NFPA

o 3 41w
Sl il gty 58

2024

l w I Faraz Shabake Karno

NFPA




NFPA 75 Rev 2024 by Faraz Shabake Karno

NFPA® 5l y10ilias! 6 311 33 a0 S s widar § L1 NS

ol alaz 5l )i so oogeli NFPA" clas Juiliwl” ggame ,o a5 NFPA® (clalazal, 5 colyiin clois, dosluibinl daas
il oo g el 00 0yl (ANSI) 5o o ilis] Lo s dasgs 48 asls (slos il 3908 T3 S 3y, 5l o
G55 & sroal Pl ol 5 (25Tl 50 (sl Plns 3550 55 b 0510 o 0,5 1 cilizio @il 5 olSugs b Sllbogls wiTé (sl
g5t plejls cnl S go oy o bl (a5 yo Blail rradi sl 1y (ilsd 5 03,5 Cupae |y anl 3 I NFPA &5 J> o
33 9o Slaglad Sy Syge ;8 witmed 5 oS sed b | gyl coro b ol i ialesT 1 sasasl) Sledbl Jiia
v od gmands NFPA slas jlail!

Sz b x et it (2l el dapls elgil plo b Jl slads lus (pasd lacew] 5l (256 Colyius 455 ,aNFPA
4557 NFPA ian 08 00,1 el 86 NFPA slas lasliwl ay slitwl b solazw! Lacl 5l puiine poe b ouiitans jgboay a5
20 ol &l o pisie Sledbl og JolS L 88 8,50 0 (g b preudi

5 0,0 ol slasles b oldl gl | loss plo b (glad o loas @il auad losles ool « NFPA slas faslil @)l 5 ,Lazl |
Coglisd 4 0yl S e ool s ) 5145 63,8 50 3y et edly LK slaoles b Lolil sdge &S | (cog gt Cpeian
209 Lo calidee Lulyd )3 0¥ <80 Jlael sln Ty 0 pome paaste Sy IS pg) D90 50 b aiS 4SS 093 i

oo ol eizman )l bl cule, s pll Jlasl i NFPA las Jaitisl slie ol llss gl g by 508 zaaNFPA
0,b,0 slacodlel b oalsS ais8 1o .08 cos (owy3b b Ginlosl ol cem b aiws opl b il 6l 1) coai b (ob ¢ Jpame g
ol saimoa el by 2165 00iiS j0lo sage o L g 95 ol 00l Coend NFPA & o ol Sl b L]

N FPA‘slbé)‘és&ﬂ‘ au)}S)M :6;570‘&

o5T 531 wigd o osal NFPA" gl Justiosl” gonzeo ;o 45 NFPA® ( glalosal, 5 solyiing (sla s, doo lailiul daus ol
55 205 (TIAS) S sttt b 5l sbips (255l st s 5o LS b o o 5 ol 55 li] ] o i
g as (Errata) basdol jlesl b b

o, 59,4 5 5250 oSl NFPA slos Jailial 1505 0] b 50 HEALSES 15 4 Cenl ol whaie ool g o inrjls 51 Goa
5500 Syt nl b Gillao 1) NFPA (slas il 5 aims 18 (o) 3550 |y saoz sloby, 5 s slss dags yslid wlge csls>
e yine abogs o pyben ;3 NFPA _Lab s Jstias] Slaieas K50 dies ol §1 sogdd s o el i oiS

516 098 eolawl Errata) 3 TIAS slaas>dol L ol oa NFPA (5 laslinl jo aseas (sl o)lged a5 oS o 40 g’NFPA
455, ol pas & dw A (31 el Jloj adaiie o 0 NFPA ey o laslisl S5 .0y 90 dime 0 99290 (2ls g Sloyos o 51
csl o ] 50 pine CBge glaa>dlol | 4ol

ot peas (EITATA) loasMol b L 08,5 eais (TIAS) g (gloaemdol o,k I NFPA s sl S LT aSal 51 oMbl o1,

oS 4l Lwww.nfpa.org coluos ,0"Codes & Standards"  isu 4 ol


https://www.nfpa.org/

NFPA 75 Rev 2024 by Faraz Shabake Karno

NFPA sd y1wiliw! 8 390 39 BLo1 pgo 94190 9 BASHD!

L) B9 oo 0auslb NFPA" slas Jasbiwl" ggamme j0 a5 NFPA® (slalosal, § solpiins sla oy, s lastinl daas ol 518
oii (TIAS) C3g0 slaamdol 5 )b 5l aigd (p 350l doz adns SO Ll b oo 5 50 sl Sae dbew! ol 4S5 sl o5
Wigd zenas (Errata) lea>dol b L oS

390 58 59,4 Sledbl « NFPA slas lastinl a5 anl b jo oS es lin a5 col opl plate Sldlol g la ol 5 Bos
s yuime dbogy o 9550 ;0 NFPA ed o laslisl e Koo anw ol 5l so0ad a5uis 2 oopl plis

516 05 oolanwl Errata) 5 TIAS slaa s>l b ol joa NFPA (olabinl jo aseis o 5asaz 5l olgen a5 aiS o aogsNFPA

o yod 4 diaw At (51 Jeli oy aaie o W NFPA o) o lailinl 5oy g dieo 0 9390 iils g Sl s Ry

vl 5oy T 5 peine Cdge clramdol b amdlol aisS n

odds s (Errata) laasMol L L oo ,5 s (TIAS) cdge slaasdol &,k 5l NFPA & lastnl oG LT asol 51 edlbl sl

oS daxxl o WWW.Nfpa.org coluog ,0"Codes & Standards”  isw 4wl
NFPA s yluiluw! g

Olsieas il sazs (ojle 5 NFPA" Glas bl axwgs oSl &l ,ae" 518 (ise b @illas a5 alad b o8 ,la bl aisS ya
055 18 ISST L olitnl 0 y50 ooy yunndl Glgredy wls g 05 o3 4185 a5 o T sleaeS L NFPA o) xose
(Patents) &1 g cud 3>

Lol by sl Lo o o 55 NFPA 5 il S5 L Ll 5 45 gl25] s ok 436 o Liiel 0,50 )0 onbge zenNFPA
.A}SGA.; :3[.7‘5‘ sO\.\.»i:

e 3315 sage gy Gai> ol aE s g el 1Bl Gaam cpl Jlael pw)p JolS Sudgiue NFPA Glao lasbeut ol )18

w8 o0 8, [y NFPA slas jlasliwl a4y bzl b solazwl 51 oob gl x5l ol 3> (ais b bad o Sudsins 4555 2oNFPA

Olgeas a8 (I el e slao lasbiw] jo glusl eud G ailuS 0,50 50 (ANSI) IS el o laslis] Lo dwgo caslw ;INFPA

NFPA 8 lwilit b Ll 40 1 531 Cud 94> (o110 &1 51 3 ookt & 3L (ISl & ! 9 45 4> 3 saus D!
Gl Boi> gy o gl il SO 5l eolal ol ol Sae NFPA & laslinl G cole ) a8 sl ansls azg5 ab ol p)8
Lol glesd

Sl 2o (59,0 gl3] e slalesl ol 3ot ol LT Sl b gl izl ool Goi ol el 9,50 50 (2550 zaNFPA

L5 i 36T s ANSI gl 251 s



NFPA 75 Rev 2024 by Faraz Shabake Karno

5 Joiize Loyl i jemme sllacl 4y blad 5 e slaslo ANSI gl st s canliw b Billas g123] cod 0di)lo &S 5,90 o
JBNFPA 5l ccslgs 10 & g0 50 daasly opl 5l olbasens il o0, a1l (55950 iz <8l ,0 leolite 4y jual ans s
BUCLIWE LI PR

S wled 3 40 00, Syl gy SINFPAL ics oledbsl ol

NFPA 53 yIailiast 4 L3 yo &1y s § (ouilgd

39 Oy yio g miled Culs .
S ol g adlhs |, abge lxe 5 bl JLw Sljie 5 oulys ab NFPA  lasfaliel ol
hogs bl 352gm yailsh L plin o5 |, ool L5 gan 395 (slaleial, 5 oadidros sla s, dasluliol dass Lzl LNFPA

LBl lg b e oS Wi e (515554 Wl Slaias pl 5 S oo

(Sol ) Siro cusIlo Goi>. ¥

B rd 58 pogas g sages $la0 IS 5l (cawg b (sl g ale 18 ol S Coles cow NFPA (gl jlaitl
Lslazs 8
ol oo 57 !
Oly e g ilsd )0 @y Olgae 4 eslinal e
Ol s, 5 osed g g (sogas Ol jhe (g o colital e
ol 03,5 a3 o 095 Euly S ga> I NFPA &S ol e cpl & soges soliiwl gl Slociius ol &1,

o 30 wolio 51 9 NFPA (slas yluilin! 31 oolaiut. ¥

ol 4 wisd cosas(Adoption by Reference)  cl> )| o soa L NFPA las lastisl o gs &l yde 4o oolaiwl sl p
200,85 ;53 Ll Lacsl Sledlbl g aseus «lgie Ladd a5 Lixs

39 Aud 0uiS o gual i 0 AlElas by Wb L 000 i b adlol (B> 45T 0

5 oolazl o5z 5l loslus ol b asms eMLINFPA o oS o Jlasl 095 &l ja0 10 1) NFPA slas lasbinl a5 135 558 axlye
Ll o8T 893 Sl

yuiad a1 51 9 NFPA b wlei. ¥

Sl s laibisl goasl sleo g0y (6,555 @l L g Gl slpiion ¢ comy ypndd Canlym 10 o 28 Sl iy (sl
1005 wles NFPA L wilgs o

s oy <+

NFPA, 1 Batterymarch Park, P.O. Box 9101, Quincy, MA 02269-9101

stds_admin@nfpa.org : J.!k@

www.nfpa.org :colue,
ok camlin BB 5 S 0 Kl Oyg0a NFPA slas lailew! sles

www.nfpa.org/docinfo


mailto:stds_admin@nfpa.org
https://www.nfpa.org/
https://www.nfpa.org/docinfo

NFPA 75 Rev 2024 by Faraz Shabake Karno

NFPA® 75
Standard for the
Fire Protection of Information Technology Equipment

2024 Edition
NFPA 75 o j2\wti! ,_sé,ao

8 AeS gy aseus opl .l ool ags (IT) wledbl (g ,9lid Slipzs 10 (g5gm T plp yo cbli> ¢l s NFPA75 s laskl

5 8 lsbinl opl el o paiie 2023 LalwsT o NFPA s lisbisl sl)58 Lawgs 5 oo g (Sudg 251 g1kl (slapinnns
ol ot L3 slaasens oles (3l 5 ond > Vla3Y 2023 | alus21

el 00 0l 2023 oles21 s 55 (ANSI) IS el e o lasbin! 5 g 4y aens o)

NFPA 758 ylwiliw! azwgi g s 46

Sly FoeslS Coro Cuslsz o 5l ey 1960 ayily o NFPA op st ol L (S isll (6 550olS slopinss aaS
ool S5 23T s s cbilis sladiogs gjlus il

oS ols &)l 19671 Jlu ;o NFPA aVly ot yo 1 (S 2SIl (6 mals sloginnns 5| cblim 5 luslin] aens (ys) aaS oyl
el sl b gzl NFPA s laibial oSy lgicds comsy jsbas 5 lailivl ol 1962 ai¥ls cancii 1o 0l ab ydy Cdige ysboas
Lol j5bas 1992w (sl s ol s ool 1989 5 1987 1981 1976 1972 1968 1964 1963 (sla JLu ;o
Jeall 550 45 b e Mol Lol 2003 aeas 25,5 5 sl 3,50 50 2003 51999 1995 cla Jlw 10 5 o o3l
e NFPA 5 ars sbwl 5,55 Sew

b0 )5 &7 (S S (6 FsealS s g 031> (3310 5l (S 2SI (6 FealS D" Mol 2008 5l iy sleases o
GBI (e e 4 50 ;0" Sledbl (5,5l Gl e’ g Ol (6 55ls Ol b olMasl )l o L
et 230l (3l Sledlbl (5,58 Ol ddhie” § " Gledlbl 6,08 lpgms GBI L 5" SenslS ddkhis” g el
sl Sl ) cblam o bl 4 ools (551 0 Sis iS5 TaalS Sligan 5l cblis o bl ) laibial s
Gy ke o NFPA 17 wiile las lsbinl plos b s it Kool o ool 2003 s o &l s ol ol s Sledlbo|
3 lailiwl aals (J ol b .ogi o) SleMol (5,5l Ol pas sl o laslsl UL 60950 (s(National Electrical Code)
20,55 &y O] gyl

asaz el i 2Ll UL cglas Jaibiol 4 Sl | 51 6 s s s 39,40 5 lies ol bl 2 ( ise 2009 ases jo
ol 5 sile aiblys (odg, loran s pglie 43335 ghIs 45 Slpa ans oL b od adlol saias i w9l caai gl
e ] o il 45 oS5 Slge 5l (6 b (gl Alnds xS

0 o™ SleMbl g5 Olsapzs gl 25T il 5o cblis o bl a5 g 0,8 psd ,550 ,b o Jailil olgie 2013 asus ,o
it o ol ases ol sl 25T il 0 cilis s by e 1o o, laibil ol 45 S i 5 08 uSixie yigs |, a diels
A5l b 43S L Gl 45 0l 0000 dgi 5 0 Sledlbl (5 55L8 Sl sl gyl (e j ez ot o)l )0 S0
oS SbMaol b wias zl5ewNFPA 70 51 (ol 5l solaws uimen g b, (25T ol jo cbla> sla S5y b Jobes

..\.55..» ,a.‘m lo Q3O g 0dLS uu).su P ,,....._;"‘"?



NFPA 75 Rev 2024 by Faraz Shabake Karno

b ol b 4 Juad s ool o fasbisl slae 51 S0 gl o Slos 5 e (b Sl B ol 2ol olasbil 2017 ases
by Slolll Sl a5 0l alol) 5 Lad( oz Jad Sy 5 wigd et (0,Skes e b (632975 slo g )) e sl b,
@5k 2B &S al bl laalis o Sllee DYoo s 4 Sl ol wed oo et 1) 9 Ses (e 050,

)1 (55575 Sl g) A S (5 (5 iy Sllas]
b labaze o (i1 pansts laptams (b o)lys olapleial) a5 oads ddlol los 1S gy slagise o luiliul cpl 5o
Sl by gl l55 bl 1 g ool 1ol 5T Slalols 5 ol 0,0 I ol Lzl gl . oo 81, YU gls b

sl 00 u.)s.b U’“"—‘ ).7‘).) B cbslas

2020: A 1 i

A asedie 5350 19p (6,10 paiged Ly SET slacs g iy 5 (55,5 Je @

5 08 o oalitl 095 Sliga ) Vgonn Slis T (slog e 4512 ek i 5> (slabol Ll il 51 solitl ol

e o il L51s slacSils |

516,500 Sloljil ax aS’ S asein B o a8lol (Modular Data Centers) ,Ygsko sols 551,00 0,b,0 gaso> Jad @
g oo Jlesl ools 35150 55 )l sl b fad le

b 5Ol il a5 b plapleitle ol iele 2 51 55T loloys 4 bgrjo Lulss @

b Jie) g35m0iT SSNFPA T ((slaibnl 52 Jad 5l lag b & Logs o lol3l

2024: aduwd O g

@ axgi b.od A8lol 8 Las o (ITE immersion cooling) s,gabse (s5lucSis Olpaxs gl gz Sbll o
05 65900 Ol lp (soal sl (2595 «(5,5l8 ol 5l ealital o8l

Wi 3, ]LLuNFPA 855 (o lusliwl 1y w33 11 Jad 51 Sgi—pseid slos 5L & bgyye &, e plos @
b3 o Gidigy |y 3,150 ol JelS o) Sl (65l (g 3lo e

Sl el b ol alol 11 Las o (Offgas detection) 4,5 sbjl5 jaseis slp ooz Sbljll e
Jeo & Lol eculas 0929 Gl (slapiuns g5 2l ln (oot Ol ke gt ccnl 5l Gl b G sl
B9 6900 o) 6 5lwd laibiwl dayT 6o il soliiul

S 0 STl Slawnl 5 cblis o JwNFPA 76 (o listisl o Ll slaialeg] olol o F o g @
a1l laibewl tpl o018 Gl sotee slo laialy g aiyle 05 5 55 00ls STh0 50 o ioley] cpl o adlsl) sl
S e



NFPA 75 Rev 2024 by Faraz Shabake Karno

SIU1 5 (g S S (i dinoS
Lee A. Kaiser, Chair

Orr Protection Systems, Inc., KY [IM]
Scott R. Lang, Secretary

Honeywell International, Il, [M]

Rep. Automatic Fire Alarm Association, Inc.

Alastair R. Brown, HKA Global, Scotland [SE]
Thomas M. Burke, UL LLC, CA [RT]

Rep. UL Solutions

Sheila C. DeMand, Ann, MO [I]

John August Denhardt, American Fire Sprinkler
Association (AFSA), TX[IM]

Robert Kaskak, FM Global, RI [I]

Stanley Kaufman, CableSafe, Inc./OFS, GA [M]
Rep. Plastics Industry Association (Plastics)
Scott Kincaid, Brooks Equipment Company,
NC [M]

Rep. Fire EQuipment Manufacturers'
Association

Richard G. Klage, Ericsson, NJ [U]

Rep. Alliance for Telecommunications Industry
Solutions

William E. Koffel, Koffel Associates, Inc., MD
[SE]

Benjamin H. Lapa, National Security Agency,
MD [E]

Charles S. Macaulay, Microsoft Data Center
Operations (CO+l), WA [U]

Chad Markis, APS FireCo, OK[IM]

Rep. National Association of Fire Equipment
Distributors

Rita L. Nelderheiser, UA Sprinkler Fitters LU
669, CO [L]

Rep. United Asm. of Journeymen & Apprentices
of the Plumbing & Pipe Fitting Industry

Robert J. Ballard, Victaulte, PA [M]

(Alt. to Mark L. Robin)

Connie Bottemiller, Ann Global Risk, WA [I]
(Alt. to Sheila C. DeMand)

Mark H. Buschman, US Department of
Defense, MD [E]

(Alt. to Benjamin H. Lapa)

Mark E. Fessenden, Johnson Controls, WI [M]
(Alt. to Rodger Reiswig)

Chadwick Wade Forsythe, Getz Fire
Equipment, 11, [IM]

(Alt. to Chad Markis)

Brandon W. Frakes, AXA XL/Global Asset
Protection Services, LLC, NC [I]

(Alt. to Bryan K. Powell)

Kevin Ryan Hall, American Fire Sprinkler
Association (AFSA), MD [IM]

(Alt. to John August Denhardt)

Kevin P. Holbrook, Local 669 JATC, OH [L]
(Alt. to Rita L. Nelderheiser)

Jessica A. Hubert, Guardian Services Inc., VT
[SE]

(Alt. to Thomas J. Wysecki)

Alan G. Larson, Reliable Automatic Sprinkler
Company, Inc., SC [M]

(Alt. to Dan Wilder)

Michael Paras, Environmental Systems Design,
Inc., Il, [SE]

Jack Poole, Poole Fire Protection, Inc., KS [SE]
Bryan K. Powell, AXA XL Risk Consulting, VA [l]
Rodger Reiswig, Johnson Controls, VA [M]
Mark L. Robin, Chemours, DE [M]

Rep. Fire Suppression Systems Association
Jason D. Rotondo, COD[Pillance Inc., MA [U]]
Alex Schieber, Amazon Web Services, CO [U]
Philip C. Smith, The Boeing Company, SC [U]
Joseph M. Southerland, US Department Of
Defense, H1 [E]

Joseph A. Spataro, American International
Group, Inc., NY [I]

David Tworkowski, Fire Protection Testing, CT
[IM]

Dan Wilder, Western State, Fire Protection, AZ
(M]

Rep. National Fire Sprinkler Association
Randy Willard, US Central Intelligence Agency,
MD [U]



NFPA 75 Rev 2024 by Faraz Shabake Karno

Kevin Wiseman, Villana, TX[l]

Thomas J. Wysecki, Guardian Services, Inc., Il,
[SE]

David K. Young, Idaho National Laboratory, ID
[RT]

Alternatives

Rachel Lilientfeld, Amazon Web Services
(AWS), VA [U]

(Alt. to Alex Schieber)

Max McLeod, Siemens Industry, Inc., AL [M]
(Alt. to Scott R. Lang)

Andrew W. Poole, Poole Fire Protection, Inc.,
KS [SE]

(Alt. to Jack Poole)

Jocelyn Sarramiento, KW Mission Critical
Engineering, NY [SE]

(Alt. to Michael Paras)

Randy H. Schubert, Ericsson, NJ [U]

(Alt. to Richard G. Klage)

Blake M. Shugarman, UL LLC, IL [RT]

(Alt. to Thomas M. Burke)

Mark Suski, JENSEN HUGHES, IL [SE]
(Voting Alt.)

Statek K. Tunnersen, US Central Intelligence
Agency, VA [U]

(Alt. to Randy Willard)

Anthony Villamon, Oracle America, Inc., CA
[M]

(Voting Alt.)

Derek P. Wester, Amerex Corporation, AL [M]
(Alt. to Scott Kincaid



NFPA 75 Rev 2024 by Faraz Shabake Karno

nonvoting
Thomas Harris, NFPA Staff Liaison

OSon oy o1 3l el 03,8 (525 sl Glng ol s e 595 22 weS AT Sms oo Lt Sloj 5o 1) aeS (sliel Cu pd ]
el D52 g0 S Ll o by sanan b oS abl eols ) Lacl oS 5 o Sl s ol

g

s 8L A i (] gedae 45 (GlaieS Langi 45T (Gt 58 b ezl anl Slixe 4 295 (6095 4 aeS G y0 Cugie
&S &0l

ol onge 1 1y (Sis S slaailyl, 5l cbilis b Las e slwl Lol codgtoe anaS oyl



NFPA 75 Rev 2024 by Faraz Shabake Karno

10

eIl o 168

oo g 1 b
6-75 .. asls1.1

6-75 ... 2,,51.3
6-75 ... ciSl cullsl.4
6-75 ... ¢l olna1.5

o Sl f &l i 22 Juad
6-75 ... oLis2.1

NFPA ...... 75-7 o Lasi2.2
775 ... Koo ol Lai2.3

7-75 .. ozl sl iz ol (v:>‘).a24
Qq,laﬁ 3 eré

ST gy 58 CBl> slagigy 4 Jud
975 ..o 5T iy o cilis o,555,4.1
975 ..... (i1 S, o342

10-75 ..... il plie sl 4.3

S Shos g1 wn 1 b 85599 15 Jud
10-75 .... 2LIs5.1

11-75 ... okisle jle g o5W66.1
11-75 ... olge Gl >l colils6.2



NFPA 75 Rev 2024 by Faraz Shabake Karno

12-75 ... plozsles o Sledlbl (g ,5kd g (glisd opxiseB.3

12-75 ... Slodbl (5,5l8 liugas sl 51 5l 5 cole llas6.4

12-75 ... a3, Y clacis6.5

12-75 oo 25T s 5o polie slaalaame ;5 b3l 5 adsai6.6

12-75 ... Sl (6 ,5l5 &g slys €15 (6lgn IS,F clbpinns 5 5,8], 00iiS g (5l 7

Ol 5 ,9Ld Ol jga dilaio 40 Jlro O pgai g g0 27 Jad

13-75 ... olls7.1

13-75 ... Blgw s5lwo 5372

14-75 ... sogee 5jlwe n537.3
SN (5 49Ld O mexi CSlw 8 Juad

(ITE) ...... 75-145edb| (5 ,5L8 &l 5px38.1

14-75 ... c3los o 53,68.2

14-75 ... 4> LSS 650 platas L oledbl (5,5L8 &l >58.3

ot g Wl gl g 30 CHl> O pagnd 9 Jad

1475 . 251 il o cblis 5555 (slapinm. ]
1575 . i 5055 sloinsn0.2

15-75 ... Jo> 5 slooossS j55059.3

15-75 ... o5 & 50 4 (555 00isS g5 slopinaw9.4
16-75 ... oaias Jais 499.5

16-75 . szl 3958 oLFslal sl o)l las) Slbls ) Casi (6lp piss9.6

16-75 ... jlos b 5,2.59.8
16-75 ... 6y poe (i1 008 S590l5 (clopinss9.9

16-75 . ST as b 35T ol o cbilis> slaeinew9.10
SleAbY (559U Ol g S GLT 3O o 0 >3 b (5 31NeS 331 gw 210 Jad
ITE ...... 75-16 551 U315 o &g sl 5Ls 9,50 <bli=10.1

ITE ...... 75-16561 51 7,15 ;0 oo 0,33 51lsw10.2
Sluawli 211 Juad

(HVAC) ...... 75-16¢g5la0 4505 5 0505 oo 5 SlopinnwT 1.1
17-75 . 00 S5 laginen11.2

17-75 .. G oleas11.3

17-75 ... Jlasl sl LS g el syl 1.4

(UPS)...... 75-18ai8y g0y 445 ilie11.5

11



32-75

NFPA 75 Rev 2024 by Faraz Shabake Karno

SL3L g Sl slag, 312 Jad

1975 ... sl (6 39m 5251 406 ,112.1

1975 e o 55 aals12.2

19-75 ... ik cloags, 40l 12.3

L gio 0010 35130 313 Juad

20-75 ... &LIs13.1

20-75 ... o0 5,;,13.2

20-75 ... o0t 5,;,13.3

2075 ..... 5T il o cblis sloo S05,13.4
20-75 ... o005 5,3,13.5

20-75 .. 5l 5 <5l oLl313.6

2075 ..... Ngjlo o5l 35150 5 jlome lings 5 0l5a13.7
20-75 ..... oas 5,;,13.8

20-75 ... 251 il y0 e 3 cblis la2513.9

20-75 ... Vsjlo ool 35150 )0 oih 0,55 b (5,05 31s13.10
20-75 ... oluust13.11

als f’l’°| G.u".lob.'.a GLAAJL»:) 9 a%éwi ‘5{:.55}:5.“ C.\‘M sta Js‘ cele 24 3 J..:'l; Ls)lS 4> B: dououd

32-75 ... s Sl g 64l slaaidy oSy, Sl C dopens

33-75 ... SleMb| &9k C;‘M slelad o Lg)'lf 6[.&“:.....3..4 LS‘)'? Glf 6[4.2.::‘) D: Adououd
34—75 ...... CJLG)UG‘ 6)3L1.é CJ‘,:.Q‘ZS GLELAS B 53:13 JagJ).:: 9 Lb;.:.mg‘) 61).\ JJ]’ w.:.?uﬁ E: 44.:0..4

35-75 ... 551 plfinag; musets (glaptuns slp o, Slee (tolej] sladsg, Fr asos
38-75 ... Ml g>l,e G dorois

12



NFPA 75 Rev 2024 by Faraz Shabake Karno

NFPA 75
Standard for the Fire Protection of Information Technology Equipment
2024 Edition
5 laedbl cpl ool a3 5 18 s 10 pe S8 glaadlel g aeMbl Cole ) b oolatul sl NFPA wl ol g a> g5
Colw ;o L oo ik, NFPA 5l cllgs e a0 W |, byl olge geimes 0,5 low NFPA" slaslasbil

www.nfpa.org/disclaimers
.o; oML.i:..a

oo NFPA (slalazal, 5 suiiaross sbooses doas lilinl oo 5l syaz sla il oa] slo il 5 b loie da sl )e 4
o Ghilng bawgi Col (e Glalng Gl Wigd oo piiie sadigi el Jlinaed gleas iz Gulul 5 NFPA) cles laitl
S5 S ) e (TIACS g0 cdse Dldol jgon &b 5l oadi g ,aelp anass as > 5l 2,5 Cal (Sew b 05 0351
a5l 45 ol 0l sl el pine Mol g o TIARLS b ol o s 5l ialpg Jols oyloj ;8,0 NFPA o) o laitiu
5T e 6loaS STil ayg sy el el 00,5 s ool b by TIA gy LT aSl oy sl b ool 651> il
www.nfpa.org/docinfo cole ;o NFPA" (las laibiul g laas” cd" L(National Fire Codes®)

Sl 4y gy e slolaie jo pbcud sl slan ;¥ Joli uzed diw Sledlbl Slxias wol>Mol 5 o TIA 5 odle .0sS danxlye
ailioe g alpg dnwgs )3 S8 jlie 5 (5058

Ol & bgspe (ruogi olge a5 Cewl pl saimolis BIFL G oS jateine B> b oo)led 1 e (3) oliw Codle raedlbl

ozl Fil (el oo il 3558 NFPA s 5l 4" ol dllas saiaslis LG b ide G 5l e [ 28T, 0 6l
il el Slels )l plo g sl SLL A5l Slels )l 2ol Jols sl S 5 995 il pg S 5 (Sinlon (sl Sl S

2090 oyl ae s Jghs (o3 AaS 4 b oadizl sl e ZMel b jed glacaulgs o

Qo 31 Jd
aslo1.1
w3 o Sidisg |y o & by ye 3blie 5 (ITE) cledll (5,5ld g 51 cbilin 4y g yo b3l o lailiasl oyl
* el 2

51 26 el s 30 & ablin g oMbl g5l @y 5l cdslis (gl el Bl cpupss o ilins] ol B
el T g LayS (53,95 w390 Jald 3T b dags po 51 by (g5gm 85T

*QX)M.3

"55‘:’6‘ Oy ¥ J.aé)b oJ..::c)Ja.n ‘.i...:\') Sllas-Hs uuLu:‘).v Q)MSLLJ‘ O..:.I o).;)lS

13


http://www.nfpa.org/disclaimers
http://www.nfpa.org/disclaimers
http://www.nfpa.org/docinfo
http://www.nfpa.org/docinfo

NFPA 75 Rev 2024 by Faraz Shabake Karno

1.3.1
8l 8 laibinl cnl sl (slire Wb ke Sy (b5l S

1.3.2%
<09 g0 e O, luilinl eyl Slall glyl sl Luds o sles e (ITE) cledo! G6y9ld Sl5mpxs B o 3929

1.3.3
g aBlo gt 5l slaiuils «Ygsle ools 3T, 4o iledlol (559kd ol g cuai Jolds o] Slalyl e lastin ol Jlosl & 590 4o

-39 gz b gaieg S ple
(D35 3)lge 3 (5,005 3 5 pdycus sl culls1.4

1.4.1
é)d.il:..a‘ Q‘-’-‘ L) o.)...:sc)]a.o Ca|).|a> ﬁ‘ﬁ 30 J,...BJJB Gﬂal.nb- cja..: 0'.7;3_‘ 6‘)’3 d.?_pT o)l.j)b E:l‘-" u.aLm‘ » Q)IASLLAI O‘-’-‘ Qb)i.o

cdilodud w__:.léﬂ Cans| ‘5)3)@

1.4.2

5 8 a5 plbbcuas b boojls «lgan cluswls sl 8 lastiul ¢l &l jie il oad aseie jols jebay 45 65,150 10 Ko
Sy ol oddyatuive 8,lge 50 S sod Jloel wiload anl byl coai b el gly b aidls sgrg o haibisl ol ol o b
Syl (5 pdycaS il oS

i Jolee1.5

25T il 58 Canglie (ol wiort S Jlai 5l 4 lmelSiws b o by, daetuns 5l oolitul aile o laibi! cpl 5l i gud
o9l &)l ComMo l)lo az po a5 Al (28 Slaiie gl cod kit &Il cpl Sl 51 53 b Jolas (oul 5 ploo ¢ i S
S Mo sl)lo az o Jawgs Jaio 00 Bun (gl b siwo b g cpiu 09 a5 ol Oh9y st Ol (090 Jolas b

S é.ﬁis

&zlr g e ¥ Juad
olis2.1
S Oyl Sl 51 oy g 00 o8ls gl byl ay o jlasbins] ol 58 cilonds Cow pgd Juad ol j0 a5 o] 51 ala s b sl
e
NFPA Lezs12.2
7471-02169 cusgzlols ¢ uwisssS oS,k 7,k 5L 1 ((NFPA) 25T iy jo cblis> Lo opexl
2024 zolpg «siawtst SNFPAT: o
2022 pylpg cJo BB Slai gzl glasass igels 4y bgspe o)lailsINFPA10: o

2022 J‘:’-Iﬁ-S GO.!; denSles RS bl GLQW %‘JJU...:‘NFPA 12: .

14



NFPA 75 Rev 2024 by Faraz Shabake Karno

2022 1y 1301 folle 55> slabl slapiuns o)lLuNFPA12A: o
2022 polpg bl gt cuai o)luilsINFPA13: o
2023 il ol 5 Fme Gryo il 0 cilis Glaptumms 551055 9 Ghabo3] (w3l ,lkuINFPA 25 o
2023 zulpg iy o SSNFPA70°: o
2022  zylpg o Sdi&ew g 32> Jloie SSNFPA72%: o
2024 2lpg Sl plee Oluswls 10 315 il po cbilis> o,lulaNFPA76: o
2022 polyg dagssl 4 g pe slacdislxe plu g 3150 0o slas s o luilINFPA 80: o
2024  lysg cgoudne 4395 (sopiunw cual o il INFPA 90A: o
2024 zslps wol> el SSNFPA101°: o
2022 solyg dgdsh 4y bogspo (slacdadlne plu g assgs slogs o o,luiksINFPA105:
2024  iylpg o Sleisle slojls g colu glyil 8,laibINFPA 220: o
2022 2olyg oS oo g olwl 3l cblas o laibINFPA 232:
2023  lyg ¢ Slexslo olge ogall &l tulejl o jlusliul 59 ,NFPA 259: o
2023  2ulpg <2y slabl sl of (Bbae slopiww o JuLINFPA750: o
2021 2ulpg Pl 5 5 oD 55 Gy slibl slapiuws o,JalwNFPA 770: o
2023  zulyg «all 55 (s5wo - (Lot cuai 8,luilsNFPA 855:
2022 3ylpg )l hol Sleas albls,l o lulINFPA 1225:
2022  lpg cgees Jolse b 3oy slabl slapiuw o,l0sINFPA 2001: o

ol 2.3

ASTMul Lzss12.3.1

-2959-19428 Lilglwsy ,S3al3:5 cusg P.O. BOX C700 wssl,5 ko )L 100 . (ASTM)IS, 1l slge g talesT ezl
2023  pylyg ¢ Slosslo slae xbaw Gl o g eyl olaibinl 59, ASTM E84: o

4,0 750 sles jo sllof 0,65 51 salital b olge Jlamdl culild toxiws (yge3l o liiliwl (39, ASTM E136: o

2022 :ylyg el )S il

sdzee 0asl @2013 tylyg ¢ 2T 5ok 00tiS gz clopiunses 5l B2,> locysejl o lilinl 2y ASTM E814: o
2017

15



NFPA 75 Rev 2024 by Faraz Shabake Karno

51 ool b &Y game g dlge g1y cdmlie Jil8 098 5 &)l > (53lwslsT &35 oyge3] 8 luiliwl ,5g ,ASTM E1354:

2022 &Iﬁ_s ‘)bJSS) QLAL-A ‘5)'9..»‘;3-‘ 09‘)-[ .)Jd.lb..d‘ ‘;JS)ASTM E1537:

P9 9o ol sdiiS s b sllof 0,65 5l eolizwl b olge Jlaxdl colilB Q,A)’T 3, luslw! QS”ASTM E2652:

2022 zslpg oS il 4z 55 750 o

51 ool b &Y gammo g dlge (sl &)l (s5LwdlsT &5 Gl o Cpand 9031 0 lasliwl b , ASTM E2965:

ULolei2.3.2
12096-60062 g5il oSy s 155 w9, criuSinis 333 ¢ (UL); 51,5057 sloolSiylo;]
2020  olpg cobiw! 5l cbilis Sligon (25T plp ,0 Cuoglio slogyge; UL 72: o
2018 iylpg calbl 325" gl 305 i by UL 242: o
2018 tulyg ¢ Sloislos slge oxbaw 3l slo 59 90;lUL 723 o
2022 )55 dsp yild cloaxl;,UL900: o
2022 2yl g lbly &l jpguases g, bUL 1315: o
2022 gyl s adlol il o cliilra sloolSiwoUL 1449
2021 iolypg it 3985 glmoasiSiBgio sl 32, looge; UL 1479 o
2007 ,.55130 b oMol Jobts 2000 ol g coleMb (5,5l clsugzsUL 60950: o

2019 _tylg csogas ST ik — tog - oSl (6,5l @l3qsUL 60950-1: o

2021 l,9 ¢ gl Slolpll 1 (25 - Slbls )l g ledlbl (5,3l ¢ 5 yguail Tgo lypsUL 62368-1:
ol el ,5ls2.3.3

:2020 A1 tolpy crmgpliye @S 50280 o

S iy 5o gl sl gl abie Y.F
NoVE Ghalpg e slaiist os NFPAT o
XoVY il edy o o NFPA70 o

YoYE g earlae dised 5 dised (Sl cuai o liiliul NFPAQOA o

YoYF Lalpg woli> gesl oS NFPA101 o

16



NFPA 75 Rev 2024 by Faraz Shabake Karno

YoYY Stalysg «ull (655 053 (sl ptianns o o laslin] (NFPA 855 o

YOYF Sialg eoleisle jlugccls 5 iesl o5 NFPA 5000 o

s ¥
olds ¥

Yaa

g o Jlos! o st ol jo a8y, Sa wlbMhasl gl Jad gl o oadadl)) iy jlas

YAy

odls ooliiwl 45" g9zl 40 o] (seges 0dBdId pis ime bl 0dld iy (5,558 Juab b Juad oyl jo (Mol 4SS50 40
ol anlgs Jlesl col

YAy

g ales g S 55l Ko )3 o205l atus ¢ ages oAbl dy  Sae as

NFPA o, iy s 1Y

(Approved).sasasl ¥.Y.\
Lo Gl)ls a0 J9ud 890

(AHJ - Authority Having Jurisdiction).c>Mo l)ls a> 0 Y.Y.Y
cCaol 39y S5 b cnai dlan (il a8 ylasbinl b oS S Sl gl Jatae a5 (68,3 b ool elojlus S

(Labeled).cwzp g ls Y.YY

Jois g 0393 CumMo (5118 &2 yo dsls 8,90 45 Al Slojls slulid codle b oles ez 5Tl 45 odlas b ljugas
Ol NSz g 035 g0 gyl |y a2 Sl lliae b Ol Sl (sloy90 sty (ylojles ol enl Jguama 5]
<l 00l yateine 8 Slos Uy abgy o (sl jlasbiwl b osjle Gldail sasas ylas

(Listed).* ousws 45 1 V.F

olajls cnl 9 85l 18 Cumdlo sl a2 50 b 3590 lojls Sy Jausgs 0didpitie (b 9 & (Slass b epdliae Ol
Ol G B S oo oy ) Sleas Gyl b oo b Ol adsi (sloye0 jebay g 00gs Slaas by SV guazms 8 )15 Jgtume
3590 (sadeio BAs (glp b & ls Gldasl oaiyas (oo luilinl b abogspe iloas b pdlae ol jgams 45 ams oo ldd ol
lazs £ 5 el g aalesT

(Shall). I1v.y.0

Sl bl plil S Sl

17



NFPA 75 Rev 2024 by Faraz Shabake Karno

(Should).susdarngs Y.Y.#

s § )bl &5 Cunsl (golgtiy ) s dnogs Sy SSLy

(Standard).s,lastal Y.¥.Y

ol S e ooliiul Slel il olaylis sl p"'shall™ o3lg 51 5 009 ol slie Jolts Jais T Lol oy 45 NFPA o lustiw! S

3 S5 ol slie ol canlin (y9il8 40 cugar slp b ;K00 oS L 5 lailin] s Lawgs ol gl sl (slys Yoo o st
Slesaly Babs slre sl it plos b o SEM] Cuslosl o gBysl owasd cumgms 5 il 3 Nigd sod gmne 3, lill L3l
cigd oailuS NFPA S

ol 8 aslin] dawgr slaclas" b M lastiwl dawgs a1 " diile el co saliwl (pges jobd 8 ailiul"! FMasl &S K
2355 oo balezal) 5 solgite soged das ustivl daas ale 5INFPA (slas lastsl les ol #Mal

soges yla33.3

ol l.b) 6[5&[53.3.1
e 1 b 0T o0liul gl g O o oSS S by ooles JLal s 3> Slimeos gt 0 45 (slovbinas (slo LS
12023 .. [70 silosts

Iy 5L253.3.2

5l Eligzs 4l by 361 51 o lase cls 50,5 sl g 8,00 8 OIS Caies VL b GBS LS 5 40 45 s
35 ze oolial (ITE) cledll

(AISS) 5555 AeSl (63l00 555 pinss3.3.3

L>A.:L>- ITE GL@W 9 Lg)‘l.woﬁ}f) 6[..&5 O ‘) Y Ot Lgl.md.jt.») aS Sledb| ‘S,ls)l) 9 cﬁ.&é 6‘)‘.’ PR s &.‘
L85 o

C,‘.‘»l? LSL”LS):"L.‘ &Iy|3.3.4

G;ﬁ_f’w 6)3l43'3'4'1
5 5 o1 Sl Sl USG5 18 08Tl ()8 ST e S o eadiasd pnid slags Joli 4 (silue 3 5L S
12024 .. [0S oo Jas 5L ol 55 5k ool olsicds paad slayss ol 00d 5 yasks 5 b ol 5|
(NiCad) pgesls= S (s 513.3.4.2
ooy 95 g 000 1 g Sl g psndlS it Jlab onle ¢ IS5 aanST oo Jlab 0o ()] ;0 45 G LlB (5le3d (gL S
12024 .. [1co
(VRLA)*UL}“J L/ o..L..ufo.‘.é:.uL;uL..u/—uj_«J ‘_5‘/..113.3.4.3
Rels “BIRTE 515‘° e il &g 50 oS Sl Qligas S lyls &S 0dbpge g ye ool Joli G0y 5L S5

*(jjd.éa}é) aM:t.:ﬁ;gj_;LS344

o jgabge sl oy 1IN G 0 ] slasg Sl aS col pla ok (s1)ls 4 Gapwho s 5 5L SO

18



NFPA 75 Rev 2024 by Faraz Shabake Karno

S geenS o 13.3.5
Slhiles mhaw 4 ciF 5 loy b alol> g43g alasd 5l ) g Sldos p Olygons g;qiowi L ool cows 315l oot u|)...>l_v

bl a3.3.6

w [70055 o w23 bl g o |y o ye s g ool oo olis bl )| clods a5 poes s by (6 yed s3l8 e S
12023

bl &l34293.3.7

DC sla Joe siile (g5 lpupzms Jolis g 95,5 o 1,8 soliiwl 550 00ls § g5y daws JES gly a5 Sig xSl Ol g
o [700555 o Slpagss ol 3,5kae sl olazs] (glasole 5 (sl aiile) o Sty Slygos Jlacs 5L 5 o550
12023

Jlus15213.3.8

Sl js,5.473.3.8.1

2 g0 i 1y 90 o b des il F 5 YL sole e slales a5 5 > sl 8T G

390 jlw,5413.3.8.2
LS oo plolin |y gl sl Syl b ssslin LB Ol)d aS oiws S

Seig il JLs513.3.9
caapd bl 1 60 Slae b 08 )5 oSS 1) pas SO U Wigdh Juaite 55055 4 JUKw JU G 30,k 5l b a5’ olaasly
(ESS)*‘;)‘)J/‘;)‘L.MRJ M.3.10

G“SMWLS“)"&;’}"S'” 6))_\‘ J:.ALS‘_;))J‘ opéﬂ)ébﬁm‘owww&u‘j&ﬁsolﬁméwb&:

12023 .. [700iie G5 20595 5 odgs aSls b leaslo A50s
JJT ).!‘).f 30 ‘nsu.a )U.">L..:3.3.11

Sloy Bae as 551l 0 Cuaglie (gamax ;o sl)lo hbu g lcaS daygie daosisSTas o )lgrs alax 51yl sl a5 (6 Ll

LW R LW BN R W UEL SRV BN S L S CL N SRST
g5-)'5.‘.:9,:.31 Sy J=17=S3.3.12

oy Lol esil slavely 5 e585 Jloml (23T Jloio! slagy s a5 (25T L Lo o sloSin) (alolits (sl sl
LS

(ITE)* cledlb) 5,518 liogi3.3.13

19



NFPA 75 Rev 2024 by Faraz Shabake Karno

oolazwl S)9e C\JL..M.A LSL‘DJL‘i""" 9 53&45 Jows dwoals u,u)‘.)).' 9 bl.?u‘ L.Sl)" 9 sAJj.uJLSO uﬂl.u GQLC 6[.(&0&@ u‘ﬁ—‘-“‘-‘ °“\"""L.5“\""M*b

12023 <. [700i5 i (b5l |, bl sl hha 5 digsh o ogmime ol Elpaprs Lol i S o )3

Jlize JLast (gla J153.3.14

35 o0 )8 eoliiul 050 i S ;S g 0 Ses sl oS Ol 5 JuS o LS

ITE*4.18.3.15

Slao (50 5/ ggunn 45905 Dligad los lawsi a5 Jlociiy slagll Jols oyl 1,8 QT WITE 561 a5 sl S 5 ssu
PNgd g0 (23 mig e ITE (301 o3

ITE (6 ppabogé 005 it ,1:3.3.16

G S ITE (s U515 48 5 8,5 o 5 o0lictul o 50 ITE l5g20 madis (g locSis (gl a5 (2500 60) rle mple o5
S5 s0

ITE5613.3.17

el 00y gl 553 0 1) (ITE) wledbol (5,5l8 &l g a5 ITE axb J31s jo 3G

ITE* ;:.....3.3.18

sLad ( Blges sl Sl plo b cawgiaol p abadls o Sloitiy o ooil> Olpas oles Lol yen «SgbT L Jlmws 4l ,a
e glacdled g (g5lue 3
et S paanas3.3.19

a3 o anseis |y Slule 0939 a5 o K o], T L olBitws SO
31503.3.20

Gl 1B 00L3.3.20.1
o dgame by (31,2l B olya i a5 4S5 glosle sl i ges g Jlail b5 o jmseie Wizl g oslizal Ll 5 o 4S5 glosks
PS o 03,0 1y (3l Sk

dgdzo 3l il by 00Le3.3.20.2

S ae106.2.2 an @

(MAQ)* ;o ,luéo ,:574>3.3.20.3

12024 .. [Toais 58 aob o o sloxe SUyas osle e ,iSTas

Byl B e 00l3.3.20.4

S a1 6.2.1 an @

(MDC)* ,¥y3Lo 05l 35,03.3.21

20



NFPA 75 Rev 2024 by Faraz Shabake Karno

6358 g S add iz ] 45 oS o)l aliies S ol a8 b s 1000 ol 5l b il i sloasls
12023

35 44533.3.22
12023 .. [855uu5 o 55 adss 4 £9,8 50 Jokw aaima o A3ls jLid iol58l Jds 4 o] jo a5 golasg,

&9 b J153.3.23
. [70, 2023] sl IS cisgy sl )ls a5 (5,55 yud dix b SO 51 Slae b slails 1S slacgama

(Plenum),,:1,3.3.24
.[90A, 2024 ]uas so S5 1 lon 20585 pimmm 5 (cidt g 00 aie JUI wiz b G 4y a5 SBBT L alaise S

(Raceway)* L5 ,...3.3.25

ol b il ouds >b baacs b o blS dapew 6,055 slp (ol jsbas a8 6318 1é b (538 slge 5l qame JUIS
.2l jlxe NFPA 70 s lasbeul o a5 sLol

(Raised Floor)* _sts5 i53.3.26

o318 sl (sl ezl (ol iS5 ()] s (5L g g g0 i (] (5, Dl &S bl LB o )l 655w S
2595 o oolitul abogy e 361 o (ITE) Sledbl (g ,5id &liaeas (sl o J 7S (slon ool (sl Byl ol 3 bl )l sla blS

(Records) &l5..3.3.27

(Important Records)ws 5/5w3.3.27.1

sl g Sl a2 g LB 3B L L ol IS g anze po b i lag ] adgijl oS Ghilges

(Vital Records) sl> 5)5.3.3.27.2

gt Lol asend b ol 35 ngT 0l piSS laaseus 4 g aile caiwn 03Kl BB, a5 g
s, 5 5 ool sl LYK cadgl slgs «lipzs doleislo 05Kl sboas o e b S scus a o Lass> gl as

s S Slass g g8 ey (I3 5o 23l 5 Sslr sl o (Gl 5 taiied 65,5 gl Sl o
(Remote Disconnect Control),ss ol, ;| akaé J,2:53.3.28
. [70, 2023] 55 (oo J S Jobae olKiws by, S5 34k 51 1) oS adad aliwg <SG a5 o 5 (S Sl olKiws S

(Separate Fire Division) T sl 253.3.29

e bl sloide plo jl oaanl slaig, plo 5 5T ab lac,s (5T as sls g lawgs a5 olaxsle Sl i
WOy G S el Koo adu a idu ol 25T iS5l aS glaisS s el s

(Support Equipment)* L.z, &lip=3.3.30

(SIS sl Sse y5bas 45 Sl Geizres s (59,0 (ITE) Sledlbl (5,518 Sligars o Shae (6l 457 sadls Sligz

g o oolatul ITE &ljgas B3> b coas

21



NFPA 75 Rev 2024 by Faraz Shabake Karno

(Thermal Runaway) s, > ,,63.3.31
. [855, 2023] J ;iS5 LB e &y oolowiig Sl pites S (609540045 inle 5

(UPS - Uninterruptible Power Supply)aisy ;g0 4355 a0ie3.3.32

5 Olaitin 4385 ae Glsieds (65,3 0,033 aie SO 5l oolatwl 3, 51 AC G5, pglas § udS a8 piinw b oSiws S
111, 2022] 08 o ool 0 )l JguB BB o Shoe Lol 5 auio a5 olwo g0

(Zone)4.>13.3.33

shls as oledbl 6,5L8 Slppas GBI G o (abald bl 5 gilulas b ailge aiile) ololid BB (S 58 adlaie SO

. [70, 2023]w| uLC)Uo‘ 6)51..3 L.SLQI“’*“‘""‘“" l.u U‘J*QDU 6‘1.' Sol..w‘ 0dS S 9 d)" 6[.&[‘,%
(Aisle Containment),,al, ,43.4
(Aisle)* 5,2/,3.4.1
b 2oy sl |y QLS (g yiws (al a5 Jlgn0 G 9 ITE (i b (ITE) Sledbl (5518 Sl (s o538 S
-2 oo @8 Sl 5l (619 0 e

(Aisle Containment)* 5,»/, ,(p.3.4.2
Jolis o Sgu oo oalawl Gledbsl 5 ,5L8 Sl gl lsn b 0disds s Jao S ouds Jlaisl glas o oS HVAC gy Sy
5 &x slecSlonj LITE slochs, wliad (ol (e 99,9 S5 lon 5l (25,5 255 Gl (i s3lolor
)8 )18 Sy b oS Sygodr 0w LS 550l o slelgo 9 VL 5o Ysona oo gl 1l Lad yo o0is' S
(Cold Aisle)* s, 55,0/,3.4.3
JyS o1 o HVAC s glga by g oyls 18 ledlbl g ,9lis &lpupas S5 slgn by (99,9 Jlie o a5 9,2,
- g 5
(Hot Air Collar)* .5 slss 453.4.4
@ Sledbl (6,0l Sligss b, L bakiss daciols 5l 29,5 £,5 Slsp puiine Colan gl a5 lgo JWil acgoze SO
2090 g0 ool lga CliS 5L s
(Hot Aisle)* »,5 ¢9,0/,3.4.5
Sl SaS 5l e Cooms dy g 0dd LS (25,5 05 e &5 (alr )ls )18 DleMlbl (5,5l Dl Sy j5 a5 (25,0,

9 oo culaaHVAC

(Fire Protection Approaches) zsl il jo cbli> sl S5, :F Juad

STl jo cblas 8,5, F.
Sl 5 65emotst Slhls o)l ol WLITE bl S ITE claggll ITE (glapics sl (251 2l 0 cbili> 3,505,

gl aseie Joe jo dol> 5l o (g3lesl o oUlss 5 S genS polas (63,400 condall | Gloas (Joe b Lo ye

22



NFPA 75 Rev 2024 by Faraz Shabake Karno

\A R

2398 s 5 0l (8,5 55 50 b il (T il 50 cblis 55y,

2 S5t 51 B s (Byme 30 el g o Solaal (pdy0 pgas Dlunssls GUSLo (52 (5900257 51 AL s )

«y9txe ITE bl b lunusls

ITE. Lawsgs o0l yb3lo s b oo yu5-d (slaosls pglas ool ¥

axy 5 Jobo 50 Wools b wigd ge 43,5 154 I geanS pglali b Sy S e (51l 5l o5 lgieas 45 Sl5mead 9 gy ¥
il sl JB ddol> S )

b sl 1y eols sssmadsl)l HUles b agd Lools by gy 0 ddg alxyl Cely ol Sbla> (55 sl S a5 el Jlozl. §
cdS Jisee ddol> 3 g Wosls a4y qw piwss g Slides

ALY

108l ;0590 90 o L (S Jold g 09 1905 XY sy Sllasde b Gallao wub (23T il o cblas 5,554,
< lailinl ol b allae &l yhe e s0O,S55)0 )
Y s g PN L Gillae (25T glas sl g e 510059, ¥

fAY

ATE g sl Slusuls 5 31,2 (et (3,5 slibl (Sl a3 bas e Slalill s (6l 15T Slas s s 3,55, S
ol 3l a0 o3l 5 Jilias] (ol 4 3 yg0 0 ITE 3blis o ITE clashl

S5l Sy 15,4.2

4.2.1*

a3l (AHJ) coado (glls plie anli 090 5 0ol ditus asly cosl e 4.1.2 0y Gubo 45 (659w 5T Sy b))
4.2.2

c3load aseie 4.2.3 any 40 45 adl Sy o pae Sla>de gy Jold ab g5 2T U3

4.2.3*

55 25 polie b el 0ud wias (39w Sy (il 5l (250 Dlsie 41 4 (559m 25T Sy J9uB M8 s s 12
)i oS dxrl o 305 € Canvga iy (Wigd a8 )5 ks

Shlxe 8 Slae gl gl a1
s9lee SOl b (LSl & o (555 85T g5 .3

Losks dy g yiws g «ildos cloas polas .4

23



NFPA 75 Rev 2024 by Faraz Shabake Karno

ITE sble o3, 9 o3lasl .5

Bilgw b o Shas oyols caws 5l 512U golasl L .6

odsdam] Sl b3l 51 AU soladl by 7

ITE 5y, » ool glijme ol siie sloosls (28, cuws 51 .8

Slyshe ol .9

el el,3b.10

ITE Gblc (guu S5 g el .11

ITE bolio (ol oidadlyl 30 slibol 5 st slo 19012

Jase 4 by ole; 13

S G slabl sla oUlys .14

Colu 5l gyl (55105 gt alox 3l ipluity ool ;.15
4.2.4
w23 (g [y jbme (>lgh (oalad alaz I ITEdkate S il (559851 Sy (5
4.2.5

b g «lylas (ol Sl 6l p bl jebas wilg ool oo auli B Juad b @illas a5 o Shes p e gy S
3gd Jleel ITE dilate JS sl 25T 51 cbslis Lol ;)1

Sl ples bl (gloSens 4.3
4.3.1.1

s 3l il )50 0 Sy byl wsb ATE B cldes 28, caws 5 51 (b Jlozs! s 5 & lus Gliae b)) jelateds

w39 plowil lbL3 )| o Laesls 2,
4.3.1.2

S5 l5e 53 b diad soguas ASE S 5l iy g Silosls glr 95 48 1, (S le Slsuga &5 iblie gl o il ol &, e
vt anlys Jlosl aansl o cypmn cllise 4y 3k 4.3.1.1 Aty 4 b e Sy 5] oobol 1 &5

(SRFoE sleasis ¢l s’i‘ﬁl:'u LS'L“‘S-‘“-.’.)4'3°2

4.3.2.1

24



NFPA 75 Rev 2024 by Faraz Shabake Karno

<0 anlgs
4.3.2.2

el walyss Jlasl wisin  cages a5l Liow a5 Sl Elasnsls (gl 8 lasbd o3l &, yie

5 Sbac 5t sian (o 35523, 5 b
so90£5.1
5.1.1
gl Jlosl o, Slas p cie cadaiSll sla by, g b D Juad b3l
5.1.2
b 5 sl seled Jolds b o Shes (e (b 0,50y,
5.2 sy y0 sud asuine duolie g Slual .1
5.3 [i5u 50 sl mutne 5,Sles sla)lre .2
4.2.3 wiy ;5 osdipaseiio (§5gm i Sy b3yl polie .3
dolie g Blunld.2
P08 00 )91 1) 15 duolie g Blaal oyl 8 )Shes e (b

«3g odlitul ol jlme o lailiwl oyl 4o azel Gubo

rtily g dnwgi (S ol ek (halesT slajlins 5 pties 0 Shos b 253 (b glajline (S Jilos 22
el 0dal Jrats 1.2 9 1.1 glatse ,0 45 jahailen ail o likiwl Bun g 0dgame b Gillae wob b .3
cans &l o lasliwl ol 551955 Slell b Jolee o Slae b o Shae 5 e b 4

8 ,Sdos )L2a5.3

ol gyl ( 53,55 090 dloz 31 ey T b dass o I3 L (5590 25T 51 2 slocen 51 WL ITE >l o ITE slagtus
CDgd cdadlre

Olriiy35.4

b 5 sloxe gl Sy oSe oazyles by Sl bt 9 artly 0 Shas s itee ook 8,800, 51 otk b laiiyd
looles oFanles s (AH)) cumdo lls plie cdows yEonsles ¢ ITE 15 o ITE (gl b o (25T el (slopptnses
il 6ol oSl

25



NFPA 75 Rev 2024 by Faraz Shabake Karno

ea>MNe5.5*

sl plie (sly g Wgd dngs (25T 1y y0 Cblis die) 10 41,25 b jlxe sldd o S Jawgs Wb 8,Shes p (e (b sl
3b Josb 6 (AH)) ol

>y z545.6*

5.6.1

Cansl 00 dpgs 8 Slos p Ko (yb sdbaislil sla g, 5l eolizwl b a5 Wil b 7 b S Jold WL ITE 4l b
5.6.2

205 Ol Jrald 4y (>ib 2y 50 Wb S92 Sl I Bl ol 456 50

5.6.3

e Hlagly
5.6.4

W (559 po ITE =l o:.sT Gz.a.ﬂ 6“";;3:‘.5 olezsl J.gB o)ﬂ.d: L~ 6‘)'.‘ a5 6)“"&'{3 L Oi’.iLo)T ‘LS"’))LJ 6‘)‘.’ LS"B C:Lo‘}"

g ol (ALl b 50 b
Jﬁ.‘i....a ‘5..:)).35.7*

Sy 5] ool 21 (3l (P 5 0 anl Jis pg Byl S, 45 003 ojl2] ol (AH)) Do (ol s plis

v €)1y oL 5 syl 5 08,5 gy el 0t a1y AHY gy 45 aiine (65m 5T
sl oee3S.8

e by ot 0,91 (60, Slee Baal LT 450,05 1, les owansd auls (AHJ) comdlos sl s plie
b slo o5 5,455,

et sae glog Sk cgls 1y 0 szl (68 Shoe dualie g Blanl wilgs; ITE 4ol 455 gl,s 1 90 oyl (slo 555
cdigd (IS plattles yae glo Sike (gl sl S 0391

gl Sl 6 s
Sleisles csl6.1*
6.1.1

)3 55 Sylee 3l (Su p8 b 5,8 LENFPA 13 L gillan o sl 5L25 25T aities b SlS” Lozl S5 8 WU ITE 4l

talls ansls

26



NFPA 75 Rev 2024 by Faraz Shabake Karno

o9 gloplezslu ol NFPA 220 (L gillae (1111, 222) 1l 645 |, 332 |, 442) | g4 sl b ezl o, 1

)-J.:.:S 4.!.?‘}& 9.1-1 Xy Ay c)‘bd;:-»l‘ W

i 4y 08 sl s 3y oLz lus (l,s NFPA 220 (L 3slkas I (000) g5 lisles by diboSy lassilo K .2
)easS dszlpe 9.1.1.1

6.1.1.1

Sy &S &S plulid 4 b Gab Sy i3] 45 590 50 Wigd 2ol &y e il 6,121 Wiy o ez le el bl

sl Jou8 BB sl 9 Lo o 3SUler (b

6.1.2*
209 opaali o2 )5 442 lae 5l s pdican] SOygo s wb ol I3 T 8 ITE axl a5 slagylesslu gl p clslis
6.1.3*
g oz 55T ply 58 pglie jlugeal b GGl slad sl tisle plo b g 5T alex 5 Jisl slalad Lo 51 Wb ITE 4>t
6.1.3.1
g laz 15T il 48 pglie jlugelo LITE 4l Jsls jo Jhsl slalad ,le 51 b ITE 3!
6.1.3.2
P4l 9550 99 50 (6l celis T 51 208" s Lol atdly dgzlge lien b canslize waly (5T il 50 caglie (gunias,
6.1.3.3
dl dalol caiin B L o088 T (oYL ;0 a5 lojlu S B slojlo S 51 sl 25T ol 40 pglie slaaliise
6.1.3.4
polio HLslo Coons 5 5l 898 &5 > g 398 dgaze i3T5 y1ud B ogd cladle wyly (25T il 40 polie Hlisle js g3l 4igS ,a
Pl 25 2 4 )0 sy 5T il 50 Canglie Gunpas; 00,8 dgame S0 o 4y 25Tl 50
cazelo 211 T s 0 palio (gloys tatelu 2 5T pls yo poli lisle .1
el A3 3T s 4o polie (sloys catels 1 25T ol o polio Jisle .2
6.1.3.5
cail dogyje Lt i 5 olaislo oas g NFPA 101 U llas il i5T il 0 pglie L
6.1.3.6

Sl 4 Juad Gubo Sy bl 5l o2 lgie 4 obj,l 4 slee (6.1.3.4-6.1.3) 15T gjlulaz el 5 dal iy

Og

27



NFPA 75 Rev 2024 by Faraz Shabake Karno

clod Akans 00D S st (ST Slglge W1
riload ool 0ud i ey (ST Slerlpe bl 13T (3l (3Kl SIS .2
slge Jlardl coli56.2%
Jldl BB ,ue 51906.2.1
6.2.1.1
109 g0 aid )T Lla5 yo sl LB yuf ool lgie 4 cadly ddils cillas 13 8 lge 51 S o L aS slools
b wils Gl 5l cules b opxsgas o Jlaidl 4y jol8 codd g sty dasl ol Cooi g 09 0 o0liiul &5 IS j0 osle .1
o8 13 LS b 5T e 50 o polSizm 0556 ST el L6 (sl iy
51 osliusl b dlge Jlazdl ol Sbs,0 sl o3l 8 skl (b9, a5 |, ASTM E136 5051 a5 ol a0l (5,135 oole .2
<ol 001,35 sl 81,5 Sl a2 50 750 sles ;0 (53905 Agf 0,55
ogesl anls g g, s a5 Sloj el Gillao ASTM E136 oSl jgue slo)lino b a5 ol oad 3155 o0le .3
s 00t Censts by (ghaly) 055" 51 oolia s olga Jlail St sl el g5l 0 hiliasl ibg, ASTM E2652
g Liabojl ol S ile a0 750 (sled ;o atws JSK 4 lga
6.2.1.2
" sl B ,." PMlasl Jold aioxen Mol ol g oo ooliiwl 8 lastiul ol 5o " Jlaxdl LB sgume” Ml 45 il
09 s0 3
Jlesl S8 sgue 05L6.2.2
2l 5135 25 0)lge 5l (Ko 45 09d 48,5 i j0 Jlxdl BB sgume 03le plgie 4 b slosls
sl 8, 0,1 6.2.2.4 1, 6.2.2.3 Lyl,s 5l (K 56.2.2.2 96.2.2.1 Lyl,s 1
cadb 18, 0L 6.2.2.5 Lyl .2
6.2.2.1

Oyl cdllas 6.2.1 ay G Jldl BBl sole S Sloll b oole

6.2.2.2

iS5 35l Btu./Ub (8141 KJI/KE) 3500 51 45 sl (glogily e, sl sl dols cdgid oo ooliusl 45 JSA 1o oole ol
395 stale;l NFPA 259 |y Gillao a5 Sl

[5000:7.1.4.2.2]

6.2.2.3
wals ity (oo 3.2) gyl 811 51 o] (hbigy cunlies a5 waly Jlaal BB e ooke 5l gsbislos aly 5 (glyls asly osle !

28



NFPA 75 Rev 2024 by Faraz Shabake Karno

Slge (o yisgus slo F5g sy o laibinl (alesT (hg, c ASTM EB4AL illas tulesl plin jo il oy (2lgy a5 sl
bl 48l 50 51 iy sladed b S el ( Slexsle dlge (o (pigw s Sy gielesl « UL 7230 « Slaxs-le
[5000:7.1.4.2.3]

6.2.2.4*

g 9aps Las 25 5l miny glddad b asls 4 oo soliiwl Cuwlius ¢ Kb 40 aF ol eud JuSiad (g0lge 3l sl osle oyl
S S5y sl 8kl iolesT (g, c ASTM EB4L Gillae 45 Sloj cins yli |y polie oy piuy (yisga 5l (soRlgad &5
=55 3 9 igh halesl (Glaxsls dlge (rlaw (359 sl Shag alesl « UL 723 ( glaxsbu olge (oo (35900

olas 25 5l yien laled (5yS (el & wigd oo (hled (elaw ;8 55 03le 5l i b 45 (>law ples 45 Sl Jls)e5
g s2alesl UL 723 L ASTM E84 L gillas a5 il coss ()Lt | pglie 0dig piun yiSgu 5l (s00lads 45 g oo
[5000:7.1.4.2.4]

6.2.2.5

&y o lastiwl (talesT 59y « ASTM E2965L illas 45 loj cigad 435,5 ,ha5 5o Jlasl JiBB-sgame dlge lgse 45 sl olge
75 6,553 e e 3 w55 yan i S il b ¥game  Slgn sl o T (s30T 5 s e (e
Fig 0091y yaj aulyh 99 8 g igd (alojl (slaids 20 agzlye S, (sl KW/M2

g it KW/M2 150 51 ast 10 51 o sl wuls b)S g5lwalyl 2STas 25 1

38 3ol MJI/M2 8 5l il sads ol3T (sbe )5 ggee .2
[5000:7.1.4.2.5]

6.2.2.6

el s Jlaxdl BB e Mol Jold asls cdily suds ooliiwl Jlaidl Jil8-sgume Mol 5l s laitiul oyl 4o o8 2
[5000:7.1.4.2.6]

ozl 3o o ITE dilaie 5,.5,1,8 J>e6.3

6.3.1*

4Siyl K 005 )15 )l 392 sl yo Shykas (slasnyl)b a5 Ko (slajlisl by Gblie jala b 5«6V 9als ITE dilai
sl ool palp gload b sbli> gla Sy

6.3.2*

ol jloxe ol,81 4y sgae &yl ITE dilace 4y pus yiuwss

6.3.3*

slcais Bis gl Glud 5 b o oo ooliiwl wily S caai sl o 51 L 8l )13 5T W ITE g a5 (g b5l dib
sl anls 3150 slabl Sldos b 65kl (Slapns 5l T L gl slooaiss Sis- (( S Gl oy (uilasS (glo S ST g
6.3.3.1*

209 ool Glale Bdo sl b 15 Slagss, 3l it b (S
&S oiSe; W1

Si> glage b mle )l 2

29



NFPA 75 Rev 2024 by Faraz Shabake Karno

AH) ol 4 0350l slostg, -3
6.3.3.2*
ouiiS it Slaglo by olKis SaS aulo ;0 45 _lx Wizl eoee Cald arSd s b aily o5 515 (slalid
bl 3BT a4y jalome hlio 51 ol oylg 4y 4ol b g8 o0 3,19 ITE U1 &y (5 5 gumals’
6.3.4
& Wlg o0 6.3.3 5 i8Sl sl bl sad pal ) (utd e b (5,10 aile o3l ol S a5 el
09d (215,15 54 Jpad b Gillae 8,Shes 5 (e Sy Julos 5l 85 plgre

ITEdikaie sl jlugcsbs 815:6.4

6.4.1

s NFPA 101 L gillae A oS (saiaz o slils Wb ITE ddlais jo JS1s i g 5)lge0 (sloytudigy solod
6.4.1.1

o algs oo wiiloads jezce (53gm 5T )kl pitamarns b Jal5' y9bo 4 &5 ITE 3bolio 1o 315 s 5 5)l20 logindisy
0284 NFPA 101 L gllas B 05" ganaz

6.4.1.2

a3l NFPA 1071 1, llas | ,odlS b ITE 3lolie o odd ssliud L5l i (gla b

6.4.1.2.1

oIS saiaz ;8 (1)l alys go cilond serme (559w tST 55l i b JalS” 5l 43 &S ITE blio jo (sl S (sla sy
a3l NFPA 101 1 llaall

6.4.1.3
cigd ooli ITE dilate jlugeabo ;o 3yls obles ok glacsandly

ail (slaas *#.0

a2l FAF G EAN L illae syl g aolitusl ualy SloiS 51 &5 50 40

7.0

oAt ot x5 Lo Jlait) 5 g dlge 51 asly ol oS (gl ety (glojlo slise!

7O.Y

sl 55 0 10 51 (S Wl asly glocaS” (gl S gla g

Szl 6 ek |

3 oilias) tslejl bg, c ASTM EBAL illae 1S L Y8 alad Lozl jasld b 1,> 0 olge 4 oad axté] )Lad b ogzrs ¥
lasslos olge has o559 gla Ty Gtalejl « UL 723 ¢ glazsls olge ghaws (5359w (slo T3 sl

3 Saged & (5)sbay wlond ools gy (y5srSTl (g S ARy glaByg 58 L (aly 9 YU 5l 4T gl aline Slga by gz, ¥
5 axtly o oiligs el b Satadly b (63 6loo S b 00355 by sl by Laglygus sobod g ALbl dyd 5 yme 50 lodius
il dlge gelam (yi5ges (sl S5ug olos] UL 723 5o atly 2a5' L YO o] (gldegazmo alad Lozl Laslt

zOY

Sl 3k 9590 slall bl (g tuss BB o 25 (slalad alas B 998 pal§ il glaciS jo (g s slasy b oo il

3l a5 CwLe 9541 oy Jore g 4185 18 GUT yo b a7 3 (lad 4y (g s

30



NFPA 75 Rev 2024 by Faraz Shabake Karno

*¢0F

298 (6 S alz S 4y commsl Jlaiod 515 wigdh ciblna ,S50 (gldigSas b oad Bl ayly LS o lS (slogssl

5Tl 50 polie slaakiione 1o lagdsly g Ladgis £.7

4

G by (gaisod, 45 oobiced ot T (oUpimes b asl ST s 45 polie sladcgazee Bsb 5l gt ybu b S clades
sialosl bey « ASTM EB14L illae (T geigl +.o V) Iy Y8 Sl 0,65 s Lt by tulesl ,0 S5 5 £5.0.)
T ot (539w 85T slogialesl <UL 1479 o guis 5T (glapiumms (559w 85T sloialejl sl o lsilin
cazdly o pylie (g

Fgusges, £.7.1.\

Ble 6l p3Y 39wt T Canglie (gans03) 51 52aS 4 g el ) Jilas F gutson, (sl sl g 25T (sloolSiuss g Lo
D VAYEYY. [ocsl oo dga5 251

Tsases, 7.2.0.Y

aegazme (ST Conglie (ans00; 5l ;oS 4 g sl ) Jolao T (gamsos; syl ol (25T plyr 50 polie B8 (slodcgazea ;0 Ladgis
P OAYEYEN. [wal sl

FEAYN

Pt (63900 T (531103, 125 9,150 (52

<a3yl0 4158 (5)lae0 Acgeze S 0 a 4940 4SS sladgas. )

DAY Y EY . [ s Jlal 15 Slgo b s polad 50 S9i5 45 UiS sloaegazo b oS Gy, 51 ldgiis ¥

I4Al

b gy 55U (sl 25T 00 0 8095 gy 25T 0053 b ol (25T 1l yo polie slojlus yo bl sloo ey b Lag 5y
Lgd (5 05 NFPA 80 L 5illas g s s (25T 0o (gloe ety

I4AN

LS e Jlgad Byl 9 50 50 Tl 090 jel> Lagi 5055 jeboas ayls Lo ety b g SIS (slas,d daos

FENY

a3l aiyls )3 T 0 a5 6 les (23T (amed, 5l yieS sl o yoeiy b g ;515 )0 dmes 25T (oo,

FEY

395 9 (5T slo o b sl atiST n j50e AT il 50 pglie slolisles 5yl 5) a5 lgm JUisil (slagls 5 g (slocSTs solos
s digd e jlS095

AN

«Nigd canai NFPA 90A L Gillas usl 590 9 (25T (slo yuos

FENY

g (5,le NFPA 80 L gullas wuly 25T (olappas

FEYY

Sgd 5l NFPA 105 L sllae 0ub 098/ 25T (S 5 (sl yu00 g 398 (510 yp0s

ITE Gl £l slgn ady g 950l 0055 yguamme (slaptunnms * £.Y

AR

31



NFPA 75 Rev 2024 by Faraz Shabake Karno

2l g5 0,lge 5 (Ko daly €l (Slgn dly g 5,8, 00T jgarme (Sl

cSilodd cuas g U‘.‘.""E s>k odisle sl Jondl giws b Gillae 45 ot 150958 5 Gy 9 SIS S (oA,
ot sl g 2lhb guly Colu Slge 3l oolainl b oS olaaics : foe 40 cadaislu. ¥

IAAT

L PV N BRVY L Billae als 9505 00isS ygasee (slapiuns £95 90 2

VY

Sl 9 0 Al il (asld 2STas a5 aidly oo sl (s0lge 5l duly 1o (slan 4dy g g0l 00iiS jpame (SR polic
Lzl 45818 25 Slse 31 (oS b 5 (o5 el e FO* 095 dnusy

cSloislus olge plans oyt gus s Sy sl o lilinl stslejl by, o ASTM E84)

« Sloislus olge o (yisgw s SS9 u:.g_ba)'i « UL 723Y

W ARS

g dx8,8 la5 4o aladoes ylgiedy b Elo slan Ay g 5,8l uiS jguane (SlopTs

6.7.5
Aisle containment systems shall be permitted to be applied to hot aisles or cold aisles of ITE.
6.7.6*

Detection and suppression components within aisle containment systems shall be rated for the
intended temperatures of hot aisles when installed in those locations.

6.7.7

Where aisle containment systems are installed, the existing suppression and detection systems
shall be evaluated, modified, and tested as necessary to maintain compliance with applicable
codes and standards.

6.7.8

Where automatic sprinklers are present and the application of aisle containment systems or hot
air collars creates obstructions to proper operation of sprinkler systems, the sprinkler system
shall be modified as necessary to comply with NFPA 13.

6.7.8.1*

Sprinkler system modifications shall not be required where all of the following conditions
are met:

1. * An automatic means of smoke detection initiates the removal of the obstruction
prior to operation of the suppression system.
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2. Removingthe obstruction or a portion thereof does not compromise means of agress
per NFPA 701.

3. Thedesign and installation of removable obstruction elements does not diminish the
level of protection that existed prior to the installation of the aisle containment or hot
air collar.

4. *Thereleasing devices are listed for the application.

5. (5) Allremovable obstructions are removed for the entire suppression zone.

6.7.9

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

6.7.10

If the aisle containment prevents the gaseous suppression system, where present, from
producing the required design concentrations, the gaseous suppression system shall be
modified to produce the required concentration throughout the volume served.

6.7.10.1*

Gaseous suppression system modifications shall not be required where all the following
conditions are met:

1. * An automatic means of smoke detection initiates the removal of the obstruction
prior to the suppression system operation.

2. Removing the obstruction or portion thereof does not compromise means of
egress per NFPA 1017.

3. The design and installation of removable obstruction elements does not diminish
the level of protection that existed prior to the installation of the aisle containment
or hot air collar.

4. * The releasing devices are listed for the application.

5. All removable obstructions are removed for the entire suppression zone.

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

7.1 General

7.1.1*

Only ITE and support equipment shall be permitted in the ITE room.

7.1.2

Small work areas shall be permitted within the ITE room if all the following conditions are met:

1. Areas are not occupied on a full-time basis.
2. Casefurniture, including desks, is constructed of noncombustible material (e.g., metal).
The construction can include a high-pressure laminate veneer on the desktop.
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3. Space dividers and system furniture panels and chairs with upholstered assemblies
exhibit a maximum rate of heat release not exceeding 80 kW (273,000 BTU/hr) and a
maximum total heat release not exceeding 25 MJ (23,700 BTU) within the first 10 minutes
of test where tested in accordance with ASTM E1537, Standard Test Method for The
Testing of Upholstered Furniture.

4. Paperrecords, manuals, drawings, and all other combustible materials are stored in fully
enclosed noncombustible cabinets or cases.

5. The quantity of records, manuals, drawings, and all other combustible materials keptin
the room are limited to the absolute minimum required for essential and efficient
operation.

6. Trash receptacles, where provided, are listed, provided with tight-fitting or self-closing
lids, and constructed of materials that are either noncombustible or meet a peak heat
release rate not exceeding 300 kW/m? (95,100 BTU/hr/ft?) where tested in accordance
with ASTM E1354, Standard Test Method for Heat and Visible Smoke Release Rates for
Materials and Products Using an Oxygen Consumption Calorimeter, at an incident heat
flux of 50 kW/m? (15,850 BTU/hr/ft22) in the horizontal orientation in accordance with UL
242, Nonmetallic Containers for Waste Paper, or UL 1315, Containers for Waste Paper.

7.2 Record Storage

7.21

The amount of records within the ITE room shall be kept to the absolute minimum required for
essential and efficient operation.

7.21.1

Only records that are essential to the ITE operations shall be permitted to be keptin the
ITE room

7.21.2

An automated information storage system (AISS) conforming to the requirements 0f9.1.4
shall be permitted in the ITE room.

7.2.2

Tape libraries and record storage rooms within the ITE area shall be protected by an extinguishing
system and separated from the ITE room and other portions 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 storage of records.
7.2.3.1

All other operations, including splicing, repairing, erasing, reproducing, cataloging, and
so forth, shall be prohibited in this room.
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7.2.3.2

Spare media shall be permitted to be stored in this room if they are unpacked and stored
in the same manner as the media containing records.

7.3 General Storage
7.3.1

Paper stock, inks, unused recording media, and other combustibles within the ITE room shall be
restricted to the absolute minimum necessary for efficient operation. Any such materials in the
ITE room shall be kept in totally enclosed metal file cases or cabinets or, if provided for in
individual machine design, shall be limited to the quantity prescribed and located in the area
desighated by the equipment manufacturer.

7.3.2

Reserve stocks of paper, inks, unused recording media, and other combustibles shall be stored
outside the ITE room.

7.3.3
The space beneath the raised floor shall not be used for storage purposes.
7.3.4 Storage in Battery Rooms

Combustible material shall not be stored in battery rooms, battery cabinets, or battery
enclosures.

Chapter 8 Construction of Information Technology Equipment
8.1ITE

8.1.1

Equipment and replacement parts shall meet the requirements of UL 60950-1, Information
Technology Equipment -- Safety -- Part 1: General Requirements, or UL 62368-1, Audio/Video,
Information and Communication Technology Equipment -- Part 1: Safety Requirements.

8.1.2*

Each individual unit shall be constructed in such a way that by limiting combustible materials or
by use of enclosures, fire is not likely to spread beyond the unit where the source of ignition is
located. Automatic protection shall be provided for all units not so constructed.

8.1.3
Listed ITE shall be considered as meeting the requirements of 8.1.2.

8.1.4*

Enclosures of floor-standing equipment having external 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 EB84, Standard Test Method for Surface Burning
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Characteristics of Building Materials, or UL 723, Test for Surface Burning Characteristics of
Building Materials.

8.1.4.1

Equipment conformingto the requirements of UL 60950, Information Technology Equipment; UL
60950-1, Information Technology Equipment -- Safety -- Part 1: General Requirements; or UL
62368-1, Audio/Video, Information and Communication Technology Equipment -- Part 1: Safety
Requirements

shall be considered as meeting the requirements of 8.1.4.
8.2 Construction Features

If the design of the unitis such that oil or equivalent liquid 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
is of sealed construction, incorporating automatic pressure relief devices.

8.2.1* Acoustical Materials (Reserved)
8.2.2 ITE Immersion Cooling System

8.2.2.1 Immersion Cooling Unit Installation

Manufacturers' instructions shall be followed for installation, maintenance, and
operation for allimmersion cooling units.

8.2.2.2 ITE Immersion Cooling Liquid

Insulating liquids shall be noncombustible or have a closed-cup flash point of 135° C
(275° F) or higher.

8.2.2.3 ITE Immersion Cooling Unit -- Single-Phase

A system designed for the purpose of single-phase immersion cooling of ITE using
insulating liquids shall comply with the following:

1. Have alid or access point.

2. Use closed piping.

3. be listed or approved.
8.2.2.4 ITE Immersion Cooling Unit -- Two-Phase (Reserved)
8.3* ITE with Integral Battery Backup
8.3.1

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

8.3.2
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Where ITE includes integral battery 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

ITE rooms and ITE areas located in a sprinklered building shall be provided with an automatic
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 to be evaluated as part of the fire risk
assessment as outlined in Chapter 4.
9.1.1.3*
An automatic fire suppression system, as permitted by Chapter 9, shall be provided for
the protection of the area below a raised floor in an ITE room or ITE area where the area
below the raised floor contains combustible material other than what is permitted in
9.1.1.4.
9.1.1.4
An automatic fire suppression system shall not be required for the area below a raised
floor in an ITE room or ITE area where combustible material under the floor is limited to
the following:

1. Cables listed for plenum use.

2. Listed plenum communications raceways.

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

4. Cables installed in metallic raceways.

5. Installations in compliance with Section 300.22(C) of NFPA 70.

6. Listed cooling hoses.
9.1.1.5
Where a gaseous fire extinguishing system is provided only under a raised floor, the
gaseous system shall be either carbon dioxide or an inert gas.
9.1.1.6

9.1.1.6 Where a clean agent fire extinguishing system is provided to protect the space above the

raised floor, the space under the raised floor shall be simultaneously protected by the clean

agent fire extinguishing system.
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Automatic sprinkler systems protecting ITE rooms or ITE areas shall be installed in accordance
with NFPA 13.

9.1.3

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

9.1.3.1

Valves shall be 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 containing combustible media with an
aggregate storage capacity of more than 0.76m? (27 ft%) shall be protected within each unit by an
automatic sprinkler system or a gaseous agent extinguishing system with extended discharge.

9.1.5

The requirement of 9.1.4 shall be permitted to be evaluated as part of the fire risk assessment
as outlined in Chapter 4.

9.1.6

Automatic sprinkler systems protecting ITE rooms or ITE areas shall be maintained in
accordance with NFPA 25.

9.2* Automatic Detection Systems
9.2.1*
Automatic detection equipment shall be installed to provide early warning of fire.

9.2.1.1
The equipment used shall be a listed smoke detection type system installed and
maintained in accordance with NFPA 72.
9.2.1.2
Each of the ITE areas, including aisle containment and hot air collar systems, where
present, shall be evaluated to determine the hazards and ambient conditions that are
present and the corresponding performance level of the detection system.

9.2.2*

Automatic detection systems shall be installed to provide early warning of fire in the following

locations:
1. Atthe ceiling level throughout the ITE area.
2. Below the raised floor of the ITE area containing cables.
3. Inthe exhaust/return air stream where aisle containment systems are used.
4. Inthe return air stream where the above ceiling area is used as a return air plenum.
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9.2.2.1

Smoke detectors or sampling ports installed on return air openings shall have a coverage
area of no more than 0.4 m? (4 ft2).

9.2.3*

Where detection is used for the monitoring of fire in invidual 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 manufacturer's
published instructions.

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

If the cabinet is compartmentalized, each compartment shall have a detector or port.

w

4. Where cabinets are fitted with in-cabinet suppression systems, the detection system
shall provide an alarm signal for each cabinet or group of cabinets if the suppression
system is to be released into several cabinets simultaneously.

9.2.4

Where detection is used for the monitoring of fire in ITE with close-coupled cooling units,
detectors or sampling ports shall be provided at the return inlets.

9.2.5

In the ITE area, where the space above the suspended ceiling or below the raised access
floor is used to circulate air to other parts of the building, automatic smoke detection shall
beinstalled in one of the following locations to operate the smoke dampers required by 6.6.3:
1. Throughout the above ceiling space or below raised access floor space.

2. Ateach smoke damper.

3. Atother approved locations to detect smoke entering or exiting the ITE area.

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

9.2.7

Where power is required for the operation of the disconnecting means in 11.4.5, that electrical
power shall be supervised by the fire alarm control panel.

9.2.8

The alarms and trouble signals of automatic detection or extinguishing systems shall be
arranged to annunciate at a constantly attended location.
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9.3 Portable Extinguishers
9.3.1

Listed portable fire extinguishers of the carbon dioxide type or a halogenated agent type shall be
provided for the protection of electronic equipment. The extinguishers shall be maintained in
accordance with NFPA 10.

9.3.2*

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. Dry chemical extinguishers shall not be
permitted.

9.3.3

A sign shall be located adjacent to each portable extinguisher and shall plainly indicate the type
of fire for which it is intended.

9.4 Gaseous Total Flooding Extinguishing Systems.
9.4.1*

Where there is a critical need to protect data in process, reduce equipment damage, and
facilitate return to service, consideration shall be given to the use of a gaseous agentinside units
or total flooding systems 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 maintained in accordance with the requirements of NFPA 12, NFPA 12A, or NFPA
2001. The agent selected shall not cause damage to the ITE systems and media. (See AnnexD.)

9.4.2.1

The power to all electronic equipment shall be disconnected upon activation of a gaseous agent
total flooding system, unless the risk considerations outlined in Chapter 4 indicate the need for
continuous powetr.

9.4.3*

Hot aisle or cold aisle containment systems shall not obstruct the free flow of gaseous clean
agent suppression systems to the ITE or cooling system serving the contained aisle within an ITE
room or zone.

9.4.4*

Gaseous agent systems shall be automatically actuated by an approved method of detection
meeting the requirements of NFPA 72 and a listed releasing device compatible with the system.

9.4.5*
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Where operation of the air-handling system would exhaust the agent supply, it shall be
interlocked to shut down when the extinguishing system is actuated.

9.4.6*

Alarms shall be provided to give positive warning of a pending discharge and an actual discharge.

9.5 Warning Signs

Where continuous power is provided, signs shall be posted at each perimeter entrance to the
ITE areas warning that electrical equipment will remain energized, either upon activation of the
suppression system or disconnect of main electrical service.

9.6* In-Building Emergency Responder Communications Enhancement Systems

Where in-building emergency-responder communications enhancement systems are required
forthe building, such systems shall be installed to minimize interference with ITE in accordance
with NFPA 1225.

9.7 Training

Designated ITE area personnel shall be continually and thoroughly trained in the functioning of
the alarm system, desired response to alarm conditions, location of all emergency equipment
and tools, and use of all available extinguishing equipment. This training shall encompass both
the capabilities and the limitations of each available type of extinguisher and the proper
operating procedures of the extinguishing 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 air-handling systems, or revised ITE layout — the potential impact on existing
fire detection and extinguishing systems shall be evaluated and corrective changes shall be
made if necessary.

9.8.2

Modifications or alterations as outlined in 9.8.1 shall be submitted to the AlHJ for approval.
9.9 Hybrid Fire-Extinguishing Systems

9.9.1

Where provided, hybrid fire-extinguishing systems shall be installed in accordance with NFPA
770.

9.9.2
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Hybrid fire-extinguishing systems shall be designed and installed for the specific hazards and
protection objectives of ITE areas in accordance with the listing.

9.9.3

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 protection systems shall be installed in accordance with the
requirements of NFPA 750.

9.10.2

Water mist fire protection systems shall be designed and installed for the specific hazards and
protection objectives in ITE areas in accordance with the listing.

9.10.3

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

Chapter 10: Records Kept or Stored in Information Technology Equipment Rooms
10.1* Protection Required for Records Within the ITE Room

Any records regularly kept or stored in the ITE room shall be provided with the following
protection:

1. Vital or important records that have not been duplicated shall be stored in listed record
protection equipment with Class 150 1-hour or better fire resistance rating as outlined in
UL 72, Tests for Fire Resistance of Record Protection Equipment.
2. All other records shall be stored in closed metal files or cabinets.
10.2 Records Stored Outside the ITE Room

10.2.1*

All vital and important records shall be duplicated. Duplicated records shall be stored in a
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 installation of portable extinguishing equipment shall be in accordance with Section 9.3.

Chapter 11: Utilities
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11.1 Heating, Ventilating, and Air Conditioning (HVAC)
11.1.1

All materials and products, including the materials of construction of the HVAC system, shall
comply with the requirements of NFPA 90A.

11.1.2*

Any HVAC system that serves other occupancies shall also be permitted to serve the ITE area.

11.1.3

Dampers in HVAC systems serving ITE areas shall operate upon activation of smoke detectors
and by operation of the disconnecting means required by 11.4.5. The automatic fire and smoke
dampers required by 6.6.3 shall also operate upon activation of smoke detectors and by
operation of disconnecting means required by 11.4.5.

11.14

Air ducts that pass through the information technology area and only serve other rooms shall be
provided with fire dampers.

11.1.5

All pipe and ductinsulation and linings, including vapor barriers and coatings, shall have a flame
spread index of 25 or less without evidence of continued progressive combustion and a smoke
developed index no higher than 50, in accordance with ASTM E84, Standard Test Method for
Surface Burning Characteristics of Building Materials, or UL 723, Test for Surface Burning
Characteristics of Building Materials.

11.1.6*

Air filters for use in air-conditioning systems shall comply with the requirements of UL 900, Air
Filter Units.

11.2*

Coolant Systems. If a separate coolant system is required for operation of an ITE installation, the
system shall be provided with an approved alarm to indicate loss of liquid.

11.3*

Electrical Service. Equipment, power supply wiring, equipment interconnecting wiring, and
grounding of ITE and systems in an ITE room shall comply with this section.

11.3.1*

Installation of all electrical equipment and wiring and all optical fiber cabling shall conform to
NFPA 70.

11.3.2
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Transformers installed in the ITE area shall be of the dry type or the type filled with a
noncombustible dielectric medium. Such transformers shall be installed in accordance with the
requirements of Article 450 of NFPA 70.

11.3.3

Service entrance transformers shall not be permitted in the electronic ITE area.

11.3.4*

Protection against overvoltage shall be 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
Protective Devices.

11.3.5
Emergency lighting shall be provided in the ITE area.
11.3.6

All electrical wiring and optical fiber cabling in the air space above a suspended ceiling shall
conform to the requirements in NFPA 90A for installation in a ceiling cavity plenum and to the
requirements in NFPA 70 for installation in "other spaces used for environmental air" when that
air space is used for the movement of air.

11.3.7*

Signal wiring and cabling, including optical fiber cables, installed in an air space below a raised
floor shall be listed.

11.3.71

Where the air space below a raised floor is protected by an automatic fire suppression system,
signal wiring and cabling listed for plenum, riser, and general-purpose use shall be permitted to
be installed exposed to the airflow in the air space.

11.3.7.2

Where the air space below a raised floor is not protected by an automatic fire suppression
system, only signal wiring and cabling listed for plenum use shall be permitted to be installed
exposed to the airflow in the air space.

11.3.7.3

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

11.3.8
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Electrical power supply cords upto 4.6 m (15 ft) in length shall be permitted in an air space below
a raised floor.

1.4
Supply Circuits and Interconnecting Cables.
11.4.1

Interconnecting Cables. Separate ITE units shall be permitted to be interconnected by means
of listed cables and cable assemblies.

11.4.2
The 4.6 m (15 ft) limitation on power cords shall hot apply to interconnecting cables.
11.4.3*

Abandoned Cables. The accessible portion of abandoned cables shall be removed unless
contained in a raceway.

11.4.4
Installed Circuits and Cables Identified for Future Use.
11.4.4.1

Circuits and cables shall be permitted to be installed in ITE areas and identified for
future use if they comply with 11.4.4.2 and 11.4.4.3.

11.4.4.2

The circuits and cables shall be marked with a tag of sufficient durability to withstand
the environment involved.

11.4.4.3
The tags shall have the following information:
1. Date identified for future use
2. Date of intended use
3. Information relating to the intended future use
11.4.5 Disconnecting Means.
11.4.5.1*

An approved means shall be provided to disconnect power to all electronic equipment
in the ITE room or in designated zones within the room.

11.4.5.2*
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There shall be a similar approved means to disconnect the power to all dedicated HVAC
systems serving the room or designated zones.

11.4.5.3

Activation of an HVAC disconnecting means shall cause all required fire/smoke
dampers to 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 Controls.
11.4.5.4.1.1

Remote disconnect controls shall be located at approved locations
readily accessible in case of fire to authorized personnel and emergency
responders.

11.4.5.4.1.2

The remote disconnect controls for the control of electronic equipment
power and HVAC systems shall be grouped and identified.

11.4.5.4.1.3

A single means to control electronic equipment power and HVAC systems
shall be permitted.

11.4.5.4.1.4

Where multiple zones are created, each zone shall have an approved
means to confine fire or products of combustion to within the zone.

11.4.5.4.1.5

Additional means to prevent unintentional operation of remote
disconnect controls shall be permitted.

11.4.5.4.2 Alternative Disconnecting Means.

Remote disconnecting controls shall not be required where all the following
criteria are met:

1. An approved procedure has been established and maintained for removing power and
air movement within the room or zone.

2. Qualified personnel are continuously available to advise emergency responders and to
instruct them of disconnecting methods.

3. Asmoke-sensing fire detection system is in accordance with Chapter 9.
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4. An approved fire protection system is in accordance with Chapter 9.

5. Cablesinstalled under a raised floor, other than branch circuit wiring and power cords,
are installed in compliance with NFPA 70, Sections 645.5(D)(2) or (3), or are in
compliance with NFPA 70.

11.4.5.5*
Installations qualifying under the provisions of Article 685 of NFPA 70 shall be permitted.
11.4.6 Marking

Each unit of an information technology system supplied by a branch circuit shall be provided
with a manufacturer’s nameplate, which shall also include the input power requirements for
voltage, frequency, and maximum rated load in amperes. [70:645.16]

11.5 Uninterruptible Power Supplies (UPSs).
11.5.1 UPS Systems.

UPS systems installed within the information technology equipment [ITE] room, and their supply
and output circuits, shall comply with 11.4.5, except for the following installations and
constructions:

1. Installations complying with Parts | and Il of Article 685
2. Power sources limited to 750 volt-amperes or less derived either from UPS equipment or
from battery circuits integral to electronic equipment
[70:645.11]
11.5.1.1
The disconnecting means shall also disconnect the battery from its load. [70:645.11]

11.5.1.2

Storage battery systems in the ITE area shall comply with the requirements of Article 480 of NFPA
70.

11.5.2

Batteries. Batteries used in ITE UPS systems exceeding the quantities in 11.5.3.1 shall comply
with this chapter.

11.5.2.1 Location and Occupancy Separation.
11.5.2.1.1
Battery systems shall be permitted in the same room as the equipment that they support.

11.5.2.1.2
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Battery systems shall be housed in a noncombustible, locked cabinet or other enclosure to
prevent access by unauthorized personnelunless located in an equipmentroom accessible only
to authorized personnel.

11.5.2.1.3

Battery systems shall be located in a room separated from other portions of the building by a
minimum of a 1-hour fire barrier.

11.5.2.14

Where the ITE is located in a structure or building housing multiple tenants or occupancies that
include assembly, educational, detention, and correction facilities, health care, ambulatory
care, and day care center, and residential board and care and residential occupancies, battery
systems shall be located in a room separated from other portions of the building by a minimum
of a 2-hour fire barrier.

11.5.2.2 Environment

The battery environment shall be controlled or analyzed to maintain temperature in a safe
operating range for the specific battery technology used.

11.5.2.3 Labels

Battery cabinets shall be provided with exterior labels that identify the manufacturer and model
number of the system and electrical rating (i.e., voltage and current) of the contained battery
system.

11.5.2.4 Signs

Signs shall be provided within battery cabinets to indicate the relevant electrical, chemical, and
fire hazard.

11.5.2.5 Seismic Protection
Battery systems shall be seismically braced in accordance with the building code.
11.5.2.6 Smoke Detection

An approved automatic smoke detection system shall be installed in rooms containing
stationary battery storage systems in accordance with NFPA 72,

11.5.2.7

A failure modes and effects analysis shall be performed in accordance with NFPA 855 if the
chemistry (i.e., type) of the batteries constituting a battery system is changed.

11.5.3 Lead-Acid and Nickel-Cadmium Batteries.
11.5.3.1

General. UPS systems having an electrolyte capacity of more than 100 gal (378.5 L) in
sprinklered buildings or 50 gal (189.3 L) in unsprinklered buildings for vented lead-acid, nickel-
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cadmium (NiCad), and valve-regulated lead-acid (VRLA) batteries shall be in accordance with
11.5.3 and Table 11.5.3.1.

Table 11.5.3.1 Lead-Acid and Nickel-Cadmium Battery Requirements

Nonrecombinant Batteries Recombinant Batteries
. . Vented Nickel- Valve-Regulated Lead-
Requirement Vented Lead-Acid Cadmium (NiCad) Acid (VRLA)
. . Self-resealing flame-
Safety Caps Venting caps Venting caps arresting caps
Thermal Runaway . . .
Not required Not required Required
Management
Spill Control Required Required Not required
Neutralization Required Required Not required
Ventilation Required Required Required
Signage Required Required Required
Seismic Control Required Required Required
Fire Detection Required Required Required

11.5.3 Safety Features

11.5.3.2.1 Safety Venting.

Batteries shall be provided with safety venting caps per 11.5.3.2.1.1 and 11.5.3.2.1.2.
11.5.3.2.1.1 Nonrecombinant Batteries.

Vented lead-acid and nickel-cadmium shall be provided with safety venting caps.
11.5.3.2.1.2 Recombinant Batteries.

VRLA shall be equipped with self-resealing flame-arresting safety vents.

11.5.3.2.2 Thermal Runaway.
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VRLA systems shall be provided with a listed device or other approved method to preclude,
detect, and control thermal runaway.

11.5.3.2.3 Spill Control.
11.5.3.2.3.1

Rooms containing free-flowing liquid electrolyte in multiple vessels having an aggregate
capacity exceeding 1000 gal (3785 L) shall be provided with spill control to prevent the flow of
liquids to 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.

11.5.3.2.3.3

VRLA batteries with immobilized electrolyte shall not require spill control.
11.5.3.2.4 Neutralization.

11.5.3.2.4.1*

An approved method to neutralize spilled electrolyte shall be provided.
11.5.3.2.4.2

For vented lead-acid and nickel-cadmium batteries, the method shall be capable of
neutralizing a spill from the largest battery to a pH between 7.0 and 9.0.

11.5.3.2.5* Ventilation.

For vented lead-acid, flooded nickel-cadmium, and VRLA batteries, ventilation shall be
provided to rooms and cabinets in accordance with the mechanical code and one of the
following:

1. The ventilation system shall be designed to limit the maximum concentration of
hydrogen to 1.0 percent of the total volume of the room during the worst-case event of
simultaneous "boost" charging of all the batteries, in accordance with nationally
recognized standards.

2. Continuous ventilation shall be provided at a rate of not less than 1 ft3/min/ft?

(5.1 L/min/m?) of floor area of the room or cabinet.
11.5.3.2.6 Signs.

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

1. Rooms containing stationary storage battery systems
2. Other areas containing stationary storage battery systems
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11.5.3.2.6.2

For rooms that contain VRLA batteries, the signs required by 11.5.3.2.6.1 shall state the
following:
This room contains:

e Stationary storage battery systems
e Energized electrical 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 following:
This room contains:

1. Stationary storage battery systems

2. Energized electrical circuits

3. Corrosive battery electrolyte
11.5.4* Other Battery Types

Battery types other than those addressed in 11.5.3 shall comply with Chapter S2 of NFPA 1.
11.5.4.1* Lithium-lon 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
manufacturer's published instructions.

11.5.4.2

When lithium-ion batteries in a UPS are replaced with new batteries, replacement batteries
shall be in accordance with the listing of the UPS.

Chapter 12 Emergency and Recovery Procedures
12.1* Emergency Fire Plan

There shall be a management-approved written, dated, and annually tested emergency fire
plan.

12.1* Fire Safety of Firefighters

12.1.1.1 Fire Department Information
Where requested by the local fire department, the following shall be provided:

1. Ageneral description of the ITE within the building and how it is powered
2. Anup-to-date floor plan of all ITE systems and ITE areas
3. Actions to be taken concerning ventilation 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 information shall be provided to
the fire personnel by the company management as follows:
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1. Ageneral description of the facilities and all the ITE systems
2. An orientation walkthrough of the facility to address all the orientation and information
issues to ensure life safety and service continuity are upheld
3. The strategy and tactics to confine, suppress, and limit an incident's impactin the ITE
area
12.2* Damage Control Plan

There shall be a management-approved written, dated, and annually tested damage control
plan.

12.3* Recovery Procedures Plan

There shall be a management-approved written, dated, and annually tested plan covering
recovery procedures for continued operations.

Chapter 13 Modular Data Centers

13.1 General.

This standard applies to modular data centers (MDCs), except as modified by Chapter 13.
13.2 Reserved.

13.3 Reserved.

13.4 Fire Protection Approaches.

The construction, location, and fire protection and detection equipment for MDCs shall
comply with the requirements of Chapter 4.

13.5 Reserved.

13.6 Construction Requirements.

Construction requirements 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.

13.9 Fire Protection and Detection Equipment.

Fire protection and detection equipment for MDCs shall comply with the requirements of
Chapter 9.

13.10 Records Kept or Stored in Modular Data Centers.
Records kept or stored in MDCs shall not be permitted.
13.11 Utilities.*

13.11.1
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Heating, ventilation, and air-conditioning and coolant systems shall comply with Sections 11.1
and 11.2.

13.11.2
Electrical service shall comply with Article 646 of NFPA 70.
13.12 Emergency and Recovery Procedures.

Emergency and recovery procedures for MDCs shall comply with the requirements of Chapter
12.

Annex A Explanatory Material

Annex Ais not a part of the requirements of this NFPA document butis included for informational
purposes only. This annex contains explanatory material, numbered to correspond with the
applicable text paragraphs.

A.1.2

This standard does not cover installation of ITE and ITE areas that can be made without special
construction or protection. It can, however, be used as a management guide for the installation
of electrically powered mechanical ITE, small tabletop or desk-type units, and ITE.

The strategic importance placed on ITE and ITE areas by the user is vitally tied to 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 to be overlooked are the one-of-a-kind information technology systems. These are the
custom-made models that are desighed to perform specific tasks. Replacement units for this
type of equipment are not available, and the probability of the existence of duplicate facilities,
which could be used to perform vital operations in the event that the one-of-a-kind systems are
partially or totally impaired by a fire, is remote.

The prescriptive requirements of this standard are intended to provide a minimum level of fire
protection for ITE systems and facilities. As technology changes, information technology
facilities might have varying sizes, equipment density, equipment cooling arrangements,
physical separations, different numbers of users served by a single facility, and other
characteristics. The fire risk assessment required by Chapter 4 is intended to reveal any causes
that justify modification of the prescriptive requirements of this standard for a specific facility.

A.1.3 See Figure A.1.3.
A.1.3.2

The requirements should apply where ITE is installed in occupiable ITE areas or rooms that
contain related hazards, or in ITE areas or rooms that have strategic business importance.
Typical ITE areas or rooms contain multiple servers, routers, data storage devices, and printers

53



NFPA 75 Rev 2024 by Faraz Shabake Karno

and usually contain associated rooms of support equipment including, but not limited to, HVAC,
power, and equipment cooling.

NFPA 75 Apply? | —> other applicable COdOS
(Section 1.3) and standards.

\ Yes. Supplement other applicable
g\Q codes and standards with the
occupancy-specific requirements

of NFPA 75.
QO ¥

Chapter 4
@ . Fire Protection Approaches

9 l
Given the factors in 4.1.1, which

fire protection approach(es) outlined
in 4.1.2 are applicable?

! l

Prescriptive-based Fire risk-based approach
approach as —— as permitied by 4.1.2(2).
permitted by 4.1.2(1). l

l Perform a risk
Use prescriptive assessment per 4.1.3

)
|
|
|
)
|
|
|
|
2 | »
requirements provided : and Section 4.2.
]
|
|
|
|
|
)

in NFPA 75 l

(excluding Chapter 5).
Identify the approach to
““““ mitigate each risk.

|

Apply performance-based
design as outlined
in Chapter 5.

FIGURE A.1.3 Decision Tree for Application of NFPA 75.
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Figure A.1.3 Decision Tree for Application of NFPA 75

A.3.2.1 Approved

The National Fire Protection Association does not approve, inspect, or certify any installations,
procedures, equipment, or materials, nor does it approve or evaluate testing laboratories. In
determining the acceptability of installations or procedures, equipment, or materials, the
authority having jurisdiction may base acceptance on compliance with NFPA or other
appropriate standards. In the absence of such standards, said authority may require evidence
of proper installation, procedure, or use. The authority having jurisdiction may also refer to the
listings or labeling practices of an organization that is concerned with product evaluations and
is thus in a position to determine compliance with appropriate standards for the current
production of listed items.

A.3.2.2 Authority Having Jurisdiction (AHJ)

The phrase authority having jurisdiction, or its acronym AHJ, is used in NFPA standardsin a broad
manner because jurisdictions and approval agencies vary, as do their responsibilities. Where
public safety is primary, the authority having jurisdiction may be a federal, state, local, or other
regional department or individual such as a fire chief; fire marshal; chief of a fire prevention
bureau, labor department, or health department; building official; electricalinspector; or others
having statutory authority. For insurance purposes, an insurance inspection department, rating
bureau, or other insurance company representative may be the authority having jurisdiction. In
many circumstances, the property owner or his or her designated agent assumes the role of the
authority having jurisdiction; at government installations, the commanding officer or
departmental official may be the authority having jurisdiction.

A.3.2.4 Listed

The means for identifying listed equipment may vary for each organization concerned with
product evaluation; some organizations do not recognize equipment as listed unless it is also
labeled. The authority having jurisdiction should utilize the system employed by the listing
organization to identify a listed product.

A.3.3.4.3 Valve-Regulated Lead-Acid (VRLA)

In VRLA batteries, the liquid electrolyte in the cells is immobilized in an absorptive glass mat
(AGM cells or batteries) or by the addition of a gelling agent (gel cells or gelled batteries).

A.3.3.4.4 Vented (Flooded)

Vented batteries have a provision for the user to 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.
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A.3.3.10 Energy Storage System (ESS)

Energy storage systems (ESSs) differ from other storage systems [e.g., uninterruptible power
supply (UPS) (see 3.5.32)].

A.3.3.13 Information Technology Equipment (ITE)

The term ITE is widely used in the industry to designate electronic equipment such as
computers, servers, and data storage devices. It desighates equipment both for manipulating
and transmitting the signals. It can also include close-coupled associated power and cooling
systems located in, on, or on top of the lineups.

A.3.3.15ITE Area

Areas that support ITE and the ITE room are subject to fires as well. ITE support rooms could
contain primary and backup power systems; cooling, heating, and air handling equipment; wide
area network connections; and network control and operation rooms. Fires in these rooms could
affect the operation of the ITE; therefore, the risk in these spaces should be considered.

A.3.3.18 ITE System
Figure A.3.3.18 shows the components that comprise an ITE system.
A.3.3.20.3 Maximum Allowable Quantity (MAQ)

Quantities are permitted to exceed the MAQ when they are located in an area complying with
Protection Levels 1-5 in accordance with the building code. [1, 2024]

A.3.3.21 Modular Data Center (MDC)

Equipment enclosures housing only support equipment (e.g., HVAC or power distribution
equipment) that are not part of a specific modular data center are not considered a modular
data center. [70:646.1 Informational Note No. 5]

A.3.3.25 Raceway

Raceways include, but are not limited to, rigid metal conduit, rigid nonmetallic conduit,
intermediate metal conduit, liquidtight flexible conduit, flexible metallic tubing, flexible metal
conduit, electrical nonmetallic tubing,

Storage
ITE Support
Equipment
(equipment racks, power
supply and distribution
equipment, air
Records Programming

conditioning, lighting)
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Figure A.3.3.18: ITE System

electrical metallic tubing, underfloor raceways, cellular concrete floor raceways, cellular metal
floor raceways, surface raceways, wireways, and busways.

A.3.3.26 Raised Floor.
Raised floors are sometimes referred to as false floors, secondary floors, or access floors.
A.3.3.30 Support Equipment.

Support equipment can mean the physical infrastructure equipment necessary for the ITE, such
as equipment racks, power supply and distribution equipment, air conditioning, and lighting. It
can also include such things as test equipment, material-handling equipment, ladders, tools,
and other equipment that might be required for installation and maintenance and that might not
be permanently installed. Nonpermanent equipment should be removed from the ITE room
when not needed for a particular task.

A.3.4.1 Aisle.
The key elements of this definition are as follows:

1. A passageway between equipment intended for movement of people and/or equipment.
2. Typically between opposing rows of ITE enclosures or racks but could be between two
free-standing pieces or racks of ITE.
3. Intended for routine human activity such as service or operation (therefore not a plenum
space).
A.3.4.2 Aisle Containment.

The key elements of this definition are as follows:

1. Anoccupied area (excluding areas above a ceiling or below a raised floor).
2. Utilizing physical separation between hot and cold air (excluding construction methods
such as fire-rated walls).
3. Can be either a hot aisle or a cold aisle or a mix of both at select portions of the aisle.
A.3.4.3 Cold Aisle.

The key elements of this definition are as follows:

1. Airflow controlled.
2. Intake air cold, implying an aisle normally intended for operation of the ITE.
3. Airfrom the output of the HVAC.

A.3.4.4 Hot Air Collar.

The key elements of this definition are as follows:

1. Air conveyance assembly, sometimes referred to as a duct or a chimney.
2. Typically from specific equipment rather than from larger areas such as aisles.
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3. Hot air collar not required to be physically connected to a duct or plenum.

A.3.4.5 Hot Aisle.
The key elements of this definition are as follows:

1. Airflow controlled.
2. Exhaust air hot, implying an aisle normally intended for servicing of the ITE.
3. Airreturns to the input of the HVAC.

A.4.21

The fire risk analysis should be evaluated by the stakeholders. See NFPA 551 for additional
guidance.

A.4.2.3

The protection for ITE systems and ITE areas should evaluate the nature and anticipated fire risks
of each facility. The risk analysis should consider the risks and hazards associated with the uses
and services provided for a given fire safety problem. Additional considerations can include the
following:

1. Availability of alternative ITE or ITE rooms.
2. Permitted downtime of ITE.
3. Presence of additional fire protection and detection equipment proximate to the ITE
room.
4. Survivability of the ITE systems and ITE room environment.
5. Number and training of emergency response personnel.
6. Building construction.
NFPA 551 can be used as a reference guide for conducting and evaluating fire risk assessments.

A.4.2.3(1)

Examples of life safety aspects include process controls, air traffic controls, autonomous
vehicles, and drones.

A.5.5

It is essential that the design professional recognize the possibility of fire in ITE facilities.
Licensed design professionals who develop performance-based design documents should be
well versed in the science of fire, the effects of fire on ITE systems and operations, and options
for mitigation of the risk to persons, equipment, and operations presented by fire in ITE facilities.

A.5.6

The Society of Fire Protection Engineers’ Engineering Guide to Performance-Based Fire
Protection is a recommended guide that should be used in the development of a design brief
and performance-based design. The intent of the performance deviation would be stated in the
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design brief or aninformational annex of the design brief. The deviation can be permitted as long
as the equivalent performance features are maintained.

A.5.7

The Society of Fire Protection Engineers’ Guidelines for Peer Review in the Fire Protection Design
Process provides guidance concerning the peer review process for fire protection designs.

A.6.1

The structural floor supporting the ITE area should have sufficient floor loading capacity to
sustain the expected floor load.

A.6.1.2
NFPA 80A details one method of providing exposure protection.
A.6.1.3

Experience with fires affecting ITE rooms has demonstrated that the fire often starts in areas
other than the ITE area and that the fire and its related products, including smoke, soot, and
heat, can enter the ITE room if it is not adequately separated by sealed, rated walls.
Consideration should be given to raising the rating of perimeter walls to 2 hours where adjacent
walls are already rated 2 hours or greater.

The prudent facilities manager would do well to limit the exposure fire hazard by locating an ITE
facility in a fully sprinklered building and install self-contained HVAC systems within the
information technology area.

The rooms shown in Figure A.6.1.3 are symbolic and do not denote size, shape, or location, nor
are the rooms in Figure A.6.1.3 necessarily required in the ITE area. The ITE area includes only
those support rooms served by the same special air-conditioning/air-handling equipment as the
ITE room. ITE rooms frequently have a raised floor.

A.6.2

The provisions of Section 6.2 do not require inherently noncombustible materials to be tested in
order to be classified as noncombustible materials. [5000:A.7.1.4.1]

A.6.2.1(1)
Examples of such materials include steel, concrete, masonry, and glass. (5000:A.7.1.4.1.1(1))
A.6.2.2.4

Material subject to increase in combustibility or flame spread index beyond the limits herein
established through the effects of age, moisture, or other atmospheric condition is considered
combustible. (See NFPA 259 and NFPA 220.) (5000:A.7.1.4.2)

59



NFPA 75 Rev 2024 by Faraz Shabake Karno

A.6.3.1

Steam, water, or horizontal drain piping, other than for sprinkler system use, should notbe in the
space above the suspended ceiling and over ITE.

The ITE area should be located to minimize exposure to fire, water, corrosive fumes, heat, and
smoke from adjoining areas and activities. Battery installations, if constructed and ventilated in
accordance with Section 11.5, can be adjacent to 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 to facilitate smoke venting and to prevent flooding from
interior and exterior sources that can occur, such as from a fire on an upper floor.

A.6.3.2

Many ITE installations have become prime targets for sabotage and arson. The location and
construction should be designed to minimize the possibility of penetration 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 maintained at all times. For additional guidance, see NFPA 730
and NFPA 731.

A.6.3.3

In multistoried buildings, the floor above the ITE room should be made reasonably watertight to
avoid water damage to equipment. Any openings, including those for beams and pipes, should
be sealed watertight. Where drainage is installed in an area containing an underfloor
extinguishing system, provisions should be made for maintaining the drain piping as a closed
system unless water is present. These provisions are required to ensure the integrity of a
gaseous extin-guishing system and allow for maintenance of the necessary concentration level.
Because water will evaporate from the standard plumbing trap, mineral oil or another substitute
should be considered.

A.6.3.3.1

Some liquids might not be safe to drain to the building’s sewer system. The facility should plan
for remediation of the spilled liquid—especially in the case of heat transfer fluids for liquid-
cooled ITE.

A.6.3.3.2

The leak detection system should be capable of generating a silenceable supervisory signhal
upon sensor contact with water. The system should continuously supervise all sensors and
interconnecting components for electrical continuity. It should also include a self-test
capability.

A.6.5
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The determination of the depth of the raised floor should take into consideration air movement
and fire detection and extinguishing system requirements (if installed), as well as building
construction restrictions.

A.6.5.4

Openings in raised floors for electric cables or other uses should be protected to minimize the
entrance of debris or other combustibles.

A.6.6.3.1
NFPA 75 requires smoke or fire dampers in locations where NFPA 90A may not.
A.6.7

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

A.6.7.4

Where plenums are present, the space above the raised floor and below the suspended ceiling
is typically accessible to both occupants and first responders for maintenance access,
firefighting activities, and so forth, and therefore does not need to be classified as a plenum. The
addition of aisle containment systems installed in accordance with this standard does not
change the hazards contained within those containment areas and therefore does not
necessitate different construction materials as required in plenum spaces as defined elsewhere
in this standard and others.

A.6.7.6

Temperatures of 38°C (100°F) are possible in hot aisles. Temporary increases in temperature
above 38°C (100°F) in hot aisles can occur during normal facility operations. Some smoke
detectors are listed for maximum operating temperature of 38°C (100°F). Where smoke
detectors are located in hot aisles or in the airstream exhausted from hot aisles, detectors
should have appropriate listings for temperatures above 38°C (100°F).

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

During startup of ITE, the rate of temperature rise within hot aisles could cause rate-of-rise
detectors to activate. Detection systems should be designed to avoid unwanted alarms during
ITE startup.

The normally elevated temperatures within hot aisles should be taken into account when
selecting sprinklers for installation in these aisles. NFPA 13 should be consulted for guidance.
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Abnormal conditions canresultin even higher temperatures than described above. For example,
temperatures as high as 66°C (150°F) have been observed in hot aisles upon failure of the HVAC
system.

A.6.7.8.1

This paragraph addresses removable curtains and aisle containment materials, which are
otherwise referred to as removable obstructions. Fixed obstructions are clearly addressed for
suppression systems within NFPA 13. Means other than automatic smoke detection used for
removing the obstructions (e.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.

A.6.7.8.1(1)

This action can be compared to readying the space before suppression, such as initiating the
closing of fire doors, dampers, and the like.

A.6.7.8.1(4)
The releasing devices can be similar to those used for initiating fire doors, dampers, and the like.
A.6.7.10.1

This paragraph addresses removable curtains and aisle containment materials, which are
otherwise referred to as removable obstructions. Fixed obstructions are clearly addressed for
suppression systems within NFPA 2001. Means other than automatic smoke detection used for
removing the obstructions (e.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 effective performance of suppression systems.

A.6.7.10.1(1)

This action can be compared to readying the space before suppression, such as initiating the
closing of fire doors, dampers, and the like.

A.6.7.10.1(4)
The releasing devices can be similar to those used for initiating fire doors, dampers, and the like.
A.7.1.1

Support equipment, such as high-speed printers, that utilize large quantities of combustible
materials should be located outside the ITE room whenever possible.

A.8.1.2

All nonelectrical parts, such as housings, frames, supporting members, and so forth, should not
constitute additional fire hazards to the equipment.

A.8.1.4

62



NFPA 75 Rev 2024 by Faraz Shabake Karno

See ASTM E84, Standard Test Method for Surface Burning Characteristics of Building Materials,
or UL 7283, Test for Surface Burning Characteristics of Building Materials.

A.8.2.1

All sound-deadening materials used in ITE rooms should be of such material and so arranged
that the materials do not increase the potential of fire damage to equipment or the potential of
fire propagation.

A.8.3

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

A.9.1.1.3

The use of carbon dioxide systems for the protection of spaces beneath raised floors is
discussed in Section 6.1 of NFPA 12 wherein it is pointed out that the design of such systems
requires compensation for leakage and provision for soft discharge to minimize turbulence 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 install than
sprinklers.

The use of halocarbon agents for protection of the spaces under a raised floor where the room
is not simultaneously protected is hot recommended. However, where aroom is protected by a
halocarbon system, the space beneath its raised floor needs to be included in the system
coverage.

A.9.1.2

In facilities that are under the supervision of an operator or other person familiar with the
equipment, during all periods that equipment is energized, the normal delay between the initial
outbreak 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 electrical 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 be provided to automatically de-energize
the electronic equipment as quickly as possible.

To minimize damage to electronic computer equipment located in sprinkler-protected areas, it
is important that power be off prior to the application of water on the fire.

A.9.1.4

It is not intended that small automatic media loaders or AlS units be provided with protection
within the unit. The decision of whether to install protection within the unit should be based on
the combustible load being added to the room or area. In the absence of further information, it
is reasonable to assume that units that handle in the range of 0.76 m® (27 ft°) of combustible
storage space or less need not be provided with protection within the unit. The 0.76 m® (27 ft%)
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volume assumes that no single dimension is larger than 0.9 m (3 ft) (for example, 0.9 m x 0.9 m
x 0.9 m (3 ft x 3 ft x 3 ft)).

A.9.2

Fire detection and extinguishing systems should be selected after a complete evaluation of the
exposures. The amount of protection provided should be related to the building construction
and contents, equipment construction, business interruption, exposure, and security need. For
amplification of the important need for fire protection, see Chapter 4.

A.9.2.1

High-sensitivity smoke detection systems can provide earlier indication of a potential fire within
ITE area. Smoke detectors listed to UL 268, Smoke Detectors for Fire Alarm Systems, are
optimized for general commercial applications and are designed to comply with the new
cooking nuisance smoke test (normal application smoke detection). Smoke detectors
designated for special applications listed to UL 268 are designed to be used in applications that
require higher sensitivity and that are less likely to be exposed to cooking nuisances. Although
NFPA 72 permits aspirated smoke detector transport time of up to 120 seconds, keeping the
transport time 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 electrical cabinets, should also be considered. Detectors outside of the return air
envelope are likely to have a delayed response since the fire will have to grow to such a size that
it can overcome the forces of the mechanically generated airflow.

A.9.2.2

The outline that follows provides smoke detector sensitivity and spacing guidance for
protection of ITE in high airflow areas.

General, For smoke detection systems to detect Products of combustion, the products must
travel from the source to a spot-type 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 influence of mechanical systems is greater than the buoyant
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 be 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 be effective, the detection equipment
installed within the ventilation air envelope should be suitable to meet the required sensitivity
objectives and for the temperatures, air velocities, and other conditions present. If suitable
detection equipment cannot be installed within the exhaust ventilation air envelope, 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 containment system.

In the presence of aisle containment systems used to enhance the effectiveness of cooling

ITE, spot-type smoke detectors or ports located in hot aisles or in the above ceiling plenum are
required.

64



NFPA 75 Rev 2024 by Faraz Shabake Karno

Regardless, spot-type smoke detectors or ports located on the ceiling in ITE areas are a basic
requirement and contribute to effective detection over a broad range of ITE area
configurations.

Listed ITE has inherent fire-resistant characteristics. Failing or overheated components or
connections can lead to smoldering events that produce smoke but tend to remain small. In
exceptional cases, flaming fires can result.

Automatic fire and smoke detection systems installed to detect smoldering events and/or
flaming fires in ITE areas are more effective in detecting flaming fires than smoldering events
due to the respective release rates of combustion products and the effects of forced air flow
on the products of combustion. The greater the air flow, which dilutes and channels
detectable products of combustion, the less effective 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 to the likely
decrease in detection system performance.

Smoke Detection Systems for Early Detection. Where a smoke detection system is installed
for the primary purpose of summoning responsible people to the presence of a small ITE fire or
electrical event that produces smoke (known as a prealarm), the system should be arranged
with high sensitivity and close spacing to achieve response to low-density products of
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 Systems to Initiate Operation of HVYAC Dampers or to Close Openings in
Fire-Rated Walls. Where a smoke detection system is installed for the primary purpose of
initiating operation of dampers, shutters, doors, or other closures in the event of a firein an ITE
area, the system should be arranged with medium sensitivity and spacing less than listed
spacing to assure the integrity of fire-resistive barriers.

Smoke Detection Systems to Initiate Release of a Fire Suppression Agent. Where a smoke
detection system is installed for the primary purpose of initiating the release of a fire
suppression agent into an ITE area, the system should be arranged with low sensitivity and
spacing less than listed spacing and should include a form of logical confirmation of the
presence of products of combustion to assure that a single indication does not release the
agent.

Sensitivity and Spacing Ranges

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

1. Spot-type 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 ventilation system exceeds
60, and where the supply air is delivered to the room through a raised floor, studies
show that spot-type 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 spot-type smoke detectors or ports under the floor can be
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effective in detecting a fire originating in an air-handling unit supplying air to the
underfloor space, even in high airflow 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 A.9.2.2
should be used. The guidance in Table A.9.2.2 comes partly from a study sponsored by
the Fire Protection Research Foundation. That guidance is conservative because itis
based on testing using airflow without recir-calculation into the volume being studied.

A.9.2.2(3)

Products of combustion follow forced air streams early in the development of a fire or overheat
condition when the influence of mechanical systems is greater than the buoyant 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 be expected to respond to a
small fire in the equipment sooner than spot-type smoke detectors or ports located outside of
the cooling air exhaust stream. Where hot aisle containment systems are used, spot-type
smoke detectors or ports should be installed at the hot aisle exhaust/return air opening for
aisle identification. To be effective, the detection equipment installed within the cooling 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 be 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 containment system.

A.9.2.3

Sampling ports or spot-type detectors should be located where smoke is more likely to
migrate. For example, in an unventilated (i.e., nearly sealed) cabinet, detection should be
within the top 10 percent of the cabinet, whereas in a ventilated cabinet, detection should be
provided where the ventilation exits the cabinet, in a naturally ventilated cabinet this will be
the upper ventilation vent.

A.9.3.2 For more information, see NFPA 10.

A.9.4.1 If major concerns over potential fire loss of specific critical data or equipment or
serious interruption to operations cannot be resolved or alleviated by equipment redundancy,
subdivision of the ITE area, or use of leased facilities, automatic gaseous agent total flooding
might be the only feasible approach to handling an incipient fire situation with an acceptable
minimum amount of damage. At the same time, this sophisticated protection approach
requires that all environmental design criteria — for example, damper closure, fan shutdown,
and sealed openings — be carefully maintained to ensure that the needed concentration for
extinguishment will be achieved.

Table A.9.2.2 Recommended Sensitivity and Spacing of Spot-Type Smoke Detectors or
Ports in Exhaust/Return Air Streams in ITE Areas with High Airflow
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Low ACH —Up to 30 High ACH — Greater Than 30
Intended Function Sensitivity Spacing Sensitivity Spacing
0, 2
Early detection <0.2%/ft <200 %/ft? =0.1%/ft =100
Operating dampers, <1.5%/ft <400%/> <0.75%/t <200 %/ft2
doors, and shutters
SupprfeTZstage”t >2.5% <4%/ft <400%/? >1.5% <3%/ft <200 %/ft2

Notes:

1. See Fire Protection Research Foundation reports "Validation of Modeling Tools for
Detection Design in High Air Flow Environments," and "Validation of Modeling Tools for
Detection Design in High Air Flow Environments — Phase I," and FM Global report
"Experimental Data for Model Validation of Smoke Transport in Data Centers."

2. ltis essential that the user understand the material in A.9.2.2 prior to the application of

the recommended sensitivity and spacing in this table.

The sensitivity levels for early detection should be considered to be pre-alarm levels.

4. The sensitivity levels in the table should be considered to be above the ambient
obscuration level. The listed sensitivity level should be added to the recorded average
peak level in the ambient environment.

w

A.9.4.3

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 triggers 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 flooding systems, the flow of air through the ITE nhormally would be
sufficient to satisfy this requirement, but the method should be evaluated on a case-by-case
basis.

A.9.4.4

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

A.9.4.5

This provision requires that all environmental design criteria — for example, damper closure,
fan shutdown, and sealed openings — be carefully maintained to ensure that the needed
concentration for extinguishment will be achieved. It is preferable, but not essential, to de-
energize ITE prior to discharge if ITE shutdown does not cause major service interruption.
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A.9.4.6

Predischarge and discharge alarms are provided to facilitate evacuation of all occupants if
considered necessary.

A.9.6

Some ITE facilities are essential elements of the public safety network, providing communities
with connectivity to 911 and E911 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 responder radios. ITE rooms are not publicly accessible, and the number of incidents
requiring responder access is low compared to many other occupancies. Because these
facilities are unique, occupancies with such an important function, close cooperation
between the facility operator and the emergency response organization(s) should be
encouraged to assure responder activities are not unduly impaired and the ITE remains
functioning. In-building emergency responder communications enhancement systems
deployed in common areas, stairwells, lobbies, and other nonequipment room locations
within ITE buildings are less of a concern.

A.10.1

The protection of records storage with an extinguishing system does not reduce the need for
duplicate records. In the event of a fire, some damage to the records can occur prior to
operation of the extinguishing system.

The evaluation of records should be a joint effort of all parties concerned with the safeguarding
of ITE operations. The amount of protection provided for any record should be directly related
to its importance in terms of the mission of the ITE system and the reestablishment of
operations after a fire. It is assumed that ITE capable of properly using the records will be
available. (See Chapter 12.)

A.10.2.1

The size of record storage rooms should be determined by an engineering evaluation of the
operation and the application of sound fire protection engineering principles. The evaluation
should include, but not be limited to, the following:

Classification of records

Quantity of plastic-based records and type of container
Type and capacity of fire suppression system

Venting Available for removal of products of combustion
Type and arrangement of fire detection system

Building Construction Materials

2

A.11.1.2
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A dedicated HVAC system is normally used in the ITE space to regulate the higher cooling and
ventilation requirements of the equipment. However, that is not always feasible. Even when
there is a dedicated system, there might still be some building 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 Chapters 4 and 5.

A.11.1.6

Electric reheat units can collect dust over a period of time. When heat is applied after several
months of honuse and a significant amount of dust and lint has accumulated on the heating
elements, energizing of the elements can cause sufficient smoke particles to actuate a
sensitive smoke detector in the smoke exhaust (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.

A.11.2

For more information on immersion cooling liquids, refer to 8.2.8.2. For classifications of
compressed gas or flammable liquid protection, refer to NFPA 55.

A.11.3

The requirements in Section 11.3 apply to all power and service wiring supplying the ITE. The
requirements of Section 11.3 do not apply to wiring and components within the actual
equipment or to wiring connecting various units of equipment. The equipment and
interconnected wiring requirements are set forth in Chapter 8.

A.11.3.1

For the installation of electrical equipment and wiring and optical fiber cabling to conform to
NFPA 70, the applicable articles in the NEC need to be identified. The first step in applying the
NEC is to review the definition of modular data center in 646.2. If the data center is determined
to be modular, then the installation is required to conform to Article 646 and all other sections
of the NEC that are referenced therein.

If the data center is not modular, the next step is to determine if Article 645 applies. Since
Article 645 covers ITE in an ITE room, the definitions of ITE and ITE room in 645.2 should be
reviewed. If the installation comprises ITE in an ITE room, Article 645 could be applicable to
the installation.

Article 645 is permissive. Section 645.4 states:

"This article shall be permitted to provide alternative wiring methods to the provisions of
Chapter 3 and Article 708 for power wiring, Parts | and IIl of Article 725 for signaling wiring, and
Parts | and V of Article 770 for optical fiber cabling where all of the following conditions are
met."

There are six conditions. See 645.4 of the NEC to review the conditions.

If an installation does not meet the six conditions, then Article 645 is not permitted to be used,
the provisions of Chapter 3 must be followed for power wiring, and the provisions of Article 725
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and Article 770 must be followed for data wiring and optical fiber cabling. Even if a data center
meets the six conditions, it is permissible to opt out of Article 645 and follow the rules in
Chapter 3, Article 725, and Article 770.

Regardless of whether Article 645 is used, installations of power wiring must comply with
Chapters 1, 2, and 4 of the NEC, and installations of communications wiring must comply with
Chapter 8 of the NEC.

See 250.146(D) and 406.3(E) [of NFPA 70] for information on isolated grounding-type
receptacles. [70:645.15 Informational Note]

A.11.3.4

Besides providing protection against overvoltage (i.e., lightning surges) in accordance with
NFPA 70, itis recommended that the building housing an ITE area be protected against
lightning in accordance with NFPA 780.

A.11.3.7

The installation of general-purpose and riser cables exposed to the airflow in the air space
below a raised floor is permitted only where the space is protected by an automatic fire
suppression system. (See 9.1.1.3.)

A.11.4.3

Abandoned cable can interfere with airflow and extinguishing systems. Abandoned cable also
adds to the fuel loading.

A.11.4.5.1

Approved means include remote disconnect controls and approved procedures. Due to the
criticality of ITE to operations and life safety, a sequential shutdown might be appropriate. The
strategic importance placed on ITE and ITE areas by the user is vitally tied to uninterrupted
operation of the system. Consequently, the partial or total loss of the equipment could cause
an entire operation of vital nature to be temporarily or permanently paralyzed. Arisk analysis
would factor in the criticality of the operation, including life safety, as well as the presence of
the following:

(1) An approved procedure to identify shutdown procedures under identified conditions

(2) Trained and qualified personnel who can perform sequential shutdown under emergency
response and advise them of disconnecting methods

(8) Smoke-sensing fire detection systems installed in the ITE room

(4) Fire suppression system suitable for the application installed in the ITE room

(5) Power and signal cabling installed in accordance with NFPA 70

A.11.4.5.2

Cooling of ITE is critical to its operation. Information technology (IT) servers run applications
that are crucial to business continuity and frequently have life safety implications. An
unplanned shutdown of ITE can cause loss of control over life support systems, emergency
response systems, and security systems, as well as loss of essential data. Therefore, it can be
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undesirable, even dangerous, to automatically shut down equipment that is not directly
involved in a fire.

Modern server racks contain multiple processing units that can create a large amount of heat.
Storage technology can handle many terabytes of data. If air-conditioning equipment that is
used to cool the ITE is shut down, temperatures can increase by as much as 22°C (40°F) in a
matter of minutes, potentially causing more damage than the heat of a small electronic fire.
Therefore, it is desirable to maintain cooling airflow for as long as possible.

Thermal sensing devices are built 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 due 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-
trolled loss of all functions provided by the ITE and result in potentially serious consequences.

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

Determination of when it is safe to shut off ventilation to the IT facility is part of the planned
depowering sequence. In IT facilities protected by automatic gaseous extinguishing systems,
the activation of more than one detector is usually required to confirm existence of fire and
release the fire extinguishing gas. Airflow is taken into account in locating smoke detectors.

Cessation of normal airflow activation of a single smoke detector can delay the activation of
additional smoke detectors in the IT facility and delay the release of an automatic gaseous
extinguishing agent in facilities equipped with such systems.

Airflow and its effects on fire detection in IT facilities and telecommunications facilities has
been the subject of past research that indicated extinguishment might actually be aided by
continuous airflow through the fire zone for the type of fire typicalin IT facilities. The airflow
helps maintain air pressure, cools the fire zone, and, because of the typically smoldering
nature of these fires in their early stages, can reduce the amount of heat available to be carried
by conduction to nearby materials.

Upon detection of smoke or fire anywhere within an IT facility, personnel will be alerted to the
danger by the fire alarm system. Personnel are given the opportunity for appropriate
evacuation or response to the alarm, contingent on their train- ing and qualifications.

A11.4.54

The purpose of a disconnecting means is to remove electrical energy from the source of afire.
The objectives of a well-designed disconnecting means (commonly referred to as emergency
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power off [EPQ]) include safety of personnel and to minimize the impact on the operation of
the ITE.

A poorly desighed, installed, or maintained disconnecting means can become a single point of
failure that can have severe adverse 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 zones. A zone can include everything needed to
prevent the spread of a fire, including detection, suppression, and power disconnection.
Zones minimize impact on safety of personnel in the ITE area and on the number of IT devices
affected.

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

1. What s the criticality of the operation?
2. What would be the consequences of an unplanned shut-down on life safety and on mission
performance?

3. Can operations be transferred elsewhere in a timely manner?
4. Isthere an approved procedure for removing power and air within a room or zone?
5. 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. lIsfire suppression in place that can localize the impact on equipment that is not involved in
the fire?

8. Are smoke-sensing detectors in place within the room or zone (per requirements of Section
8.2)? What are their sensitivity and reliability?

9. What is the possibility of accidental operation of the disconnecting means?

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

A.11.4.5.5

Article 685 of NFPA 70 concerns integrated electri- cal systems, which are systems that could
include ITE that is integrated into the controls of complex industrial processes. Locating
overcurrent devices and their associated disconnec- tion means so that they are not readily
accessible to unqualified personnel is one of the preventive measures used to help main- tain
continuity of operation and to prevent injury to personnel, severe equipment damage, or
catastrophic failure.

A.11.5.3.2.3.2
Methods of achieving this protection can include, but are not limited to, the following:

1. Absorbent mats and materials

2. Liquidtight sloped or recessed floors

3. Liquidtight floors inindoor locations provided with liquidtight seals or recessed sills or
dikes

4. Sumps and collection systems
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5. Other spill containment systems such as that described in A.11.5.2.4.1

The most likely time for severe battery damage and electrolyte spills is during installation and
replacement of vented cells. During these activities, spill controlis recommended even for
installations below the 3785 L (1000 gal) per room threshold.

A.11.5.3.2.4

One method to determine compliance with the ventilation requirements of this subsection is
found in UL 2436, Outline of Investigation for Spill Containment for Stationary Acid and
Alkaline Battery Systems. UL 2436 investigates the liquid tightness, level of electrolyte
absorption, pH neutralization capability, and flame spread resistance of spill containment
systems.

A.11.5.3.2.5

The fixed ventilation rate of 5.1 L/sec/m? (1 ft*/min/ft?) of floor area might be excessive
compared to what is actually needed for room ventilation based on worst-case hydrogen
production. Detailed information on battery room ventilation can be found in IEEE
1635/ASHRAE 21, Guide for the Ventilation and Thermal Management of Batteries for
Stationary Applications.

A.11.5.4
Section 8.8.3 contains more information on ITE incorporating integral battery backup.
A.11.5.4.1

Gas detection for the purpose of detecting flamma- ble or explosive levels of gas should not be
used as a means to detect thermal runaway. Gases produced during the off-gas event that
precedes thermal runaway are flammable. However, during this early off-gas stage, limited
amounts of gas are produced that would not register with flammable gas sensors that are
meant to 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 off-gas detection, the detection devices should be placed near or on the battery rack to
detect off-gas events from the rack. While airflow is not required for sensor operation, the
airflow patterns should be taken into consideration when positioning the detection devices.
Sampling ports in an aspirated gas sensing system should follow similar positioning guidance.
Several examples of potential airflow patterns and their corresponding sensor placement 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 using highly sensitive particulate detection. For

example, an aspirated detection system that has sensing technology to allow for the detection
of particles given off during the off-gas event prior to thermal runway.

73



NFPA 75 Rev 2024 by Faraz Shabake Karno

Actions to be taken once the off-gas event has been detected will depend upon a number of
factors, including the design of the battery management system, lithium-ion cell chemistry,
and others

A.12.1

A written emergency fire plan should be prepared and posted at each installation that assigns
specific responsibilities to designated personnel. NFPA 1600 provides guidance on emergency
planning that could be used in the creation of this fire plan. This plan should be coordinated
with all responding emergency agencies. Personnel should receive continuing instructions in
at least the following:

(1) The method of cutting off all electrical power to the following:

(a) The ITE under both normal and emergency conditions

(b) The air-conditioning systems serving the area

(2) Alerting the fire department or fire brigade

(3) Evacuation of personnel and designated assembly area

(4) The operations of all fire-extinguishing and damage control equipment, including automatic
detection equipment

(5) The use of extinguishers through actual operation on a practice fire
(6) Control of hazardous materials

(7) Coordination with the fire department or other emergency responders

A.12.1.1.2

Fire service orientation and information might include the review of the ITE placement,
depowering issues, and how to perform depowering. Additionally, it might be in the best
interest of the facility manager to initiate the fire service orientation. Figure A.12.1.1.2is an
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example of a pre-fire plan drawing.
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FIGURE A.11.5.4.1 Examples of Potential Airflow Patterns and Corresponding Sensor
Locations.

A.12.2

A damage control plan should provide a means for at least the following:
(1) Preventing or minimizing damage to electronic equipment
(2) Preventing or minimizing damage to operations and other equipment

For example, whenever electronic equipment or any type of record is wet, 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 equipment. If water, smoke, or other contamination is
permitted to remain in the equipment longer than absolutely necessary, the damage can be
grossly increased.

In addition, a means should be provided for preventing water damage to electronic equipment.
The proper method of doing this will vary according to the individual equipment design. The
provision of waterproof covers stored in easily accessible locations should be considered. See
the guidance provided in Section B.3(2).

A.12.3

Emergency procedures for continued operation of an ITE system should include, but not be
limited to, the following:

1) A program to protect records in accordance with theirimportance as set forth by Chapter 10
2) An analysis of the workload and its effect on continuity of operations

(
(2)
(3) A written set of requirements for the backup site, including the following:
(a) Backup files and equipment required

(b)

b) Configuration of mainframe computer and peripheral units
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(c) Alternative locations for backup processing

(d) Availability of backup system

(e) Telecommunications required at backup site

(f) Files, input work, special forms, and so forth, needed

(g) Personnel staffing and transportation

(h) Agreements and procedures for the emergency use of ITE at a contingency site

A.13.11

Since 2014, Article 646 of NFPA 70 has addressed MDCs as special equipment. Therefore,
electrical requirements for MDCs, as an alternative, can be evaluated in accordance with
Article 646 of NFPA 70 as an alternative to the extracted material from Article 645 of NFPA 70 in
Chapter 11. UL has published UL 2755, Outline of Investigation for Modular Data Centers,
which has been referenced in 646.4 of NFPA 70 since the 2014 edition.
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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 annex is not a part of the requirements of this NFPA document but is included for
informational purposes only.

B.1

The following material is extracted from the BMS CAT publication "Electronics & Magnetic
Media Recovery."

B.2

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

WARNING:

Itis most important that power be disconnected from all wet and smoke contaminated
electronic equipment immediately. Not only is there a continuing danger from electrical shorts
to the equipment, but voltage potential within the circuitry tends to place contaminants onto
printed circuit boards and backplanes.

B.3 Smoke Damage.

Primary damage to electronic equipment is caused by smoke that contains corrosive chloride
and sulfur combustion by-products. Smoke exposure during the fire for a relatively short period
of time does little 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 ultimate objective in restoration is the removal of the contaminant. Since all of the
equipment cannot be cleaned simultaneously, it is most important that immediate steps be
taken to arrest the corrosion process.

1.
Move the exposed equipment into an air-conditioned humidity controlled environment
as soon as possible (40-50 percent relative humidity will generally prevent an
acceleration of corrosive activity).

2.
If moving the equipment is not possible, make sure the equipment area is sealed off
from outside elements. (Caution: do not wrap the individual pieces of equipment in any
material that tends to trap moisture inside the chassis.)

3.

Spray connectors, backplanes, and printed circuit board surfaces with Freon or Freon-
alcohol solvents for preliminary cleanup.
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Follow up with any corrosion inhibiting aerosol spray to stabilize metal contact
surfaces. This will leave a thin but easily removable coating helping to prevent oxygen
and moisture from activating the corrosion process.

Once the corrosion process is stabilized, an analysis can be made of the contaminant, and
appropriate decontamination processes can be applied.

B.4 Water Damage.

Itis a popular misconception that electronic equipment exposed to water and moisture is
permanently damaged. Water that is sprayed, splashed or dripped onto electronic equipment
can be easily removed. Even equipment that has been totally submerged can be restored.
However, in every case of water damage, immediate countermeasures are imperative. It is
most important to turn off all electrical power to the equipment;i.e., DO NOT ENERGIZE ANY
WET EQUIPMENT.

1. Open cabinet doors, remove side panels and covers, and pull out chassis drawers to
allow water to run out of equipement.

2. Setup fansto move room temperature air through the equipment for general drying.
Move portable equipment to dry air conditioned areas.

3. Use compressed air at no higher than 50 psi to blow out trapped water.

4. Use hand-held dryers on lowest setting to dry connectors, backplane wirewraps, and
printed circuit cards. (Caution: Keep the dryer well away from components and wires.
Overheating of electronic parts can cause permanent damage.)

5. Use cotton-tipped swabs for hard-to-reach places. lightly dab the surfaces to remove
residual moisture. Do not use cotton tipped swabs on wirewrap terminals.

6. Water displacement aerosol sprays containing Freon-alcohol mixtures are effective in
first step drying of critical components.

7. Follow up with professional restoration as soon as possible.

B.5 Tape/Disk Drive.

The most important asset to be preserved following the loss is the corporate media (i.e.,
company database).

Severe damage to disk read/write heads and tape transport mechanisms is probable if an
attempt is made to operate with media that is not clean. A “head-crash” caused by particulate
on the surface of a disk will not only damage the drive but result in a loss of data. Dirty tapes
will stick and break, causing loss of data. Emergency one-time cleaning of contaminated tapes
and disks for data recovery is possible. The damaged media is then discarded 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.
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2. Remove media from wet and contaminated containers where possible. Identify all
media as to type, application, and location.

3. Wipe exterior surfaces with alcohol-based cleaning solutions to remove
contamination.

4. Datarecovery from contaminated floppy disks, tapes, hard disks, and all associated
drive and read/record equipment.

Annex C Risk Considerations, Business Interruption, and Temperature Considerations

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

C.1 Risk Considerations.
C.1.1

ITE is a vital and commonplace tool for business, indus- try, government, and research groups.
The use of such equip- mentis a direct result of the increased complexity of modern business,
industrial, governmental, and research needs. Particu- larly pertinent are the increasing
number of variables that must be taken into consideration in everyday decisions - overlook- ing
any one item can spell the difference between profit and loss, success and failure, and life and
death. To keep track of all these variables, ITE offers practical answers.

C.1.2

ITE has become the accepted tool to research, store, and exchange information, to process
large amounts of statistical, problematical, or experimental information, and to print out or
display information in very short periods of time. Reliance is placed on the equipment to
perform the repetitive, the experimental, and, in some cases, even the whole programming
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 utilities, orientation and training of personnel to operate the
equipment, as well as consideration for expansion of the initial facility. One other factor should
be included in this vital study, namely, protection against fires of either accidental or deliberate
origin, such as sabotage and incendiary.

C14

ITE and materials for data recording and storage can incur damage where exposed to
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 time that equipment was
initially lost or damaged until it has been restored to the former level of operation.
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C.3 Temperature Considerations.
The following are guidelines concerning sustained high ambient temperatures:

1. Damage to functioning ITE can begin at a sustained ambient temperature of 79.4°C
(175°F), with the degree of damage increasing with further elevations of the ambient
temperature and exposure time.

2. Damage to magnetic tapes, flexible discs, and similar media can begin at sustained
ambient temperatures above 37.8°C (100°F). Damages occurring between 37.8°C
(100°F) and 48.9°C (120°F) can generally be reconditioned successfully, whereas the
chance of success for full reconditioning lessens rapidly with elevations of sustained
ambient temperatures above 48.9°C (120°F).

3. Damage to disc media can begin at sustained ambient temperatures above 65.6°C
(150°F), with the degree of damage increasing rapidly with further elevations of
sustained ambient temperatures.

4. Damage to paper products, including punched cards, can begin at a sustained ambient
temperature of 176.7°C (350°F). Paper products that have not become brittle will
generally be salvageable.

5. Damage to microfilm can begin at a sustained ambient temperature of 107.2°C (225°F)
in the presence of steam or at 260°C (500°F) in the absence of steam.

Annex D: General Guidance for Gaseous Agent Systems in Information Technology
Equipment Spaces

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

D.1 Gaseous Agents. The use of gaseous agents provides the potential for automatic fire
suppression in the incipient fire stage so that the information technology system can continue
to perform its mission with little or no interruption. Where coupled with a well-designed early
warning detection system, the gas can be automatically released in the early stages of a fire
scenario and, being three-dimensional, it will penetrate all points of the space protected,
including internal volumes of key components of the system where they are ventilated from the
room. Thus an operator does not have to be present, or if present, does not have to determine
if and where the fire is occurring and how to deal with it.

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

D.1.1 Inert Gases.

Inert gases include gases that extinguish fires by reducing the oxygen level to a point where it
will not support combustion. The inert gases found in NFPA 2001 generally consist of a single
gas (nitrogen or argon), blends of gases (nitrogen and argon), or blends with carbon dioxide as
a secondary component. See NFPA 2001 for specific agent and system design guidance.
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Carbon dioxide also falls into the category of inert gases; however, at the concentration
normally used for total flooding of protected spaces, the resulting environment is hazardous to
personnel. The use of carbon dioxide systems is contained in NFPA 12.

D.1.2 Chemical Agents.

Chemical agents include gases that have been found to be effective in suppressing fires by
chemical means or some cases, by a combination of chemical reaction and cooling. See NFPA
2001 for specific agent and system design guidance.

While these systems have proven to be effective and relatively trouble-free when installed as
approved, itis prudent to consider the following factors in integrating such systems into a
facility:

1. Effectiveness of agent on types of fires expected

2. Energized versus de-energized equipment

3. Possible effect of the “neat” agent discharges on the equipment and/or space that is being
protected

4. Dealing with products of combustion and/or products of decomposition created in a fire

and fire suppression

Potential hazard to personnel

Long-term availability of agent and/or system components

Compatibility of system operation with facility operation

® N o ;

Selection of detection system

D.2 Effectiveness of Fire-Suppressing Agent.

The effectiveness can vary depending on combustibles present and certain characteristics of
the hazard protected. Systems are tested and listed or approved so they will afford protection
of most hazards 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 manual. Certain
combustibles can need higher concentrations than the standard combustibles used in the
approval process. Refer to information giving recommended concentrations for specific
materials.

Total flooding agents are effective when the gas envelops the protected equipment at the
proper concentration, a minimum concentration is held until the ignition source is removed,
and any smoldering fire that remains after flame extinguishment is controlled. This statement
generally means that the enclosure to be flooded needs to be enclosed as much as possible to
retain the gas discharged. Integrity of the space protected can need verification and means
taken to close off openings to ensure an adequate gas concentration holding time.

The removal of an ignition source in an ITE room generally means the shutting off of power.
Continued application of electrical power to ITE 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 temperatures such as those presentin
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flame or glowing metal surfaces also may decompose halogenated agents into quantities of
toxic and corrosive by-products. Although some decomposition of halogenated agents occurs
in the process of extinguishing fire, the quantity of the toxic and corrosive by-products is
limited if the following conditions exist:

1. The system is designed in accordance with applicable NFPA standards.
2. Continued arcing or hot spots in excess of the agent's thermal decomposition
temperature are not .

If electrical power is hot to be shut down to the protected space upon discharge of a
halogenated gaseous agent, operators, fire fighters, and the owner of the facility need to be
aware of the possibility of increased quantities of toxic and corrosive by-products being
generated by decomposition of the halogenated agent.

D.3 Agent Discharge.

When the stored energy of compressed gases is released, high-velocity discharges can result.
These discharges can move ceiling tiles, cause undue turbulence, and so forth. Proper system
selection arrangement and design that minimizes these effects should be used.

The rapid introduction of gas can cause a pressure buildup in a confined space. This rapid
pressure buildup can be a concern for well-sealed spaces, and venting might be . When
released, some gases, especially carbon dioxide, will cooling of air and small-mass material.
Where significant cooling can be a problem, techniques to minimize this cooling should be
employed.

Hard disk drives can be damaged by vibrations including those created by loud noise. There are
a variety of sources of loud noise in an ITE area. For example, fire suppression agent discharges
have damaged hard disk drives because of noise. Techniques to reduce noise or design
considerations can minimize this risk. For additional information, refer to the FSSA white
paper, "Effect of Sound Wayes on Data Storage Devices: Fire Protection Systems Protecting
Data Centers."

D.4 Products of Combustion and Products of Extinguishing Agent Breakdown.

In the course 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 it is imperative that their creation be minimized.
Decomposition products are kept to a minimum by the detection and suppression of fires
while they are small, quick extinguishment of open burning, and elimination of all ignition
sources. Systems that have been approved and installed according to the NFPA standards
referenced have been shown to do this. Delaying suppression by having systems manually
released or by aborting and delaying discharge can significantly raise the level of these
products resulting from a fire. A method to purge these products after fire extinguishment is
needed.
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D.5 Hazard to Personnel.

In normally occupied spaces, agents or agent concentration that can cause hazards to
personnel require a predischarge warning and evacuating system. In the event of a fire, all
protected space should be evacuated as soon as possible.

D.6 Halon 1301 Agent and System Availability.

The production of halons has stopped in the industrialized world. However, even though no
new gas is being produced, recycled gas is still available. An owner who wants to use a system
with halon should have a plan to ensure future gas availability in case of a system discharge
and the need for refill. See NFPA 12A.

D.7 Compatibility to Facility Operation.

Gaseous systems work best where the power can be turned off to eliminate all electrical faults
that could serve as a continuing ignition source. If a facility is arranged so that power cannot be
shut off, then Class C design concentrations from NFPA 2001 should be used and the
concentration should be held long enough to allow operator intervention to isolate and
eliminate the continuing ignition source.

Similarly, if a protected spare does not have a dedicated air-conditioning system and
ventilation of the protected space cannot be shut down, then these conditions should be
considered in the system design.

Annex E. Fire Detection for Information Technology Equipment Area Risks and Special
Conditions

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

E.1 Introduction. For fire detection systems to be effective in ITE areas, the design and
installation must respond to the special conditions and unusual risks present. The
requirements of NFPA 72 for fire detection systems might not provide effective early detection
of fires in IT areas.

This standard permits equivalent solutions (see Section 1.5) to achieve its purpose (see
Section 1.2). The standard recognizes the performance-based approach to determine
equivalent solutions (see Chapter 5). The standard permits design of fire detection systems
based on afire risk assessment (see Chapter 4).

These fire risk assessments consider the risk of specified losses and need to consider the
likelihood of fires (i.e., ignition 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 2013 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 committee task group activities.

E.2 Risk Assessment Objective(s).

The objective of a fire risk assessment is to minimize risk by mitigating the consequences of a
fire or reducing its likelihood. Life safety (i.e., preventing fatalities and reducing or eliminating

84



NFPA 75 Rev 2024 by Faraz Shabake Karno

injuries) is generally the prime objective of a fire risk assessment, but modern data centers
operate with relatively few staff 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 occupancies, and the life safety risk in the equipment areas
is very low - there are few occupants, and fires 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 protection is to mitigate the likelihood of loss of capacity to process, store, and
retrieve data.

E.3 Design Fire Scenarios.

Fire experience in data centers shows that 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 usually 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 materials, construction
materials, papers/manuals) limits the risk of fires in ancillary areas affecting ITE.

The most common fire sources within ITE areas most frequently involve 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 electrical efficiency. Physical separation of power supply equip-
ment and associated power cables from digital equipment and data cables and the inclusion
of overheat sensors to shut down power supplies exceeding normal operating conditions can
minimize fire risk to the facility 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 to power cables; these are the only cables that contain significant
fault energy and can run warm enough to permit combustion of the insulation or jacket
materials. Most wire and cable insulation and jacketing will not support combustion unless
heated internally or externally. Physical separation of specific protection such as enclosed
cable trays and linear over heat detection can result in adequate mitigation.

The least common fires are in the ITE itself, particularly where that equipmentis listed to UL
60950-1, Information Tech- nology Equipment - Safety - Part 1: General Requirements; UL
62368-1, Audio/Video, Information and Communication Technology Equipment - Part I: Safety
Requirements, or Telcordia GR-63- CORE, Network Equipment Building System (NEBS)™M
Requirements: Physical Protection.

E.4 References.

Bukowski, Richard W., "Risk Considerations for Data Center Fire Protection," Proc 2013 SFPE
Engineering Conference and Expo, Austin, TX, October 26-30, 2013.
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Annex F Performance Test Procedures for Early Fire Detection Systems

This annex is not a part of the requirements of this NFPA document but is included for
informational purposes only. F.1 Introduction.

F.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. Itis the
responsibility of the test- ing personnel to conduct testing in a manner that complies with
federal, state, and local health and safety regulations.

F.1.1.1 These tests are intended to simulate the 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
would want to be alerted by the fire alarm system.

F.1.1.2 The tests represent a good balance between the desire to use smoke sources that are
representative of the types 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 to meet the general objectives listed in F.1.2.1 through F.1.2.4.
F.1.2.1

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

F.1.2.2

The tests are intended to use test equipment that can be set up quickly in actual facilities (i.e.,
in situ).

F.1.2.3

The tests are intended to prevent or minimize the potential for smoke damage to the
equipment in the room under test. They should create little or no corrosive products of
combustion.

F.1.2.4

The tests are intended to avoid the creation of large amounts of smoke and gas that could pose
a health threat to personnelin the test area.

F.2 Heated Wire Test.
F.2.1 General.

This test uses an electrically overloaded poly- vinyl chloride-coated (PVC-coated) wire to
simulate the early stages of a fire. Although a PVC wire is used, hydrogen chloride (HCI) vapor
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is unlikely to be produced in quantities significant enough to be of concern, if the test
procedures herein are followed, due to the relatively low temperatures reached. If the current
is applied for a longer time, or if the wire sample is shorter than stated, small quantities of HCI
can be generated. In either event, a clearly perceptible odor that should dissipate in short time
is produced by the test.

The tests are based on the test specified in Section A.3 of BS 6266, Fire Protection for
Electronic Equipment Installations - Code of Practice. The principal differences for some tests
include the use of a regulated de power supply and different wire, electrical load, and wire
length.

Users are directed to Table F.2.1 to select the parameters for testing. The test parameters to be
used should be selected based on the detection system performance levels dictated by the
performance-based analysis.

F.2.2 Test Apparatus.
The test apparatus consists of the items listed in F.2.2.1through F.2.2.4.
F.2.2.1 Wire.

Table F.2.1 lists four options for wire selection and test parameters for the users to select. Test
wire should be cut cleanly to the length specified in Table F.2.1.

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 occur.
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BSI: British Standards Institute.
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F.2.2.3 Power Supply and Leads.

A regulated dc power supply should be capable of supplying a current of 0 to 30 amperes at 0
to 18 volts dc. The lead wires between the power supply and the test wire(s) should be 10 AWG
and 3.25 m (10.66 ft) long to avoid unacceptable voltage drop.

F.2.2.4 Stopwatch.

A stopwatch or clock accurate to 1 second should be used.
F.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.g., fans internal to equipment, room ventilation fans) operating.
Testing should also be performed with the fans turned off to simulate the potential for fan
cycling and/or a power failure. This does not preclude testing required by NFPA 72.

F.2.3.2 Detector Programming.

The detector alarm sensitivity setting (i.e., pre-alarm or alarm) used during the test should be
identical to those used during normal operation of the system. Alarm verification or time delay
features should be disabled during the test to permit the detector response to be annunciated
immediately upon activation.

This testing is intended to verify that the detectors sense smoke in sufficient concentrations to
reach the specified alarm levels. Because 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 features are disabled during the testing, they should be enabled at the
conclusion of the testing before leaving the room.

F.2.3.3 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 be challenging). If
possible, the locations and elevations of the test apparatus should be varied to simulate the
range of possible fire locations in the room. Locations where the smoke would be drawn
directly into the ITE cooling ports or fans should be avoided. Locations where the smoke would
be entrained into the air exhausting from an equipment cabinet are acceptable.

F.2.3.4 Positioning.

The test apparatus should be positioned at the test location, and the test equipment should be
secured to prevent damage.
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F.2.3.5 Preparation.

The test wire should be prepared by carefully removing not more than 12 mm (1/2 in.) of the
insulation from each end of the sample so that the conductor(s) is not nicked.

F.2.3.6 Mounting.

The wire should be mounted on the insulating material so that there are no kinks or crossovers
in the wire.

F.2.3.7 Setting.

The power supply should be set to supply either a constant voltage or constant current as
shown in Table F.2.3.7.

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 complete, the power supply should be switched on for the
period shown in Table F.2.3.7. After the appropriate current application time, the power supply
should be turned off, and the test results should be observed and recorded.

To avoid burns, the wire should not be touched during the test, or for 3 minutes after turning off
the power supply. If the wire is located close to HVAC registers or equipment exhaust ports, the
airflow can cool the wire and result in inadequate production of smoke. In this event, either the
apparatus should be repositioned or the wire should be shielded from the airflow.

F.2.3.10 Test Sequence.

The test should be repeated at least three times for each HVAC condition, with the test
apparatus placed in a different location in the room each time. If possible, the elevation of the
test apparatus should be varied.

F.2.3.11 Pass/Fail Criteria.

The pass or fail criteria for the early detection system should be as indicated in Table F.2.1.
F.3 Lactose-Potassium Chlorate Test.

F.3.1 Description.

The lactose-potassium chlorate test is one of the test methods specified in BS 6266 with
modifications to the mass of mixture used for North American conditions. A mixture of 50
percent by weight of lactose and 50 percent by weight of potassium chlorate is ignited by a
long-handled butane lighter to produce a small, vigorous flame and clean white smoke.

F.3.2 Test Apparatus.

The test apparatus should consist of the items listed in F.3.2.1 through F.3.2.6.

90



NFPA 75 Rev 2024 by Faraz Shabake Karno

F.3.2.1 Crucible or Open Cup.

A noncombustible (i.e., metal, silica, or porcelain) crucible or similar cup-shaped item should
be used to hold the mixture of lactose and potassium chlorate during combustion.

F.3.2.2 Support.

A noncombustible surface should be used to hold the crucible upright and to insulate it from
the supporting surface below.

F.3.2.3 Scale.

A scale accurate to 0.1 g (0.0002 lb) should be used for weighing the required mass of lactose
and potassium chlorate.

F.3.2.4 Stopwatch.
A stopwatch or clock accurate to 1 second should be used.
F.3.2.5 Igniter.
A long-handled butane lighter (i.e., one used to light a barbecue grill) should be used.
CAUTION
DO NOT USE AN ORDINARY CIGARETTE LIGHTER - BURNS COULD RESULT.
F.3.2.6 Ignition Mixture.

A mixture composed of equal masses of lactose and potassium chlorate should be used. (This
mixture is approximately 1.4 volumes of lactose to 1 volume of potassium chlorate.) For testing
early detection systems, the mass of lactose/chlorate mixture should be 4.0 g (0.009 Lb).

F.3.3 Procedure.
F.3.3.1 Detector Programming.

The detector alarm sensitivity setting (i.e., pre-alarm or alarm) used during the test should be
identical to those used during normal operation of the system. Alarm verification or time delay
features should be disabled during the test to permit the detector response to be annunciated
immediately upon activation.
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Table F.2.3.7 Heated Wire Test Electrical Specifications

Test Voltage Setting Current Setting Current Application Time
2 m BSl wire test 6.0 volts dc 0to 15 A (varies) 180 seconds
1 m BSl wire test 6.0 volts dc 0to 15 A (varies) 60 seconds
Current varies
fromO0to 30 A
Two I?:SI 6266 6.0 volts dc during the te'st due 60 seconds
wires in parallel to changing
resistance in the
wire
Voltage varies from
Oto18voltsdc
Ong North during the te‘st due 0.28 A 30 seconds
American wire to changing
resistance in the
wire

BSI: British Standards Institute.

This testing is intended to verify that the detectors sense smoke in sufficient concentrations to
reach the specified alarm levels. Because 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 features are disabled during the testing, they should be enabled at the
conclusion of the testing before leaving the room.

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 (i.e., both low airflow and high airflow can be challenging). If
possible, the locations and elevations of the test apparatus should be varied to simulate the
range of possible fire locations in the room. Locations where the smoke would be drawn
directly into the ITE cooling ports or fans should be avoided. Locations where the smoke would
be entrained into the air exhausting from an equipment cabinet are acceptable.

F.3.3.3 Preparation.

The required mass of lactose and potassium chlorate should be weighed into a mixing
container, and mixed well by shaking or stirring to break up all lumps or clumps. The mixing
container should be sealed tightly until ready to conduct the test.
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F.3.3.4 Placement.

The crucible should be placed on the support in the test location.
F.3.3.5 Test.

When all other test preparations are complete, the required amount of mixture should be
poured into the crucible, keeping it in a compact mound (i.e., without packing it down). The
mixture should be ignited with the long-handled butane lighter. This mixture is essentially the
formula for a match head. When ignited, it burns vigorously like a match (and smells the
same). Be sure to use a long lighter to avoid being burned when the mixture ignites.

F.3.4 Test Sequence.

The test should be repeated at least three times for each HVAC condition, with the test
apparatus placed in a different location in the room each time. If possible, the elevation of the
test apparatus should be varied.

F.3.5 Pass/Fail Criteria.

The detection system should produce an "alert" or "pre-alarm" signal within 120 seconds of the
cessation of ignition.

Annex G Informational References
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BS 6266, Fire Protection for Electronic Equipment Installations - Code of Practice, 2016.
G.1.2.4 FM Publications

FM Global, 270 Central Avenue, P.O. Box 7500, Johnston, Rl 02919.
Thumuluru, Sai, et al., "Experimental Data for Model Validation of Smoke Transport in Data
Centers," 2014.

G.1.2.5 FSSA Publications

Fire Suppression Systems Association, 3601 East Joppa Road, Baltimore, MD 21234.
FSSA white paper, "Effect of Sound Waves on Data Storage Devices: Fire Protection Systems
Protecting Data Centers," 2019.

G.1.2.6 IEEE Publications

IEEE Operations Center, 445 Hoes Lane, Piscataway, NJ 08854-4141.
IEEE 1635/ASHRAE 21, Guide for the Ventilation and Thermal Management of Batteries for
Stationary Applications, 2022.
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G.1.2.7 SFPE Publications

Society of Fire Protection Engineers, 9711 Washingtonian Boulevard, Suite 380, Gaithersburg,
MD 20878.

Engineering Guide to Performance-Based Fire Protection, Second Edition, 2007.
Guidelines for Peer Review in the Fire Protection Design Process, 2009.

Bukowski, Richard W., "Risk Considerations for Data Center Fire Protection," Proc 2013
SFPE Engineering Conference and Expo, Austin, TX, October 26-30, 2013.

G.1.2.8 Telcordia Publications

Telcordia Technologies, Inc., One Ericsson Drive, RRC 4A-1060, Piscataway, NJ 08854-4156.
Telcordia GR-63-CORE, Network Equipment Building System (NEBS)™ Requirements: Physical
Protection, 2017.

G.1.2.9 UL Publications

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

UL 268, Smoke Detectors for Fire Alarm Systems, 2021.

UL 723, Test for Surface Burning Characteristics of Building Materials, 2018.

UL 60950-1, Information Technology Equipment - Safety - Part 1: General Requirements,
2019.

UL 62368-1, Audio/Video, Information and Communication Technology Equipment -
Part 1: Safety Requirements, 2021.

UL 2755, Outline of Investigation for Modular Data Centers, 2018.

UL 2436, Outline of Investigation for Spill Containment for Stationary Acid and Alkaline
Battery Systems, 2020.

G.2 Informational References

(Reserved)

G.3 References for Extracts in Informational Sections

NFPA 1, Fire Code, 2024 edition.

NFPA 70°®, National Electrical Code®, 2023 edition.

NFPA 101¢, Life Safety Code®, 2024 edition.

NFPA 5000°, Building Construction and Safety Code®, 2024 edition.
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-A-

Abandoned Cables
Definition, 3.3.1

Administration, Chap. 1
Application, 1.3, A.1.3
Equivalency, 1.5
Purpose, 1.2, A.1.2
Retroactivity, 1.4

Scope, 1.1

Air Space
Definition, 3.3.2

Aisle
Definition, 3.4.1, A.3.4.1

Aisle Containment
Definition, 3.4.2, A.3.4.2

Approved
Definition, 3.2.1, A.3.2.1

Authority Having Jurisdiction (AHJ)
Definition, 3.2.2, A.3.2.2

Automated Information Storage System (AISS)
Definition, 3.3.3

-B-

Battery Types, Stationary
Definition, 3.3.4

Lithium-lon Battery

Definition, 3.3.4.1

Nickel Cadmium (NiCad) Battery
Definition, 3.3.4.2
Valve-Regulated Lead-Acid (VRLA)
Definition, 3.3.4.3, A.3.3.4.3
Vented (Flooded)

Definition, 3.3.4.4, A.3.3.4.4
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Business Interruption
Definition, 3.3.5

-C-

Cold Aisle
Definition, 3.4.3, A.3.4.3

Communications Circuit
Definition, 3.3.6

Communications Equipment
Definition, 3.3.7

Construction of Information Technology Equipment, Chap. 8
Construction Features, 8.2

ITE Immersion Cooling System, 8.2.2

Immersion Cooling Unit Installation, 8.2.2.1

ITE Immersion Cooling Liquid, 8.2.2.2

ITE Immersion Cooling Unit - Single-Phase, 8.2.2.3

ITE, 8.1
ITE with Integral Battery Backup, 8.3, A.8.3

Construction Requirements, Chap. 6

Aisle Containment and Hot Air Collar Systems for ITE, 6.7, A.6.7
Building Construction, 6.1, A.6.1

Combustibility of Materials, 6.2, A.6.2

Limited-Combustible Material, 6.2.2

Noncombustible Material, 6.2.1

ITE Area Interior Construction Materials, 6.4

Location of ITE Area Within the Building, 6.3

Penetrations and Openings in Fire-Resistant-Rated Enclosures, 6.6
Raised Floors, 6.5, A.6.5

-D-

Definitions, Chap. 3
Detector

Definition, 3.3.8
Heat Detector
Definition, 3.3.8.1
Smoke Detector
Definition, 3.3.8.2

-E-

Electronically Interconnected
Definition, 3.3.9
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Emergency and Recovery Procedures, Chap. 12

Damage Control Plan, 12.9, A.12.9

Emergency Fire Plan, 12.1, A.12.1

Fire Safety of Firefighters, 12.1.1

Fire Department Information, 12.1.1.1

Fire Service Orientation and Information, 12.1.1.2, A.12.1.1.2
Recovery Procedures Plan, 12.3, A.12.3

Energy Storage System (ESS)
Definition, 3.3.10, A.3.3.10

Explanatory Material, Annex A
-F-

Fire Detection for Information Technology Equipment Area Risks and Special Conditions,
Annex E

Design Fire Scenarios, E.3

Introduction, E.1

References, E.4

Risk Assessment Objective(s), E.2

Fire Protection and Detection Equipment, Chap. 9
Automatic Detection Systems, 9.2, A.9.2

Automatic Fire Protection Systems, 9.1

Expansion or Renovations, 9.8

Gaseous Total Flooding Extinguishing Systems, 9.4
Hybrid Fire-Extinguishing Systems, 9.5

In-Building Emergency Responder Communications Enhancement Systems, 9.6, A.9.6
Portable Extinguishers, 9.3
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
Telecommunications Risks, 4.3
Telecommunications Risks for the Private Network, 4.3.1
Telecommunications Risks for the Public Networks, 4.3.2
Fire Risk Analysis
Definition, 3.3.12
Fire-Resistant-Rated Construction
Definition, 3.3.11
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General Guidance for Gaseous Agent Systems in Information Technology Equipment
Spaces, Annex D

Agent Discharge, D.3

Compatibility to Facility Operation, D.7

Effectiveness of Fire-Suppressing Agent, D.2

Gaseous Agents, D.1

e Chemical Agents, D.1.2
e Inert Gases, D.1.1
e Halon 1301 Agent and System Availability, D.6
Hazard to Personnel, D.5
Products of Combustion and Products of Extinguishing Agent Breakdown, D.4

-H-

Hot Air Collar
Definition, 3.4.4,A.3.4.4

Hot Aisle
Definition, 3.4.5, A.3.4.5

Information Technology Equipment (ITE)
Definition, 3.3.13, A.3.3.13

Informational References, Annex H

Interconnecting Cables
Definition, 3.3.14

ITE Area
Definition, 3.3.15, A.3.3.15

ITE Immersion Cooling Liquid
Definition, 3.3.16

ITE Room
Definition, 3.3.17

ITE System
Definition, 3.3.18, A.3.3.18

-L-

Labeled
Definition, 3.2.3

Leak Detection System
Definition, 3.3.19
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-M-

Material

Combustible Material
Definition, 3.3.20.1
Definition, 3.8.20

Limited-Combustible Material
Definition, 3.3.20.2

Maximum Allowable Quantity (MAQ)
Definition, 3.3.20.3, A.3.3.20.3

Noncombustible Material
Definition, 3.3.20.4

Materials and Equipment Permitted in the Information Technology Equipment Area, Chap.
7

General, 7.1

General Storage, 7.3

Storage in Battery Rooms, 7.3.4

Record Storage, 7.2

Modular Data Center (MDC)
Definition, 3.3.21, A.3.3.21

Modular Data Centers, Chap. 13

Construction Requirements, 13.6

Emergency and Recovery Procedures, 13.12

Fire Protection and Detection Equipment, 13.9

Fire Protection Approaches, 13.4

General, 13.1

Materials and Equipment Permitted in Modular Data Centers, 13.7
Records Kept or Stored in Modular Data Centers, 13.10

Utilities, 13.11, A.13.11

-O-

Off-Gas
Definition, 3.3.22

Optical Fiber Cable
Definition, 3.3.23

-P-
Performance Test Procedures for Early Fire Detection Systems, Annex F
Heated Wire Test, F.2

General, F.2.1
Test Apparatus, F.2.2
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e Power Supply and Leads, F.2.2.3
e Stopwatch, F.2.2.4

o Wire, F.2.2.1

e Wire Mounting, F.2.2.2

Test Procedure, F.2.3

¢ Connection, F.2.3.8

e Detector Programming, F.2.3.2
e Mounting, F.2.3.6

e Pass/Fail Criteria, F.2.3.11

e Positioning, F.2.3.4

e Repositioning, F.2.3.5

e Setting, F.2.3.7

o Test, F.2.3.9

¢ Test Considerations, F.2.3.1

o Test Locations, F.2.3.3
o TestSequence, F.2.3.10

Introduction, F.1

e Objectives, F.1.2
e Scope, F.1.1

Lactose-Potassium Chlorate Test, F.3

e Description, F.3.1
o Pass/Fail Criteria, F.3.5
e Procedure, F.3.3
o Detector Programming, F.3.3.1
o Placement, F.3.3.4
o Preparation, F.3.3.3
o Test, F.3.3,5
o Test Locations, F.3.3.2
o TestApparatus, F.3.2
o Crucible or Open Cup, F.3.2.1
o lgniter, F£.3.2.5
o lgnition Mixture, F.3.2.6
o Scale, F.3.2.3
o Stopwatch, F£.3.2.4
o Support, F.3.2.2
e TestSequence, F.3.4

Performance-Based Design Approach, Chap. 5

e Design Brief, 5.6, A.5.6
e Final Determination, 5.8
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e General, 5.1

¢ Goals and Objectives, 5.2

¢ Independent Review, 5.7, A.5.7

¢ Maintenance of Design Features, 5.9
e Performance Criterion, 5.3

¢ Qualifications, 5.5, A.5.5

e Stakeholders, 5,4

Plenum

Definition, 3.3.24

-R-
Raceway

e Definition, 3.3.25, A.3.3.25
Raised Floor

o Definition, 3.3.26, A.3.3.26
Records

e Definition, 3.3.27
e Important Records

o Definition, 3.3.27.1
« Vital Records

o Definition, 3.3.27.2

Records Kept or Stored in Information Technology Equipment Rooms, Chap. 10

¢ Protection Required for Records Within the ITE Room, 10.1, A.10.1
¢ Records Stored Outside the ITE Room, 10.2

Referenced Publications, Chap. 2
Remote Disconnect Control

e Definition, 3.3.28

Risk Considerations, Business Interruption, and Temperature Considerations, Annex C

e Business Interruption, C.2
e Risk Considerations, C.1
e Temperature Considerations, C.3
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-S-
Separate Fire Division

¢ Definition, 3.3.29
Shall

o Definition, 3.2.5
Should

o Definition, 3.2.6
Standard

o Definition, 3.2.7
Support Equipment

o Definition, 3.3.30, A.3.3.30

-T-
Thermal Runaway

e Definition, 3.3.31

Uninterruptible Power Supply (UPS)
Definition, 3.3.32
Utilities, Chap. 11

e Coolant Systems, 11.2, A.11.2

o Electrical Service, 11.3, A.11.3

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

e Supply Circuits and Interconnecting Cables, 11.4

e Abandoned Cables, 11.4.3, A.11.4.3

e Disconnecting Means, 11.4.5

e Installed Circuits and Cables ldentified for Future Use, 11.4.4
e Interconnecting Cables, 11.4.1

e Marking, 11.4.6

Uninterruptible Power Supplies (UPSs), 11.5

o Batteries, 11.5.2
o Environment, 11.5.2.2
o Labels, 11.5.2.3
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o Location and Occupancy Separation, 11.5.2.1
o Seismic Protection, 11.5.2.5
o Signs,11.5.2.4
o Smoke Detection, 11.5.2.6
e Lead-Acid and Nickel-Cadmium Batteries, 11.5.3
o General, 11.5.3.1
o Safety Features, 11.5.3.2
= Neutralization, 11.5.3.2.4
= Safety Venting, 11.5.3.2.1
= Nonrecombinant Batteries, 11.5.3.2.1.1
= Recombinant Batteries, 11.5.3.2.1.2
o Signs, 11.5.3.2.6
o Spill Control, 11.5.3.2.3
o Thermal Runaway, 11.5.3.2.2
o Ventilation, 11.5.3.2.5, A.11.5.3.2.5

Other Battery Types, 11.5.4, A.11.5.4

e Lithium-lon Batteries, 11.5.4.1, A.11.5.4.1
UPS Systems, 11.5.1
-W-

What to Do in the First 24 Hours for Damaged Electronic Equipment and Magnetic Media,
Annex B

e Smoke Damage, B.3
e Tape/Disk Drive, B.5
e Water Damage, B.4

o Definition, 3.3.33
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Sequence of Events for the Standards Development Process

Once the current edition is published, a Standard is opened for Public Input.

Step 1 - Input Stage

Input accepted from the public or other committees for consideration to develop the
First Draft.

Technical Committee holds First Draft Meeting to revise Standard (23 weeks); Technical
Committee(s) with Correlating Committee (10 weeks).

Technical Committee ballots on First Draft (12 weeks); Technical Committee(s) with
Correlating Committee (11 weeks).

Correlating Committee First Draft Meeting (9 weeks).
Correlating Committee ballots on First Draft (5 weeks).

First Draft Report posted on the document information page.

Step 2 - Comment Stage

Public Comments accepted on First Draft (10 weeks) following posting of First Draft
Report.

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 directly to the Standards Council for issuance (see Step 4).

Technical Committee holds Second Draft Meeting (21 weeks); Technical Committee(s)
with Correlating Committee (7 weeks).

Technical Committee ballots on Second Draft (11 weeks); Technical Committee(s) with
Correlating Committee (10 weeks).

Correlating Committee Second Draft Meeting (9 weeks).
Correlating Committee ballots on Second Draft (8 weeks).

Second Draft Report posted on the document information page.

Step 3 - NFPA Technical Meeting

Notice of Intent to Make a Motion (NITMAM) accepted (5 weeks) following the posting of
Second Draft Report.

NITMAMs are reviewed and valid motions are certified by the Motions Committee for
presentation at the NFPA Technical Meeting.

NFPA membership meets each June at the NFPA Technical Meeting to act on Standards
with "Certified Amending Motions" (certified NITMAMSs).

105



NFPA 75 Rev 2024 by Faraz Shabake Karno

Committee(s) vote on any successful amendments to the Technical Committee Reports
made by the NFPA membership at the NFPA Technical Meeting.

Step 4 - Council Appeals and Issuance of Standard

Notes

Notification of intent to file an appeal to 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 issue the standard or to
take other action.

. Time periods are approximate; refer to published schedules for actual dates.

Annual revision cycle documents with certified amending motions take approximately
101 weeks to complete.

Fall revision cycle documents receiving certified amending motions take approximately
141 weeks to complete.

Committee Membership Classifications

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

1.

M Manufacturer: A representative of a maker or marketer of a product, assembly, or
system, or portion thereof, that is affected by the standard.

U User: A representative of an entity that is subject to the provisions of the standard or
that voluntarily uses the standard.

IM Installer/Maintainer: A representative of an entity that is in the business of installing
or maintaining a product, assembly, or system affected by the standard.

L Labor: A labor representative or employee concerned with safety in the workplace.

RT Applied Research/Testing Laboratory: A representative of an independent testing
laboratory or independent applied research organization that promulgates and/or
enforces standards.

E Enforcing Authority: A representative of an agency or an organization that
promulgates and/or enforces standards.

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

C Consumer: A person who is or represents the ultimate purchaser of a product,
system, or service affected by the standard, but who is not included in (2).

SK Special Expert: A person not representing (1) through (8) and who has special
expertise in the scope of the standard or portion thereof.
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Notes
NOTE 1: "Standard" connotes code, standard, recommended practice, or guide.
NOTE 2: A representative includes an employee.

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

NOTE 4: Representatives of subsidiaries of any group are generally considered to have the
same classification as the parent organization.

Submitting Public Input / Public Comment Through the Online Submission System

Following the 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 the online submission system at
www.nfpa.org. To use the online submission system:

e Choose adocument from the List of NFPA codes & standards or filter by Development
Stage for "codes accepting public input."

e Once on the document page, select the "Next Edition" tab.

e Choose the link "The next edition of this standard is now open for Public Input." You will be
asked to sign in or create a free online account with NFPA before using this system.

e Follow the online instructions to submit your Public Input (see www.nfpa.org for detailed
instructions).

e Once aPublic Inputis saved or submitted in the system, it can be viewed on the "My
Profile" page by selecting the "My Public Inputs/Comments/NITMAMs" section.

Submit a Public Comment

Once the First Draft Report becomes available, there is a Public Comment period. Any
objections or further related changes to the content of the First Draft must be submitted at the
Comment Stage. To submit a Public Comment, follow the same steps as explained for the
submission of Public Input.

Other Resources Available on the Document Information Pages

Header:
View document title and scope, access to ur codes and standards or NFCSS subscription, and
sign up to receive email alerts.
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Current & Prior Editions:
Research current and previous edition information.

Next Edition:
Follow the committee's progress in the processing of a standard in its next revision cycle.

Technical Committee:
View current committee rosters or apply to a committee.

Ask a Technical Question:

For members, officials, and AHJs to submit standards questions to NFPA staff. Our Technical
Questions Service provides a convenient way to receive timely and consistent technical
assistance when you need to know more about NFPA standards relevant to your work.

News:
Provides links to available articles and research and statistical reports related to our
standards.

Purchase Products & Training:
Discover and purchase the latest products and training.

Related Products:
For NARA Free Access. View related publications, training, and other resources available for
purchase.
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Information on the NFPA Standards Development Process

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

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

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

IV. Step 2: Second Draft Report. The Second Draft Report is defined as “Part two of the
Technical Committee Report, which documents the Comment Stage.” The Second Draft
Report consists of the Second Draft, Public Comments with corresponding Committee Actions
and Committee Statements, Correlating Notes and their respective Committee Statements,
Committee Comments, Correlating Revisions, and Ballot Statements. (See Regs at 4.2.5.2 and
Section 4.4.) The First Draft Report and the Second Draft Report together constitute the
Technical Committee Report. Any outstanding objection following the Second Draft Report
must be raised through an appropriate Amending Motion at the NFPA Technical Meeting or the
objection will be considered resolved. (See Regs at 4.4.7(b).)

V. Step 3a: Action at NFPA Technical Meeting. Following the publication of the Second Draft
Report, there is a period during which those wishing to make proper Amending Motions on the
Technical Committee Reports must signal their intent by submitting a Notice of Intent to Make
a Motion (NITMAM). (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 membership can consider and act on these
Certified Amending Motions as well as follow-up Amending Motions, that is, motions that bring
the meeting necessary as a result of a previous successful Amending Motion. (See 4.5.3.2
through 4.5.3.6 and Table 1, Column 4.5 of Regs for a summary of the available Amending
Motions and who may make them.) Any outstanding objection following action at an NFPA
Technical Meeting (and any further Technical Committee consideration following successful
Amending Motions, see Regs at 4.5.3.7 through 4.6.5.) must be raised through an appeal to the
Standards Council or it will be considered resolved.
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VI. Step 3b: Documents Forwarded Directly to the Council. Where no NITMAM is received
and certified in accordance with the Technical Meeting Convention Rules, the standard is
forwarded directly to the Standards Council for action on issuance. Objections are deemed to
be resolved for these documents. (See Regs at 4.5.2.5.)

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

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

IX. Petitions to the Board of Directors. The Standards Council has the delegated
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 maintain the principles of the NFPA. The rules for such Petitions to
the Board are found in the Regulations Governing Petitions to the Board of Directors from
Decisions of the Standards Council and in Section 1.7 of the Regs.

X. For More Information. The program for the next 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 Standards Development, contact NFPA’s codes and standards
administration or visit the NFPA website (www.nfpa.org/docinfo) or contact NFPA Codes and
Standards Administration at 617-984-7246.
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