.

10.4.3.2.1 Sensitivity shall be checked within 1 year after in-
stallation.

10.4.3.2.2 Sensitivity shall be checked every alternate year
thereafter unless otherwise permitted by compliance with
10.4.3.2.3.

10.4.3.2.3 After the second required calibration test, if sensi-
tivity tests indicate that the device has remained within its
listed and marked sensitivity range (or 4 percent obscuration
light gray smoke, if not marked), the length of time between
calibration tests shall be permitted to be extended to a maxi-
mum of 5 years.

10.4.3.2.3.1 If the frequency is extended, records of nuisance
alarms and subsequent trends of these alarms shall be main-
tained.

10.4.3.2.3.2 In zones or in areas where nuisance alarms show
any increase over the previous year, calibration tests shall be
performed.

10.4.3.2.4 To ensure that each smoke detector or smoke
alarm is within its listed and marked sensitivity range, it shall
be tested using any of the following methods:

(1) Calibrated test method

(2) Manufacturer’s calibrated sensitivity test instrument

(3) Listed control equipment arranged for the purpose

(4) Smoke detector/control unit arrangement whereby the
detector causes a signal at the control unit where its sen-
sitivity is outside its listed sensitivity range

(5) Other calibrated sensitivity test methods approved by the
authority having jurisdiction

10.4.3.2.5 Detectors or smoke alarms found to have a sensi-
tivity outside the listed and marked sensitivity range shall be
cleaned and recalibrated or be replaced.

Exception: Devices listed as field adjustable shall be permitted to be
either adjusted within the listed and marked sensitivity range and
cleaned and recalibrated, or they shall be replaced.

10.4.3.2.6 The detector or smoke alarm sensitivity shall not
be tested or measured using any device that administers an
unmeasured concentration of smoke or other aerosol into the
detector or smoke alarm.

10.4.3.3 Test frequency of interfaced equipment shall be the
same as specified by the applicable NFPA standards for the
equipment being supervised.

10.4.3.4 Restorable fixed-temperature, spot-type heat detectors
shall be tested in accordance with 10.4.3.4.1 through 10.4.3.4.3.

10.4.3.4.1 Two or more detectors shall be tested on each ini-
tiating circuit annually.
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Table 10.4.2.2 Test Methods

Device

Method

1. Control Equipment
(a) Functions

(b) Fuses
(c) Interfaced equipment

(d) Lamps and LEDs
(e) Primary (main) power supply

At a minimum, control equipment shall be tested to 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.

The rating and supervision shall be verified.

Integrity of single or multiple circuits providing interface between two or more
control panels shall be verified. Interfaced equipment connections shall be
tested by operating or simulating operation of the equipment being supervised.
Signals required to be transmitted shall be verified at the control panel.

Lamps and LEDs shall be illuminated.

All secondary (standby) power shall be disconnected and tested under maximum
load, including all alarm appliances requiring simultaneous operation. All
secondary (standby) power shall be reconnected at end of test. For redundant
power supplies, each shall be tested separately.

2. Engine-Driven Generator

If an engine-driven generator dedicated to the fire alarm system is used as a
required power source, operation of the generator shall be verified in
accordance with NFPA 110, Standard for Emergency and Standby Power Systems, by
the building owner.

3. Secondary (Standby) Power Supply

All primary (main) power supplies shall be disconnected and the occurrence of
required trouble indication for loss of primary power shall be verified. The
system’s standby and alarm current demand shall be measured or verified and,
using manufacturer’s data, the ability of batteries to meet standby and alarm
requirements shall be verified. General alarm systems shall be operated for a
minimum of 5 minutes and emergency voice communications systems for a
minimum of 15 minutes. Primary (main) power supply shall be reconnected at
end of test.

4. Uninterrupted Power Supply (UPS)

If a UPS system dedicated to the fire alarm system is used as a required power
source, operation of the UPS system shall be verified by the building owner in
accordance with NFPA 111, Standard on Stored Electrical Energy Emergency and
Standby Power Systems.

5. Batteries — General Tests

(a) Visual inspection

(b) Battery replacement

(c) Charger test

(d) Discharge test

(e) Load voltage test

Prior to conducting any battery testing, the person conducting the test shall
ensure that all system software stored in volatile memory is protected from loss.

Batteries shall be inspected for corrosion or leakage. Tightness of connections
shall be checked and ensured. If necessary, battery terminals or connections
shall be cleaned and coated. Electrolyte level in lead-acid batteries shall be
visually inspected.

Batteries shall be replaced in accordance with the recommendations of the alarm
equipment manufacturer or when the recharged battery voltage or current falls
below the manufacturer’s recommendations.

Operation of battery charger shall be checked in accordance with charger test for
the specific type of battery.

With the battery charger disconnected, the batteries shall be load tested following
the manufacturer’s recommendations. The voltage level shall not fall below the
levels specified.

Exception: An artificial load equal to the full fire alarm load connected to the battery shall be
permitled to be used in conducting this test.

With the battery charger disconnected, the terminal voltage shall be measured
while supplying the maximum load required by its application.

The voltage level shall not fall below the levels specified for the specific type of
battery. If the voltage falls below the level specified, corrective action shall be
taken and the batteries shall be retested.

Exception: An artificial load equal to the full fire alarm load connected to the battery shall be
permitled to be used in conducting this test.
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Table 10.4.2.2 Continued

Device

Method

6. Battery Tests (Specific Types)
(a) Primary battery load voltage test

(b) Lead-acid type
1. Charger test

2. Load voltage test
3. Specific gravity

(c) Nickel-cadmium type
1. Charger test"

2. Load voltage test

(d) Sealed lead-acid type
1. Charger test

2. Load voltage test

The maximum load for a No. 6 primary battery shall not be more than 2 amperes
per cell. An individual (1.5-volt) cell shall be replaced when a load of 1 ohm
reduces the voltage below 1 volt. A 6-volt assembly shall be replaced when a test
load of 4 ohms reduces the voltage below 4 volts.

With the batteries fully charged and connected to the charger, the voltage across
the batteries shall be measured with a voltmeter. The voltage shall be 2.30 volts
per cell £0.02 volts at 25°C (77°F) or as specified by the equipment
manufacturer.

Under load, the battery shall not fall below 2.05 volts per cell.

The specific gravity of the liquid in the pilot cell or all of the cells shall be
measured as required. The specific gravity shall be within the range specified by
the manufacturer. Although the specified specific gravity varies from
manufacturer to manufacturer, a range of 1.205-1.220 is typical for regular
lead-acid batteries, while 1.240-1.260 is typical for high-performance batteries.

A hydrometer that shows only a pass or fail condition of the battery and does not
indicate the specific gravity shall not be used, because such a reading does not
give a true indication of the battery condition.

With the batteries fully charged and connected to the charger, an ampere meter
shall be placed in series with the battery under charge. The charging current
shall be in accordance with the manufacturer’s recommendations for the type
of battery used. In the absence of specific information, %50 to %5 of the battery
rating shall be used.

Under load, the float voltage for the entire battery shall be 1.42 volts per cell,
nominal. If possible, cells shall be measured individually.

With the batteries fully charged and connected to the charger, the voltage across
the batteries shall be measured with a voltmeter. The voltage shall be 2.30 volts
per cell £0.02 volts at 25°C (77°F) or as specified by the equipment
manufacturer.

Under load, the battery shall perform in accordance with the battery
manufacturer’s specifications.

7. Public Reporting System Tests

In addition to the tests and inspection required above, the following
requirements shall apply.

Manual tests of the power supply for public reporting circuits shall be made and
recorded at least once during each 24-hour period. Such tests shall include the
following:

(1) Current strength of each circuit. Changes in current of any circuit
exceeding 10 percent shall be investigated immediately.

(2) Voltage across terminals of each circuit inside of terminals of protective
devices. Changes in voltage of any circuit exceeding 10 percent shall be
investigated immediately.

(3)? Voltage between ground and circuits. If this test shows a reading in excess
of 50 percent of that shown in the test specified in (2), the trouble shall be
immediately located and cleared. Readings in excess of 25 percent shall be
given early attention. These readings shall be taken with a calibrated voltmeter
of not more than 100-ohms resistance per volt. Systems in which each circuit is
supplied by an independent current source (Forms 3 and 4) require tests
between ground and each side of each circuit. Common current source systems
(Form 2) require voltage tests between ground and each terminal of each
battery and other current source.

(4) Ground current reading shall be permitted in lieu of (8). If this method of
testing is used, all grounds showing a current reading in excess of 5 percent of
the supplied line current shall be given immediate attention.

(5) Voltage across terminals of common battery, on switchboard side of fuses.
(6) Voltage between common battery terminals and ground. Abnormal ground
readings shall be investigated immediately.
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Table 10.4.2.2 Continued

Device Method

Tests specified in (5) and (6) shall apply only to those systems using a common
battery. If more than one common battery is used, each common battery shall
be tested.

8. Transient Suppressors Lightning protection equipment shall be inspected and maintained per the
manufacturer’s specifications.
Additional inspections shall be required after any lightning strikes.
Equipment located in moderate to severe areas outlined in NFPA 780, Standard
Jfor the Installation of Lightning Protection Systems, Appendix H, shall be inspected
semiannually and after any lightning strikes.

9. Control Unit Trouble Signals

(a) Audible and visual Operation of panel trouble signals shall be verified as well as ring-back feature for
systems using a trouble-silencing switch that requires resetting.
(b) Disconnect switches If control unit has disconnect or isolating switches, performance of intended

function of each switch shall be verified and receipt of trouble signal when a
supervised function is disconnected shall also be verified.

(c) Ground-fault monitoring circuit If the system has a ground detection feature, the occurrence of ground-fault

indication shall be verified whenever any installation conductor is grounded.
(d) Transmission of signals to An initiating device shall be actuated and receipt of alarm signal at the
off-premises location off-premises location shall be verified.

A trouble condition shall be created and receipt of a trouble signal at the
off-premises location shall be verified.

A supervisory device shall be actuated and receipt of a supervisory signal at the
off-premises location shall be verified. If a transmission carrier is capable of
operation under a single- or multiple-fault condition, an initiating device shall
be activated during such fault condition and receipt of a trouble signal at the
off-premises location shall be verified, in addition to the alarm signal.

10. Remote Annunciators The correct operation and identification of annunciators shall be verified. If
provided, the correct operation of annunciator under a fault condition shall be
verified.

11. Conductors — Metallic

(a) Stray voltage All installation conductors shall be tested with a volt/ohmmeter to verify that
there are no stray (unwanted) voltages between installation conductors or
between installation conductors and ground. Unless a different threshold is
specified in the system installed equipment manufacturer’s specifications, the
maximum allowable stray voltage shall not exceed 1 volt ac/dc.

(b) Ground faults All installation conductors other than those intentionally and permanently
grounded shall be tested for isolation from ground per the installed equipment
manufacturer’s specifications.

(c) Short-circuit faults All installation conductors other than those intentionally connected together
shall be tested for conductor-to-conductor isolation per the installed
equipment manufacturer’s specifications. These same circuits also shall be
tested conductor-to-ground.

(d) Loop resistance With each initiating and indicating circuit installation conductor pair
short-circuited at the far end, the resistance of each circuit shall be measured
and recorded. It shall be verified that the loop resistance does not exceed the
installed equipment manufacturer’s specified limits.

(e) Supervision Introduction of a fault in any circuit monitored for integrity shall result in a
trouble indication at the control unit. One connection shall be opened 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.

12. Conductors — Nonmetallic
(a) Circuit integrity Each initiating device, notification appliance, and signaling line circuit shall be
tested to confirm that the installation conductors are monitored for integrity in
accordance with the requirements of Chapter 4 and Chapter 6.
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Device Method

(b) Fiber optics The fiber-optic transmission line shall be tested in accordance with the
manufacturer’s instructions 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. This relative figure for each fiber-optic line shall be recorded in the
fire alarm control panel. If the power level drops 2 percent or more from the
value recorded during the initial acceptance test, the transmission line, section
thereof, or connectors shall be repaired or replaced by a qualified technician to
bring the line back into compliance with the accepted transmission level per
the manufacturer’s recommendations.

(c) Supervision Introduction of a fault in any supervised circuit shall result in a trouble indication
at the control unit. One connection shall be opened at not less than 10 percent
of the initiating device, notification appliance, and signaling line circuit.

Each initiating device, notification appliance, and signaling line circuit shall be
tested for correct indication at the control unit. All circuits shall perform as
indicated in Table 6.5, Table 6.6.1, or Table 6.7.

13. Initiating Devices
(a) Electromechanical releasing

device
1. Nonrestorable-type link Correct operation shall be verified by removal of the fusible link and operation of
the associated device. Any moving parts shall be lubricated as necessary.
2. Restorable-type link® Correct operation shall be verified by removal of the fusible link and operation of
the associated device. Any moving parts shall be lubricated as necessary.
(b) Fire extinguishing system(s) or The switch shall be mechanically or electrically operated and receipt of signal by
suppression system (s) alarm switch the control panel shall be verified.
(c) Fire—gas and other detectors Fire—gas detectors and other fire detectors shall be tested as prescribed by the

manufacturer and as necessary for the application.
(d) Heat detectors
1. Fixed-temperature, rate-of-rise, ~ Heat test shall be performed with a heat source per the manufacturer’s

rate of compensation, restorable recommendations for response within 1 minute. A test method shall be used

line, spot type (excluding that is recommended by the manufacturer or other method shall be used that

pneumatic tube type) will not damage the nonrestorable fixed-temperature element of a combination
rate-of-rise /fixed-temperature element detector.

2. Fixed-temperature, Heat test shall not be performed. Functionality shall be tested mechanically and

nonrestorable line type electrically. Loop resistance shall be measured and recorded. Changes from
acceptance test shall be investigated.

3. Fixed-temperature, After 15 years from initial installation, all devices shall be replaced or two

nonrestorable spot type detectors per 100 shall be laboratory tested. The two detectors shall be replaced

with new devices. If a failure occurs on any of the detectors removed, additional
detectors shall be removed and tested to determine either a general problem
involving faulty detectors or a localized problem involving one or two defective

detectors.
If detectors are tested instead of replaced, tests shall be repeated at intervals of 5
years.
4. Nonrestorable (general) Heat tests shall not be performed. Functionality shall be tested mechanically and
electrically.
5. Restorable line type, pneumatic Heat tests shall be performed (where test chambers are in circuit) or a test with
tube only pressure pump shall be conducted.
6. Single- and multiple-station heat Functional tests shall be conducted according to manufacturer’s instructions.
alarms Nonrestorable heat detectors shall not be tested with heat.

(e) Fire alarm boxes Manual fire alarm boxes shall be operated per the manufacturer’s instructions.
Key-operated presignal and general alarm manual fire alarm boxes shall both
be tested.

(f) Radiant energy fire detectors Flame detectors and spark/ember detectors shall be tested in accordance with

the manufacturer’s instructions to determine that each detector is operative.
Flame detector and spark/ember detector sensitivity shall be determined using

any of the following:

(1) Calibrated test method

(2) Manufacturer’s calibrated sensitivity test instrument

(3) Listed control unit arranged for the purpose
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Device

Method

(g) Smoke detectors
1. System detectors and
single-station smoke alarms used
in other than one- and two-family
dwellings

2. Single- and multiple-station
smoke alarms

3. Air sampling

4. Duct type

5. Projected beam type

6. Smoke detector with built-in
thermal element

7. Smoke detectors with control
output functions

(h) Initiating devices, supervisory
1. Control valve switch
2. High- or low-air pressure switch

3. Room temperature switch

4. Water level switch

5. Water temperature switch

(4) Other approved calibrated sensitivity test method that is directly
proportional to the input signal from a fire, consistent with the detector listing
or approval.

If designed to be field adjustable, detectors found to be outside of the approved
range of sensitivity shall be replaced or adjusted to bring them into the
approved range.

Flame detector and spark/ember detector sensitivity shall not be determined
using a light source that administers an unmeasured quantity of radiation at an
undefined distance from the detector.

The detectors shall be tested in place to ensure smoke entry into the sensing
chamber and an alarm response. Testing with smoke or listed aerosol approved
by the manufacturer shall be permitted as acceptable test methods. Other
methods approved by the manufacturer that ensure smoke entry into the
sensing chamber shall be permitted.

Any of the following tests shall be performed to ensure that each smoke detector
is within its listed and marked sensitivity range:

(1) Calibrated test method

(2) Manufacturer’s calibrated sensitivity test instrument

(3) Listed control equipment arranged for the purpose

(4) Smoke detector/control unit arrangement whereby the detector causes a
signal at the control unit when its sensitivity is outside its listed sensitivity range

(5) Other calibrated sensitivity test method approved by the authority having
jurisdiction

Functional tests shall be conducted according to manufacturer’s instructions.

Per manufacturer’s recommended test methods, detector alarm response shall be
verified through the end sampling port on each pipe run; airflow through all
other ports shall be verified as well.

Air duct detectors shall be tested or inspected to ensure that the device will
sample the airstream. The test shall be made in accordance with the
manufacturer’s instructions.

The detector shall be tested by introducing smoke, other aerosol, or an optical
filter into the beam path.

Both portions of the detector shall be operated independently as described for
the respective devices.

It shall be verified that the control capability shall remain operable even if all of
the initiating devices connected to the same initiating device circuit or
signaling line circuit are in an alarm state.

Valve shall be operated and signal receipt shall be verified to be within the first
two revolutions of the hand wheel or within one-fifth of the travel distance, or
per the manufacturer’s specifications.

Switch shall be operated. Receipt of signal obtained where the required pressure
is increased or decreased a maximum 70 kPa (10 psi) from the required
pressure level shall be verified.

Switch shall be operated. Receipt of signal to indicate the decrease in room
temperature to 4.4°C (40°F) and its restoration to above 4.4°C (40°F) shall be
verified.

Switch shall be operated. Receipt of signal indicating the water level raised or
lowered 76.2 mm (3 in.) from the required level within a pressure tank, or
305 mm (12 in.) from the required level of a nonpressure tank, shall be
verified, as shall its restoral to required level.

Switch shall be operated. Receipt of signal to indicate the decrease in water
temperature to 4.4°C (40°F) and its restoration to above 4.4°C (40°F) shall be
verified.
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Device

Method

(i) Mechanical, electrosonic, or
pressure-type waterflow device

Water shall be flowed through an inspector’s test connection indicating the flow
of water equal to that from a single sprinkler of the smallest orifice size
installed in the system for wet-pipe systems, or an alarm test bypass connection
for dry-pipe, pre-action, or deluge systems in accordance with NFPA 25,
Standard for the Inspection, Testing, and Maintenance of Water-Based Fire Protection
Systems.

14. Alarm Notification Appliances
(a) Audible

(b) Audible textural notification
appliances (speakers and other
appliances to convey voice messages)

(c) Visible

Sound pressure level shall be measured with sound level meter meeting ANSI S1.4a,
Specifications for Sound Level Meters, Type 2 requirements. Levels throughout
protected area shall be measured and recorded. The sound level meter shall be set
in accordance with ANSI S3.41, American National Standard Audible Evacuation
Signal, using the time-weighted characteristic F (FAST). Record the maximum
output when the audible emergency evacuation signal is on.

Sound pressure level shall be measured with sound level meter meeting ANSI S1.4a,
Specifications for Sound Level Meters, Type 2 requirements. Levels throughout
protected area shall be measured and recorded. The sound level meter shall be set
in accordance with ANSI S3.41, American National Standard Audible Fvacuation
Signal, using the time-weighted characteristic F (FAST). Record the maximum
output when the audible emergency evacuation signal is on.

*Audible information shall be verified to be distinguishable and understandable.

Test shall be performed in accordance with the manufacturer’s instructions.

Appliance locations shall be verified to be per approved layout and it shall be
confirmed that no floor plan changes affect the approved layout. Verify that the
candela rating marking agrees with the approved drawings. It shall be confirmed
that each appliance flashes.

15. Special Hazard Equipment
(a) Abort switch (IRI type)
(b) Abort switch (recycle type)

(c) Abort switch (special type)

(d) Cross zone detection circuit

(e) Matrix-type circuit

(f) Release solenoid circuit

(g) Squibb release circuit

(h) Yen'fled, sequential, or counting
zone circuit

(i) All above devices or circuits or
combinations thereof

Abort switch shall be operated. Correct sequence and operation shall be verified.

Abort switch shall be operated. Development of correct matrix with each sensor
operated shall be verified.

Abort switch shall be operated. Correct sequence and operation in accordance with
authority having jurisdiction shall be verified. Sequencing on as-built drawings or
in owner’s manual shall be observed.

One sensor or detector on each zone shall be operated. Occurrence of correct
sequence with operation of first zone and then with operation of second zone shall
be verified.

All sensors in system shall be operated. Development of correct matrix with each
sensor operated shall be verified.

Solenoid shall be used with equal current requirements. Operation of solenoid shall
be verified.

AGI flashbulb or other test light approved by the manufacturer shall be used.
Operation of flashbulb or light shall be verified.

Required sensors at a minimum of four locations in circuit shall be operated. Correct
sequence with both the first and second detector in alarm shall be verified.

Supervision of circuits shall be verified by creating an open circuit.

16. Supervising Station Fire Alarm Systems —

Transmission Equipment

(a) All equipment

Test shall be performed on all system functions and features in accordance with the
equipment manufacturer’s instructions for correct operation in conformance with
the applicable sections of Chapter 8.

Initiating device shall be actuated. Receipt of the correct initiating device signal at the
supervising station within 90 seconds shall be verified. Upon completion of the test,
the system shall be restored to its functional operating condition.

If test jacks are used, the first and last tests shall be made without the use of the test
jack.
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Table 10.4.2.2 Continued

Device

Method

(b) Digital alarm communicator
transmitter (DACT)

(c) Digital alarm radio transmitter
(DART)
(d) McCulloh transmitter

(e) Radio alarm transmitter (RAT)

Connection of the DACT to two separate means of transmission shall be ensured.

Exception: DACTs that are connected to a telephone line (nwmber) that is also supervised for
adverse conditions by a derived local channel.

DACT shall be tested for line seizure capability by initiating a signal while using
the primary line for a telephone call. Receipt of the correct signal at the
supervising station shall be verified. Completion of the transmission attempt
within 90 seconds from going off-hook to on-hook shall be verified.

The primary line from the DACT shall be disconnected. Indication of the DACT
trouble signal at the premises shall be verified as well as transmission to the
supervising station within 4 minutes of detection of the fault.

The secondary means of transmission from the DACT shall be disconnected.
Indication of the DACT trouble signal at the premises shall be verified as well
as transmission to the supervising station within 4 minutes of detection of the
fault.

The DACT shall be caused to transmit a signal to the DACR while a fault in the
primary telephone number is simulated. Utilization of the secondary telephone
number by the DACT to complete the transmission to the DACR shall be
verified.

The primary telephone line shall be disconnected. Transmission of a trouble
signal to the supervising station by the DART within 4 minutes shall be verified.

Initiating device shall be actuated. Production of not less than three complete
rounds of not less than three signal impulses each by the McCulloh transmitter
shall be verified.

If end-to-end metallic continuity is present and with a balanced circuit, each of
the following four transmission channel fault conditions shall be caused in
turn, and receipt of correct signals at the supervising station shall be verified:

(1) Open

(2) Ground

(3) Wire-to-wire short
(4) Open and ground

If end-to-end metallic continuity is not present and with a properly balanced
circuit, each of the following three transmission channel fault conditions shall
be caused in turn, and receipt of correct signals at the supervising station shall
be verified:

(1) Open
(2) Ground
(3) Wire-to-wire short

A fault between elements of the transmitting equipment shall be caused.
Indication of the fault at the protected premises shall be verified or it shall be
verified that a trouble signal is transmitted to the supervising station.

17. Supervising Station Fire Alarm
Systems — Receiving Equipment
(a) All equipment

(b) Digital alarm communicator
receiver (DACR)

Tests shall be performed on all system functions and features in accordance with
the equipment manufacturer’s instructions for correct operation in
conformance with the applicable sections of Chapter 8.

Initiating device shall be actuated. Receipt of the correct initiating device signal at
the supervising station within 90 seconds shall be verified. Upon completion of
the test, the system shall be restored to its functional operating condition.

If test jacks are used, the first and last tests shall be made without the use of the
test jack.

Each telephone line (number) shall be disconnected in turn from the DACR and
audible and visual annunciation of a trouble signal in the supervising station
shall be verified.

A signal shall be caused to be transmitted on each individual incoming DACR line
at least once every 24 hours. Receipt of these signals shall be verified.
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Table 10.4.2.2 Continued

Device

Method

(c) Digital alarm radio receiver
(DARR)

(d) McCulloh systems

(e) Radio alarm supervising station
receiver (RASSR) and radio alarm
repeater station receiver (RARSR)

(f) Private microwave radio systems

The following conditions of all DARRs on all subsidiary and repeater station
receiving equipment shall be caused. Receipt at the supervising station of
correct signals for each of the following conditions shall be verified:

(1) AC power failure of the radio equipment

(2) Receiver malfunction

(3) Antenna and interconnecting cable failure

(4) Indication of automatic switchover of the DARR

(5) Data transmission line failure between the DARR and the supervising or
subsidiary station

The current on each circuit at each supervising and subsidiary station under the
following conditions shall be tested and recorded:

(1) During functional operation
(2) On each side of the circuit with the receiving equipment conditioned for
an open circuit

A single break or ground condition shall be caused on each transmission
channel. If such a fault prevents the functioning of the circuit, receipt of a
trouble signal shall be verified.

Each of the following conditions at each of the supervising or subsidiary stations
and all repeater station radio transmitting and receiving equipment shall be
caused; receipt of correct signals at the supervising station shall be verified:

(1) RF transmitter in use (radiating)

(2) AC power failure supplying the radio equipment
(3) RF receiver malfunction

(4) Indication of automatic switchover

Each of the following conditions at each of the supervising or subsidiary stations
and all repeater station radio transmitting and receiving equipment shall be
caused; receipt of correct signals at the supervising station shall be verified:

(1) AC power failure supplying the radio equipment
(2) RF receiver malfunction
(3) Indication of automatic switchover, if applicable

Each of the following conditions at each of the supervising or subsidiary stations
and all repeater station radio transmitting and receiving equipment shall be
caused; receipt of correct signals at the supervising station shall be verified:

(1) RF transmitter in use (radiating)

(2) AC power failure supplying the radio equipment
(3) RF receiver malfunction

(4) Indication of automatic switchover

18. Emergency Communications Equipment
(a) Amplifier/tone generators
(b) Call-in signal silence
(c) Off-hook indicator (ring down)
(d) Phone jacks

(e) Phone set
(f) System performance

Correct switching and operation of backup equipment shall be verified.

Function shall be operated and receipt of correct visual and audible signals at
control panel shall be verified.

Phone set shall be installed or phone shall be removed from hook and receipt of
signal at control panel shall be verified.

Phone jack shall be visually inspected and communications path through jack
shall be initiated.

Each phone set shall be activated and correct operation shall be verified.

System shall be operated with a minimum of any five handsets simultaneously.
Voice quality and clarity shall be verified.

19. Interface Equipment

Interface equipment connections shall be tested by operating or simulating the
equipment being supervised. Signals required to be transmitted shall be
verified at the control panel. Test frequency for interface equipment shall be
the same as the frequency required by the applicable NFPA standard(s) for the
equipment being supervised.

20. Guard’s Tour Equipment

The device shall be tested in accordance with the manufacturer’s specifications.
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Device Method
21. Special Procedures
(a) Alarm verification Time delay and alarm response for smoke detector circuits identified as having
alarm verification shall be verified.
(b) Multiplex systems Communications between sending and receiving units under both primary and

secondary power shall be verified.

Communications between sending and receiving units under open circuit and
short circuit trouble conditions shall be verified.

Communications between sending and receiving units in all directions where
multiple communications pathways are provided shall be verified.

If redundant central control equipment is provided, switchover and all required
functions and operations of secondary control equipment shall be verified.

All system functions and features shall be verified in accordance with
manufacturer’s instructions.

22. Low-Power Radio (Wireless Systems) The following procedures describe additional acceptance and reacceptance test
methods to verify wireless protection system operation:

(1) The manufacturer’s manual and the as-built drawings provided by the
system supplier shall be used 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, the system shall be
initialized in accordance with the manufacturer’s manual. A test shall be
conducted to verify the alternative path, or paths, by turning off or
disconnecting the primary wireless repeater. The alternative communications
path shall exist between the wireless control panel and peripheral devices used
to establish initiation, indication, control, and annunciation. The system shall
be tested for both alarm and trouble conditions.

(3) Batteries for all components in the system shall be checked monthly. If the
control panel checks all batteries and all components daily, the system shall not
require monthly testing of the batteries.

"Example: 4000 mAh x %5 = 160 mA charging current at 25°C (77°F).

?The voltmeter sensitivity has been changed from 1000 ohms per volt to 100 ohms per volt so that false ground readings (caused by induced
voltages) are minimized.
Fusible thermal link detectors are commonly used to close fire doors and fire dampers. They are actuated by the presence of external heat, which

causes a solder element in the link to fuse, or by an electric thermal device, which, when energized, generates heat within the body of the link,
causing the link to fuse and separate.

*Methods of verification of voice intelligibility should include, but not be limited to, any one of the following methods:
(1) Standard subject-based test methods such as described in ANSI §3.2, Method for Measuring the Intelligibility of Speech Over Communications Systems
(2) Methods and instruments that measure certain physical parameters and provide a common intelligibility scale score such as described in IEC
60849, Sound systems for emergency purposes

The use of test methods that provide a common intelligibility scale score may be used for existing systems but should not be used to require
revisions to systems that were designed prior to the 2002 edition of this Code. Also, refer to Section 1.4.

2002 Edition



72-98

NATIONAL FIRE ALARM CODE

Table 10.4.3 Testing Frequencies

Component

Initial /

Reacceptance Monthly

Quarterly

Semiannually

Annually

Table 10.4.2.2
Reference

1. Control Equipment — Building Systems Connected to
Supervising Station
(a) Functions
(b) Fuses
(c) Interfaced equipment
(d) Lamps and LEDs
(e) Primary (main) power supply
(f) Transponders

RN
|

KA A KK

1,7,16,17

2. Control Equipment — Building Systems Not Connected
to a Supervising Station
(a) Functions
(b) Fuses
(c) Interfaced equipment
(d) Lamps and LEDs
(e) Primary (main) power supply
(f) Transponders

AR A A AA

3. Engine-Driven Generator — Central Station Facilities
and Fire Alarm Systems

R
|

4. Engine-Driven Generator — Public Fire Alarm
Reporting Systems

X (weekly) —

5. Batteries — Central Station Facilities

(a) Lead-acid type
1. Charger test (replace battery as needed.)
2. Discharge test (30 minutes)
3. Load voltage test
4. Specific gravity

(b) Nickel-cadmium type
1. Charger test (replace battery as needed.)
2. Discharge test (30 minutes)
3. Load voltage test

(c) Sealed lead-acid type
1. Charger test (replace battery within 5 years
after manufacture or more frequently as needed.)
2. Discharge test (30 minutes)
3. Load voltage test

| oo | %o
|

KA

H
ol

A

[ = |

6. Batteries — Fire Alarm Systems

(a) Lead-acid type
1. Charger test (replace battery as needed.)
2. Discharge test (30 minutes)
3. Load voltage test
4. Specific gravity

(b) Nickel-cadmium type
1. Charger test (replace battery as needed.)
2. Discharge test (30 minutes)
3. Load voltage test

(c) Primary type (dry cell)
1. Load voltage test

(d) Sealed lead-acid type
1. Charger test (replace battery within 5 years
after manufacture or more frequently as needed.)
2. Discharge test (30 minutes)
3. Load voltage test

R A AN
|

[ = |

7. Batteries — Public Fire Alarm Reporting Systems
Voltage tests in accordance with Table 10.4.2.2, items
7(1)-(6)

(a) Lead-acid type
1. Charger test (replace battery as needed.)
2. Discharge test (2 hours)
3. Load voltage test
4. Specific gravity
(b) Nickel-cadmium type
1. Charger test (replace battery as needed.)
2. Discharge test (2 hours)
3. Load voltage test

X (daily) —

KA K| H |
|

[ ]|

(N

| x|
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Table 10.4.3 Continued

Component

Initial /
Reacceptance

Monthly

Quarterly

Semiannually

Annually

Table 10.4.2.2
Reference

(c) Sealed lead-acid type
1. Charger test (replace battery within 5 years
after manufacture or more frequently as needed.)
2. Discharge test (2 hours)
3. Load voltage test

ke

A

6d

Fiber-Optic Cable Power

12b

Control Unit Trouble Signals

10.

Conductors — Metallic

11

11.

Conductors — Nonmetallic

12

12.

Emergency Voice/Alarm Communications Equipment

18

13.

Retransmission Equipment
(The requirements of 10.4.7 shall apply.)

A A H KRR

14.

Remote Annunciators

<

A

10

15.

Initiating Devices
(a) Duct detectors
(b) Electromechanical releasing device
(c) Fire extinguishing system(s) or suppression
system(s) switches
(d) Fire-gas and other detectors
(e) Heat detectors (The requirements of 10.4.3.4
shall apply.)
(f) Fire alarm boxes
(g) Radiant energy fire detectors
(h) System smoke detectors — functional
(i) Smoke detectors — sensitivity (The requirements
of 10.4.3.2 shall apply.)
(j) Single- and multiple-station smoke alarms (The
requirements for monthly testing in accordance with
10.4.4 shall also apply.)
(k) Single- and multiple-station heat alarms
(I) Supervisory signal devices (except valve tamper
switches)
(m) Waterflow devices
(n) Valve tamper switches

M| M M M|

KA

L

K

13

16.

Guard’s Tour Equipment

17.

Interface Equipment

19

18.

Special Hazard Equipment

KA A XS

KRR

15

19.

Alarm Notification Appliances
(a) Audible devices
(b) Audible textual notification appliances
(c) Visible devices

14

20.

Off-Premises Transmission Equipment

Ao A

21.

Supervising Station Fire Alarm Systems — Transmitters
(a) DACT
(b) DART
(c) McCulloh
(d) RAT

22.

Special Procedures

AR A

23.

Supervising Station Fire Alarm Systems — Receivers

(a) DACR

(b) DARR

(c) McCulloh systems

(d) Two-way RF multiplex

(e) RASSR

(f) RARSR

(g) Private microwave

HAS A A A A

TR T
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10.4.3.4.2 Different detectors shall be tested each year, with
records kept by the building owner specifying which detectors
have been tested.

10.4.3.4.3 Within 5 years, each detector shall have been tested.

10.4.3.5% For testing addressable and analog-described de-
vices, which are affixed to either a single, molded assembly or
a twist-lock type affixed to a base, testing shall be conducted
using the signaling style circuits (Styles 0.5 through 7).
Analog-type detectors shall be tested with the same criteria.

10.4.4 Single- and Multiple-Station Smoke Alarms. Homeown-
ers shall inspect and test smoke alarms and all connected ap-
pliances in accordance with the manufacturer’s instructions at
least monthly.

10.4.5 Household Fire Alarm Systems.

10.4.5.1 Testing. Household fire alarm systems shall be tested
by a qualified service technician at least every 3 years accord-
ing to the methods of Table 10.4.2.2.

10.4.5.2 Maintenance. Maintenance of household fire alarm
systems shall be conducted according to manufacturer’s in-
structions.

10.4.6 Replacement of Smoke Alarms in One- and Two-
Family Dwellings. Unless otherwise recommended by the
manufacturer, single- and multiple-station smoke alarms in-
stalled in one- and two-family dwellings shall be replaced when
they fail to respond to operability tests, but shall not remain in
service longer than 10 years from the date of manufacture.

10.4.7 Battery Replacement. Where batteries are used as a
source of energy, they shall be replaced in accordance with the
recommendations of the alarm equipment manufacturer.

10.4.8 Circuits from Central Station. Tests of all circuits ex-
tending from the central station shall be made at intervals of
not more than 24 hours.

10.4.9 Public Fire Reporting Systems.

10.4.9.1 Emergency power sources other than batteries shall
be operated to supply the system for a continuous period of
1 hour at least weekly. This test shall require simulated failure
of the normal power source.

10.4.9.2 Testing facilities shall be installed at the communica-
tions center and each subsidiary communications center, if used.

Exception: If satisfactory to the authority having jurisdiction, those
Jacilities for systems leased from a nonmunicipal organization that
might be located elsewhere.

10.5 Maintenance.

10.5.1 Fire alarm system equipment shall be maintained in
accordance with the manufacturer’s instructions.

10.5.2 The frequency of maintenance of fire alarm system
equipment shall depend on the type of equipment and the
local ambient conditions.

10.5.3 The frequency of cleaning of fire alarm system equip-
ment shall depend on the type of equipment and the local
ambient conditions.

10.5.4 All apparatus requiring rewinding or resetting to
maintain normal operation shall be rewound or reset as
promptly as possible after each test and alarm. All test signals
received shall be recorded to indicate date, time, and type.

2002 Edition

10.5.5 The retransmission means as defined in Section 8.2
shall be tested at intervals of not more than 12 hours.

Exception:  If the retransmission means is the public switched tele-
phone network, it shall be permitted to be tested weekly to confirm its
operation to each public fire service communications center.

10.5.6 As a part of the testing required in 10.5.5, the retrans-
mission signal and the time and date of the retransmission
shall be recorded in the central station.

10.6 Records.

10.6.1* Permanent Records. After successful completion of
acceptance tests approved by the authority having jurisdic-
tion, the requirements in 10.6.1.1 through 10.6.1.3 shall
apply.

10.6.1.1 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.

10.6.1.2 For software-based systems, a copy of the site-specific
software shall be provided to the owner or owner’s designated
representative.

10.6.1.3 The owner shall be responsible for maintaining
these records for the life of the system for examination by any
authority having jurisdiction. Paper or electronic media shall
be permitted.

10.6.2 Maintenance, Inspection, and Testing Records.

10.6.2.1 Records shall be retained until the next test and for
1 year thereafter.

10.6.2.2 The records shall be on a medium that will survive
the retention period. Paper or electronic media shall be
permitted.

10.6.2.3 Arecord of all inspections, testing, and maintenance
shall be provided that includes the following information re-
garding tests and all the applicable information requested in
Figure 10.6.2.3:

(1) Date

(2) Test frequency
(3) Name of property
(4) Address
(

5) Name of person performing inspection, maintenance,
tests, or combination thereof, and affiliation, business
address, and telephone number

(6) Name, address, and representative of approving agen-
cy(ies)

(7) Designation of the detector(s) tested, for example,
“Tests performed in accordance with Section 7

(8) Functional test of detectors
(9)*Functional test of required sequence of operations
(10) Check of all smoke detectors

(11) Loop resistance for all fixed-temperature, line-type heat
detectors

(12) Other tests as required by equipment manufacturers

(13) Other tests as required by the authority having jurisdic-
tion

(14) Signatures of tester and approved authority representative

(15) Disposition of problems identified during test (e.g.,
owner notified, problem corrected/successfully re-
tested, device abandoned in place)
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SERVICE ORGANIZATION

Name:

INSPECTION AND TESTING FORM

Address:

Representative:

License No.:

Telephone:

MONITORING ENTITY
Contact:

Telephone:

TYPE TRANSMISSION
d McCulloh

1 Multiplex

1 Digital

d Reverse Priority

a RF

[ Other (Specify)

Monitoring Account Ref. No.:

DATE:

TIME:

PROPERTY NAME (USER)

Name:

Address:

Owner Contact:

Telephone:

APPROVING AGENCY
Contact:

Telephone:

SERVICE

1 Weekly

1 Monthly

1 Quarterly

1d Semiannually
1 Annually

[ Other (Specify)

Circuit Styles:

Control Unit Manufacturer:

Number of Circuits:

Software Rev.:

Quantity

Last Date System Had Any Service Performed:
Last Date that Any Software or Configuration Was Revised:

Model No.:

ALARM-INITIATING DEVICES AND CIRCUIT INFORMATION

Circuit Style

Alarm verification feature is disabled

enabled .

Manual Fire Alarm Boxes
Ton Detectors

Photo Detectors

Duct Detectors

Heat Detectors
Waterflow Switches
Supervisory Switches
Other (Specify):

(NFPA Inspection and Testing, 1 of 4)

FIGURE 10.6.2.3 Example of an Inspection and Testing Form.

2002 Edition




72-102 NATIONAL FIRE ALARM CODE

ALARM NOTIFICATION APPLIANCES AND CIRCUIT INFORMATION
Quantity Circuit Style
Bells
Horns
Chimes
Strobes

Speakers
Other (Specify):

No. of alarm notification appliance circuits:
Are circuits monitored for integrity? 1 Yes [ No

SUPERVISORY SIGNAL-INITIATING DEVICES AND CIRCUIT INFORMATION
Quantity Circuit Style

Building Temp.

Site Water Temp.

Site Water Level

Fire Pump Power

Fire Pump Running

Fire Pump Auto Position

Fire Pump or Pump Controller Trouble
Fire Pump Running

Generator In Auto Position
Generator or Controller Trouble
Switch Transfer

Generator Engine Running
Other:

SIGNALING LINE CIRCUITS
Quantity and style of signaling line circuits connected to system (see NFPA 72, Table 6.6.1):

Quantity Style(s)
SYSTEM POWER SUPPLIES
(a) Primary (Main): Nominal Voltage Amps
Overcurrent Protection: Type Amps

Location (of Primary Supply Panelboard):
Disconnecting Means Location:
(b) Secondary (Standby):

Storage Battery: Amp-Hr. Rating

Calculated capacity to operate system, in hours: 24 60

Engine-driven generator dedicated to fire alarm system:

Location of fuel storage:

TYPE BATTERY

[ Dry Cell

d Nickel-Cadmium

1 Sealed Lead-Acid

1 Lead-Acid

1d Other (Specify):

(¢) Emergency or standby system used as a backup to primary power supply, instead of using a secondary power supply:
Emergency system described in NFPA 70, Article 700
Legally required standby described in NFPA 70, Article 701

Optional standby system described in NFPA 70, Article 702, which also meets the performance
requirements of Article 700 or 701.

(NFPA Inspection and Testing, 2 of 4)

FIGURE 10.6.2.3 Continued
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PRIORTO ANY TESTING

NOTIFICATIONS ARE MADE Yes No Who Time
Monitoring Entity a a
Building Occupants a a
Building Management a a
Other (Specify) ] ]
AHJ Notified of Any Impairments a a

SYSTEMTESTS AND INSPECTIONS

TYPE Visual Functional Comments
Control Unit a a
Interface Equipment ] ]
Lamps/LEDS a a
Fuses a a
Primary Power Supply a a
Trouble Signals a a
Disconnect Switches ] ]
Ground-Fault Monitoring a a

SECONDARY POWER

TYPE Visual Functional Comments
Battery Condition a
Load Voltage

Discharge Test

Charger Test

Specific Gravity

TRANSIENT SUPPRESSORS ]
REMOTE ANNUNCIATORS ]

NOTIFICATION APPLIANCES
Audible

Visible

Speakers

Voice Clarity

oooo

]

oo

ooou

INITIATING AND SUPERVISORY DEVICE TESTS AND INSPECTIONS

Device Visual Functional Factory Measured
Loc. & S/N Type Check Test Setting Setting Pass Fail
a 4 a ]
a a a a
a a a ]
a a a ]
a a a a
a d a -

Comments:

(NFPA Inspection and Testing, 3 of 4)

FIGURE 10.6.2.3 Continued
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EMERGENCY COMMUNICATIONS EQUIPMENT Visual Functional Comments
Phone Set a a
Phone Jacks a a
Off-Hook Indicator ] ]
Amplifier(s) ] ]
Tone Generator(s) 0 a
Call-in Signal a a
System Performance a a
Device Simulated
Visual Operation Operation
INTERFACE EQUIPMENT
(Specify) a a a
(Specify) o o a
(Specify) . o a
SPECIAL HAZARD SYSTEMS
(Specify) a a a
(Specify) a a a
(Specify) a a ]
Special Procedures:
Comments:
SUPERVISING STATION MONITORING Yes No Time Comments
Alarm Signal 4 a
Alarm Restoration a a
Trouble Signal a a
Supervisory Signal a a
Supervisory Restoration a a
NOTIFICATIONS THAT TESTING IS COMPLETE Yes No Who Time
Building Management ] ]
Monitoring Agency 4 ]
Building Occupants a a
Other (Specify) a a
The following did not operate correctly:
System restored to normal operation: Date: Time:
THIS TESTING WAS PERFORMED IN ACCORDANCE WITH APPLICABLE NFPA STANDARDS.
Name of Inspector: Date: Time:
Signature:
Name of Owner or Representative:
Date: Time:
Signature:
(NFPA Inspection and Testing, 4 of 4)

FIGURE 10.6.2.3 Continued
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10.6.3 Supervising Station Records. For supervising station
fire alarm systems, records pertaining to signals received at the
supervising station that result from maintenance, inspection,
and testing shall be maintained for not less than 12 months.
Upon request, a hard copy record shall be provided to the
authority having jurisdiction. Paper or electronic media shall
be permitted.

10.6.4 Simulated Operation Note. If the operation of a de-
vice, circuit, control panel function, or special hazard system
interface is simulated, it shall be noted on the certificate that
the operation was simulated, and the certificate shall indicate
by whom it was simulated.

Chapter 11  Single- and Multiple-Station Alarms and
Household Fire Alarm Systems

11.1 Application.

11.1.1* The performance, selection, installation, operation, and
use of single- and multiple-station alarms and household fire
alarm systems shall comply with the requirements of this chapter.

11.1.2 The requirements of this chapter shall apply to instal-
lations in the following locations:

(1) One- and two-family dwelling units

(2) Sleeping rooms of lodging and rooming houses

(3) Individual dwelling units of apartment buildings

(4) Guest rooms, sleeping rooms, and living areas within
guest suites of hotels and dormitories

(5) Day-care homes

(6) Residential board and care facilities

11.1.3* Smoke and heat alarms shall be installed in all occupan-
cies where required by applicable laws, codes, or standards.

11.1.4 The requirements of Chapter 4 through Chapter 9
shall not apply unless otherwise indicated.

11.1.5*% The requirements of this chapter shall not apply to
installations in manufactured homes.

11.1.6 This chapter shall apply to the life safety of occupants
and not to the protection of property.

11.2* Purpose. Fire-warning equipment for residential occu-
pancies shall provide a reliable means to notify the occupants
of the presence of a threatening fire and the need to escape to
a place of safety before such escape might be impeded by un-
tenable conditions in the normal path of egress.

11.3 Basic Requirements.

11.3.1 All devices, combinations of devices, and equipment
to be installed in conformity with this chapter shall be ap-
proved or listed for the purposes for which they are intended.

11.3.2* The installation of smoke alarms or fire alarm systems
or combinations of these shall comply with the requirements
of this chapter and shall satisfy the minimum requirements for
number and location of smoke alarms or smoke detectors by
one of the following arrangements:

(1) The required minimum number and location of smoke
detection devices shall be satisfied (independently)
through the installation of smoke alarms. The installation
of additional smoke alarms shall be permitted. The instal-
lation of additional system-based smoke detectors includ-

ing partial or complete duplication of the smoke alarms
satisfying the required minimum shall be permitted.

(2) The required minimum number and location of smoke
detection devices shall be satisfied (independently)
through the installation of system smoke detectors. The
installation of additional smoke detectors shall be permit-
ted. The installation of additional smoke alarms including
partial or complete duplication of the smoke detectors
satisfying the required minimum shall be permitted.

11.3.3 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.

11.3.4* Fire-warning equipment to be installed in residential
occupancies shall produce the audible emergency evacuation
signal described in ANSI S3.41, American National Standard Au-
dible Emergency Fvacuation Signal, whenever the intended re-
sponse is to evacuate the building. The same audible signal
shall be permitted to be used for other devices as long as the
desired response is immediate evacuation.

11.3.5 Audible fire alarm signals shall meet the performance
requirements of 7.4.2 and 7.4.4.

11.3.6 When visible appliances are provided, they shall meet
the requirements of Section 7.5. Since hearing deficits are of-
ten not apparent, the responsibility for advising the appropri-
ate person(s) of the existence of this deficit shall be that of the
hearing-impaired party.

11.3.7 Signals from notification appliances shall not be re-
quired to be synchronized.

11.4* Assumptions.

11.4.1 Occupants. The requirements of this chapter shall as-
sume that occupants are not intimate with the ignition and are
capable of self-rescue.

11.4.2 Escape Route.

11.4.2.1 The requirements of this chapter shall assume that
the occupants have an escape plan.

11.4.2.2 An escape route shall be assumed to be available to
occupants and to be unobstructed prior to the event of the
fire.

11.4.3* Equipment. The performance of fire-warning equip-
ment discussed in this chapter shall depend on such equipment
being properly selected, installed, operated, tested, and main-
tained in accordance with the provisions of this Code and with
the manufacturer’s instructions provided with the equipment.

11.5 Detection and Notification. The use of fire alarm system
detectors shall be permitted to meet the detection require-
ments specified in 11.5.1 through 11.5.12 in terms of smoke
and heat alarms.

11.5.1* One- and Two-Family Dwelling Units.

11.5.1.1 Smoke Detection. Where required by applicable
laws, codes, or standards for the specified occupancy, ap-
proved single- and multiple-station smoke alarms shall be in-
stalled as follows:

(1) Inall sleeping rooms

Exception:  Smoke alarms shall not be required in sleeping rooms in
existing one- and two-family dwelling units.
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(2) Outside of each separate sleeping area, in the immediate
vicinity of the sleeping rooms
(3) On each level of the dwelling unit, including basements

Exception: In existing one- and two-family dwelling units, approved
smoke alarms powered by batteries shall be permitted.

11.5.1.2 Notification.

(A) Fire-warning equipment for dwelling units shall provide a
sound that is audible in all occupiable dwelling areas.

(B) Where more than one smoke or heat alarm is installed
for new construction, they shall be arranged so that the opera-
tion of any smoke or heat alarm causes the alarm in all smoke
and heat alarms within the dwelling unit to sound.

11.5.2 Lodging or Rooming Houses.

11.5.2.1 Detection. Where required by applicable laws, codes,
or standards for the specified occupancy, approved single- and
multiple-station smoke alarms shall be installed in every sleep-
ing room. Such smoke alarms shall not be required to be in-
terconnected.

Exception: Existing battery-powered smoke alarms, rather than house
electric-powered smoke alarms, shall be permitted where the facility has
demonstrated to the authority having jurisdiction that the testing,
maintenance, and battery replacement programs will ensure reliability
of power to the smoke alarms.

11.5.2.2 Notification. In new construction in which a fire
alarm system is not installed, fire-warning equipment for lodg-
ing or rooming houses shall provide a sound that is audible in
all occupiable areas.

11.5.3 New Apartment Buildings.

11.5.3.1 Detection. Where required by applicable laws, codes,
or standards for the specified occupancy, approved single- and
multiple-station smoke alarms shall be installed as follows:

(1) In all sleeping rooms

(2) Outside of each separate sleeping area, in the immediate
vicinity of the sleeping rooms

(3) On each level of the dwelling unit, including basements

11.5.3.2 Notification.

(A) Fire-warning equipment for a dwelling unit shall provide
a sound that is audible in all occupiable areas within the dwell-
ing unit.

(B) Where more than one smoke or heat alarm is installed
for new construction, they shall be arranged so that the opera-
tion of any smoke or heat alarm causes the alarm in all smoke
and heat alarms within the dwelling unit to sound.

(C)* The alarm shall sound only within the dwelling unit and
shall not actuate the building fire alarm system, unless other-
wise permitted by the authority having jurisdiction. Remote
annunciation shall be permitted.

11.5.4 Existing Apartment Buildings.

11.5.4.1 Detection. Where required by applicable laws, codes,
or standards for the specified occupancy, approved single- and
multiple-station smoke alarms shall be installed as follows:

(1) Outside of each separate sleeping area, in the immediate
vicinity of the sleeping rooms
(2) On each level of the dwelling unit, including basements
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Exception:  Single-station smoke alarms without a secondary
(standby) power source shall be permitted.
°

11.5.4.2 Notification. The alarm shall sound only within the
dwelling unit and shall not actuate the building fire alarm
system, unless otherwise permitted by the authority having ju-
risdiction. Remote annunciation shall be permitted.

11.5.5 New Hotels and Dormitories.

11.5.5.1 Detection. Where required by applicable laws, codes,
or standards for the specified occupancy, approved single- and
multiple-station smoke alarms shall be installed as follows:

(1) In every guest room
(2) Ineveryliving area and sleeping room within a guest suite

11.5.5.2 Notification.

(A) The following shall apply to hotel guest rooms and guest
suites:

(1) Fire-warning equipment for hotel guest rooms or guest
suites shall provide a sound that is audible throughout the
guest room or guest suite.

(2) Where more than one smoke alarm is installed in new
construction for hotel guest rooms or guest suites, they
shall be arranged so that the operation of any smoke
alarm causes all smoke alarms to sound within the guest
room or guest suite. This requirement shall not apply to
configurations that provide equivalent distribution of the
alarm signal.

(3)*The alarm shall sound only within the guest room or
guest suite and shall not actuate the building fire alarm
system, unless otherwise permitted by the authority hav-
ing jurisdiction. Remote annunciation shall be permitted.

(B) The following shall apply to dormitory sleeping rooms
and sleeping room suites:

(1) Fire-warning equipment for dormitory sleeping rooms or
sleeping room suites shall provide a sound that is audible
throughout the sleeping room or sleeping room suite.

(2) Where more than one smoke alarm is installed in new
construction for dormitory sleeping rooms or sleeping
room suites, they shall be arranged so that the operation
of any smoke alarm causes all smoke alarms to sound
within the dormitory sleeping room or sleeping room
suite. This requirement shall not apply to configurations
that provide equivalent distribution of the alarm signal.

(3)*The alarm shall sound only within the sleeping room or
sleeping room suite and shall not actuate the building fire
alarm system, unless otherwise permitted by the authority
having jurisdiction. Remote annunciation shall be
permitted.

11.5.6 Existing Hotels and Dormitories.

11.5.6.1 Detection. Where required by applicable laws, codes,
or standards for the specified occupancy, approved single- and
multiple-station smoke alarms shall be installed as follows:

(1) In every guest room

(2) In everyliving area and sleeping room within a guest suite

(3) These alarms shall not be required to be interconnected.

(4) Smoke alarms without a secondary (standby) power
source shall be permitted.

11.5.6.2 Notification. The alarm shall sound only within the
hotel guest room or guest suite, or within the dormitory sleep-
ing room or sleeping room suites, and shall not actuate the
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building fire alarm system, unless otherwise permitted by the
authority having jurisdiction. Remote annunciation shall be
permitted.

11.5.7 New Day-Care Homes.

11.5.7.1 Detection. Where required by applicable laws, codes,
or standards for the specified occupancy, approved single- and
multiple-station smoke alarms shall be installed as follows:

(1) In all sleeping rooms.

(2) Smoke alarms shall be powered by a commercial light and
power source.

(3) Smoke alarms without a secondary (standby) power
source shall be permitted.

11.5.7.2 Notification. The following notification require-
ments shall apply:

(1) Fire-warning equipment shall provide a sound that is au-
dible throughout the day-care home.

(2) Where more than one smoke alarm is installed, they shall
be arranged so that the operation of any smoke alarm
causes all smoke alarms to sound within the day-care
home.

11.5.8 Existing Day-Care Homes.

11.5.8.1 Detection. Where required by applicable laws, codes,
or standards for the specified occupancy, approved single- and
multiple-station smoke alarms shall be installed as follows:

(1) In all sleeping rooms.
(2) Smoke alarms shall be powered by a commercial light and
power source.

Exception: Existing battery-powered smoke alarms rather than com-
mercial light and powered smoke alarms shall be permitted where, in
the opinion of the authority having jurisdiction, the facility has dem-
onstrated testing, maintenance, and battery replacement programs
that ensure reliability of power to the smoke alarms.

(3) Smoke alarms without a secondary (standby) power
source shall be permitted.

11.5.8.2 Notification. Fire-warning equipment shall provide a
sound that is audible throughout the day-care home.

11.5.9 New Residential Board and Care — Small Facility.

11.5.9.1 Detection. Where required by applicable laws, codes,
or standards for the specified occupancy, approved single- and
multiple-station smoke alarms shall be installed as follows:

(1) On all levels, including basements but excluding crawl
spaces and unfinished attics

(2) In all living areas

(3) Each sleeping room shall be provided with an approved,
listed single-station smoke alarm.

11.5.9.2 Notification. Fire-warning equipment shall provide a
sound that is audible throughout the residential board and
care facility.

11.5.10 New Residential Board and Care — Large Facility.

11.5.10.1 Detection. Where required by applicable laws, codes,
or standards for the specified occupancy, approved single- and
multiple-station smoke alarms shall be installed as follows:

(1) In each sleeping room.
(2) Smoke alarms shall be powered by a commercial light and
power source.

11.5.10.2 Notification. Fire-warning equipment shall provide
a sound that is audible throughout the sleeping room.

11.5.11 Existing Residential Board and Care — Small Facility.

11.5.11.1 Detection. Where required by applicable laws, codes,
or standards for the specified occupancy, approved single- and
multiple-station smoke alarms shall be installed as follows:

(1) In all sleeping rooms.

(2) On all levels, including basements but excluding crawl
spaces and unfinished attics.

(3) Additional smoke alarms shall be installed for living
rooms, dens, day rooms, and similar spaces.

11.5.11.2 Notification. Fire-warning equipment shall provide
a sound that is audible throughout the residential board and
care facility.

11.5.12 Existing Residential Board and Care — Large Facility.

11.5.12.1 Detection. Where required by applicable laws, codes,
or standards for the specified occupancy, approved single- and
multiple-station smoke alarms shall be installed as follows:

(1) In each sleeping room.
(2) Smoke alarms shall be powered by a commercial light and
power source.

Exception No. 1 to (1) and (2): Existing battery-powered smoke
alarms, rather than smoke alarms powered by commercial light and
power source, shall be accepted where, in the opinion of the authority
having jurisdiction, the facility has demonstrated that testing, main-
tenance, and battery replacement programs ensure the reliability of
power to the smoke alarms.

Exception No. 2 to (1) and (2): Facilities having an existing corridor
smoke detection system that is connected to the building fire alarm system.

11.5.12.2 Notification. Fire-warning equipment shall provide
a sound that is audible throughout the sleeping rooms.

11.6 Power Supplies.

11.6.1 Smoke and Heat Alarms. Smoke and heat alarms shall
be powered by one of the following means:

(1) Acommercial light and power source along with a second-
ary battery source that is capable of operating the device
for atleast 24 hours in the normal condition followed by 4
minutes of alarm.

(2) If a commercial light and power source is not normally
available, a noncommercial ac power source along with a
secondary battery source that is capable of operating the
device for at least 7 days in the normal condition followed
by 4 minutes of alarm.

(3) A nonrechargeable, nonreplaceable primary battery that
is capable of operating the device for at least 10 years in
the normal condition followed by 4 minutes of alarm, fol-
lowed by 7 days of trouble.

(4) Ifabattery primary power supply is specifically permitted,
a battery meeting the requirements of 11.6.6 (nonre-
chargeable primary battery) or the requirements of 11.6.7
(rechargeable primary battery) shall be used.

11.6.2 Household Fire Alarm Systems. Power for household
fire alarm systems shall comply with the following requirements:

(1) Household fire alarm systems shall have two independent
power sources consisting of a primary source that uses
commercial light and power and a secondary source that
consists of a rechargeable battery.
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(2) The secondary source shall be capable of operating the
system for at least 24 hours in the normal condition fol-
lowed by 4 minutes of alarm.

(3) Low-power wireless systems shall comply with the perfor-
mance criteria of Section 6.16.

11.6.3 AC Primary Power Source. The ac power source shall
comply with the following conditions:

(1) Avisible “power on” indicator shall be provided.

(2) All 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 require-
ments for power-limited fire alarm circuits as defined in
NFPA 70, National Electrical Code, Article 760.

(3) A restraining means shall be used at the plug-in of any
cord-connected installation.

(4) AC primary (main) power shall be supplied either from a
dedicated branch circuit or the unswitched portion of a
branch circuit also used for power and lighting.

(5) Operation of a switch (other than a circuit breaker) or a
ground-fault circuit-interrupter shall not cause loss of pri-
mary (main) power.

Exception:  Where a ground-fault circuit-interrupter serves all electri-
cal circuits within the dwelling unit.

(6) Neither loss nor restoration of primary (main) power
shall cause an alarm signal.

Exception:  An alarm signal shall be permitted but shall not exceed
2 seconds.

(7) Where a secondary (standby) battery is provided, the pri-
mary (main) power supply shall be of sufficient capacity to
operate the system under all conditions of loading with any
secondary (standby) battery disconnected or fully
discharged.

11.6.4 Secondary (Standby) Power Source. If the secondary
power source is a battery, the following conditions shall be met:

(1) The secondary power source shall be supervised and shall
cause a distinctive audible or visible trouble signal upon
removal or disconnection of a battery or a low-battery con-
dition.

(2) Acceptable replacement batteries shall be clearly identi-
fied by the manufacturer’s name and model number on
the unit near the battery compartment.

(3) Arechargeable battery used as a secondary power source
shall meet the following criteria:

(a) Be automatically recharged by an ac circuit of the
commercial light and power source

(b) Be recharged within 4 hours where power is provided
from a circuit that can be switched on or off by means
other than a circuit breaker or within 48 hours where
power is provided from a circuit that cannot be switched
on or off by means other than a circuit breaker

(c) Provide a distinctive audible trouble signal before the
battery is incapable of operating the device(s) for
alarm purposes

(d) At the battery condition at which a trouble signal is
obtained, be capable of producing an alarm signal for
at least 4 minutes followed by not less than 7 days of
trouble signal operation

(e) Produce an audible trouble signal at least once every
minute for 7 consecutive days

11.6.5 Notification Appliance (with Smoke or Heat Alarm). If
a visible notification appliance is used in conjunction with a
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smoke or heat alarm application for compliance with 11.3.5,
the notification appliance shall not be required to be supplied
with a secondary power source.

11.6.6 Primary Power Source (Nonrechargeable Battery). If
smoke alarms are powered by a primary battery, the battery shall
be monitored to ensure the following conditions are met:

(1) All power requirements are met for at least 1 year of bat-
tery life, including weekly testing.

(2) A distinctive audible trouble signal before the battery is
incapable of operating (from causes such as aging or ter-
minal corrosion) the device(s) for alarm purposes.

(3) For a unit employing a lock-in alarm feature, automatic
transfer is provided from alarm to a trouble condition.

(4) At the battery voltage at which a trouble signal is ob-
tained, the unit is capable of producing an alarm signal
for at least 4 minutes followed by not less than 7 days of
trouble signal operation.

(5) The audible trouble signal is produced at least once every
minute for 7 consecutive days.

(6) Acceptable replacement batteries are clearly identified by
the manufacturer’s name and model number on the unit
near the battery compartment.

(7) A noticeable, visible indication is displayed when a pri-
mary battery is removed from the unit.

11.6.7 Primary Power Source (Rechargeable Battery). If
smoke alarms are powered by a rechargeable battery, the fol-
lowing conditions shall be met:

(1) The battery shall, with proper charging, be able to power
the alarm for a life of 1 year.

(2) The battery shall be automatically recharged by an ac cir-
cuit of the commercial light and power source.

(3) The battery shall be recharged within 4 hours where power
is provided from a circuit that can be switched on or off by
means other than a circuit breaker or within 48 hours where
power is provided from a circuit that cannot be switched on
or off by means other than a circuit breaker.

(4) Adistinctive audible trouble signal shall sound before the
battery is incapable of operating the device(s) for alarm
purposes.

(5) For a unit employing a lock-in alarm feature, automatic
transfer shall be provided from alarm to a trouble condition.

(6) At the battery condition at which a trouble signal is ob-
tained, the unit shall be capable of producing an alarm
signal for at least 4 minutes followed by not less than
7 days of trouble signal operation.

(7) The audible trouble signal shall be produced at least once
every minute for 7 consecutive days.

11.7 Equipment Performance.

11.7.1 Self Diagnostic. Any failure of any nonreliable or short-
life component that renders the detector inoperable shall result
in a trouble signal or otherwise be apparent to the occupant of
the living unit without the need for test.

11.7.2 Smoke Alarms and System Smoke Detectors. Each de-
vice shall detect abnormal quantities of smoke, shall operate
in the normal environmental conditions, and shall be in com-
pliance with applicable standards such as ANSI/UL 268, Stan-
dard for Safety Smoke Detectors for Fire Protective Signaling Systems,
or ANSI/UL 217, Standard for Safety Single and Multiple Station
Smoke Alarms.
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11.7.3* Heat Detectors and Heat Alarms.

11.7.3.1 Each heat detector and heat alarm, including a heat
detector or heat alarm integrally mounted on a smoke detec-
tor or smoke alarm, shall detect abnormally high temperature
or rate-of-temperature rise, and all such detectors shall be
listed for not less than 15-m (50-ft) spacing.

11.7.3.2* Fixed-temperature detectors or alarms shall have a
temperature rating at least 14°C (25°F) above the normal am-
bient temperature and shall not be rated 28°C (50°F) higher
than the maximum anticipated ambient temperature in the
room or space where installed.

11.7.4 Operability. Single- and multiple-station alarms, in-
cluding heat alarms, shall be provided with a convenient
means for testing its operability by the occupant, owner, or
other responsible parties.

11.7.5 System Control Equipment.

11.7.5.1 The system control equipment shall be automatically
restoring upon restoration of electrical power.

11.7.5.2 The system control equipment shall be of a type that
“locks in” on an alarm condition. Smoke detection circuits
shall not be required to lock in.

11.7.5.3 If a reset switch is provided, it shall be of a self-
restoring (momentary operation) type.

11.7.5.4 A means for silencing the trouble notification appli-
ance (s) shall be permitted only if the following conditions are
satisfied:

(1) The means is key-operated, located within a locked enclo-
sure, or arranged to provide equivalent protection against
unauthorized use.

(2) The means transfers the trouble indication to an identi-
fied lamp or other acceptable visible indicator, and the
visible indication persists until the trouble condition has
been corrected.

11.7.5.5 A means for turning off activated alarm notification
appliances shall be permitted only if the following conditions
are satisfied:

(1) The means is key-operated, located within a locked cabi-
net, or arranged to provide equivalent protection against
unauthorized use.

(2) The means include the provision of a visible alarm silence
indication.

11.7.5.6 Household fire alarm system smoke detectors, initi-
ating devices, and notification appliances shall be monitored
for integrity so that the occurrence of a single open or single
ground fault in the interconnection, which prevents normal
operation of the interconnected devices, is indicated by a dis-
tinctive trouble signal.

11.7.5.7 System control equipment shall be in compliance with
applicable standards such as ANSI/UL 985, Standard for Safety
Household Fire Warning Control Units, or ANSI/UL 1730, Standard
for Safety for Smoke Detector Monitors and Accessories for Individual Liv-
ing Units of Multifamily Residences and Hotel/Motel Rooms.

11.7.6 Combination System.

11.7.6.1 If designed and installed to perform additional func-
tions, fire-warning equipment shall operate reliably and with-
out compromise to its primary functions.

11.7.6.2 Fire signals shall take precedence over any other sig-
nal or functions, even if a non-fire signal is activated first.

11.7.6.3 Signals shall be distinctive so that a fire signal can be
distinguished from signals that require different actions by the
occupants.

11.7.6.4 Faults in other systems or components shall not af-
fect the operation of the fire alarm system.

11.7.6.5 Where common wiring is employed for a combina-
tion system, the equipment for other than the fire alarm sys-
tem shall be connected to the common wiring of the system so
that short circuits, open circuits, grounds, or any fault in this
equipment or interconnection between this equipment and
the fire alarm system wiring does not interfere with the super-
vision of the fire alarm system or prevent alarm or trouble
signal operation.

11.7.6.6 In a fire/burglar system, the operation shall be as
follows:

(1) Afire alarm signal shall take precedence or be clearly rec-
ognizable over any other signal even when the non-fire
alarm signal is initiated first.

(2) Distinctive alarm signals shall be used so that fire alarms
can be distinguished from other functions such as burglar
alarms. The use of a common-sounding appliance for fire
and burglar alarms shall be permitted where distinctive
signals are used.

11.7.6.7 Installations that include the connection of single-
or multiple-station alarms with other input or output devices,
such as but not limited to relay modules, remote signaling
devices, phone dialers, security panels, heat detectors, and
manual pull stations, shall be permitted, providing that an
open or short circuit of the wiring leading to these input or
output devices does not prevent normal operation of the
single- or multiple-station alarm.

11.7.7 Low-Power Wireless Systems. Dwelling unit fire alarm
systems utilizing low-power wireless transmission of signals
within the protected dwelling unit shall comply with the re-
quirements of Section 6.16.

11.7.8 Supervising Stations.

11.7.8.1 Means to transmit alarm signals to a constantly at-
tended, remote monitoring location shall perform as de-
scribed in Chapter 8 except as modified by 11.7.8.1(A)
through 11.7.8.1(C).

(A) The DACT serving the protected premises shall only re-
quire a single telephone line and shall only require a call to a
single DACR number.

(B) The DACT test signals shall be transmitted at least
monthly.

(C) Such systems shall not be required to be certificated or
placarded.

11.7.8.2* Remote monitoring locations shall be permitted to
verify alarm signals prior to reporting them to the fire service
provided that the verification process does not delay the re-
porting by more than 90 seconds.

11.8 Installation.
11.8.1 General.

11.8.1.1 All equipment shall be installed in accordance with the
manufacturer’s instructions and applicable electrical standards.
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11.8.1.2 All devices shall be so located and mounted that ac-
cidental operation is not caused by jarring or vibration.

11.8.1.3 All fire-warning equipment shall be mounted so as to
be supported independently of its attachment to wires.

11.8.1.4 The supplier or installing contractor shall provide
the owner or other responsible parties with the following:

(1) An instruction booklet illustrating typical installation lay-
outs.

(2) Instruction charts describing the operation, method, and
frequency of testing and maintenance of fire-warning
equipment.

(8) Printed information for establishing an emergency evacu-
ation plan.

(4) Printed information to inform owners where they can ob-
tain repair or replacement service, and where and how
parts requiring regular replacement, such as batteries or
bulbs, can be obtained within 2 weeks.

(5) Information noting both of the following:

(a) Unless otherwise recommended by the manufac-
turer, smoke alarms shall be replaced when they fail
to respond to tests.

(b) Smoke alarms shall not remain in service longer than
10 years from the date of installation.

11.8.2 Interconnection of Detectors or Multiple-Station
Alarms.

11.8.2.1 Smoke detectors shall be connected to central con-
trols for power, signal processing, and activation of notifica-
tion appliances.

11.8.2.2 The interconnection of smoke or heat alarms shall
comply with the following:

(1) Smoke or heat alarms shall not be interconnected in num-
bers that exceed the manufacturer’s recommendations.

(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.

11.8.2.3 Asingle fault on the interconnecting wiring between
multiple-station alarms shall not prevent single-station opera-
tion of any of the interconnected alarms.

11.8.2.4 Remote notification appliance circuits of multiple-
station alarms shall be capable of being tested for integrity by
activation of the test feature on any interconnected alarm. Ac-
tivation of the test feature shall result in the operation of all
interconnected notification appliances.

11.8.3* Smoke Detectors and Smoke Alarms. Smoke alarms,
smoke detectors, devices, combination of devices, and equip-
ment shall be installed in accordance with the manufacturer’s
listing and instructions, and unless specifically listed for the
application, shall comply with requirements in 11.8.3.1
through 11.8.3.5.

11.8.3.1 Flat Ceilings. Smoke alarms or smoke detectors
mounted on a flat ceiling shall be located no closer than
102 mm (4 in.) from the adjoining wall surface.

11.8.3.2* Peaked Ceilings. Smoke alarms or smoke detectors
mounted on a peaked ceiling shall be located within 914 mm
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(36 in.) horizontally of the peak, but not closer than 102 mm
(4 in.) vertically to the peak.

11.8.3.3* Sloped Ceilings. Smoke alarms or smoke detectors
mounted on a sloped ceiling having a rise greater than 1 m in
8 m (1 ftin 8 ft) horizontally shall be located within 914 mm
(36 in.) of the high side of the ceiling, but not closer than
102 mm (4 in.) from the adjoining wall surface.

11.8.3.4* Wall Mounting. Smoke alarms or smoke detectors
mounted on walls shall be located not closer than 102 mm
(4in.) from the adjoining ceiling surface and not further than
305 mm (12 in.) from the adjoining ceiling surface.

11.8.3.5 Specific Location Requirements. The installation of
smoke alarms and smoke detectors shall comply with the fol-
lowing requirements:

(1) Smoke alarms and smoke detectors shall not be located
where ambient conditions, including humidity and tem-
perature, are outside the limits specified by the manufac-
turer.

(2) Smoke alarms and smoke detectors shall not be located
within unfinished attics or garages or in other spaces
where temperatures can fall below 4°C (40°F) or exceed
38°C (100°F).

(3) Where the mounting surface could become considerably
warmer or cooler than the room, such as a poorly insu-
lated ceiling below an unfinished attic or an exterior wall,
smoke alarms and smoke detectors shall be mounted on
an inside wall.

(4) Smoke alarms and smoke detectors installed within a
6.1-m (20-ft) horizontal path of a cooking appliance shall
be equipped with an alarm-silencing means or be of the
photoelectric type.

(5) Smoke alarms and smoke detectors shall not be installed
within a 914-mm (36-in.) horizontal path from a door to a
kitchen or a bathroom containing a shower or tub.

(6) Smoke alarms and smoke detectors shall not be installed
within a 914-mm (36-in.) horizontal path from the supply
registers of a forced air heating or cooling system and
shall be installed outside of the direct airflow from those
registers.

(7) Smoke alarms and smoke detectors shall not be installed
within a 914-mm (36-in.) horizontal path from the tip of
the blade of a ceiling-suspended (paddle) fan.

(8) Where stairs lead to other occupied levels, a smoke alarm
or smoke detector shall be located so that smoke rising in
the stairway cannot be prevented from reaching the
smoke alarm or smoke detector by an intervening door or
obstruction.

(9) For stairways leading up from a basement, smoke alarms
or smoke detectors shall be located on the basement ceil-
ing near the entry to the stairs.

11.8.4* Heat Detectors and Heat Alarms.

11.8.4.1 On smooth ceilings, heat detectors and heat alarms
shall be installed within the strict limitations of their listed
spacing.

11.8.4.2 For sloped ceilings having a rise greater than 1 m in
8 m (1 ft in 8 ft) horizontally, the detector or alarm shall be
located within 0.9 m (3 ft) of the peak. The spacing of addi-
tional detectors or alarms, if any, shall be based on a horizon-
tal distance measurement, not on a measurement along the
slope of the ceiling.

11.8.4.3 Heat detectors or alarms shall be mounted on the
ceiling atleast 102 mm (4 in.) from a wall or on a wall with the
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top of the detector or alarm not less than 102 mm (4 in.) nor
more than 305 mm (12 in.) below the ceiling.

Exception:  Where the mounting surface could become considerably
warmer or cooler than the room, such as a poorly insulated ceiling
below an unfinished attic or an exterior wall, the detectors or alarms
shall be mounted on an inside wall.

11.8.4.4 In rooms with open joists or beams, all ceiling-
mounted detectors or alarms shall be located on the bottom of
such joists or beams.

11.8.4.5* Detectors or alarms installed on an open-joisted ceil-
ing shall have their smooth ceiling spacing reduced where this
spacing is measured at right angles to solid joists; in the case of
heat detectors or heat alarms, this spacing shall not exceed
one-half of the listed spacing.

11.8.5 Wiring and Equipment. The installation of wiring and
equipment shall be in accordance with the requirements of
NFPA 70, National Electrical Code, Article 760.

11.9 Optional Functions. The following optional functions of
fire-warning equipment shall be permitted:

(1) Notification of the fire department, either directly or
through an alarm-monitoring service

(2) Monitoring of other safety systems, such as fire sprinklers
for alarm or proper operating conditions

(3) Notification of occupants or others of potentially danger-
ous conditions, such as the presence of fuel gases or toxic
gases such as carbon monoxide

(4) Notification of occupants or others of the activation of
intrusion (burglar alarm) sensors

(5) Any other function, safety related or not, that could share
components or wiring

11.10 Maintenance and Tests. Fire-warning equipment shall
be maintained and tested in accordance with the manufactur-
er’s instructions and per the requirements of Chapter 10.

11.11 Markings and Instructions.

11.11.1 Alarms. All alarms shall be plainly marked with the
following information on the unit:

(1) Manufacturer’s or listee’s name, address, and model
number

(2) Amark or certification that the unit has been approved
or listed by a testing laboratory

(3) Electrical rating (where applicable)

(4) Operating and maintenance instructions

(5) Test instructions

(6) Replacement and service instructions

(7) Identification of lights, switches, meters, and similar de-
vices regarding their function unless their function is
obvious

(8) Distinction between alarm and trouble signals on units
employing both

(9) The sensitivity setting for an alarm having a fixed setting
(For an alarm that is intended to be adjusted in the field,
the range of sensitivity shall be indicated. The marked
sensitivity shall be indicated as a percent per foot obscu-
ration level. The marking shall include a nominal value
plus tolerance.)

(10) Reference to an installation diagram and owner’s manual
(11) Date of manufacture in the format YEAR (in 4 digits),

MONTH (in letters), and DAY (in 2 digits) located on
the outside of the alarm.

Exception:  Where space limitations prohibit inclusion of 11.11.1(4),
and 11.11.1(6), it is not prohibited for this information to be in the
installation instructions instead.

11.11.2 Fire Alarm Control Unit (Panel). All household fire-
warning equipment or systems shall be plainly marked with
the following information on the unit:

(1) Manufacturer’s or listee’s name, address, and model
number

(2) Amark or certification that the unit has been approved or
listed by a testing laboratory

(3) Electrical rating (where applicable)

(4) Identification of all user interface components and their
functions (such as, but not limited to, lights, switches, and
meters) located adjacent to the component

(5) Operating and maintenance instructions

(6) Test instructions

(7) Replacement and service instructions

(8) Reference to an installation wiring diagram and home-
owner’s manual, if not attached to control unit (panel),
by drawing number and issue number and/or date

Exception:  Where space limitations prohibit inclusion of 11.11.2(5)
and 11.11.2(7), it is not prohibited for this information to be in the
installation instructions instead.

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
explanatory material, numbered to correspond with the applicable text
paragraphs.
A.1.2 Fire alarm systems intended for life safety should be
designed, installed, and maintained to provide indication and
warning of abnormal fire conditions. The system should alert
building occupants and summon appropriate aid in adequate
time to allow for occupants to travel to a safe place and for
rescue operations to occur. The fire alarm system should be
part of a life safety plan that also includes a combination of
prevention, protection, egress, and other features particular
to that occupancy.

A.1.2.4 Some building and fire codes include requirements
that imply NFPA 72 requirements that do not exist. The intent
of this paragraph is to make it clear that the protection re-
quirements are derived from the applicable building or fire
code, not from NFPA 72.

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 evalu-
ate testing laboratories. In determining the acceptability of
installations, procedures, equipment, or materials, the author-
ity 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
installation, procedure, or use. The authority having jurisdic-
tion may also refer to the listings or labeling practices of an
organization 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 “au-
thority having jurisdiction,” or its acronym AH], is used in
NFPA documents in a broad manner, since jurisdictions and
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approval agencies vary, as do their responsibilities. Where pub-
lic 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; build-
ing official; electrical inspector; or others having statutory
authority. For insurance purposes, an insurance inspection de-
partment, rating bureau, or other insurance company repre-
sentative may be the authority having jurisdiction. In many
circumstances, the property owner or his or her designated
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.3.2.3 Code. The decision to designate a standard as a
“code” is based on such factors as the size and scope of the
document, its intended use and form of adoption, and
whether it contains substantial enforcement and administra-
tive provisions.

A.3.2.5 Listed. The means for identifying listed equipment
may vary for each organization concerned with product evalu-
ation; some organizations do not recognize equipment as
listed unless it is also labeled. The authority having jurisdic-
tion should utilize the system employed by the listing organi-
zation to identify a listed product.

A.3.3.22.3 Sloping Peaked-Type Ceiling. Refer to Figure
A.5.6.5.4.1 for an illustration of smoke or heat detector spac-
ing on peaked-type sloped ceilings.

A.3.3.22.4 Sloping Shed-Type Ceiling. Refer to Figure
A.5.6.5.4.2 for an illustration of smoke or heat detector spac-
ing on shed-type sloped ceilings.

A.3.3.24.3 Smooth Ceiling. Open truss constructions are not
considered to impede the flow of fire products unless the up-
per member, in continuous contact with the ceiling, projects
below the ceiling more than 100 mm (4 in.).

A.3.3.29 Certification of Personnel. This definition of certifi-
cation of personnel applies only to municipal fire alarm systems.

A.3.3.30.3 Radio Channel. The width of the channel de-
pends on the type of transmissions and the tolerance for the
frequency of emission. Channels normally are allocated for
radio transmission in a specified type for service by a speci-
fied transmitter.

A.3.3.43.7 Fixed-Temperature Detector. The difference be-
tween the operating temperature of a fixed-temperature de-
vice and the surrounding air temperature is proportional to
the rate at which the temperature is rising. The rate is com-
monly referred to as thermal lag. The air temperature is always
higher than the operating temperature of the device.

Typical examples of fixed-temperature sensing elements
are as follows:

(1) Bimetallic. A sensing element comprised of two metals that
have different coefficients of thermal expansion arranged
so that the effect is deflection in one direction when
heated and in the opposite direction when cooled.

(2) Electrical Conductivity. A line-type or spot-type sensing ele-
ment in which resistance varies as a function of temperature.

(8) Fusible Alloy. A sensing element of a special composition
metal (eutectic) that melts rapidly at the rated temperature.

(4) Heat-Sensitive Cable. Aline-type device in which the sensing
element comprises, in one type, two current-carrying
wires separated by heat-sensitive insulation that softens at
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the rated temperature, thus allowing the wires to make
electrical contact. In another type, a single wire is cen-
tered in a metallic tube, and the intervening space is filled
with a substance that becomes conductive at a critical tem-
perature, thus establishing electrical contact between the
tube and the wire.

(5) Liquid Expansion. A sensing element comprising a liquid
that is capable of marked expansion in volume in re-
sponse to an increase in temperature.

A.3.3.43.8 Flame Detector. Flame detectors are categorized as
ultraviolet, single wavelength infrared, ultraviolet infrared, or
multiple wavelength infrared.

A.3.3.43.15 Rate Compensation Detector. A typical example of
a rate compensation detector is a spot-type detector with a tubu-
lar casing of a metal that tends to expand lengthwise as it is
heated and an associated contact mechanism that closes at a cer-
tain point in the elongation. Asecond metallic element inside the
tube exerts an opposing force on the contacts, tending to hold
them open. The forces are balanced in such a way that, on a slow
rate-of-temperature rise, there is more time for heat to penetrate
to the inner element, which inhibits contact closure until the
total device has been heated to its rated temperature level. How-
ever, on a fast rate-of-temperature rise, there is not as much time
for heat to penetrate to the inner element, which exerts less of an
inhibiting effect so that contact closure is achieved when the total
device has been heated to a lower temperature. This, in effect,
compensates for thermal lag.

A.3.3.43.16 Rate-of-Rise Detector. Typical examples of rate-
of-rise detectors are as follows:

(1) Pneumatic Rate-of-Rise Tubing. A line-type detector compris-
ing small-diameter tubing, usually copper, that is installed
on the ceiling or high on the walls throughout the pro-
tected area. The tubing is terminated in a detector unit
that contains diaphragms and associated contacts set to
actuate at a predetermined pressure. The system is sealed
except for calibrated vents that compensate for normal
changes in temperature.

(2) Spot-Type Pneumatic Rate-of-Rise Detector: A device consisting
of an air chamber, a diaphragm, contacts, and a compensat-
ing vent in a single enclosure. The principle of operation is
the same as that described for pneumatic rate-of-rise tubing.

(3) Electrical Conductivity—Type Rate-of-Rise Detector. A line-type
or spot-type sensing element in which resistance changes
due to a change in temperature. The rate of change of
resistance is monitored by associated control equipment,
and an alarm is initiated when the rate of temperature
increase exceeds a preset value.

A.3.3.52 Double Doorway. Refer to Figure 5.14.6.5.3.1 for an
illustration of detector location requirements for double doors.

A.3.3.56 Ember. Class A and Class D combustibles burn as em-
bers under conditions where the flame typically associated
with fire does not necessarily exist. This glowing combustion
yields radiant emissions in parts of the radiant energy spec-
trum that are radically different from those parts affected by
flaming combustion. Specialized detectors that are specifically
designed to detect those emissions should be used in applica-
tions where this type of combustion is expected. In general,
flame detectors are not intended for the detection of embers.

A.3.3.58 Evacuation. Evacuation does not include the reloca-
tion of occupants within a building.

A.3.3.67.3 Combination System. Examples of non-fire systems
are security, card access control, closed circuit television,
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sound reinforcement, background music, paging, sound
masking, building automation, time, and attendance.

A.3.3.117 Occupiable Area. The space above a suspended ceil-
ing that does not have permanent walkways or in crawl spaces
or attics that do not contain building support equipment is
not considered an occupiable space. If a large attic or crawl
space contains building support equipment in one area only,
notification appliances would only be required in the area of
the building support equipment where the potential exists for
building maintenance personnel being present for equip-
ment maintenance.

A.3.3.124 Ownership. Inspection testing and maintenance is
the responsibility of the system owner or can be transferred by
contract. The system owner can include but is not limited to a
landlord, tenant, financing company, or an alarm company.

A.3.3.180.2 Ionization Smoke Detection. Ionization smoke
detection is more responsive to invisible particles (smaller
than 1 micron in size) produced by most flaming fires. It is
somewhat less responsive to the larger particles typical of most
smoldering fires. Smoke detectors that use the ionization prin-
ciple are usually of the spot type.

A.3.3.180.3 Photoelectric Light Obscuration Smoke Detec-
tion. The response of photoelectric light obscuration smoke
detectors is usually not affected by the color of smoke.

Smoke detectors that use the light obscuration principle
are usually of the line type. These detectors are commonly
referred to as “projected beam smoke detectors.”

A.3.3.180.4 Photoelectric Light-Scattering Smoke Detection.
Photoelectric light-scattering smoke detection is more respon-
sive to visible particles (larger than 1 micron in size) produced
by most smoldering fires. It is somewhat less responsive to the
smaller particles typical of most flaming fires. It is also less
responsive to black smoke than to lighter colored smoke.
Smoke detectors that use the light-scattering principle are
usually of the spot type.

A.3.3.185 Spark. The overwhelming majority of applications
involving the detection of Class A and Class D combustibles
with radiant energy—sensing detectors involve the transport of
particulate solid materials through pneumatic conveyor ducts
or mechanical conveyors. It is common in the industries that
include such hazards to refer to a moving piece of burning
material as a spark and to systems for the detection of such fires
as spark detection systems.

A.3.3.208 Voice Intelligibility. As used in this Code, intelligibil-
ity and intelligible are both applied to the description of voice
communications systems intended to reproduce human
speech. When a human being can clearly distinguish and un-
derstand human speech reproduced by such a system, the sys-
tem is said to be intelligible. Satisfactory intelligibility requires
adequate audibility and adequate clarity. Clarity is defined as
freedom from distortion of all kinds (IEC 60849, Sound systems
Jfor emergency purposes, Section 3.6). The following are three
kinds of distortion responsible for the reduction of speech
clarity in an electroacoustic system:

(1) Amplitude distortion, due to non-linearity in electronic
equipment and transducers

(2) Frequency distortion, due to non-uniform frequency re-
sponse of transducers and selective absorption of various
frequencies in acoustic transmission

(3) Time domain distortion, due to reflections and reverbera-
tion in the acoustic domain

Of these three kinds of distortion, frequency distortion
is partially, and time domain distortion is totally, a function
of the environment in which the system is installed (size,
shape, and surface characteristics of walls, floors, and ceil-
ings) and the character and placement of the loudspeakers
(transducers).

A.3.3.210 Wavelength. The concept of wavelength is ex-
tremely important in selecting the proper detector for a par-
ticular application. There is a precise interrelation between
the wavelength of light being emitted from a flame and the
combustion chemistry producing the flame. Specific sub-
atomic, atomic, and molecular events yield radiant energy of
specific wavelengths. For example, ultraviolet photons are
emitted as the result of the complete loss of electrons or very
large changes in electron energy levels. During combustion,
molecules are violently torn apart by the chemical reactivity of
oxygen, and electrons are released in the process, recombin-
ing at drastically lower energy levels, thus giving rise to ultra-
violet radiation. Visible radiation is generally the result of
smaller changes in electron energy levels within the molecules
of fuel, flame intermediates, and products of combustion. In-
frared radiation comes from the vibration of molecules or
parts of molecules when they are in the superheated state as-
sociated with combustion. Each chemical compound exhibits
a group of wavelengths at which it is resonant. These wave-
lengths constitute the chemical’s infrared spectrum, which is
usually unique to that chemical.

This interrelationship between wavelength and combus-
tion chemistry affects the relative performance of various types
of detectors with respect to various fires.

A.3.3.214.1 Evacuation Signaling Zone. Evacuation signaling
zones can be as small as a single room, or as large as an entire
building, but more commonly are an entire floor or portions
of floors divided by smoke or fire barriers.

A.4.3.2 Examples of qualified personnel include individuals
who can demonstrate experience on similar systems and have
the following qualifications:

(1) Factory trained and certified in fire alarm system design
(2) National Institute of Certification in Engineering Technolo-
gies (NICET) fire alarm certified — minimum level IIT

(3) Licensed or certified by a state or local authority

A.4.4.1.5.3 When a fire alarm system is used to alert occu-
pants, the associated premises are generally evacuated during
prolonged power outages. When this is not the case, as in
emergency shelters, or certain government facilities, addi-
tional secondary power should be required to address a more
prolonged outage. These outages might be expected to result
from weather or earthquake in locations subject to these
events. Reasonable judgment should be employed when re-
quiring additional secondary capacity.

When a fire alarm system is used to protect property, the
associated premises might be vacant for prolonged periods
(weekend, long holiday) or in very remote locations. When
this is the case, and when the risk of loss is significant, addi-
tional secondary power should be required to address a more
prolonged outage. These outages might be expected to result
from weather or earthquake in locations subject to these
events. Reasonable judgment should be employed when re-
quiring additional secondary capacity.

A.4.4.1.6 Where a computer system of any kind is used to re-
ceive and process alarm or supervisory signals, an uninterrupt-
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ible power supply (UPS) with sufficient capacity to operate the
system until the secondary supply is capable of operating the fire
alarm system might be required in order to prevent signal loss or
a greater than 10-second signal delay.

UPS 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. UPS
equipment also requires periodic maintenance. It is, there-
fore, necessary to provide a means of promptly and safely by-
passing and isolating the UPS equipment from all power
sources while maintaining continuity of power supply to the
equipment normally supplied by the UPS.

A.4.4.1.8 The following newer types of rechargeable batteries
are normally used in protected premises applications:

(1) Vented Lead-Acid, Gelled, or Starved Electrolyte Battery. This
rechargeable-type battery is generally used in place of pri-
mary batteries in applications that have a relatively high cur-
rent drain or that require the extended standby capability of
much lower currents. The nominal voltage of a single cell is
2 volts, and the battery is available in multiples of 2 volts
(e.g.,2,4,6,12). Batteries should be stored according to the
manufacturer’s recommendations.

(2) Nickel-Cadmiuwm Battery. The sealed-type nickel-cadmium
battery generally used in applications where the battery
current drain during a power outage is low to moderate
(typically up to a few hundred milliamperes) and is fairly
constant. Nickel-cadmium batteries are also available in
much larger capacities for other applications. The nomi-
nal voltage per cell is 1.42 volts, with batteries available in
multiples of 1.42 (e.g., 12.78, 25.56). Batteries in storage
can be stored in any state of charge for indefinite periods.
However, a battery in storage will lose capacity (will self-
discharge), depending on storage time and temperature.
Typically, batteries stored for more than 1 month require
an 8-hour to 14-hour charge period to restore capacity. In
service, the battery should receive a continuous, constant-
charging current that is sufficient to keep it fully charged.
(Typically, the charge rate equals Yo to Yo of the ampere-
hour rating of the battery.) Because batteries are made up
of individual cells connected in series, the possibility ex-
ists that, during deep discharge, one or more cells that are
low in capacity will reach complete discharge prior to
other cells. The cells with remaining life tend to charge
the depleted cells, causing a polarity reversal resulting in
permanent battery damage. This condition can be deter-
mined by measuring the open cell voltage of a fully
charged battery (voltage should be a minimum of
1.28 volts per cell multiplied by the number of cells). Volt-
age depression effect is a minor change in discharge volt-
age level caused by constant current charging below the
system discharge rate. In some applications of nickel-
cadmium batteries (e.g., battery-powered shavers), a
memory characteristic also exists. Specifically, if the bat-
tery is discharged daily for 1 minute, followed by a re-
charge, operation for 5 minutes will not result in the rated
ampere-hour output because the battery has developed a
l-minute discharge memory.

(3) Sealed Lead-Acid Battery. In a sealed lead-acid battery, the
electrolyte is totally absorbed by the separators, and no
venting normally occurs. Gas evolved during recharge is
internally recombined, resulting in minimal loss of capac-
ity life. A high-pressure vent, however, is provided to avoid
damage under abnormal conditions.
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A.4.4.1.8.1 Markings for month and year can be applied by
the manufacturer or in the field based on the manufacturer’s
date code.

A.4.4.1.8.3.4 Batteries are trickle-charged if they are offline
and waiting to be put under load in the event of a loss of power.

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.

A.4.4.3.1 The recommended coded signal designations for
buildings that have four floors and multiple basements are
provided in Table A.4.4.3.1.

Table A.4.4.3.1 Recommended Coded Signal Designations

Coded

Location Signal
Fourth floor 2-4
Third floor 2-3
Second floor 2-2
First floor 2-1
Basement 3-1
Sub-basement 3-2

A.4.4.3.4.2 The operability of controlled mechanical equip-
ment (e.g., smoke and fire dampers, elevator recall arrange-
ments, and door holders) should be verified by periodic test-
ing. Failure to test and properly maintain controlled
mechanical equipment can result in operational failure dur-
ing an emergency, with potential consequences up to and in-
cluding loss of life.

A.4.4.3.5.8.3 The purpose for 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 fire alarm
system is in a fault condition.

A4.4.3.5.8.4 In large, campus-style arrangements with pro-
prietary supervising stations monitoring protected premises
systems, and in other situations where off-premises monitor-
ing achieves the desired result, the authority having jurisdic-
tion is permitted to allow the re-sound to occur only at the
supervising station. Approval by the authority having jurisdic-
tion is required so it can consider all fire safety issues and
make a determination that there are procedures in place to
ensure that the intent is met; in other words, someone is avail-
able to take action to correct the problem.

A.4.4.3.6.2(2) A valve supervisory, low-pressure switch or
other device intended to cause a supervisory signal when actu-
ated should not be connected in series with the end-ofline
supervisory device of initiating device circuits, unless a distinc-
tive signal, different from a trouble signal, is indicated.

L]
A.4.4.4.1(1) The requirement of 4.4.4.1(1) does not preclude

transfer to secondary supply at less than 85 percent of nominal
primary voltage, provided the requirements of 4.4.1.5 are met.

A4.44.2.1 Fire alarm specifications can include some or all
of the following:

(1) Address of the protected premises
(2) Owner of the protected premises
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(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) Fire department response point(s) and annunciator lo-
cation(s)

(7) Type of fire alarm system to be provided

(8) Calculations (e.g., secondary supply and voltage drop
calculations)

(9) Type(s) of fire alarm-initiating devices, supervisory
alarm-initiating devices, and evacuation notification ap-
pliances to be provided

(10) Intended area(s) of coverage

(11) Complete list of detection, evacuation signaling, and an-
nunciator zones

(12) Complete list of fire safety control functions

(13) Complete sequence of operations detailing all inputs
and outputs

A.4.4.4.4 The installation of all fire alarm system wiring
should take into account the fire alarm system manufacturer’s
published installation instructions and the limitations of the
applicable product listings or approvals.

A.4.4.5 The intent of 4.4.5 is to have the fire alarm system re-
spond before it is incapacitated by fire. There have been several
fatal fires where the origin and path of the fire resulted in de-
struction of the control unit before a detector responded.

CAUTION: The exception to 4.4.5 permits use of a heat de-
tector if ambient conditions are not suitable for smoke detec-
tion. Itis important to also evaluate whether the area is suitable
for the control unit.

The Code intends that only one smoke detector is required
at the control unit even when the area of the room would
require more than one detector if installed according to the
spacing rules in Chapter 5.

A.4.4.6.1.1 The primary purpose of fire alarm system annun-
ciation is to enable responding personnel to identify the loca-
tion of a fire quickly and accurately and to indicate the status
of emergency equipment or fire safety functions that might
affect the safety of occupants in a fire situation.

A.4.4.6.1.2 Fire alarm system annunciation should, as a mini-
mum, be sufficiently specific to identify the origin of a fire
alarm signal in accordance with the following:

(1) If a floor exceeds 2093 m? (22,500 ft®) in area, the floor
should be subdivided into detection zones of 2093 m®
(22,500 ft?) or less, consistent with the existing smoke and
fire barriers on the floor.

(2) If a floor exceeds 2093 m? (22,500 ft°) in area and is un-
divided by smoke or fire barriers, detection zoning should
be determined on a case-by-case basis in consultation with
the authority having jurisdiction.

(3) Waterflow switches on sprinkler systems that serve mul-
tiple floors, areas exceeding 2093 m? (22,500 ft?), or areas
inconsistent with the established detection system zoning
should be annunciated individually.

(4) In-duct smoke detectors on air-handling systems that serve
multiple floors, areas exceeding 2093 m® (22,500 ft*), or ar-
eas inconsistent with the established detection system zon-
ing should be annunciated individually.

(5) If a floor area exceeds 2093 m? (22,500 ft%), additional
zoning should be provided. The length of any zone
should not exceed 91 m (300 ft) in any direction. If the
building is provided with automatic sprinklers through-

out, the area of the alarm zone should be permitted to
coincide with the allowable area of the sprinkler zone.

A.4.4.7.1 The provision of a double loop or other multiple
path conductor or circuit to avoid electrical monitoring is not
acceptable.

A.4.4.7.1.7 This Code does not have jurisdiction over the
monitoring integrity of conductors within equipment, devices,
or appliances.

A.4.4.7.2.1 Amplifiers generally require significant power re-
gardless of load. To reduce the secondary power demand,
there is no requirement to monitor the integrity of amplifiers
during non-alarm operation on secondary power. This allows
the amplifiers to be shut down while the system is operating on
secondary power until an alarm occurs. When an alarm oc-
curs, monitoring of integrity must resume so that an operator
is aware of current conditions, and so that any backup ampli-
fiers can be engaged.

Backup amplifying and evacuation signal-generating
equipment is recommended with automatic transfer upon pri-
mary equipment failure to ensure prompt restoration of ser-
vice in the event of equipment failure.

A.4.4.7.3.2 Because digital alarm communicator systems es-
tablish communications channels between the protected pre-
mises 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 4.4.7.1) is
considered to be met if the communications channel is peri-
odically tested in accordance with 8.5.3.2.1.5.

A.4.4.7.3.3 This requirement is intended to prevent all of the
supervising station fire alarm systems in a given geographic
area from transmitting simultaneous trouble signals (and
overwhelming the associated supervising stations) in the event
of a widespread power failure.

A.4.5.1.1 Shop drawings for fire alarm systems are intended
to provide basic information consistent with the objective of
installing a fully operational, code compliant fire alarm system
and to provide the basis for the record drawings required else-
where in this Code.

Approval of shop drawings is not intended to imply waiver
or modification of any requirements of this Code or any other
applicable criteria.

Shop drawings should include, to an extent commensurate
with the extent of the work being performed, floor plan draw-
ings, riser diagrams (except for systems in single-story build-
ings), control panel wiring diagrams, point-to-point wiring
diagrams, and typical wiring diagrams as described herein.

All shop drawings should be drawn on sheets of uniform
size and should include the following information:

(1) Name of owner and occupant
(2) Location, including street address
(3) Device legend
(4) Date
Floor plan drawings should be drawn to an indicated scale
and should include the following information:

(1) Floor identification

(2) Point of compass

(3) Graphic scale

(4) All walls and doors

(5) All partitions extending to within 0.5 m (18 in.) of the
ceiling
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(6) Room descriptions
(7) Fire alarm device/component locations
(8) Locations of fire alarm primary power connection(s)
(9) Locations of monitor/control interfaces to other systems
(10) Riser locations
Fire alarm system riser diagrams should include the follow-
ing information:

(1) General arrangement of the system, in building cross-
section
(2) Number of risers
(3) Type and number of circuits in each riser
(4) Type and number of fire alarm system components/
devices on each circuit, on each floor or level
Control panel wiring diagrams should be provided for all con-
trol equipment (i.e., equipment listed as either a control unit or
control unit accessory), power supplies, battery chargers, and an-
nunciators and should include the following information:

(1) Identification of the control equipment depicted

(2) Location(s)

(3) All field wiring terminals and terminal identifications

(4) All circuits connected to field wiring terminals, and cir-
cuit identifications

(5) Allindicators and manual controls, including the full text
of all labels

(6) All field connections to supervising station signaling
equipment, releasing equipment, and fire safety control
interfaces

Typical wiring diagrams should be provided for all initiat-

ing devices, notification appliances, remote alarm light emit-

ting diodes (LEDs), remote test stations, and end-of-line and

power supervisory devices.

A.4.5.1.3 Protected premises fire alarm systems are often in-
stalled under construction or remodeling contracts and subse-
quently connected to a supervising station fire alarm system
under a separate contract. All contractors should complete
the portions of the record of completion form for the portions
of the connected systems for which they are responsible. Sev-
eral partially completed forms might be accepted by the au-
thority having jurisdiction provided that all portions of the
connected systems are covered in the set of forms.

A.4.5.2.1 The requirements of Chapter 10 should be used to
perform the installation wiring and operational acceptance
tests required when completing the record of completion.

The record of completion form shall be permitted to be
used to record decisions reached prior to installation regard-
ing intended system type(s), circuit designations, device types,
notification appliance type, power sources, and the means of
transmission to the supervising station.

A.4.5.2.3(1) The owner’s manual should include the following:

(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) Operator instructions for basic system operations, includ-
ing alarm acknowledgment, system reset, interpretation
of system output (LEDs, CRT display, and printout), op-
eration of manual evacuation signaling and ancillary
function controls, and change of printer paper

(3) Adetailed description of routine maintenance and testing
as required and recommended and as would be provided
under a maintenance contract, including testing and
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maintenance instructions for each type of device in-
stalled. This information should include the following:

(a) Listing of the individual system components that re-
quire periodic testing and maintenance

(b) Step-by-step instructions detailing the requisite test-
ing and maintenance procedures, and the intervals at
which these procedures shall be performed, for each
type of device installed

(c) Aschedule that correlates the testing and maintenance
procedures recommended by A.4.5.2.3(1) (3) (b) with
the listing recommended by A.4.5.2.3(1) (3) (a)

(4) Detailed troubleshooting instructions for each trouble
condition generated from the monitored field wiring, in-
cluding opens, grounds, and loop failures [These instruc-
tions should include a list of all trouble signals annunci-
ated by the system, a description of the condition(s) that
causes such trouble signals, and step-by-step instructions
describing how to isolate such problems and correct them
(or how to call for service, as appropriate). |

(5) A service directory, including a list of names and tele-
phone numbers of those who provide service for the
system

A.4.5.2.4 This section is intended to provide a basis for the au-
thority having jurisdiction to require third-party verification and
certification that the authority having jurisdiction and the system
owner can rely on to reasonably assure that the fire alarm system
installation complies with the applicable requirements.

A.4.6 The term impairments encompasses a broad range of
circumstances wherein a fire alarm system or portion thereof
is taken out of service for a variety of reasons. Fire alarm sys-
tems are routinely impaired in order to perform hot work
(e.g., open flame operations) in areas with automatic detec-
tion, construction, painting, etc., as well as to conduct normal
fire alarm system maintenance and testing. Impairments can
be limited to specific initiating devices and/or functions (e.g.,
disconnecting the supervising station connection during sys-
tem testing), or they can involve taking entire systems or por-
tions of systems out of service. This section is intended to help
building owners control impairments of the fire alarm sys-
tem(s) in their building(s) and to ensure that systems are re-
stored to full operation and/or returned to service afterwards.

A.4.6.3 The need for mitigating measures is typically deter-
mined on a case-by-case basis. This considers the building, oc-
cupancy type, nature and duration of impairment, building
occupancy level during impairment period, active work being
conducted on the fire alarm system during the impairment,
condition of other fire protection systems and features (i.e.,
sprinklers, structural compartmentation, etc.), and hazards
and assets at risk.

Appropriate mitigating measures range from simple occu-
pant notification to full-time fire watch. Determining factors
vary from testing-related impairments and maintenance activi-
ties during normal business through extensive impairments to
high-value, high-hazard situations.

A.5.3 Annex B, Engineering Guide for Automatic Fire Detector
Spacing, provides a detailed design guide for the implementa-
tion of the performance-based design of fire alarm systems.

A.5.4.6 The monitoring of circuit integrity relies on the inter-
ruption of the wiring continuity when the connection to the
initiating device is lost. Terminals and leads, as illustrated in
Figure A.5.4.6(a) and Figure A.5.4.6(b), monitor the presence
of the device on the initiating device circuit.
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Single terminal

Duplicate Duplicate notched clamping plate  Duplicate
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Correct wiring method — two-wire detectors

Control © | Il End-of-line
unit 0 5 ] resistor
initiating D D D D
device O @
circuit o I I

Circuit wiring One splice lead Circuit wire bent Circuit wire looped

looped under connected, other back on itself and under terminal;

one terminal taped and not used  secured in one notch  wire run not broken

I:'j\:|

Incorrect

Incorrect wiring method — two-wire detectors

Out In

Correct — separate incoming and outgoing conductors

FIGURE A.5.4.6(a) Correct (and Incorrect) Wiring Methods

Incoming power
supply leads

End-of-line
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DetectorJJ PRl
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supply ©

lllustrates four-wire smoke detector employing a three-wire connecting arrangement. One side of power supply is connected to one side of
initiating device circuit. Wire run broken at each connection to smoke detector to provide supervision.

Incoming power
supply leads

N/ \ \_ / End-of-line
Sr?i?trol 5 d 5 J 63 device
o o 0 o 0 o o o
initiating o I A T i » ¢ o Do oD o CL3
device L 5 Q v 0Q 0Q
circuit / \ / \ \
Outgoing power Power supervisory
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supply o

lllustrates four-wire smoke detector employing a four-wire connecting arrangement. Incoming and outgoing leads or terminals for both initiating
device and power supply connections. Wire run broken at each connection to provide supervision.

D = Detector

FIGURE A.5.4.6(b) Wiring Arrangements for Four-Wire Detectors.
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A.5.5.2 The requirement of 5.5.2 recognizes that there are
several different types of detector coverage.

A.5.5.2.2 If there are no detectors in the room or area of fire
origin, the fire could exceed the design objectives before be-
ing detected by remotely located detectors.

A.5.5.2.3 If there are no detectors in the room or area of fire
origin, the fire could exceed the design objectives before be-
ing detected by remotely located detectors. The intent of se-
lective coverage is to address a specific hazard only.

A.5.5.2.4 The requirement of 5.5.2.4 recognizes there will be
instances where, for example, a facility owner would want to
apply detection to meet certain performance goals and to ad-
dress a particular hazard or need, but that detection is not
required. Once installed, of course, acceptance testing, an-
nual testing, and ongoing maintenance in accordance with
this Code is anticipated.

A.5.6.1.1 The performance objective statement should de-
scribe the purpose of the detector placement and the in-
tended response of the fire alarm control unit to the detector
activation. This statement can include a narrative description
of the required response time of the detectors, a narrative of
the sequence of operations, a tabular list of programming re-
quirements or some other method.

The performance objective of a fire detection system is usually
expressed in terms of time and the size fire the system is intended
to detect, measured in kilowatts (kW) or British thermal units per
second (Btu/sec). Typically, the fire alarm system designer does
not establish this criterion. It is usually obtained from the design
documentation prepared by the designer responsible for the
strategy of the structure as a whole. Where a prescriptive design is
being provided, this requirement is fulfilled by stating in the de-
sign documentation that the design conforms to the prescriptive
provisions of this Code.

A.5.6.1.3 In a performance-based design environment, the
performance objectives for the fire alarm system are not estab-
lished by the fire alarm system designer.

A fire protection strategy is developed to achieve those goals.
General performance objectives are developed for the facility.
These general objectives give rise to specific performance objec-
tives for each fire protection system being employed in the facil-
ity. Consequently, the performance objectives and criteria for the
fire alarm system are part of a much larger strategy that often
relies on other fire protection features, working in concert with
the fire alarm system to attain the overall fire protection goals for
the facility.

In the performance-based design environment, the de-
signer uses computational models to demonstrate that the
spacing used for automatic fire detectors connected to the fire
alarm system will achieve the objectives established by the sys-
tem, by showing that the system meets the performance crite-
ria established for the system in the design documentation.
Consequently, it is imperative that the design objectives and
performance criteria to which the system has been designed
are clearly stated in the system documentation.

A.5.6.2.2 The linear space rating is the maximum allowable
distance between heat detectors. The linear space rating is
also a measure of the heat detector response time to a stan-
dard test fire where tested at the same distance. The higher
the rating, the faster the response time. This Code recognizes
only those heat detectors with ratings of 15 m (50 ft) or more.
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A.5.6.3.1 Figure A.5.6.3.1 illustrates the proper mounting
placement for detectors.

100 mm (4 in.)
- >
Ceiling ‘
100-mm
Acceptable here (4-in.)
minimum
Never here 7*
Top of detector Qzﬁ)gmn)w
acceptable here maximum
Note: Measurements shown are to
the closest edge of the detector.
Sidewall
7

FIGURE A.5.6.3.1 Example of Proper Mounting for Detec-
tors.

A.5.6.4 Detectors should be selected to minimize this tempera-
ture difference in order to minimize response time. However, a
heat detector with a temperature rating that is somewhat in ex-
cess of the highest normally expected ambient temperature is
specified in order to avoid the possibility of premature operation
of the heat detector to non-fire conditions.

A.5.6.5 In addition to the special requirements for heat de-
tectors that are installed on ceilings with exposed joists, re-
duced spacing also could be required due to other structural
characteristics of the protected area, such as possible drafts or
other conditions that could affect detector operation.

A.5.6.5.1 Maximum linear spacings on smooth ceilings for spot-
type heat detectors are determined by full-scale fire tests. [See Fig-
ure A.5.6.5.1(c).] These tests assume that the detectors are to be
installed in a pattern of one or more squares, each side of which
equals the maximum spacing as determined in the test, as illus-
trated in Figure A.5.6.5.1(a). The detector to be tested is placed
at a corner of the square so that it is positioned at the farthest
possible distance from the fire while remaining within the
square. Thus, the distance from the detector to the fire is always
the test spacing multiplied by 0.7 and can be calculated as shown
in Table A.5.6.5.1. Figure A.5.6.5.1(b) illustrates the smooth ceil-
ing spacing layout for line-type heat detectors.

Once the correct maximum test distance has been deter-
mined, it is valid to interchange the positions of the fire and
the detector. The detector is now in the middle of the square,
and the listing specifies that the detector is adequate to detect
a fire that occurs anywhere within that square — even out to
the farthest corner.

In laying out detector installations, designers work in terms
of rectangles, as building areas are generally rectangular in
shape. The pattern of heat spread from a fire source, however,
is not rectangular in shape. On a smooth ceiling, heat spreads
out in all directions in an ever-expanding circle. Thus, the
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coverage of a detector is not, in fact, a square, but rather a
circle whose radius is the linear spacing multiplied by 0.7.

This is graphically illustrated in Figure A.5.6.5.1(d). With
the detector at the center, by rotating the square, an infinite
number of squares can be laid out, the corners of which create
the plot of a circle whose radius is 0.7 times the listed spacing.
The detector will cover any of these squares and, conse-
quently, any point within the confines of the circle.

So far this explanation has considered squares and circles.
In practical applications, very few areas turn out to be exactly
square, and circular areas are extremely rare. Designers deal
generally with rectangles of odd dimensions and corners of
rooms or areas formed by wall intercepts, where spacing to
one wall is less than one-half the listed spacing. To simplify the
rest of this explanation, the use of a detector with a listed
spacing of 9.1 m x 9.1 m (30 ft x 30 ft) should be considered.
The principles derived are equally applicable to other types.

Figure A.5.6.5.1(g) illustrates the derivation of this concept.
In Figure A.5.6.5.1(g), a detector is placed in the center of a circle
with a radius of 6.4 m (0.7 x 9.1 m) [21 ft (0.7 x 30 ft)]. Aseries of
rectangles with one dimension less than the permitted maximum
of 9.1 m (30 ft) is constructed within the circle. The following
conclusions can be drawn:

(1) As the smaller dimension decreases, the longer dimen-
sion can be increased beyond the linear maximum spac-
ing of the detector with no loss in detection efficiency.

(2) Asingle detector covers any area that fits within the circle.
For arectangle, a single, properly located detector may be
permitted, provided the diagonal of the rectangle does
not exceed the diameter of the circle.

(3) Relative detector efficiency actually is increased, because the
area coverage in square meters is always less than the 83.6 m*
(900 ft?) permitted if the full 9.1 m x 9.1 m (30 ft x 30 ft)
square were to be utilized. The principle illustrated here al-
lows equal linear spacing between the detector and the fire,
with no recognition for the effect of reflection from walls or
partitions, which in narrow rooms or corridors is of addi-
tional benefit. For detectors that are not centered, the
longer dimension should always be used in laying out the
radius of coverage.

Areas so large that they exceed the rectangular dimensions
given in Figure A.5.6.5.1(g) require additional detectors. Often
proper placement of detectors can be facilitated by breaking
down the area into multiple rectangles of the dimensions that fit
most appropriately [see Figure A.5.6.5.1(e) and Figure A.5.6.5.1(f)].
For example, refer to Figure A.5.6.5.1.2. A corridor 3 m (10 ft)
wide and up to 25 m (82 ft) long can be covered with two 9.1-m
(80-ft) spot-type detectors. An area 12.2 m (40 ft) wide and up to
22.6 m (74 ft) long can be covered with four spot-type detectors.
Irregular areas need more careful planning to make certain that
no spot on the ceiling is more than 6.4 m (21 ft) away from a
detector. These points can be determined by striking arcs from
the remote corner. Where any part of the area lies beyond the
circle with a radius of 0.7 times the listed spacings, additional
detectors are required.

A.5.6.5.1.2 Figure A.5.6.5.1.2 illustrates smoke or heat detec-
tor spacing layouts in irregular areas.

A.5.6.5.2 See Figure A.5.6.5.2 for an example of reduced
spacing for solid joist construction.

Table A.5.6.5.1 Test Spacing for Spot-Type Heat Detectors

Maximum Test Distance from

Test Spacing Fire to Detector (0.7D)

m ft m ft
15.24 x 15.24 50 x 50 10.67 35.0
12.19 x 12.19 40 x 40 8.53 28.0
9.10 x 9.10 30 x 30 6.40 21.0
7.62 x 7.62 25 x 25 5.33 17.5
6.10 x 6.10 20 x 20 4.27 14.0
4.57 x 4.57 15 x 15 3.20 10.5
7

0.7S inS 0.7S

K
DD s @5+

®© ©

® @
1 ® ©

@ = Heat detector

S = Space between detectors

D
© ® @

FIGURE A.5.6.5.1(a) Spot-Type Heat Detectors.

4 N £ i
0.7S %S 0.7S 0.7S 28 0.7S
¥ ¥
<28 S S S Yo S|

Line-type
detector
A
%S
¥

S = Space between detectors

FIGURE A.5.6.5.1(b) Line-Type Detectors — Spacing Lay-
outs, Smooth Ceiling.
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_—— — — 152m (50 ft) — — — —

— — —122m @0 ft}- — —

— -9.1m(30ft)— @
@—61m (20 ft) @

F = Test fire, denatured alcohol, 190 proof. Pan located
@ approximately 0.9 m (3 ft) above floor.

= Indicates normal sprinkler spacings on 3.1-m (10-ft)
schedules.

= Indicates normal heat detector spacing on various
spacing schedules.

FIGURE A.5.6.5.1(c) Fire Test Layout.

A B ¢
c A
B
A c
c g A

FIGURE A.5.6.5.1(d) Detector Covering any Square Laid out
in the Confines of a Circle in which the Radius is 0.7 Times the
Listed Spacing.

A.5.6.5.3 The location and spacing of heat detectors should
consider beam depth, ceiling height, beam spacing, and fire size.

If the ratio of beam depth (D) to ceiling height (H), (D/H),
is greater than 0.10 and the ratio of beam spacing (W) to ceil-
ing height (H), (W/H), is greater than 0.40, heat detectors
should be located in each beam pocket.

If either the ratio of beam depth to ceiling height (D/H) is
less than 0.10 or the ratio of beam spacing to ceiling height
(W/H) is less than 0.40, heat detectors should be installed on
the bottom of the beams.

A.5.6.5.4.1 Figure A.5.6.5.4.1 illustrates smoke or heat detec-
tor spacing for peaked-type sloped ceilings.

A.5.6.5.4.2 Figure A.5.6.5.4.2 illustrates smoke or heat detec-
tor spacing for shed-type sloped ceilings.
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9.1

6.1 6.1 6.1 6.1x8.9
46 %x4.6 46x9.8
3.0 3.0x5.7 3.0 3.0 3.0x 10.3
1.5%x6.3 1.5%x10.7
0 6.5 0 0 10.8
4.6 7.6 6.1 9.1 7.6 10.7

4.6-m Detector curve  6.1-m Detector curve  7.6-m Detector curve

152N\ 15.2x15.2

122N 12.2x12.2 12.2

9.1x14.6
9.1

9.1 9.1

7.6 x10.4 7.6 x
15.5

6.1 6.1x11.6 6.1 6.1x16.1

7.6 x20.1
6.1 6.1x20.7

4.6x125
3.0x12.6
3.0

4.6x16.6 4.6x21.1

3.0 3.0x16.9 3.0 3.0x21.3

1.5x12.8 1.5x17.1 1.5x21.5

0 12.9 0 17.3 0 21.6
9.1 12.2 12.2 15.2 15.2 18.3 21.3

9.1-m Detector curve  12.2-m Detector curve 15.2-m Detector curve

Note: All measures are in m.

FIGURE A.5.6.5.1(e) Typical Rectangles for Detector Curves
of 4.57 m to 15.24 m.

A.5.6.5.5.1 Both 5.6.5.5.1 and Table 5.6.5.5.1 are constructed
to provide detector performance on higher ceilings [to 9.1 m
(30 ft) high] that is essentially equivalent to that which would
exist with detectors on a 3-m (10-ft) ceiling.

The Fire Detection Institute Fire Test Report (see Annex E) is
used as a basis for Table 5.6.5.5.1. The report does not include
data on integration-type detectors. Pending development of
such data, the manufacturer’s recommendations will provide
guidance.

Table 5.6.5.5.1 provides for spacing modification to take
into account different ceiling heights for generalized fire con-
ditions. Information regarding a design method that allows
the designer to take into account ceiling height, fire size, and
ambient temperatures is provided in Annex B.

A.5.6.5.5.2 The width of uniform temperature of the plume
when it impinges on the ceiling is approximately 0.4 times the
height above the fire, so reducing spacing below this level will not
increase response time. For example, a detector with a listed
spacing of 4.6 m (15 ft) or 21 m? (225 ft%) need not be spaced
closer than 3.7 m (12 ft) on a 9.1-m (30-ft) ceiling, even though
Table 5.6.5.5.1 states that the spacing should be 0.34 m x 4.6 m,
which equals 1.6 m (5.1 ft).
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30
25x 25
20 20N20 x 20 20 20 x 29.1
15x15 15x23.9 15 x 32
10 10 x 18.7 10 10x26.4 1o 10 x 33.9
5 x 20.6 5x27.8 5% 35
0 21.2 0 28.3 0 35.4
15 25 20 30 25 35

15-ft Detector curve 20-ft Detector curve 25-ft Detector curve

50N\ 50 x 50
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30830 x 30 30 30 x 64
25x34.2 25 x66.1
20 20x37.9 20 20x67.8
15 % 40.9 15 x 69.1
10 10x41.2 49 10x70
5x42.1 5x70.5
0 42.4 0 70.7
30 40 40 50 50 60 70

30-ft Detector curve 40-ft Detector curve 50-ft Detector curve

Note: All measures are in ft.

FIGURE A.5.6.5.1(f) Typical Rectangles for Detector Curves
of 15 ft to 50 ft.
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A=31mx125m=38.1 m2 (10 ft x 41 ft = 410 f2)
B=4.6mx11.9m=54.3m? (15 ft x 39 ft = 585 ft?)
C=6.1mx 11.3 m=68.8 m? (20 ft x 37 ft = 740 ft?)
D=7.6mx10.4m=789m? (25 ft x 34 ft = 850 ft?)
Listed spacing =9.1 mx 9.1 m=83.6 m? (30 ft x 30 ft = 900 ft?)

FIGURE A.5.6.5.1(g) Detector Spacing, Rectangular Areas.
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FIGUREA.5.6.5.1.2 Smoke or Heat Detector Spacing Layout
in Irregular Areas.
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FIGURE A.5.6.5.2 Detector Spacing Layout, Solid Joist Con-
struction.
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]
Anywhere in
this area

S = Space between detectors
@ = Smoke detector or heat detector

FIGURE A.5.6.5.4.1 Smoke or Heat Detector Spacing Lay-
out, Sloped Ceilings (Peaked Type).

s s> s—»ﬁ»\
900-mm (3-ft)

S = Space between detectors maximum

@ = Smoke detector or heat detector

FIGURE A.5.6.5.4.2 Smoke or Heat Detector Spacing Lay-
out, Sloped Ceilings (Shed Type).

A.5.7.1.1 The performance objective statement should de-
scribe the purpose of the detector placement and the in-
tended response of the fire alarm control unit to the detector
activation. This statement can include a narrative description
of the required response time of the detectors, a narrative of
the sequence of operations, a tabular list of programming re-
quirements, or some other method.

The performance objective of a fire detection system is usually
expressed in terms of time and the size fire the system is intended
to detect, measured in kilowatts (kW) or British thermal units per
second (Btu/sec). Typically, the fire alarm system designer does
not establish this criterion. It is usually obtained from the design
documentation prepared by the designer responsible for the
strategy of the structure as a whole. Where a prescriptive design is
being provided, this requirement is fulfilled by stating in the de-
sign documentation that the design conforms to the prescriptive
provisions of this Code.

A.5.7.1.2 The person designing an installation should keep in
mind that in order for a smoke detector to respond the smoke
has to travel from the point of origin to the detector. In evaluat-
ing any particular building or location, likely fire locations
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should be determined first. From each of these points of origin,
paths of smoke travel should be determined. Wherever practi-
cable, actual field tests should be conducted. The most desired
locations for smoke detectors are the common points of intersec-
tion of smoke travel from fire locations throughout the building.
NOTE: This is one of the reasons that specific spacing is
not assigned to smoke detectors by the testing laboratories.

A.5.7.1.3 In a performance-based design environment, the
performance objectives for the fire alarm system are not estab-
lished by the fire alarm system designer.

A fire protection strategy is developed to achieve those
goals. General performance objectives are developed for the
facility. These general objectives give rise to specific perfor-
mance objectives for each fire protection system being em-
ployed in the facility. Consequently, the performance objec-
tives and criteria for the fire alarm system are part of a much
larger strategy that often relies on other fire protection fea-
tures, working in concert with the fire alarm system to attain
the overall fire protection goals for the facility.

In the performance-based design environment, the de-
signer uses computational models to demonstrate that the
spacing used for automatic fire detectors connected to the fire
alarm system will achieve the objectives established by the sys-
tem, by showing that the system meets the performance crite-
ria established for the system in the design documentation.
Consequently, it is imperative that the design objectives and
performance criteria to which the system has been designed
are clearly stated in the system documentation.

A.5.7.1.8 Productlisting standards include tests for temporary
excursions beyond normal limits. In addition to temperature, hu-
midity, and velocity variations, smoke detectors should operate
reliably under such common environmental conditions as me-
chanical vibration, electrical interference, and other environ-
mental influences. Tests for these conditions are also conducted
by the testing laboratories in their listing program. In those cases
in which environmental conditions approach the limits shown in
Table A.5.7.1.8, the detector manufacturer should be consulted
for additional information and recommendations.

Table A.5.7.1.8 Environmental Conditions that Influence
Smoke Detector Response

Air Velocity Altitude Temp. Color
Detection >91.44 m/min >914.4 m Humidity <0°C >37.8°C of
Protection (>300 ft/min) (>3000 ft) >93% RH (<32°F>100°F)  Smoke
Ton X X X X (@]
Photo o (@] X X X
Beam (0] O X X O
Air sampling (o) O X X

X = Can affect detector response.
O = Generally does not affect detector response.

A.5.7.1.9 Smoke detectors can be affected by electrical and
mechanical influences and by aerosols and particulate matter
found in protected spaces. The location of detectors should
be such that the influences of aerosols and particulate matter
from sources such as those in Table A.5.7.1.9(a) are mini-
mized. Similarly, the influences of electrical and mechanical
factors shown in Table A.5.7.1.9(b) should be minimized.
While it might not be possible to isolate environmental factors
totally, an awareness of these factors during system layout and-
design favorably affects detector performance.
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Table A.5.7.1.9(a) Common Sources of Aerosols and

Particulate Matter Moisture

Moisture

Humid outside air
Humidifiers

Live steam
Showers

Slop sink

Steam tables
Water spray

Combustion Products
and Fumes

Chemical fumes

Cleaning fluids

Cooking equipment

Curing

Cutting, welding, and
brazing

Dryers

Exhaust hoods

Fireplaces

Machining

Ovens

Paint spray

Atmospheric
Contaminants

Corrosive atmospheres
Dust or lint

Excessive tobacco smoke
Heat treating

Linen and bedding handling

Pneumatic transport

Sawing, drilling, and
grinding

Textile and agricultural
processing

Engine Exhaust

Diesel trucks and
locomotives

Engines not vented to the
outside

Gasoline forklift trucks

Heating Element with
Abnormal Conditions

Dust accumulations
Improper exhaust
Incomplete combustion

Table A.5.7.1.9(b) Sources of Electrical and Mechanical

Influences on Smoke Detectors

Elect