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IMPORTANT NOTICES AND DISCLAIMERS CONCERNING 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 w 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
verily the acouracy 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 1o the accuracy or
completeness of any information published herein.

In issuing and making NFIP'A Standards available, the NFPA is not undertaking to render professional or other
services for or on behall of any person or entity. Nor is the NFPA undertaking to perform any duty owed by any
persan or entity o someone else. Anvone using this document should relv on his or her own independent
Judgment or, as appropriate, seek the advice of a competent professional in determining the exercise of
reasonable care inany given circumstances,

The NFPA has no power, nor does it undertake, to police or enforce compliance the contents of NFPA
Standards. Nor does the NFPA list, 1'rrlif}', 1esl, or inspect |iT'l,Jdl_l{'l.‘§-, 1!('5i1-_|,115, O in Ations for :'mn!ﬂium't* with
this document. Any certification or other statement of compliance with the r ments of this document shall
not be attributable o the NFPA and is solely the responsibility of the i.'l.'l'lil'-u,;‘:}ll' maker of the statement,
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QQ{‘ REMINDER: 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aware that these documents may be superseded at any time by the issnance of a new edition, may be
amended with the issuance of Tentative Interim Amendments (TIAs), or be corrected by Ermata. Itis
intended that through regular revisions and amendments, participants in the NFPA standards
development process consider the then-current and available information on incidents, materials,
Tt':‘hnulugir.ﬁ, innovations, and methods as these devels WP over rime and that NFPA Standards reflect
this consideration. Therefore, any previous edition of this document no longer represents the current
NFPA Standard on the subject matter addressed, NFPA encourages the use of the most current edition
of any NFPA Standard [as it may be amended by TIA{s) or Errata] to take advantage of current
experience and understanding, An official NFPA Standard at any point in time consists of the current
edition of the document. including any issued TlAs and Errata then in effect.

To determine whether an NFPA Standard has been amended through the issuance of TTAs or
corrected by Errata, visit the “Codes & Standards” section at www.nipa.org.
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ADDITIONAL IMPORTANT NOTICES AND DISCLAIMERS CONCERNING NFPA® STANDARDS

Updating of NFPA Standards

Users of NFI'A codes, standards, recommended practices, and guides ("NFPA Standards™) should be aware that these
documents may be superseded at any tdme by the issuance of a new edition, may be amended with the issuance of Tentative
Interim Amendments (TIAs), or be corrected bw Eveata, It is intended that through regular revisions and amendments,
participants in the NFPA standards development process consider the then-current and available information on incidents,
materials, technologics, innovations, and methods as these develop over time and that NFPA Standards reflect this
consideration. Therefore, any previous edition of this document no longer represents the current NFPA Standard on the
subject martter addressed, NFPA encourages the use of the most current edition of any NFPA Standard [as it may be amended
by T1A(s) or Errata) to take advanrage of carrent experience and understanding. An official NFP'A Standard at any point in
rime consists of the current edition of the document, including any issued T1As and Errara then in effect,

To determine whether an NFPA Standard has been amended throngh the issuance of TLAs or corrected by Errata, visit the
“Codes & Standards” section at www.nfpa.org.

Interpretations of NFPA Standards

A statement, written or oral, that is not processed in accordance with Section 6 of the Regulatons Governing the
Development of NFPA Standards shall not be considered the official position of NFPA or any of is Comumittees and shall not
be considered o 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 rrfnrrn@i, related to, or asserted in
connection with an NFPA Standard. The users of NFPA Srandards hear the sole responsibility etermining the validity of
any such patent rights, as well as the risk of infringement of such rights, and the NFPA dise s liahility for the infringement
of any patent resulting from the use of or reliance on NFPA Standards. 5.-\"}

NFPA addheres to the policy of the American Natonal Standards Instoote E:L‘qﬁlﬁ%.\'diug the inclusion of patents in
Amenican National Standards (“the ANSI Patent Policy™), and hereby gives the following notice pursuant wo that policy:

NOTICE: The user’s attention is called wo the possibility that compliance \ﬁ@n NFPA Standard may require use of an
invention covered by patent rights, NFPA takes no posidon as to the validig?sol dny such patent rights or as 1o whether such
patent rights constitute or include essential patent claims under the ANSEEAent Policy. If in connection with the ANSI Patent
Policy, a patent holder has filed a statement of willingness o grant lice under these rights on reasonable and
nondiscriminatory terms and conditions w applicants desining in such a license, copies of such filed statements can be
obained, on request, from NFFA. For further information, mma% e NFPA at the address listed below.

Law and Regulations dz"

Users of NFPA Standards should consult applicahle I?gﬂ‘ state, and local laws and regulations. NFPA does not, by the

publication of its codes, standards, recommended pragtices, and guides, intend to urge action that is not in compliance with

applicable laws, and these documents may not be ¢ ved as doing so.
Copyrights {é-
NFPA Standards are copyrighted. They ade available for a wide variety of both public and private uses, These include

practices and methods, By making documents available for use and adoption by public anthorities and private users, the

hoth use, by reference, in laws and re ons, and use in private sell-regulation, standardization, and the promotion of safe
NFPA does not waive any rights in Aright 1o these documents.

“adoption by reference” me: e citing of title, edirion, 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 (Artention: Secretary,
Standareds Council ) in writing of such use. For technical assistance and questions concerning adoption of NFPA Standards,
contact NFPA ar rthe address below.

Use of NFPA Standards fr‘%'@ntnn; purposes should be accomplished through adoprion by reference. The term
ti

For Further Information

Al gquestions or other communications relating o 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 Amendmenits, and for propesing revisions 1o NFPA standards during regular
revision cycles, should be sent to NFPA headquarters, addressed wo the atention of the Secrewry, Standards Council, NFPA, 1
Batterymarch Park, MO, Box 9101, Quincy, MA 02260-9101; email: stds_admin@&nipa.org.

For more information about NFPA, visit the NFPA website at www.nfpa.org, All NFIPA codes and standards can be viewed at
no cost at www.nipa,org/ docinfo,
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NFPA® 75

Standard for the

Fire Protection of Information Technology Equipment
2024 Edition

This edition of NFPA 75, Standard for the Fire Protection of Tnformation Technology Equifmend, was
prepared by the Technical Committes on Electronic Computer Svstems. It was issued by the
Standards Council on December 1, 2028, with an elfectve date of December 21, 20238, and
supersedes all previouws editions,

This edition of NFPA 75 was approved as an American National Standard on Dece T 21, 2023,

;\-..}D

Origin and Development of NFPA 75

The Committee on Electronic Computer Svstems was formed by the actio
Directors in January 1960, following a request for standandization of fire
recommendations by the computer industry. . Cb

The committee first submitted the Standard for the Protection of Ei hc Comprater Sysiems o the
1961 NFPA Annual Meeting, and it was tentatively adopred. At %&2 Annual Meeting, it was
officially adopted as an NFPA standard. Revisions were adopted 63, 1964, 1968, 1972, 1976,
1981, 1987, and 1989, The document was completely rewrit r the 1992 edition. The document
was revised in 1995, 1999, and again in 20035, The 2003 incorporated the Manual of Style for
NFPA Technieal Committes Doctinenis revisions,

In editions of this standard prior to 20003, the te ctyvis compiter/data frocessing equifment and
electronic compuder system were used where the cur erms information technology squifrment and
infarmation technology equifanent system, Tespect are used. Similarly, the terms combater room and
comfriler area were rrpi:lrrrl by fnformation v .Pquilf}fmﬂ.r v and information .ra-rﬁ:m!nml ﬂ?m'lf:mrur
ATEE, rrspn‘.t'wrh'. The title was changed f Standard for the Protection of Electronie !".'mnjf:uwﬂ_hm

inr.ﬂingﬁ.'qm}:ﬁmr tor Steanddard for I@ﬂfﬁm af fnformation Techmwology .F'.'ufﬂ.ipwn.r_ While the oitle and

some terminology were changed | 2005 edition o more closely align this standard's terminology
with terminology being used in dther standards, such as NFPA 7 National Electvical Cade, and UL
G090, Safety of fnformation Te Eguiprment, the scope of this standard and any definitions
associated with those like remained the same.

For the 2009 editio ertmn 4.2, Telecommunications Kisks, was updated; many of the UL

references were updab@® new requirements were added [or signage to indicaie that equipiment will
remain energiced where continuous power is provided; and Mame spread indexes were provided for
many of the listesd im the standard.

For the 2003 edition, the tide was again changed, to Stendard for the Fire Protection of Tnformalion
Teehinadogy Eguipment, to better reflect the scope of the document and to be clear that the standard is
strictly for fire protection. The 2013 edition featured a new section on the emerging use of aisle
containment systems for information technology equipment and how such systems must be assesscd
for their interaction with fire protection features, A number of definitions were extracted from NFPA
7o detine words used in the body of the standard thar previously were not defined.

The 2017 edition of the standard was revised to permit performance-based designs for specific
rovisions of the standard. Chapter 4 was revised to state the approaches that are permitted 1o be
followed (prescriptive or performance-hased), and a new Chapter 5 was added that details the
requirements when a performance-hased approach is selected. This was done to account for changes
in the aperation of data centers that can require maore flexibility than is often provided by
prescriptive approaches.

NFPA and National Fire Protection Association are registered mademarks of the Mational Fire Protection Association, Quincy, Massachusens (160,
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75-2 FIRE PROTECTION OF INFORMATION TECHNOLOGY EQUIFMENT

Extensive annex material that provides guidance on designing detection for high airflow environments, including detector
sensitivity and spacing, was added wo the standard based on Fire Protection Research Foundation repors,

Faor the 2004 edition of the standard, air mmpling detector port lncation and coverage was clarificd, The rrquirrlrwnr for
inside hose stream was delered as the fire department utilizes their own hose and will most likely not use the inside hose
lecated in the structure, New Chapter 13, Modular Dara Centers, was added to specify which requirements from other chapters
apply to modular data centers, The requirements for 1-and 2-hour fire barriers were clarified for stmictures thar contain
multiple occupancies. Bartery requirements were extracted from Chapter 52 of NFPA |, Fie Code

For the 2024 edition, requirements for ITE immersion cooling equipment have been added in Chapter 8 wo increase safety
aroumd this technology. ITE immersion cooling is becoming more prevalent, and safety standards are needed o cover
equipment being used amnd developed for use with ITE. All requirements for lithinm-ion batteries in Chapler 11 have been
removesd, as NFPA 855, Standard for the Installation sf Stationary Energy Stovage Systems, already covers the protection requirements
for lithium-ion batteries lovated within energy storge systems, Ofgms detection requirements have been added 1o Chaprer 11
For situations where those systems are installed. There were previously no requirements for these tpes of detection systems that
are being used o the held, and it was impostant w address their installation from a safety standpoint A new Annex F has been
developed based on optional tests already included 1o NFPA 76, Stendard for e Fire Profection of Telecommumications Faalities,
because these tests are also used in data centers and contain important guidance for users of this standard,
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Thomas Harris, NFI'A Staff Liaison

This list vepresennls the membership ab the time the Comuiftes was balloled on the final test of this sdition.
Kince thar time, changes in the membership may have ocoarred. A key to classifications is found of the
feaek o the documendt.

el of isell constitute an endosement of
e committes on which the member serves.

NOTE: Membership on a commatiee shall not i
the Association or any document developed by o

Committee Scope: This Committes shall have primary responsabiliy for docwme nis on te
profcction of electronic computer equipment, componcnis, and assocated records,

2024 Edition
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NFPA 75

Standard For the

Fire Protection of Information Technology
Equipment
2024 Flition

IMPORTANT NOTE: This NFPA document @5 made available for
use subjeet to important notices and lepol discloimers. These notices
and disclaimers appear in all publications containing this document
and may be found wunder the heading “Tmportont Nolices and
Dhisclaimers Concerning NFPA  Stondards.” They can alse be
obtained on request from NFPA or viewed at wowenfpa.org/disclaim-
€T3

UPDATES, ALERTS, AND FUTURE EDITIONS: New editions of
NFPA codes, standards, recommended practices, ond guides (i.e.,
NFPA Standards) are released on scheduled revision cyles. This
edition may be superseded by a loter one, or if may be amended
ouiside of its scheduled revision cycle through the issuance of Tenta-
tive Interim Amendmenits (TIAs). An official NFPA Standard at any
froint in fime consisls of the corrent edition of the document, together
with all TIAs and Evrata in effect. To verify that this document is the
current edition or to determine if it has been amended by TIAs or
Errata, please consull the National Fire Codes™ Subscription Service
or the “List of NFPA Codes & Standards™ ol wonnfpa. org/ docinfo.
In addition to TiAs and Errafa, the document information poges also
include the uption to sign up for alerts for individual docyments and
to be involved in the development of the next edition.

NOTICE: An asterisk (*) [ollowing the number or letter
designating a paragraph indicates thal explanatory material on

the paragraph can be found in Annex A (}‘Zl'

A relerence in brackess [ ] [ollowing a section or paragra
indicates material that has been exracted from another !
document. Extracted wext may be edited for mnsua&

sivle and may include the revision of internal parag eler-
ences and other references as appropriate. R‘.:Lq rinter-
pretations or revisions of extracied text shall b nt o the
technical committee responsible for the son Eﬁcummn.
Information on referenced and uxlmﬁ‘ ihlications can

be found in Chapter 2 and Annex G, E

Chapter 1

1.1 ‘i-d:n]:e- Thiz standard fm%q the rrqmrrmrnh for the
Prntrr!lnn of information r-:'rhnn]ng'l. rrlmpmcnt {ITE) and
ITE areas.

1.2% Purpose. The purpose of this standard is to set forth the
minimum requirements for the protection of ITE and ITE
areas from damage by fire or its associated effects — namely,
smoke, corrosion. heat, and water,

1.3* Application. The application of this standard is based on
the risk considerations outlined in Chapter 4.

1.5.1 A documenied risk assessmeni shall be the basis for

implementation of this standard,

1.3.2%* The mere presence of ITE shall not constitute the need

to invoke the requirements of this standard.

2024 Edition

],33 It ‘lpplitd thc r{'quimmvms of this :«i[andard shall

ted containers, and other grnupmg!«.
1.4 Retroactivity.

1.4.1 The provisions of this standard reflect a consensus of
what is necessary to provide an acceptable degree of protection
from the harards addressed in this standard at the tme the
standard was issued.

1.4.2 Unless otherwise specified, the provisions of this stand-
ard shall not apply o facilities, equipment, stiictures, or instal-
lations that existed or were approved for constuction or
installation prior 1o the effective date of the standard. Where
specified, the provisions of this standard shall be retroactive,

1.5 Equivalency. Mothing in this standard is intended o
prevent the use of systems, methods, or devices of equivalent or
superior quality, strength, fire resistance, effectiveness, durahil-
iy, and safety aver those prescri by this standard. Technical
documentarion shall be suhimni to the authority having juris-
dicrion to demonstrane r&'lrnn The system, method, or
device shall he ﬁpprqvqp r the intended purpose by the
authority having ]'1|n§4'|\.(’\

o
Ghber 2 Referenced Publications

2.1 Generdl:~The documents or portons thereof listed in this
chapter e referenced within this standard and shall be
c{u%d part of the requirements of this decument.

ﬁ ‘A Publications. National Fire Protection Association,
atterymarch Park, Quincy, MA 021697471,

NFPA 1, Fire Cade, 20024 edition.

NFPA L, Standard for Portable Fire Extinguishers, 2022 edirion,

NFPA 12, Standand on Carfon Diosade Extinguishing Systems,
2022 edition.

WFPA 124, Standarnd on Helon 1301 Fie Extinguishing Systems,
2022 edition.

NFPA 13, Standard for the Installation of Sprinkler Systems, 20232
edition.

NFPA 25, Standard for the Inspection, Teding, and Mamienanco
of Water-Based Fire Profection Systems, 2023 edition,

NFPA 70%, National Electvical Code®, 2023 edition.

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

NFPA 76, Standavd for the Five Protection of Telecommunications
Facilittes, 2024 edition.

NFPA 8, Standard for Fire Doors and Other (fening Frotectives,
2022 edition.

NFPA 90A, Standard for the Installation of Air-Conditioningr and
Ventifieting Systems, 2024 editon.

NFPA 1015, Life Safely Code®™, 2024 edition.

NFPA 105, Standard [for Sk Door Assemblies and (ther {pen-
ing Protectives, 222 edition,

NFPA 220, Standard on Types of Budding Censtruction, 2024
edition.

WNFPA 232, Standard for the Protection of Records, 2022 edition.

NFPA 2549, Standard Ted Method for Pofential Heat of Building
Materials, 2025 edition.

NEPA 75, Standard on Water Mist Five Protection Systems, 2023
cdition, '
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MNFPA 770, Standard on Hybrid (Waier and Inert Gas) Fire-
Extinguizhing Syatems, 2021 edition.

NFPA 855, Standard for the Fustallation of Stafionary Energy Stor-
age Syslems, 2023 edition.

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

WNFPA 2000, Standard on Clean Agent Fire Fxtinguishing Systems,
2022 pdition.

2.3 Oiher Publications.

2.3.1 ASTM Publications. ASTM Imernational, 100 Barr
Harbor Drave, PO, Box C700, West Conshohocken, PA
194282959,

ASTM EB4, Stemddard Text Method for Surface Burning Character-
istics of Building Matevials, 2023,

ASTM E136, Standard Teat Method Ifr.rr.-{ﬂﬂumg f mﬂbm;!.lbuhn af
Materials Lfmgn Vertical Tuke Furnace at 7507°C, 2022,

ASTM ER14. Standard Test Method for Fie Tests of Penetration
Firestof Systems, 2001 3a, reapproved 2017,

ASTM E1354, Standard Tesi Method for Heal and Visible Smoke
Release Rutes for Materialy and Products Using an Oxygen Consunfe
fiom Calorimeter, 2023,

ASTM E1537, Standard Test Method for Fve Testing of Uphaisiered
Furniture, 2032,
ASTM E2652, Standard Tese Method for Assessing Combustibility

af Matevials Using a Tube Furnace with a Cone-Shaped Airflow Stabil-
izey, at THPC, 2022,

ASTM E2965, Standarnd Test Method for Determimation of Lt.lit:g’-')

Levels of Heal Release Rate for Matenials and Products Lfﬂng
Oerygen Comsumpiion Calorimeter, 2022 ()

2.3.2 UL Publications. Underwriters Laboratories %‘n 333
Plingsven Road, Northbrook, IL GOBG2-2006,

UL 74,
200,

UL 242, Nonmetalfic Containers for Wa %«v, 9018,
UL 723, Test for Surface B‘t.rmmg$u tstics of Building Muaie-

Tests for Foe Resistance of Heeord IQ{% Fapuifrnent,

nals, 2018.
UL 900, Air Filler Units 2022 "
UL 1315, Containers for 1%!# Fofien 2022,
UL 14449, Swrge Protectioe Dewices, 2022,
UL 1479, Fire Tests of Penetration Firestogis, 2021,

UL 60950, fmformation Technology Equipanent, 2000, including
revisions through Oclober 30, 2007,

UL GO950-1, feformation Technofogy Equipment — Safety —
Fart 1 Greveval Requirements, 20049,

UL 62368-1, Audin/Viden, fnformation and Communication Tech-
nolngy Fauiprment — Parnt 1: Safety Requinements, 2021,

2.3.3 Other Publications.

Merricm-Websters Collegiate Dictionary, 11th edition, Merriam-
Webster, Inc., Springfield, MA, 2020

Copyright &

2.4 References for Extracts in Mandatory Sections.

NEPA 1, Fire Covle, 2024 edibion,

MNFPA 7P, National Flecevical Code®, 2023 edition,

NETPA 90A, Standarnd for the Mstatlation of Are-Conditioning and
Ventiating Systems, 2024 edition,

NFPA 101, Life Safety Codle®, 2024 edition.

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

NFPA B85, Standard for the nstallation of Statianary Energy Stor-
age Systems, 2023 ediron,

NFPA SO0, Building Construetion and Safety Code®, 2024
edition.

Chapter 3 Definitions

3.1 General.

3.1.1 The definitions -cnm.;{:ﬁctl in this chapter shall apply 1o
the terms used in this Hi&@{i.

3.1.2 Where terms ; it defined in this chapier or within
another chape shall be defined using their ordinarily
accepled |I|uu|ih£h‘il]ﬂl1 the comtext in which they are used.

3.1.3 Merm
be the ﬂm.;l
3.2 hﬁ:ﬂﬂrﬁnm Definitions.

E:Q Approved. Acceptable to the anthority having jurisdic-

elister s Collegiate Dickionary, 11th edition, shall
or the ordinarily accepted meaning

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

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

3.2.4% Listed. Equipment, materials, or services included inoa
st published by an organization that s acceptable to the
authonity having junsdiction and concerned with evaluation of
products or services, that maintains penodic inspection of
production of hsted equipment or materials or periodic evalua-
ton of services, and whose listing states that either the equip-
ment, material, or service mects appropriate  designated
standards or has been tested and found suitable for a specified

PUrprose.
3.2.5 Shall. Tndicates a mandatory requirement.

5.2.6 Should. Indicates a recommendation or that which is
advised but not rrqu:ircrl.

3.2.7 Standard. An NFPA standard, the main text of which
contains only mandatory provisions using the word “shall” 1w
indicate requirements and that is in a form generally suitable
for mandatory reference by another standard or code or for
adoption into Taw. Nommandatory provisions are not w be
considered a part of the requirements of a stoudard and shall

2024 Echiticn
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be located in an appendix, annex, footnote, informational
note, or other means as permitted in the NFPA manuals of
atvle. When used in a generic sense, such as in the phrases
“standards development process” or “standards development
activitics,” the term “standards” includes all NFPA standareds,
including codes, standards, recommended practices, and
guides.

3.5 General Definitions.

3.3.1 Abandoned Cables. Installed cable that is not termina-
tesd at equipment other than a termination fitting or a connec-
tor amd is not identified for fotre use with a g, [70, 2023]

3.3.2 Air Space. The space below a raised foor or above a
suspended ceiling used w circulate envirenmental air within
the ITE room or ITE area.

3.3.3 Avromated Information Storage System (AISS). An
enclosed storage and retrieval system that moves recorded
media between storage and 1TE systems,

3.5.4 Battery Types, Stationary.

3.3.4.1 Lithiumlon Batfery. A storage battery that consists
of lithium ions inbedded in a carbon graphite or nickel
metaloxide substrate. The electrolvie s a carbomate mixture
or g gelled polvimer. The ithium ions are e charge carmers

of the batery, [1, 2024 ]

3.3.4.2 Nickel Cadmium (NiCad) Battery. An alkaline stor-
age battery in which the positive active material is nickel
oxide, the negative contains the cadmium, and the electro-
hte is potassium hydroxide. [1, 2024)

3.3.4.3* Valve-Regulated Lead-Acid (VREA). A lead-acid
hattery consisting of sealed cells furmished with a valve that
OPEns to Vent the battery whenever the internal pressure
the hﬂ.ﬂrr:l.' exceeds the ambient pressure by a set am

[1, 2024) R;?‘

3.3.4.4% Fented (Flooded). A lead-acid battery c:&&tg of
cells that have electrodes immersed in liguid I:Q Ve,

3.3.5 Husiness Interruption. The cfiect nnlzwdnmﬂ Opera-
rions from the time that r_'riuipmrnt iri;'q]l'j' lost or
damaged until it has been restored 1ot er level of aper-
ation,

3.5.6 Commumications Circuit. .’@:Lﬂllif, fiber, or wireless
creuit that provides voice /d d associated power) for
commumications-related  services  between  communications
equipment. [70, 202%]

3.3.7 Commumications Equipment. The elecironic equipment
that performs the elecommunications operations for the rans-
mission of audio, video, and dag, and includes power eguip-
ment {eg., de converters, inverters, and batteries), technical
support equipment (e.g., computers), and conductors dedica-
ted solely w the operation of the equipment. [70, 2023)

3.5.8 Detector.

3.3.8.1 Heat Detector A fire detector that detects either
abnormally high temperatures or rate of temperature rise,
or hoth.

3.3.8.2 Smoke Detector. A device that senses visible or invisi-
ble particles of combustion.

2024 Edition

3.3.9 Electronically Interconmected. Units  thar  must  be
connected by a signal channel to complete a system or perform
an operation.

5.3.10*% Energy Storage System (ESS). One or more devices
installed as a system capable of storing energy and providing
electrical energy into the premises wiring system or an electric

power production and distribution network. [70, 2023]

3.3.1]1 Fire-Resistant-Bated Construction. Construction  in
which the structural members, incuding walls, partitions,
columns, floors, and roof construction, bhave fre resistance
ratings of time duration not less than that specified in this
stancard.

3.3.12 Fire Risk Analysis. A process o characterize the risk
associated with fire that addresses the fire scenario or fire
scenarios of concern, their probability, and their potential
CONSCQUEnces.

$.35.15% Informarion Techmltg\ﬁquipment (ITE). Equip-
ment and systems rated 1 15 or less, normally found in
offices or other business @Iiwhmrnu and similar environ-
ments classitied as ordi cations, that are used for creation

and manipuolation @F voice, video, and similar signals that

are not commupigabons equipment and do not process
rnmmnnirminnﬂb hits, [T0, 2025]

3.3.14 Imi ecting Cables. Signal and power cables for
CpCration control of a system.

5.3.1 Area. An area of a building where the ITE room
is I d. including support romms served by the same special

airconditioning /air-handling equipment as the ITE room.

A6 ITE Immersion Cooling Liguid. An insalating liquid

‘Z-' {diclecwric) wsed for the purpose of cooling FTE throwgh direct

contact that is contained within the TTE system.

3.3.17 ITE Room. A room within the ITE area that contains
the ITE.

3.3.18* ITE System. Any elecoronic  digital or  analog
computer, along with all peripheral, support, memory,
programming, or other directly associated equipment, records,
storage, and activities,

3.3.19 Leak Detection Q}mte-m A device or arrangement of

sensors that detects the presence of I'irluirh.
%.3.20 Material.

3.3.20.1 Combustible Material. A material that, in the form
in which it is used and woder e conditions anticipated, will
ignite amd burng a material that does not meet the defini-
tion of noncombustible or limited-combusable.

3.5.20.2 Limited-Combusiible Material, See 62,2,
3.5.20.3* Maxinun Allowable Quantity (MAQ). The quan-

tity of hazardous material permitted in a conrol area. [1,
2024 ]

3.3.20.4 Nowcombustible Material. See 6.2.].
3.3.21* Modular Data Center (MDC). Prefabricated mnits,

rated 1000 volis or less, consisting of an outer enclosure hous-
ing multiple racks or cabinets of information wchnology equip-
ment (ITE) (eg., servers) and various support equipment,
such as electrical service and distribution equipment, HVAC
systems, and the like. [70, 2023)
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3.3.22 Of-Gas. The event in which the [battery] cell case
vents due to a rise in internal pressure of the cell. [B55, 2023]

5.3.23 ﬂp‘l:'wxl Fiber Cable. A factory assembly or ficld assem-
bly of one or more optical fibers having an overall covering,

[70, 2025]

3.5.24 Plenum. A compartment or chamber o which one or
more ducts are connected and that forms part of the air distri-
bution system. [90A, 2024]

3.3.25* Raceway. An enclosed channel of meallic or nonme-
tallic materials designed expressly for holding wires, cables, or
bushars, with additional funetions as permitted in NFPA 70

3.3.26* Raised Floor. A pladform with removable panels
where equipment is installed, with the intervening space
berween it and the main building floor used 1o house the inter-
comnecting cables and ar times is used as a means for supplying
conditioned air to the I'TE and the room.

3.3.27 Records.
3.3.27.1 Important Revords. Records that could be repro-

duced only at considerable expense and lubor or only afler

considerable delay.

3.3.27.2 Vital Records. Records that are irreplaceable, such
as records of which a reproduction does not have the same
value as an original: records needed o sustain the business
prompily or o recover monies used to replace buildings’
equipment, raw materials, finished goods, and work in
progress; and records needed o aveid delay in restoration
of production. sales, and service,

3.3.28 Remote Disconnect Control. An eleciric device an
circuit that controls a disconnecting means through a :H:l.u'@

equivalent device. [70, 2023]

3.3.29 Separate Fire Division. A portion of a buildin i off
from all other portions of the building by fire walls2tire doors,
and other approved means adequate to puur ¥ fire that

can occur in one fire division from extmd@ another fire
division.

$.3.30* Support Equipment. Ferm @ v installed equip-
ment that 15 essential to the apera ITE, as well as equip-
ment Trmpn:r'inl} nsed fior m'u ce, installation, or de-
installation of ITE,

3.3.51 Thermal Runaway. L‘dL‘lI.'!K of an electrochemical
system in an uncontrollable fashion. [855, 2025]

3.3.52 Uninterruptible Power Supply (UPS). A device or
system that provides gquality and contnuity of ac power through
the use of a stored-energy device as the backup power source
during any pericd when the normal power supply is incapable
ol performing acceptably, [111, 2022]

3.3.33 Zone. A physically identifiable area (such as barriers or
separation by distance) within an  information  technology
equipment room, with dedicated power and cooling systems
for the informarion technology equipment or systems, [70,
Hred)

3.4 Aisle Containment.

3.4.1*% Aisle. The passageway between ITE or between ITE
and a wall that allows personnel access to the TTE for service or
operation of the equipment.

Cy* (2)

3.4.2° Aisle Containment. An HVAC method deploved in the
occupied arca of an air-cooled ITE space urilizing physical
separation of hot exhaust air from cooler intake air berween
equipment cabinets, rows of I'TE, or associated power and cool-
ing infrastructure; containment is typically above and at both
ends of a hot aisle or a cold aisle, in whole or part,

3.4.3* Cold Aisle. The aisle in front of the airflow inmkes on
the ITE where HVAC cooling airflow 1s controlled.

3.4.4% Hot Air Collar. An air conveyvance assembly used 1o
direct heated exhaust air from ITE cabinet (s), EuLIusum{s} or
rack(s) directly to a return air path.

3.4.5® Hot Aisle. The aisle at the rear ol the ITE where
heated exhaust air is controlled and directed inio the aisle for
return o the HVAC equipment.

Chapter 4 Fire Protection Approaches

4.1 Fire Protection A

for ITE SystEms, ITE r

I'he fire protection approach
, and I'TE areas shall be permitted 1o
he determined ba an evaluation of fire risks and hazards
associated with sife and services provided and the business
continuity pla :& and disaster restoration capahilities of the
ITE .\:r_u‘r.if'irﬁk I site,
4.].1@[&& protection approach shall be established with
i

COISE ion given o the following factors:

0 xposure threat to facility occupants, the general public,
é. rmrrgrnn responders, 1nd exposed property from a fire
occurring at the facility, adjacent to or within ITE areas

The importance of the continuity of the data being stored

or processed by the [TE

(3 Methods and equipment employed as part of a nsk
management or business continuity strategy that allow
data to remain viable during and after an event or o be
replaced or restoned

(4) The potential for a given protection strategy to result in a
service or data disruption or inhibit the ability of the data
provider to restore operation and access to the data in a
timmely manner post-event

4.1.2 The hire protection approach shall be developed in

conjunction with the considerations in 4.2.3 resulting in the

use of one or both of the following strategies within ITE areas:

(1) Prescriptive-lused  approaches in accordance with this
standard

12y A fire risk=based approach in accordance with 4.1.3 and
Section 4.2

4.1.3 A fire risk=hased approach shall be permitted 1o be used
o determine the construction, fire suppression, fire detection,
and wtility requirements for ITE systems, ['TE rooms, and ITE
areas where specifically permitned by this standard that are
necessary  to achieve the purpose of this smandard. (See
Section 1.2.)

4.2 Fire Risk Assessment.

4.2.1* The fire risk assessment permitted by 4.1.2 shall be
documented and acceptable o the authorty having jursdic-

ton (AH]).

4.2.2 The fire risk assessment shall include an evaluaton of
the risk management considerations ontlined in 4.2.3,

2024 Ecleticn
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4.2.3% The following elements shall be considered o deter-
mine the level of acceprahle fire risk documented as part of the
fire risk assessment (e also Annex Ch
(1)® Lile safery aspects of the computing lunction
(2) Life safery of occupanis of ITE areas and adjacent
spaces, emergency responders, and the general public
(3} Fire threat of the installation o occupants or exposed
property
(4)  Continuity of service, operation, and data access
{5} Size and value of ITE arcas
() Economic los from loss of function or loss of records
{7} Economic loss from value of damaged equipment
(8} Loss of customer data hosted on [TE
(9} Regulatory impact
(1} Reputarion impact
(11} Construction and compartmentation of I'TE arcas
(12} Fire suppression and detecrion feamres provided for ITE
arcas
(13) Response rime 1o an alarm
(14) Local firefighting capabilities
(153} Redundant infrastructure, including offsite processing
i}'strmn

4.24 The fire risk assessment shall cover the entire ITE area,
including all adjacent exposures.

4.2.5 An approved performancebased approach, in accord-
ance with Chapter 5, shall be permited w be applied selec-
tvely o specifically identified areas, hagards, or equipment or
o specific fire protection requirements for an entive ITE area.

4.5 Telecommunications Risks.
4.3.1 Telecommunications Risks for the Private Network.

4.3.1.1 To assess and evaluate the damage and intrrnlpL'L{m()Q"

shall be conducted on the impact of the loss of data

COMmImUnIcations. QJ

4.3.1.2 The provisions of this standard shall a those
areas housing telecommunications equipment are part of
a private network or where the need [or pm%‘.]_iuu has been
determined by the risk evaluation outlined 1.1.

4.3.2 Telecommunications Risks For th lic Metworks.

4.3.2.1 NFPA 76 shall apply o tr communications facilities
that are part of the public nrnQrG outlined in the scope of

potential of the loss of ITE room operations, a risk ﬂuluati{s,

NFPA T6.

4.3.2.2 The provisions of this standard shall not apply to ele-
cormmunications facilities that are part of the public network.

Chapter 5 Performance-Based Design Approach

5.1 General.

5.1.1 The requirements of Chapter & shall apply 1o recognized
performance-based pracrices.

5.1.2 The performance-based design apprtmrh shall include
all of the following CoOmponents:

(1} Goals and ohjectives specified in Section 5.2
(2} Performance criterion specified in Section 5.5
(3} Fire risk assessment elements specified in 4.2.5

2024 Editian
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5.2 Gzoals and Objectives. The performance-hased design
shall meet the following goals and objectives:

(1} The performance-based approach allows the alternative
means o be utilized for the elements of the ITE svsiems,
ITE rooms, and I'TE areas as permitted in this standard.

(2} The risk anabsis, design criteria, design brief, system
performance, and testing criteria are developed in
accordance with this section.

{3} The design meets the scope and purpose of the standard
as detailed in Sections 1.1 and 1.2,

(4} The performance-hased design  provides equivalent
performance to the prescriptive requirements of this
standard,

5.3 Performance Criterion. ITE systems and ITE areas shall
be protected from damage by fire or its associared effects,
including smoke, corrosion, heat, and water.

5.4 Stakeholders. The smkeholders shall be pant of the
per[urmaur.e—h.u.ul design app 1 and include the owner or
owier’s representative, a lig I design professional experi-
enced in the design of firg life safety systems for ITE and
ITE areas, insurance re ntatives, the authority having juris-
diction {.'\H!'} and m&{ senbatives of the emergency responsg

enlilies.

N
5.5* i The performance-based design  docu-
THTE simm repared by a licensed design professional with

expuricqc\' ire protection, and be acceptable to the AH]J.
L

5.6 @gﬂ. Brief.
5.6.1% The design of the ITE area shall include a design brief
ﬂ;lp'l! 15 preparcd using recognized  performance-based design

C:}u:l.t.lin:r:s.

5.6.2 Any deviation from a prescriptive requirement shall be
detailed in the design brief,

5.6.3 Design  specifications  and  briels  uwsed in  the
performance-hased design shall be clearly stated and shown o
be realistic and sustainable,

L4 ‘spg‘nhr 1n<|'u‘cnnn 'rﬂtlng Or maintenance rﬁ:lmrf‘—
menis that are NECCSSATY i mainizan reliable [u-rEnrm;mrr' ol
the fire safety features n-f' the ITE area shall be smated in the
design hrief,

5.7% Independent Review. The AIT] shall be permitted o
require an approved, independent third party o review the
proposed design brief based on the documented fire risk
assessimnent accepled by the AHJ to provide an evaluation of the
design.

5.8 Final Determination. The AH] shall make the final deter-
mination as to whether the performance objectives have been
met.

5.9 Maintenance of Design Features. The design features
required for the ITE area to continue to meet the performance
goals and objectives of this standard shall be maintained for the
lifee of the building.
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Chapter i Construction Requirements

6.1% Building Constriction.

G.1.1 The ITE area shall he housed in a fully sprinklered
building in accordance with NFPA 13 or housed in one of the

following:

(1) A building with Type | (442 or 332) or Type 11 (222 or
111} construction in accordance with NFPA 23 (for
nansprinklered buildings, see 9.1.7)

2} A single-story building with Type 11 {000} construction in
accordance with NFPA 220 (for nonsprinklered buildings, see
el Ll

6.1.1.1 The building construction requirements in 6.1.1 shall
be permitted to be modified where a risk assessment, as
outlined in Chapter 4, identifies that an alternative means of
construction is acceptable.

6.1.2* Protection for the buailding housing the ITE area shall
be provided where it is subject o damage om external expo-
BUTE,

6.1.3* The ITE area shall be separared from other occupan-

cies within the building, including atria or other open-space
construction, by fire-resistant=-rared constriction,

6.1.3.1 The ITE room shall he srpar:ﬂrd from ather OCCUpan-
cies im the I'TE area by fire-resistant-rated construction.

6.1.3.2 The fire resistance rating shall be commensurate with
the exposure but not less than 1 howr for both.

6.1.3.3 The hresresistant=rated enclosures shall extend [rom

the structural floor o the structural floor above or w the ool C:)CD g

B.1.0.4 Every opening in the fire-resistant-rated constri El'
shall be protected to limit the spread of fire and o rtstr@‘;:"m

movement of smoke from one side of the ﬁrr—rfsis?h ated
comstction to the other, The fire resistance ra fowr doars

t
shall be as follows: QJ

(1} Z-hour fire-resistant-rated mnstructimQ&Wg-hnur fire-
resistance-rated doors

(2}  l-hour fire-resistant-rated const n — ¥rhour fire-
resistance-rated doors Q

6.1.3.5 The firc-resistant-rated riﬁ'\lrﬁnn shall be in accord-
ance with NFPA 100 and npplirﬂalr uilding and fire codes.

6.1.3.6 Under the follo gumlilium. the fire separation
requirements of 6.1.3 through 6.1.3.4 shall be permited o be
evaluated as part of the risk assessment as outlined in Chapter
4

(1} The anticipated (re exposures are docwmented.

(2} Alternate forms of fire separation are provided based on
the anticipated hre exposures.

6.2% Combustibility of Materials.

6.2.1 Noncombustihle Material.

6.2.1.1 A material that complies with any one of the following
shall be considered a noncombustble material:

(1}* The material, in the form in which it is used, and under
the conditions anticipated, will not ignite, burn, support
combustion, or release flammahble vapors when subjected
tor fire or heat.

(2} The material is reported as passing ASTM E136, Standand
Test Method for Asieising Combistibidily of Matevials Using a
Vertical Tube Furnace at 750°C,

(4)  The material is reporred as complying with the pass/fail
criteria of ASTM E156 when tested in accordance with
the test method and procedure in ASTM E2652, Standand
Test Method for Aswessing Combustibility of Matevials Using a
Tube Furnace with a Cone-Shaped Aivflow Stabilizer, ar 7507,

[5000:7.1.4.1.1]

6.2.1.2 Where the wrm Smited-combusithle is used in this staned-
ard, it shall also include the werm noncombusiilie.

[5000:7.1.4.1.2]

6.2.2 Limited-Combusiible Maierial. A material shall be
considered a limited-combustible material where one of the
following is met:

{1y The conditions of 6.2.2.1 and 6.2.2.2, and the conditons
of either 65.2.2.5 or 6.2.24, shall be meL
(2}  The conditons of & 5 shall be met.

[5000:7.1.4.2] N
6.2.2.1 The manﬁts not comply with the requirements

for a nnnmmhmk material in accordance with 6.2.1,

[5000:7.1.4.5 J,fg
aterial, in the form in which it is used, exhibits a

6.2.2.2
pot i$rat value not exceeding 3500 Bru/Th (8141 k] /kg)
od in accordance with NFPA 259, [5000:7.1.4.2.2]

&3 The material shall have a structural base of noncom-
ustible material with a surfacing not exceeding a thickness of
¥ in. (3.2 mm) where the surfacing exhibits a flame spread
index not greater than 30 when ested in accordance with
ASTM ES4, Standard Test Method for Surface Burning Characieris-
ties af Buitding Materials, or UL 7235, Test for Surface Burning Clhar-
acteristics af Building Materials, [5000:7.1.4.2.3]

6.2.24% The material shall be composed of materials that in
the form and thickness wsed neither exhibit a flame spread
index greater than 25 nor exhibit evidence of continued
progressive combustion when tested in accordance with ASTM
ER4, Standard Test Method for Surface Burning Chavacteristics of
Building Materialy, or UL 723, Test for Surface Burning Characleris-
tics of Building Materials, and ave of such composition that all
surfaces that would be exposed by cutting through the material
on any plane would neither exhibit a flame spread index
greater than 25 nor exhibit evidence of continued progressive
combustion when tested in accordance with ASTM ES84 o
UL 723. [5000:7.1.4.2.4]

6.2.2.5 Materials shall be considered  limited-combustible

materials where tested in accordance with ASTM E20965, Stand-

ard Test Method for Determination of Low Levels of Heat Release Hate

for Metevials and Producis Using an Osygen Consumption Calovime

fer, at an incident heat flux of 75 KW/ m® for a 20-minute expo-

sure, and both the following conditions are met:

i1} The peak heat release rate shall not exceed 150 EW/m®
for longer than 10 seconds.

(2)  The ol heat released shall not exceed 8 M[/m®,

[5000:7.1.4.2.5]

6.2.2.6 Where the term fmifed-combustible is used in this stand-
ard, it shall also include the wrm novcomirstine,
[5000:7,1.4.2.6]
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6.3 Location of ITE Area Within the Building.
6.3.1% The ITE area shall not be Incared above, below, or adja-

cent to areas or other simictures where hazardous processes are
located unless :lpprm-rd Pmtrrtiu‘. features are prrwidr-:l.

6.3.2* Access to the ITE area shall be restricted 1o anthonzed

Persons.

6.3.3* Asuucoural oor where an ITE system is located or dhat
supports a raised Moor installation shall incorporate provisions
o allow Tor removal of leaks from chilled water, heating water,
steam condensate, domestic water, liquid coolants, or water
[rom sprinklers or hrefighting operations.

6.3.3.1* Omne or more of the following methods shall be used
for liquid remaoval:

(1} Floor drain{s}
(2} Liguid containment with removal pumps
(3 Alvernate methods as approved by the AHJ

6.3.3.2* Underfloor spaces shall be provided with a leak
detection system where any utility liquids or computer auxiliary
cooling liquids are piped into the ITE room or are capable of
entering the room from adjoining areas.

6.3.4 Where an alternate solution, such as containment with
leak detection, is provided, the drainage requirements in G.3.3
shall be permitied to be evaluated as part of the performance-
based risk analysis as outlined in Chapters 4 and 5.

6.4 ITE Area Interior Construction Materials,

6.4.1 All interior wall and ceiling finishes in the ITE area shall
have a Class A rating in accordance with NFFA 101,

6.4.1.1 Interior wall and ceiling finishes in fully ﬂpnnLIrrﬁ'IcJQ,

ITE areas shall he prrrnlt?ﬂi to be Class B in accardance wi

NFFPA 1.
e o ¥

6.4.1.2 Interior Moor inishes used in ITE areas shall h@aﬁl
in accordance with NFPA 104, e,

6.4.1.2.1 Interior floor finishes in fully 1n:prnrlic[ur d ITE areas
shall he permitted to he Class 1 in accordanc NEPA IfH,

used in ITE area

6.4.1.3 Exposed cellular p!:mirs shall

construction.

6.5% Raised Floors. Where raised 'Q‘unn are used, they shall
comply with 6.5.1 through 6.

6.5.1 Suructural supporting n:gbers for raised Moors shall be
of noncombustible marerial.

6.5.2 Decking for raised Hoors shall he one of the following:

(1) MNoncombustible

(2} Pressure-impregnated,  fire-retardant-treated  lumber
having a flame spread index of 25 or less in accordance
with ASTM ES4, Standard Yot Method for Surface Burning
Characteristics of HBuilding Materials, or UL 723, Test for
Surface Burning Characleristics of Building Malerials

i3)  Wood or similar core material that is encased on the top
and bottom with sheer, cast, or exmuded metal, with all
openings or cut edges covercd with metal or plastic clips
or grommets so that none of the core is exposed, and that
has an assembly flame spread index of 25 or less in
accordance with UL 725, Test for Surfoce Burning Character-
isties of Huilding Matevinds

2024 Edition
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6.53 Access sections or pancls shall be provided in raised
floors so that all the space heneath is accessible. Tools needed
to provide access o the underfloor space shall be located in
the room, and their location shall he well marked.

6.5.4* FElectric cable n]::rnings. in floors shall be made smooih
or shall be otherwise prmrrTrd o prrrh:ldr the Pmi.llh'i.lif_‘!.' of
damage to the cables.

6.6 Penetrations and Openings in Fire-Resistant-Rated Enclo-
SUTes,

6.6.1 Cable penetations or other penetradons through
required lire-rated assemblies shall be firestopped with a liswed
firestop svstem that has a rating as specified in 6.6.1.1 and
G.6.1.2 where tested with minimum positive [urnace pressure
differential of 2.5 Pa (001 in. of water) under ASTM ES14,
Sandard Test Method for Fire Tests of Pevetralion Firestop Systems, or
UL 1479, Fire Tests of Penetration Fireslops,

% ind devices shall have an F
d not less than the required
he fire  barrier  penetrated,

6.6.1.1 F Ratings. Firestop syst
rating of not less than | h
fire  resistance  rarting

[107:8.5.4.2.5] %)
6.6.1.2 T Ratings.

zontal assembliess
and not less th

etrations in fAre-resistance-rated  hor-
have a T rating of not less than 1 hour,
e fire resistance rating of the horizontal

assembly L}\ 3.4241]

6.6.1.2. 5 AT rating shall not be required for either of the

ol

{1} or penetrations contained within the cavity of a wall
assem by
Penetrations through floors or loor assemnblies where the
penetration is not in direct contact with combustible
material

[101:5.5.4.2.4.2]

6.6.2 Pass-throughs or windows located in fire-resistant-rated
comstruction shall he equipped with an automatic fire-rated
shutter, a service counter fire door, or firerated windows
installed and maintained in accordance with NFPA 80,

6.6.2.1 The shutiers, service counter door, or windows shall be
operated automatically by the presence of either smoke or fire
on cither side of the wall.

6.6.2.2 The hre rating of the shuters, service counter door, or
windows shall not be less than the fire rating of the wall in
which it is locaged.

6.6.3 All air ducts and air transfer openings passing through

fire-resistant-rated construction shall be provided with auto-
matic fire and smoke dampers,

6.6.3.1% Fire and smoke dampers shall be mstalled in accord-
ance with NFPA 904,

6.6.5.2 Fire dampers shall be maintained in accondance with
NFPA B0,

6.6.3.3 Smoke dampers and combination fire/smoke dampers
shall be maintained in accordance with NFPA 105,
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6.7* Aisle Containment and Hot Air Collar Systems for ITE.

6.7.1 Aisle containment and hot air collar sysrems shall be
prrm'lttrrl io be one of the following:

(1) Factory-packaged and aftermarker  systems  designed,
provided, and installed in accordance with the manufac-
mrer's instructions

i2)  Fieldconstructed: systems  designed and  constructed

USING COMMON consirction materials

6.7.2 Both types of aisle containment systems shall comply
with 6.7.5 through 6.5.10.1.

6.7.3 Elements of aisle containment and hot air collars shall
be constructed of materials that have a maximuom fame spread
index of 50 wnd a masimum smoke development of 450 in
accordance with one or move of e following:

(1} ASTM ES4, Standard Test Method for Surface Burning Charac-

teristics of Building Materials

{2y UL 723, Test for Surface Burning Characieristics of Buwilding
Meterials

6.7.4* Aisle containment sysiems and hot air collars shall not
be considered w be plenums.

6.7.5 Aisle containment systems shall be permined 1o be
applied o hot aisles or cold aisles of ITE.

6.7.6* Detecrion and mpprrs&iml EOMOTNENES within aisle
containment systems shall be rated for the intended tempera-
tures of hot aisles when installed in those locations.,

6.7.7 Where aisle containment systems are installed, the exist-
ing suppression and detecoon systems shall be evaluated, medi-

!
fred, amd tested as pecessary Lo maintain complianee with I.hiﬁ‘.-;:;‘D

applicable codes and standards.

6.7.8 Where automatic sprinklers are present and the,; icas
tion of aisle con@inment systems or hot air collars’ cheaes
obstmictions to proper operation of sprinkler :@yjms. the
sprinkler svstem shall be modified as necessary miply with
NFI'A 13,

where all of the fnllm-ln'ng condifions

6G.7.8.1% ."ipr:inklﬂ' system modificatio ?ﬂ.l not he rn‘luirn:!
é’n 1:

detection initiates the
ior oo operation of the

(1}* An awtomatic means of sm

removal of the obstructio

SIPPression system,

Removing the nhsmﬁm or a portion thereof does not

compromise means of vgress per NFPA 107,

The design and insmallation of removable obstruction

elements does not diminish the level of protecrion thar

existerd prior o the installation of the aisle containment

or hat air collar.

{4)* The releasing devices are listed for the application,

(53} Al removable obstructions are removed for the entire
SUppression zone,

(2)
(3

6.7.9 Where gascous suppression systems are present, they
shall be designed to develop the required concentration of
agent for the entire volume they serve, in accordance with
MNFPA 2001,

6.7.10 It the aisle containment prevents the gaseous suppres-
sion systemy, where present, from producing the required
design concentrations, the gascous suppression system shall be
madified to produce the required concentration throughour
the volume served.

6.7.10.1% Gaseous suppression svstem modifications shall nor
be required where all the following conditions are mert:

ALy ic means of = . wClon initates e

(1)* An antomatic means of smoke detection initates th
removal of the obsuruction prior w the suppression
SVALEI Operation.

(2} Remowving the obstruction or portion thereol does not
compromise means of egress per NFI'A 1o,

(3) The design and installation of removable obstction
elements does not diminish the level of protection thar
existed prior to the installation of the aisle containment
o ot air collar.

i4)* The releasing devices are listed for the application.

() All removable obstiructions are removed for the entire

SUpprossion zone,

Chapter 7 Materials and Equipment Permitted in the
Information Technology Equipment Area

7.1 General. . 00
7.1.1¥ Omly ITE and it equipment shall be permitted in
the ITE room.

N
7.1.2 Small w E&ea& shall be permitted within the ITE room
if all the ful]aé%‘qﬁ conditions are met:
(1) Areds afe not occupied on a full-ome basis,
(2) Turmiture,  mcluding  desks, s consuucted  of
noncombustible material (e, metal). The constuction
C;\tml include a high-pressure laminate veneer on the desk-
Lop.
% Space dividers and svstem fwnitre panels and chairs
with upholstered assemblies exhibit a maximum rate of
heart release not exceeding 80 kW (273,000 BTU/ hr) and
a maximum total heat release not exceeding 25 M]
(23,700 BTU) within the first 10 minutes of est where
tested in accordance with ASTM EL1537, Standard Test
Metho for Five Testing of Ujpholstered Furniture,
Paper records, manuals, drawings, and all other combust-
ble materials are stored in fully enclosed noncombustible
cabineis or cases.
The quantity of records, manuals, drawings, and all other
combustible materials kept in the room are limited o the
absalute minimum required for essential and efficient
GpeTALON,
Trash recepacles, where provided, are listed, provided
with fight-fitting or self-closing lids, and constructed of
marerials thar are either noncombustible or meet a peak
hear release rate not excecding 300 kKW,/m® (45,14
BTU /hr/fi?) where tested in accordance with ASTM
E15354, Standard Tess Method for Heat and Vichle Smke
Bielease Rates for Materials and Products Using an Oxygen
Consumption  Calovimeter, at an incident hear flux of
50 kW, m? (15,850 BTU /hr/ft*) in the horizontal orienta-
tion in accordance with UL 242, Nopmetallic Containers for
Wasee Paper, or UL 1315, Containers for Waste Pajer.

7.2 Record Storage.

7.2.1 The amount of records within the ITE room shall be
kept w the absolute minimum required for essental and effi-
clent operation.

(4)

()

(&)

7.2.1.1 Only records that are essential to the ITE operations
shall be permitted to be kept in the I'TE room.
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7.21.2 An amtomated information storage svstem  (AlSS)
conforming 1o the requirements of 9.1.4 shall be permitted in
the ITE room.

7.9.9 T.'lpr libraries and record storage rooms within the ITE
area shall he prﬂtnﬂf‘d by an extinguishing system and separa-
ted from the ITE room and other pnni.nn.-'. of the ITE area by
fire-resistant-rated construction. The fire resistance rating shall
be commensurate with the exposure but not less than 1 hour.

7.2.3 The records storage room shall be used only for the stor-
age of records.

7.23.1 All other operations, including splicing, repairing,
erasing, reproducing, cataloging, and so forth, shall be prohibi-
ted in this room.

7.2.3.2 Spare media shall be permined w be stored in rhis
room if they are wmpacked and stored in the same manner as
the media containing records,

7.5 General Storage.

7.3.1 Paper stock, inks, unused recording media, and other
combustbles within the ITE roomn shall be restncted to the
absolute minimum necessary for eflicient operation. Any such
materials in the ITE room shall be kept in towlly enclosed
metal fle cases or cabinets or, f provided for o iodividuoal
machine design, shall be lmited w the quanty prescibed and
located in the arca designated by the equipment manufaciurer.

7.3.2 Reserve stocks of paper. inks, unused recording media,
and other combustibles shall be stored outside the I'TE room.

733 The space beneath the ratsed floor shall not be wsed for
STOTAZE PUTPOSCS.,

7.5.4 Storage in Battery Rooms. Combustible material 5!1:{“(.}2"

not be stored in battery rooms, battery cabinets, or hatlre:)
enclosures,

Chapter 8 Construction of Information T
Equipment

B.1 ITE. Q\%

8.1.1 Equipment and r-:-phrtm;l\'l‘:‘gws shall meet the
requirements of UL 608MEL, fafe Fechnology Biguipment
— Safety — Pant I: General Requt s, or UL 62368-1, Audin/
Viden, Frformation and Commu n Technology Egquifonent —

Part 1: Safety Requiremenis.

B.1.2* Each individual wunit shall e constroceed in such a way
that by lmiting combustible materials or by use of enclosures,
fire is not likely w spread bevond e unit where the source of
ignition is located. Automatic protection shall be provided Tor
all s ot so constructed.

8.1.3 Listed ITE shall be considered as meeting the require-
menis of 8.1.2,

8.1.4% Enclosures of floorstanding equipment having exter-
nal surfaces of combustible materials of such size that can
contribute to the spread of an external fire shall have a flame
spread index of 50 or less in accordance with ASTM E84, Stand-
ard Test Method for Surface Burning Characteristics of Building Mate-
rialy, or UL 723, Test for Surface Burning Characteristics of Building
Materials.

2024 Editian

B.1.4.1 Equipment conforming oo the requirements of
UL 685, Informadion Technology Equipment; UL G0950-1, Infor-
mafion Technolopy Fquwifrment — Safery — Fart 1: Ceneral Require
ments,  or UL GB2368-1,  Audie/Vide,  [nformation  and
Communication Technology Equifmient — Part T0 Safety Requive
sments, shall be considered as meeting the requirements of 8.1.4,

8.2 Construction Features. If the design of the unit is such
that ail or equivalemt ligquid is required for lubrication or
hydraulic purposes, it shall have a closed-cup flash point of
149°C (300°F) or higher and a container that 15 of sealed

construction, incorporating antomatic pressure relief devices.
8.2.1* Acoustical Materials. (Reserved)
8.2.2 ITE Immersion Cooling System.

8221 Immersion Cooling Unit Installation, Manufacoarers'
instructions shall be followed for installation, maintenance,
and aperation for all immersion cooling unirs,

8.2.2.2 ITE Immersion Coo Liguid. Insulating liguids
shall he noncombustible ‘e a closedcup flash point of
135°C (275°F) or hight'&g

8.2.2.% ITE ke Cooling Unit — Single-Phase, A
sysbem designed fulsthe purpose of single-phase  immersion
cooling of ITE @g insulating liquids shall comply with the
following: {

{1} Haw
Ty U
(3}

1 or access poinit
Josed piping

isted or approved

2: .4 ITE Immersion Cooling Unit — Two-Phase. (Reserved)
* ITE with Integral Battery Backup.

8.3.1 Where ITE includes integral battery hackup, the integral
battery backup shall be included in the product listing.

8.5.2 Where ITE includes integral batwery backup, the ITE
shall be installed and operated in accordance with its listing
and the manufacturer’s instructions.

Chapter 9 Fire Protection and Detection Equipment

9.1 Automatic Fire Protection Systems.

9.1.1 ITE rooms and ITE areas located in a sprinklered build-
ing shall be provided with an antomatic sprinkler system.

9.1.1.1 ITE rooms and ITE areas located in a nonsprinklered
building shall be provided with one or more automatic fire
suppression systems as permitted by Chapter 9.

9.1.1.2 The requirement of 9.1.1.1 shall be permitted o bhe
evaluated as part of the fire risk assessment as outlined in
Chapter 4.

9.1.1.3*  An antomaric fire suppression system, as permited by
Chapter 9, shall be provided for the protecrion of the area
below a raised floor in an ITE room or I'TE arca where the area
below the raised floor contains combustible material other
than what is permitted in 9.1.1 .4,
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2.1.1.4 An automatic fire suppression system shall not be
required for the protection of the area below a raised floor in
an ITE room or ITE area where combustible marerial under
the floor is limited w the following:

{1} Cables listed for plenum use

{2y Listed plenum communications raceways

{3 Listed equipment power cords up to 4.6 m (15 ft) each

{4y Cables installed in metallic raceways

(5) Insmllatons in compliance with Section MMLZZ(C) of
NFPA 70

{6) Listed cooling hoses

9.1.1.5 Where a gaseous fire extingnishing system is prm'irlrd
only under a raised floor, the gaseous system shall be either
carhon dioxide or an inert gas.

8.1.1.6 Where a clean agent fire extinguishing system is provi-
ded w protect the space above the ratsed floorn, the space under
the raised floor shall be sinultaneously protected by the clean
agent fire extinguishing system.

9.1.2% Automatic sprinkler systems protecting ITE rooms or
ITE areas shall be installed in accordance with NFFA 13

9.1.3 Sprinkler systems protecting ITE areas shall be valved
separately from other sprinkler systems,

9.1.3.1 Valves shall he in an approved location that is exterior
to the room, readily accessible, and labeled as to what they
control,

9.1.4* Automated information storage system (AISS) units
comtaining combustitde media with an aggregate storge
capacity of more than 0.76 m* (27 ft*) shall he protected within

each unit by an antomatic 5}1rink]m‘ SYSLEML OF 3 Faseos a;"rnl:b

extinguishing system with extended discharge.

8.1.5 The requirement of 9.1.4 shall be permitted o alu-
ated as part of the fire risk assessment as outlined in Cliipter 4.

8.1.6 Automatic sprinkler systems protecting
ITE areas shall be maintained in accordance @i

9.2% Automatic Detection Systems. Y,
9.2.1* Auromatic detection rquipgn(rﬁs all be installed o

provide early wamning of fire,

LRLTHTEREiT
FA 25,

9.2.1.1 The equipment used slzgl a a listed smoke detection-
type system installed an @I iained in accordance with
NFPA 72

9.2.1.2 Each of the ITE areas, including aisle containment and
hot air collar svstems, where present, shall be evaluated o
determine the hazards and ambient conditions that are present
and the corresponding performance level of the detection
SYSLem,

8.2.2* Automatic detection  syistems shall be installed  to
prowide early waming of fire in the following locations:

(1) At the ceiling level throughout the I'TE area

{2} Below the raised floor of the ITE area containing cahles

{3)* In the exhaust/renurn air stream where aisle containment
SYRTCmMS are used

4} In the return air siream where the above ceiling area is
nsed as a return air plenum

9.2.2.1 Smoke detectors or sampling ports installed on return
air openings shall have a coverage arvea of no more than 0.4 m®

(4.

9.2.3* Where detection is used for the monitoring of Ore in
individual ITE cabinets, the following shall be met:

(1)  Detectors or sampling ports shall be located in the main
airflow at the exhaust vents, downstream of the airflow
distribution path, or in accordance with the manufactur-
er's published instructions.

2y Multiple detectors or ports shall be provided when the
cabinet has muluple outlet vents.

(3) Il the cabinet s comparunentalized, cach compartument
shiall have a detector or port.

(1) Where cabinets are fned with in-cabinet suppression
systemns, the detection system shall provide an alarm
signal for each cabinet or group of cabinets if the
suppression system is o be released inwe several cabinets
simultane ously. {\*

9.24 Where dotectinm@q&cd for the monitoring of fire in
ITE with {'Imc-muplu@. ooling units, detectors or sampling
paorts shall be provi

9.2.5 In thel

at the return inlets.

rea, where the space ahowve the susprnrlrrl

ceiling or ¢ ratsed access floor is nsed o circulate air to
other par, he building, automatic smoke detection shall be
instal ome of the following locations to operate the smoke

da required by 6.6.3;
0 'hrnnghnut the above fr.'lling space or below raised
) ;:’.:l

aceess toor space
Ar cach smoke damper

(3)  Ar other approved locations o detect smoke entering or
exiting the I'TE arca

9.2.6 Where interlock and shutdown devices are provided., the
electrical power to the interlocks and shutdown devices shall he
supervised by the fire alarm control panel.

9.2.7 Where power is required for the operation of the discon-
necting means in 1145, that elecrical power shall be super-
vised by the fire alarm control panel.

9.2.8 The alarms and wouble signals of auromaric detection or
extinguishing systems shall be arranged o annunciate at a
constanthy arended location,

9.3 Portable Exnngmr.heﬂ

9.3.1 Listed portable fire extinguishers of the carbon dioside
type or a halogenated agent type shall be provided for the
protwection of electronic equipment. The extunguishers shall be
maintained in accordance with NFPA 10,

9.5.2% Listed extinguishers with a minimum rating of 2-A shall
be provided for use on fires in ordinary combustible materials,
such as paper and plastics. Dy chemical extinguishers shall not
b permitted.

9.3.3 A sign shall be located adjacent to cach portable extin-
guisher and shall plainly indicate the type of fire for which ir is
intended.

9.4 Gaseous Total Flooding Extinguishing Systems.

9.4.1* Where there is a critical need w protect data in proc-
ess, redouce equipment damage, and Gaciliate return e service,
consideration shall be given w the use of a gaseous agent
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inside units or total flooding  svstems in sprinklered  or
nonsprinklered ITE areas.

9.4.2 Where gaseous agent or inert gas agent total flooding
systems are used, they shall be designed, installed, and main-
mined in accordance with the requirements of NFPA 12,
NFPA 124, or NFPA 2001, The agent selected shall not canse
damage to the ITE systems and media. (See Anwee £1)

9.4.2.1 The power o all electronic equipment shall be discon-
nected upon activation of a gaseous agent twtal Oooding
system, unless the risk considerations outlined in Chapter 4
indicate the need or continuous power.

9.4.3* Hot aisle or cold aisle containment systems shall not
obstruct the free flow of gascous clean agent suppression
svstems 1o the ITE or cooling system serving the contained aisle
within an I'TE room or zone.

9.44% Gascous agent sysiems shall be automatically acruated
by an approved method of detection meeting the requirements
of NFPA 72 and a listed releasing device compatible with the
SVELCIM.

9.4.5%¥ Where operation of the airhandling system  would
exhausi the agent supply, 1t shall be mterlocked o shut down
when the extinguishing system is actuated.

9.4.6% Alarms shall be provided o give positive warning of a
pending discharge and an actual discharge.

9.5 Warning Signs. Where continuous power s provided,
signs shall be posted at each perimeter entrance @ the ITE
areas warning that electrical equipment will remain energized,
either upon activation of the suppression system or disconmnect
of main clectrical service.

9.6* In-E‘uildimg En'berg'encr’
Enhancement qyslem Where

responder communications enhancement systems are requl
for the huilding, such systems shall be installed o @min’
interference with ITE in accordance with NFPA 12 f‘\

9.7 Training. Designated ITE area personnel shalkbe continu-
ally and thoroughly trained in the funcbogaig™of the alarm
svatem, desired response o alarm conditiefis, location of all
emergency equipment and tools, and 1 f all available extin-
guishing equipment. This training s encompass both the
capabilities and the limitations of gach available type of extin-

guisher and the proper r-pcragl procedures of the extin-
guishing systems.

9.8 Expansion or Renovations.

9.8.1 Whenever changes are made to the ITE area — for
example, size, installation of new partitions, modification of the
gir-handling systems, or revised ITE layout — the potemtial
impact on existing fire detection and extinguishing svstems
shall be evaluated and corrective changes shall be made if
IECESSATY.

9.8.2 Modifications or alterations as outlined in 9.8.1 shall be
submitted 1o the AHJ for approval,

9.9 Hybrid Fire-Extinguishing Systems.
9.9.1 Where pmvidcrt, hvbrid fire-extinguishing svstems shall
be installed in accordance with NFPA 770,
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9.9.2 Hyhbrid fire-cxtinguishing systems shall be designed and
installed for the specific harzards and protection objectives of
ITE areas in accordance with the listing,

893 Detection systems used for the operation of hybrid fire-
extinguishing systems shall be installed in accordance with the
listing criteria.

9.10 Water Mist Fire Protection Systems.

9.10.1 Where provided, water mist fire profection svsiems
shall be installed in accordance with the requirements of
NFPA 750,

8.10.2 Warter mist fire protection systems shall be designed

and installed for the specific hazards and protection objectives
in ITE areas in accordance with the listing,

8.10.3 Detection systems utilized for the operation of water
mist fire protection systems shall be installed in accordance
with the listing criteria. (\ .

o9
Chapier 10 Rcmrd\%l or Stored in Information
T-rd:u:n@r uipmeni Rooms
10.1* Protection for Records Within the ITE Room.
Any records reg v kept or stored in the ITE room shall be

provided witdhtheTollowing protection:

nportant records that have not been duplicated
5] = stored in listed record protection equipment with
ass 150 1-howr or better fire resistance rating as
&uﬂintd in UL 72, Tesis for Foe Resistance of Record Protec-
o tion Equipirend,
ng-?r All other records shall be stored in closed metal files or
cabinets.

Rei{.mmder Communicatio @
in-huilding  emer ; 10.2 Records Stored Outside the ITE Room.

10.2.1* Al vital and important records shall he duplicated.
Duplicared records shall be stored in 3 remote location that
would not be exposed to a fire involving the original records,
Records shall be stored in fire-resistive rooms in accordance
with NFPA 232,

10.2.2 The insallation of portable extinguishing equipment
shall be in accordance with Section 9.5,

Chapter 11 Utilities

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

11.1.1 All marerials and products, including the materials of
construction of the HVAC system, shall comply with the
requirements of MFPA SA,

11.1.2% Any HVAC system that serves other accupancies shall
also be permitted 1o serve the ITE area.

11.1L.3 Dampers in HVAC systems serving ITE areas shall oper-
ate upon activation of smoke detectors and by operation of the
discomnecting means required by 11.4.5. The automatc fire
and smoke dampers required by 6.6.3 shall also operate upon
activation of smoke detectors and by operation of disconnect-
ing means required by 11.4.5.

11.1.4 Air ducis thar pass throngh the informarion technology
arca and only serve other rooms shall be provided with fire
dampers.
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11.1.5 All pipe and duct insulation and linings, including
vapor barriers and coatings, shall have a flame spread index of
25 or less without evidence of continued progressive combis-
tion and a smoke developed index no higher than 51, in
accordance with ASTM ER4, Standard Test Method for Surface
Hurning Chavacteristics of Building Matevials, or UL 723, Tar for
Surface Burning Characteristics of Fuilding Matevials,

11.1.6% Air filters for use in airconditioning systems  shall
comply with the requirements of UL 900, A Filfter (s,

11.2* Coolant Systems. If a scparate coolant system s
required for operation of an ITE installation, the system shall
be provided with an approved alarm w indicate loss of Liguid.

11.3* Electrical Service., Equipment, powersupply wiring,
equipment interconnecting wiring, and grounding of ITE and
systems in an I'TE room shall comply with this section,

11.3.1* Insmallation of all electrical equipment and wiring and
all oprical fiber cabling shall conform o NFPA 76,

1L.3.2 Transformers installed in the ITE area shall be of the
dryv type or the npe filled with a noncombustible dielectric
medium. Such transformers shall be installed in accordance
with the requirements of Article 450 of NFPA 7.

11.3.3 Service enmrance transformers shall not be permired in
the electronic I'TE area,

11.3.4* Protection against overvoltage shall bhe provided in
accordance with Article 242 of NFPA 70

11.3.4.1 Surge protective devices shall be listed and labeled in
accordance with UL 1449, Surge Provective Deoices.

11.3.5 Emergency lighting shall be provided in the ITE a L'il.e'c.')

11.3.6 Al elecrical wiring and oprical fiber cabling in ir
space above a suspended ceiling shall conform o th
ments in NFPA 904 for installation in a ceiling caxry plenum
and to the requirements in AFFPA 70 for installagof/in “other
spaces used for environmental air” when rh ace is nsed
for the movement of air.

11.3.7% Signal h1:|1ng and r'!hlmg Qﬁ%mg n'ptlral fiber

cables, installed in an air space be ratsed floor shall be

listed.

11.3.7.1 Where the air space H;\ﬁa radsed floor is protecied
by an automatic Are so '@uu systent, signal wiring and
cabling liswed for [J-]n:numlﬁ'ir:l; and general-purpose use shall
be permitted o be installed exposed w the airflow in the air
SpACe.

11.3.7.2 ‘Where the air space below a raised floor is not protec-
ted by an automatic five suppression svstem, only signal wiring
and cabling listed for plenum use shall be permitted o bhe
installed exposed o the airflow in the air space,

11.3.7.3 Where the air space below a raised floor is not protec-
ted by an auromaric fire suppression system, signal wiring and
cabling listed for plenum, riser, and general-purpose use shall
be permirtted to be installed in metal raceways in the air space.

11.3.8 Electrical power supply cords up to 4.6 m {15 ft) in
Iength shall be permitted in an air space below a mised floor.

Copyright &

11.4 Supply Circuits and Interconnecting Cables.

11.4.1 Interconnecting Cahles. Separate ITE wunits shall he
rn'n'.niﬂrd t0 be interconnected by means of histed cables and
cable asscmblics,

11.4.2 The 4.6 m (15 fi) limitaton on power cords shall not

apply to interconnecting cables.

11.4.5% Abandoned Cables. The accessible portion of aban-
doned cables shall be removed unless contained in a raceway.

11.4.4 Installed Circuits and Cables Identified for Futire Use.

11.4.4.1 Ciremirs and cables shall be permirned o be installed
in ITE areas and identified for fumure use if they comply with

11,442 and 11.4.4.5.

11.4.4.2 The circuits and cables shall be marked with a tag of
sufficient durability to withstand the enviromment involved.
11.4.4.3 The tags shall h:n':@l,c following informeation:

(1) Date identified fo wses

(2}  Date of intend
(3)  Information

11.4.5 Discor

11.4.5.1* .%%]JPTWII means shall be provided to disconnect
prower clectronic equipment in the ITE room or in desig-
nate ha within the room,

1 o the mtended luture use

Means,

2% There shall be a similar apprm'rrl means to discon-
the power to all dedicated HVAC systems serving the room
rdesignated zones.

ll..-i.5.5 Activation of an HVAC disconnecting means shall
cause all required five/ smoke dampers o close,

11.4.5.4% Disconnecting means shall be implemented by one
of the methods listed in 11.4.5.4.1 through 11.4.5.4.2.

11.4.5.4.1 Remote Disconnect Conitrols.
11.4.54.1.1 Remole disconnect conurols shall be located an

approved locations readily accessible in case of fire w author-
ired personnel and emergency responders.

11.4.54.1.2 The remote disconnect controls for the control
of electronic equipment power and HVAC systems shall be
prouped and identified,

11.4.54.1.%3 A single means o conirol electronic n‘luiprnrnr

power and HVAC systems shall be prrmilfrrl.

11.4.5.4.1.4 Where muldple zones are created, each zone shall
have an approved means o confine fire or products of combus-
tion 1o within the zone.

11.4.5.4.1.5 Additional means o prevent unintentional opera-
tion of remote disconnect conrols shall be permitted.

11.4.5.4.2 Alternative Disconnecting Means. Hemote discon-
necting conirols shall not be required where all the following
Criteria are met:

(1) An approved procedure has been established and main-
tained for removing power and air movement within the
OO OF Z0NE,

(2} Oualified personnel are continuously available o advise
emergency responders and to instruct them of discon-
necting methods,
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(3 A smokesensing fire detection system is in accordance
with Chapter &,

{4y An approved fire protection system is in accordance with
Chaprer &,

(5)  Cables installed under a raised floor, other than branch
circuit wiring and power cords, are installed in compli-
ance with MNFPA 700, Sections 645.5(13) (2) or (3), or are in
compliance with AFPA 70

11.4.5.5% Insmllations qualif}'ing under the T&rm"is.'tnns of Arti-
cle 686 of NFPA 7 shall be permitted.

1146 Marking. Each wnit of an information  technology
systemn supplied by a branch circuit shall be provided with a
manufacurer’s nameplate, which shall also include the input
power requirements for voltage, frequency, and  maximom

rated load i amperes. [T645.16]
11.5 Uninterrupiible Power Supplies (UPSs).

11.5.1 UPS Systems. L'PS systems installed within the infor-
mation technology equipment [ITE] roam, and their sopply
and outpur circuits, shall comply with 1145, except for the
following installations and constructions:

i1} Installations complying with Parts Land 11 of Article G345

(2} Power sources limited wo 750 voltamperes or less derived
either from UPS equipment or from battery circuits inte-
gral to electronic equipment

[TO:645.11]

11.5.1.1 The disconnecting means shall also disconnect the

hattery from its load. [T0:645.11]

11.5.1.2 Storage battery systems in the ITE area shall comply
with the requirements of Article 480 of NFFA 70

the I'!'Ilal'lt'il'i{"s in 11.5.5,1 shall rnmpl}' with this rhaptrr. ?‘
11.5.2.1 Location and Olecupancy Separation. QJ

11.5.2.1.1 Battery svstems shall be permined in thwe @l\: OO
as the equipment that they support, Q

11.5.2.1.2 Battery systems shall be house
ble, locked cabinet or other cnclmum

unmmhusti-
revent access by

Tahle 11.5.3.1 Lead-Acid and Nil:kel—[".ndm‘hun Eattery Requiremerma

unauthorized personnel unless located in an equipment room
accessible only o authorized personnel,

11,5.2.1.3 Battery systemns shall be located inoa room separated
from other portions of the building by a minimum of a I-hour
fire harrier.

11.5.2.1.4 Where the ITE is located in a structure or building
housing multiple tenants or occupancies that include assembly,
cducational, detention, and correction facilities, health care,
ambulatory care, and day care center, and residential board
and care d.lld residential ocoupancies, battery systems shall be
located in a roomn separated from other portions of the buaild-
ing by o minimumn of a 2-howr fire barmer.

11.5.2.2 Environment. The batery environment shall be
controlled or analvzed 1o maintain temperature in a safe oper-
ating range [or the specific batery technology wsed.

11.5.2.3 Labels. Battery cabinets shall be provided with exte-
riar labels that idrntiflr..' the mm'@n?n:n‘r and model number
of the system and elecrrical {i.e., vnlmgr and current) of
the contained hattery syste

11.5.2.4 Signs. Signs @ be provided within battery cabinets
=

1o indicate the relev cirical, chemical, and fire hazard.

*

11.5.2.5 E:iami@vtm:tiun. Battery systems shall be seismi-
cally braced iliQ.L‘ ordance with the building code.
Detection. An approved  automatic  smoke

watemm shall be installed in rooms containing station-
3 stm‘agc systems in accordance with AMFPA 72,

7 A failure modes and  effects analysis shall be

1.5.
formed in accordance with NFPA 855 if the chemistry (i,
q‘, vpe) of the barteries constitating a battery system is changed.
11.5.2 Batteries. Batteries nsed in ITE UPS sysiems rxrrndir@ '

11.5.3 Lead-Arid and Nickel-Cadmium Batteries.

11.5.3.1 General. UPS systems having an electrolyte capacity
of more than 100 gal (3785 L) in sprinklered buildings or
50 gal (189.3 L) in unsprinklered buildings [or vented lead-
acid, nickelcadminm (NiCad), and valve-regulated lead-acid
{(WVRLA) batteries shall be in accordance with 11.5.3 and Table
11.5.3.1.

Nonrecombinant Batteries

Recombinant Batteries

Venied Nickel- Valve-Regulated Lead-
Requirement Vented Lead-Acid Cadmium (NiCad) Acid (VRLA)
Safery caps Venting caps Venring caps Selfresealing flame-

Thermal mnaway Mot required Mot required

management
Spill conuol Required Required
Meunrralization Required Requiree
Ventilarion Required Required
Signage Required Required
Seismic control Hrrtnirc'd Hr:rluin;‘r[
Fire detection Required Fequired

arresting caps

Required

Mot required
Mot required
Required
Required
Rrrlui'n':rl
Required
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11.5.5.2 Safety Features.

11.5.5.2.1 Safety Venting. Batterics shall he provided with
safety venting Caps per 1153211 and 1153212

11.5.5.2.1.1 Nonrecombinant Batteries. Vented lead-acid and

nickel-cadmium shall be provided with safety venting caps.

11.5.5.2.1.2 Recombinamt Batteries. VELA shall be equipped
with selfresealing Mame-arresting safety vents.

11.5.3.2.2 Thermal Runaway. VERELA svitems shall be provided
with a listed device or ather approved method to preclude,
detect, and contral thermal runaway.

11.5.5.2.3 Spill Control.

11.5.5.2.3.1 Rooms containing free-flowing liquid electrolvie
in multiple vessels having an aggregate capacity excecding
1000 gal (3785 L) shall be provided with spill control to
prevent the fow of liguids w adjoining areas.

11.5.3.2.3.2* The approved spill control method shall be
capable of controlling a spill from the single largest vessel.
11.5.5.2.3.5 VRLA barteries with immaobilized electrolyte shall
not require spill control,

11.5.5.2.4 Meutralization.

11.5.3.24.1* An approved method to neutralize spilled elec-
trolyte shall be provided.

11.5.3.2.4.2 For vented lead-acid and nickelcadminm batrer-
ies, the method shall be capable of neuntralizing a spill from the
largest battery w a pH between 7.0 and 9.0,

11.5.5.2.5% Ventilation. For vented lead-acid, flooded nirk&fgﬁb

rooms and cahinets in accordance with the mechanic

cadmium, and VRLA barteries, ventilation shall be |:tr~ﬂnri;r$“l‘l
]
and one of the following:

(1} The ventilation system shall be designed @limi[ the
maximum concentration of hydrogen IE) percent of
the total volume of the room during t TS=CASE event
of simulaneous “hoost” charging of all*he batteries, in
accordance with nationally recogpiged standards.

(2} Continuous venrilation shall vided at a rate of not
less than | fe'/min/fi* (5.0 LAsfg/m*) of Hoor area of the
room or cabinet,

11.5.5.2.6 Signs. Q{‘

11.5.3.2.6.1 Doors or accesses ino the following shall be
provided with approved signs:

(1)  Rooms containing stationary storage battery sysiems
{2y Orher areas coniaining staionary storage batlery sysiems

11.5.3.2.6.2 For rooms that contain VELA barteries, the signs
required by 11.5.3.2.6.1 shall state the following:

This room contains:
(1) Smationary storage battery systems

{2) Energired vlectrical circuits

11.5.3.2.6.3 For rooms that contain lead-acid or vented NiCad
batteries, the signs required by 11.5.3.2.6.1 shall state the
Folloming:

This room contains:

(1) Stationary storage batiery systems
(2) Energized electrical circuits

(3) Corrosive battery electralyte

11.5.4% Other ﬂaﬂer}r T}lpﬁ. Battery Iypes other than those
addressed in 11.5.3 shall comply with Chapter 52 of NFPA 1.

11.5.4.1% Lithium-Jon Batteries. Where installed, off-gas
detection systems that monitor for electrolyte vapor released
prior to thermal runaway shall be listed or approved. and
installed in accordance with the manufaciurer's published
instructions.

11.5.4.2 When Iithiuuwiun@_etlﬂius in a UPS are replaced
with new batleries, rep sl batteries shall be in accord-
ance with the listing of IPS.

Chapter Ri:hnergenw and Recovery Procedures

12.1* Eme Fire Plan. There shall be a management-
approveddwritten, dated, and annually tested emergency fire
plan.

%@R Fire Safety of Firefighters.

1LL1 Fire Department Information. Where requesied Ty
o the local fire deparunent, the following shall be providedd:

(1) A general description of the ITE within the building and
T it 1s powened

(2} An upto-date floor plan of all ITE systems and ITE areas

(3)  Actons o be taken concerning ventlation and the
prevention of contamination of areas not affected by the
fire

12.1.1.2* Fire Service Orientation and Information. When
requested by the local fire department, orientation and infor-
mation shall be provided w the fre personnel by the company
management as follows:

(1) A general description of the facilities and all dwe ITE
SYSLENS

(2)  An orenttion walkithrough of the Gwility o address all
the orientation and formation issues W ensure life
safery and service continuity are upheld

(3) The strategy and tactics w confine, suppress, and limit an
incident's impact in the ITE area

12.2% Damage Control Plan. There shall be a management-
approved written, dated, and annnally tested damage control
plan.

12.3* Recovery Procedures Plan. There shall bhe a
management-approved written, dated, and annually tested plan
covering recovery procedures for continued operations,
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Chapter 13 Modular Data Centers
13.1 General. This standard applies to modular data centers
(MIDCs), except as modified by Chapter 13,
13.2 Reserved.
15.3 Reserved.

13.4 Fire Protection Approaches. The construction, location,
and fire protection and detection equipment for MIDCs shall
comply with the requirements of Chapter 4.

13.5 Reserved.

13.6 Construction Requirements. Constroction requircments
shall comply as required by Chapter 6.

13.7 Materials and Equipment Permitted in Modular Data
Centers.  Materials and equipment permitted in MDCs shall
comply with the requirements of Chapter 7.

13.8 Reserved.

15.9 Fire Protection and Detection Equipment. Fire protec-
tion and detection equipment for MDCs shall comply with the
requirements of Chapter %,

13.10 Records If.api or Stored in Modular Data Centers.
Records krpr or stored in MDCs shall not he prrrnlltfrl_

13.11%* Uunlities.

13.11.1 Heating, ventilation, and airconditioning and coolant
svstems shall comply with Sections 111 and 11.2.

13.11.2 Electrical service shall comply with Article 646 of
NFPA F0

TeCOVeTY pmnrrdnrrﬁ for MDMs shall rn-mph_.-' with the re
ments of Chapter 12

13.12 F.m.ergenq' and Remver}r Procedures. Fmergency .'ILE:C)

Annex A Explanatory Material
Annex A is not a pert of the requirenents of this NJ'

included for informational frunbases ondy. Tw

wmend bl £
[ conbains exfilan-

atory material, numbered fo correspond wil ilicahle fext para-

grafahis.

A.1.2  This standard does not cove ‘{Qauallarinn of ITE and ITE
areas that can be made m’thnuﬁén] CONSITUCTION OF protec-
tion, It can, however, be nsed A%a management guide for the
installation of electrically powered mechanical ITE, small
tahletop or desk-type units, and 1TE.

The strategic importance placed on ITE and ITE areas by
the user is vitally tied o uninterrupted operation of the system.
Consequently, by the partial or entire loss of this equipment, an
entire operation of vital nature could be temporarily paralyzed.

Not w be overlooked are the one-of-a-kind informaton tech-
nology svstems. These are the costom-made models that are
designed o perform specific tsks, Replacement units for this
type of equipment are nol available, and the probability of the
existence of duplicate [acilities, which could be used
perform vital operations in the event that the one-ofa-kind
systems are partally or wially impaired by a five, is remote,

The prescriptive requirements of this standard are intended
o provide a minimum level of fire protection for ITE svstems

2024 Editian
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and facilities. As technology changes, information wechnology
facilitics might have varving sizes, equipment density, equip-
ment cooling arrangements, physical separations, different
numbers of users served by a single facility, and other charac-
teristics, The fire risk assessment required by Chapter 4 is
intended o reveal any causes that justify moditication of the
prescriptive requirements of this standard for a specific faciliny.

A.lS See Figure ALLS.

A.1.3.2 The requirements should apply where ITE is installed
in occupiable ITE areas or rooms that contain related hasards,
or in ITE areas or rooms that have strategic business impor-
tance. Typical ITE areas or rooms contain multiple servers,
routers, data storage devices, and printers and uswally contain
associated rooms of support equipment ncluding, but not lmo-

Leed po, HVAC, power, and equipment cooling.

O
Doas
NFPA 75 Apply?
{Section 1.3)

Mo, Profect solely per
—+ ather applicable codes
and standards.

L . Supplemant ather applicable
g\o codes and slandards with the
OCCLPANCY- ific requirements
L of NFPA 75.

Chapter 4
Fire Protection Approaches

Givan the factors in 4.1.1, which
fire protection approachies) oullined
in 4.1.2 &re applicabla?

, |

Prescriptive-based Fire risk—based approach
approach as — as permitted by 4.1,2(2),
permitted by 4.1.2(1). H
i
]
: '
L I Parform a risk
Use prescriplive i assessment per 4.1.3
requirements provided i and Section 4.2,
in NFPA 75 H
{exciuding Chapler 5). !
]
i L 4
H Identify the approach to
""" mitigate aach risk,
¥
Apply parfarmance-based
design as oullined
in Chapter 5.
FIGURE A.1.3  Decision Tree for Application of NFPA 75.
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AG2.1 Approved. The National Fire Protection Association
does not approve, inspect, or cerfify any installations, proce-
dures, equipment, or materials nor does it approve or evaluate
testing laboratories. In determining the acceptability of installa-
tions or procedures, equipment, or materials, the authority
having jurisdiction may base acceprance on compliance with
NFPA or other appropriate standards, In the ahsence of such
stanclards, said aurhority may require evidence af proper instal-
lation, procedure, or use, The authority having jurisdicrion
may also refer to the listings or labeling practices of an organi-
zation that is concerned with product evaluations and is thus in
a position to determine compliance with appropriate standards
for the current production of listed items.

A3.2.2 Auwthority Having Jurisdiction (AHJ). The phrase
authority hawing furisdiction, or its acronvm AHJ, is used in NFPA
standards 1 a broad manner because junsdictions and appro-
val agencies vary, as do their responsibilities. Where public
safety is primary, the authority having junsdiction may be a
federal, state, local, or other regional department or individual
such as a fre chief; fire marshal; chief of a fire prevention
bureau, labor departiment, or health department; building offi-
cial; electrical inspector; or others having statutory authority,
For insurance purposes, an insurance inspection department,
rating bureaw, or other insurance company representative may
be the awthority baving jurisdiction. In many croumsiances,
the property owner or his or her designated agent assumes the
rode of the authority having jurisdiction; at government instalka-
tions, the commanding officer or deparunental official may be
the authority having jurisdiction.

AJS.2.4 Listed.

The means for identifying listed equipment

may vary for each organization concerned with product evalia- (:._.) A.3.3.21 Modular Data Center (MDC).

LI Somme nrgm‘nmtmm do not recognize equUIpment as Img‘g
unless it is also labeled, The anthority having jurisdi

should utilize the system employed by the listing nrﬂ;ﬂn@(‘rn
te icentify a listed producr,

A5.3.4.3 Valve-Regulated Lead-Acid (VRLA). In _-"|. hatter-
ies the liguid clectrolvte in the cells is i uﬂ'l in an
absorptive glass mat {-‘tf:M cells or batterie 5325.% the addition

of a gelling agent (gel cells or gelled h.stt:

@
Programming

ITE support
equipment

(equipment racks, power
supply and distribution
equipment, air

conditioning, lighting)

AG3.4.4 Vented (Flooded). Vented hatteries have a provision
for the user w add water to the cell and are equipped with a
flame-arresting vent that permits the escape of hydrogen and
oxygen gas from the cell in a manner such that a spark or other
ignition source outside the cell will not ignite the gases inside
the cell,

A3.3.10 Energy Storage System (ESS). Fnergy storage systems
(ES5s) differ from other storage svstems [e.g., uninterruptible
power supply (LTPS) (see 3.3 32

A5.5.13 Information Technology Equipment (ITE). The term
ITE 15 widely used in the industry to designate electronic equip-
ment such as computers, servers, and data storage devices, Ti
designates equipment both for manipulating and ransmitting
the signals. It can also indode closecoupled associated power
and cooling systems located in, on, or on twp of te linewaps,

A3.3.15 ITE Area. Areas tha[ support ITE and the ITE room
are subject to fires as well, I; support rooms could contain
primary and backup po '*swswmh. cooling, heating, and air
handling equipment; 1;:’ area network connections; and
network control and ration rooms. Fires in these rooms
could affect the tion of the ITE; therefore, the risk in
these spaces shnu&( comsidered,

A3.3.18 ITR
that rnrnRL'i.

W,
A.?r.ﬂ.'l@ Maximum Allowable Quantity (MAQ). Cuantities
m'!;%t;rl]titlt‘tl to exceed the MAQ when they are located in an

e complying with Protection Levels 1-3 in accordance with
1 building code. [1, 2024]

Figure A 3518 shows the COMPONENTS
an ITE system,

Equipment enclosures
housing only support equipment (e.g., HVAC or power distri-
bution equipment) that are not part of a specific modoalar data
center are notl considered a modular daa center. | 7026461
Informational Note No. 5]

A.5.3.25 Raceway., Raceways include, bur are not limited 1o,
rigid metal conduir, rigid nonmenallic conduir, intermediare
metal conduit, liguidrghe flexible conduit, flexible merallic
mibing, flexible metal condwit, electrical nonmetallic mbing,

FIGURE A.3.3.18 [ITE System.
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electrical metallic  mbing, underfloor raceways, cellular
concrete floor raceways, cellular metal floor raceways, surface
raceways, wircwavs, and busways,

A.3.3.26 Raised Floor. Raised tloors are sometimes referred

oy as false Hoors, secondary floors, or access floors.

A3.5.30 Support Equipment. Support equipment can mean
the physical infrastructure equipment necessary for the ITE,
such as equipment racks, power supply and distribution equip-
ment, air conditioning, and lighting. It can also inchule such
things as test equipment, material-handling  equipment,
ladders, wols, and other equipment that might be required for
installation and maintenance and that might not be perma-
nently installed. Nonpermanent equipment should be remowved
froam the ITE room when not needed for a paricalar Gask.

AJd.4.1 Aisle. The key clements of this definition are as
Tl fowwss

(1) A passageway between equipment mtended for move-
ment of people and/ or equipment

{2y Typically between opposing rows of ITE enclosures or
racks but could be bemween two freestanding pieces o
racks of ITE

(3} Intended for rowtine human actvity such as service or
operation (therefore not a plenum space)

A3.4.2 Aisle Containment. The kev elements of this detini-
tion are as follows:

(1Y An occupied area (excluding areas above a ceiling or
below a raised floor)

(2) Utiilizing physical separation between hot and cold air
(excluding construction methods such as fire-rated walls)

(31 Can be either a hot aisle or a cold aisle or a mix of both ar

select portions of the aisle C

A3.4.3 Cold Aisle. The key elements of this definition a?g.’

Tl Levws:

{1y Airflow comirolled QEJ
(2} Intake air cold, implving an aisle "“"““’IQ"( ed for

aperation of the I'TE
(3 Air from the ourput of the HVAL ?‘v
A.3.4.4 Hot Air Collar. The key cl{:’mcn?ﬁhis definition are

as follows: %

(1) Air conveyance assembly, mmq‘i‘m 5 referred to as a duct
or a chimney

i(2)  Typically from specific eqifpment rather that from larger
areas such as aisles

(%) Hot air collar not required to he physically connected o
a duct or plenum

A3.4.5 Hot Aisle. The key elements of this definition are as

Tollows:

{1y Airflow controlled

{2)  Exhaust air hot, implving an aisle normally intended for
servicing of the ITE

{31 Air returns to the put of the HVAC

Ad2.1 The fire risk analysis should be evaluated by the stake-
holders, See NFFA 551 for additional guidance.

AA4.2.3 The protection for ITE systems and ITE areas should
he specific to the namire and anticipated fire risks of each
facility, The risk analysis should consider the risk and hazards
associated with the site and services provided for a given fire
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safery problem. Additional considerations can include the

following:

(1} Availability of alternative ITE or ITE rooms

{2} Permived downtime of ITE

(3) Presence of additonal fire protection and detection
equipment proximate to the ITE room

{4}  Survivahility of the ITE svatems and ITE room enviroi-
ment

(5} Number and training of emergency response personnel

(6}  Building construction

NFPA 551 can be nsed as a reference guide for conducting
and evaluanng fire risk assessments.

A4.2.3(1) Examples of life safety aspects include process
controls, air traffic controls, autonomous vehicles, and drones.

ABS5 It is essential that the design professional recognize the
possibility of fre in ITE facilides. Licensed design professionals
who develop performance-based(@esign documents should be
well versed in the science o @L. the effects of fire on ITE
systems and operations, an tons for mitgation of the risk
L0 PETS0NS, equipment, ; erations presented by five in ITE
facilities. !

A5G The Soci Fire Protection Enginecrs’ Enginearing
Ciuicde to Perfor eBased Five Progection is a2 recommended
guide thar wggil be used in the development of a design bricf

and pert ce-hased design. The intent of the permitted

:‘Eﬂriarin\lr uld be stated in the design briet or an informa-

tion @wx of the design hrief. The deviation can be permir-

e = lomg as the equivalent performance feamres are
ajntained,

C:R.E.T The Society of Fire Protection Engineers’ Gusdeltnes for

Peer Review in the Fre Protection Design Process provides guidance

concerning the peer review process for fire protection designs.

A6l The suuctural floor supporting the ITE area should
have sufficient floor loading capacity 1o sustain the expected
{loor load.

A6.1.2 NFPA 80A details one method of providing exposure
protection.

A6.L.3 Experience with fires affecting ITE rooms has demon-
strated that the fire often starts in areas other than the ITE area
and that the fire and its related products, including smoke,
sool, and heat, can enter the ITE room if it s not adequately
separated by sealed, rated walls. Consideration should be given
o raising the rating of perimeter walls 1w 2 hours where adja-
cent walls are alresdy rated 2 hows or greater.

The prudent facilities manager would do well o limit the
exposure fire hazard by locating an ITE facility in a fully sprin-
klered building and install selfcontained HVAC systems within
the information technology area,

The rooms shown in Figore A6.1.3 are symbolic and do not
denote size, shape, or location, nor are the rooms in Figure
AG.1.3 necessarily required in the ITE area. The ITE area
includes only those support rooms served by the same special
airconditioning/air-handling equipment as the ITE room. ITE
rooms frequently have a rmised floor.

A6.2 The provisions of Section 6.2 do not require imherently
noncombusuble materials o be tested in order o be classified
as noncombustible materials. [5000:4.7.1.4.1]
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FIGURE A.6.1.3 Diagram of ITE

)

materials  inchade
AT LA L1

A6.2.1.1(1) Examples of s
concrete, masonry, and glass.

steel,

A6.2.2.4 Material subject o increase in combustbility or
flame spread index beyond the limits herein  established
through the effects of age, moisture, or other armospheric
condition s considered combustible.  (See NFPA 259 and
NEPA 220,) [5000:A.T.1.4.2]

A6.3.1 Steam, water, or horigontal drain piping, other than
for sprinkler system use, should not be in the space above the
suspended ceiling and over ITE.

The ITE area should be located o minimize exposare o
fire, water, corrosive fumes, hear, and smoke from adjoining
areas and activities, Battery imstallanons, if constmcted  and
ventilated in accordance with Section 11.5, can be adjacent o
or incorporated into the ITE room,

Basement areas should not be considered for the location of
an ITE area. If ITE is located in a basement, precautions
should be taken o fcilitate smoke venting and to prevent

B T T . . . " . e e e T T T T T, T . T B T B R ‘ %

il
/% -

et

i e i

™\

flooding from interior and exterior sources that can occur,
such as from a fire on an upper floor.

A6.3.2 Many ITE insmllations have become prime targets for
sahotage and arson. The location and constmction should he
designed o minimize the possibility of penetradon by an
explosive or incendiary device, It is essential that access be
restricted to only those persons absolutely necessary to the
operation of the equipment. A controlled-access system of
admittance through positive identification should be main-
tained at all imes. For additional guidance, see NFPA 730 and
NFPA 731,

A6.3.3 In multistoried buildings, the foor above the ITE
room should be made reasonably watertight to avoud water
damage w0 egquipment. Aoy openings, including  those  for
bewms and pipes, should be sealed watertight, Where draimage
ts installed in an area containing an underfloor extinguishing
system, provisions should be made for mainwining the drain
piping as a closed system unless water is present. These provi-
stons are reguired w ensure the inegriyy of o gaseous extin-
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guishing system and allow for maintenance of the necessary
concentration level. Becanse water will evaporate from the
standard plumbing trap, mineral oil or another substitute
should he considered,

A6.3.3.1 Some liguids might not be safe 1o drain o the build-
ing's sewer system, The facility should plan for remediation of
the spilled liquid — especially in the case of heat transfer fluids
for hiquid-conled ITE.

A6.3.5.2 The leak detection system should be capable of
generating a silenceable supervisory signal upon sensor contact
with water. The swtem should continuously  supervise all
sensors and interconnecting components for electrical conting-
itv. It should also include a selftest capability.

ABS5 The determination of the depth of the raised floor
should take into consideration air movement and fire detection
and extinguishing systems requirements (if installed), as well as
building construction restrictions,

Ab.5.4 (lprningﬁ in vaized floors for electric cables or other
uses should be pmrn‘trd o minimize the entrance of debris or
other combustibles.

AB.6.3.1 NFPA 75 requires smoke or fire dampers m locations
where NFPA 90A may not.

AB.T The principles of Section 6.7 shouald be followed if an
existing ITE room has aisle containment systems added after
construction of the room.

A6.74 Where plenums are present, the space above the
raised floor and below the suspended ceiling is tvpically accessi-
ble o both occupants and first responders for maintenance
access, lirefighting activities, and so forth, and therefore does

not need o be classified as a plenum. The addition of aislt()‘z-'

does not change the hazards contained within those conGiv:

containment systems installed in accordance with this smndag
ment areas and  theretore does nor nwnssitatf-étz!t; nt

construction materials as required in plenum spaces ; ined

AB7.6 Temperatures of 38°C (1W°F) are %Iﬂr in ho

aisles. Temporary increases in temperature, e 3870 (100°F)

in hot aisles can ocour during nnrmal@ W operations. Some

elsewhere in this standard and others,

smoke detectors are listed for maxi operating tempera-
ture of 38°C {10°F). Where smoke detectors are located in hot
aisles or in the airstream exhaus rom hot aisles, detectors
should have appropriate listirfg£0r temperatures above 58°C

(100°F).

Where heat detectors are Iocated in hot aisles, consideration
of the operating temperatures within the hot aisles should be
made when selecting the temperature rating of the detectors,
NFPA 72 and manulaciurer’s instruction should be consulied
for guidance.

During startup of ITE, the rate of temperamre rise within
hot aisles could canse rate-of-rise detectors o activate. Detec-
tion systems should be designed to avoid unwanted alarm
during I'TFE starmip.

The normally elevated temperatures within hot aisles should
be taken inio acconnt when selecting sprinklers for installation

in these aisles, NFPA 13 should be consulted for guidance.

Abnormal conditions can result in even higher wemperatures
than descrilwad above. For example, wemperatures as high as
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66°C (150°F) have been observed in hot aisles upon failure of
the HVAL system.

A6.7.8.1 This paragraph addresses removable curtains and
aisle contamment materials, which are otherwise referred o as
remnuable obstructions. Fixed obstructions are clearly addressed
for suppression systems within NFPA 13, Means other than
automatic smoke detection wsed for removing the obstrucions
{c.g., thermal, mechanical, and fusible links) still need further
research by the industry and are not clearly demonstrating the
capability of activating without impacting the timed response
effective performance of suppression systems.

AB.5.8.1(1) This action can be compared o readying the
space before suppression, such as initdating the closing of fire
doors, dampers, and the like.

A6.7.8.1(4) The releasing devices can be similar o those used
for initiating fire doors, dampers, and the like,

A6.7.10.1 This paragraph addrgisés removable curtains and
aisle containment materials are otherwise referred o as
remngable obstructions. Fixe tructions are clearly addressed
for suppression systems n MFPA 2001, Means other than
antomatic smoke de msed for remeaving the ohstructions
(.o, thermal, mec cal, and fusible links) still need forther
research by the | sy and are not clearly demonstrating the
capahility of agtivating without impacting the effective perform-
ance of su i0n systems.

AB.7.1004(1) This action can be compared to readying the
S[IAC ore suppression, such as initating the cdosing of fire
doo anpers, and the like,

%’.T,lﬂ.lt-l} The releasing devices can be similar w those
=l for inidating fire doors, dampers, and the like.

AT.L1 Support equipment, such as high-speed printers, that
utilize large quantities of combustible materials should be loca-
ted outside the I'TE room whenever possible,

AB.1L2 All nonelectrical parts, such as housings. frames,
supporting members, and so forth, should not consttuee addi-
tional fire hazards to the equipment.

AR L4 Sec ASTM ER4, Standard Test Method for Surfare Burning
Charvacteristies of Building Matevials, or UL 723, Tt for Surface
Burning Characteristics af Building Materials.

ARZ1 All sound-deadening materials vsed in ITE rooms
should be of such material and so arranged that the materials
do not increase the potential of fire damage 0 equipment or
the potential of fire propagation,

ABR3 Some types of ITE use integral batteries o reduce the
effects of instantaneous power shutdowns and w provide power
for orderly shutdown of the server.

A LL3 The vse of carbon dioxide systems for the protection
of spaces beneath raised floors s discussed in Section B.5 of
NFPA 12 wherein it is pointed out that the design of such
systems requires compensation for leakage and provision for a
soft discharge to minimize wrbulence and agent loss through
perforated tiles, These same concerns exist for other inert gas
clean agent systems installed in accordance with NFPA 2001,
Since these spaces are usually of a very limited height, this type
of fire suppression system might be easier to design and instafl
than sprinklers.
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The use of halocarbon agents for protection of the spaces
under a raised floor where the room is not simulaneously
protected is not recommended, However, where a room is
protected by a halocarbon system, the space beneath its raised
floor needs 1o be included in the system coverage.

A.9.1.2 In facilities that are under the supervision of an opera-
tor or other person familiar with the equipment, during all
periods that equipment is energized, the normal delay between
the initial outhreak of a fire and the operation of a sprinkler
system will provide adequate time for operators to shut down
the power by use of the elecimical disconnecting means as
prescribed in Section 11.4. In other instances where a fire can
operate sprinkler heads before discovery by personnel, a
method of automatic detection should he provided to automat-
ically de-energize the electronic equipment as quickly as paossi-
ble.

To minimize damage o clectronic compuler equipment
located in sprinkler-protected areas, it is important that power
be off prior w the application of water on the fire,

AS14 Itis not intended that small awtomaric media loaders
or AISS units be provided with protection within the unit, The
decision of whether wo install protection within the unit should
he hased on the combustible load being added to the room or
area. In the absence of further informarion, it is reasonable o
assume that units that handle in the range of 0.76 m® {27 i) of
combustible storage space or less need not be provided with
prowection within the wnit. The 0.76 m® (27 1Y volume
assumes that no single dimension is larger than 0% m (3 i)
[for example, 0.9 m=09m=09m (3Ah«3 = 3M)].

A8.2 Fire detection and extinguishing svstems showld I'NCQCD

selected alter a complete evaluation of the ENPOSIUTES
amount of protection provided should be related w the h@ﬁ
ing constrisction and contents, equipment consirict 'C_bum-
ness  interruption,  exposure, and  security nedd.” For
amplification of the important need of fire p-rc@;uun, see
Chapter 4.

A9.2.1 High-sensitivity smoke detecrion m@ﬁ can provide
earlier indication of a potental fire wirhi ITE area. Smoke
detectars listed to UL 268, Sweoke Fretafion Fire Alerm Systems,
are optimized for general comn al* applications and are
designed to comply with the n (ing nuisance smoke test
{normal application smoke detgetion). Smaoke detectors desig-
nated for special applicati i@ d to UL 268 are designed to
be used in applications th: %rn‘lunr higher sensitivity and that
are less likely to be exposed o cooking nuisances. A]thnugh
NIFA 72 permits aspirated smoke detector transport time of up
to 120 seconds, keeping the transport fime below 90 seconds
for earlier warning in ITE areas should be considered.

Placing smoke detectors or air sampling ports in the path of
airflow within the ITE area, including within elecirical cabinets,
should also be considered. Dewectors owside of te return air
envelope are likely w have a delayved response since the fire will
have 1o grow to such a siee that it can overcome the forces of
the mechanically penerated airflow.

A9.22 The outling thar follows provides smoke detector
sensitivity and spacing guidance for protection of I'TE in high
airflow arcas.

Cwneral. For smoke detection systems to detect prntlatrt.-i. af
combustion, the prnrlnrts mnst travel from the source to a spot-

tvpe smoke detector or port and arrive there in sufficient
density to be detectable,

Products of combustion follow forced air streams early in the
development of a fire or overheat condition where the influ-
ence of mechanical svstems is greater than the buovant forces
of the fire or overheat condition. Detection system spot-type
smoke detectors or ports installed in the paths of cooling air
exhaust from the cooled equipment can he expected to
respond to a small fire in the equipment sooner than spot-type
smoke detectors or ports located outside of the ventilation air
envelope. To he effective, the detection equipment installed
within the ventilation air envelope should be suitable o meet
the required sensitivity ohjectives and for the temperatures, air
velocities, and other conditions present. If suitable detection
Eqmplntut cannot be installed within the exhaust ventilation
air envelope, a fire in the cooled equipment should be expec-
teed to grow to a size with sufficient energy to overcome the

mechanical forces of the Tﬁﬂgﬂ +1:\tmla.ium-':]:lt sysiemm.

In the presence ofs
enhance the effective
detectors or ports,
plenum are rr:q

contaimment systems  wsed  w
of cooling ITE, spotivpe smoke
i in hot aisles or in the above ceiling

R-:gard]c -ivpe smoke detectors or ports located on
the ceiling i arra': are a hasic requirement and contribute
to rﬂcc&ﬁdﬂtcnnn over a broad range of ITE area configura-
Fioms,

d ITE has inherent fire-resistant characteristics. Fatling
erheated components or connections can lead to smolder-
g events that produce smoke but tend 0 remain small. In
exceptional cases, flaming fires can result.

Automatic fire and smoke detection systems  installed
detect simoldering events and/or (laming fires in ITE areas are
more effective in detecting laming fres than smoldering
events due w the respective release mtes of combustion prod-
ucts and the effecs of forced air Mow on the prodoces of
combustion. The greater the air Oow, which dilutes and chan-
mels detectable products of combustion, the less elfective will
be the performance of the detection system. Damage or losses
that could result from smoldering events or flaming fires in
ITE prior to detection are likely to be greater in the presence
of greater forced air flow due o the likely decrease in detec-
ton system performance.

Swoke Detection Systems for Early Detection. Where a smoke
detection system s installed for the primary purpose of
summoning responsible people 10 the presence of a small ITE
fire or elecmrical event that produces smoke (known as
frealarm), the system should be arranged with high sensitivity
and close spacing to achieve response to low-density products
af combustion suspended in air with reasonable stability and
tolerance of the environment. See Annex F for performance
test procedures for early fire detection systems.

Smoke Detection Systens fo Tnitiate Operation of HVAC Dampers or
to Close Ofenings in Fire-Rated Walls. Where a smoke detection
system is installed for the primary purpose of initating opera-
ton of dampers, shutters, doors, or other dlosures in the event
of a fire in an ITE area, the system should be arranged with
medinm  sensitivity and spacing less than listed spacing  to
assure the integrty of fire-resistive bariers.

Smoke Detection Systems to Tnitiafe Release of a Fire Sufgmession
Agentl. Where a smoke detection system s installed for the
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primary purpose of initiating the release of a fire suppression
agent into an I'TE area, the system should be arranged with low
sengitivity and spacing less than listed spacing and should
include a form of logical confirmation of the presence of prod-
ucts af combustion to assure thar a single indication does not
release the agent.

Senzitivity and Spacing Ranges. The following is guidance for
sensitivity and spacing ranges for different locations in high
airflow areas:

(1) Spottype smoke detector and port spacing on ceilings in
the presence of high air movement should follow the
requirements of 17.7.6.3 of NFPA 72

{2)  Where air changes per hour (ACH) in the room served
by the vensilation system exceeds 60, and where the
supply air is delivered to the room through a raised floor,
studies show that sportype smoke detectors or ports
under the floor might not be effective in detecting a fire
originating under the floor without abnormally close
spacing. Experience has shown that spottype smoke
detectors or ports under the floor can be effective in
detecting a fire originating in an air-handling unit supply-
ing air to the underfloor space, even in high andflow
areas,

(3 Inapplying the spot-type smoke detector or port spacing,
it is recommended that spot-type smoke detectors and
ports be located at strategic points where smoke is likely
to pass — for example, in hot air return streams and at
return air registers.

{4}  For spot-type smoke detectors and ports installed in the
exhaust/return air stream in hot aisles or above ceiling
plenums, the spacing and sensitivities listed in Table
A922 should be used. The guidance in Table A9.2.2
comes partly from a study sponsored by the Fire Protec

tion Research Foundation, That guidance is conservali

because it s based on testing using airflow withoot ?E’

culation int the volume being studied.

&

AS2H3) Products of combustion follow 1hrr%ii Streams

early in the development of a fire or overhear cofglinon when

the influence of mechanical svstems is greater than the buiovant
forces of the fire or overhear condition. Detection system spot-
tvpe smoke detectors or ports installed in the paths of cooling
air exhaust from the cooled equipment can be expected o
respond o a small fire in the equipment sooner than spottype
smoke detectors or ports located outside of the cooling air
exhaust stream. Where hot aisle conminment systems are used,
sportype smoke detectors or ports should be installed ar the
hor aisle exhaust/renon air opening for aisle identification. To
he eftective, the detecrion equipment installed within the cool-
ing air exhaust stream should be suitable to meet the required
sensitivity objectives and for the temperatures, air velocities,
and other conditions present. If suitable detection equipment
cannot he installed within the cooling air exhaust stream, a fire
in the cooled equipment should be expected to grow to a size
with sufficient energy to overcome the mechanical forces of the
HVAC continment system.

detectors should be loca-
igrate. For example, in an
cabinet, detection should be
within the wp 10 percent g e cabinet, whereas inoa ventila-
ted cabinet, detection- i be provided where the ventila-

tion exits the L-.Lhi.ur\'lea*a maturally vented cabinet, this will be

the upper \'El]ﬂl&ﬁb nt

A9.3.2 For mo formation, see NFPA 10,

AS4d | or concerns over potential fire loss of specific
critical :h{."a T equipment or serions intermiprion o operations
cani resolved or alleviated by equipment redundancy,
511 iom of the I'TE area, or use of leased facilities, antomatic
EASEOUS  agent total flooding might be the only feasible

roach o h:mdling an infi]’:irnT fire situation with an accepr-

A9.2.3 Sampling ports or spoi-ty
ted where smoke s more likely
unventilated (e, nearly seq

*

@ ble minimum amount of damage. At the same time, this

sophisticated protecrion approach requires thar all environ-
mental design criteria — for example, damper closure, fan
shutdown, and sealed openings — bhe carefully maintined o
ensure that the needed concentmtion for extinguishment will
be achieved.

s
Table A.9.2.2 Recommended Sensitivity and Spacing of Spot-Type Smoke Detectors or Foris in

Exhaunst,/Retwrn Air Streams in ITE Areas with High Airflow

Low ACH — Up to 30

High ACH — Greater Than 30

Intended Function Scensitivity Spacing Sensitivity Spacing
Early detection =0.2%/Ft <200 fi* =0.1% /1 =100 i
Operating <1.5% /i <400 fr* 0. 75% /ft <200 fr*
dampers, doors,
and shutters
Suppression agent =2 0% s4% /it <400 fi* =1.5% <35/ <200} fi*
release
Noakes:

(1) See Fire Prodection Research Foundation e "Walickatiomn of :'iTurh-!ing Tosels For Detection n-r-ﬁign in
Higll Air Flow Emvdronments,” and ™Valbdatiomn of M u-]n-ling Tosals Foor Destection nﬁ;ign in H':r_-"'h Air Flow
Frvironments — Phase I, and FM Glahal repaert "Fu[wrimrul;ﬂ Thata for Mosdel Validation of Smoke

Transpert in Data Centers,”

(2 Tt 15 essential that the nser understand the material in A92.2 poor o the appliciion of the recommended

sensiiivity and spacing in this table,

{3) The sensitvity levels for early detection should be considered o be presshom levels.

(4) The sensaivity levels in the talde showld be consulered o be above the ambient olscuration level. The

listed sensitivity level should be ssdded o e recorded average peak level inothe ambsient environmeni.
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A9.4.3 Various methods of isolating the aisles between rows of

equipment racks, known as hot aisle or cold aisle containment,
are employed to prevent mixing of hot exhaust air or cold
intake air through the ITE. In the event that a fire riggers the
release of a clean agent gaseous suppression system, the gas
suppressant should be able to penetrate all of the ITE In most
cases of whole room total tHooding systems, the How of air
through the ITE normally would be sufficient 1o satisty this
requirement, but the method should be evaluated on a case-hy-
case hasis,

AbS44 The gaseous extinguishing system can be actuated by
the amtomatic fire detection system required in Section 9.2
when designed to do so.

A9.4.5 This provision requires that all envirommental design
criteria — for example, damper closure, Gm shutdown, and
sealed openings — be carefully maintined w ensure et
needed concentration for extinguishiment will be achieved. Itis
preferable, but not essential, w deenergize ITE prior o
discharge if ITE shutdown does not cause major service inter-
rupLions,

AS4.6 Predischarge and discharge alarms are provided to
facilitate evacuation of all cccupants if considered necessary.

A6 Some ITE facilities are essential elements of the public
safery network, providing communities with connectivity to 911
and EO11 as well as processing alarms and other signals. ITE
might not have been designed or tested for immunity at the
power levels and frequencies commonly used in Tl"SI'.M!}TH"E‘r
radios. ITE rooms are not publicly accessible and the number
of madents requiring rtr.pnndrr access 15 low rnmparﬂ'l oy
many other occupancies, Becanse these facilibes are unigue
occupancies with such an important function, close coope;
tion between the facility operator and the emergency resp
organimtion(s) should be encouraged to assure res
activities are not unduly impaired and the ITE remaia® func-
voning. In-building emergency responder  commpmnications
enhancement systems deploved in common ; @__ stairwells,
lobbies, and other noneguipment romm I%;&“ within ITE
buildings are less of a concern.

AlD] The prowction of records st @?ﬁm: an extinguish-
ing svatem does not reduce the n « F duplicate records. In
the event of a fire, some damage u%h records can occur prior
o operation of the exunbumhm{ L.

The evaluation of rccr?ﬂQ'\ml]d he a joint cffort of all
parties concerned with thes sateguarding of I'TE operations,
The amount of protection provided for any record should be
directly relared o its importance in terms of the mission of the
ITE system and the reesmablishment of n-]':rr;mnm after a fire, It

is assumed that ITFE capable of properly using the records will
be available. (See Chaper 12, )

A10.2.1 The size of record storage rooms should be deter-
mined by an engineering evaluation of the operation and the
application of sound fire protection engineering principles.
The evaluaton should include, but not be lmited to, the
following:

{1}y Classification of records

{2y Cuantity of plastic-based records and type of container
{3y Type and capacity of fire suppression system

{4y Venting available for removal of prnrluclﬂ of combustion
(8)  Type and arrangement of fire detection system

(6} Building construction materals

A1L1.2 A dedicated HVAC system is normally used in the ITE
space o regulate the higher cooling and ventilation require-
ments of the equipment. However, that is not always feasible,
Even when there is a dedicated system, there might siill be
some hilding air in the room. For example, air economizers
could be utilized for efficiency improvement. Section 11,1 is
permitted to be evaluated as part of the performance-based risk
analysis as outlined in Chapiers 4 and 5.

AdLLG Elecinic reheat units can collect dust over a period of
time. When heat is applicd after several months of nonuse and
a significant amount of dust and lint has acoomulated on the
heating elements, energizing of the elements can cause suffi-
cient smoke particles to actuate a sensitive smoke detector in
the smoke exhanst (air discharge) area. These reheat units
should be set up with a weekly timer circuit to burn off the
small amounts of dust that have collected to maintain these
reheat units in a clean condition.

All.2 For more informati
reler o B.28.2. For classi
ble refrigerants, refler
Al1.3 The requi
and service wi

on inmersion cooling Liguids,
mof compressed gas or Mamimna-

'A Bh.

nts in Section 1.5 apply to all power
upplying the I'TE. The requirements of
Section 1. L apply to wiring and components within the
actual equi nt or 0 wiring connecting various units of
equipmenl, The equipment and interconnected wiring require-
ment set forth in Chaprer 8,

ﬁﬂ.l For the imstallation of electrical nqui'pmrm and
g and optical fiber cabling w conform o NFPA 70, the
plicable articles in the NEC need to be identified. The first

* step in applying the NEC 5 to review the definition of modudar

data center in 646.2. If the data center 5 determined o be
modular, then the installation is required to conform to Aricle
646 and all other sections of the NEC that are referenced

therein.

If the data center is not modolar, the pext siep is w dewer-
mine if Article 645 applies. Since Article 645 covers ITE in an
ITE room, the definitons of fTE and ITE mem in 645.2 should
be reviewed. IT the installaton comprises ITE in an ITE room,
Article 645 could be applicable w the insallation.

Article 645 is permissive. Section 6454 states: “This article
shall be permined 1o provide alternate wiring methods 1o the
prewisions of Chapter 3 and Article 708 for power wiring, Pares
L and HI of Article 725 for signaling wiring, and Paris [ and V of
Article 770 for aptical fiber cabling where all of the following
conditions are met.”

There are six conditions. See 6454 of the NEC to review the
conditions.,

If an installation does ool meet tee siv conditgons, then Arti-
cle 645 is not permitted w be uwed, the provisions of Chap-
ter 3 must be followed for power wiring, and the provisions of
Article 725 and Article 770 must be followed for data wiring
and optical Ober cabling. Even il a data center meets the six
conditions, it s permissible w opt out of Article 645 and Tollow
all the rules in Chapter 3, Article 725, and Artcle 770,

Regardless of whether Article 643 is used, installatons of
power wiring must comply with Chapeers 1, 2, and 4 of the
NEC, and installations of communications wiring must comply
with Chapter 8 of the NEC.
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See 250.146(D) and 406.3(E) [of NFPA 7 for information
on isolated grounding-type recepracles. [T0:645.15 Informa-
tional Note ]

A11.54 Desides pmxr':ding pt‘ntrrtinn against  overvoliage
e, hghining surges) in accordance with AFPA 71, it is recom-
mended that the building housing an ITE area be protected
against lightning in accordance with NFPA T8,

A1L3.T The insallation of generalpurpose and riser cables
exposed to the aiflow in the air space below a raised floor is
permmitted only where the space is protected by an automatic
fire suppression svstenw (See S0 0.3}

AlL43 Abandoned cable can interfere with airflow and
extinguishing systems, Abandoned cable also adds o the fiel
loading.

AdL45.1 Approved mweans  include  remote  disconnect
comtrols and approved procedures. Due to the criticality of ITE
o aperations and life safery, a sequential shurdown might be
appropriare, The smrategic importance placed on ITE and ITE
arcas by the user is vitally tied to uninterrupted operation of
the system, Consequently, the partial or total loss of the equip-
ment could cause an entire operation of vital nature o be
temporarily or permanently paralyzed. A risk analysis would
factor in the criticality of the operation, including life safery, as
well as the presence of the following:

i1y An approved procedure to identity shutdown procedures
under identified conditions

{2) Trained and qualiied personnel who can perform
sequential shutdown or meet emergency responeders and
advise them of disconnecting methods

(3} Smoke-sensing fire detection systems insmalled in the 1TE

ST (:’}Q"

i4) Fire suppression system suitable for the appli:atirﬁ)

installed in the ITE room
(5)  Power and signal cabling msialled in armrdanrr%‘n
ANFPA 70

7]
%ﬂimua—

crucial o
¥ implications.
s of control over
svilems, and security
Therefore, it can be
utomatically  shut  down

i a fre.

AlL4.52 Cooling of ITE is critical to its oper
tion technology (IT) servers mun applications that
business continuity and frequently have Tife s
An unplanned shutdown of ITE can ca
lifer support systems, Cmergency respo
systermns, as well as loss of essential
unlesirable, even dangerous, b
equipment that is not direcdy ipg

Modem server racks contain multiple processing units that
can create a large amount of heat. Storage technology can
handle many terabvies of data. If airconditoning cquipment
that is used to conl the ITE is shut down, temperamures can
increase by as much as 22°C (4°F) in a mamer of minutes,
porentally causing more damage than the hear of a small elec-
wromic fire, Therefore, it is desirable 1o maintain cooling airflow
for as long as possible,

Thermal sensing devices are huilt into individual servers to
immediately depower overheating components in an attempt
to prevent permanent damage to entire server systems. If a
single server or single server rack is shut down by thermal
protective devices, other servers would generally remain availa-
ble to maintain functionality. But if the room or area environ-
mental cooling air suddenly ceased doe to initiation of a fire
detector under a raised floor, all equipment in the area could
shut down on thermal overload. This would cause the uncon-
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trolled loss of all functions provided by the ITE and resale in
potentially serions consequences.

Fire suppression systems used in [T facilities are often
designed o detect and extinguish a fire in its incipient stage
while cooling airflow through the facility 5 maintained and
servers remain running. If depowering of equipment s
required as part of the fire protection, such depowering is
generally done in a planned, programmed sequence o mini-
mize loss of data. When an [T facility is providing support or
control related 1w life safety or security, the depowering
sequence typically includes provision o ransfer support or
control functions to a backup IT facility.

Determination of when it is safe to shut off ventilatgon w the
ITE is part of the planned depowering sequence. In IT Geiliges
protecied by automatic gaseous exinguishing systems, the acti-
vation of more than one detector is usually required W confirm
existence of fire and release the five extinguishing gas. Airflow
is taken nto account in locating = detectlons,

Cessation of normal ai.ﬂ‘.!@ upon activation of a single
smoke detector can del activation of additional smoke
detectors in the IT f and delay the release of an auto-
matic gaseous cxin ing agent in facilities equipped with

such systems. *
& NS
Airflow and: ite=effects on fire detection in IT facilities and
telecomm, ions facilities has heen the subject of past

“‘-5“3"!&')“ indicated extinguishment might actually he aided
by con us airflow through the fire zone for the type of fire
v IT facilities. The airflow helps maintain air pressure,
cools* the fire zone, and, becavse of the typically smoldering
lire of these fres o their early stages, can reduce the
nount of heat available to be carnied by conduction to nearby
materials.

Upon detection of smoke or fire anywhere within an IT
[aciliy, personnel will be alerted w the danger by the fire alarm
svstem. Personnel are given the opportunity [or appropriate
evacuaton or response o the alarm, contingent on their wain-
ing and qualifications.

A1L4.54 The purpose of a disconnecting means is 1o remove
electrical energy from the source of a fire. The objectives of a
well-desipned disconnecting means (commonly referred 1o as
emergency power off [EPO]) include the safery of personnel
and to minimize the impact on the operation of the ITE,

A poorly designed, installed, or maintained disconnecting
means can become a single point of failure that can have severe
acverse effects on the operation of ITE and, by extension, life
safety that depends on the proper and continued operation of
the ITE.

A good design can allow the creation of 2ones. A sone can
include evervihing needed o prevent the spread of a fire,
including detection, suppression, and power disconnection.
Zones minimize inpact on the safety of personnel in the ITE
area and on the number of IT devices alTected.

The decision on the manner of disconnecting means is
based on the risk assessment described in Chapter 4. The
assesament will include, but not be limited to, consideratons
such as the following:

{1} What is the criticality of the operation?

(2} What would be the consequences of an unplanned shut-

down on life safety and on mission performance?
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{3) Can operations be transferred elsewhere in a timely
manner?

(4) s there an approved procedure for remaoving power and
air within a room or zoner

i5)  Are qualified personnel available at all hours who can
manually and safely disconnect the affected equipment:

(6) Are personnel available who are trained and certified as
first responders?

{7) Is fire suppression in place that can localize the impace
on equipment that is not involved in the fire?

(8} Are smnkc‘-ﬁrnsing detectors in plad,'r: within the room or
zome (per requirements of Section 8,237 Whar are their
sensitivity and reliabiling?

(% What is the possibility of accidenmal operaton of the
disconnecting means?

(10} Does the complexity of the system increase or decrease
the probability of a false alarm shutdown?

ATL45.5 Article 685 of NFPA 70 concerns integrated electri-
cal systems, which are systems that could include ITE tha is
integrated into the controls of complex industrial processes.
Locating overcurrent devices and their associated disconmec-
tion means so that they are not readily accessible 1o angualified
personnel is one of the preventive measares used (o help main-
Laadny L{}IIUIILIIL'l. U.r'[:l!.bl_“ldl.lull and Lo |.m:1.u1l mJur'.-' Lia pclmmnt'!
severe equipment dammage, or catastrophic Eailure.

A11.5.3.2.3.2 Methods of achieving thiz protection can
include, but are not limited w, the following:

(1} Absorbent mats and materials

{2}  Liguidight sloped or recessed floors

(3} Liguiddght floors in indoor locatons provided with
liguidtight raised or recessed sills or dikes

(4)  Sumps and collection systems

() Other spill containment svstems such as that drnntk@%’
AlLS3241

The most likely time for severe battery damage and LRl'ml}-le

apills is during installation and replacement of 1@'[!."11 cells,

During these activities, spill control is recomm d even for
installations below the 3785 L { 100 gal) p-er threshold.

A11.5.3.24.1 One method o determ Erﬁru‘nphanrr with the
neutralization TEqUITEMENTS of th cion 15 found i
LIL 2456, ¢rutline of Tnvestigation fo sontainment for Station-
ary Acid and Alkaline Battery Sy I 2436 investigates the
liquid tighmess, level of clectraly 1hﬁnrpnnn pH neumaliza-
tion capahility, and ﬂamrq. &d resistance of spill contain-
ment sYstems,

A11.5.3.25 The fixed wventilation rate of 5.1 L/sec/m?
{1 1t"/min/ft") of floor area might be excessive compared to
what is acmally needed for room ventilation based on worsi-
case hydrogen production. Detailed information on battery
reom ventilation can be found in IEEE 1635/ASHRAE 21,
Coueale for the Ventilation and Thermal Management af Batteries for
Statiorary Applications,

AllLbB4 Sectnon B3B3 contains more information on I'TE
incorporating integral battery backup.

AlLB4]1 Gas detection for the purpose of detecting Mamma-
ble or explosive levels of gas should not be used as o means to
detect thermal runaway, Gases prodoced during the ofygas
event that precedes thermal munaway are Jammable. However,
during this early offgas stage, lmited amounts of gas are
produced that would not regaster with Mammable gas sensors

Copyright &

that are meant o prevent explosive atmospheres. During the
off-gas phase, specialized detection devices are needed that can
detect trace amounts of the vaporized electrolyte that can be
present at the low ppm or ppb level. Additional information on
explosion protection can be found in NFPA 68 and NFPA 69,

For offtgas detection, the detection devices shonld he pla.rrd
near or on the battery rack o detect off-gas events from the
rack. While airflow is not required for sensor operation, the
airflow patterns should be taken into consideration when posi-
tioning the detection devices. Sampling ports in an aspirated
gas sensing system should follow similar positoning guidance.
Several examples of potential airflow patterns and their corre-
sponding sensor ]:Im:rmrnl are shown in Figure A.11.5.4.1. In
any case, manufacturer’s published instructions should  be
followed.

Thermal runaway can also be detected asing highly sensitive
particulate  detection. For example, an aspirated detection
system that has sensing techi@logy w allow for the detection of
particles given off duriy » offgas event prior o thermal
FLILWY.

Actions o be tﬁbﬂf{‘ the off-gas event has been detected
will depend upon umber of facrors, inchading the design of

the battery ement system, lithium-ion cell chemistry, and
others,

A2,

@ ritten emergency fire |1I'1n should be prepared and
each installation that assigns specific responsibilities
signated personnel. NFPA 1660 provides guidance on
rgency planning that could be used in the creation of this
re plan. This p]a:n should be coordinated with all rrspnnflil:lg
* emergency  agencies,  Personnel should  receive  contbimumng
instructions in at least the following:

{1} The method of mming off all electrical power to the
following:

{a}  The ITE under hoth normal and emergency condi-
tions

(b) The airconditioning systems serving the area

{2)  Alerting the fire department or fire brigade

(%  Ewvacunation nl'prrsnnnct and rlrsignarr-rl assemhly area

{4) The Operations of all {'irn-r'xl,:inp;uishing and damage
control equipment, including antomatic detection r-:lu'li'b-
ment

% The use of extingnishers through acal eperation on a
practice fire

(6)  Conmrol of hazardous materials

(7)  Coordination with the fire department or other emer-
gency responders

AJ21.1.2 Fire service orentation and information might
include the review of the ITE placement, depowering issues,
and how 1w perform depowering. Additionally, it might be in
the best interest of the Gacility manager wo initiate the Gre serv-
e orientation. Figure AT2.1.1.2 15 an example of a predire

plan drawing.
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E Indicates portsensor/detector locations
——3 Indicates airflow direction

FIGURE A.11.5.4.1
Locations.

A12.2 A damage control plan should provide a means for at

least the following:

(1) Preventing or minimizing damage o electronic equip-
et

(2) Preventing or minimizing damage to operations and
other equipment

For example, whenever electronic equipment or any rype of
record is wer, smoke damaged, or otherwise affected by the
results of a fire or other emergency, it is vital that immediate
action be taken to clean and dry the electronic equipme
water, smoke, or other contamination is permitted 1o remaiyf in
the equipment longer than absolutely necessary, the @nngr
can he grossly increased.

In addition, a means should be provided fi preventing
waler damage to electromc equipment. Th r method of
doing this will vary according o the | il equipment
design. The provision of waterproof ers stored n easily
accessible locations should be Ll::-:ﬁi . S the guidance

provided in Secton B3(2).

Al2.3 Emergency pll]t‘ﬂduli_@%t continued operaton of

an ITE system should include, but not be limited wo, the follow-

ing:

(1) A program w protect records in accordance with their
importance as set forth by Chapeer 10

2024 Edition

Examples of Potential Airflow Patterns and Corresponding Sensor

& ()

o
N
o
N
xS
2} An analy‘sL@?f workload and its effect on continuity of
ﬂpl‘.‘l“ltl

{3} 1\1‘@ t of requirements for the backup site, inchid-
ngthe following:

i
@Ha{'kup files and equipment required
1 Configuration of mainframe computer and periph-
Cy° eral units
C:j. (c)  Alternative locations for backup processing
Availability of backup system
(e} Telecommunications required at backap site
(f)  Files, input work, special forms, and so forth,
needed
ig) Personnel staffing and ransportation
th)  Agreements and procedures for the emergency nse
of I'TE at a contingency site

A.13.11 Since 2014, Artcle 646 of NFPA 70 has addressed
MDCs as special equipment. Therefore, electrical requirements
for MMz, as an alternative, can be evaluated in accordance
with Article 646 of NFPA 70 as an aliernative to the extracied
material from Article 645 of NFPA 70 in Chapter 11. UL has a
published UL 2755, Ouiline of Investipalion for Moduler Dala
Centers, which has been referenced in 646.4 of NFPA 70 since
the 2014 edition.
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Fire alam g/t Keistor pans! Type ABC portable fire extinguisher
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F" Fire fighter access E Damper
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FIGURE A.12.1.1.2  Pre-Fire Plan Drawing,
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Annex B What to Do in the First 24 Hours For Damaged
Electronic Equipment and Magnetic Media

This anrex i ol o part of e requiremenls of s NFPA docioment
datt is iveluded for inforuational foooies only.

B.1 The following material is extracted from the BMS CAT
publicarion “Elecrromics & Magneric Media Recovery,”

B.2 This plan attempts to detail the necessary recovery steps o
be taken after a disaster has occurred 1o electronic equipment.
The plan considers fire, heat, smoke, and water damage and is
designed to limit and mitigate potential losses. The eguipment
under discussion includes office computers, word processors,
telephone switching equipment, test equipment, andio-video
equipment, and other electrical and electronic apparatus.

WARNING: It is most inportant that power be disconnecued
from all wet and smoke contaminawed elecronic equipment
immediately. Not only is there a continuing danger from elec-
wical shorts w the equipment, but voltage potential within the
circwitry tends o plate contaminants onto printed  circuit
boards and backplanes.

B.3 Smoke Damage. Primary damage to elecironic equip-
ment is cansed by smoke that contins corrosive chioride and
sultur combustion bv-products, Smoke exposure during the fire
for a relatively short period of time does litde immediate
damage. However, the particulate residue left after the smoke
has dissipated contains the active by-product that will corrode
metal contact surfaces in the presence of moisture and oxygen,

The ulimate objective in restoration s the removal of the
contaminant. Since all of the equipment cannot be cleancd
simultaneously, it is most important that immediate steps be
taken to arrest the corrosion process.

(1} Move the exposed equipment into an airconditioned a (:J-

humidity controlled environmens as soon as possible
50 percent relative humidity will generally p:rn'-:'n an
acceleration of corrosive activity).

(2} If moving the equipment is not possible, |1'r the
equipment area is sealed off from {m% lements.
(Caution: do not wrap the individual pie cquipment

in any material that tends to rap QI. ure inside the
chassis. )

(%) Spray connectors, backplanes z%inlﬂl circuit board
surfaces with Freon or F:cu:m-a ol solvents for prelimi-
mary cleanup.

{4)  Follow up with any corre 11h:h:uug aerosol spray o
stabilize metal contact surfices. This will leave a thin buat
easily removable coating helping to prevent oxygen and
moisture from activating the corrosion process.

Cince the corrosion process is stabilized, an analvsis can be
made of the contaminants, and appropriate decontamination
processes can be applied.

B4 Water Damage. [t is a popular misconception thar elec-
tronic equipment exposed to water and moisture is perma-
nently damaged. Water that is sprayed, splashed, or dripped
onto electronic equipment can be easily removed, Even equip-
ment that has been totally submerged can be vestored.
Hﬁh‘f"\-‘l"']’ mn 1,"1.-'!“'1':' CaARE of WATET d'lmﬂr;‘"f‘ |mmcrllnn* CORETTe -
measures are imperative. [t is most important o mm off all
electrical power to the equipment; ie., DO NOT ENERGIZE
ANY WET EQUIPMENT,
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{1}  Open cabinet doors, remove side panels and covers, and
pull out chassis drawers o allow water o run out of
equipment,

{2} Set up fans to move room temperature air through the
equipment for general drying, Move portable equipment
to dry air conditioned areas,

(3} Use compressed air at ne higher than 50 psi to blow ot
mapped water,

{4} Use hand-held dryers on lowest serting 1o dry connectors,
backplane wirewraps, and printed circuit cards. (Caurion:
Keep the dryer well away from components and wires.
Overheating of clectronic parts can canse permanent
damage. )

(5} Use cotton-tipped swahs for hard-to-reach places. Lightly
dah the surfaces to remove residual moisture. Do not use
cotton tipped swahs on wirewrap terminals.

(6} Water displacement aerosol sprays containing Freon-
alcohol mivtures are effective in first step drying of criri-
cal components.

(7} Follow up with pmfﬁsir@rslnmﬂnn AS SOON A5 [POSsi-
ble. My

B.5 Tape/Disk Drives ‘\? most  important  asset o be
preserved l'nll{mmg-,\.:;b loss is the corporate media (Le,
COLIIALY dd.l.d.hd:‘ﬂ&

Severe damggefo disk read write heads and @pe transport
mechanis 'Qprnhablc il an attempt is made 0 operate with
media t 'lﬁg{:l clean. A "head-crash”™ caused by particulate on
the surfafe of a disk will not only damage the drive but result in
data. Dirty tapes will stick and break, cansing loss of
sEmergency one-time cleaning of contaminated tapes and
ks for data recovery is possible, The damaged media is then
scarded after data recovery.

First step emergency procedures are as follows:

(1} Place all contaminated magnetic media  in air
conditioned area to remove water and stabilize media
surfaces,

{2} Hemowve media from wer and contaminated containers
where possible, Idennfy all media as to rype, application,
and location,

(3} Wipe exterior surfaces with aleohol-based cleaning solu-
HONS [0 Temove con@mination.

(4} Data recovery from contaminated floppy disks, tapes,
hard disks, and all associated drive and read/record
equipment.

Amnex C Risk Considerations, Business Interruption, and
Temperature Considerations
This annex is ol a pant of the requirements of this ANFPA document
fut &5 included for informational frrfoses anly.

C.1 Risk Considerations.

C.1.1 ITE is a vital and commonplace ol for business, indos-
ry, government, and research groups. The use of such equip-
ment is a direct result of the increased complexity of modern
business, indusirial, governmental, and research needs. Partica-
larly pertinent are the increasing number of variables that must
be aken into consideration in evervday decisions — overlook-
ing any one item can spell the difference benween profic and
loss, suceess and failure, and life and death. To keep track of all
these variables, [TE offers practical answers,
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C.1.2 ITE has become the accepted toal to research, store,
and exchange information, o process large amounts of statist-
cal, problemarical, or experimental information, and to pring
out or display informartion in very short periods of time. Reli-
ance is placed on the equipment to perform the reperitive, the
experimental, and, in some cases, even the whole program-
ming operation for business, industry, government, and
research groups,

C.1.3 Risk considerations include the selection of proper
equipment, preparation of areas to receive the equipment,
requirements for wtilities, orientation and training of person-
nel o operate the equipment, as well as consideration for
expansion of the initial facilitv. One other factor shounld be
included in this viml study, namely, protection against fires of
either accidental or deliberate origin, such as sabotage and
incendiary.

C.l.4 ITE and materials for data recording and storage can
incur damage where exposed o sustained elevated ambient
temperatures. The degree of such damage will vary depending
upon the exposure, equipment design, and composition of
materials for data recording and storage.

C.2 Business Interruption. Business interruption is the effect
on business operations from the tfime that equipment was
initially lost or damaged unil it has been restored to the
former level of operation,

C.3 Temperature Considerations. The following are guide-
lines concerning sustained high ambient temperamres.

{1} l}nmagr o !imrl‘inning ITE can hc'g'in at a sustained
ambicnt temperamire of T44°C (175°F), with the degree

of rl:n‘nagr increasing with further elevations of the :l.rrtl'uri:::,]I

ent temperature and cxposure time,
12) Damage to magnetic tapes, flexible discs, and s
media ran begin at sustained ambient fem

ahove 37.8°C (100°F). Damages occurrin TWEeT
érm]l}' b

F7.8°C (1W°F) and 48.9°C (120°F) can
reconditioned successfully, whereas the h{ of sucoess-
ful reconditioning lessens  rapidly elevations  of
sustained ambient temperatures abope 48970 (120°F).

(3) Damage to disc media can i musmintd ambient
temperatures above G5.6°C {@}. with the degree of
damage increasing mpldl% further elevatons of
sustained ambient temperatires.

(4) Damage to paper pro sincluding punched cards, can
begin at a sustaine ient lemperature of 176.7°C
(350°F). Paper products that have not become brittle will
generally be salvageable.

(6) Damage to microfilm can begin at a sustained ambient
temperature of 107.2°C (225°F) in the presence of steam
or at 26070 {HM°F) in the absence of steam.

Amnex [V General Guidinee for Gaseous Agent Systems in
Information Technology Equipment Spaces

This anmex is nof o pant of the reguirements of thes NFPA docuiment
bt s included for informational furfoses onfy.

D.1 Gaseous Agents. The use of gaseous agents provides the
potential for automaric fire suppression in the incipient fire
stage s0 that the information technology svstem can contnue
to perform its mission with little or no intermption. Where
coupled with a well-designed early warning derection system,
the gas can be automatically released in the early stages of a

fire scenario and, being three dimensional, it will penetrate all
portions of the space protected, including internal volumes of
key components of the system when they are ventilated from
the room. Thus an operator does not have o be present o, if
present, does not have o determine if and where the fire is
ocourring and how w deal with it

Gaseous agents fall into the following two general categorices:
inert gases and chemical agents.

DuL.] Imert Gases. Inert guses include gases that extinguish
fires by reducing the oxvgen level o a point where it will not
support combustion. The inert gases found in NFPA 2001
generally consist of a single gas (nitrogen or angon), blends of
gases (nitrogen and argon), or blends with carbon dioside as a
secondary component. See NFPA 2001 for specific agent and
systemn design guidance,

Carbon dioxide also falls into the category of inert gases;
however, at the concentration normally wsed for towal flooding
of protected spaces, the r 1g environment is hazardous o
personnel. The wse of n dioxide systems is contained in
NFPA 12

1.2 Chemical Chemical agents include gases thar
have been fan he effective in suppressing fires by chemi-
cal means opsREome cases, h} a combination of chemical reac-

tion and g. See NFPA 2001 for 5]1&'55( agent and system
desig ﬂgnnrﬁ

ile these systems have proven o be effective and relatively

le-free when installed as approved. it is prudent o

onsider the following Bactors in integrating such systems into a

Facility:

(1)  Effectiveness of agent on types of fires expected

(2)  Energized versus deenergized equipment

(3) Possible effect of “neat” agent discharges on the equip-
ment and,/or space that is being protected

(1) Dealing with products of combustion and/or products of
decompaosition created in a fire and fire suppression

(5)  Potential hazard o personnel

(6) Long-term availability of agent and/or system  compao-
nents

(7} Compatibility of system operation with facility operation

(8)  Selection of detection system

D.2 Effectiveness of FireSuppressing Agent. The effective-
ness can vary depending on combustibles present and certain
characteristics of the hazard protecred. Systems are tested and
listed or approved so they will afford protection of most
harards when the system is installed in accordance with the
system manual. An owner should become familiar with the
system design parameters as given in the mannal, Certain
combustibles can need higher concentratons than the stand-
ard combustibles used in the approval process. Refer to infor-
mation giving recommended concentrations for specific
materials,

Total flonding agents are effective when the gas envelops the
protected equipment at the proper concentration, a minimum
conceniration is held unil the igniton source 15 removed, and
any smoldering fire that remains after flame extinguishment s
controlled. This statement generally means that the enclosure
to be flooded needs o be enclosed as much as possible
retain the gas discharged. Integrity of the space protected can
need verification and means taken o close off openings w
ensure an adequate gas concentration holding time.
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The removal of an ignition source in an ITE room gencrally
means the shutting off of power. Continued application of elec-
wrical power to I'TE can result in ongoing electrical arcing or
sustained high temperature “hot spots”™ in equipment. Such
arcing can decompose halogenated agents into toxic and
corrosive by-products such as hydrochloric acid, hydrofluoric
acid, and possibly carbonyl halides. High temperarures such as
those present in flame or glowing metal surfaces also may
decompose halogenated agents into quantities of toxic and
corrosive by-products. Although some decomposition of halo-
genated agents ocours in the process of extinguishing fire, the
quantity of the toxic and corrosive by-produces is limired if the
following conditions exist:

(1} The system is designed in accordance with applicable
NFPA standarrs,

{2)  Continued arcing or hot spots in excess of the agent's
thermal decompasition temperamre are ot present,

If electrical power is not o be shut down to the protecred
Space upon discharge of a halogenated gaseous agent, opera-
tors, fire fighters, and the owner of the facility need to be aware
of the possibility of increased quantities of woxic and corrosive
by-products being generated by decomposition of the halogen-
ated agent.

.53 Agent Discharge. When the stored energy of compressed
pases is released. highvelocity discharges can result. These
discharges can move ceiling tles, cause undue turbalence, and
s0 forde. Froper system selection arvangement and design that
minimizes these effects should be wsed.

The rapid introduction of gas can cause a pressure buildup
in a confined space. This rapid pressure buildup can be a
concern for wellsealed spaces, and venting might be needed.

cooling of air and small-mass material. Where significant -
ing can be a problem, techniques o minimize this ggolin
should be employed. QJ

Hard disk drives ran be damaged hy x’ihmli@;\ncluding
those created by lond noise. There are a variegy of sources of
loud noise in an ITE area. For example, fi r%l‘l.‘!’ﬁiﬂl‘l agent
discharges have damaged hard disk dr ecause of noise.
Technigques to reduce noise or desig siderations can mini-
mize this risk. For additional informasion, refer to the FS5A
white paper, “Effect of Suund%a{;{m Data Storage Devices:
Fire Protection Systems Protec ata Centers.”

D4 Products of Combustion and Products of Extinguishing
Agent Breakdown, In the cowrse of fire suppression, products
of combustion are created, and products formed as chemical
agents break down during the fire-extinguishing process. These
products can be toxic, noxious, and corrosive, so iU s Impera-
tive that their creation be minimized. Decomposition products
are kept to a minimum by the detection and suppression of
fires while they are small, quick exinguishment of open bum-
ing, and elimination of all igniton sources, Systems that have
been approved and installed according o the NFI'A standards
referenced have been shown to do this. Delaying suppression
by having systems manually released or by aborting and delay-
ing discharge can significantly raise the level of these products

resilting from a fire. A method to purge these products after
fire extinguishment is needed.

rapidly expand in a room or enclosure, causing signih'-:'ag
g

D.5 Hazard to Personnel. In normally occupied spaces,
agents or agent concentration that can cause hazrds o
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personnel require a predischarge warning and  evacuating
system., In the event of a fire, all protected space should be
evacuared as soon as possible,

D.6 Halon 1301 Agent and System Availability. The produc-
tion of halons has stopped in the industrialized world.
However, even though no new gas is being produced, recyeled
gas is stll svailable. An cwner who wants to use a system with
halon should have a plan to ensure future gas availability in
case of a sywtem discharge and the need for refill. See
MNFPA 124

D.7 Compaiibility to Facility Operation. Caseous  svslems
work best where the power can be twrned off w eliminate all
elecuical fauls that could serve as a continuing  ignition
source. IFa Gacility is wrranged so that power cannot be shut off,
then Class C design concentrations from NFPA 2001 should be
used and the concentaton should be held long enough w
allow operator  imervention W solate and  eliminate e
continuing ignition source. .(:\ .

oes not have a dedicated air-

ilation of the protected space
these conditons should be consid-

Similarly, if a protected :
conditioning system  and
cannot be shit down,
cred in the system d 1

2
Annex E Detection for Information Technology
Eﬂ( ent Area Risks and Special Conditions
This aﬂ%z nof a furrd af the requirements of thizs NFPA document
but i -@uim‘ for fnformtional frumfweses andy,

E.l Introduction. For fire detection systems o be effective in
@E arcas, the design and installation must respond to the

C‘:lpcci.ul conditions and unusual risks present. The requirements
When released, some gases, especially carbon dioxide, mud&

of MNFPA 72 for fire detection systems might not provide effec-
tive early detection of fires in IT areas.

This standard permits equivalent solutions {see Section 1.5) o
achieve its purpose {see Seclion 1.2). The standard recognizes
the performance-based approach o determmine eqguivalent solu-
tons (see Chapler 3). The standard permits design of fire detec
tion svitems based on a fire risk assessment (see Chapfer £).

These fire risk assessments consider the risk of specified
losses and need o consider the likelihood of fires (i.e., igniton
source and fuel ignited by location in the protected space) and
the likely response of the selected detector(s) in the proposed
location(s). A 2003 paper by Bukowski discusses the most likely
fires that might occur in data centers based on limited fire
experience reported by a major, global operator as part of
commirntee rask Zroup activities,

E.2 Risk Assessment Objective(s). The objeciive of a fire risk
assessment s o minimize risk by mitigating the consequences
of a fire or reducing s ikelihood. Life safety (Le., preventing
faalities and reducing or eliminating injuries) s generally the
prime objective of a fire risk assessment, but modern data
centers operate with relatively few stall located mostly in the
ancillary areas. Technicians venture into the ITE areas only
when necessary to install and service equipment. Life safety risk
in the ancillary areas is similar to office occapancies, and the
lifer safety risk in the equipment arcas is very low — there are
few ocoupants, and fres are rare and grow very slowly. The
widespread practice of data mirroring greatly reduces the risk
of data loss. Thus, the primary objective of data center fire
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protection is o mitigate the likelihood of loss of capacity to
process, store, and retrieve data.,

E3 Design Fire Scenarios. Fire f"qu‘rirnrr in data centers
shows thar the most common fires by far involve ancillary fuels
in adjacent spaces such as meeting rooms, offices, and break
rooms. The inclusion of fire and smoke barriers between these
spaces and the ITE spaces, along with sprinklers and detectors
as nsually provided in office occupancies, will prevent fires in
these spaces from affecting ITE. Additionally, strict enforce-
ment of housekeeping rules for ITE areas so that there are no,
even temporary, accumulations of combustibles {e.g., packag-
ing materals, construction materials, papers/manuals) limits
the risk of fires in ancillary areas affecting ITE.

The most commoen fre sources within ITE areas most
frequently mvolve power supplies, including UPSs, because
these contain some combustible materials, which can produce
significant fault energies, and involve components that run hot
because they are operated near rated capacity for maximum
elecuical efficiency. Physical separation of power supply equip-
ment and associated power cables from digital equipment and
data cables and the inclusion of overheat sensors w0 shut down
power supplies exceeding normal operating conditions can
minimize fire risk wo the faciliy from such equipment. The
next most common fire scenarios involve HVAC or other
support equipment located within ITE areas. The most likely
fires originating in cooling equipment involve combustible
filters and overheating fan motors, Wire and cable fires are
limited w power cables; these are the only cables that contain
significant fault energy and can mun warm enough o permit
combustion of the insulation or jacker materials. Most wire and
cable insulation and jacketing will not support combustion
unless heated internally or externally. Physical separation
specific protection such as enclosed cable trays and linear

heat detection can result in adequate mitigation, 0

The least common fires are in the ITE iself, %m:lilaﬂy

where that equipment is listed 1o UL 60451, In tion Tech-
nolagy Fguipment — Safety — FPart [0 Ge RIS,
UL 62368-1, Awdin/Vides, fnformation aned fa@kﬂnm Technaol-
agy Lquipnment — Part 1 Safery H‘ﬂ;m’mmm?tr cloordia GR-63-
CORE, Netwark Equifmieed Bulding .'iy.:l@ FRS)™ Requirements;
FPlysical Protection.

EA4 Beferences. Bukowski, Rich
for Data Center Fire Protectlio
Conference and Expo, .-“LLI.Q

W., "Risk Considerations
Froc 2013 SFPE Enginecring
, Detober 26-30, 2013,

Annex F Performance Test Procedures for Early Fire
Detection Systems

This annex o5 nof a pard of the reguirements of the NFPA dociment
bt o5 drecluded for informational froposes onfy,

F.1 Introduction.

E.1.1 Scope. Performance of the tests described in this annex
can result in the release of noxious fumes, the presence of
localized heat, and the introduction of a fire hazard to the
tested area. Precautions should be taken to protect personnel
from these potential hazards. It is the responsibility of the test-
ing personnel to conduct testing in a manner that comphes
with federal, state, and local health and safety regulations,

ElLl1l These wsts are ntended w simudate te small amounts
of smoke that would be created in the early stages of a fire in

&

an information technology equipment (ITE) area. If an actual
fire were to produce the amounts of smoke produced by these
tests, ITE companies wonld want to be alerted by the fire alarm
SYSteTm,

E1.1.2 The tests represent a good balance between the desire
to use smoke sources that are representative of the wpes of
fires that have occurred in ITE areas and the desire to mini-
mize the introduction of smoke that can cause damage to oper-
ating equipment in the area.

F.1.2 Objectives. These tests are also intended o meet the
general ohjectives listed in F1.2.1 throagh F1.2.4.

F1.2.1 The tests are intended to be repeatable such that a
consistent quantty, temperature, and color of smoke is
produced each time the test is performed.

F.1.2.2 The wests are intended 1o use test equipment thar can
be set up quickly in acraal facilities (i.c., in sit).

F1.23 The tesis are in
Pnlcnti.'i] for smoke d
under test. They sho

conm basticn. {\

Fl.24 The K‘.u'q: intended o avoid the creatnon of large
armounts of e and gas that could pose a health threat 1o
ptnummk\in e Lesl area.

E2 Wire Test.

ﬁ General. This test uses an electrically overloaded poly-
| chloride—coated (PVC-coated) wire o simmilare the early
stages of a fire. Although a PYC wire is used, hydrogen chloride
{HC1} vapor is wmlikely to he produced in quantities significant
enongh to be of concern, if the test pmrrdnrc's herein are
followed, due to the relatvely low LEMpEratiures reac hed. If the
ourrent is applird for a longer time, or if the wire 5.111:11!{' is
shorter than stated, small quantities of HCI can be generated,
In cither event, a clearly perceptible odor thar should dissipate
in short time is produced by the tes,

ed to prevent or minimize the
e to the rqlli]:n1tnl in the roosm
reate little or no corrosive pr::-tlur ts of

The tests are based on the wst specified in Secion A3 of BS
G266, Fire Protection for Elecironic Equifmenit Tnstallations — Code of
Practice. The principal differences for some ests include the
use of a regulated de power supply and different wire, electical
loaad, and wire length,

Users are directed to Table F2.1 w select the parameters for
testing, The test parameters to be used should be selected
hased on the detection system performance levels dictated by
the performance-based analvsis,

F2.2 Test Apparatus. The test apparatus consists of the items

F2.2.1 Wire. Table F2.1 lists four options for wire selection
and west parameters for the wsers w select. Test wire should be
cut cleanly o the length specified in Table E2.1.

F.2.2.2 Wire Mounting. The wire should be arranged by plac-
ing it on a noncombustible, nonconductive board, or by
suspending it on a noncombustible, nonconductive support.
The wire should be arranged so that there are no kinks or
crossovers where localized higher temperature heating can
OO,
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Tahle F.2.1 Heated Wire Test Parameters

Parameter

BS G266 Test

2 m (6.6 [t) Wire Test

I m (3.3 [t) Wire Test

Modified BS G266 Test:
Two 1 m (3.3 ft) Wires in
Parallel

MNorth American Wire Test:
North American Wire

Wire specifications

L0 stancls of 0.1 mum
diameter {384 AWG)
tinned copper wire

insulated with PVC w
a radial thickness of

0.3 o {0,012 ).

Total cross-sectional
area of conductor is
0078 mm®*

(28 AW, insulated

with PV to a radial

thickness of 0.3 mm
(0012 i ).

Wire is very [exible due
o stranded
construction and
highly plasticized
imnsulation,

A single strand of
.65 mm diameter
(22 AWG) copper wire,
insulated with PVC o a
diameter of 1,19 mm
(0.047 in.). This wire is
stiffer than the BSI wire
due to the single-strand
construction and the
minimally plasticized
PVC insulation.

Smuoke Simoke is very light Muore visible smoke Muore visible smoke Muore visible smoke than
characterization {barely visible). HCI than the 2 m (6.6 ft) than the 2 m (6.6 fr) the BSI wire tess bt
vapor 15 unlikely to be test, but sull very test or the single wire still very ight. A minor
produced due w the light smoke. Due 1o 1 m test bt suill very amount of HCI is
low temperamire the higher light smoke, Due o produced bur for a
achieved in the wire. temperature in the the higher shorter duration than
The primary wire, a very small temperature in the the BSI wire tests.
constituent of the amount of HC wires, a small amount
simoke is plasticiaer, vapor will be ol HCI vapor will be
produced, produced,
Test period 180 seconds fill seconds fill seconds A0 seconds

Flectrical load

Constant L'nlmgc —_—
6.0 volts de; current
varies from 0w 15 A

during the test due o
changing resistance

in the wire.

Constant \'nltagr —_
6.0 volts de; current
varies from 0 o 15 A
during the test due
o changing
resistance in the
wire.

Constant voltage —
6.0 volts de; current
varies from 0w 30 A

during the test due o
changing resistance

in the wire.

Cionstant current of 28 A;
voltage varies from 0 to
18 valts de during test
due to changing
resistance in the wire,

Pass /Lail criteria

Fire detection system should “respond” within
1200 seconds of the end of the test period.

“Aert” or “prealarm” signal should ocour within
120 seconds of the end of the test periodd.

BSI: Brnsh Siandards Institute.

F2.2.5 Power Supply and Le‘adg A regulated de power supply

Q"E
X

"

F.2.5.2 Detector Programming, The detector alanm sensitivity

should be capable of supplving a current of 0 w 30 amperes at
0 to I8 volts de. The lead wires between the power supply and
the test wire(s) should be 10 AWG and 325 m (10,66 1) long
o avoid unacceptable voltage drop.

E2.2.4 Stopwatch. A stopwatch or clock accurate 1o | second
should be nsed.

E.2.3 Test Procedure.
F.2.3.1 Test Considerations. The test should be performed in

the room in which the detection system is installed, with all
normal ventilation fans (e, fans internal o equipment, reom
ventilation fans) operating. Testing should also be performed
with the fans twrned off w simulate the potenial for fan cycling
and/or a power [ilure. This does not preclude  westing
required by NFPA 72,

2024 Editian

setting (e, pre-alarm or alarm) wsed during the test should be
identical o those wsed during normal operation of the system.
Alarm verification or dme delay features should be disabled
during the test w permit the detector response o be annunci-
ated immediately upon activation.

This testing is intended to verify that the detectors sense
smake in sufficient concenrations o reach the specified alarm
levels, Becanse the test produces a small amount of smoke for a
brief period of time (i.e., a puff of smoke), the nse of the alarm
verification or time delay teamires would likely result in the
detector not reaching the specitied alarm levels. In a “real-
world” fire, the smoke would confinue to he prn-rlurrrl as the
fire grows, Prrmitting the detector to reach alarm. If these
featmres are disabled during the testing, they should bhe
enahled at the conclusion of the testing hefore leaving the
TOHITE.
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F2.3.3 Test Locations. Test locations should be selected by
considering the airflow patterns in the room and choosing
challenging locations for the tests (i.e., both low airflow and
high airflow can he challenging). If possible, the locations and
elevarions of the test apparams should be varied o simulate the
range of possible fire locations in the room. Locations where
the smoke wonld be drawn directly into the I'TE cooling ports
or fans should be avoided. Locations where the smoke would
be entrained into the air exhausting from an equipment cahi-
net are accepia hle.

E2.34 Positioning. The test apparatus should be positioned
at the test location, and the test equipment should be secured
to prevent damage.

F2.3.5 Preparation. The test wire should e prepared by care-
fully remewing not more than 12 mm (1 in) of the insulation
from each end of the sample so that the conducror(s) is not
nicked.

F.2.3.6 Mounting. The wire should be mounted on the insa-
lating material so that there are no kinks or crossovers in the
wire.

F.2.3.7 Setting. The power supply should be set o supply
either a constant voltage or constant current as shown in Table
F23.7.

F.2.3.8 Connection. The ends of the test wire(s) should be
connected to the power supply leads,

F.2.3.9 Test. When all other preparations are complere, the
power supply should be switched on for the period shown in
Table F.2.5.7. After the appropriate current application tme,

Table F.2.3.7 Heated Wire Test Electrical Speciﬁcuians

Current
Current Application
Test Voltage Setting Setling Time
2m BSlwire B0 wvolis dc Do 15 A 181} secomds
test {varies)
1 m BSI wire 6.0 volis de O 15 A 60 secomnds
Test (varics)
Two BSI 6.0 volis do Current 60 seconds
G266 wires Varies
n pnml!r] from (b to
30 A
during
the test
due o
changing
resisiance
in the
wire
One North Voltage varies 028 A 30 seconds
American from 4 o
wire 18 volts de

during the
test due io
changing
resistance in
the wire

Bqu: Rl'i 1 i\] 1 sh’lllllill l]* I sl i.| (T]1LH

the power supply should be mmed off, and the est resulis
should be observed and recorded,

To avoid hurns, the wire should not be touched during the
test, or for 3 minutes after miming off the power supply. If the
wire is located close to HVAC regisiers or equipment exhanss
ports, the airflow can cool the wire and result in inadequate
production of smoke, In this event, either the apparams should
be reposiioned or the wire should be shielded from the

airflow.

F.2.3.10 Test Sequence. The test should be repeated at least
three tmes for each HVAC condition, with the test apparatus
placed in a different location in the room each tme. IF possi-
ble, the elevation of the west apparatus shoould be varied.

F.2.3.11 Pass/Fail Criteria. The pass or @il criteria for the
carly detection svstem should be as indicated in Table F2.1.

F.3 Lactose-Potassium Chlorate Test.

E3.1 Description. The l: e—potassium chlorate test is one
of the test methods sp f in BS 6266 with modifications to

the mass of mixin «l for Morth Amercan conditions. A
mixture of 50 pr&) by weight of lactose and 50 percent hy
chlorate is ignited by a long-handled

weight of |m1$|~
butane lighte produce a small, vigorous flame and clean
white simok

E3.2 The test apparatus should consist of the
iuﬂﬂl «d in F3.2.1 through F.3.2.6.

@.1 Crucible or Open Cup. A noncombustible {i.e., metal,
silica, or porcelain) erucible or similar cup-shaped item should

C * be used o hold the mixmre of lactose and potassinom chiorare

oP

during combustion,

F3.2.2 & A noncombustible surface should be used to
hold the crucible |:|pright and to insulate it from the support-
ing surface below.

E3.2.3 Scale. A scale accurate to 0.1 g (0L0002 1h) should be
used for weighing the required mass of lactose and potassium
chlorate.

E3.2.4 Swpwatch. A stopwatch or clock accurate w1 second
should be used.

F3.2.5 Igniter. A lomg-handled butane lighter {i.e., one nsed
to light a harbecue grill) should be used,

A

DO NOT USE AN ORIMNARY CIGARETTE LIGHTER —
BURNS COULD RESULT

F3.2.6 Ignition Mixmre. A mixture composed of equal masses
of lactose and potassium chlorate should be used. (This
mixture is approximately 1.4 volumes of lactose to | volume of
potassium chlorate.) For testing early detection systems, the
mass of lactose /chlorate mixture should be 4.0 g (0K Th).

F3.3 Procedure.

F3.3.1 Detector Programming, The detector alarm sensitivity
setting (i.e., pre-alarm or alarm) used during the test should he
identical 1o those used during normal operation of the system,
Alarm verification or tme delay features should be disabled
during the test to permit the detector response to be annundi-
ated immediately upon activation,

2024 Ecflion
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This testing is intended o verify that the detectors sense
smaoke in sufficient concentrations o reach the specified alarm
levels. Becanse the test produces a small amount of smoke for a
brief period of time (i.e., a puff of smoke), the use of the alarm
verification or time delay features would likely result in the
detector not reaching the specified alarm levels, In a “real-
world” fire, the smoke would continue to be produced as the
fire grows, permitting the detector to reach alarm, If these
teamires are disabled during the testing, they should he
enabled at the conclusion of the testing hefore leaving the
ORI,

F.3.3.2 Test Locations. Test locations should be selected by
considering the airflow patterns in the room and choosing
challenging locations for the tests (e, both low airflow and
high airflow can be challenging). If possible, the locations and
elevations of the test apparatus should be varied o simulate the
range of possible fire locations in the room. Locations where
the smoke would be drwn directly into the ITE conling ports
or fans shonld be avoided. Loctions where the smoke would
be entrained into the air exhausting from an equipment cabi-
net are acceptable.

F.3.3.3 Preparation. The required mass of lactose and potas-
sium chlorate should be weighed into a mixing con@iner, and
mixed well by shaking or stirring o break up all lumps or
clumps. The mixing container should be sealed tightly wndl
ready o conduct the test.

E3.3.4 Placement. The crucible should be placed on the
support in the test locarion,

F.3.3.5 Test. When all other test pr:par.iu'nns are compleie,
the required amount of mixture should be poured into the

NFPA 13, Stavidard for the nstallation of Sgeinkler Spstems, 2022
edition.

MNFPA 55, ﬂnﬂlpn-.wd Crevses aaned Cryagenic Fuids Code, 2023

cdition,

NFPA 68, Standard on Explosion FProtection by Deflagration Veni-
img, 2025 edition.

NFPA 69, Standand on Explovion Prevenfion Systems, 2023
editon.

NEPA 7P, National Electrical Code®, 2023 edition,

NEPA 72, Natienal Fire Alarm and Signaling Code®, 2022

cdition.

NFPA 80A, Recommended Practice for Profection of Buildings from
Exterior Fire Exposures, 2022 edition.

NFPA 90A, Standard for the Installation of Aw-Condilioning and
Ventilating Systems, 2024 edition. ,(\ .

NFPA 220, Standard on '@nf Fuilding Construction, 2024
edition,

NFPA 254, Stan Q Method for Potentinl Heat of Building
Materials, 2023 edjty

NFPA 551, (ﬁ for the Evaluwation of Fire Risk Assessments,
2022 edition

NFP.M{J Crutele for Premises Security, 2023 edidon.

@?ﬂl. Sandard for the fnstallation of Premises Security
Sy 2023 edition.

%FPA TRO, Standard for the Instaliation of Lightning Protection

crucible, keeping it in a compact mound {Le., without pa.ckingc'}@%ﬂe”m 2023 edition.

it dlown ). The mixture should be ignited with the long-handled
butane lighter. This mixture 15 essentally the formula for(a
match head. When ignited, it burns vigorously like a mﬁ‘
{and smells the same). Be sure to use a long lighter W&' aid

bring burned when the mixture ignites.

F.3.4 Test Sequence. The test shoold be r{-p&:h at least
three times for cach HVAC conditon, with T?.Les'l apparatus
placed in a different location in the roog ch time, IF possi-
ble, the elevation of the test apparatus e varied.

E3.5 Pass/Fail Criteria. The dctoéj: system should produce

an “alert” or “pre-alarm” signal within, 120 seconds of the cessa-
tion of ignition,

Annex G Informational References

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

G.1.1 NFPA Publications. National Fire Prolecton Associa-
tion, 1 Batervmarch Park, Cuincy, MA 02169-7471.

NFPA 10, Standard for Portable Fire Extinguishers, 2022 edition.

NFPA 12, Standard on Carbon Dioxide Fxtinguishing Systems,
M2 edition,

NFPA 12A, Standard om Halon 1301 Foe Extinguishing Sysiems,
22 edition.

2024 Edition

NFPA 1660, Signdard for Emergency, Confinaty, and Crisis
Management: Preparedness, Response, and Recovery, 2024 edition.

NFPA 2001, Standard on Clean Agent Fie Extinguisfing Sysiems,
2022 edition.

Fire Protection Kesearch Foundadon (FPEF), "Validaton of
Modeling Tools for Detection Design in High Air Flow Enviromn-
ments,” 2012,

Fire Protection Rescarch Foundation {FPRF)}, “Validation of

Modeling Tools for Detection Diesign in High Air Flow Environ-
ments — Phase 11" 2014,

G.1.2 Other Publications.

G.1.2.1 ASTM Publications. ASTM Internatonal, 100 Barr
Harbor Drive, PO, Box C700, West Conshohocken, PA
194252050,

ASTM B84, Standard Test Method for Surface Burning Character-
istics of Huilding Materials, 20235,

(z.1.2.2 BMS CAT Publications. BMS CAT, Inc., International
Headquarters, 303 Arthur Street, Fort Worth, TX 76107,

“Electronics & Magnetic Media Recovery.”

G.1.2.3 BSI  Publications. Britsh  Standards
12950 Worldgate Drive, Suite 300 Herndon, VA 20170,

Instiiuee,

BS 6266, Fire Profection for Electronie Eguigmient fnstallations —
Cole of Practice, 2016,
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G.1.2.4 FM Publications. FM Global, 270 Central Avenue, G.1.2.8 Telcordia Publications. Telcordia Technologies, Inc.,
PO, Box 7500, Johnston, RI 02919, Omne Ericsson Drive, RRC 4A-1060, Piscaraway, N] 088544156,
Thumulury, Sai, et al., “Rxpr.r'tmrnml Data for Model Valida- Telcordia GR-G3-CORE, Neruork .F':IFI.!'PH‘H'.HI' Building 'ﬁ}l.i!.r"m
tiom of Smoke Transport in Data Centers,” 2014, {NEBS)™ Bequirements: Ph}umi Pratecttan, 2017,
G.1.2.5 FS5A Publications. Fire Suppression Syvstems Associa- G.1.2.9 UL Publications. Underwriters Laboratories Inc., 333
tion, 3601 East Joppa Road, Baltimore, MD 21254 Plingsten Road, Northbrook, TL 6G0062-2096.
F55A white paper, “Effect of Sound Waves on Dam Storage UL 268, Smoke Detertors for Fire Alarm Systems, 2021,
Devices: Fire Protection tems Prowecting Dam Centers.” . . P
it folechon. S Eimterlng Us ' UL 723, Tost for Surface Burning Characteristics of Building Mate-
’ rigis, 2018,

G.1.2.6 IEEE Publications. IFEE Operations Center, 445
Hoes Lane, Piscataway, N] 088544141,

IEEE 1635/ ASHRAE 21, Guide for the Ventilation and Thermal
Management of Batteries for Stationary Afyplications, 2022

C.1.2.7 SFPE Publications. Society of Fire Protection Engi-
neers, 9711 Washingtonian Boulevard, Suite 380, Caithershurg,

UL 609501, Information Technology Fouipment — Safery —
Pt I: General Requirements, 2019,

UL 62%68-1, Audin/Viden, fnformation and Communication Tech-
nolagy Egquipment — Part 12 Safety Reguivemends, 2021,

UL 2755, Qutline cﬁf’fnmﬂhgahm Jor Modular Data Cenfers,

MD 20878. 2018.
s i s z . 3 f 7 UL 24536, Chutline ggnrmn Jor Sl Containment  for
E Giniede fo Per Based Fire Proect Second
St . . e DR e e D e Stationary Acid and m&é Battery Systems, 2020,
.2 Infor eml:el- (Reserved)

Crwicdefines for Peer Review i the Fire Protection Devign Process,
200, .3 Re Fi for Exiracts in Informational Sections.
Bukowski, Richard W., “Risk Considerations for Data Center NFPA L, Fi 7, 2024 edition.
Fire Protection,” Proc 2015 SFPE Engineering Conference and ] . Nutional Elecirical Cod#®, 2025 edition.

Expo, Austin, TX, Octoher 26-30, 2013.
A 101, Life Safety Codé®, 2024 edition.

FPA SOKF, Building Construction and Safery Codd®, 2024
Co_cdiﬁnn.
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== ITE with Imegral Batery Backup, 83, A 83
Abandoned Cables Construction Requirements, Chap,
Toefinitioen, 3.3, Aisle Containment and Hot Air Collar Systems for ITE, 6.7,
AT

Administration, Chap. |
Application, 1.3, A L3
Equivalency, 1.5
Purpose, 1.2, A.1.2
Retroactiviey, 1.4

Building Construction, 6.1, A1

Combustibility of Materials, 6.2, A 6.2
Limitee-Combasgilde Magerial, 6.2.2
Noncombustible Materal, 6.2,

ITE Arca Interior Construction Maverials, 6.4

Scope, 1.1 z i e 3
Alr Space hnr_'ur_mn_ of ITE Area "r'lr.ulnnl Lin.l* El_l:lht.:l-c_h.ng, 6.3
Definition, 3.3.2 Peneiraions _.'l.rtrl {.':I|w|1||1.gx ||_|. F h;‘ gigtzinl-Faterd
e Enclosures, 6.6 \.}
i — . Ravimis] Flosoas, 65, A5 \}
efinition, 3.4.1, A 3.4 ]
Adsle Containment {\\‘Q -
Definition, 3.4.2, A5.4.2 Deefiniti Chap. ; é\-
Appeorect. Detector é}‘
Deehinitiosn, 3.2.1, A 521 Definition A
Authority Having Jurisdiction (AH]) Heat I.Jck\ b
Dehniton, 3.2.2, A28 ition. 3.5.8.1
Automated Information Storage System (AISS) Dt
refinnition, 3.9.3 Definition, 3.5.8.2
-B- Cjﬁb E
Hattery Typen; Soufiamary Q{ZJ Hlectronically Interconnected
Definition. 3.3.4 C.-I' Definition, 3.3.0
Lathaem-Ton P-.'lll:i:r!. :E" E oy ared B P i ’ {Lhap. 12
S F-kex 74 Damage Control Plan, 12,2, A.12.2
Mackel Cadmitmy | Nkl | Sattery "x@ Emergency Fire Plan, 12.1, A.12.1
Defimiiion, 3.9.4.2 <’< Fre ﬁﬁ.ri.'l}' of F'rrrﬁghte'n. 12.1.1
Valve-Regulated Lead-Acid (VRELA) ?_ Fire Department Information, 12.1.1.1
Ghuniing, S, ASICET Q Fire Service Orientation and Informartion, 12.1.1.2,
Vented (Flooded) Al91.1.9
Definition, 3.3.4.4, A35.4.4 % Recovery Procedures Plan, 12.5, A12.5
Business Interruption £, Energy Storage System (E55)
Definition, 3.3.5 Q D Defiminon, 3.3.10, A33.10
3 Explanatory Material, Annex A
Cold Aisle F-
Detinition, 3.4.3, AS4.5 Fire Detection for Information Technology Fquipment Area Risks
Communications Circuit and Special Conditions, Annex E
Dhehfnition, 3.3.6 nr-.uigll Fire Seerories, F_3
Communications Equipment Introduction, E. |
Dehiniton, 3.5.7 References, L4
Construction of Information Technology Equipment. Chap. 5 Risk Assessment Objective{s), E.2
Construction Features, 8.2 Fire Protection and Detection F.quipnﬂ:nl, r:hill:l. L]
ITE Immersion Cooling System, H.2.2 Automatic Detection Systems, 9.2, A0.2
Immersion Cooling Unit Installation, 8.2.2.1 Automatic Fire Protection Syvstems, 9.1
ITE Immersion Cooling Liguid, 8.2.2.2 Expansion or Renovations, 9.8
ITE Immersion Cooling Unit - Single-Fhase, 8.2.2.3 Caseous Tnal Flooding Extingmishing Systems, 9.4
ITE, .1 Hybrid Fire-Extinguishing Systems, 9.4
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In-Building Emergency Responder Commusications
Enhancement Systems, 9.6, A6

Portable Extinguishers, 9.5
Training, 9.7
Warning Signs, 9.5
Water Mist Fire Protection Systems, 9.10
Fire Protection Approaches, Chap. 4
Fire: Protection Approach, 4.1
Fire Risk Assessment, 4.2
lelecommunications Risks, 4.5
Telecommunicitisns Bisks for the Private Neowork, 4.5.1
Teleeommunicatiens Bisks for the Public Networks, 4.3.2
Fire Risk Analysis
Definiion, 5,312
Fire-Resistani-Rajed Construction
Defininon, 53511

G-

General Guidance for Gaseous Agent Systems in Information
Technology Equipment Spaces, Annex 1)
Agent Discharge, 0.3
Commpantililiny 1o Facility Opevation, 0.7
Effectiveness of Fire-Suppressing Agent, .2
Laseous Agenis, D1
Chemical Agenis, In1.2
Tonesrt Giases, T, 1.1
Halon 1301 Agent and System Availability, DG
Hazard to Personnel, D5

Fr I.HJ s |::|f l.-:I::IIIItII.L\lj'l Kl '-1I11|. PJ L E!Hl'lﬂ Ihr E:\. 1 il:lHl Ijﬂlli! Ig J‘.ﬁt‘lll
Breakdown, D.4

-1

Hot Air Collar (:)
Definition, %.4.4. A.%.4.4 ?‘
Hot Aisle

Definition, 345 A 345

Information Technology Equipment {n{??\

Defininon, 3913, A3.3.13
Informational References, Annex
Interconnecting Cables

Definition, 5.3.14 Q(‘
ITE Area <<

Definiton, 5515, ALS15

Definition, 5516
ITE Room

Definition, 5517
ITE System

Definition, 53518, A3 %18

-L-
Labeled
Definiton, 5.2.5
Lasuk Dstection S_plll:m
Definitnon, 3.5 1%

Listed
Definition, 3.2.4 A%2.4

M-
Material
Combustible Material
De=fanngican, 3.3.20,1
Definition, 3.5.20
Limited-Combustible Material

Defimition, 3.3.20.2
Maximum Allowahle Chantity (MACH
Definition, 552003, ASS5.20.5

Noncombustible Material
Dhefimition, 3.3.20.4
Materials and Equipment Permitted in the Information Technology
Ei.luil.lnlenl Area, l—]:u]n. 7
General, 7.1
General Storage, 7.3 O\
Sworage in Batery F\‘u@\‘[ﬂﬁ}
RI‘I'I:!I I:I ﬁumg{-‘ 7 2
Medular Data Center I
IJr:hmuun, 3.5 "l.’_.i.:'ll 21
céy_n Chap. 13
ﬁ1|1!5|:r|| efuneTneTEs, 156
v and Becovery Procedurnes, 13,12
I-'Lr tection and Detection Equipment, 159
Prostestion .-\.l:lil:l:::u'}wx. 15.4

eneral, 13,1

Materials and Equipment Permitted in Modular Data
Centers, 13,7

Records Kept or Stored in Modular Daa Centers, 15,10
Unilities, 1311, A 15.11

A0
Off-Gas
Deflinition, 3.3.22
Optical Fiber Cable
Definition, 3.3.23
P
Performance Test Procedures for Early Fire Detection

Systems, Annex F
Heawed Wire Test, F.2
Geeneral, F.2.1
Test Apparatus, F2.2
Power Supply and Leads, F.2.2.5
Stopwatch, F2.2.4
Wire, F2.2.1
Wire Mounong, F.2.2.2
‘Test Procedure, F2.5
Connection, F.2 3.8
Detector Programming, F2.3.2
Mounting, F2.5.6
Pass/Fail Criteria, F2.5.11
'Plls:ili::llillg. F28 4
Preparation, F.2.3.5
Sening, F2.5.7
Test, F2.3.9
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Test Consideratons, F.2.3.1 Risk Considerations, C.1
Test Locations, F.2.3.3

Test Sequence, F.2.3.10

Temperature Considerations, C.3

Introduction, F.1 &
Ohjectives, F.1.2 Separate Fire Division
Scope, F1.1 Definition, 3.5.29
Lactose—Potassium Chlorate Test, F.3 Shall
Diescription, F3.1 Definition, 3.2.5
Pass /Fail Criteria, F-3.5 Should
Prowcedure, F3.3 Dsfimition, 3.2.6
Detector Programming, F3.35.1 Standard
Placement, F.5.5.4 Definition, 3.2.7
P:I'I:'i:l:.l.l: anon, F3.3.3 Slql'l}ﬂll E.tll.ljl:lln&l.'ll
Test, 355 Dhelnitionm, 5.3.50, A %5350
‘lest Locations, F3.5.2 -

Test Apparatus, F3.2
Corucible or ﬁpru ﬂup, F3.2.1
Igniter, FA.2.5
Ignition Mixmre, F32.6
Scale, F32.%
Stopwatch, F3.2.4
Support. F5.2.2
Test Sequence, F3.4
Performance-Based Design Approach, Chap. 5
Design Brict, 5.6, AS5.6
Final Determination, 5.8

Thermal Bunaway

Definition, 3.3.31 LN
Uninterruptible Power PS8}

Definition, 5.5.52
Ulilities, Chap. 11 .59

Coelamt ﬁ}ﬂrnﬁ.?. Aldl2

Electrical Serdce. 113, ALLS

tilating, and Air Conditoning (HVAC), 11.1

General, bl

Hmd%
&I il'l'llilﬂ illll! III[I"J"I]']"Iﬂ |i.:lﬁ r\::ll:ll.t'\, ] Et
Goalks and m?]'rrlhw-. 59 ndoned Cables, 11.4.3, A 1145

Independent Review, 5.7, A5.7 Disconnecting Means, 11.4.5
Maintenance of Design Features, 5.9 Insalled Circuits and Cables ldentified for Future
LUse, 11.4.4

Interconmecting Cables, 11.4.1
Mjl.rklllg, ’ I."In
Unintermuptible Power Supplies (UTSs), 11.5
Batteries, 11.5.2
Enviromment, 11.5.2.2
Lahels, 11.5,2.3

Performanee Criterion, 5.3
Oualifications, 5.5, A5.5
Stakeholders, 5.4

Flenum
Definition, 33,24

]
@

& 4

R ?& Location and Occupancy Separation, 11.5.2.1
Definition, %.5.25, A 3.9.35 Q e Protection, 1525

Raised Floor Q ﬁﬂ'grm. 11.5.24
Definition, 3.4.26, A.3.3.26 e Smoke Detection, 11.5.2.6

Records {\ Lead-Acid and MNickeHCadmium Batteries, 11.5.3

Ceneral, 11.53.1
.qul'r-l}- Fr;llu nes, 11 ..’1.3.2
Neutralization, 11.5.5.2.4
Safety Venting, 11.5.3.2.1
Wonrecombircimt Bameries, 11.5%2.1.1
Recombinant Batteries, 11.5.3,2.1,2
Signs, 11.5.3.2.6
Spill Control, 11.5.5.2.5

Definition, %327 QQ
Imporant Records
Definition, 5.3.27.1
Vieal Records
Mefimition, 3.3.27.2
Records Kept or Stored in Information Technology Equipment
Roomes, Chap, 10
Protection Required for Becords Within the ITE Room, 1001,

A0

Records Stored Ouiside the ITE Room, 1002
Referenced Publications, Chap. 2
Remote Disconnect Control

Defnition, 3,328
Risk Considerations, Business Interruption, and Temperature

Considerations, Annex O
Business [nterruption, C.2

Therml Run.'l.w.ely. 11.5.8.22
Ventilation, 11.5.5.2.5 A 115585
Odher Batery Tvpes, 11.5.4, AlLS.4
Lithiume-Ton Bateres, 11.5.4.1, A 11.5.4.1
LTPS Systems, 11.5.1
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W
‘What to Do in the First 24 Hours for Damaged Electronic
Equipment and Magnetic Media, Annex B
Smoke Damage, B.3

Tape/Dhsk Dirive, B.5

Water Damage, B.4

Zone
Definition, 3.3.35
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Sequence of Events for the Standards
Development Process

e the cuyrent edition is published, a Standard 5 ofened for
Public Injr.

Step 1 - Input Stage

* Input accepted from the public or other committees for
consideration 1o develop the First Drali

* Technical Commitree holds First Draft Meeting wo revise
Standard {25 weeks); Technical Committee(s) with Cor-
relating Committee (10 weeks)

® Techmical Committee hallots on First Draft (12 weeks);
Technical Committee (s) with Correlating Commitiee
{11 weeks)

* Correlanng Committee First Draft Meeting (9 weeks)

s Correlating Committee ballows on First Drafi (5 weeks)

* First Draft Report posted on the document information
'F}:’IRE

Step 2 — Comment Stage

¢ Public Comments accepted on First Draft (10 weeks) fol-
]nwing pltsting of First Diraft Rt_‘rl'mrl

« If Standard does not receive Public Comments and the

Technical Committee chooses not to hold a Second Draft

meeting, the Standard becomes a Consent Standard and

is sent direciy o the Standards Council for issuance (see

Step 4) or

Technical Committee holds Second Draft Meeting

{21 weeks); Technical Committee (s) with Correlating

Committes (7 weeks)

Technical Committee ballots on Second Draft (11 weeks);

Technical Committee (s) with Correlating Committee

{10 weeks)

s Correlating Committee Second Drafi Meeting (9 m:n:k(‘:t‘a

* Corrclating Committee ballots on Second Draft

e

{8 weeks)
Second Dralt Report posted on the document |

tion page @
Step 3 — NFPA Technical Meeting A
AM) accepted

o Notice of Intent to Make a Motion
{5 weeks) following the posting of Second Draft Report

# MNITMAMs are reviewed and valddinotions are certified
by the Mouons Commitiee o sentation at the NFPA
Technical Mecting

« NFFPA nlrnl'trnhip Inrga‘h_]'mm at the NFPA Techni-
cal Meeting to act on Standards with *Cenified Amend-
ing Motions” (certified NTTMAMs)

* Comumittes(s) vole on any successful amendments to the
Technical Committee Beports made by the NFPA mem-
bership at the NFPA Technical Meeting

Step 4 — Council Appeals and Issuance of Standard

¢ Notilication of intent wo file an appeal 1w the Standards
Council on Technical Meeting action must be: filed within
20 days of the NFPA Technical Meeting

* Standards Council decides, based on all evidence,
whether to 1ssue the standard or to take other acton

MNotes:

1. Time periods are approximate; reler 1w published scheed-
ules for actual dates.

2. Annual revision cycle documents with certified amend-
ing motions take approximately 101 weeks w complete.

3. Fall revision cycle documents receiving certified amend-
ing motions take approximately 141 weeks w complete,

Committee Membership
Classifications"***

The following classifications apply to Committee members
and represent their principal interest in the activity of the
Commillee.

1. M Manufacturer: A representative of a maker or mar-

keter of a product, assembly, or system, or portion

thereof, that is affected by the standard,

User: A representative of an entity that is subject 1o

the provisions of the standard or that voluntarily

uses the standard.

3. IM fnstaller/Maintainer: A representative ol an entity that
is in the business of installing or maintaining a prod-
uct, assembly, or system atfected by the standard.

4 L Labor: A labor representative or emplovee concerned
with safery in the workplace.

h. RT 4pﬁi’wd fbsrm&,r"fﬂ!mg Laboraiory: A u"prrwuulu‘t
of an independent testing ldhurnmn or indepen-
dent .tpphr-rl re w’.u‘rh nizaton that promulgates
and/or enlorces st 1s.

6. E  Enforcing Authority, Arepresentative of an agency or
AT OrgAniFation promulgates and,/or enforces
stanedards.

7.1 .qummggprc‘mnmtht of an insurance company,
broker. t, bureau, or inspection agency.

8.C 7 ;’L person who is or represents the ultimate

ser of a product, system, or service affected by
standard, but who is not 1m.|u.dr{1 in {2).
9. &mﬂ Expert: A person not representing (1) through
{#) and who has special expertise in the scope of the
% -

standard or portion thereol.
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 wsed h} thie
Standards Council to achieve a balance for Technical Com-
mittees, the Standards Council may determine that new
classifications of member or unigue interests need repre-
sentation in order to foster the best possible Comminee
deliberations on any project. In this connection, the Stan-
dards Council may make such ;I.I]ptliIll‘l!]’ll:[]lS as it deems
appropriate in the public interest, such as the classification
of “LIthites” in the National Electrical Code Commitbees,
NOTE 4: Representatives ol subsidiaries of any group are
generally considered o have the same classification as the
parent orgamzation.
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Submitting Public Input / Public Comment Through the Online Submission System

Following publication of the current edition of an NFPA standard, the development of the next edition
begins and the standard is open for Public Input.

Submit a Public Input

NFPA accepts Public Input on documents through our online submission system at www.nfpa.org. To use
the online submission system:

* Choose a document Irom the List of NFPA codes & standards or filter by Development Stage for
“codes accepting public input.”

= Once you are on the document page, select the “Nexit Edition™ tab,

* Choose the link *The next edition of this standard is now open for Public Input.” Yoo will be asked
to sign in or create a free online account with NFPA before using this system.

* Follow the online instructions to submit your Public Input (see www.nlpa.org/publicinput for de-
tailed instructions). {\. .

= Once a Public Input is saved or submitted in the system, it can he Inn:‘.meil@the “My Profile” page
by selecting the *My Public Inputs/ Comments/ NITMAMs™ section, O

W
Submit a Public Comment . {,‘.';\'

Onee the First Draft Report hecomes available there is a Public C ent period. Any objections or fur-
ther related changes to the content of the First Draft must be .'Q\Ehﬂlt'd at the Comment Stage. To sub-
mit a Public Comment follow the same steps as previously t&laim:d for the submission of Public Input.

Other Resources Available on the Dncumentérg%maﬁﬂn Pages

Header: View document title and scope, access m@% codes and standards or NFCSS subscription, and
sign up o receive email alerts. O

2 @?‘

Current & Prior th:ﬂ.n.'hcurreutn.nd& Jus edition information.

Editiors

Mecet Ecilion Follow the n}ﬁjﬁ’ﬁ progress in the processing of a standard in s next revision cycle.

<

- . 2
sl View uéss':r. committee rosters or apply to a committee.
Commitles
o For members, oflicials, and AHJs w submit standards questons o NFPA siall. Our Technical
hekaechiical | Questions Service provides a convenient way to receive timely and consistent technical assistance
when you need to know more about NFPA standards relevant to your work.
News Prowides links to available articles and research and statistical reports related to our standards,

Purcmse Produets | DISCover and purchase the latest products and training.
& Trasriifey

- i s 5
Fielghed Prosiucss View related Puh]lratmns, training, and other resources available for purc'!'l;asl:,
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Information on the NFPA Standards Development Process

1. Applicable Regulations. The primary rules governing the processing of NFPA standards {codes, standards,
recommended practices, and guides) are the NFPA Regulations Governing the Develofrnent of NFPA Standards {Rege), Other
applicable rules include NFPA Bylaws, NFPA Technical Meeting Convention Rules, NFPA Guide for the Conduct of Participants in
the NFPA Standaras Develaforent Process, and the NFIPA Reprdarions (overning Petitions to the Board aof Directors from Decisions of
the Standards Couneil, Most of these rules and regulatons are comained in the NFPA Standards Divectory, For copies of the
Divectory, contact Godes and Standards Administration at NFPA headquarters; all these documents are also available on the
NFPA website ar “www.nfpa.org/ regs.”

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

M. Technical Committee Report. The Technical Commitiee Beport 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 Regyal
Section 1.4.)

II. Step 1: First Draft Report. The First Draft Report is defined as "Tart one of the Technical Comminee Report. which
documents the Input Stage.” The First Draft Report consisis of the First Draft, Public Input, Committee Input, Committec
and Correlating Committee Statements, Correlating Notes, and Ballot Statements. (See fqgs at 4.2.5.2 and Section 4.3.)
Any objection o an action in the First Draft Repornt must be raised through the filing of an appropriate Comment for
consideration in the Second Draft Report or the ohjection will be considered resolved. [See pal4.5.1(h).]

IV. Step 2: Second Draft Report. The Second Draft Report is defined as “Part two of the Td
which documents the Comment Stage.” The Second Draft Report consists of the Second |
rnrrrspnnding Committee Actions and Committee Statements, Correlating Motes an
Statements, Commitiee Comments, Correlating Revisions, and Ballot Statements, (5
The First Draft Report and the Second Draft Beport together constinite the Techipic
abjection following the Second Dralt Report must be raised through an appro, Amending Motion at the NFPA
Technical Meeting or the objection will be considered resolved. [See fegs at 4.4847h).]

V. Step 3a: Action at NFPA Technical Meeting; I"nllnwing the p\]hlif‘ﬁ rinn‘@m Second Draft Iv'.r:pnrr, there is a pﬂ'inri
rhm'ng which those wishing to make proper Amending Motions on theS[echnical Commirtee Reports must qignal their
intention by submitting a Notice of Intent to Make a Motion (NIT) ). (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 NFPA
Technical Meeting. At the meeting, the NFPA mrmhc'rqh]p rn;ﬁqnmdcr and act on these Certified A:rnrnrimg Muotions as

al Committee Report,

. Public Comments with
respective Committes

sat 4.2.5.2 and Section 4.4.)
ommittee Report, Any outstanding

well as Fnlln'HH1p Amending Motions, that is, motions that e necessary as a result of a previous successful Amending

Motion. (Sec 4.5.3.2 throngh 4.5.3.6 and Table 1, Colum @;— f fegs for a summary of the available Amending Motions

and who may make them.) Any ontstanding nhlrrtlnn wing action at an NFPA Technical Meeting (and any further

Technical Committee consideration following suece Amending Motions, see Sags at 4.5.3.7 through 4.6.5) must be
raised through an appeal 1o the Standards l'.".mm: 1 ar it will be considered to be resolved.

VL Sicp 3b: Docoments Forwarded Directl ﬂuuncll. Where no NITMAM is receved and certified in accordance
with the Technical Meeling Convention Ruk' ud.:l.nl 15 forwarded directy w the 5|'..z|1r.ld.r=l.l. Council for action on
sssuance. Objections are deemed w |.'PL ved for these docwments, (See Regs at 4.5.2.5.)

VIL Step 4a: Council Appeals. An appt al o the Standards Council concerning procedural or subsiantive matters
related o the development. con Lo issuance of any document of the NFI'A or on matters within the purview of the
authority of the Council, as es ed by the Byfaus and as determined by the Board of Directors, Such appeals must be in
written form and filed with l cretary of the Standards Council (see fegs at Section 1.6). Time constraints for filing an

appeal st e in acml%m ith 1.6.2 of the fgms. Objections are deemed o be resolved if not pursued arn this level,

VIIL Step 4h: Docum iance. The Standards Council is the izsuer of all documents (see Article 8 of H} ), The
Council acts on the issuance of a document presented for action at an NFPA Technical Meeting within 75 days from the
date of the recommendanon from the NFPA Technical "u'lc'rtmg, unless this prnnrt is extended by the Council (see Regs ag
4.7.2). For documents forwarded directly to the Standards Council, the Council acts on the issnance of the document at its
next scheduled meeting, or ar such other meeting as the Council may determine (see fegsar 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 NFPA. The rules for petitdoning the Board of Directors can be found in the Repudations
Coverning Peiitions to the Bowrd of Divectors from Decsions of the Standards Couneiland in Section 1.7 of the Regs.

XK. For More Information. The program for the NFPA 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. To view the First Draft Report and Second Draft Report as well as information on NFPA rules and for up-to-
date information on schedules and deadlines for processing NFPA documents, check the NFPA website (www.onipa.org’
docinfo) or contact NFPA Codes & Standards Adminisiration at (617) 9847246,
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