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IMPORTANT NOTICES AND DISCLAIMERS CONCERNING NFPA® STANDARDS
NOTICE AND DISCLAIMER OF LIABILITY CONCERNING THE USE OF NFPA STANDARDS

NFPA® codes, standards, recommended practices, and guides (“NFPA Standards”), of which the document
contained herein is one, are developed through a consensus standards development process approved by the
American National Standards Institute. This process brings together volunteers representing varied viewpoints
and interests to achieve consensus on fire and other safety issues. While the NFPA administers the process and
establishes rules to promote fairness in the development of consensus, it does not independently test, evaluate, or
verify the accuracy of any information or the soundness of any judgments contained in NFPA Standards.

The NFPA disclaims liability for any personal injury, property or other damages of any nature whatsoever, whether
special, indirect, consequential or compensatory, directly or indirectly resulting from the publication, use of, or
reliance on NFPA Standards. The NFPA also makes no guaranty or warranty as to the accuracy or completeness of
any information published herein.

In issuing and making NFPA Standards available, the NFPA is not undertaking to render professional or other
services for or on behalf of any person or entity. Nor is the NFPA undertaking to perform any duty owed by any
person or entity to someone else. Anyone using this document should rely on his or her own independent judgment
or, as appropriate, seek the advice of a competent professional in determining the exercise of reasonable care in any
given circumstances.

The NFPA has no power, nor does it undertake, to police or enforce compliance with the contents of NFPA
Standards. Nor does the NFPA list, certify, test, or inspect products, designs, or installations for compliance with this
document. Any certification or other statement of compliance with the requirements of this document shall not be
attributable to the NFPA and is solely the responsibility of the certifier or maker of the statement.

REMINDER: UPDATING OF NFPA STANDARDS

Users of NFPA codes, standards, recommended practices, and guides (“NFPA Standards”) should
be aware that NFPA Standards may be amended from time to time through the issuance of Tentative
Interim Amendments or corrected by Errata. An official NFPA Standard at any point in time consists of
the current edition of the document together with any Tentative Interim Amendment and any Errata
then in effect.

In order to determine whether an NFPA Standard has been amended through the issuance of
Tentative Interim Amendments or corrected by Errata, visit the Document Information Pages on NFPA’s
website. The Document Information Pages provide up-to-date, document specific information including
any issued Tentative Interim Amendments and Errata.

To access the Document Information Page for a specific NFPA Standard, go to
http://www.nfpa.org/docinfo to choose from the list of NFPA Standards or use the search feature
on the right to select the NFPA Standard number (e.g., NFPA 101). In addition to posting all existing
Tentative Interim Amendments and Errata, the Document Information Page also includes the option to
sign-up for an “Alert” feature to receive an email notification when new updates and other information
are posted regarding the document.

ISBN: 978-145590886-8 (Print)
ISBN: 978-145590919-3 (PDF) 1/14



IMPORTANT NOTICES AND DISCLAIMERS CONCERNING NFPA® STANDARDS
ADDITIONAL NOTICES AND DISCLAIMERS

Updating of NFPA Standards

Users of NFPA codes, standards, recommended practices, and guides (“NFPA Standards”) should be aware that
these documents may be superseded at any time by the issuance of new editions or may be amended from time to
time through the issuance of Tentative Interim Amendments or corrected by Errata. An official NFPA Standard at
any point in time consists of the current edition of the document together with any Tentative Interim Amendments
and any Errata then in effect. In order to determine whether a given document is the current edition and whether
it has been amended through the issuance of Tentative Interim Amendments or corrected through the issuance of
Errata, consult appropriate NFPA publications such as the National Fire Codes® Subscription Service, visit the NFPA
website at www.nfpa.org, or contact the NFPA at the address listed below.

Interpretations of NFPA Standards

A statement, written or oral, that is not processed in accordance with Section 6 of the Regulations Governing the
Development of NFPA Standards shall not be considered the official position of NFPA or any of its Committees and
shall not be considered to be, nor be relied upon as, a Formal Interpretation.

Patents

The NFPA does not take any position with respect to the validity of any patent rights referenced in, related to,
or asserted in connection with an NFPA Standard. The users of NFPA Standards bear the sole responsibility for
determining the validity of any such patent rights, as well as the risk of infringement of such rights, and the NFPA
disclaims liability for the infringement of any patent resulting from the use of or reliance on NFPA Standards.
NFPA adheres to the policy of the American National Standards Institute (ANSI) regarding the inclusion of
patents in American National Standards (“the ANSI Patent Policy”), and hereby gives the following notice pursuant
to that policy:

NOTICE: The user’s attention is called to the possibility that compliance with an NFPA Standard may
require use of an invention covered by patent rights. NFPA takes no position as to the validity of any such
patent rights or as to whether such patent rights constitute or include essential patent claims under the
ANSI Patent Policy. If, in connection with the ANSI Patent Policy, a patent holder has filed a statement of
willingness to grant licenses under these rights on reasonable and nondiscriminatory terms and conditions to
applicants desiring to obtain such a license, copies of such filed statements can be obtained, on request, from
NFPA. For further information, contact the NFPA at the address listed below.

Law and Regulations

Users of NFPA Standards should consult applicable federal, state, and local laws and regulations. NFPA does not,
by the publication of its codes, standards, recommended practices, and guides, intend to urge action that is not in
compliance with applicable laws, and these documents may not be construed as doing so.

Copyrights

NFPA Standards are copyrighted. They are made available for a wide variety of both public and private uses. These
include both use, by reference, in laws and regulations, and use in private self-regulation, standardization, and the
promotion of safe practices and methods. By making these documents available for use and adoption by public
authorities and private users, the NFPA does not waive any rights in copyright to these documents.

Use of NFPA Standards for regulatory purposes should be accomplished through adoption by reference. The term
“adoption by reference” means the citing of title, edition, and publishing information only. Any deletions, additions,
and changes desired by the adopting authority should be noted separately in the adopting instrument. In order
to assist NFPA in following the uses made of its documents, adopting authorities are requested to notify the NFPA
(Attention: Secretary, Standards Council) in writing of such use. For technical assistance and questions concerning
adoption of NFPA Standards, contact NFPA at the address below.

For Further Information

All questions or other communications relating to NFPA Standards and all requests for information on NFPA
procedures governing its codes and standards development process, including information on the procedures for
requesting Formal Interpretations, for proposing Tentative Interim Amendments, and for proposing revisions to
NFPA standards during regular revision cycles, should be sent to NFPA headquarters, addressed to the attention
of the Secretary, Standards Council, NFPA, 1 Batterymarch Park, P.O. Box 9101, Quincy, MA 02269-9101; email:
stds_admin@nfpa.org

For more information about NFPA, visit the NFPA website at www.nfpa.org. All NFPA codes and standards can be
viewed at no cost at www.nfpa.org/freeaccess.
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This edition of NFPA 4, Standard for Integrated Fire Protection and Life Safety System Testing, was
prepared by the Technical Committee on Commissioning and Integrated Testing. It was
issued by the Standards Council on April 29, 2014, with an effective date of May 19, 2014.

This edition of NFPA 4 was approved as an American National Standard on May 19, 2014.

Origin and Development of NFPA 4

The basis for NFPA 4, Standard for Integrated Five Protection and Life Safety System Testing, was
Chapter 7 of the 2012 edition of NFPA 3, Recommended Practice for Commissioning of Fire Protection
and Life Safety Systems. This chapter addressed integrated system testing as part of the overall
fire protection and life safety system commissioning concept. Both the 2012 and 2015 edi-
tions of NFPA 3 were released as recommended practices as opposed to standards, which
meant that the concept of integrated system testing was not required, but only described as a
best practice.

The Technical Committee on Commissioning and Integrated Testing determined that
while commissioning fire protection systems was not ready for standardization, there was an
imminent need to create a standard for testing integrated fire protection and life safety
systems. The technical committee requested to separate the concepts of commissioning and
integrated system testing into two documents: the first, a recommended practice on commis-
sioning; and the second, a new standard, NFPA 4, addressing the integrated system testing
portion. This restructuring and request for a new project was approved by the Standards
Council in October 2011 and resulted in Chapter 7 of the 2012 edition of NFPA 3 being
removed for the 2015 edition and being used as the basis for NFPA 4.

NFPA 4 is intended to address the testing of the performance of the interconnection
between multiple fire protection and life safety systems. Chapter 1 establishes the applicability
of the standard and identifies that the standard is applied similar to a design or installation
standard, from the perspective that the users should be directed to this standard by scoping
provisions in a code, law regulation, or contract document.

NFPA 4 addresses the development of the integrated testing team and the coordination
between the integrated testing agents (ITa) and test team. The standard spells out the roles
and responsibilities of the owner, the I'Ta, and the test team in general, as well as qualifications
for the ITa.

The standard also provides protocol for both the initial integrated system test that would
occur during the construction phase of a project prior to issuance of the Certificate of Occu-
pancy as well as the integrated system testing for existing buildings. Integrated system testing
in existing buildings can be in the form of periodic integrated system testing or “trigger-
based” testing. NFPA 4 provides the triggers for conducting these post-occupancy integrated
system tests as well as the development for a frequency of periodic tests where they are
deemed necessary.

Finally, the standard addresses the development of the test plan and the test scenarios as
well as the documentation of the test.

NFPA and National Fire Protection Association are registered trademarks of the National Fire Protection Association, Quincy, Massachusetts 02169.
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COMMITTEE PERSONNEL

This list represents the membership at the time the Committee was 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 notin and of itself constitute an endorsement of the Association or
any document developed by the committee on which the member serves.

Committee Scope: This Committee shall have primary responsibility for documents that address commis-
sioning and integrated system testing activities and tasks for fire protection and life safety systems. This
includes the requirements for planning, organization, coordination, responsibility, implementation, and
documentation of commissioning and integrated system testing of active and passive systems and features
that serve a fire protection or life safety purpose.

\

2015 Edition eri]



INTEGRATED FIRE PROTECTION AND LIFE SAFETY SYSTEM TESTING

4-4
Contents
Chapter 1 Administration ..............ccceceuveeniennnenns. 45 Chapter 5 Test Methods .........cccocevevniiinienniennen. 4- 8
L1 SCOPE wuiiiiiiiiiiiiiii e 45 5.1 General ........ccooviiiiiiiiiiniii 4- 8
1.2 PUIPOSE .evivniiiniiiniiiiiiiiicii e 45 52 TestMethod .........ccoovevviiiiiiiiiniiiniinnn, 49
1.3 ApplCAtioON ..cc.vevvviiniiiiiiiiiiiieiieieeieeiaees 45
1.4 Equivalency .........ccocooiviiiiiiiiiiiniinnn, 4- 5 Chapter 6 Test Frequencies .............c..cocooeennnnn. 4-9
6.1  General .......coeuviuiiiiiniiiiieiiiee e 4- 9
Chapter 2 Referenced Publications ...................... 4- 5 6.2 Initial Integrated Systems Test .................... 49
2.1 General .....o.veeiiiiiiiiii e 45 6.3 Periodic Integrated Systems Testing ............. 49
2.2 NFPA Publications .........cccouvvuiiniiniiinnnnss 45 6.4 Existing System Modifications ..................... 4-10
2.3 Other Publications ..........c..coveuvivviniiniinnenn. 45 .
9.4 References for Extracts in Mandatory Chapter 7 Documentation ..................ccoeeeeuniinnn. 4-10
SECHONS oo 4- 5 7.1  Application ........ccceeiiiiiiiiiiiiiii 4-10
7.2 Minimum Required Test Documentation ...... 4-10
Chapter 3 Definitions .............c.cooveeeiiinieeeiiinnneee. 4- 6 7.3 Completion Documents .................cceeeee. 4-10
3.1 General ... 4- 6 7.4 Record Retention, and Record
3.9  NFPA Official Definitions .....oeemeeensemeseneenn, 4 6 Maintenance «.......c.uveeueernrerieeneernnenneennnnn. 4-11
3.3 General Definitions .....oeneeeneeoseeoe 4 6 7.5 FOTINS teuvetniiieiieiie et ee e 4-11
Chapter 4 General Requirements ......................... 4- 7 Annex A Explanatory Material ... 4-14
4.1 Fundamental Principles ..........c.oceeevueeeeenn. 4- 7
4.2 Integrated System Testing Team .................. 4- 7 Annex B Integrated Test Plans and Forms .............. 4-26
4.3 Qualifications ............cceeeiiiiiiiiiniiiiiiiniinnn. 4 8 Annex C Informational References ...................... 4-43
4.4 Responsibilities ..........cccoooiiiiiiiiiiiiiiii... 4- 8
4.5 TeStPlan ......oeeiviiiiiiiiiiiiii e 4- 8 T 1 PR 4-44

\

@ 2015 Edition



REFERENCED PUBLICATIONS 4-5

NFPA 4
Standard for

Integrated Fire Protection and Life Safety
System Testing

2015 Edition

IMPORTANT NOTE: This NFPA document is made available for
use subject to important notices and legal disclaimers. These no-
tices and disclaimers appear in all publications containing this
document and may be found under the heading “Important
Notices and Disclaimers Concerning NFPA Documents.” They
can also be obtained on request from NFPA or viewed at
www.nfpa.org/disclaimers.

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

Areference in brackets [ ] following a section or paragraph
indicates material that has been extracted from another NFPA
document. As an aid to the user, the complete title and edition
of the source documents for extracts in mandatory sections of
the document are given in Chapter 2 and those for extracts in
informational sections are given in Annex C. Extracted text
may be edited for consistency and style and may include the
revision of internal paragraph references and other refer-
ences as appropriate. Requests for interpretations or revisions
of extracted text shall be sent to the technical committee re-
sponsible for the source document.

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

Chapter 1 Administration

1.1 Scope.

1.1.1* The standard shall provide the minimum require-
ments for testing of integrated fire protection and life safety
systems where such testing is required by the design docu-
ments, comissioning plan, governing laws, codes, regula-
tions, or standards.

1.1.2* This standard shall not provide requirements for test-
ing of individual systems.

1.1.3 The requirements of this standard shall apply to new
and existing systems.

1.1.4%* This standard shall not be interpreted to require in-
tegrated fire protection and life safety systems testing unless
otherwise required by the design documents or commis-
sioning plan, or by governing laws, codes, regulations, or
standards.

1.2 Purpose.

1.2.1 The purpose of this standard shall be to provide a test-
ing protocol that will verify that integrated fire protection and
life safety systems perform as intended.

1.2.2 The integrated fire protection and life safety system test
shall verify the proper operation and function of all intercon-
nected fire protection and life safety systems.

1.3 Application.

1.3.1%* This standard shall apply to integrated passive and ac-
tive fire protection and life safety equipment and systems.

1.3.2% Integrated systems testing shall verify and document
the following:

(1) Performance in accordance with applicable codes and
standards

(2)*Sequence of operation

(3) Performance in accordance with manufacturers’ pub-
lished instructions

(4) Accuracy of record documents

1.4 Equivalency.

1.4.1 Nothing in this standard shall prevent the use of sys-
tems, methods, devices, or appliances of equivalent or supe-
rior quality, strength, fire resistance, effectiveness, durabil-
ity, and safety over those prescribed by this standard.

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

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

Chapter 2 Referenced Publications

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

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

NFPA 3, Recommended Practice for Commissioning of Fire Protec-
tion and Life Safety Systems, 2015 edition.

NFPA 70°, National Electrical Code®, 2014 edition.

NFPA 72®, National Fire Alarm and Signaling Code, 2013
edition.

NFPA 101®, Life Safety Code®, 2015 edition.

NFPA 110, Standard for Emergency and Standby Power Systems,
2013 edition.

NFPA 731, Standard for the Installation of Electronic Premises
Security Systems, 2015 edition.

NFPA 5000°, Building Construction and Safety Code®, 2015
edition.

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

2.4 References for Extracts in Mandatory Sections.

NFPA 3, Recommended Practice for Commissioning of Fire Protec-
tion and Life Safety Systems, 2015 edition.

NFPA 70°, National Electrical Code®, 2014 edition.

NFPA 72®, National Fire Alarm and Signaling Code, 2013
edition.

NFPA 101®, Life Safety Code®™, 2015 edition.

NFPA 110, Standard for Emergency and Standby Power Systems,
2013 edition.

NFPA 820, Standard for Fire Protection in Wastewater Treatment
and Collection Facilities, 2012 edition.

NFPA 1031, Standard for Professional Qualifications for Fire In-
spector and Plan Examiner, 2014 edition.

NEPA 5000°, Building Construction and Safety Code®, 2015
edition.
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Chapter 3 Definitions

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

3.2 NFPA Official Definitions.

3.2.1* Approved. Acceptable to the authority having juris-
diction.

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

3.2.3* 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.

3.2.4 Standard. A document, the main text of which contains
only mandatory provisions using the word “shall” to indicate
requirements and which is in a form generally suitable for
mandatory reference by another standard or code or for adop-
tion into law. Nonmandatory provisions are not to be consid-
ered a part of the requirements of a standard and shall be
located in an appendix, annex, footnote, informational note,
or other means as permitted in the Manual of Style for NFPA
Technical Committee Documents.

3.2.5 Shall. Indicates a mandatory requirement.

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

3.3 General Definitions.

3.3.1*% Basis of Design (BOD). A document that shows the
concepts and decisions used to meet the owner’s project re-
quirements and the requirements of governing laws, codes,
regulations and standards. [3, 2015]

3.3.2* Building. Any structure used or intended for support-
ing or sheltering any use or occupancy. [101, 2015]

3.3.3 Commissioning.

3.3.3.1 Commissioning (Cx). A systematic process that pro-
vides documented confirmation that building systems
function according to the intended design criteria set forth
in the project documents and satisfy the owner’s opera-
tional needs, including compliance with applicable laws,
regulations, codes, and standards. [3, 2015]

3.3.3.2% Commissioning Plan. The document prepared for
each project that identifies the processes and procedures
necessary for a successful commissioning process. [3, 2015]

3.3.4 Component. A part of an architectural, electrical, or
mechanical system. [5000, 2015]

\
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3.3.5 Construction Documents. Plans, specifications, and
other documents that describe the construction project.

3.3.6 Construction Phase. The phase during which the sys-
tems and materials are fabricated and installed, tested, and
accepted.

3.3.7 Drawings.

3.3.7.1* Record (Plan) Drawing. A design, working draw-
ing, or as-built drawing that is submitted as the final record
of documentation for the project. A drawing is also re-
ferred to as a plan. [3, 2015]

3.3.8 Individual System. See System.

3.3.9* Inspection. A visual examination of a system or portion
thereof to verify that it appears to be in operating condition
and is free of physical damage. [820, 2012]

3.3.10* Installation Contractor. A person or entity that pro-
vides labor and materials to install systems and equipment.

[3,2015]
3.3.11 Integrated System. See System.
3.3.12 Integrated System Tests.

3.3.12.1* Test. A procedure intended to establish the op-
erational status or performance of a system or component.
[3, 2015]

3.3.12.1.1 Control Group Test. An integrated system test
that verifies the response of one or more individual systems
by examining software programming and by testing only
one or more initiating devices of another individual system.

3.3.12.1.2 End-to-End Integrated System Test. A test of the
response of one or more individual systems to an input on
another individual system.

3.3.12.1.3* Integrated Systems Test. A test performed on fire
protection and life safety systems to confirm that opera-
tion, interaction, and coordination of multiple individual
systems perform their intended function. [3, 2015]

3.3.12.1.4 Pre-Functional Testing. Tests performed prior to
acceptance testing to confirm compliance with manufac-
turers’ specifications, applicable codes and standards, and
the project documents. [3, 2015]

3.3.13 Integrated Testing Agent (ITa). A person or entity iden-
tified by the owner, who plans, schedules, documents, coordi-
nates, and implements the integrated testing of the fire pro-
tection and life safety systems and their associated subsystems.
[3,2015]

3.3.14 Interface. That place at which individual systems meet
and act on or communicate with each other.

3.3.15* Interface Device. A component that connects an indi-
vidual system to one or more other individual systems.

3.3.16 Issues Log. A formal and ongoing record of failures,
deficiencies, or concerns, as well as associated priorities, impli-
cations, and resolutions. [3, 2015]

3.3.17* Manufacturer’s Published Instructions. Published in-
stallation and operating documentation provided for each
product or component. The documentation includes direc-
tions and necessary information for the intended installation,
maintenance, and operation of the product or component.
[72,2013]



GENERAL REQUIREMENTS 4-7

3.3.18* Narrative. A written summary description of the prop-
erty and all applicable fire protection and life safety systems
and related integrated operational features. [3, 2015]

3.3.19 Operation and Maintenance Manual. A system-focused
composite document that includes the operation and mainte-
nance requirements and additional information of use to the
owner during the occupancy phase. [3, 2015]

3.3.20% Owner’s Project Requirements (OPR). Documenta-
tion of the owner’s goals and requirements for the project.

3.3.21* Qualified. A competent and capable person or entity
that has met the requirements and training for a given field.

[3, 2015]

3.3.22 Registered Design Professional (RDP). An individual
who is registered or licensed to practice their respective de-
sign profession as defined by the statutory requirements of the
professional registration laws of the jurisdiction in which the
project is to be constructed, or other professional with qualifi-
cations or credentials acceptable to the jurisdiction in which
the project is to be constructed. [3, 2015]

3.3.23* Sequence of Operation. A matrix, narrative, or table
of system inputs and outputs or responses that illustrate the
interactions of interconnected fire protection and life safety
systems.

3.3.24 Stakeholder. Any individual, group, or organization
that might affect or be affected by the project. [3, 2015]

3.3.25 System.
3.3.25.1 Emergency Power Systems.

3.3.25.1.1 Critical Operations Power Systems (COPS). Power
systems for facilities or parts of facilities that require con-
tinuous operation for the reasons of public safety, emer-
gency management, national security, or business continu-

ity. [70:708.2]

3.3.25.1.2 Emergency Power Supply (EPS). The source of
electric power of the required capacity and quality for an
emergency power supply system. [110, 2013]

3.3.25.1.3 Emergency Power Supply System (EPSS). A com-
plete functioning EPS system coupled to a system of con-
ductors, disconnecting means and overcurrent protective
devices, transfer switches, and all control, supervisory, and
support devices up to and including the load terminals of
the transfer equipment needed for the system to operate as
a safe and reliable source of electric power. [110, 2013 ]

3.3.25.1.4 Emergency Systems. Those systems legally re-
quired and classed as emergency by municipal, state, fed-
eral, or other codes, or by any governmental agency having
jurisdiction. These systems are intended to automatically
supply illumination, power, or both, to designated areas
and equipment in the event of failure of the normal supply
or in the event of accident to elements of a system intended
to supply, distribute, and control power and illumination
essential for safety to human life. [70:700.2]

3.3.25.1.5 Legally Required Standby Systems. Those systems
required and so classed as legally required standby by mu-
nicipal, state, federal, or other codes or by any governmen-
tal agency having jurisdiction. These systems are intended
to automatically supply power to selected loads (other than
those classed as emergency systems) in the event of failure
of the normal source. [70:701.2]

3.3.25.2 Fire Protection Systems. Systems, devices, and
equipment used to detect a fire and its by-products, actuate
an alarm, or suppress or control a fire and its by-products,
or any combination thereof. [1031, 2014]

3.3.25.3* Individual System. A system with no interconnec-
tions or a system within an integrated system to the point of
interconnection or to the interface device. [3, 2015]

3.3.25.4%* Integrated System. A combination of systems that
are required to operate together as a whole to achieve over-
all fire protection and life safety objectives. [3, 2015]

3.3.25.5% Interconnected System. An integrated system that
has component systems or devices physically connected to
achieve fire protection and life safety objectives.

3.3.25.6* Life Safety Systems. Those systems that enhance
or facilitate evacuation, smoke control, compartmentaliza-
tion, and/or isolation. [1031, 2014]

3.3.25.7* Passive Fire Protection System. Any portion of a
building or structure that provides protection from fire or
smoke without any type of system activation or movement.

[3, 2015]
3.3.26 System Connection.

3.3.26.1* Switch Connection. A connection between mul-
tiple individual systems using a device for making or break-
ing the connection in an electric circuit. [3, 2015]

3.3.26.2% Data Sharing Connection. A connection between
multiple individual systems in which data streams are
transferred.

3.3.26.3% Interconnection. The physical connections be-
tween interconnected systems.

3.3.27 Systems Manual. A compilation of all operational and
maintenance manuals and description of the integrated fire
protection and life safety systems. [3, 2015]

Chapter 4 General Requirements

4.1 Fundamental Principles.

4.1.1 This chapter shall apply to the testing of both new and
existing integrated systems provided for fire protection and
life safety.

4.1.2 Integrated testing of new or existing fire protection and
life safety systems shall be performed where required by the
design documents, commissioning plan, or governing laws,
codes, regulations, or standards.

4.2 Integrated System Testing Team.

4.2.1* An integrated system test team shall be established in
accordance with this section.

4.2.2 The owner shall be responsible for selecting the mem-
bers of the integrated system test team.

4.2.3 Ata minimum, the integrated test team shall consist of
the integrated testing agent ( ITa ) and the installation, test-
ing, or maintenance personnel for each integrated system.

4.2.3.1* Where permitted by the approved test plan, the
owner shall assume the responsibilities of the ITa.

4.2.4* The integrated system test team shall be identified and
documented in the test plan.

V.
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4.2.5 Personnel responsible for integrated system testing
shall meet the qualifications listed in 4.3.

4.3* Qualifications.

4.3.1 Personnel involved in integrated system testing shall
meet the requirements of this section.

4.3.2 Team members shall provide evidence of their qualifi-
cations when requested by the AH]J.

4.3.3 The integrated system test team shall have a working
knowledge of the integration between systems for which test-
ing is being performed.

4.3.3.1 The qualification of team members shall be as re-
quired by laws, regulations, codes, and standards relevant to
the specific individual system.

4.3.3.2 Where no codes or standards are applicable to a
system or portion of a system, the required knowledge of
team members shall be in accordance with industry prac-
tices relevant to the particular system or portion of a system.

4.3.4*% The integrated testing agent shall have skills that
demonstrate an experience or knowledge of integrated op-
erations of the design, installation, operation and mainte-
nance of the type of fire protection and life safety systems
installed.

4.3.4.1 Where an integrated testing agent is not required for
the team, the team shall collectively have an understanding of
the design, installation, operation, maintenance, and use of
the integrated systems.

4.4 Responsibilities.

4.4.1 The owner shall be responsible for the testing of inte-
grated fire and life safety systems.

4.4.2 The responsibility for integrated fire protection and
life safety system testing shall be permitted to be delegated
by the building or system owner to another person or orga-
nization.

4.4.3 Where the building or system owner has delegated
any of the responsibilities for integrated fire protection and
life safety system testing, a copy of the written delegation
shall be included in the test plan and provided to the AHJ
upon request.

4.4.4* The ITa shall be responsible for planning, schedul-
ing, documenting, coordinating, and implementing the in-
tegrated system testing of the fire protection and life safety
systems.

4.4.5 The test team shall be responsible for executing the test
plan as directed by the ITa.

4.4.6 The ITa shall prepare a test plan.
4.5 Test Plan.

4.5.1* For new systems the minimum requirements for a test
plan shall include the following:

(1) Written verification that the integrated system and its
individual systems have been installed in accordance
with the approved design documents.

(2)*List of the individual systems to be tested

(3) Documentation of the individual systems as required by
the applicable codes or standards

(4)*Integrated test team and additional entities required to
be in attendance

\
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(5) Equipment required for testing
(6) A comprehensive functional matrix depicting all system
inputs and associated output functions
(7)*List of necessary drawings, including riser diagrams and
control diagrams
(8)*Narrative description of the test scenarios, including
what is needed for record of completion to document
approval by the AH]J
(9)*The extent of systems to be tested under the direction of
the ITa
(10)*Test schedule, including individual systems
(11) Periodic integrated systems test frequency

4.5.2* For existing systems the integrated test plan shall in-
clude sufficient information to allow the test team to verify
that the integrated system(s) functions as was required when
the system was initially installed.

4.5.2.1 The test plan shall include as many of the items listed
in 4.5.1 as can be provided.

4.5.3* An integrated systems test plan shall not be required for
buildings with limited integrated systems, where approved by
the AHJ.

4.5.3.1 If an integrated system test plan is not required, inte-
grated system testing is still required.

4.5.4 Testing of integrated systems shall begin by initiating
the test scenarios described in the integrated test plan.

4.5.5 The test shall demonstrate that required responses
have occurred in accordance with the integrated systems
test plan.

4.5.6 Unless otherwise permitted in Section 4.5, integrated
system testing shall validate that all of the responses and inter-
actions found on the integrated fire protection and life safety
systems conform to the design objectives.

Chapter 5 Test Methods

5.1 General.

5.1.1 This chapter shall apply to the method(s) for testing of
integrated fire protection and life safety systems.

5.1.2 The risks associated with integrated testing shall be as-
sessed during development of the test plan.

5.1.2.1 Integrated tests shall not endanger:

(1) The building occupants
(2) The personnel conducting the tests
(3) The building, its contents, or operations

5.1.2.2 The integrated testing agent shall be responsible for
ensuring that the assessment of risk is performed and docu-
mented by the test team.

5.1.2.3 Where the risk assessment identifies hazards to
people, appropriate mitigation measures shall be included in
the test plan.

5.1.2.4 Where the risk assessment identifies possible hazards
to the building, contents, or operations the owner shall be
notified in writing.

5.1.2.4.1 The owner shall determine if appropriate mitiga-
tion measures shall be required.
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5.1.2.4.2 Where the owner chooses to accept the risk, the test
plan shall record the decision.

5.1.2.4.3 Where the owner determines that the risk is not
acceptable, appropriate mitigation measures shall be included
in the test plan.

5.1.3 Where all of the following conditions and tests are veri-
fied, it shall not be required to test all devices on one indi-
vidual system used to initiate a common response on other
individual systems:

(1) Two or more individual systems are interfaced using an
interface device.

(2) The integration of the systems takes place through a
single interface.

(3) The interface is programmed to deliver notification
whenever any initiating device in a defined control group
changes state.

(4) At least one test is conducted by activating each of the
initiating devices listed in the control group and observ-
ing the response of the interconnected systems (end-to-
end test).

(5) At least one test is conducted by activating an initiating
device that is not listed in the control group and observ-
ing the response of the interconnected systems (end-to-
end test).

(6) The control group initiating devices have been verified by
testing of the individual system in accordance with the
applicable system standard for inspection, testing and
maintenance.

(7) For each test, it is verified that the response was in accor-
dance with the functional matrix.

5.2 Test Method.

5.2.1*% Integrated testing shall demonstrate that the final
integrated system installation complies with the specific de-
sign objectives for the project and applicable codes and
standards.

5.2.2 Test scenarios shall include events and combination of
events, including but not limited to:

(1) Loss of normal power
(2) Water flow
(3) Presence of smoke

5.2.2.1* Test scenarios utilizing a combination of events shall
be permitted to include simulated events to activate initiating
devices.

5.2.3 Test scenario events shall demonstrate that all interface
devices perform their intended function in accordance with
the approved design or sequence of operation.

5.2.4* Test scenario events shall verify that all required build-
ing functions occur.

5.2.5 Integrated fire protection and life safety systems testing
shall verify the interconnections function properly.

5.2.6* During integrated testing, equipment shall be tested in
accordance with the applicable system standard to verify sys-
tems perform according to their design function.

5.2.7 Written documentation of the testing shall be provided
in accordance with Chapter 7.

5.2.8* Testing shall be repeated if changes or corrections are
made to systems during testing that could affect the overall
functionality of the systems.

5.2.9 Switch connections to fire alarm systems shall be
tested in accordance with NFPA 72, National Fire Alarm and
Signaling Code.

5.2.10 Control circuits requiring electrical power shall be
tested for presence of operating voltage.

5.2.11 Loss of power to monitored circuits shall be tested to
confirm signal receipt at one of the following:

(1) A constantly attended location at the premises

(2) A monitoring station as described in NFPA 731, Standard for
the Installation of Electronic Premises Security Systems, Chapter 9

(3) Asupervising station as described in NFPA 72, National Fire
Alarm and Signaling Code

5.2.12 Integrated testing of data sharing systems shall docu-
ment the following:

(1) Completion of acceptance testing for each component
system

(2) Verification of data transfer between component systems

(3) Test of visual and audible signal upon loss of communi-
cation

(4) Test of degrade mode for each component system

(5) Proper function of integrated data sharing systems

Chapter 6 Test Frequencies

6.1 General. Integrated system testing shall occur as follows:

(1) Upon installation (initial integrated systems test)
(2) Periodically
(3) Upon existing system modification

6.2 Initial Integrated Systems Test.

6.2.1* An initial integrated systems test shall be performed
where required by a commissioning plan or integrated system
test plan.

6.2.1.1 An initial integrated systems test shall verify the in-
tended operation of all integrated systems and functions in
accordance with either of the following:

(1) Commissioning plan, or
(2) Integrated system test plan

6.2.1.2 Where an integrated system test plan does not exist, a
test plan shall be created in accordance with Section 4.5.

6.2.1.3 Where required, existing buildings that have not
completed integrated system testing shall have integrated test-
ing conducted in accordance with this standard.

6.3 Periodic Integrated Systems Testing.

6.3.1 Integrated fire protection and life safety systems shall
have periodic integrated systems testing as specified in the test
plan.

6.3.2% For existing systems, within five years of the adoption
of this standard, an integrated system test plan shall be de-
veloped.

6.3.2.1 If an integrated system test plan is not developed
within 5 years of the adoption of this standard, integrated sys-
tems testing shall be performed.

\
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6.3.3* Integrated systems that were commissioned upon instal-
lation shall have periodic integrated systems testing at the in-
terval specified in the commissioning plan.

6.3.4* Where integrated systems have not been commissioned
in accordance with NFPA 3, an integrated system test plan shall
be developed.

6.3.4.1 Where required by the governing laws, codes, regula-
tions, or standards, the integrated system testing plan, includ-
ing the integrated testing frequency and a schedule for con-
ducting the tests shall be completed and submitted for
approval as specified by the governing authority, codes, regu-
lations, or standards.

6.3.5 In addition to periodic integrated systems testing, inte-
grated system testing shall be performed when any of the fol-
lowing occurs:

(1) New fire protection or life safety systems are installed
and integrated into existing fire protection and life
safety systems.

(2) Existing fire protection or life safety systems are modified
to become part of interconnected systems.

(3) Changes are made to site-specific software for an indi-
vidual system that is part of an integrated system.

6.3.5.1 Where a failure of an individual system interface
occurs during operation or testing of an integrated system,
the affected integrated functions shall be required to be
re-tested to verify correct operation after repairs have been
made.

6.3.5.2% Where an individual system that is part of an inte-
grated system is modified, the portions of the integrated sys-
tem affected by the change shall be required to be tested to
verify correct operation.

6.4 Existing System Modifications.

6.4.1% Integrated system testing shall be performed in ac-
cordance with 6.4.2 through 6.4.3 when any of the following
occurs:

(1) New fire protection or life safety systems are installed
and integrated into existing fire protection and life
safety systems.

(2) Existing fire protection or life safety systems are modified
to become part of an integrated system.

(3) Changes are made to site-specific software for an indi-
vidual system that is a part of an integrated system.

6.4.1.1 Where a failure of an individual system interface
occurs during operation or testing of an integrated system,
the affected integrated functions shall be required to be
re-tested to verify correct operation after repairs have been
made.

6.4.1.2%* Where an individual system that is part of an inte-
grated system is modified, the portions of the integrated sys-
tem affected by the change shall be required to be tested to
verify correct operation.

6.4.2* All changes shall be tested as required by the applicable
individual system standards.

6.4.3* In addition to known changes, 10 percent up to a maxi-
mum of 50 devices performing the unaffected input functions
of each integrated system that has been changed shall be
tested to verify correct operation or non-operation of the
other integrated systems.
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Chapter 7 Documentation

7.1 Application.

7.1.1 Documentation of integrated system testing shall com-
ply with the minimum requirements of this chapter.

7.1.2 Documentation required by other approved installa-
tion standards referenced for the individual systems that make
up the integrated system shall be used as required by those
standards.

7.1.3 This chapter outlines documentation requirements,
but does not prohibit additional documentation from being
provided.

7.1.4 Upon completion of testing, the integrated testing
agent (ITa) shall submit a final report to the owner stating that
the integrated system has been tested in accordance with the
approved test plan and this standard.

7.2 Minimum Required Test Documentation.

7.2.1 The final test report shall summarize the results of the
integrated testing.

7.2.2 The test report shall include a narrative or matrix de-
scribing each test and the response of the integrated system
and individual systems.

7.2.2.1* The test report shall include a description of the sta-
tus of each individual system for each test.

7.2.2.2 The report detail for each test shall identify the indi-
vidual system where a condition was simulated or where a de-
vice state change was initiated.

7.2.2.3 The report detail for each test shall identify each
individual system where a response occurred as the result of
a simulated condition or a change in state for an initiating
device.

7.2.3 The test report shall include a statement that all input
and output functions of the integrated system have been
tested and operate as intended.

7.2.3.1 Where any test result does not comply with the in-
tended design, a description of the fault shall be made in an
issues log.

7.2.3.2 Where any test result does not comply with the in-
tended design, corrective action report shall be prepared.

7.2.4 The ITa shall maintain a record of faults, failures, and
discrepancies discovered through the testing process in the
issues log.

7.2.5 The issues log shall list each separate finding and its
corresponding resolution, including dates of discovery and
resolution.

7.2.6 Corrective action reports shall be prepared and shall
provide a specific and detailed description of actions taken to
remediate faults, failures, and discrepancies discovered dur-
ing the testing process.

7.3 Completion Documents.

7.3.1 Upon completion of testing and after all issues and dis-
crepancies have been resolved, the ITa shall submit comple-
tion documents to the owner and, where requested, to other
stakeholders.
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7.3.2 All documents required by section 7.2 of this standard
shall be included in the completion documents.

7.3.3 A copy of the test plan required by 4.5 shall be included
in the completion documents.

7.3.4 The completion documents shall include all documen-
tation required by the integrated system design documents or
by other governing laws, codes, or standards.

7.4 Record Retention, and Record Maintenance.

7.4.1 The property or building or system owner or the own-
er’s designated representative shall be responsible for records
retention.

7.4.2 Records shall be on a medium that will survive the re-
tention period.

7.4.3 All records required by this chapter shall be available
for examination by the authority having jurisdiction.

7.4.4 Archiving of records by any means shall be permitted if
hard copies of the records can be provided promptly when
requested.

7.4.5 All documents required by this chapter shall be re-
tained as follows:

7.4.5.1 Documentation of the initial integrated system test
shall be retained until a new initial integrated system test re-
port has been provided to the owner.

7.4.5.2 The two most recent periodic integrated system test
documents shall be retained.

7.4.6 All records required by this chapter shall be shall be
kept in one location.

7.4.7 The location of the documentations shall be identified
at the fire alarm control unit.

7.4.8* Security for documentation shall be determined by the
stakeholders.

7.4.9 Where documents cannot be protected from public ac-
cess, it shall be permitted to remove sensitive information
from record documents provided that the owner retains com-
plete documentation that will be made accessible to the au-
thority having jurisdiction at an owner-designated location.

7.5 Forms.

7.5.1 Approved documents and forms shall be used to record
integrated testing of fire and life safety systems.

7.5.2 Forms required by other governing laws, codes or
standards, or by project specifications or drawings, shall be
permitted to be used in place of forms required by this
section provided that the minimum required content is in-
cluded.

7.5.3 Custom forms shall be permitted to be used in place of
forms required by this section provided that the minimum
required content is included.

7.5.4 Where no form or checklist exists, specific forms or
checklists shall be developed to document testing of the inte-
grated system and individual systems.

7.5.5 Unless otherwise permitted or required in 7.5.1
through 7.5.4, Figure 7.5.5(a) shall be used as the issues log
form and Figure 7.5.5(b) shall be used as the corrective action
report form.

\
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COMMISSIONING ISSUES LOG

Project: Prepared by: Page of
Attach additional pages as necessary for issues requiring more explanation and tracking.
Code/ o&M
Date | Document | Possible Actions Doc. | Signature
# Issue Found | Reference Cause Recommendations Taken Issue? | and Date
© 2014 National Fire Protection Association NFPA 4

FIGURE 7.5.5(a) Issues Log.
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CORRECTIVE ACTION REPORT

Project: ID:
Equipment/System: Equipment/System ID:
Identified from: O Test [ Review O Discussion [ Site visit

Date

The above equipment has been observed and tested, or the performance report reviewed, and was found to not comply
with the contract documents.

Deficiencies or issues and effects:

Corrective action: [ Required [ Recommended

For testing to proceed in a timely manner, it is imperative that the required corrective action be completed by:

Date or Event

Commissioning Agent Date Owner’s Representative Date

Forwarded to the following parties on for corrective action:
Date

Attachments? QdYes QNo

Fill in the following section and return entire form to commissioning agent when corrected.

Statement of Correction

The above deficiencies have been corrected with the following actions:

Signature Firm Date

© 2014 National Fire Protection Association NFPA 4

FIGURE 7.5.5(b) Corrective Action Report.
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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.1.1.1 These requirements include protocol for testing proce-
dures, responsibilities of various parties, methods and documen-
tation for verifying the operational readiness and sequence of
integrated systems. The standard is designed to ensure that inter-
connected active and passive fire protection and life safety sys-
tems operate as intended. It is not the intent of this standard to
require implementation of emergency response procedures,
evacuation drills, or other exercises that require facility staff or
fire department response. However, when integrated systems
tests are being conducted, it can be an appropriate opportunity
to practice emergency procedures or drills.

This standard does not prohibit the owner of the property,
building, or individual system or the owner’s designated rep-
resentative from requiring integrated system testing by design
or contract documents.

For some buildings, the integrated system testing require-
ments of NFPA 4 can be considered satisfied by performing
the acceptance tests and the inspection, testing, and mainte-
nance required by the NFPA standards for the systems in a
building. For example, a less complex system in smaller build-
ings with automatic sprinkler and fire alarm systems can meet
the integrated testing requirements of NFPA 4 by meeting the
requirements of NFPA 13, Standard for the Installation of Sprin-
kler Systems, or NFPA 25, Standard for the Inspection, Testing, and
Maintenance of Water-Based Fire Protection Systems, and NFPA 72,
National Fire Alarm and Signaling Code.

A.1.1.2 Individual systems should be tested in accordance with
the requirements of the appropriate installation standard.

A.1.1.4 The intent of this paragraph is to make it clear that
the requirement to perform integrated fire protection and life
safety systems testing is derived from the applicable building
or fire code, not from NFPA 4.

A.1.3.1 These systems and equipment can include, but are
not limited to, the following:

(1) Infrastructure supporting the building fire protection
and life safety systems within the boundaries of the
project. Project infrastructure should include those sys-
tems and utilities necessary for the support and opera-
tion of the fire protection and life safety systems of the
proposed project. These infrastructure items can in-
clude the following:

(a) Access roadways for general ingress and egress and
those necessary for fire department access in accor-
dance with local codes, standards, and policies

(b) Utility systems for the provisions of electric power,
fuel gas, water, and waste water; communication sys-
tems; and any other utility system deemed essential
to the support of project operations

(c) Onssite combined heat and power generation systems,
electric power generation plants or systems, fuel gas
storage facilities, water supply and storage facilities,
and environmental or waste management systems

(2) Fixed fire suppression and control systems
(3) Fire alarm systems
(4) Emergency communications systems (ECS)
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(5) Smoke control systems

(6) The emergency power supply and emergency power supply
systems serving emergency systems, legally required
standby systems, and critical operations systems should be
evaluated by the Fire Commissioning Agent (FCxA) for in-
tegrated testing as a stand-alone life safety system, whether
or not a fire or smoke event is occurring in the building.
Normal and emergency standby power systems including,
but not limited to, those powering the following:

(a) Smoke control systems

(b) Stair pressurization systems

(c) Smoke-proof enclosure ventilation systems
(d) Electric driven fire pumps

(e) Elevator systems

(f) Fire suppression system controllers

(7) Explosion prevention and control systems
(8) Fire-resistant and smoke-resistant assemblies. Examples
include, but are not limited to, floor-ceilings and roof
decks, doors, windows, barriers, and walls protected by a
firestop system or device for through-penetrations and
membrane penetrations, and other fire and smoke con-
trol assemblies.
(9) Systems associated with commercial cooking operations
(10) Elevator systems
(11) Means of egress systems and components including, but
not limited to, the following:
(a) Emergency lighting and exit signs
(b) Major egress components, such as corridors, stairs,
ramps, and so forth
(c) Exit path marking systems
(12) Other systems or installations integrated or connected
to a fire or life safety system, such as, but not limited
to, access control, critical processes, and hazardous
operations

A.1.3.2 Where integrated systems testing is performed as part
of a commissioning process, compliance with the Basis of De-
sign and Owners Project Requirements should be verified.

A.1.3.2(2) See Figure A.3.3.23(a) for a sample sequence of
operation

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 AHJ, is used in
NFPA documents in a broad manner, since jurisdictions and
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
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department, rating bureau, or other insurance company rep-
resentative 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 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.3.3.1 Basis of Design (BOD). The basis of design is nor-
mally used to assist in the plan review, inspection, and accep-
tance process.

A.3.3.2 Building. The term building is to be understood as if
followed by the words “or portions thereof.” The intent is to
also apply this standard to structures such as roadway and tran-
sit tunnels, bridges, towers, fuel storage facilities, and other
structures insofar as this document applies.

A.3.3.3.2 Commissioning Plan. The commissioning plan es-
tablishes the framework for how commissioning will be
handled and managed on a given project.

A.3.3.7.1 Record (Plan) Drawing. A drawing is also referred to
as a plan. A record drawing might also be referred to as an
as-built drawing or working drawing.

A.3.3.9 Inspection. One purpose for inspections is to verify
that systems and components appear to be in operating con-
dition and is free of physical damage.

A.3.3.10 Installation Contractor. Installation contractors of-
ten provide shop drawings, working plans, and other related
documents.

A.3.3.12.1 Test. Examples of tests include waterflow tests, fire
pump tests, alarm tests, and trip tests of dry, preaction, and
deluge valves.

A.3.3.12.1.3 Integrated Systems Test. Integrated testing can
include other building systems integrated to fire and life safety
systems such as elevator recall or HVAC control. Integrated
tests might also be referred to as end-to-end tests. An inte-
grated test might include activation of all individual system
inputs and observation of all individual system responses or
outputs, or it might only test specific inputs and outputs or
responses.

An integrated system test might not be an end-to-end
test. For example consider an integrated system consisting
of a fire alarm system and an elevator system. An end-to-end
test would require that the fire alarm smoke detector be
activated and the elevator be observed to respond to the
signal by returning to a specific location, parking properly
and opening the elevator doors. However, another inte-
grated test might only test the interface between the two
systems by using a menu command on the fire alarm system
to activate the interface device — a relay powered by the
fire alarm system and interfaced to the elevator controller.
The elevator might be observed to return, but the test did
not originate at the fire alarm initiating device. Therefore,
the test is not an end-to-end integrated system test.

A.3.3.15 Interface Device. Examples of interface devices in-
clude switches and data sharing as defined under system con-
nection.

A.3.3.17 Manufacturer’s Published Instructions. The manu-
facturer’s published instructions include directions and infor-
mation necessary for the intended installation, maintenance,
and operation of the product or component.

A.3.3.18 Narrative. The narrative is written to assist and expe-
dite the plan review and inspection process by the AHJ. The
narrative is a written description of an individual or integrated
system. The narrative for an integrated system includes details
on how individual systems are integrated to meet the overall
fire protection and life safety system objectives. It is main-
tained on file for use at the time of final inspection and for
periodic reviews during future field inspections. It is refer-
enced by the building owner and AH]J to ensure that all future
modifications, alterations, additions, or deletions to the origi-
nal systems are current and that the original system’s protec-
tion and required system performance are not compromised
or have not been altered without building or fire official prior
review. The narrative should be recognized by all entities that
itis one of the key documents associated with the commission-
ing process.

Building owners benefit by knowing how their building’s
fire protection and life safety systems work. The narrative pro-
vides a procedure including methods for testing and mainte-
nance. A copy of the narrative report should be kept on the
premises and should be available for review prior to testing
and proposed modifications to any portion of the building’s
fire protection and life safety systems.

Development Format. The narrative is prepared by a qualified,
identified individual who has “taken charge” in the develop-
ment of an entire coordinated narrative thatincludes all infor-
mation regarding the design basis, sequence of operation, and
testing criteria associated with all required or non-required
fire protection systems set forth by applicable laws, codes,
regulations, and local ordinances of the jurisdiction and appli-
cable national and/or international standards.

The narrative should be submitted with plans and speci-
fications for review and approval by the AH]J prior to the
issuance of a building permit. The narrative should be writ-
ten in a clear conversational format. The construction
specifications should not be considered a narrative; how-
ever, some applicable portions of the construction specifi-
cations could be included to support or clarify the intent of
the narrative. The narrative is a stand-alone document, it
should be 8% in. x 11 in. for filing and ease of use by the
AH]J and building owners, and it should include an admin-
istrative cover page identifying the project name, building
address, and name, address, and phone number of the in-
dividual who has “taken charge” in the preparation of the
narrative.

Commentary. Codes and standards are written in a way to
require uniformity in design and construction for all buildings
and structures. The codes and standards can be subjective and
are subject to interpretation by building owners, designers,
and the AHJ; uniformity is not always necessarily achieved.
The narrative should attempt to clarify to the AHJ the design-
er’s intent and interpretation of the code and standards. The
AHJ can agree or disagree with the designer’s interpretation.
Historically, the requirements for fire protection and life
safety systems have become site-specific, and building code
requirements are not uniformly enforced. The size of the
community, fire department staffing, fire department equip-
ment availability, and suppression tactics established by the
local fire department have affected the uniformity of enforce-
ment. Site-specific requirements more or less than that of the
building code can have reasonable intent; however, this type
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of enforcement in some cases has proven to be controversial
in the applicability of code uniformity. The narrative can be
and should be a valuable instrument when accurately pre-
pared, and it will establish a line of communication between
the designer and the AHJ, resulting in what the building codes
and standards mandate, which is uniformity and consensus in
the interpretation of the codes and standards. The narrative
should be written in a three-sectional format with subsections
as necessary (methodology, sequence of operation, and test-
ing criteria sections) for clarity and should be limited to a
summary. A sample narrative outline can be found in Annex B.

A.3.3.20 Owner’s Project Requirements (OPR). The owner’s
project requirements (OPR) document the owner’s goals for
the project, their expectations for how individual systems will
be integrated and how the individual systems and the inte-
grated systems will be used and operated. The OPR also estab-
lishes benchmarks and criteria for performance.

A.3.3.21 Qualified. The definition of qualified is intended to
be generic. Chapter 4 has specific requirements for the quali-
fications of persons or organizations that perform different
functions.

A.3.3.23 Sequence of Operation. See Figure A.3.3.23(a) and
Figure A.3.3.23(b). The matrix and the sequence of opera-
tions form are examples only, and they might need to be modi-
fied based on the actual installation requirements. The system
outputs on the sequence of operations matrix correspond to
the system outputs on the sequence of operation form.

A.3.3.25.3 Individual System. Individual systems might be
made up of various hardware and software components and
assemblies. Other systems might include building architec-
tural features such as ceiling and walls that might affect voice
messaging, alarm audibility or smoke migration. Some indi-
vidual systems that are a critical part of a successful integrated
system might be composed of procedures rather than just
hardware and software. The following are examples of indi-
vidual systems:

(1) Fire alarm systems
(2) Emergency communication systems
(3) Building automation management systems
(4) Means of egress systems and components
(5) Heating, ventilating, and air conditioning (HVAC) systems
(6) Gas detection systems
(7) Normal, emergency, and standby power systems, includ-
ing fuel supply
(8) Automatic sprinkler systems
(9) Fixed fire suppression and control systems
(10) Automatic operating doors and closures
(11) Smoke control and management systems
(12) Explosion prevention and control systems
(13) Elevator and pedestrian movement systems
(14) Security systems
(15) Commercial cooking operations

A.3.3.25.4 Integrated System. Integrated systems are made up
of individual systems that might be physically connected or
might require manual operation by a person to achieve inte-
grated operation. An example of an integrated system is a fire
alarm system, sprinkler system, and elevator system that are
interconnected to respond in specific ways to specific condi-
tions. Several standards, codes, designers, authorities, and in-
stallers are involved in the individual systems that make up the
integrated system.

\
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An integrated system can contain a combination of indi-
vidual fire protection and life safety systems and other indi-
vidual systems (i.e., building systems such as elevators, HVAC
systems, and automatic door closures) that might or might not
be physically connected, but that are required to operate to-
gether as a whole to achieve overall fire protection and life
safety objectives.

For example, a smoke control system is often activated by
water flow in a sprinkler system but the sprinkler system is not
physically connected to the HVAC system. The physical con-
nection might be from the sprinkler system to the fire alarm
system and then to the building automation system. Further
examples of integrated systems include the need for wall in-
tegrity when using total flooding suppression agents or auto-
matic door closers that close upon activation of smoke control
systems or stair pressurization systems. See Figure A.3.3.25.4
for examples of integrated systems.

A.3.3.25.5 Interconnected System. An example of two inter-
connected, individual systems that interface using an interface
device is a fire alarm system that uses a relay as an interface
device to connect to an elevator controller. Another example
would be an energy management systems that is intercon-
nected to a fire alarm system using a network data connection
and a communications software protocol.

Some integrated systems may rely on individual systems
that are not interconnected. In a prison, a fire alarm and
emergency communications system might present informa-
tion to an operator who in turn must make decisions and
manually control a separate door locking system. The door
locking system is an individual system that is not intercon-
nected to the fire alarm system. The door system, the fire
alarm system and the operations personnel are all part of an
integrated fire and life safety system.

A.3.3.25.6 Life Safety Systems. Life safety systems can include
both active and passive fire protection systems, devices, or as-
semblies. These systems are comprised of several items of
equipment, processes, actions, or behaviors, grouped or inter-
connected so as to reduce injuries or death from fire or other
life-threatening event.

A.3.3.25.7 Passive Fire Protection System. Examples of pas-
sive systems include, but are not limited to, floor-ceilings and
roof, door, window, and wall assemblies, spray-applied fire-
resistant materials, and other fire and smoke control assem-
blies. Passive fire protection systems can include active compo-
nents and can be impacted by active systems, such as fire
dampers.

A.3.3.26.1 Switch Connection. For purposes of this definition,
a relay is an electrically controlled switch. An example of a
monitored switch is a waterflow switch that is either open or
closed (normal/not-normal output), which when connected
to the input of a fire alarm system can cause multiple outputs
in the fire alarm system including sounding the waterflow bell
and notification appliances, starting smoke control systems,
and so forth. An example of a relay as a switch connection is
for elevator control when a fire alarm relay controls when the
fire fighters’ recall occurs through the elevator control moni-
toring the status of the fire alarm relay.

A.3.3.26.2 Data Sharing Connection. Data sharing systems are
connected such that data from one component system is
shared with other component systems, which then make inde-
pendent decisions to achieve a desired result. The communi-
cation can be one-way or two-way, serial or parallel. A data
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Building Information

Building name:

SEQUENCE OF OPERATION TEST FORM

Building address:

Owner’s name:

Owners address:

Owner’s phone/fax/e-mail:

Installing Contractor

Company name:

Address:

Contact person:

Phone/fax/e-mail:

System Input

System OQutput

Test
Results

Date Initials

1. Typical manual pull
station (by device)
floors 1-5

A.

Actuate common alarm signal indicator

B.

Actuate audible alarm signal

G.

Display and print change of status and time of
initiating event

. Transmit alarm to FD and central station masterbox

Actuate associated exterior fire alarm beacons

. Actuate all evacuation signals for the building

. Release all magnetically held doors

2. Typical elevator recall
smoke detector
(by device) by floor
(lobby)

. Actuate common alarm signal indicator

. Actuate audible alarm signal

QE PR~ T

. Display and print change of status and time of

initiating event

. Transmit alarm to FD and central station masterbox

Actuate associated exterior fire alarm beacons

. Actuate all evacuation signals for the building

Release all magnetically held doors

2R =

. Recall associated elevator in accordance with recall

sequence

Elevator hoistway open

3. Elevator machine
room smoke detector

. Actuate common alarm signal indicator

. Actuate audible alarm signal

QE |

. Display and print change of status and time of

initiating event

o

. Transmit alarm to FD and central station masterbox

—

Illuminate associated detector LED indicator

© 2014 National Fire Protection Association

NFPA 4 (p. 1 of 4)

FIGURE A.3.3.23(b) Sequence of Operation Form.
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SEQUENCE OF OPERATION TEST FORM (continued)

Test
System Input System Output Results Date Initials
3. Elevator machine J. Actuate associated exterior fire alarm beacons
room smoke detector K. Actuate all evacuation signals for the building
(continued)
L. Release all magnetically held doors
P. Elevator hoistway open
4. Typical smoke detector | A. Actuate common alarm signal indicator
(by device) computer B. Actuate audible alarm signal
room (3rd floor)
preaction system G. Display and print change of status and time of
initiating event
H. Transmit alarm to FD and central station masterbox
J. Actuate associated exterior fire alarm beacons
K. Actuate all evacuation signals for the building
L. Release all magnetically held doors
M. Recall associated elevator in accordance with recall
sequence
5. Typical wet sprinkler A. Actuate common alarm signal indicator
system flow control B. Actuate audible alarm signal
valve assembly flow
switch — by floor F. Actuate audible trouble signal
G. Display and print change of status and time of
initiating event
H. Transmit alarm to FD and central station masterbox
J. Actuate associated exterior fire alarm beacons
K. Actuate all evacuation signals for the building
L. Release all magnetically held doors
6. Typical wet sprinkler C. Actuate common supervisory signal indicator
system flow control - - B
valve assembly tamper D. Actuate audible supervisory signal
switch — by floor G. Display and print change of status and time of
initiating event
7. Typical preaction A. Actuate common alarm signal indicator
sprinkler system flow B. Actuate audible alarm signal
control valve assembly
flow switch — by floor F. Actuate audible trouble signal
G. Display and print change of status and time of
initiating event
H. Transmit alarm to FD and central station masterbox
K. Actuate all evacuation signals for the building
L. Release all magnetically held doors
8. Typical preaction C. Actuate common supervisory signal indicator
sprinkler system flow - - -
control valve assembly D. Actuate audible supervisory signal
tamper switch — G. Display and print change of status and time of
by floor initiating event

© 2014 National Fire Protection Association
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FIGURE A.3.3.23(b) Continued
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SEQUENCE OF OPERATION TEST FORM (continued)

Test
System Input System Output Results Date Initials
9. Kitchen cafeteria A. Actuate common alarm signal indicator
wet chemical . .
system — 1st floor B. Actuate audible alarm signal
G. Display and print change of status and time of
initiating event
H. Transmit alarm to FD and central station masterbox
L. Release all magnetically held doors
P. Elevator hoistway open
10. Typical duct smoke G. Display and print change of status and time of
detector (by device) — initiating event
by floor
N. Shutdown associated mechanical equipment
11. Fire pump running C. Actuate common supervisory signal indicator
D. Actuate audible supervisory signal
G. Display and print change of status and time of
initiating event
12. Fire pump power C. Actuate common supervisory signal indicator
failure
D. Actuate audible supervisory signal
G. Display and print change of status and time of
initiating event
13. Fire pump phase C. Actuate common supervisory signal indicator
reversal
D. Actuate audible supervisory signal
G. Display and print change of status and time of
initiating event
14. Fire pump connected C. Actuate common supervisory signal indicator
to emergency power D. Actuate audible supervisory signal
G. Display and print change of status and time of
initiating event
15. Fire pump circuit C. Actuate common supervisory signal indicator
breaker at t . . .
oﬂizuir ak generator D. Actuate audible supervisory signal
G. Display and print change of status and time of
initiating event
16. Fire alarm system E. Actuate common trouble signal indicator
open circuit - :
F. Actuate audible trouble signal
G. Display and print change of status and time of
initiating event
17. Fire alarm system E. Actuate common trouble signal indicator
d fault
ground fau F. Actuate audible trouble signal
G. Display and print change of status and time of
initiating event

© 2014 National Fire Protection Association

NFPA 4 (p. 3 of 4)

FIGURE A.3.3.23(b) Continued
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SEQUENCE OF OPERATION TEST FORM (continued)

System Input System Output R:‘;ifts Date Initials
18. Fire alarm system E. Actuate common trouble signal indicator
battery disconnect F. Actuate audible trouble signal
G. Display and print change of status and time of
initiating event
19. Fire alarm system E. Actuate common trouble signal indicator
low batttery F. Actuate audible trouble signal
G. Display and print change of status and time of
initiating event
20. Fire alarm system E. Actuate common trouble signal indicator
ac power failure F. Actuate audible trouble signal
G. Display and print change of status and time of
initiating event
21. Fire alarm system E. Actuate common trouble signal indicator
amplifier failure F. Actuate audible trouble signal
G. Display and print change of status and time of
initiating event
22. Ger}erator status E. Actuate common trouble signal indicator
indicator F. Actuate audible trouble signal

Test Witnessed by

Date system left in service:

Owner/authorized agent

Title

Date

Owner/authorized agent

Additional explanations/notes:

Title

Date

© 2014 National Fire Protection Association

NFPA 4 (p. 4 of 4)

FIGURE A.3.3.23(b) Continued
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G\ITEGRATED SYSTEMS

Elevators,
fire doors,
dampers,
etc.

Other
monitored
system

Individual systems are each
covered by other specifications,
governing laws, codes, or
standards.
Typical one-way
physical system
connection

Fire alarm

Smoke or

Automatic

. or
sprinkler signaling g)\rﬁrgl
system

. . /
Typical one-way wireless 7

¢ Typical two-wa:
system connection >{/ b4 y

physical system
connection

-

/Fire and™,

Emergency { smoke
[

comm. v doors, ;

system \ dampers, /
. etc. .-

An integrated system may rely on

the performance of individual
systems with no direct connection
K to other individual systems /

individual system

FIGURE A.3.3.25.4 Integrated System. (Courtesy R.P. Schifiliti
Associates, Inc.)

sharing system can have components that are switch connec-
tions too.

A.3.3.26.3 Interconnection. Interconnections could consist of
electrical binary connections (switches) or data sharing con-
nections transfer protocols. Example of data transfers are
BACnet or other data exchange protocols.

A4.2.1 Where required by other sections of this standard,
Section 4.2 should be used to develop the team responsible for
the integrated system test.

A.4.2.3.1 The ITais not always required but could be needed
on some projects, including, but not limited to, complex
projects. The ITa should be selected by the owner during the
preliminary stage of the project. Simple projects might not
require a large integrated system test team and could be lim-
ited to parties involved (i.e., the contractors and the owner). It
is also possible on some simple projects to let the owner or
owner’s representative act as the ITa. Complex projects might
require multidisciplinary competencies that will be found only
in a large team, organized around an ITa.

A.4.2.4 The integrated system testing team can include the
following members,:

(1) Owner’s technical support personnel
(2) Facility manager or operations personnel
(3) Installation contractor(s) responsible for the systems
involved
(4) AHJ
(5) RDP(s)
(6) Construction manager/general contractor
(7) Manufacturer’s representatives
(8) Insurance representative
(9) Third-party test entity
(10) CxA
(11) ITa
(12) FCxA

\
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Entities not included as part of the project should not be
required to be part of the integrated system testing team.

A.4.3 The following descriptions are provided for various
team members and can be used to determine that team mem-
bers are qualified:

(1) Third-Party Test Entities. The third-party test entity
should be individually identified in the integrated systems
testing plan, project specifications or other enabling
documentation. The third-party test entity should provide
an objective and unbiased point of view.

(a) Requisite Knowledge. A qualified third-party test entity
should have an advanced understanding of the instal-
lation, operation, and maintenance of fire protection
and life safety systems proposed to be installed, with
particular emphasis on integrated systems testing.

(b) Requisite Skills. A third-party test entity should have the
ability to do the following:

i. Read and interpret drawings and specifications
for the purpose of understanding system instal-
lation, testing, operation, and maintenance

ii. Analyze and facilitate resolution of issues re-
lated to failures in fire protection and life safety
systems

iii. Provide clear, concise written reports and verbal
communication, and have the ability to resolve
conflicts

(2) Registered Design Professional (RDP). The RDP should
be individually identified in the integrated systems testing
plan.

(a) Requisite Knowledge. A qualified RDP should have com-
prehensive knowledge of the following:

i. The design, installation, operation, and mainte-
nance of the fire protection and life safety systems

ii. How individual and integrated systems operate
during a fire or other emergency

(b) State or local licensure regulations shall be followed
to determine qualified personnel. Depending on
state or local licensure regulations, qualified person-
nel should include, but not be limited to, one or
more of the following:

i. Personnel who are registered, licensed, or certi-
fied by a state or local authority

ii. Personnel who are certified by a nationally rec-
ognized certification organization acceptable to
the authority having jurisdiction (AHJ)

iii. Personnel who are factory trained and certified
for the specific type and brand of system and
who are acceptable to the authority having
jurisdiction

(3) Construction Manager and General Contractor. Construc-
tion managers and general contractors should be knowl-
edgeable and experienced in the field of construction
project management and the operation of integrated fire
protection and life safety systems. State or local licensure
regulations should be followed to determine qualified
personnel. Depending on state or local licensure regula-
tions, qualified personnel should include, but not be lim-
ited to, one or more of the following:

(a) Personnel who are registered, licensed, or certified
by a state or local authority
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(b) Personnel who are certified by a nationally recog-
nized certification organization acceptable to the au-
thority having jurisdiction (AH]J)

(4) Facilities Management Personnel. Facilities management
personnel should include building maintenance and ser-
vice personnel, building engineering personnel, service
contractors hired by the building owner or his represen-
tative, and similar job functions.

(a) Requisite Knowledge. Facilities management personnel
should be knowledgeable and qualified in the opera-
tion and maintenance of the fire protection and life
safety systems installed in their facility. Facilities man-
agement personnel who perform the ongoing system
operation, inspection, testing, and maintenance
should be thoroughly familiar with the required and
recommended operation and maintenance tasks. Fa-
cilities management personnel who will be respon-
sible for management of a contract for system opera-
tion, inspection, testing, and maintenance should be
thoroughly familiar with the tasks to be performed
and the frequency of such tasks, but not necessarily
the implementation of those tasks.

(b) Requisite Skills. Facilities management personnel
should have the ability to perform the following:

i. Assess a facility’s need for building systems and
recommend building systems
ii. Oversee the operation of building systems
iii. Establish practices and procedures
iv. Administer the allocation of building systems
resources
v. Monitor and evaluate how well building systems
perform
vi. Manage corrective, preventative, and predictive
maintenance of building systems
vii. Develop and implement emergency procedures
and disaster recovery plans

(5) Authority Having Jurisdiction (AHJ). The AHJ should be
knowledgeable in the applicable codes, ordinances, and
standards as they relate to the fire protection and life
safety systems installed. The AHJ should have the ability to
determine the operational readiness of the fire protec-
tion and life safety systems installed. The AHJ should have
the ability to verify completion of integrated system test-
ing for the purpose of system acceptance.

(6) Insurance Representative. The insurance representative
should be knowledgeable and experienced in property
loss prevention and life safety to mitigate possible risk.

A.4.3.4 Documented skills might include a resume with
relevant experience in project(s), training, or certification
on the system(s) involved, management of team organiza-
tion and facilitation, or references. Where the integrated
testing agent is responsible for testing mechanical and elec-
trical interfaces, the knowledge base of the ITa should be an
overall functionality of the system and not just with me-
chanical, for instance. The ITa should provide an objective
and unbiased point of view.

A.4.4.4 Examples of the responsibilities of an ITa are as
follows:

(1) Verification of approved design and construction docu-
ments and specifications for each fire protection and life
safety system and their associated subsystems.

(2) Development of the integrated systems testing plan.

(3) Documentation of the integrated test performance and
test results.

(4) Coordination of the scheduling of entities to perform in-
tegrated system testing of systems and subsystems.

A.4.5.1 The documentation for existing systems can be differ-
ent from that for new systems and might include past test re-
ports and information about prior editions of applicable stan-
dards. For an existing system, the documentation required
might include past test reports. In addition, documentation
can differ if acceptance testing is performed simultaneously
with integrated system testing. Where acceptance testing of
individual systems occurs prior to integrated system testing,
the documentation might be required to include copies of the
test documentation required by the individual standards.

A.4.5.1(2) Prerequisites to integrated testing should include
individual system installation including all active and passive
system features and components, interconnections between
multiple systems, successful completion of pre-functional test-
ing (where required), successful completion and close-out of
all Corrective Action Reports and Commissioning Issues Logs,
acceptance testing in accordance with the applicable NFPA
installation standards, and notification of substantial comple-
tion and integrated testing readiness.

Information provided for the individual systems should in-
clude, but not be limited to, the following:

(1) Installation standards, including applicable edition
(2) Test standards, including applicable edition

(3) Date of previous test(s)

(4) Responsible party for the previous test(s)

A.4.5.1(4) Entities should include the ITA, representatives of
the owner, individual system installation contractors, regis-
tered design professionals, building officials, fire officials, in-
surance representative, and any other AHJ.

A.4.5.1(7) Riser and/or control diagrams should be provided
for the integrated systems. The fire sprinkler system riser dia-
gram should include the location of all major components,
including vertical piping, fire pumps, control valves, releasing
valves, and electrical switches located by floor. The fire alarm
riser diagram should include all fire alarm devices located
by floor. The smoke control system control diagram should
include the location of all related fans, initiating devices
make-up air systems, power supplies, and monitoring devices,
including flow direction, by floor, as well as a sequence of
operation.

A.4.5.1(8) Example I: Large or high-rise buildings generally
contain most, if not all, of the systems listed in A.1.3.1.

The test plan narrative for this type of building should de-
scribe the step-by-step process of activating all fire protection
and life safety systems in both normal and emergency power
mode. For example, a smoke event caused by an electrical
fault in a below-grade transformer vault develops into an ex-
panding fire and smoke situation that causes fire alarm signal
and notification, emergency communications, sprinkler acti-
vation, fire pump startup, stairway pressurization, elevator re-
call, door release, and a loss of normal power. All systems shut
down, and an emergency transfer switch signals a generator
start and transfer of power to all systems, which must restart
and continue to operate.
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Example 2: Low-rise building with no smoke control or fire
pump.

The test plan narrative for this type of building should de-
scribe the step-by-step process of activating all fire protection
and life safety systems in both normal and emergency power
mode. A single initiating device begins a sequence of operat-
ing all systems as a fire develops. For example, a fire caused by
flammable materials in the main electric room or closet devel-
ops and expands to surrounding rooms, which causes a fire
alarm signal and notification, sprinkler activation, elevator re-
call, and loss of normal power. All systems shut down, and an
emergency transfer switch signals a generator start and trans-
fer of power to all systems, which must restart and continue to
operate, including fuel signaling, and operation of transfer
pumps.

Example 3: Single-story restaurant with no smoke control,
fire pump, elevator, or generator.

The test plan narrative for this type of building should de-
scribe the step-by-step process of activating all fire protection
and life safety systems in both normal and emergency power
mode. A single initiating device begins a sequence of operat-
ing all systems as a fire develops into a worst-case event. For
example, a fire in the kitchen hood exhaust develops into a
grease fire in the hood and surrounding kitchen, activating
the fire alarm system, the hood suppression system, the sprin-
kler system, and fire-resistant assemblies.

Example 4: Elevator operation (normal and emergency
power).

The test plan narrative for this integrated system test
should clearly define and describe the step-by-step process for
functional performance testing of the elevator life safety fea-
tures. The narrative should clearly define the following:

(1) Which functional performance testing must be complete
prior to integrated testing

(2) Extent of testing (i.e., sample of elevators or all elevators)

(3) How testing will be performed

The purpose of integrated testing is not to increase redun-
dant testing. Rather, the intent is to verify that the testing that
was performed and documented properly and to perform any
integrated testing that has not been performed. The test plan
narrative should state that all functional performance testing
of elevator and emergency power systems must be complete
prior to integrated testing of the elevator recall system. If el-
evator functional performance testing includes testing eleva-
tor recall (Phase I, fire fighter’s operation (Phase II), and cab
telephone (as is typically performed by an elevator inspector),
integrated testing should only be provided for a random
sample of the elevators. For example, there is no need to test
all elevator cab telephones if the telephones were previously
tested and documented. If, during random sample testing, it is
determined that failures have occurred, further testing might
be warranted. The same approach should be utilized for veri-
fication of elevator recall. If elevator lobby smoke detectors
and primary and alternate recall were tested as part of the
elevator FPT, random sampling of that integrated test should
be performed, not complete redundant testing.

A.4.5.1(9) Direction in this instance means on-site coordina-
tion and orchestrating of the test events. The ITa is not in-
tended to physically perform system initiation, operation, or
results measurement but rather should observe and document
test results.
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A.4.5.1(10) The integrated systems testing schedule should
consider the schedule of the individual systems required to be
tested and accepted prior to integrated systems testing.

A.4.5.2 For existing buildings, obtaining all of the informa-
tion required for a new test plan can be prohibitively difficult.
Due to this difficulty, the requirements for developing a test
plan for an existing facility are purposely relaxed in this sec-
tion of the standard. This does not alleviate the requirement
to provide a proper test plan, but rather it recognizes that
some of the information that would typically be provided
within the test plan cannot be available.

A.4.5.3 Buildings that have a limited number of simple sys-
tems integrated together typically have integrated testing per-
formed as part of the normal inspection, testing, and mainte-
nance required by other NFPA standards. When determining
what “limited number of simple systems” means for the pur-
pose of this section, similar individual systems can be consid-
ered “one system”. For example, a fire sprinkler system, stand-
pipe system, and fire pump system can be considered “one
system” for the purpose of this section based on their com-
plexity. Whether an integrated system test plan is necessary for
a particular building should be determined on a case by case
basis. Some examples are noted in the following paragraphs.

Example 1.

A building with only a sprinkler system, a fire alarm system,
and elevators would have integrated testing performed as part of
normal inspection and testing required by NFPA 25, NI'PA 72,
and the elevator code. The integration between the sprinkler sys-
tem and the fire alarm system (i.e., waterflow switch activation
initiates audible /visual device activation and transmission of sig-
nal off-site) is typically tested during the individual system testing
requirements of NFPA 25 and NFPA 72. The integration between
the fire alarm system and the elevator system (i.e., elevator lobby
smoke detector activation initiates alternate level elevator recall)
is typically tested during the individual system testing require-
ments of NFPA 72 and the elevator code. Therefore, an inte-
grated system test plan should not be necessary. In order to ac-
complish this, it might be necessary for each individual system’s
inspection and testing personnel to perform their respective in-
tegrated portions concurrently.

Example 2.

Abuilding with a sprinkler system, a fire alarm system, and
emergency generator system connected to the life safety sys-
tems would also have integrated testing performed as part of
the normal inspection and testing required by NFPA 25,
NFPA 70, NFPA 72, NFPA 110, and NFPA 111. The integration
between the sprinkler system and the fire alarm system is dis-
cussed in Example 1. The integration of the fire alarm system
and the emergency generator system (i.e., loss of normal
power activates a transfer switch that starts the generator and
provides emergency power to the fire alarm system and acti-
vates a supervisory condition at the fire alarm control panel) is
typically tested during the individual system testing require-
ments of NFPA 72, NFPA 110, and NFPA 111. Therefore, an
integrated system test plan should not be necessary. In order
to accomplish the integrated testing, it can be necessary for
each individual system’s inspection and testing personnel to
perform their respective integrated portions concurrently.

Example 3.

A building with a sprinkler system, a fire alarm system, el-
evators, an emergency generator system, a stair pressurization
system, and automatic closing fire resistance-rated doors is
more complex than Examples 1 and 2 and would not have
integrated system testing performed as part of the normal in-
spection and testing required by NFPA 25, NFPA 70, NFPA 72,
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NFPA 80, NFPA 92, NFPA 110, and NFPA 111, and the elevator
code. While the integration between the sprinkler system and
the fire alarm system, between the fire alarm system and eleva-
tors, and between the fire alarm system and the emergency
generator are verified during individual system inspection and
testing, the integration between the fire sprinkler system, stair
pressurization, and automatic closing of fire resistance-rated
doors is not (i.e., waterflow switch activation initiates audible/
visual device activation and transmission of signal off-site,
starts the stair pressurization system, and releases automatic
closing of doors). An integrated system test plan should be
developed for this building due to the complexity of the inte-
gration as well as the number of systems involved.

A.5.2.1 The goal of integrated testing is to verify that fire
protection and life safety systems operate as designed and as
required by codes and standards. The scope of work can in-
clude, but is not limited to, the following:

(1) Review of building plans and specifications.

(2) Review of applicable codes and standards.

(3) Review of one line riser diagram of smoke control and
exhaust systems, schedules for ducts, fans, dampers, and
submittals for damper operators and sequence of opera-
tion. Each piece of equipment should be numbered and
identified.

(4) Review of system testing matrices and as-built drawings.

(5) Review of testing matrix checklist of integrated systems.

(6) Review of final individual testing reports (including
TAB).

(7) Review of one line riser diagrams of normal and emer-
gency electric system (EPSS).

(8) Review of equipment software submittals.

(9) Establishment of a team of testing participants and as-
signment of duties.

(10) Coordination of pre-test meetings with stakeholders.

(11) Implementation of integrated testing by appropriate
methods and verification and documentation of opera-
tion of interface equipment under normal and emer-
gency power after all trades complete their work.

(12) Correction of problems and retest.

(13) Submission of final report and documentation.

A.5.2.2.1 Where required ITM has been performed in accor-
dance with NFPA standards, simulating the function of initiat-
ing devices shall be permitted for periodic integrated system
testing.

A.5.2.4 These functions can include, but not be limited to,
the following:

(1) Sprinkler system alarms and notifications
(2) Egress lighting
(3) Smoke control
(4) Elevator control and operation
(5) Fire alarm signaling
(6) Fire pump operation
(7) Security systems
(8) HVAC control and operation
(9) Suppression
(10) Emergency and standby power

A.5.2.6 Fire protection or life safety systems can operate
equipment that is not necessarily part of the fire protection or
life safety system. One such example is shunt trip breakers that
should be tested for proper operation.

A.5.2.8 Additions, modifications, or alterations to systems
can cause unintended consequences of operation to the inter-

actions of integrated systems. The testing procedure should be
re-evaluated to ensure repeat testing is adequate to determine
the correctness of the revision.

A.6.2.1 Integrated testing can be permitted to be conducted
in conjunction with the acceptance testing of the individual
systems or after completion of the acceptance testing of the
individual systems.

A.6.3.2 Intervals for periodic integrated systems testing
should be determined based upon a risk analysis. The risk
analysis to determine the frequency should be based on the
life safety implications of the building such as a high-rise or
large area building, the complexity of the interconnected sys-
tems, and the property protection implications based on the
hazards contained in the building such as flammable liquid
storage, and so forth. Case studies of similar occupancies and
component failure rates should also be considered when de-
termining the periodic integrated testing frequency. The
number of design and construction modifications following
initial commissioning should also be a factor in the determi-
nation of periodic integrated testing. Other factors that
should be considered include the environment in which the
system and equipment is expected to operate. Harsh environ-
ments such as corrosive atmospheres or areas subject to wide
temperature variations should require more aggressive testing
programs.

A.6.3.3 Typically all integrated systems are unique to the
structures they protect. It is recommended an integrated test
plan for the integrated system be developed as part of the
commissioning of the building as defined in the commission-
ing plan.

For integrated systems that have not been commissioned in
accordance with NFPA 3, an integrated testing plan should be
developed to identify the appropriate extent and frequency of
periodic integrated system testing. With the adoption of this
standard, an integrated testing plan should be developed and
submitted to the AHJ within a time frame set by applicable
laws, regulations, codes, and standards. A number of factors
and/or risks should be considered in determining the fre-
quency of testing integrated systems. The factors and/or risks
include, but are not limited to, the following:

(1) The size of the system

(2) The number of interconnected systems

(8) The frequency of system modifications

(4) The risk of fire or other hazards, based on occupancy

This assessment of factors and/or risks gives the system
owner the latitude to develop an integrated system test plan
acceptable to the AH]J. Different aspects of the integrated sys-
tem might have different test cycle times due the evaluation of
the all factors and/or risks. For example, the end-to-end inter-
connection testing of a fire alarm system and gaseous suppres-
sion system might require one test frequency, but the end-to-
end interconnection testing of a fire alarm system to the
smoke control system might require a different test frequency.

A.6.3.4 The test plan should be agreed upon by all stakehold-
ers and should consider the complexity of the integrated fire
protection, the life safety systems, and the size of the building.

A.6.3.5.2 Itis not the intent of this standard to require com-
plete testing of the entire integrated system when only a por-
tion of the facility undergoes modification, remodel, refur-
bishment or tenant improvement work. When only a portion
of the facility or integrated system has been modified, only
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those areas or portions of the integrated system that have been
impacted should be tested.

For example, modifications such as adding a sprinkler to a
branch line or replacing a non-addressable smoke detector
would not trigger an integrated system test because the addi-
tion of this system component does not affect the perfor-
mance of the system interconnection.

A.6.4.1 Whenever a system is changed in any way, the opera-
tion of integrated systems can be affected. In addition to the
known and intended changes, unintended consequences can
occur. The intent of this section is to ensure that all known
changes that affect operation of the interface device are
tested. This includes changes to one individual system that are
intended to affect operation of another individual system. It
also includes testing of changes to an individual system that
are not intended to affect any other individual system that is
interconnected to form an integrated system. In addition to
testing the known changes, the standard specifies testing a
statistical sample of other integrated operations.

Site-specific software is the custom database software pro-
grammed into a system to affect its operation. Executive soft-
ware is the BIOS or operating system software that is provided
by the individual system manufacturer and that is generally
not customized for a specific project. However, changes to the
executive software, such as upgrading to a new version or revi-
sion, can create incompatibilities or other unintended conse-
quences on the operation of a system.

A.6.4.1.2 Itis not the intent of this standard to require com-
plete testing of the entire integrated system when only a por-
tion of the facility undergoes modification, remodel, refur-
bishment, or tenant improvement work. When only a portion
of the facility or integrated system has been modified, only
those areas or portions of the integrated system that have been
impacted should be tested.

For example, modifications such as adding a sprinkler to a
branch line or replacing a non-addressable smoke detector
would not trigger an integrated system test because the addi-
tion of this system component does not affect the perfor-
mance of the system interconnection.
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A.6.4.2 Each individual system that is interconnected to form
an integrated system is usually governed by a stand-alone stan-
dard. For example, fire alarm and signaling systems have test-
ing requirements specified in NFPA 72, National Fire Alarm and
Signaling Code.

A.6.4.3 The percentage of the additional tests should be
agreed upon by all stakeholders and should consider the inte-
grated system size and complexity.

It should be understood that for software-based systems
some software changes might require more than 10 percent
testing to ensure that any changes that might affect the inte-
grated operation of the systems are verified. The percentage
of tests depends on the system complexity. A system can have a
large number of inputs to an interface device but have a rela-
tively simple logic. In that case, 10 percent might be adequate
and can have an upper limit on the actual number of non-
affected test points — for example, 10 percent up to a maxi-
mum of 50 inputs. Alternatively, a system with complex logic
might require a higher number of tests of non-affected inputs.

A.7.2.2.1 The status of an individual system might be “all nor-
mal.” For some tests, the status might be “operating on sec-
ondary power” or “operating with an open circuit condition
on SLC#2 between device 102 and 103.” It is important to
document the system status so that test results can be properly
interpreted.

A.7.4.8 Document security should consider both physical se-
curity of the information that they contain and security against
hazards such as fire and flood.

Annex B Integrated Test Plans and Forms

This annex is not a part of the requirements of this NFPA document
but is included for informational purposes only.

B.1 Sample Forms. See Figure B.1(a) through Figure B.1(f)
for integrated system testing sample forms.

B.2 Examples. See Figure B.2(a) and Figure B.2(b) for inte-
grated test plan and test scenario examples.
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TESTING OF INTEGRATED FIRE AND LIFE SAFETY SYSTEMS
RECORD OF COMPLETION
This is to be completed by the designated Integrated Testing Agent (ITa), and/or the Enforcing Authority, following
the completion of the testing of Integrated Fire and Life Safety Systems within the property listed below.
1. Property Information
Name of property:

Addresses covered by integrated systems:

Description of property:

Occupancy type:
Property owner name:
Address:

Phone: Email:
Enforcing authority having jurisdiction over property:
Phone: Email:

2. Integrated Systems Installed and Their Responsible Contractor Covered by This ROC
List each system installed within the building that is covered by this Record of Completion (or mark N/A).

System 1: Fire Alarm System Contractor: N/A
System 2: Fire Sprinkler System Contractor: N/ACQ
System 3: HVAC Contractor: N/A
System 4: Kitchen Fire Suppression System Contractor: N/A O
System 5: Elevator Phase I/Power Shutdown Contractor: N/AQ
System 6: Contractor: N/A
System 7: Contractor: N/A 4
System 8: Contractor: N/A O

3. Individual System Testing Completion* (See Annex for individual system documentation)
It shall be verified that individual systems installed within the building and covered by this Record of Completion are
tested in accordance with the applicable code or standard before Integrated Testing occurs.

System 1: Acceptance testing completed in accordance with NFPA 72 ? Yesd NoQO
System 2: Fire Sprinkler System — Testing completed in accordance with NFPA ? Yesd NoQ
System 3: HVAC System — Testing completed in accordance with NFPA ? Yesd NoQ
System 4: Kitchen F.S. System — Testing completed in accordance with NFPA ? YesdNol
System 5: Phase I and Power Shutdown (if applicable) — Testing completed in

accordance with ASME A17.1 ? Yesd NoO
System 6: Testing in accordance with ? Yes dNol
System 7: Testing in accordance with ? Yes dNoll
System 8: Testing in accordance with ? Yesd NolQ

4. Results of Integrated System Acceptance Testing* (See Annex for acceptance testing guidance)

Document the testing of integrated systems by verifying if the operation of the integration systems occurred as designed,
and/or as required by applicable codes and standards, and/or as approved by the enforcing authority.

System ____ integrated with System ____ - Performed as required, designed, and/or approved. Yes  No 1
System ___ integrated with System ____ - Performed as required, designed, and/or approved. Yes d No O
System _____ integrated with System _____ - Performed as required, designed, and/or approved. Yes [d No 4
System _____ integrated with System _____ - Performed as required, designed, and/or approved. Yes [d No 4

5. Certifications

Integrated fire and life safety systems listed in Section 2 have been satisfactorily proven to function as designed,
required, and/or approved as indicated in Section 4.

Yes 4 No 1 (If No, Attach Deficiency Report)

Owner, Owner’s Representative, ITa: Date:
Enforcing Authority: Date:
© 2014 National Fire Protection Association NFPA 4

FIGURE B.1(a) Sample Record of Completion.
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ACCEPTANCE TEST NOTIFICATION

BUILDING INFORMATION

Building Name

Building Address

Owner’s Name

Owner’s Address

Owner’s
Phone/Fax/Email

INSTALLATION CONTRACTOR INFORMATION

Company Name

Address
Contact Person
Phone/Fax/Email
SYSTEM INFORMATION
System Description Specification | Permit | Submittals Plans Rough-in | Pre-functional
Section Issued | Approved | Approved | Complete Testing
Complete

The above-referenced system(s) are certified as substantially complete and are ready for acceptance testing.

Integrated Testing Agent

Date

Owner’s Representative

Date

© 2014 National Fire Protection Association

NFPA 4

FIGURE B.1(b) Sample Acceptance Test Notification Form.
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SMOKE CONTROL SYSTEM PRE-FUNCTIONAL TEST REPORT

1. Fire alarm system

a. Overall fire alarm system tests were performed by and certifications provided to the owner dated

b. Successful testing of the automatic smoke control inputs were performed on

Completed by:

c. Test reports are attached.

2. HVAC equipment

a. Final balancing of the smoke exhaust fans in both the normal building operation and smoke exhaust mode were

performed on

b. Final balancing of smoke control system makeup fans in the both the normal building operation and smoke

exhaust mode were performed on

c. Automatic shutdown of building air handling systems in the smoke control mode was tested on

Completed by:
d. Test reports are attached.
3. Sprinkler system
a. Overall testing of the sprinkler system was performed on
Completed by:

b. Final certifications are attached.

4. Smoke control makeup doors, windows, louvers, etc.

a. Testing of operation of doors, windows, dampers, etc., used for smoke control makeup was performed on

Completed by:

b. Test reports are attached.

5. Electrical equipment/standby power sources

a. Overall testing of the electrical system was performed on

Overall testing of the electrical standby generator was performed on

c. Testing of the smoke control system under standby power was performed on

Completed by:
d. Test reports and short circuit study are attached.
Owner ,
Project Integrated Testing Agent
© 2014 National Fire Protection Association NFPA 4

FIGURE B.1(c) Sample Smoke Control Pre-Functional Test Form.
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me pe o

a.

Owner

Project

SMOKE CONTROL SYSTEM ACCEPTANCE TESTS

1. Persons present for testing

SC Testing agent

Owner

Architect

Engineer

Code official

Contractors GC
Fire alarm
Mechanical
Balancer
Electrical

Comm. agent

2. Test measurements

Ambient conditions
(1) Wind speed
(2) Wind direction
(8) Outside temperature
(4) Ambient space temperature

System in normal mode
(1) Exhaust fan/damper status ON/OPEN
EF-1

OFF/CLOSE

EF-1 Inlet damper

EF-2

EF-2 Inlet damper

EF-3

EF-3 Inlet damper

M-1 Damper

M-2 Damper

(2) Main AC status ON/OPEN

OFF/CLOSE

AHU-1 Supply fan
AHU-1 Vent OA damper

AHU-1 Econ OA damper

AHU-1 RA damper

AHU-1 Steam valve

AHU-2 Supply fan

AHU-2 Return fan

Smoke damper — 1st to 2nd

MAD-1

MAD-2

MAD-3

First floor NW return smoke damper
First floor SE return smoke damper

Second floor NW return smoke damper

Second floor SE return smoke damper

Third floor NW return smoke damper

Third floor SE return smoke damper

Fourth floor NW return smoke damper

Fourth floor SE return smoke damper

© 2014 National Fire Protection Association

Integrated testing agent

NFPA 4 (p. 1 of 5)

FIGURE B.1(d) Sample Acceptance Test Form.

\

LEA‘I 2015 Edition




ANNEX B

4-31

© 2014 National Fire Protection Association

(8) VAV box status ON/OPEN OFF/CLOSE
First floor
Second floor
Third floor
Fourth floor
(4) Door opening forces Latch Start Full
4th Floor stair — ST-A
4th Floor stair — ST-B
3rd Floor stair — ST-A
3rd Floor stair — ST-B
2nd Floor stair — ST-A
2nd Floor stair — ST-B
1st Floor stair — ST-A
1st Floor stair — ST-B
(5) Pressure differentials
4th Floor stair — ST-A
4th Floor stair — ST-B
3rd Floor stair — ST-A
3rd Floor stair — ST-B
2nd Floor stair — ST-A
2nd Floor stair — ST-B
1st Floor stair — ST-A
1st Floor stair — ST-B
(6) Velocities at atrium perimeter North East South West
2nd Floor
3rd Floor
4th Floor
c. Equipment in smoke exhaust mode — normal power
(1) Device used to initiate
(2) Time for system to full operation
(3) Total flow — exhaust Makeup
(4) Exhaust fan/damper status ON/OPEN OFF/CLOSE
EF-1
EF-1 Inlet damper
EF-2
EF-2 Inlet damper
EF-3
EF-3 Inlet damper
M-1 Damper
M-2 Damper
Owner ,
Project Integrated testing agent

NFPA 4 (p. 2 of 5)

FIGURE B.1(d) Continued
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(5) Main AC status

AHU-1 Supply fan

AHU-1 Vent OA damper

AHU-1 Econ OA damper

AHU-1 RA damper

AHU-1 Steam valve

AHU-2 Supply fan

AHU-2 Return fan

Smoke damper — 1st to 2nd
MAD-1

MAD-2

MAD-3

First floor NW return smoke damper
First floor SE return smoke damper

Third floor NW return smoke damper
Third floor SE return smoke damper

Fourth floor SE return smoke damper
(6) VAV box status

First floor
Second floor
Third floor
Fourth floor

(7) Door opening forces

4th Floor stair — ST-A
4th Floor stair — ST-B
3rd Floor stair — ST-A
3rd Floor stair — ST-B
2nd Floor stair — ST-A
2nd Floor stair — ST-B
1st Floor stair — ST-A

1st Floor stair — ST-B

(8) Pressure differentials

4th Floor stair — ST-A
4th Floor stair — ST-B
3rd Floor stair — ST-A
3rd Floor stair — ST-B
2nd Floor stair — ST-A
2nd Floor stair — ST-B
1st Floor stair — ST-A

1st Floor stair — ST-B

Second floor NW return smoke damper
Second floor SE return smoke damper

Fourth floor NW return smoke damper

ON/OPEN OFF/CLOSE
ON/OPEN OFF/CLOSE
Latch Start Full
East South West

(9) Velocities at atrium perimeter North
2nd Floor
3rd Floor
4th Floor
Owner
Project

© 2014 National Fire Protection Association
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b. Equipment in smoke exhaust mode — transfer to emergency

(1) Time for system to transfer

(2) Total flow — exhaust Makeup

(3) Exhaust fan/damper status

EF-1

EF-1 Inlet damper
EF-2

EF-2 Inlet damper
EF-3

EF-3 Inlet damper
M-1 Damper

M-2 Damper

(4) Main AC status
AHU-1 Supply fan

ON/OPEN

ON/OPEN

OFF/CLOSE

OFF/CLOSE

AHU-1 Vent OA damper

AHU-1 Econ OA damper

AHU-1 RA damper

AHU-1 Steam valve

AHU-2 Supply fan

AHU-2 Return fan

Smoke damper — 1st to 2nd

MAD-1

MAD-2

MAD-3

First floor NW return smoke damper

First floor SE return smoke damper

Second floor NW return smoke damper

Second floor SE return smoke damper

Third floor NW return smoke damper

Third floor SE return smoke damper

Fourth floor NW return smoke damper

Fourth floor SE return smoke damper

(5) VAV box status

First floor
Second floor
Third floor
Fourth floor

ON/OPEN

(6) Door opening forces

4th Floor stair — ST-A

Latch Start

OFF/CLOSE

Full

4th Floor stair — ST-B

3rd Floor stair — ST-A

3rd Floor stair — ST-B

2nd Floor stair — ST-A

2nd Floor stair — ST-B

1st Floor stair — ST-A

1st Floor stair — ST-B

Owner

Project Integrated testing agent

© 2014 National Fire Protection Association
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Owner

(7) Pressure differentials
4th Floor stair — ST-A

4th Floor stair — ST-B

3rd Floor stair — ST-A

3rd Floor stair — ST-B

2nd Floor stair — ST-A

2nd Floor stair — ST-B

1st Floor stair — ST-A

1st Floor stair — ST-B

(8) Velocities at atrium perimeter

North East South West
2nd Floor
3rd Floor
4th Floor
Shut down system and restart while on emergency power
(1) All equipment return to smoke exhaust mode?
(2) List failures
Spot check of other fire alarm inputs Start - Yes? Start - No?

(1) Smoke control panel manual switch

(2) Spot smoke detectors
Basement

First floor

Second floor

Third floor

Fourth floor

(3) Fourth floor beam detector

(4) Sprinkler waterflow
Basement

First floor

Second floor

Third floor

Fourth floor

(5) Pull station
Basement

First floor

Second floor

Third floor

Fourth floor

(6) Duct detectors
1st floor return — SE

1st floor supply — SE

2nd floor return — SE

3rd floor return — SE

4th floor return — SE

Project

© 2014 National Fire Protection Association
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SMOKE CONTROL PANEL TEST FORM

1. Tests from smoke control panel

A. AHU-1 LIGHT STATUS K. MAD-1 Damper
i. Fan in “Auto” i. Damper in “Auto”
ii. Fanin“On” ii. Damper in “Open”
iii. Fan in “Off” iii. Damper in “Close”
B. EF-1 LIGHT STATUS L. MAD-2 Damper
i, Fan in “Auto” i. Damper in “Auto”
ii. Fan in “On” ii. Damper in “Open”
{ii. Fan in “Off” iii. Damper in “Close”
C. EF-2 LIGHT STATUS M. MAD-8 Damper |
i Fanin“Auto” i. Damper in “Auto
11 Fan in “On” ii. Damper in “Open”
iii Fan in “Off” iii. Damper in “Close”
N. 4th floor return damper
D. EF-3 LIGHT STATUS i. Damper in “Auto”
i. Fanin “Auto” ii. Damper in “Open”
ii. Fanin“On” iii. Damper in “Close”
iii. Fan in “Off”
. Fanm 0. 3rd floor return damper
E. EF-1 Inlet damper LIGHT STATUS i. Damper in “Auto”
i. Damper in “Auto” ii. Damper in “Open”
ii. Damper in “Open” iii. Damper in “Close”
iii. Damper in “Close” P. 2nd floor return damper
F. EF-2 Inlet damper LIGHT STATUS L. Damper in "Auto”
i. Damper in “Auto” ii. Damper in “Open’
ii. Damper in “Open” iii. Damper in “Close”
iii. Damper in “Close” Q. 1st floor return damper
i. Damper in “Auto”
G. EF-S Inlet da'lm“per . LIGHT STATUS ii. Damper in “Open”
i. Damper in “Auto iii. Damper in “Close”
ii. Damper in “Open”
iii. Damper in “Close” R. AHU-l Retul.rn damper
i. Damper in “Auto”
H. M-1 Damper LIGHT STATUS ii. Damper in “Open”
i. Damper in “Auto” iii. Damper in “Close”
11 Damper %n :Open”: S. AHU-10AD Vent damper
iii. Damper in “Close i. Damper in “Auto”
I. M-2 Damper LIGHT STATUS ii. Damper in “Open”
i. Damper in “Auto” iii. Damper in “Close”
ii. Damper in “Open”
-« » T. AHU-1 OA Econ damper
iii. Damper in “Close ) !
i. Damper in “Auto”
J. Damper between 1st LIGHT STATUS ii. Damper in “Open”

and 2nd floors

i. Damper in “Auto”

ii. Damper in “Open”
iii. Damper in “Close”

”

iii. Damper in “Close”

LIGHT STATUS

Owner Date (mm/dd/yyyy)

LIGHT STATUS

LIGHT STATUS

LIGHT STATUS

LIGHT STATUS

LIGHT STATUS

LIGHT STATUS

LIGHT STATUS

LIGHT STATUS

LIGHT STATUS

Project Integrated testing agent

© 2014 National Fire Protection Association
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2. Tests from fan starters
A. AHU-1
i. Fanin “Auto”
ii. Fanin “On”
iii. Fan in “Off”
B. EF-1
i. Fanin “Auto”
ii. Fanin “On”
iii. Fan in “Off”
C. EF-2
i. Fanin “Auto”
ii. Fanin “On”
iii. Fan in “Off”

D. EPF-3
i. Fanin “Auto”
ii. Fanin “On”
iii. Fan in “Off”
3. Tests of fan failure CT’s

A. SF-1

Failure light on panel
B. SF-2

Failure light on panel
C. SF-3

Failure light on panel
D. AHU-1

Failure light on panel

4, Tests of damper end switches
A. M-1 Damper
Failure light on panel

B. M-2 Damper

Failure light on panel
C. MAD-1 Damper

Failure light on panel

D. MAD-2 Damper
Failure light on panel

Owner

SMOKE CONTROL PANEL TEST FORM

LIGHT STATUS E. MAD-3 Damper
Failure light on panel
F. 4th floor return damper
Failure light on panel

LIGHT STATUS G. 3rd floor return damper
Failure light on panel

H. 2nd floor return damper
Failure light on panel

LIGHT STATUS 1. 1st floor return damper
Failure light on panel

J. AHU-1 Return damper
Failure light on panel

LIGHT STATUS K. AHU-10AD Vent damper
Failure light on panel

L. AHU-1 OA Econ damper
Failure light on panel

5. Tests of power failure relays
A. SF-1
Failure light on panel

B. SF-2
Failure light on panel

C. SF-3

Failure light on panel
D. AHU-1

Failure light on panel

E. AHU-1 Return damper
Failure light on panel

F. AHU-10AD Vent damper
Failure light on panel

G. AHU-1 OA Econ damper
Failure light on panel

Date (mm/dd/yyyy)

Project

Integrated testing agent

© 2014 National Fire Protection Association
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ATRIUM SMOKE CONTROL SYSTEM TESTING NOTIFICATION

BUILDING INFORMATION

Building Name
Building Address
Owner’s Name
Owner’s Address

Owner’s
Phone/Fax/Email

CONTRACTOR INFORMATION

Company Name

Address
Contact Person
Phone/Fax/Email
SYSTEM INFORMATION
System Description Specification Permit | Submittals Plans Rough-in Pre-functional
Section Issued Approved | Approved | Complete Testing
Complete

HVAC system

Fire alarm system

Sprinkler system

Electrical system

Standby power generator

Makeup
doors/windows/louvers

The above-referenced system(s) are certified as substantially complete and are ready for acceptance testing.

Integrated Testing Agent Date
Owner’s Representative Date
© 2014 National Fire Protection Association NFPA 4

FIGURE B.1(f) Sample Smoke Control Test Readiness Form.
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Prior to Integrated Test
1. Review system documentation
a. Architectural, mechanical, electrical, fire suppression,
fire alarm drawings
b. System specifications
c. System design analysis
d. Equipment cuts
i. Fans
ii. Intake louvers
iii. Intake doors
iv. Intake fans
v. Dampers
vi. Fire alarm equipment and shop drawings
vii. Fire alarm program
viii. Electrical distribution
ix. Smoke control panel
e. Proposed sequence of operations
2. Note any modifications necessary to assure system operability
3. Prepare test plans for system test and smoke control panel test
4, Prepare checklist for component test verification
5. Meet with stakeholders to review testing plans
Smoke Control Test Procedure
1. Persons to be in attendance
a. Smoke control testing agent
. Owner’s representative
. Architect
. Engineer(s)
. Code official
. Construction manager (general contractor)
. Mechanical contractor
. Air balancing contractor
. Electrical contractor

Dm0 &0 T

-

j. Fire alarm contractor
k. Sprinkler contractor
2. Prior to initiating test
a. Measure outside temperature and wind velocity

b. Measure inside temperature and velocities in the
direction of the design fire

c. Measure operating forces on all exit doors in
the atrium

d. Note operating status of mechanical equipment

affecting the smoke control operation
3. Initiate smoke control system operation

a. Operate one of the initiating devices

b. Note operating status of mechanical equipment
affecting the smoke control operation

© 2014 National Fire Protection Association

SAMPLE TEST PLAN FOR ATRIUM SMOKE CONTROL SYSTEM

c. Note the status of all makeup equipment, doors,
dampers, louvers, etc.

d. Measure airflow in all exhaust and makeup ducts/
fans and compare to calculations

e. Measure velocities in directions of the design fire

f. Measure operating forces on all exit doors in the
atrium

4, Transfer to emergency power with smoke control system
in operation

a. Measure time for system to ramp down and back
up to operating speed

b. Note operating status of mechanical equipment
affecting the smoke control operation

c. Note the status of all makeup equipment, doors,
dampers, louvers, etc.

d. Measure airflow in all exhaust and makeup ducts/
fans and compare to calculations

e. Measure velocities in directions of the design fire

f. Measure operating forces on all exit doors in the
atrium

5. Shut smoke control system and restart on emergency power

a. Verify that all functions return to smoke control
operation condition

6. Test all remaining initiating devices in the atrium
(smoke detectors, sprinkler flow switches)

a. Verify that all devices initiate the smoke control
system operation

7. Test representative sampling of initiating devices outside of
the atrium (pull stations, smoke detectors, sprinkler
flow switches)
a. Verify that smoke control operation is not initiated

Smoke Control Panel Test

1. Operate each operating switch on the smoke control panel
a. Verify that equipment controlled operates
b. Verify that proper indicating lights on panel light
2. Operate fans from fan starter
a. Verify that proper indicating lights on panel light

3. Operate each control function from the smoke control panel.
Verify that controlled equipment operates as commanded.

4. Simulate power failure on each item monitored on the smoke
control panel

a. Verify that proper “fault” indicating lights on
panel light

5. Simulate failure to operate for each item monitored on the

smoke control panel

a. Verify that proper “fault” indicating lights on
panel light

NFPA 4

FIGURE B.2(a) Atrium Smoke Control System Test Plan Example.
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COMMISSIONING INTEGRATED FIRE PROTECTION SYSTEMS
SAMPLE TEST SCENARIOS

SCENARIO LIST

Scenario #1  Loss of Main Line Power — Emergency Generator Activation

Scenario #2  Atrium Waterflow Activation or Atrium Smoke Detector Activation on Level X

Scenario #3  Non-Atrium Waterflow Activation or Non-Atrium Smoke Detector Activation on Level X
Scenario #4 Manual Pull Station

Scenario #5  Elevator Lobby Smoke Detector Activation All Levels

Scenario #6  Smoke Detection Activation in Elevator Machine Room

Scenario #7 Heat Detection Activation in Elevator Machine Room

Scenario #1  Loss of Main Line Power — Emergency Generator Activation
(NOTE: This scenario is to be used in conjunction with another smoke control scenario with the smoke control system in
operation during the power transfer.)

System Action

Emergency/stand-by generator(s) activated by disconnecting main line power
Life safety systems on-line within 10 seconds

Emergency lighting and exit signage on-line within 10 seconds

Annunciate in the fire command center

System Verification

Generator(s) start-up on loss of main line power Yes O No
Emergency system on-line within 10 seconds
Exit signs Yes No
Exit corridor/general lighting area Yes d No
Lighting circuits for elevator lobbies and fire command room Yes Nold
Lighting circuits for security and generator Yes 4 No
Lighting circuits for main switchgear and fire pump rooms Yes No
Fire alarm and supervisory systems Yes 1 Nod
Life safety systems panels on-line within 10 seconds
Smoke control systems, including stair and pressurization systems Yes 4 No
Communication systems Yes 4 No
Fire command center systems Yes 4 Noa
Elevator(s) panels on-line within 10 seconds Yes 4 No
Release door magnetic hold opens throughout Yes 4 No

NOTE: This draft is for review purposes only. A final draft of the Test Scenarios will be prepared as a result of actual

field conditions, observations, and any required adjustments to the smoke control system as a result of the test program.
Identify device activated
General location
Area or zone

Signature

Scenario #2  Atrium Waterflow Activation or Atrium Smoke Detector Activation on Level X

System Action

Annunciate in the Fire Command Center (FCC)

Send signal to BMS system

Send signal to 24-hr remote station

Activate audible and visual alarm signals Zone of alarm

Elevators remain in normal operation

© 2014 National Fire Protection Association NFPA 4 (p.1 of 5)

FIGURE B.2(b) Test Scenario Examples.
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Activate smoke control sequence as follows:

Atrium exhaust fans ON EF-AA and EF-BB

Stair pressurization fans ON SSF CCC, SSF DDD, SSF EEE, SSF FFF

Exhaust dampers OPEN FSD FFF and FSD-GGG

Dampers CLOSE All others

Door magnetic hold opens release Zone of alarm

Release security stair door locks All floors

HVAC OFF or CLOSED Floor of alarm
System Verification
Audible and visual alarms at Fire Command Center (FCC) annunciation panel Yes No O
Send signal to BMS system Yes 4 No 1
Send signal to 24-hr remote station Yes 1 No
Audible/visual notification activated on zone of alarm Yes No 4
Exhaust fans ON Yes No 1
Supply fans ON Yes 4 No 1
Dampers OPEN per the smoke control sequence noted above Yes O Nod
Dampers CLOSE per the smoke control sequence noted above Yes No 4
Stairwell pressurization fans operate Yes No 4
Vestibule pressurization fans operate Yes 4 Nod
Status lights for stairwell pressurization fans on smoke control panel in FCC Yes 1 Nod
Status lights for smoke zone at smoke control panel in FCC Yes O No O
Manual override of smoke control mode at the smoke control panel in FCC Yes No 4
Manual initiation of smoke control mode sequence at the smoke control panel in FCC Yes O No O
Manual override of stair pressurization fans at smoke control panel in FCC Yes No
Verify supervision in event of device failure or signal interruption Yes No O
Toilet exhaust fans ON Yes 4 No 4

NOTE: This draft is for review purposes only. A final draft of the Test Scenarios will be prepared as a result of actual
field conditions, observations, and any required adjustments to the smoke control system as a result of the test program.

Identify device activated

General location

Area or zone

Signature

Scenario #3  Non-Atrium Waterflow Activation or Non-Atrium Smoke Detector Activation on Level X

System Action

Annunciate in the Fire Command Center (FCC)

Send signal to BMS system

Send signal to 24-hr remote station

Activate audible and visual alarm signals Zone of alarm

Elevators remain in normal operation

Activate smoke control sequence as follows:

Stair pressurization fans ON SSF CCC, SSF DDD, SSF EEE, SSF FFF
Door magnetic hold opens release Zone of alarm
Release security stair door locks All floors
© 2014 National Fire Protection Association NFPA 4 (p. 2 of 5)
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System Verification

Audible and visual alarms at Fire Command Center (FCC) annunciation panel Yes 4 No 1
Send signal to BMS system Yes d No
Send signal to 24-hr remote station Yes 4 No
Audible/visual notification activated on zone of alarm Yes 4 No
Atrium exhaust fans OFF Yes 4 No
Atrium supply fans OFF Yes 4 No
Dampers in non-smoke control position Yes Nold
Stairwell pressurization fans operate Yes 4 No
Vestibule pressurization fans operate Yes 1 No
Status lights for stairwell pressurization fans on smoke control panel in FCC Yes O No
Status lights for smoke zone at smoke control panel in FCC Yes 4 No
Manual override of smoke control mode at the smoke control panel in FCC Yes 4 No
Manual initiation of smoke control mode sequence at the smoke control panel in FCC Yes 0 No
Manual override of stair pressurization fans at smoke control panel in FCC Yes O No
Verify supervision in event of device failure or signal interruption Yes O No
Toilet exhaust fans ON Yes 4 No 1

NOTE: This draft is for review purposes only. A final draft of the Test Scenarios will be prepared as a result of actual
field conditions, observations, and any required adjustments to the smoke control system as a result of the test program.

Identify device activated
General location

Area or zone

Signature

Scenario #4 Manual Pull Station Activation

System Action

Annunciate in the Fire Command Center (F.C.C.)

Send signal to BMS system

Send signal to 24-hr remote location

Activate audible and visual alarm signals Zone of alarm

Elevators remain in normal operation

Activate smoke control sequence as follows:
Stair pressurization fans ON SSF AAA, SSF BBB, SSF CCC, SSF EEE
Door magnetic hold opens release Zone of alarm

System Verification

Audible and visual alarms at Fire Command Center (FCC) annunciation panel Yes 4 No a
Send signal to BMS system Yes 1 No O
Send signal to 24-hr remote location Yes 4 No a
Audible/visual notification activated on zone of alarm Yes NoQQ
Stairwell pressurization fans operate Yes 4 No
Status lights for stairwell pressurization fans on smoke control panel in FCC Yes O No
Manual initiation of smoke control mode sequence at the smoke control panel in FCC Yes O No
Manual override of stair pressurization fans at smoke control panel in FCC Yes O No
Verify supervision in event of device failure or signal interruption Yes 0 No
Toilet exhaust fans ON Yes 1 Nold
© 2014 National Fire Protection Association NFPA 4 (p. 3 of 5)
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NOTE: This draft is for review purposes only. A final draft of the Test Scenarios will be prepared as a result of actual

field conditions, observations, and any required adjustments to the smoke control system as a result of the test program.
Identify device activated
General location
Area or zone
Signature

Scenario #5 Elevator Lobby Smoke Detector Activation All Levels

System Action

Annunciate in the Fire Command Center (FCC)

Send signal to BMS system

Send signal to 24-hr remote station

Activate audible and visual alarm signals See scenarios below

Elevators recall to first floor unless first floor is in alarm, then recall to alternate floor
System Verification
Verify elevators recalled to the appropriate floor Yes No O

NOTE: This draft is for review purposes only. A final draft of the Test Scenarios will be prepared as a result of actual
field conditions, observations, and any required adjustments to the smoke control system as a result of the test program.

Identify device activated
General location

Area or zone
Signature

Scenario #6  Smoke Detection Activation in Elevator Machine Room
System Action

Annunciate in the Fire Command Center (FCC)

Send signal to BMS system

Send signal to 24-hr remote station

Activate audible and visual alarm signals Zone of alarm

System Verification

Audible and visual alarms at Fire Command Center (FCC) annunciation panel Yes 4 No 4
Send signal to BMS system Yes 4 No 4
Send signal to 24-hr remote station Yes A No 4
Audible/visual notification activated on zone of alarm Yes Nod
Supply fans shut OFF Yes O No O
Stairwell pressurization fans operate Yes 4 No 4
Status lights for stairwell pressurization fans on smoke control panel in FCC Yes No O
Manual initiation of smoke control mode sequence at the smoke control panel in FCC Yes d No 4
Manual override of stair pressurization fans at smoke control panel in FCC Yes No O
Verify supervision in event of device failure or signal interruption Yes d No 4
Toilet exhaust fans ON Yes 4 No 1

NOTE: This draft is for review purposes only. A final draft of the Test Scenarios will be prepared as a result of actual
field conditions, observations, and any required adjustments to the smoke control system as a result of the test program.

Identify device activated
General location

Area or zone
Signature

© 2014 National Fire Protection Association NFPA 4 (p. 4 of 5)
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Scenario #7 Heat Detection Activation in Elevator Machine Room
System Action

Annunciate in the Fire Command Center (FCC)

Send signal to BMS system

Send signal to 24-hr remote station

Activate audible and visual alarm signals Zone of alarm

Elevators shunt in alarm

Identify device activated

System Verification

Shunt rip Yesd Nol
Audible and visual alarms at Fire Command Center (FCC) annunciation panel Yesd Noll
Send signal to BMS system Yesd Nol
Send signal to 24-hr remote station Yesd NolQ
Audible/visual notification activated on zone of alarm Yesd Nold
Supply fans shut OFF Yesd Nold
Stairwell pressurization fans operate Yesd Noll
Status lights for stairwell pressurization fans on smoke control panel in FCC Yes@ NoQO
Manual initiation of smoke control mode sequence at the smoke control panel in FCC Yesd Nold
Manual override of stair pressurization fans at smoke control panel in FCC Yesd Nold
Verify supervision in event of device failure or signal interruption Yesd NoQ
Toilet exhaust fans ON Yesd Noll

NOTE: This draft is for review purposes only. A final draft of the Test Scenarios will be prepared as a result of actual
field conditions, observations, and any required adjustments to the smoke control system as a result of the test program.

General location

Area or zone

Signature

© 2014 National Fire Protection Association
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Annex C Informational References

C.1 Referenced Publications. The documents or portions
thereof listed in this annex are referenced within the informa-
tional sections of this code and are not part of the require-
ments of this document unless also listed in Chapter 2 for
other reasons.

C.1.1 NFPA Publications. National Fire Protection Associa-
tion, 1 Batterymarch Park, Quincy, MA 02169-7471.

NFPA 3, Recommended Practice for Commissioning of Fire Protec-
tion and Life Safety Systems, 2015 edition.

NFPA 13, Standard for the Installation of Sprinkler Systems, 2013
edition.

NFPA 25, Standard for the Inspection, Testing, and Maintenance
of Water-Based Fire Protection Systems, 2014 edition.

NFPA 70°, National Electrical Codé®, 2014 edition.

NFPA 72°, National Fire Alarm and Signaling Code, 2013
edition.

NFPA 80, Standard for Fire Doors and Other Opening Protectives,
2013 edition.

NFPA 92, Standard for Smoke Control Systems, 2012 edition.

NFPA 110, Standard for Emergency and Standby Power Systems,
2013 edition.

NFPA 111, Standard on Stored Electrical Energy Emergency and
Standby Power Systems, 2013 edition.

C.1.2 Other Publications. (Reserved)
C.2 Informational References. (Reserved)

C.3 References for Extracts in Informational Sections.
(Reserved)
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Critical operations power systems (COPS) (definition) . 3.3.25.1.1
Emergency power supply (EPS) ......................... A.1.3.1(6)
Definition ... 3.3.25.1.2
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Emergency power supply system (EPSS) .................. A.1.3.1(6)
Definition ... ce....3.3.25.1.3
Emergency systems ............oooiiiiiiiiiii i A.1.3.1(6)
Definition ... 8325104
Legally required standby systems ............ A.1.3.1(6),A.5.2.4(10)
Definition ... 8325005
Emergency systems ... A.1.3.1(6)
Definition ..........ocooiiiiiiiiiiiiiiiiiiiieeen.. 3.3.25.1.4
End-to-end integrated system test .........................5.1.3,A.6.3.3
Definition ........ocooviiiiiiiiiiiiiii. 331212
Equivalency to standard ......................... 1.4
F-

Fire protection systems (definition) ............................ 8.3.25.2
Forms ... 7.5, Fig. A.3.3.23(b), B.1
G-

General requirements ... Chap. 4
Fundamental principles ... 4.1
Integrated systems testing team 42,A421t0A 424
Qualifications ...........coooiiiiiiiiiii i 4.3,A4.3
Responsibilities ... 44,A444
Testplan ... 45,A451t0A 453

I-

Individual systems
Common response on other systems initiated by .............. 5.1.3
Definition ................. 3.3.25.3,A.3.3.25.3
Modified systems, re-testing of ..................... 6.3.5.2,A.6.3.5.2
Repaired systems, re-testing of ........................ 6.3.5.1,6.4.1.1

Imitial test ... 6.2,7.4.5.1,A.6.2.1

Inspections ...............ooooviiiiiiiiiiiii A.1.1.1,A4.5.3
Definition ... 3.3.9,A.3.3.9

Installation contractors A4.2.4,A4.5.1(4)
Definition ... 3.3.10,A.3.3.10

Integrated systems (definition) ..................... 3.3.25.4,A.3.3.25.4

Integrated system testing team .................... 42,45.1(4),A4.2.1

to A4.2.4,A.45.1(4)
Qualifications ..o 4.3,A.4.3
Responsibilities ..o 4.4.5

Integrated system tests

Control group test ... 5.1.3
Definition ... 3.3.12.1.1
End-to-end integrated system test ...................... 5.1.3,A.6.3.3
Definition ... 3.3.12.1.2
Initial test ..o 6.2,7.4.5.1,A.6.2.1
Integrated systems test (definition) ......... 3.3.12.1.3,A.3.3.12.1.3
Periodic test .......ooviiiiiiiiiiiiiii 6.3,A.6.3.2 to A.6.3.5.2
Pre-functional test .....................oo A.4.5.1(2), Fig. B.1(c)
Definition ... 3.3.12.1.4

Integrated testing agent (ITa) ............................ 423,A423.1
Definition ... 33013
Qualifications ...............oooiii 4.34,A.4.3.4
Responsibilities ............... 4.4.4 to0 4.4.6,4.5.1(9), 5.1.2.2, 7.1.4,

7.2.4,73.1,A.4.44,A.45.1(9)

Interconnected systems ..................oociiiii 6.3.5(2)
Definition ................ 3.3.25.5,A.3.3.25.5

Interconnections ...l 4.5.1(2),5.2.5
Definition ... 3.3.26.3,A.3.3.26.3
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Interface devices ........................ 5.1.3(1),5.2.3,A.6.4.1,A.6.4.3
Definition 3.3.15,A.3.3.15
Interfaces (definition) .......................cceeeiiiiiiinnn..... 3.3.14
Issueslog ..., 7.2.4,7.2.5, Fig. 7.5(a)
Definition . ..o 3.3.16
L-
Legally required standby systems .............. A.1.3.1(6),A.5.2.4(10)
Definition ... 3.3.25.15
Life safety systems (definition) ..................... 3.3.25.6,A.3.3.25.6
Listed (definition) ..............cc.ccoeiiiiiiiiiiiiiiinnnnn.. 3.2.3,A.3.2.3
Loss of power to monitored circuits .............................. 5.2.11
M-
Manufacturer’s published instructions ......................... 1.3.2(3)
Definition ..o 3.3.17,A.8.3.17
Modified systems, testing of ..................... 6.3.5.2,6.4,A.6.3.5.2,

A6.41t0A.6.4.3

N-
Narrative .........c.ooevviiiiiiiiiiiiieinnnn... 4.5.1(8),7.2.2,A.4.5.1(8)
Definition ......o.eeiiiiiii i 3.3.18,A.3.3.18
-O-
Operation and maintenance manuals (definition) .............. 3.3.19
Owner
Risk assessment for integrated testing ........................ 5.1.2.4
Testing, responsibility for ........................... 4.4.1to 44.3

Owner’s project requirements (OPR) (definition) .... 3.3.20,A.3.3.20

_P-

Passive fire protection systems (definition) ....... 3.3.25.7,A.3.3.25.7

Periodic test ..............ooiiiiiiiiiiiiiiiii 6.3,A.6.3.2 to A.6.3.5.2

Pre-functional test ................................ A.4.5.1(2), Fig. B.1(c)
Definition ......ccoveviiiiiiiiiiiiiiiiieeee ... 3.3.12.1.4

Purpose of standard ... 1.2

Qualifications, testing personnel .............................. 4.3,A4.3
Qualified (definition) ................................... 3.3.21,A.3.3.21
R-

Record of completion ... Fig. B.1(a)
Record (plan) drawings ..................oooiiiiiii Ab.21

Definition ..........ccooeeiiiiiiiiiiiie ... 3.3.7.1,A3.3.7.1
References .............oooiiiiiiiiiieiiiiiiiiiianaans Chap. 2, Annex C
Registered design professional (RDP) ................ A4.3,A4.5.1(4)

Definition ... 3.3.22

Repaired systems, re-testing of .......................... 6.3.5.1,6.4.1.1
Risk assessment .................coiiiiiiiiiiiii e 5.1.2
S-

Scope of standard .......................o 1.1,A.1.1.1t0A.1.1.4
Sequence of operation ......... 1.3.2(2), 5.2.3,A.1.3.2(2), A.4.5.1(7),

A.5.2.1(3)

Definition ......ooooiiiiiiiiii e 3.3.23,A.3.3.23
Shall (definition) ... ... 3.2.5
Should (definition) ..............ccoviiiiiiiiiiiiiiiiiiiiinnin.... 3.2.6
Smoke control systems

Acceptance tests form ... Fig. B.1(d)

Panel test form ....... ... Fig. B.1(e)

Pre-functional test form ...............ccooiiiiiiiiiian, Fig. B.1(c)

Test plan example ... B.2(a)

Test readiness form ... Fig. B.1(f)
Stakeholders ................ 7.4.8,A.5.2.1(10),A.6.3.4,A.6.4.3,A.7.3.1

Definition ... el 3.3.24
Standard (definition)

Switch connections .......................

Definition ... 3.3.26.1,A.3.3.26.1

System connections see also Interconnections
Data sharing connections .................oooiiiiiiiiiian 5.2.12
Definition .......covviiiiiiiiiiiiiiiiiiiean 3.3.26.2, A.3.3.26.2
SWILCh CONMECHONS .. .vvvtetttet ettt ee e 5.2.9
Definition .......coovvviiiiiiiiiiiiiiiiii e, 3.3.26.1,A.3.3.26.1
Systems .........s see also Emergency power systems; Individual systems
Fire protection (definition) ........................ 3.3.25.2
Integrated (definition) ........................... 3.3.25.4,A.3.3.25.4
Interconnected ...l 6.3.5(2)
Definition .......coooviiiiiiiiiiiiiiiiiii 3.3.25.5,A.3.3.25.5

Life safety (definition) .. 3.3.25.6, A.3.3.25.6
Passive fire protection (definition) .............. 3.3.25.7, A.3.3.25.7
Systems manual (definition) ........................ 3.3.27

T

Test frequencies ......................... Chap. 6
Existing system modifications ................. 6.4,A.6.4.1 to A.6.4.3
Initial integrated systems test ..................ooooeiniin. 6.2,A.6.2.1
Periodic integrated systems test ............. 6.3,A.6.3.2 t0 A.6.3.5.2
Testmethods ............ooouiiiiiiii i Chap. 5
Testplan ... 4.5,A.4.5
Delegation of owner’s responsibilities, documentation of .... 4.4.3
Examples ........oooiiiiii B.2
Tnitial test «ovvnee e 6.2.1,A.6.2.1
Integrated system testing team, responsibilities of ............. 4.4.5
Integrated testing agent, responsibilities of .................... 4.4.6
Periodic test .........oooiiiiiiin... 6.3.1 t0 6.3.4,A.6.3.2 to A.6.3.4
Test scenario examples ... B.2(b)
Tests (definition) ..............ooviiiiiiiiiiiinnne... 3.3.12.1,A.3.3.12.1
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Sequence of Events for the Standards
Development Process

As soon as the current edition is published, a Standard is open
Sfor Public Input

Step 1: Input Stage

Input accepted from the public or other committees
for consideration to develop the First Draft
Committee holds First Draft Meeting to revise Stan-
dard (23 weeks)

Committee (s) with Correlating Committee (10 weeks)
Committee ballots on First Draft (12 weeks)
Committee (s) with Correlating Committee (11 weeks)
Correlating Committee First Draft Meeting (9 weeks)
Correlating Committee ballots on First Draft (5 weeks)
First Draft Report posted

Step 2: Comment Stage

Public Comments accepted on First Draft (10 weeks)
If Standard does not receive Public Comments and the
Committee does not wish to further revise the Stan-
dard, the Standard becomes a Consent Standard and
is sent directly to the Standards Council for issuance
Committee holds Second Draft Meeting (21 weeks)
Committee (s) with Correlating Committee (7 weeks)
Committee ballots on Second Draft (11 weceks)
Committee (s) with Correlating Committee (10 weeks)
Correlating Committee First Draft Meeting (9 weeks)
Correlating Committee ballots on First Draft (8 weeks)
Second Draft Report posted

Step 3: Association Technical Meeting

Notice of Intent to Make a Motion (NITMAM) ac-
cepted (5 weeks)

NITMAMSs are reviewed and valid motions are certified
for presentation at the Association Technical Meeting
Consent Standard bypasses Association Technical
Meeting and proceeds directly to the Standards Coun-
cil for issuance

NFPA membership meets each June at the Association
Technical Meeting and acts on Standards with “Certi-
fied Amending Motions” (certified NITMAM:s)
Committee (s) and Panel(s) vote on any successful
amendments to the Technical Committee Reports
made by the NFPA membership at the Association
Technical Meeting

Step 4: Council Appeals and Issuance
of Standard

Notification of intent to file an appeal to the Standards
Council on Association action must be filed within 20
days of the Association Technical Meeting

Standards Council decides, based on all evidence,
whether or not to issue the Standards or to take other
action

Committee Membership
Classifications'*>*

The following classifications apply to Committee mem-
bers and represent their principal interest in the activity
of the Committee.

1.

M

M

RT

SE

Manufacturer: A representative of a maker or
marketer of a product, assembly, or system, or
portion thereof, that is affected by the standard.
User: A representative of an entity that is subject
to the provisions of the standard or that volun-
tarily uses the standard.

Installer/Maintainer: A representative of an en-
tity that is in the business of installing or main-
taining a product, assembly, or system affected
by the standard.

Labor: A labor representative or employee con-
cerned with safety in the workplace.

Applied Research/Testing Laboratory: A representa-
tive of an independent testing laboratory or in-
dependent applied research organization that
promulgates and/or enforces standards.
Enforcing Authority: A representative of an agen-
¢y or an organization that promulgates and/or
enforces standards.

Insurance: A representative of an insurance
company, broker, agent, bureau, or inspection
agency.

Consumer: A person who is or represents the ul-
timate purchaser of a product, system, or ser-
vice affected by the standard, but who is not
included in (2).

Special Expert: A person not representing (1)
through (8) and who has special expertise in
the scope of the standard or portion thereof.

NOTE 1: “Standard” connotes code, standard, recom-
mended practice, or guide.

NOTE 2: A representative includes an employee.

NOTE 3: While these classifications will be used by the
Standards Council to achieve a balance for Technical
Committees, the Standards Council may determine that
new classifications of member or unique interests need
representation in order to foster the best possible Com-
mittee deliberations on any project. In this connection,
the Standards Council may make such appointments
as it deems appropriate in the public interest, such as
the classification of “Utilities” in the National Electrical
Code Committee.

NOTE 4: Representatives of subsidiaries of any group
are generally considered to have the same classification
as the parent organization.
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Submitting Public Input / Public Comment through the Electronic Submission System (e-Submission):

As soon as the current edition is published, a Standard is open for Public Input.

Before accessing the e-Submission System, you must first sign-in at www.NFPA.org. Note: You will be asked to sign-in or
create a free online account with NFPA before using this system:

a. Click in the gray Sign In box on the upper left side of the page. Once signed-in, you will see a red “Welcome”
message in the top right corner.

b. Under the Codes and Standards heading, Click on the Document Information pages (List of Codes & Standards),
and then select your document from the list or use one of the search features in the upper right gray box.

OR

a. Go directly to your specific document page by typing the convenient short link of www.nfpa.org/document#,
(Example: NFPA 921 would be www.nfpa.org/921) Click in the gray Sign In box on the upper left side of the page.
Once signed in, you will see a red “Welcome” message in the top right corner.

To begin your Public Input, select the link The next edition of this standard is now open for Public Input (formally
“proposals”) located on the Document Information tab, the Next Edition tab, or the right-hand Navigation bar. Alternatively,
the Next Edition tab includes a link to Submit Public Input online

At this point, the NFPA Standards Development Site will open showing details for the document you have selected. This
“Document Home” page site includes an explanatory introduction, information on the current document phase and closing
date, a left-hand navigation panel that includes useful links, a document Table of Contents, and icons at the top you can click
for Help when using the site. The Help icons and navigation panel will be visible except when you are actually in the process
of creating a Public Input.

Once the First Draft Report becomes available there is a Public comment period during which anyone may submit a Public
Comment on the First Draft. Any objections or further related changes to the content of the First Draft must be submitted at
the Comment stage.

To submit a Public Comment you may access the e-Submission System utilizing the same steps as previous explained for the
submission of Public Input.

For further information on submitting public input and public comments, go to: http://www.nfpa.org/publicinput
Other Resources available on the Doc Info Pages

Document information tab: Research current and previous edition information on a Standard

Next edition tab: Follow the committee’s progress in the processing of a Standard in its next revision cycle.
Technical committee tab: View current committee member rosters or apply to a committee

Technical questions tab: For members and Public Sector Officials/AHJs to submit questions about codes and standards to
NFPA staff. Our Technical Questions Service provides a convenient way to receive timely and consistent technical assistance
when you need to know more about NFPA codes and standards relevant to your work. Responses are provided by NFPA staff
on an informal basis.

Products/training tab: List of NFPA’s publications and training available for purchase.

Community tab: Information and discussions about a Standard
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Information on the NFPA Standards Development Process

I. Applicable Regulations. The primary rules governing the processing of NFPA standards (codes, standards, recommended practices, and
guides) are the NFPA Regulations Governing the Development of NFPA Standards (Regs). Other applicable rules include NFPA Bylaws,
NFPA Technical Meeting Convention Rules, NFPA Guide for the Conduct of Participants in the NFPA Standards Development Process,
and the NFPA Regulations Governing Petitions to the Board of Directors from Decisions of the Standards Council. Most of these rules and
regulations are contained in the NFPA Standards Directory. For copies of the Directory, contact Codes and Standards Administration at
NFPA Headquarters; all these documents are also available on the NFPA website at “www.nfpa.org.”

The following is general information on the NFPA process. All participants, however, should refer to the actual rules and regulations for a
full understanding of this process and for the criteria that govern participation.

II. Technical Committee Report. The Technical Committee Report is defined as “the Report of the responsible Committee(s), in
accordance with the Regulations, in preparation of a new or revised NFPA Standard.” The Technical Committee Report is in two parts and
consists of the First Draft Report and the Second Draft Report. (See Regs at 1.4)

II1. Step 1: First Draft Report. The First Draft Report is defined as “Part one of the Technical Committee Report, which documents the
Input Stage.” The First Draft Report consists of the First Draft, Public Input, Committee Input, Committee and Correlating Committee
Statements, Correlating Input, Correlating Notes, and Ballot Statements. (See Regs at 4.2.5.2 and Section 4.3) Any objection to an action
in the First Draft Report must be raised through the filing of an appropriate Comment for consideration in the Second Draft Report or the
objection will be considered resolved. [See Regs at 4.3.1(b)]

IV. Step 2: Second Draft Report. The Second Draft Report is defined as “Part two of the Technical Committee Report, which documents
the Comment Stage." The Second Draft Report consists of the Second Draft, Public Comments with corresponding Committee Actions
and Committee Statements, Correlating Notes and their respective Committee Statements, Committee Comments, Correlating Revisions,
and Ballot Statements. (See Regs at Section 4.2.5.2 and 4.4) The First Draft Report and the Second Draft Report together constitute the
Technical Committee Report. Any outstanding objection following the Second Draft Report must be raised through an appropriate
Amending Motion at the Association Technical Meeting or the objection will be considered resolved. [See Regs at 4.4.1(b)]

V. Step 3a: Action at Association Technical Meeting. Following the publication of the Second Draft Report, there is a period during
which those wishing to make proper Amending Motions on the Technical Committee Reports must signal their intention by submitting a
Notice of Intent to Make a Motion. (See Regs at 4.5.2) Standards that receive notice of proper Amending Motions (Certified Amending
Motions) will be presented for action at the annual June Association Technical Meeting. At the meeting, the NFPA membership can
consider and act on these Certified Amending Motions as well as Follow-up Amending Motions, that is, motions that become necessary as
a result of a previous successful Amending Motion. (See 4.5.3.2 through 4.5.3.6 and Tablel, Columns 1-3 of Regs for a summary of the
available Amending Motions and who may make them.) Any outstanding objection following action at an Association Technical Meeting
(and any further Technical Committee consideration following successful Amending Motions, see Regs at 4.5.3.7 through 4.6.5.3) must be
raised through an appeal to the Standards Council or it will be considered to be resolved.

VL. Step 3b: Documents Forwarded Directly to the Council. Where no Notice of Intent to Make a Motion (NITMAM) is received and
certified in accordance with the Technical Meeting Convention Rules, the standard is forwarded directly to the Standards Council for action
on issuance. Objections are deemed to be resolved for these documents. (See Regs at 4.5.2.5)

VIL. Step 4a: Council Appeals. Anyone can appeal to the Standards Council concerning procedural or substantive matters related to the
development, content, or issuance of any document of the Association or on matters within the purview of the authority of the Council, as
established by the Bylaws and as determined by the Board of Directors. Such appeals must be in written form and filed with the Secretary
of the Standards Council (See Regs at 1.6). Time constraints for filing an appeal must be in accordance with 1.6.2 of the Regs. Objections
are deemed to be resolved if not pursued at this level.

VIII. Step 4b: Document Issuance. The Standards Council is the issuer of all documents (see Article 8 of Bylaws). The Council acts on
the issuance of a document presented for action at an Association Technical Meeting within 75 days from the date of the recommendation
from the Association Technical Meeting, unless this period is extended by the Council (See Regs at 4.7.2). For documents forwarded
directly to the Standards Council, the Council acts on the issuance of the document at its next scheduled meeting, or at such other meeting
as the Council may determine (See Regs at 4.5.2.5 and 4.7.4).

IX. Petitions to the Board of Directors. The Standards Council has been delegated the responsibility for the administration of the codes
and standards development process and the issuance of documents. However, where extraordinary circumstances requiring the intervention
of the Board of Directors exist, the Board of Directors may take any action necessary to fulfill its obligations to preserve the integrity of the
codes and standards development process and to protect the interests of the Association. The rules for petitioning the Board of Directors
can be found in the Regulations Governing Petitions to the Board of Directors from Decisions of the Standards Council and in 1.7 of the
Regs.

X. For More Information. The program for the Association Technical Meeting (as well as the NFPA website as information becomes
available) should be consulted for the date on which each report scheduled for consideration at the meeting will be presented. For copies of
the First Draft Report and Second Draft Report as well as more information on NFPA rules and for up-to-date information on schedules
and deadlines for processing NFPA documents, check the NFPA website (www.nfpa.org/aboutthecodes) or contact NFPA Codes &
Standards Administration at (617) 984-7246.
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