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IMPORTANT NOTICES AND DISCLAIMERS CONCERNING NFPA" STANDARDS

NFPA" codes, standards, recommended practices, wnd guides ("NFPA Stndards™), of which the documend
contained herein is one, are developed through a consensus standards development process approosed by the
American Mational Standards Insimure. This process brings together voluntecrs representing varicd viewpoins
and interests o achicve consensus on fire and other safery issues. While the NFPA administers the process and
catablishes rubes to promote fairmess in the development of consensoes, i@ does pod independeniby test, evaluane, or
verify the aconracy of any information o the soumdness of any judaments contained in MEPA Standirds.

The MNFPA disclaims labiliy for any personal injory, propents, or other damages of any naiure wharsoever,
whether special, indirect, consequential or compensatmy, divecly or indivectly resulting from the publicagion, wse
of, o reliance on NFPA Sandards. The NFPA also makes no guaranty oF sarmanty as o the accoracy o
completeness of any information published herein.

In issuing and making NFPA Sandards wailable, the NFPA s not underaking o render professional or other
services for or on behalf ol any person or entiry. Nor is the NFPA underiaking w perform any dory owed by any
ErSon oF enrity o someons clae Anvone using this document should rely on lis or ber own independent
judgmeent or, as appropriare, seck the advice of o competent professional in determining the exercise of
reisanatde care inany given ciroumstances.

The NFPA has no powes, nor does it underabe, o police or enforce complisnce with the conens of NFPA
Standards. Mor does the NFPA lise, cortify, tess or inspect produces, designs, or instalkaions for com pliance with
this document. Any eertification or pther statement of complianee with the requiremenis of this dooamene shall
ot be aviribusble e the NFPA and is solely the responsibilite of the comifies or maker of the soicnmeit,

EEMINDER: UPDATING OF NFPA STANDARDS

Uscrs of NFPA codes, standards, recommended praciices, and guides ("NFPA Staidacds™) should be
aware that these documents may be superseded at any time by ibe Bseance of a new edition, may be
amendied with the issuance of Tenttive Interim Amendments (TTAs), or be corrected by Ermna 1ois
intended that through regulbar revisions and amendinents. partcipanes i the NFPA standands
ilevelopment process consider the then-current and available informaton on incidenis, materials,
techinologies, innovadions, and methods as these develop over Bme and that NFPA Standards vellec
this consideration, Therefore, any previows edition of this docoumest oo lenger represeines the current
NFPA Standard an the subject mater addresed. NFPA encourages the use of the most corrent editon
o any NFPA Standard [as it may be aimended by TIAGS) or Ervaea] v fake sdvantage of current
experienee and undessianding, An official NFPA Standacd atany poiogin time consisis of the curreni
edition of the document, including any issued TIAs and Ervaia then o effect.

T dletermine whether an NFPA Standard has been amended throogh the ssuance of T1As or
corrected by Ervata, visit the "Codes & Standards” section al wwwnlpeorg,




ADDITIONAL IMPORTANT NOTICES AND DISCLAIMERS CONCERNING NFPA" STANDARDS

Updating of NFPA Standards

[sers of W FPA cnddes, stamdards, recommiended |1-r|rl'ir|-1 ek E“ich': WP Stunclards™) shiowld b= mweare that these
documse nis Friy T :.|||'u'r:.|:-ﬂ|:'d at any wme by the issoince of a new edicion, m Ly ke amemcled with thie issuanee of Tentative
[nierm Amendmenis {TEA ), o be comeciesd by Errata. Ui intended tha Ih:rnugh rrg'll'l'lr revigicns anrd ame ndmenis,
Pﬂl‘tlflr.h]l‘ll‘: in the NFPA standands ﬂt"l.'-rln:rprnrm preeness consider the then-cwment and weailable intormation on incicde s,
mtrerials, mﬂhnniugin-h. inmsvaticons, sircl et hioads o these :I.n'rll:q:\ e dme aned thas MNP Soincdacds reflect this
consideriinn. Therefore, any pm'inus pekit®an of this cdocument o !Inngrr TEpTEsenls ther current NFP Suindard on the
sl:ll:l-rr'rl. mznier addressed . NETA EINC ANTILES the use o thie most current edicion of any MNFEM Stancarced [as is may be gmencled
e TIA s} or Evraa | toomke .|c['|.4.ul'|gu ol curreEnt ﬂ:pr-nrnrr and undemianding. An nl:'ﬁrl.:l MFPA Stincdared wi amy r.H.'I:II'IL in
fame consisas of the coment edition of the docament, incloding wny @ssued T1As amd Ermoa thien in effiect

T determing whether an NFPA Stamdard has heen amenaded lhrmlgh the Bmance of TLAz or correciod by Ernuia, visic the
“Unebes B Stannads™ secuiom at wwsenfpo.org,

Interpretations of NFPA Standards

A wiatemenn, written or arsl, that is aod pn:wwu-] in accordance with Seciion 6 of e Rﬂg‘ulm:imﬁ ﬂmmr|1in|.; the
I:Im'ln-rlm-r'nl o NFPA Stamirdaortls shall not be consdered the afical |'||1-'|il'in|1 of NFPA or any of i1 Committees anel shall not
b consadered m he, mow he celicd KLpTY B8, Foarrmal [n:lrr[u'ﬂ:llinn.

Patents

Thie WNF choes not mke any Flm.i:i.nn with PEEQIETT 10 thie walidity ol an praenr rights peferenced ing related to, o assered in
coannection with on NETY Standard. The wsers of NEPA Stmdards bear the sole responsibilin for deteomining the walidin of
any such patent righis, as well as the visk of infringement of such righis, and the NEPA disclaims Tinbilie for the infringemesm
1:.F.'||.11."|'.\:1|r.=n|: n:'u:hing Froom the vse of or reliznce oo NFPA St

NFPA sk heres 1o thie |'|nliq.' e thie Amervicon Mmtional Smndards Insanne (ANSD rr_g'.i.rdingﬂw inclusici of patenis in
Arnerdcon Mastonal Standards (the AMST Paient l'nlirl,":l, and hierehy g_.i\'-rr- the Enllmi.ing nintice pursEant o thist Pﬂlil?:r.

NOTICE: The siser's artendon is codled o the [Humhl:n thins rnmplunrr with an MFPA Standsrd miay rH|'||1:rr s i Iy
inventionm caeraed by patent nghlx MFEA mkes nes pns.:l:lm1 as o the walidity of amy sch pali 118 nghu:n:r:‘l 1o whether such
patent rights constimte or inehede dsentinl patent claioms wnder the ANST Paent Police. IE, in conneciion with the ANSE Patent
Paaliey, a patent holder hins Aled a state mens of willingmess to grant eenses under these righis on reasomahle aned
nicnufiscriminatory terms and conditions to applicants desiring to abiain sach a license, copies of snch Aled stitemaens can be
obfainecd, on reruest, frovm MEPA. For further information, congao the NEPA ai the acifress lsced Below.

Low and Regulations

Lisers of MFPA Saanedards should consult applicable fedemal, sme, and local Lavs and n-glli.nlmll:. MFFPA does nod, by the
pul:lhr.a.:lrmn‘l'lls cocles, standards; reconmsmeenidisd rlr.:rlmr'l., ard Elllll‘l-l‘s intened o LTy wctiom tht is noein rnmpll.l:nﬂ' witls
applicable lvs, and rhese donouments may nnt be comstroed as doing so

Copyrights

NEFPA Seanedarnds aee rc:-|nr|.gl1.l1-'r|_'.|'|'|.r1. are made wemilable for o wide variere of hioch plll:lllr anird |'||.|l. are uses, These includs
beh e, h:.' reference, in lows and rugui:\l:lnm._ andd nee in pnl."nr FTaE rrgulmm-n standarcdizntion, and the pm.rru:.llnn of wfe
PI‘.-H'I.H.‘H :nd methosls. Ty m'l]l:ll:g; these doconments availablic for vse nowd .-|.-|'I-|:r|:|||-:rr| by pllh’lir anthiewridies anad |m'|.-|1r- s, e
NEFPA climes o waimee any righ 1% in rzrr.w:righl iy these doconmenis:

Lise oo WERA Standards for regulniory parpeses should be accomglished through adogdion by reference. The term
“naboption by rederence” oeenns the citing of title, editinn, and [nlhluhlngmi'rlrrnu.llrm oly ."m'n- clebetioms, arlditicoms, and
chunges desired by the adopting anthoriy should be noted separacely in the adopting instrument. In neder mo assist NFEP in
+n1l|:m'|ng the 1ses made of 1% descinmenis, .'|.-|In|'|-|m|; aiharitdes are rfqll.ﬂ.led mo mntify the: NFTA [Atbemion: Secremry,
Eandards Couneil) in h.'r|1|r||g of mch vse. For technicad sssistmnee and 1'|II|:".|GII|:H1!!: COMeCE TN n-:h'.-pl:lm of MM Standards.,
coniaet BNEPA ar the acdress Taelone

For Further Information

All guesticns ar other commuanications relating o NFPA Sandards and all requests for information on 5FP*% procedures
gowerming i codes and standards development process, including information on the procedures for requesiing Formal
En!.rrl'u'ﬂ.m'in:uu. fiovr prnp:uing Tentative [nierim Anwwendmenis, ame fisr prcq'.-ming revisions iy NFPA stamdirrs 1E|1ri|1g :n:tg:ll:r
revissn cwcles, should be sent o WEFA hr.ﬂﬂql.mrmrx. achdressed wr the atention of the Secremme Stuancdards Conmeil, WAL
Ranterymarch Park, PCY, Beee B101, Chariney, MA 22699100 ; enail: sacds :|-.'E|ninﬂ'nFr.|r|-|:|rg.

Fesr more informuat oo ahone NFPA, visit the NEFPA welwite ot 1|.*.m.nF|'.|:|.r.|rg. Al MFPA eodes aned standards cam b viewed an
mick CsEL i1 umtnfpn.nrg_-’rlm‘.inﬁr.
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022 Editiom

This editinn of NFEA 15, Masdam! for Wik .'.'a||'.n11'.- Fieed Sstemy for Fier Prodeition, was FI.'\'I:'FH.I.I'L"II by the
Technical Commities on Water Sporay Fiked Ssatemns. 18 was ssued by the Stancbards Couneil one
Morvem s r Bh, 240020, with an efecimve e of Decembrer T, 2064, and :l.lper:td.ﬂ all Frra-m:-u.b
erliticms;

This elition oo NFPA 15 was a|'.|-|:u'|.|'|-'|:1l as an Americen Matione] St on Deceomsber 16, 20834,

Origrin and Development of NFPA 15

Strenefoored for Weeter Sy Fived Sebess for Foe Proteciion, fovmecly Winker Sfeay Noczler aned Exlngu iy
Spstmy, Birst |:II.'E|.'I:LIEI’.| by thee Commaniiie e oy Manofe ioning Fazavds, was enttively .all.l:l|1-1.-r!|.1 in 159549,
with finil slopten e LHHE Subsequently, the stincdard was plved wnder the pursdietion of the
Commities on Specml Extinguishing Systems, and o new edition was adogded o 15T T 18689, e
conunitee orginizbon was fother changed vo place prianary responsability in the bancds of the
Conunitles on Waler Spray, under the gereal supervision of the Gemeral Comorittes on Specad
Extinguuslnng Methods. In 1966, the General Committee on Speaal Eximgushing Methods was
dhisconmamuedd, andd thie Coammitiee oo YWater Sgl-:ru}"r::u; constiduter ax an i.ndupendu'ul caannnieE.
Revised ecditivms were PI'I:‘:H:IIiI‘:rJ i 193, D978, 1977, 1979, amd 1952,

Thie 1985 edition incorporatesd several technical chianges concerning special piping provissons,
Thee formag of the doowme ng was olso chasgred woomore chosehy follow the NFPA Mumael of Syl

Lriven thie lmited clanges in waer sprray iechnology over the past few vears, i was apparent that
the 1985 editiia couled be reconfirmesd with referenced publications e g opdabed,

Thee 1996 ecladion represented o ocomplete recoganization of the standacd. Information was
re:rr.mp;fd. i macere Daoe el and concse formisl wo |.|:||.1:|rl:|'n.- Lhe I.I.'E.lhlill.'l- e Lhie docoment. Other
THHITEES -I:i'L-lI'IEt‘! inchaded a1 new :h:q:!l.-:'r o higlespeend sysdems aied mevesed reguirensents for speay
mozzles, piping predection, spacing of pilolsprnklers, dischange densaties, and design caleulations.

The 2001 edaticn represented a complets recrganization of the siandard to conlomm te the
reqjuiremenis af the NMHY edition of the NFPA Meneal of Stple for Trekmicad Cronmifias oo werds,

The 2007 editicn moorponitedt weldigg reguiremenis for pipe and fittings ancd also coordimated
reqjuiremienis B five depaninient connections with. NFPA 13, Sendod fo- S inalallation of Siedakio
Sy,

The 2001 2 eeliticen paovisded updiated mules for enved couplings o comply with clanges in the
204k ecticn of KA LR Chleer changes included an expanded section on desypning bor [Euzmabile
wvpor nuigradion and the wdditson of contruconr’s maieriad and test ceciaficales,

The 200 T eclatiern revesed pipe supgeoen reguirements and bscorporated sevesil] new tibles, Inoan
elor to align this stancaed with NFFA 1 anwd NFEA 20 00 1 2mnonth liowitasson on wader Ao jest
inclesrmmndion v aclded in adidition o requirenenis Bee hydmiolic design indoomation sgns and
genery] information g The standar albso aeleded o regquirement that a haeard analysis Te
performeed an the physical sl chemial properties of materials amil that the Lo, chesign, and
insiallation be performed by quualified persoas. New deRinitions for bacend aeafysis and gl el wene
als neleded,

WA anad Sabiomal Fue Froses bon Assoscaton are cegistened wslemarks of the Mapomal Fire Frootecion dsaocianon, Oniscy. Stasacbus el s 52 15
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Thie D022 eligicon incorpories few reduirensents Tor sestem aperations] aecepranoe teses” pressuns reading procedures.
"|.'14|n:r|'r||,'mql: rl.;p'l- rHAln B I |'rr|||i|'r|| 1os e Sonsideresd for WEE |||i||_i|_-..||i-|:-|| lire risk ;||1.q|:.h.is. L:lll‘ll;'l'i'||:l1l|__r|-t'f. imelucke wn
uprate of conmeinrs material amd -t cenificaes, clanficaticon of remoie cation for bydmalic calcalasions, and illssmce of
mnltiple detecior yoting svaems 1o peduce aecidental acination
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MNEPA IS
Standlard Nor

Water Spray Fixed Systems for Fire Protection

21E2 Eilstiem

THMPORTANT NOTE: This NFPA document is made available fr
piar sufyeet fo importent nefioes end legol dischaimers. These notices
ond diselaimers appeor i wll pebdications condrivieg this doooment
and may be found wnder the hoading 7 Notices aud
Disclrimers Converming MFPA Stendeels. ™ They con also be vieaed
et s e gl ive feimers o obtaimen o request o NFTEL

LFRATES, ALERTYE, AND FUNURE EINTHINS: Neww odifions of
NEPA codes, standerds, recomeded fractices, mid guides (i,
NFPA Manelonds] ane velersed on sclioduled oevivion aeles Thic
eifiting may b sufarseden by a lofer ome, or o ey b amenled
rriebeinky af ils sehodsled remision awele through the smancs of Tiwla-
tive dnlevirm Apsndments (TiAs). An official NFPA Stenderd wf oy
Pl i dfane dosiats of e cerrend et of He docimerl, fagetior
el al] THAs o Ereestia in gffect. T eevify Bl Seis clorsmanr & the
current edition o o defersidoe if 0 has boes omended by T 6r
Ervata, please covwsult the National Five Crdes™ Subsoriprion Servive
ot “List of NFPA Codes & Standards” nf e afbo.oredeeinfo.
T eaelition do TTAs amd Ervata, e degwmerd informafion foges alo
inelwde the afition o siew wh for alends for adiiduol docsmets aod
fre b e o o of e et edditin,

MOTICE: An asiersk () following ihe pumber or leier
designating a paragraph indicaies tht explanasiaory material on
ihe paragraph can be fosnd in Anoex A

Acreference in bimckets | ] following o seciion o pangraph
inviicmies material G has been exmacusd from iesther NFPA
dbocumment, Exiracted west may be edied for consstency and
stvle and may inclade the revision of intermal pamagmph refer-
s sl other references as appoopriare. Beoeests [ iner-
pretatidos df revisions of exiscied esn shall bBe osent e the
tesc il aonmminies respernsible for the aee dicunmeeni,

Endormarion dan peferenced anel esdracusd publicaions cin
b fpmined in Chugprer 3 mml Amnes O

Chapter | Adminkstration
1.1 Scope.

LEE This sencard provides she minimom requirements for
e design, insallation, and sysiem seceprance lesting of waer
spray fixerd sistema for fire proveciion seovioe o the miiodoum
refpuireEmants for the peesiodhc testingg and  maintenance of
nlar-ighspeed water spray fixed swems

LE2% Water spray fised sysiemis shall he specifically designed
e prewide for sffective fiee contnol, estingushment; preves-
001, 0F expsEEne pleteciocd,

LL3* This siancand shadd pod agply (o waier spray proteciion
trom periabde moeeles, sprinkler sisemes, moarimn onezles,
wikle T iisl sappression sysacms, explosion sugpresson, or other
means of applicamon covered by osher spmdands of NFEPA

1.2 Purpose. The parpose of this standaod shall be o prosade
lie mistimm reguirements for water spray fised ssaems bosed
o wanl engineering prncples, ies daia, and Belil egpen-
s

1% Application.

180 Winer spray & apphicable Tor pradection of  specific
hazartls and spiipanent and shall b permioed ws be nsaalled
inde pendenily of, or sapplemeniary to, sher fooms of fire
[rieciicdy syslenms of equipEnen i,

182 Woater spray protection s scceplable for the privection
of haeards ivoling cach ol the following groups:;

11F Casevies wond ligguich flammuable maverials

2} Eleoirical hosmords  soch os - iransformers, oil - swidches,
mosends, calble mys, el cable runs

A Opdinary combustibles such as paper, wood, and wxriles

{2 Cermin hasordous solids sech oas propellons and e
techiis

0k Wopor mitigagion

14 Retrosciivity. The provisiens of this smndard eflen
consensEs of whal is necessany o provide an goepable degree
of prodection from the hazands pdideessed in s sandsd @
thie v e sndusd wis imsued,

141 Unbess osherwise specihiad, the provisions of this sand-
anel shall nes agpaly to Facilivies, spoiganent, arpctnnes, or insel-
lndons thar exisied o were approved  for consimcion or
imstal it prace o the effective date of the sandard, Where
specifeed, the provisions of this stumdard shall b retmaonive

142 In thoss cases where the authority Taving jurisdiciion
dietermines that the exisnng sinuion presenls an anaoee jaalle
degree of visk, the authory having jursdiction shall be permi-
il o apqly retroaciively any porsons of this standard desoed
AP OpHiELE,

1A% The revoactive regpuirements of this sahdared shall be
preamitied o be modified i their applicagien deady wionld be
wnpractkal in the judgment of the aothoriy having jorisdic-
tiom, @ only where 6 s clearh evdent that o reasonoble
degree of sateay is provided,

15 Eguibwlency. Mothing in ithis smandanl i inended o
prevent he nss of saiems, medseils, or device of sgoivalent or
superior duality, strength, Are resisince, effooiive ness, duimbil-
ity amil safery over thoss prescribed by tais sesndard, Technical
divcimsistaticn shall be sobamined wothe authorin hdng juris
dictiot) W demonstrae equivalency,. The spaem, method, or
devee shill be approved for the intended popose by the
antheriny g poisdictiomn,

16 Unbts smd For i lss.

Tl Mewric sopits 4 messurement i this stapdarnd are in
accortlmer with e newderized meinic sisiem known a6 e
Intermstional Syiem of Unis (50, Tao oodes iter and Tk,
outsidde of b recogmized by 51, e commonly wsed i interng
tivaual Fire provecion. These i s are liseed in Table 160, widh
conversiob faciors,

162 IF w salue for measirement as given o this sanstard is
fuslbwwrer] by an evpuivalend value dooamother dmig, the Bt siated
shall be: pegarded s the regquirement A given equivalent wlue
g st bve approsimane,

LS The conversion procedure B the 5E anits las been io
multiply the spenniiy by the conversion fuoior and then
rominl b resube b she appropriate namber of s fcan
cligis,
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Tahle 161 Unii Conversions

Name of Unit Unit Svmbal

Liger L
Lifer per mimde jpr (L i) i
SPUETT IR

Conversion Factor

1zl =8.765 L

1 gpns A1 = 40,746
{L i) S s

L aleciincie dm’ gl = 3,565 dim’
Prascil f'a 1 pai = GHEE.THT g
Bar bar 1 psi = DLUAES) by
[LETS har 1 bar = 1{¥ Pn

B For sdddigonal conveersion s s inlonaa s ace IEZE ASTA
SI-ME Awavarimn Nadweiio! St donad e Mt Py,

Chapier 2 Beflenmoed Publicatioms

L1 General, The documents o portons teereal lsted nthis
chaprer ave veferenced within this stapdand and shall be
considered pairt ol the reguivenseats of this docuimnene,

5.2 NEPA Poblications, Madonal Five Proteotion Asscciatkon,
I Batrervmareh Pack, Crodmes, MA G2 1E-T47 1L

BEPA 1S, Snadied for the Briskalladicst of Sirvivkler Sypitans, 2019
colitiom,

METw 20, Stomaloml for thet Fritalod oo of o Berary Paauge for
Fire Pootee ftor, 2000 editbon.

MFFA 22, Stamekast for Wantir el for Prénmde Fiae Fmidecfio,
SO E e,

MEFTA 24, Samedin for the Distodlnd fom of Private Fire Sermles
Mlebws st 'I:Fwi!'.r'llf-:llm”rhur.lm. S e A,

MEPA 25, Sondmat for the Puspertami, Tesiinr apa M
of Winker-Biedl Fre Prodeefaon Systéns, 2000 editon,

BT 30, e mengnlele enad Cnbesiile Leguinls Corde, 20 |
cilitiom,

MEPA SR, Stamdard fior Fire Proemion Do Waliing, Cutiing,
verial £ Ml Ffva Wil 2009 ecliniom,

MEPA PO, Mptsored Blviviend o, 308 edlion.

NFPRY 727, Neriorad Five Alerm g Signaling Code®, B110
wiliticny,

MFA PGS, vl for G Hae Comrnioms, 2000 edition,

L3 Onher Pullications,

201 ASME Publications, American Sockcty of Mechanbeal
Enginceis, Two Park Avenmoe, Mew Yook, NY 100165590,

ANSLAASME BL3K1, Pype Thimds, Gl Prirjure, 2015
ASME BI6.1, Gray frot Pigw Fhinges and Flanged Fittings, 2015,

ASME BIGE, Malivadde fran Thrvaded S Clses T30 ared
Ao, 0]

ASME Dlfd, ey fron Theesded Fifgeign Cloges J25 and 250,
2

ASME B1G.5, Pite Flanges ard Flasged Fatings, 2017

ASME B16.9, Ficiorr-Made Wiought Steed. Buttwelding Fithngs,
e

ASME Bl6.11, Korged Fidthngs, Socke-Welding and Threoded,
204

ASME BIGAS, Caost Copjur Alloy Sofder foini Prssine Fiftings,
2014

W2 Ecktian

ASME K622, Winight Cobier and Cagaur Alloy Solder foief Pres
surp Fittaregs, 201K,

ASME W26, Butovldéag Ends, HY.
ASME Wik 1OR, Wikdvd resiaf Sovemdes Wiewghd St P, 20015,
ASME Wl 100, Sl siaad Fige, 2019,

fieiter el Provae Vesd Crale (HPIL Sectiom TN, Wilding,
Mraveg, and Fecing Chialificaons, B,

L52 ASTM  Publicnibors. ASTM  [ntemational, W Barr
Hirbor  Dowve, PN Doy GIHE, West Conshobiscken, PAa
154320,

ASTM AREAAREM, Srowdand Noecifeontma e Pibe, S, filach
wrtoel Hint-d Wpedl, Sime-Cnntal, Welited amd Sermdes, 3HE,

ASTM ARRSALSEM,  Stewdwel  Spocifiontion  for Kl
Fersentoerace Wik Kool P, HF 0,

ASTM ATEL/ANREM, Standrerl Secification jor Forgad or Hollad
Atlop-hbard Pife Flinger, Forged Bitimgs, el Delews ard Pacss for
High-Tramfred e Sevpive, W1,

ASTM A2 B ALTAM, Neannler Spevification fn Pirdug S ol

Cigrbariy Rl et Afoy Sieed for Meddeende aod High Teaier-
Feiie e, ML,

ASTM ANEASTEM, Nandvnd Speeification for Ssambeir Vreliled
arreel Heneaty Cold Yorked Austendfic Sieinless Siea Pibes, 2000,

ASTM ABSG, Stemdard Spergforfion o Tuade fon Casdieg,
1] S

ASTM ATORATIGM, Standwn Ypefiontion for Bivek awed ol
I%pveed Fép- Lot § Canfirrnazed ) Wetdad ponnd Seameless el Pipie o
Fiee Protectior Lse 2001,

ASTM B75/B75M, Sandord Specifieation fir Smwles Copper
Tk, 2015,

ASTM BBEE, Stapdard Sfrcifiariien S Senwdns Cipler Taler
{ader, 2001 6,

ASTM B2R1. Sterdand Spacfoeton for Gaeerd Raguirwears for
M.‘i‘mmﬁm f}.j;p-pf it :Z.'.]'qu-r'-.-].ﬁ'i'.-'f Thader, 251,

ARTM TS, Steradand Tent Metledd o Vighor Preruoe of Pebim-
ter Finotiags (Rad Moty 3005,

2480 AWS Pohllcatlons.  Ameican Weliling Societys, 600N W
A6 Stree, #1E0, Miomni, FL 38 1RGRTD,

AWS AN B ASEM, Bperioatiem for Flby Mol fer Brozasr ad
Flye Wildéng, 209,

AWS BEZ1/B2M, Specifioation e Welltegr Procedieies il
Pesformene Chalifivg oo, 2004,

AWSE BELEOREUM, Sredvrd for frazirg Proceder el Pagfe-
arteca {Jrea i farvadron, LG

L34 IEEE Publicatlons, TEEE. & Park Asenue, 1 Floor,
Peew Yook, Y 1(HHG-5OT

IEEESASTM SE-10, Amendan Natieral St and for Mefae Prec.
tive, #IA

IEEE 2, Nerinval Elecivical Safnly Cole, J017,



LHEFIRITI NS 167

L5 Oriher Publicatkons.

Mrrinm- Wabites Coatlegare Dictiarn 1l edition, Merram-
Websier, Ind,, Springficld, Mo, 200

24 References Tor Exirnets o Mandatory Sections,

MEPA T3, Slamslary o P Bl don of Sprdnller Spatens 20149
erlivivim,

MFPA 24, Samedar o ke Fnaslolivieen of Pravals Foe Serincs
Mesns wmd Thode Afguotenapies, 2000 edigion,

MNF"Y 2, Ji.w.ldnnifﬂrn'rp' J'llllp-fniurl.. 'ﬁl.lﬁrrg:. vl Ml e aaee
|'!|Ir Wieder-Breed Five Minieciion .‘l?'r.:rrm':, WG ediman,

Chapter 5 Definitions

3.1 General. The definitions cantained in this chapter shall
appdy to the terms used ioothis standard. Wherne terms are not
fefined in shis |:h.=|:||r:r or within another -I'h:-IFr-I:'I'. they shiall he
defined using their ontinarily accepted meanings within the
oontewt in which they are nsed. Medeee Witsters Coffeninte
Thetionary, 11th edition, shall be the soarce for the ordinarih
.Hrl.'r"FI:-Ed. mEning.

3.2 NFPA Official Dhefinitions

A.2.0% Approved. Accoprable o e mathoriey handing juriscics
tinn.

3.2 20 ..l.:.lﬂ'mﬂ.'_r Havi ]umdicﬂnn M.I'-I]':l- An nrg.l:m:r.mnn
affice, or individusl rﬂ.]mm:il:ulr For enforcing the requiremenis

o o cowfe or standard, or for :lpq'.urmi ng Dqlli[rmrnr. materinls,
an inskallxinn, mra pl.'l!!l.'!"ﬂll]’t".

H.2.9% Listed. I:|:|1|i|:rmcl1.l mtierizls, or services inchabed inoo
lise published by an onpniation tha s accepable o the
athrity I'Larl:ng ;l.ln:lrllrtln'n and concerned wirth evaluation of
prmlm:r.l or servioes, thar moinivins P|‘."I'II'I!I']I.-I' :nrprnmn of
progiuction of lised squipment or materials or peciodic exahaa-
don of sendces, and whase Iiri.inp; stines that either the I:"l.'|.ll'il1l-
ment, maberial, or service  meels .Ipprnpl.ialr e sigrma tedd
sinddards or has heen tested and Foond suimble for a specified

urpinse.
324 Shall. Inclicaiesa n1n:ui.1:|1r'l;mq1lin'L1|H|1.

3,25 Shoubld, Tndicanss a secommendapon or that which s
alvisec] bt msol poquiired,

826 Swandard. An NFPA Sundard, the main wext of which
contans enly mandatory poovislons. asing the word “shall”
indicae regquilrements and that Is nea for generally suitakle
for mandatory reference by another standand of code or for
adopadon G by, MNenosndatory peoviions are pol oo be
consiidered @ pan of the vepirements of & standarc 2 slall
be locaped woan sppendeg annex, foomode, informatboal
ot of other means a0 permbned i dee NEPA Manwals of
Savle, When vsed bnoa geners senae, such a8 I othe plicase
“sandards developient poocess” o “standarnds developroeen
activitles,” the werm “sandands” [nelwdes all NFRA Sandavids,
inchuding Condes, Starsfards, Becommended Pracioes, amd
Craniiles,

8.9 General Definivons.

300 Combieedd Svstem. A sytem of piplng that conmeos
by sparinklers awd wares spray oz ina common fire area,
and s swpplied by a shingle viser and spsteim actiation valve,

5.0.2% Combasstible Liguid. Anv liquid thin has o closedcup
flash pobne ar er abwee WECF (A78°CF, as determined by 1he
appropTine sk procedores pnd apparaiis,

5.3 Coviral of Hurning.  Application of water gpray 1o sqiip-
ment on aress where o fire can oocor (o comiral the e of
barwiang ppid therely Hiosin the head release froom a fire anil the
Fioed cam b eliminaied ar eximmeishiment eleoied,

584 Deflapration. Propagstion of & combostssn aone an o
velociny thar B less than the speed of ssund o e anrescted
e i,

SRS Deensity. The vnil rage of water '-p|ﬂ|-dmm Ak B SED OF
surfice expressed ingpm T | (Lamind Sme].

556 Dietecton ElF.i'Fl‘IIEHL

361 Autematic  Detection Equipment.  Equipnent  that
autoimatically cetecis heat, flame, p'rnr]u:ls i combiastinn.,
Hammankde HAACE, Or oither concditins Iilu-l_'_r i Fu'nrlm:-r fire
or explesion amd cause other sunmatic aciuation of alarm
aned proveciiom equipnsent. |25, 2030]

$.5.6.2 Flommrhle Gas Detedtdon EI!I.I-PIHHL 1".r:||.|iprnr.n.l thai
will amnmn!irull:.' fdetect o percen vohune concentrkiion of
A flamimahle gas or vapeos relatne to o predetermined level.

5.5.7 Desonation.  ropagarion of o pombastion zone m o
velaciey that is greater thin the specd of sound o the wnreac
teel medinm.

3. 58 Electricnl Clearamce.  The air distance between the wader
spray i‘d.'lllill:l'l-'lﬂ'll.. 'i.:'l.-rllld.'ing pil'lin.g' and nozxles, and onen-
ol or uninsubated Tve elecimical componenis at other than
g'rnmni Fu:Hr-rlu':qL

559 Expesure Profection.  Ahsovprioa of heat throosgh appdi-
catinn of wiler spray e simchires or equipment expeaed boea
Ace, to Bimin surfice IEIMPErATITE bW 3 lesved shar will minimize
damage and prevent failure,

3501 Fire Area.  For the P af this standarl. an area
thiag & ph]'ir:l!l:,' mp;u:lmd fromm acher oreas by T, [FRTRE e
wills, or other means.

3.5.11* Flammahle uid.  Any liguid that hos a closedaap
Hazh pnin1 helews TOTF £37.870), as determined by ihe Apipro
priate test proc edures and apparanss.

3512 Havard Anabysis. An approved nssessment performedd
b PI:"T!J.‘IA:III1|:"|. kmm']rtlgr.lhlr' of @ F1r|.1r|.||.|:r process and ihe
t|'|-nr|h-r hazards of the material.

1310 hmpiegement. The soriking of a provecied sucBce by
waet deopdens dsuing divecly feom awarer speay noeele

3004 Insubarior.

50040 Pesalpled. Beless b cquipment, stmicluies, o
vessels provided with an encapsulatiog macenal thar, for the
expected dibrstion of fire exposire, will Noxt seel weopera-
fares o oa maxkosam of BHF (40501 for siveciural
meinbers or BMEF (M3 Tor wessels, The insulathon
syatem shall B (1) nomeombussible awd Gre revardant: (2)
mildew and weather resistam; {3 resistant o the force of
hose: streains; aned (4 secured I fire and corvosion-resisum
Castcminegs,
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A8 042 Uninslated. Belors o equipmend, srocoeres, or
versels ol provided with an encipsalasing matesial thi
meets the pequirements defined as “msulaed,”

8505 Net Bate.  The toial raie of winer discharge deisity, bes
waler wastage due o Bctors sucls as wind efecos and inaconn-
cies in nogee angles of spraw,

3.8.06% Nuenabsorbing Ground,  Earth oo Gl chad is ol vesdily
permeable or absorhent do lrge quantities of fammalde o5
combmastibile lgusd or winter, o both

A807T Pilet Sprinkber.  An anmatic sprinkler or thermssianic
fimed eemperatire pelisse device used s o detectsr o pne-
mutically or hedraufically pelegase e sysieny actuation vildve,

018 Chalified. A competem and  capahle  persen or
gasimpany thai bzs me the réquicensemnis and mining for g
given Reld accepainlde o the AH)

A.8.09 Bundewn. The downwand  tovel of water along o
surface, cavser] by the momenmim of the wates or by gravity,

5020 Utea-High-Speed Water Spray Systeni. A gypeof ando-
miiie water sproy system where wiler gpriy is rapidly applied o
jrstesct specific hamods where dellagnitsmns are antipaied

S.0.200 0 LTere-High-Speed Winler Sprey Syslen — Area Afbilien-
tin,  The apglication af ulia-high-speed witer spray over a
apeific floos aren or ever the surface area ol @ specific
“I:ui:-v.'.l.

835,202 LTtre-High-Speed Water Speay Syatem — Local Apjhlica-
i, The appfication of uhrehighspesd wiser gray on @
specific poing o points of ignition, sach as culdng, nesing,
o grinding operaiaons,

5.8.2] Valve.

0210 Peluge Fale. A type of system peinacson wmbee thin
is opened by the opermiion of w desecton syaem instoldled in
the s areas s the spray noezles or b remosne nanil
apenitkon suppiing wikter o sl sgeray mordes,

A.8.21.2 Sbem Adfuefion  Falee. The mmn  valve  thai
conirnls the Floay ol wates inge the waer spray spsien,

5.8.22 Waior Sprav.  Warer in o lorm lavingg o paedeseramined
panteam, particle size, velocing mod densine dischange from
specinlly designed mwssdes OF device,

3020 Water Spray Naoszhe,

850200 Awioweodie Wieker Speay Mezsdee A novzle iniendes] o
open antomatically by opemaon of a9 heal  responsive
clemment thit mainsins e discharge onfice chssl 1y
means such as the exertion of force on w cap (Bt or
disc], thar when distharging warer under pressure, will
distribe the water iy a specific, directional mgiem,

5.50.25.27 (hew  Water  Speay Noztle An open waier
dischurge device tat, when dischargi g sader under pres
aupe, will distribane the water in oaspedific direstionel
e,

A0.24* Wioler Spray System. An aotesmanse or wanoally Goim-
aterl fined pipe svarm conmecoed 10 i owater supply and spip-
ped with waer spray nozzles desipned o provide & specific
witer discharge anil dEwibaaon over the protesed socfaces or
Arei.

W2 Ecktian

005" Waier Wasiape. Thar discharge [om wiser spray
wnnaeles thal deses ol impange on the sirfiee being prostecisd,

Chagter 4 General Begquiremenis

4.1* Desipn (Mhjectives. In geneml, wiier spray shill  be
comsidered efective for any one of or o comlamenon ol the
Fiol Bowwcing indpeecives (e Ol 7

{1} Exvinguishiment of fire

{2F  Congrol of burpig

3 Exposure protection

{4} Prevemtion of fire

4.2 Special Considerations,

420 A hazsnd wabysis sholl e made of the phsical ancd
chemicul properties of the matensds for which the waner spray
protectiom is being considered,

4.4.2 The flash poim, specilic grisay, vscosioy, miscibiling and
sobbiliny and permeabiliy of the macerial, vemipe rature of the
water spouy, and the mormal empersiure of the laznd o be
prodecied are wmeangg the faciors thing shall be given oondaie m-
i

450  Where water spray can encouisiber confimed miterials s
3 high wempeniore or with @ wide cisillaion mnge, the slop-
wver o frodhing hazard shill be evildumed,

d.24 Warer Soluble Maeriaks.

4240 Where prodecting wates solwhle materials, such as aloos-
ool wystema shall be permined o e designed for exnnguoish-
ment by compred,  extngaishmen by diludon,  or
extingiis linens by an adeguate npplicitson e osd coverge,

4.2.4.2 Each waier sduble maierial shodl be jested ander the
cofliticas ol nse o detemmine the agplicaBility of a wates speao
avatear, unbess design sappontive da s availalde,

A208%  Woaer spray shall vl he usend for direct agplicamnon i
muteriak that react with waes, soch g medallic sodinm or
cabciwm carkide, which prodoce violent meactions o incnease
huzardhous perowdue s s o resull of heated sapor emissica,

416 Waer sprmay shall nol be ased for applications invislving
laguehicd s ol orvegenic wemperatores (sch @ Tigocfied
mainral gash, which boil vielemly when heaced by water

LT A evalwion shall be condocted, given the possibility aof
chimsige, distorion, of Bilore of sguipment aperating @1 high
it pe e e o walér spray applicaon,

4.5 Qualifications, Wiler spray svsiem design, ivoud, aned
il latsan shall be performsed by agualificed perssms

4.4 Comirel of Runoll.

4.4.0% Waaer discharpe froan waer spray swiens chall be
coniralled or conmmined o prevent the spread ol fire where
Mamukde or combastible Bguids wre preseanl

442 Where flanmmahle or copmbustilde ligoids are notb presen
anel the potential for waer damage o adfacenl greas s mini
musl, warer discharged [ water spow sysiems shall wot be
vesiqiTedd an b comurdled ar conined,

4.4 The control or contaimment sestem stall wilize any one
al the followings:
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(1 Curbiog sned gruding

cE Underground or s lesed diains

(* Open wenches or ditches

(4h [hking er impoundmen

(8 Anw combinarion of 44500 ) dhroaegh 404,504}

4A4.4% Wilsre she protecied hogard invohes  (the pussibile
release of flammable o combnsiible lopods, the dainnge
svstern shall be dbesignesd oo safely handle birming ligoide

445 Enclosed dmin sstems shall be e wish oraps o aiher
means i prevent the entmance of Aames or baming liguics
in e the syesem

A6 The conteol or containment sysiem shall be desied e

accommmoiiaie the waal combined fhne fron all oF i Flbne

ingn

10 ANl waer spray swsiens inended (o operale simnlioe-
o within the fre area (where she acmal dischamge will
enreer] the destgm o re, de priual Plos mge shall be
izsil )

(3 Supplememal ose screanms il menior oerle deioes
Tikely av be apsed cluring the fire

(i The Brgest antscipaued spill or aociden ul velepss of proc-
wah liquids where apglivables

4y Ay mormal elischavge ol process ligids or cooling witer
inie the drainage syiem

(5 Rain waler, prowicer] local condinons wanmnt inclusion

AA4.T* The ool or comtainment system shall e designe e
accomnpodane the ol combined ow for the fire’s expecied
aluratiem,

448 Where approvedl. the sysaem shall be permined @ be
desagned 1o accommndae the ol combingd flow for a period
lese thean ihe Rre's expiecied doration.

A48 The warer sl liguucs drpined from proteceesd aress shall
b colbecied pimd treated as required by local regulacione

4400 Hazapdous chenicals s conuumsmed water shall oo

b chischarged w oopen walenways a0 onto the proge of

athers
4.5 Flammable and Combaistible Ligukds

4801 The tes procechives amad apparoms os set forch o
Sectipn 4.4 of NEPA S shall be used o assess whesher a liguid
is Mammalse or combuezibile,

452 The Reid vapor pressure shall non exceed wn absiluse
pressiirve of b i (976 kPaj an 100F (3780, as deiermined
by ARTH THIE, Standend Tist Method for binber Prossaee of Pl
ferim Prgfvicts [Heinl Maothoay

455 Flamnmable and combastible Bguids shall e classified
according to Beation 4.3 0f NFPA S0,

Chapier 5 System Componeis
5.1 General,

511 ANl companent pars shall be cogmdinaed o provide
viipléts spEeme

S bid Oinly lissed msvergals omd clevices shill b used o ihe
installagion of waler sy suiems

B2 Cornponenis that do nog affec sstem opermtion, such
as el valves wnil sigms, shall nen be venueived o be Feaed,

RLEZ Omly new materials aned devices shall e emphsed in
the imstallimon of new warer spray svsiems,

.13 The use of recondiiicned vales and devices, oher
thian autmmatic wnler spen oedes, as replacemen equipane
in existing svsvens shall be permined,

513 Hymiem ommpeenents shall be med for the masimium
wewking pressare e which they are expooed, D win less than
70 psi ¢ 120 bark,

fold Bystem compements installed oatside, or inothe presence
of a cormose aumesphers, shall be copstmcied of macesials
thas will restse cobrosion or be aiabb proteaed fosn comme
Rl

5.2 Water Spray MNowehes, Waler spray noeebes shall be ob g
vy Bistedl B use inowider spray systems with che followi ng
dlischange characieristics;

11 Klactor
{21 Spaay pactemns a8 vanois pressieies, distances, amd onena-
tiom angles

Ak Umiloermmity oo woaper diseriluitben ever ics sprsn priiern

KB Water sprav nozeles dhall be pennansinily markeil with
thiar chikm teristics accogding o shein sting

.22 Ssandosd semperatine mings and color code desipnoe
tioms of pwamsic wler spray nosbes shall be s required for
autoretic sprinklers in NFPA LS

5.28 Special Coatings.

B2RY [ised comasionressumt sprvy nogzles shall b in-
stilled im lescations where clienbals, medsture, or otlier come
sive vapers sufficient i casse consion of sich devioes exisn,

5202 Corroslon-Resistnit Contings,

S.EREN Cormosion-reststant comtings shall be applied by the
muwnufacirer of the spray nozzle

52822 Any dwmage o the proteciive colling ooCamigg &l
thie timmae of installaion shall be repairsd mmediaely, using
anly the coating of ihe manufacires of the spray nocele in the
approsed mamner s that o pan of tee goray noszle will be
expise pfier isadlanon,

5285 Patnting.

52850 Unles applicd by she moanufaciarer, sproy noedes
ahiall rios Uss gaisstil.

52832 Anv spray wdedes i hove been painted by other
than the manfacmrer or fier insalation shall be replaed
with spray nezles of the same chammoensgs incouding R
Bacror, thermal respoase (miiomatic noezlesh, and waner disini-
Lnstimn,

524 Guards. Mamcinaiic  wiler speay noedes mbiea o
mechanical damge shall be prodecied wirh Tiseed s,

5.5 Suwek ol Spare Awiomatic Water Spray Nozzles and Pile
Sprinklers.

S50 A mpply of amomnnie waier spray noezles anad pabol
sprinklers shall be mainained on e preosises so o sy oo

20e2 Ediion
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e water spray tceles or piloc sprinkless ihas have gperatedl
s been damsiged in any wavcun e prompely replased,

5252 These antmatc savier spray noegles aml pilest sprn-
Klers shall comvespond v the tvpes and iempemoire ratings of
il awsmanc waler spray nossdes and pilos sprinklers on the
[rEspETiY,

5288 The sutomatic winer spray noedes gl pliled sprinklers
ahiall L Bt ina cabingt where the ambient stemge empen-
fure clowss o exceed TO°F {3850,

AL5A Whers required by the manufaciorer, a special aiin-
e waler spray neszle s Sor pilor sprinkler wrench shall be
presdded 1o be used Gnoihie semiengl and insiallasion of aoio-
e wikier spaay e les ol pibol erinkles

5258 The sk ool spare wunismatc waler spray nozzles and
piliod. sprinklers shall inchede as a minimom 1 of each ope of
anmomatic water spray foeEle and pilon sprinkler present on the
prasperty aad shall §n oo case be less than the ollowing il
apaantities ased an the wal number of awesmatie wler spray
g eles il pibol sprinklers on the praopens

(1 For propemies witls Fewer thiim JEHY somomatic seder spry
nogeles or galot sprinkless, nog fewer than & auinmaiic
wiler apry nogles or galod sprinklers

8y For properics with S8 o HEED geiomalic waler spray
nozeles o pilen gprinklems, wot fewer than 12 auiomasic
water spray noerles o palod sprinklers

i) For properies with over DR goiomacss waker  sproy
nogles o pilod sprinklers, not fewer than 24 ausomagic
wikler spry nnzzles or palid sprinklers

5.0 Pipe i Tk

580 Pipe or wibe sed inowaier spray swsiems shall mees or
exceerl one of the simnclads in Table 53,1 ar be in arcosdance
with 54 Tnowdidiion, siecl pipe shsll b in accordimce widl
500 amed AR, sl copgeer ibe shall be i accondivece with
LT

Sh2* Wiere steel pipe lsisd i Talle 555, 1 is vsed anil joined
by welding or by rollgreaved pige wnid fidwgs, the miniommm
mopmiiEl wall thickses for presares ap o 500 psi CHLY Tary
sl B im wocordnsiee with Schedule 10 For pipe sees up o
S 127 vomhs CL US4 o R0 mwm ) fese 6 b, (152 i pigee;
and L1ES e (458 mm) for B ine o W00, {205 o and
S5 i pipe,

5820 Pressure limigniions and wall thickness for siedd pape
listed in secovdance with 53,5 shall be in sccovdance with the
listimg refguiremenis.

588 Where sieel pipe Fisredd in Table 580 & joined v theea-
e fmings or by Rmgs used with pape hining ail prooves, the
mingmwm wall thickness shall be in sccondomee with Schedule
A Lo pape sizes 8 i, (08 mon ) oo Jarger] or Schedule 44 fin
i sives Tess chans & in, (3G mm ] For pressores ap e B{E i
(20,7 hark.

584 Copper tube shall be permisted i waieefilled saier
apray systems whisre: sysiem pressures deo nd excesld 175 i
(130 Bark Cogper il specified in the standards liswed in
Tabde 55, | shall hawve wall thicknesses ol Type K, L,or M,

845 dher wpes ol pipe or ks investigaied for saicabaling
in irEmaae water spray installaions and lsted R this serviee,
including ban wot Bogiied o sveel differing froom thin prosedesd
i Dihde 5oL R, shill be permined sdiere isatled in accordamee

W2 Ecktian

Table 551 Pipe or Tube Specilicaiions

Materinks aal Danscneions Stamelarel
Feviis Fhﬂug;:'ﬂ'tl.d.td il Seambiss)
Seindery Sreel Pipie ASME B, 108

Sremrfond Sperificarin for Soemdess 1eldad amd ASTH AST2AAREEM
Hevmity Findd Wiwted Apeatimdtic Sl Kol
Fifs

S efrad Speryfaratam Jur B e’ Tis-Digserd
Fivee-Contten (8 adaveaiizea | Vil woad Sl
Steed Fife far Fiee Pestection [

Sreasfnad Kwrifientay for P, 8ol Hack aud
ot-Liwtneead, Er-{oed, Wil e Koo s

Weldea noedf Searmlens Winmght Seel FPife

Sripai diad Sl freaitini, for Blemare-Reinbaiee
Verlebeal Sreel P

Clanpapeer Tulser (Dhranen, Sz bies)

M el o fcata Jo Seoratess Cotiive Tabe™

Syl Sy fraranm Jor Soodes Coyyter Vager
Fnbe®

Spwaifand Speotfearing for Sl flagulpeti
Jor Wiongdd! Semwrlers Cafiter wnid oAl
Tide

Spwailratirn for Sl Mataly foe ez eod
ther e Waldimg (U lasalication BEwP-3 o0
JETSTH L= N

emiores pi e or g saiabde for bending ocoomding 1o ASTM

ataislagck.

AT AT ATROM

ARTM AR ASNIM
ASME B, [ONE
ASTM Al AALEAM
ASTH 875 BTHM
ASTM I55R

ASTH IE2ad

AWE AL B AREM

with their listing limistions, including insmflation insmacidons
Bending of pipe shall be perviied as allowed by the listing.

506 Sieel Piping.
ERET Sierl pipe wed in mamiml and open spstems shall be

F'Il.".m'i::r'd an s miernal and extermnal surfaces inoaccorclnee
with Tahles 5.5.1.

F36.2 The threaded ends of g:-ul'mll.irﬂl [.ripr shull T prntecs

terd ayprinst corrossion.

5363 Waterfitled sieel piping shall he permined o e hlack
steel.

E3Rd Sdainless szeel pi.pr- shall noi he m||.|i.rﬁ:i i b g:lmn-
izpal.

557 Corrosion Protection. Where o ather piping maserial
wall p'rmili-: the rrfrlin-d: corrision resistance foc o punirul:lr
cormnsive. application. liswd conted pape or an appeoved corro
siomn resistnnee seiem applied o piping shall be permitted,

AR Mimimam e Size, The minimum pipe sze shall he
L, C25 e Cop steed aoed galvanized sveel, amd 5l (19 o)
o exapper and stainless seel,

Lkl Fipe Bending.

EABI Bemding of steel pipang of wall thickiess equal io or
grenter than Schedule 10and Types Kand L copgeer ube shall
[F*1 FE:I'I.'IIiI.ll."':[ where bencs are macle with s kinks, :I'i.i.'||.1|1'll-\.
dhisioriicas, redochions moindernal diameler, or any noicestlhle
devialioms frons rownck.

kB2 For Schedole 40 sweel piping el Tepes K oand L
vcopper tubing, the minimom cadies of beod shall be 6 pipe
dimmeters fur pipe iz 2 oine (51 mmd ol saller, ancd 5 PIFIE
dismeters for pipe Sees 24 0. (64 mm) and ogern.
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5893 For all oaler ypes of sieel pipe, the mvinimnum racios
ool Demial shall be 12 gaipe dicam sters For all g pe sizes,

S Pipe Ddenuification.

S8 Al pape, inchuling specislly lisied pipe allosed by
530, shall be marked alvag s lengah by the manufciorer in
stk i wiy as v properly ideniify the ppe of pipe

5002 The marking shall e vsable on every piece of pipe
awer F 0 {010 amned Lo,

5id Fintings.

540 Fitings osed i wsiter sysiems shall meet or exceedd ihe
standardds in Tabde 54,1,

S 2 Inelry secticns af the piping exposed o possibde five or
in selfsupporing ssiems, feorous finings shall be of sweel,
imullealle ivon, or ductile ivon,

S48 Galmmized fmings shll he vsed whese gnlvanized pipe is
el

SA44 Oiher tvpes of fioings vesigaved for suiabalioe bnower
apray system insaliEions and Gsead for diis service; inchsding
bt o Bimbted o fibergliss and seel ififferng oo than provi-
aber] i Takde 541, shall be peemitend when insmalled in aooond-
ance with  their Isting limisstions,  incheding  scillation
inst e ions,

545 Fitings shall be eson ey patiern whers jressures
cxoeed 175 ps (1 barh,

St Samlard weight patiern madleable ron fiitiogs & in.
CLIE paon o size or sialler shall be permiied where pressures
i pin exceed SO0 pay CI0VT bark,

547 Lsied fimings dhall be perniited B svaem pressures ugs
i thee liwits spestifiect in cheir Natings.

Table 54,1 Fittings Materials samd Dimensions

Maicrials and Dimenslons S eamilird

st beamn

Civeey Fmw Thveded Fivdngr Cluenes 125 amd 230 ASME 6

et Mo P Manger aod Flriged Fitings ARME BT

Malleable Iron

Mooy fevee Thoea el Fitlvigy (asier 4 50 gud 2000 ASME DG

Steel

Firctory-Made Wiomghe Sl Brtinelding Fitsing ASKE BIG.G

Bviileding Freds ASME BEES

Stepiidrd Sporificalin for Pipnp Fliee of Wieashi ASTM 234
Loy bl aveed Ailer Seed o Moderie omd Haph AR

Temtjmrafuie St

Fipe Hamper aed Rirgge Fntisg ASKE RIGS

f'lll_g'ﬂ.l' il Eags, .'l'-wB-.'-“Hﬂ'mF aiuf | Iiroedend ANVE BRI

Copper

Winsughl Cighpars aond Enfier Alfey Sodier fovat Pz ASME I1G.22
Fidiri

L -l"‘..-.f;.rr .-'I.II.I'"]' Andaler o Fogmsinm .r"ll'lh?".l ASME B 1R

Ductile Trom

Niepnitoeail Npnrrfeeaitinm for dhvetile N Caasliugs ASTH ARG

Sradil ves Seeel

e Sferife rom G Forged or ol AfesRind ASTM AlETY
P Flaregr, Foged Fiithage, and Lihes e Pty AN

for ITigh Tewmperatiime Seryise

5.4.8 Couplings and Unions.

S B Sorewed wiicis shall wor be wssd on pipe birger tan
Lin, (M mvm ).

582 Conplings ol onions o other thai screwed tvpse shall
b of s listed specifically for use in water spray o sprinkler
AYSlE TS

549 Reducors and Bushings.

S48 A oneporce redbucing finiing shall be s wherever a
chusge s mhwde in the siee of pips,

5.40.2 Hexpponal or Face hushings shall be permied for wse
in rechising she size of openings ol fitings where stanclared
firtings of the recpuired siee e material are ol availivhle from
the mannfscurer

G107 Rubber-gackered fAumngs shall e pecmimed oo be wsed
Wy cobmect pigpe an ficeexposed aress where the wiler spray
syatemn b aninmsticalby controfled,

5401 Fireesposed areas where mibbergaskersd fintims ure
Iowcateil shadl be provecied by matimanic wiles spray systens of
otlier approved medns,

hule Joinbmg of Pipe and Fiidngs.

il | Threaded Fips aml Finlings.

ALY AN threaded pipe and Rstimgs shall have threads ool in
arcortimes with ANSLAASME BL20CL P Thiesds, Ceenpral
P,

ER1.2% Siee] pipe with wall thicksiesses Jess than Schedule 50
fin pape sizes 8 im, (200 mm) ol Lirger] or Schedule 44 [in
phpe siges less thiow 8 e CHHE pom | ahall e be jaoimed by
threncled fivings,

SR 3 Where will thichneses are bess than those reguirsd in
5h LY, pipes shall e permined o be dheeadsd where 1he
threaeld aesembly b investiganed andd Tiseed For ihis service,

SR04 [obmt componnd o Ghpe shall be appled only oomale
thiresicla,

552 Welded Pipe and Firtings.
SN Goneral, Wiekding sholl be penmitied o 8 maines af

Jniming wsler spray sstem pipiog i aceordance with 2522

ihrenag e 5,206,
5522 Fabricaibn.

5220 Fiell welding shall be permiticd provicerd shat 1he
reauiremenis af 552 through 5525 are met,

55222 When welding in the ek, safe welding and conting
s tioes shall b fpllosed in acoendamce with MEPASTH,

50228 Webling shall ol be performed where there is
impingerent of rain, spow, sleet or high wined on the weld
airesi sl the pipe produ,

55224 Torch curiing and welding shall nod be permined as
A means of modifang or repainng waler spray syslesms

5RZ2E Where lomgitudinal earthquake hrswes are proviced,
tales welded o pigee for lengiiodinal eambogeake braces shall be
e,

20e2 Ediion
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B5.2.26 Where welded piping is 1o lie gabanized, pipe shall
e Eabicaied ine spesled sections aml shall be milanzed
afver fabrication,

5.5.2.3 Flitings

50250 Welkled fittings vsed o foin pipe shall be listed fabri-
cated Fiings or manufacsined in aecordanoe with Table 54,0,

56252 MomuBaciured Biings prined in confermance with
apuialified welding procedure as set fomh i this secoon shall be
permitted fo b gn accepiable product pnder this ssanclasd,
pronided than materials and wall thickness are companhle with
ot ber serctinns aF this stanckard,

SB0EES Fivings shall not be requirsd where pipe coés are
butewelded i ocoidlance wity che requirements of 55,0450

55234 When redlocing the pipe size oo run ol piping,
resfucing ficting designed For thing purpose shall Beoased,

55,24 Waelding Requinemenis.

S0.24.1% Welds hetwern pipe anml selding autler finings shall
b permsitied to be actacteed by SOl peneornsn, pamial pene
i, o Fllerwelds

RAZA2* The manimam thoos thickness shafl e e bess
teani the thicksess of the pipe, the thicknes of the weliding
|:|Il|||].|;. of He dnn, 053 o), s ldelseser s lessa,

5.5.2.4.3% Cireamienennsl ban Jednnns shall b oeon, beveled,
arl B so that Pull penetmton s achievable. Full peneisition
welcting shyall o b vegquined.

Sl A Whaere slip-on Manges are welded o pipe with a
siagle fller weld, the weld shall be on the Db sde of the
Maage, el s mbmbmoanm thiroat weled thlekoess shall no be
less o 1225 thimes the pipe wall thickness or the bl thick-
e, wlielever is les

565245 Face welds on il ineernal Gwe of the fhoge shiall e
permdiied as b wter seal moaddisbon o the huboweld veginised
in 24

56246 Tile for Jongloidiml ssalupeake beeelng sliall e
mbngmum Uwoar webd thickmes ool les than 125 does the
prigee wall hdekiness anel welded on bothe sicdes of tse onges
dlimnisin.

565247 Where welding & pesformed, the followiig shall

apyly

(1 Huoles cor o pagang for ootless shall e oeme e the fall
il alimeter of fatkiags peioe ooweliling npliace of the
Fncings.

{1y Dascs shall be recereved.

(% Oipeniogs cil o pping shall be snoodh bene, aned all
frvterimal sl oo weleling resddue shall e reoved,

4y Firtings slall ool penetraie e interml dinetes of the
g

(4 Bl plaves shall not e welded wothe ends of paping or
farthig

iy Faccings shall ool e mesdified.

CFF 0 Mus, olips, eve s, anele brackes, or o Bseners
shadl ned Tse woeliled] tes ;:Ii;:l-l' o HiElbgs, chcepl s pernil-
b A SO AU Gl BLSUEALG,

(4 Complered welds shall be foee Bom ercks, ncomplese
fusghamy, swchiwee poresity greater than Y, e (15 oam)

W2 Ecktian

digmerer, and undercot deeper than 25 peroent ol the
wall thickmess e Y b (08 mm f,

{1 Completed  circomberemial ban welid reinforcemenis
ahill e excee] Fe i, (84 o).

5525 Chunlificadions,

55250 A welding procedure shall be prepured msd gualifiet
by the conmaoior gr fabricavor before aoy welding is done,

SAER2 Calification of the welding procedure o e used
anel the pedoomance of all weliders wml welding aperators shall
he required ami shall mees o excecd the requiremens of
Amnerican Welding Socien Stancrd AWS B2 1R EM, Speifice-
i fer Welitheg Pyocations s Proforsance Qralifocier; ASME,
Fetder oined Prenvene Vool Cole (P, Necttan IX, Wildieg, Bmesing,
and  Faseng CQealifiontioes o ather applicable  cuialification
stamekard m required Dy the AHL exoept as permitted by
hA.E5d

ABA2E3 Successtul procedure qualifickion of complere join
peneimaticn groove welds shall quality partial joim pencimtion
{groowe/filles) welds and filler welids in accordance with the
prrisasions af this standard.

ShE5d4 Webding procedures  aqualified  oder  ssandands
recopmized by presions editions of  this smndand shall be
vl v be cemrin e inosse,

5R258  Conmnoters or fubriaors shoall be responsibide for all
welding they produce

SAEAE Fach conactor or fabricator shall have ovailabée o
thie aniheriy having jurisdiction an ssabbshed wriden gqulin
msaranee precedure snsuring complivnee wat the regpuine-
menis ol 553N,

SALG Records,

58060 Webders or welding machine gpesmors shall, upon
cofm pletion of esch welded pipe, place their wlentifiabie mark
ar labsel onao each picce mijocemt o o weld

55262 Conacors or fabncaoss shall mamiain cenified
records of thie procedures vsed and the welders o welifing
machine uperawrs empdoyed by shem, along with their welting
identitication, which shall he aailable 1o the avithesrity havi g

Jurisdicrion,

55263 Records shall shong the dane amd the el of proce-
dlure and perfrmanes gqualificaiens aod shall be sailable o
il Avharify i jurisdictica,

St Groove Jobning Medhods,

SARIEY Pipe joined with graosoved couplinggs shall be pxned by
a lismed combination of couplings, mskes. and groove dimen-
e

5002 Crowwved connecions of Fomgs and  salves, ancd
grovwes cl b ralled om pipe shill, be dimenaonally compani-
Bl wight this couplings,

SRS Coooved couplings, inclheding mskeis used on preac-
tiom anel deligne syeiems, shall be lsed for dee pipe senvice.

BBd Brazed Joinis.

SBALT Joinis for the connection of copper tube shall be
birzed wsineg the braging maerial in Tabie 5251,

542 Field bragng shall Te permined,
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5548 Sate bearing practices shidl be followed in acoordance
with NFPA DR,

St Brazing mcthords shall comply swisle gl of sthe regquire-
menie of AWS B2 2B0EM, Sendaond! for Brazing Procedun mred
Fo e (sl v

S.BbB Fittmigs ssexdl oo oin copper arbe shall be mamofic-
ieredd in accordiwee with Talde 54001 @r shall be lisged as
mechunsally formed Sestmigled connscison sisiems,

Sofub B P sz shall bee performed iF there i i nmemee i
ol muin, smiw; sleer, or high wind on the brase orea of e nibe
p|1:5-|l|||:|.

SuBh, 7 Banzing shall be performeed in acoorclinee st the
Fesllemaings

i1y Fittimgs amd branch connections shall not peneiate the
inpermal digmeter of the mwbing,

i3y Copper ploes shiall no De el e encds of mibing ar
furinigs

thy Fartimgs shall por be musdified

4y Mums, clips, eve pods, ample brwkers, or other fastenes
ahiall e e brpeer] s bnbe cor fintings,

5548 Where the whe size in oo nan ol whing is being
refuced, @ reducing Fing designed for thin purpese sl be
el

5548 Cranlificaibome,

50490 A humng proceslure shiadl e prepaed i gualified
b the conmacer or Tebricannr befose any brvdng & done.

55492 Chulificaion of the bruging peocedure o b wsed
and performance of all hreers and braging operators shall ke
redpuiret aned shall mess or eocesd the reirements of AWS
B2.2/132.2M, Standd ol for Brassg Prevedume agd Pegformance (el
fII'I."4|'|||||J.l.

55485 Comuretors of falwicators shall be responsilde o all
braeing shey produee

55494 Each cootractow or fubricacor shall have mailabde
ithe aushaoriny having jursdicdon an estahlished written cualio
asaranee. procedune ensurnng complisnee with the require-
menis af BT,

5495 Records,

554950 Convractors il fabricators shadl pppincain cenitied
recnntls of the hraang procedures wsed and the brazers aml
brwing operators emydoyed by then,

50548532 Hecords shall shiow the e and the  resolis of
jprescedure g peeformance qualiGeation, asd shall be availa-
bl v ahe puthority having jurisdiction.

555 Oiher Types. hher joiniig methods. investigared for
suitzihility iy waner spray sprinkler insndlations and lsied for
ithis service shall be pemmitned where install=d in acoprdance
with thedr lsting Rminsoens including installation osarnsciions,

b End Treaimeen.

Sl Pipe ends shall have Toos and fins removed  afier
CILLiT

8062 Pipe used with listed fimings and i end oreanmen
shall be in accortlance with the Fming manufaciirers insalla-
taon i st ruciogs o e fioing's listng

540 Hamgers,

541 General, The types of haggers sed shall be o aceood-
ances witls the seapaire mens of BMEPA 1S,

54.2 Hamgers osed oanebsns or in leativns whers corrosive
conditions exist shill be mabianized, suitehly coamsl, or fabrics-
e o conrasicn-resisive marerials

AT Valves.
ST Control Valves.

STED AN walves comtrodling conmestions Wy water sipplics
anel v supphy pipes s waler spray nogehes slall be lisved i
carimg valves,

5002 Listed imdergropml guie wlves equipped with lsted
ielicanor pasts shall e penmwined inowndergroand applicaions,

5003 Where approsed, repliwement o installaton of a
nomandicaing valve, such as o Tarench-opermied romdway baong,
shadl b permzited o be ansialbed,

5104 Conrmol walves shall non Slose i less ihan 5 seconds
when operated a1 maximum possibde speed From the fally apen
[rsting

TS5 Waler-tpe valves sith components this extenid beyondd
thi= valve body shall e instalied oo maneer that o sl
imerfere wicth the aperation of any swiem componenis,

5.0.2 System Actuathon Valves.
SRR Sysiem actotion valves shall e Jispedd

5.2 Nccessories used i operawe the acmuaion saboe shall
b Nisterl andd conmpratilile,

S5 Swtem acticsiion vabves shall be provided wich man il
means of actaation indepeident of the amomatic release
avstean and desection devices,

S0.24 Alarm check villves shall nen reguire an independen
miesans of seivisn,

STEE Mabal coptock of actsion viehves shall nor reqeine a
pulll af moere dlean M IBECLTE M or & meovemenn of neore thin
L4 i CRAG mm | an seoure operion,

7.5 Drraln Valves prad Test Valwes.  Diradn valves amnd 1est valves
shiall b appesed,

5.4 ldeniificaiion of Yalves,

.TAY Al contol, deaim, and test connecion vakes shall be
priovitled with permanenthy marked weatherproal. meal or
rigicl plustic ideniificamon sigms,

542 The ennification sign shall besecuned with corrosion-
ressistan i wine, chann, or other apgaroved means,

58 Prossure Gauges.  Beguired presove ppoges shil] be Tsied
wnel shall have a weiommm lmit nas Less than twice the nosmeal
wiwking pressire whene inssalbed,

50 Srrainers.

588 Pipeline strabners shall be spealficille Bsied for ose in
walel sipply donnec e

5.2 Sarainers shall be capable of remsing frosi e waier all
solids ol sufficient gee o elsomec the spray noesdes [ normal
Wb ER 2 amo ) prerfesions aee qultable]
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1514 WATER SPEUAY FIXED SYSTEMS FOR FIRE PROTECTION

588 Pipeline sainer dedgns shall incorporae o Nushing
e,

S84 Inchivichial o ineegral stmaineis (o spoy nogsles, where
reduired, shall he capabide of removing from the wager all solicls
of sifficient sige wh olstrict dlee spray nosle they sere.

S0 Fire Dhepartmang Caonmseciions,

BIR] Unbess e pegoirements of 51000, 5. 1k13 o
S ELA are e, the hre deparmment connectionis) shall
vomnsist of oo 25 b, (65 oun) connections istog MH interal

threaded swivel Hlli:ll;|.|;l:.=::| with “25=-7.5 MH stambard theeard,® ax
apecified in BEPA M5 (182146012 9.0

SALTA® Where locad five department cosaecions da gol
conform o NEPA TUGR e authoriny lbavioeg jorisdicsion shall
e peeromiisd o designate e coniecibon e e sl
[18:16.025.10.1]

510012 The e of theedbes couplings sall be permanied
where rexpaived v e suthosiy baving jumsdie domn angd wlyere
It Goe suchy wse, JIER16. 020512

510058 A single-owler fre department connecton shall be
accepiable wheve pped w8 3 e (B0 ) o smaller deer
[13:6.02.%.1.5]

5108 Fore deparmment comnections shall e eqquipgped with
apgeroned plugs on e, propely seeamed sl arcanged B easy
vl Iy fire chepaertmenis. 130602052

5.10.8 Fue depariment covmectbons aall be ol an apgaosed
iy, (18016, 1208

5,01 Alarms,

00T Winerihow alivm apgprarains shall be leed For ihis s
LN

002 An b onin sbadl inclode o Gsted mechanmeal abom
anr Tanvrn o s st eletnie dbevioe, ledl, speither, b, o saren.

5009 Chuchisor  watesmotor-operaied o elecincally ogper-
ated bells sl be gromeeded fom the westher and shall e
prirvided with guards

S04 Al pipbeg v waresmoloe-operaied didees shall b
gibbamized sweel, brss, copper, o other aggrosed  metliic
cormsnnresistant material of not les than ' ine (20 mm)
e nal pipe sise.

K115 'l"‘iping hemveen the warer Spray sysiem aniel @ pressITe
artuaderd nl:rm-ilﬁliarin;u_' device shall T FI'.‘I.TI.rIi?'I!‘I"l sieel, hirass,
COPPET, or othuer rl.pprum'd mietallic cowrrosion-resiscant mnieraal

ol el Dess thean 3 dn (10 i nosakinad phpe shee,

51016 Drxins froan alann deyvices shadl be sized and ananged
i prevent water verHow ai the doun conoection when sysiem
diins are open wile anf wiwler seiem pressuce.

11T Elecirical alim devices used cutdoors shall be listed
Tear iluis puiTpaise,

511 Electrcal Aitings ancl devices listed foc mse in laosard-
s locaions shall be used whese required by MRPL AR

502 Deteciion Systems.

B2 1 Anoemaaie ddefecliom H|ui.].1|||rn.l|. rebease devices, and
svstem pecesnries shall be listed oo e intencded ase,

W2 Ecktian

5022 The detection swiens shall be amiomatically supenased
in arcortlonee with NP4 72

Chagicr i Iistalladon Requiremenis

il Baslc Requeiressenis.,

til.l Hazordows Locatons. Comwponens of ihe elecinical
portions e water spray sslems that are bstalled in e lssified
lowe nivmns s cbeflaved i Arviche M0 of XA Jshall be lseed for
st s,

f.1.2% Elecirienl Clearanees,

121 AN system componenis shall be located s as w0 muin-
inim mamimon elecirical dlesrances from e pans,

6.1.2.2 The elecrical clearanoes i Table G102 shall apply w
aliniseles o SE0CF fr ¢ TEHME md o Jess

G028 A alvitudes in excess o W6 ( HERD m), the decirieal
clearance shall be incressed o the e of | percen for each
KA R R b e resise b altide abose S0 T {1 40HD o)

613 Where the design BIL is ol avaitalbde and whese nomi-
nal wediape s used for the disigm oritevion, the highest mini-
inimnm ilearance listed For this group shall be o,

6.2 Warer Spray Mozeles.
6.2.1% Selection.
620,01 Oipen water sgeray mowdles slall s gsecd,

Table 6.1.2.2 Electrical Clearance from Water Spray
Eyuipment i Live Uninsualbsied Elecrical Components

Momimal  Maxinmaom Minimum® Cleamamee
Swstem System
Yolage Volmge  Design BIL
(kh) (k¥ (k¥ i mm

T 154 14.5 1K) T |78
250 4.3 15 11 st |
4.5 A 20K 13 350
BTN 444 250 17 492
[P T2.5 H00 P a5
1m0 1214k et} E: v 1T
LssEa 4540 G A B
IG1.0 1iELA) Fh o 1474
2R 242 4p Kl 6 [ELETH
i R4 2134
5.0 e [0 A4 2154
131K {4 L S
LR Pl Al 151Kl L | A1A00
IEILL 144 Hieos
TG00 A B L7 242

Mot BILL values are expressed as Bilovadis (KY), the onmber being the
orest value of the full wavw impuobe s i dse elecircal eguopment is
esipmed o walbistand For BIL vaibaes that see e lised o e @bl
hrarances con be fownd by interpolaon,

*For wdiages ap e 16l EY, the cheamnees ard iaken from ST A For
vid ey 230 KY e abaove, the clearnnces are taken from Tahle 13244
TEEE C2, Nevdsorrod Edrcimiad Safery {ode,
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6212 Avomaric noexles shall be permined where posigicned
anel Jocated snoas e provide satisfaciore. performnce winl)
respect o sctvitken e and disiaboion,

6215 The selection of the ivpe and size of spray nozzles shall
b mdle with proper considlemiben gven o sich facoors as
dischonge chanwerisice, physicil chamoer of the hozand
imedved, amlbent conditions, material Hiely o be larming,
and the design objectives of the seeenmn,

6214 Where approsed, sprinklers shall be perminied i be
el i waier sprayosvstems il insialled i posioons oher
Uiy mnticipated by their lisong o acieve specilic resulis
wihere specinl sinsings reoguine,

6.2.2 Temperature Rating. The tonperamce rating for aoio-
matic miozles shall be bised on she masimum amblent temper-
anre and detesminesl in sccordance with MFW 1S

6.3 Waer sprwy iwsedes shall be permitted o e placesd in
apy position, within their Being limisanions, pecessry d olsiin
prceper cowerage of the grogecied aren.

624 The positicning of witer spray woeeles shall e hede an
equlinntbony oof all thee tollonsing facmss

G113 The shape and see ol the arem v be proeoed

(3 The nowsle design and characienstics of (e waler spray
it v b praodoced

(A The effec of wind and five drafi on very small drog sizes
aor ki Burge dvoge sizes wiith Bsle inidal selociy

4y The potenmal o mis the mrges surface and  inoesse
WIkIET wasingr

(5 The effecis of nogzle arieniation on coverage Chireris
s

tih The potential for meschanical damage

6.4 Piplng Installotbos,
A Valves.

6800 Waker Supply Comirol Vabees. Each sveiem shall be
provibed with a comred silve loecaed sooas o e socessible
during a fire in the area the sstem prstects, or any - sljicem
areas, o, in the care of swicms installed for fiee prevention,
during the exbsence of the conimngency o which the sysaem is
inacatlisd,

6.50.1.2 Valve Supervisbon,  Valves contealling s woer supply
ik winler sgeray svatems shall e supervised in ols nosmally open
posaticn by aine e ahe feslleniing methiocds:

tly Cemral stadon, progrietary, or remdale station alamm semn-
ice

(48 Local alarm service that will canse the soundling of an
auiclibile signal at o constntly atender poisi

i Looking valves Gpen

f4h Bealing of valves il sgproved weekly recordbed inspec
tion where vilves are becater within fenced enchisures
uneker the conirol of tie gemer

6.0 0.8 Ulnderground gaie valves with roadway boxes shall nop
b reguied o b s pervisel,

ik bd Location of System Actaatben Yalves.

B A Svsiean pomuatian salves shull bie as close 1o the bl
presteried as aceesslility dhuring the emergency will pecmii,

G142 The leaton af sysiem pemetion valves shall behsle
an eviluatsn ol all ihe following facus:

{1} Padiani hear fromn exposng fire

(2F  Fowenoal for explossms

13 The lucaricn wd acrngement of diminage ecilities
anelcing dikes, trena hes, and impeeanding basi s

CEF Potentid fin freesng mscl mechiankeal dianoge

(F Accessibilie

(fip  Bysiem discharge iime

6.4.2 Pipe Sappori,

0320 Sysiem papang shall be supporied we maintain its integ-
riny ineker Fime conditibme

6522 Piping shall be suppocted Troem stes] or concrete siic-
tral mem bers or pape stsils

63220 Whers o horizontd brackes & wsed o gy the
syt ppangg o the pipe s, 19 shall e e mare than 18 i,
PEAT.2 mmp e measuned horisonally from the cemerline of
thie pipe s v the centerling of the sippor pipe,

68.222% Pipe stands wsed o sippon piping shall b in
accortlice with Table GAED W), Table 65328 h), and
Tabke (6.52.2.2(c) fo detemmine maximum  heighes Fer pipe
stamnels mypporting various diameters of lonped pigang,

GR223 Whers a comtlsvered supgsnm amm & wsel to seppon
syatean pipang. the mimimm soe of the support anm shall be
such thad the section musiulis regquiced B Tilsle 6052223000
anel Table ARZ0ED deste i exceedd e sectivn ool o
thit supgeor armm,

62224 Where pipe stands are mserd o sipport siright rans
of piping or sher conligmanons (hat are nod heoped or wre
non gy supgroried ai the wp of the pipe stand o manner
thias vall pesise mowement s sl directions, the pipe stands shall
be designed in accordanoe with the reguirements af KEPA 15,

6.2.2.5% [stance betwesn pipe stands esceeding these in
Tihie 63225 shall be permiiter] whese a 45-degree diggonal is
attiched between the pipe s and the loog gping, (S
e AAT 2250 Foo piping ol other than Schedule 40, pipe
stamel shaifl be spaced in accordance with the hanger referemes
of BWEPA 15,

68226 Fipe siands shall be constmoied of Schedule 40
thieaded pige, malleable fon Tange base. and shall have o
threacled, grooved, sorwelded cap o,

G82.2,7% Pipe wands shall be anchasred o coascreie pier or
foeing with enher expansion shields, bols for concret, or
casH-in-place | hiks

B3228% Piping shall be atmched w0 e pipe siand wil -
baales o enquialent arachinen,

k23 Piping sepport shall be permined o be amached
direnly o vessels Gr other squipoveni, providied slee equipmeni
is Capihle of supporing the sistem andd che design s cemified
b a regsiered profesional enginees,

6824 Tapping wwd  diilling of leedbernng  srscural
ebemens shall e penmined only shere the design of the s
tral members wkes the deilling or @ppEng inte aocoant,
where the design includes the additsnal loads created by the
woater spray swsten, aiml where the design is cenifed by @ repgis
tereil professonal enginesr,
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151t WATER SPEUAY FIXED SYSTEMS FOR FIRE PROTECTION

Table §.5.2.2.2(a) Maximum Pipe Stand Heights for Axlally Loaded Pipe Stands

Fipe Stand Diamcter

StemPipe 1. 2in Pein. S 4in Gie

Ihiamneter fu m M m I m i " fi ] i m
1% imn [ R L 14 27 I6 DHA4n 28 8555 A0 S W04
5. = 2 12 A6k I 488 e TR ) a0 dld ) b4
PLVNT [ 1.ES 1y 305 I4 4.27 24 753 30 al4 30 0,14
. _— _— H 24 [2 366 22 [Tl 300 914 3 CHE
4 Hil, = — =Ts - = = e = 10 54K Hil 0,14
B . — — — — -— —_ —_ —_ 1 345 ) u4
B . — —_ e - — — [ = = - A1) ERE

Table 6.4.2.2.2(by Maximum Fipe Stand Heighis with Suppor Arms Up to 1 0 in. (0505 m} in
Lemypih

Fipe Stnd Diameter
System Pipe 144 in. 2 hn Ha in. 3 im. 4 . 1 imi.
Dimmeter fi m fi m I m i m fi m fi m
| 44 iim 0 | 4 427 1€ Hd4u L T K 0 414 Hil 0,14
2 —_ —_ L B I 4.8K "h e a0 94 i URE
uin —_ - i 244 i4 427 24 ¥a32 80 94 o 9.04
% - —_ - - 12 %66 AL Tl | A 914 1] R E
4 i, — — —_ —_ _— —_ —_— — [T 5 i ] .14
ti . —_ —_ — —_ -— — —_ —_ 1 345 R PR E
B i, — - —_ - _ — —_ - 10 3G dMr 9,04

Tabde 6.4.2.2.2(c) Maxiomum Fipe Stand Heighis with Suppoert Arms Up fo 1006 o, (046 m)
Lengh

'Pipl: Stnnd Dinmeter
E}HE:TH HJ“" 1% . ETT ok in. 3 i 4 . [FRT8

Diameter fi m fi m I m I m fi m [ m
1% 1 — — 14 427 I Gl dh HAE A 44 ) 014
2 . - = = = G 488 26 T7.92 A0 914 i) ERE
2 in —_ = —_— - 14 427 24 732 3 Sl4 MW 904
RETHR — —_— - —_ 12 66 LA Tl | b L I i) 214
4 . —_ — _ — — — —_ —_ 1 845 Al 014
B i, = - = - — —_ — = 10 F4K5 i | 014
B i _ = —_— - - - —_ - —_ - M 904

Tabde 6.3.2.2.5(n) Required Section Modulus for Pipe Stand Horizoniml Seppost Aves | Dl in.
(0,505 m) in Lengih

Maominal Dismeter af P‘ipe Hnin!; E|.||:||mrind — Srhedube 10 Sgesl

Iin. 1.2%im. LAin 2in. %5 i Hin 35in. 4 in. T i b i, B im.

15 17 3203 24 L& .4k 4 L (i 0845 14k
Meominal DHameter of Fipe Being Supporicd — Scheduole 40 Speel

I . L% im,  Lhin 2ine 280w 3 ilr_-ﬂ.:'J b din Bin. th B k.

[N IF ik 18 22 0.2y k. {hA% 1,54 (I {86 1148 | Aid

Frar 5L umms; | m. = 2854 men; 8 fre 050 m.
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IS PALLATION BEGL TREMENTS 1517
Table 6.3.2.2 5(b) Boguired Section Modubus for Pipe Siand Horleowial Support Arms 1 {1 6 .
(0,86 m) i Length (o)
Mombmal THammeier of Pipe Being Supporied — Schedub: 10 Sdeal
Lim, L 3%im,  LbHine 2in, EHim  Sin,  Abim.  4in i, fi i, i,
(2% 4k 2 131 14,50 k44 {154 1L nys R .97 &rl
Momina DHameter of Fipe Being Supparted — Schedule A0 Steel

lin. 11236im.  LBhim 2in, %5hinm. B A.0m. 4 in. T iam. 6 i, B im.

4 125 (1 s .41 k.54 (L IR 1} 45 1249 1.6t 246
Fog 51 unias, | o, =254 mm; 0 frs 0620 oy,
6325 Where welding of suppons divectly o vessels or eopaips Talle 6.5,2.2.5 Pipe Stand Distae
men is necessary, it shall be done ina safe manner in conform-
ance with the prm'i.-:i.-:am of ull safety, stmwctaral, and fre coades lﬂﬂ]l Niie Distance Betveen FT"" S
aned smnddards.

ir1. T 3 mm
AA.2.6% Hangers shall be inslled and becazed in accordance - - s
with NFPA 1% 1 24 [ SlEs
RS #Hh 12 ARGH
6A.ET* "n-'r"hrl' re the pipe support. methods oudined in_ 1.I:|is a Bl i4 BT i
stanbared or MEPA 13 cannast be userd, WAL ET 5Py Sysiem piping ara Fo=00 15 4574
shuldl be suppaorted in o manner equivalent o the performance
redqpuiremenis of this stendard or NFPA 15 and the design cemis
Fiedd b o regristered professional enginecr. Talbile 5.5.5.7 Drava Sise
6528 Piping shall be supported and braced 1o restoicn moves
ment diue o noxde reaction and water surges so that sysiem Hhﬂan.hhh'lﬂ'lm Size of ['“"_“ Cammection
performance and integrite is mainiined. I.'J...“..!. ';-::l
P ing Droinaes. Ul w2 Foor Linges
Pﬂ“ & - 2 5 alg 1 ar I;l.rg'rr

3Rl Al wuaer STV FELET pi.p[' ancd ﬁ|1'i|1g:l. shall b in= 4z hig:m 2 el
sizllead =0 that the svsicm can be dmined.

3352 [hins shall d.is-rh:J.rgr & safe Bscation, amd dimin
wvitlves, where Fl'ﬂ'l'i.ﬂr‘-.'f. shiall be acccssible.

6333 Dmins shall noe be divealy imerconnecied with any
SWET SUSLETTI,

6354 The dmain :'I:in‘lmrgr shall confrnm 1o any healtly o
wiier department regulations,

BAEE Meoans: shall e FILTlﬁ-ﬂl."d o vierify water flow ll'l.l'mlg"h
thie drain.

6R36% Fach sysiem shall be pravided with drin connecions
fexr svstem risers, mxins, and actuation vaboes,

63357 Dmin connections shall bhe soed as shown in Table
L e

G0 8 Auxiliary Dralos,

6.3.5.8.0  Auxillary drains slall e provided where & change in
plpang direction prevents dradnage of syeem plping throoagh
elthey tlee madn drabn vale of open water spray nozzles.

6.3.5.8.2 The siring of auilbary dradins for water spray systems
shall be i accoidance with Table 6.3, 3,82

G604 Protection Agaksst Frecrg.
G340 Whers used, valve pooemns shall be Vglsied and heaved,

Moer For 81 wmiis, 1o = 5.4 mom

Tahle £.5.58.2 Minimum Aoxiliary Dieain Siee for Trapped
Water Spray Piping

Vahune of Tropped Piping
gal L Dirain Size (i)
<0 o IR ke
% pan Gl 1850w FEOL% Y
= b e L 14

Feoge- For B ks, §gad = 58 L 1in, = 5.4 mina,

6.3.4.2 The souree o heat shall be of a PFI'I'IL.'II1EI11|'!.' iristaliecd
iype and shall be capable nf mainmining a room tempe miure
ab irmandmmom of Hi'F (4700,

LAY Where waterhilled mprlh' FIliT.iI.'-.I. TS, SR ri%ers, or
Fercd mmaxd ms peEis 1I1m||gi|. OpEn anks, ool rocime, prassaEewiys,
or other ares rxpmrd T !'n-r:ing., thae rri|:-|.' shiall be pr‘-::-lrrlrc[
against freeng by insulating coverings, frostprood cwing, or
other means capakbde of mainmining a minimum teope cane
of H°F (4"}

634 Unhented areas shall be permiteed o be prosected by
antifreere spsiems in accovdance with WNIPA L3 iF accepable o
thie aushariity handng jurisdicrion.,
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605 Protecrion Agibnesdt Domage Where Subject to Earih-
quakes,  Prodedcion of paping against chimage whese subject
eirtheaikes shall be i aceorclanes with NEES 1,

6% Proteciion of Plping Appinst Damage Where Explosbon
Potemtlnl Exists, Whers waer spray systems pre istalled in
areas having aneexplosion potential, they shall be insiabled inoa
munner than will minimiee damage o the piping anid seem
control and aciuation valves.

fid Bystem Avschmenis,
fi.d. | Alarms,

fid L AN auvomats wider spray spstems shall be prosidend
with i becal alarm

6.4.0.2 Ay Mo fronm a single aadomaic mogzle of dhe smalle
arilice size wstilled an the system or Aow Frosn any geoup ol
peipatate powelbes shall pesult in o sudible slsn on the
jrentises witlin B0 seconds afier low begins,

fid L3 Where a sepamiie detection sysiem s used o goivane
s water spray systee, the wlrm shall be actaaed ndepend-
enth of system water How o indicme operacion of the desection
HVRLETT,

G bt Waner Do alarmes shall be ansmlled in accortanee with
NEPA 13,

fid 1.5 Elecimieally operwied alim atcschmens shall be in-
atalled in pecondanee witly NFE4 72

G 18 Waier spray svstem water ow alinm sisieims than ane
med 3 paryaf a reeguired pronscive sigmaling syseem shadl no be
resdpuiret 1o b sipervised, bog shall he insalled in accondanee
with Artichs T of AR 5

fid.2 Romvisia Mamvual Aciahon.

fid 2.0 A beast one mahual acwiation device independent of
il manual aciuation desice g the svaem acisation valve shall
b installed Foe all antortic ssiems,

4,22 Where the manoal release st ihe spsiens aciition
uilve mests the requirements of G424, 0 separawe remone
ekl sctivation device shall nos be regguined,

6423 Spmicms than proieo nonmally snocorpicd areas shall
ol rer) e @ separade mainsl acivaion means

424 Remore manusl aeostion devices shall e locaer soas
i he consgEoucs, annbstuceed, and Gecessible during an
FUICTEETIC,

425 Remore manusd geiatin devices shall be wlentitied
with @ permanently mirked weatherprool meal or rigid plastic
aign identifving ihe ssiem{s ] oot polled.

fi4d.2.6 The opermble part of each peorbe aomsal acmstion
dhvaoe shiall e mod s than 3% 8 O mb amd nol mose than
-I!-": fi (137 m} ahswe p:u'lr i Flosor level.

fA.3* Fire 'I]-EPu.ruTlml. Conneciion.

fidB1* One or more fire depanment conneciions shall be
pl.m'iflt'-rl as described in this subsection.

.4.3.2 Fire |.‘|.I!"F:I1'I:I'II.E':I11 comnecions shall moc e ru'r.|||:imr] foir
the folkowing insiallations:

W2 Ecktian

(1h  Systems haaved i pemote aress thar are ingcossible for
fire ilepartmens sappor shall s sespeine o fice depan-
ENT SN,

{2} Large-capacity sysienis excecding the pumping capacit of
the fire depanment shadl s regpeice o fire degament
COnECT,

{3F  Ulma-high-speed waber spray svaems shll not requine o
fire chepariment coqrnesiion,

6403 The sumber of owdes and sige of the dales and
piping in the fre depammeni connectn shall be saffcent w
supply the wader spray system denasnil.

b4 The wrrangement winl ather insulion featares of fire
depariment connections shall be n accordance with NFPA 135,

a4 Gagges.
b b Presire gges shall be instlied o follns;
{1} Belews tha svsierm peiumison sl

{2y Alove and Below akrm check valves
AF O the air o waier supply o pilog lines

442 Pressure ganges shall e ismlled so a8 e peomi
remcl,

443 Pressure muges shall be locured where they will o he
subjers o freszing.

febd 4 Provissns shall be msde For test gaugs s the el
ically most pemote noeEle on each svstem,

Bd 5™ A least one maege conmection shill be poovided woor
near the hydmanlically mose remede osde calculated s having
thee least ansouing of pressure usader normad ow cosdinons,

tid A B Where the renoie pavge B oo o aiffersni elevation
tlen the rememes nieeds, corveciins for shetinn pressare shall
b applhiedl,

4.5 Alarm Test Comsmetion for Wet Pipe Systens. An alanm

iesn connection shall be provided fos ol wst pipe systems in
secordhurce with MEPA 13,

fid. 6 Siralners.

tid 0™ Main pipeling stminers shall be prosdded o all
steans aillzing oozl with walervans bess ian % b
(b5 man) mmd bor any ssiens where the water B likely (o
cotatiin nhbaleective ne ezl

b2 BWlabnline gdpeline saimers shadl e inscatlod sooas o be
et lle fog flishiog oo dleaining,

A3 [nchivichiaal or bategeal srainers shiall be prosided w
ench nozzle whers wihe rwinys senaller tham Y in, 5 mom) e
nusesd,

6.5 Automaotic Decectinn Ell:’.ﬂPl'I:IEl:II‘_
.l Prodection

.l Corrosion Protection. Desection ﬂ'llli.T.imf'l.ll inseallecd
cutdonrs ar in the presence of possible corrosive mpoms or
nlrrumphﬂrﬂ. shall he Pll'ﬂlt‘d.‘l.l!-l’] from  cowrrosinm 'I'H,' srirhle
materialy of consimection or I:-::r wiiinhke l'H'|'|II:‘r.|iI.'II'I Lmljng:
u|'||:|linr] h'|. the rqllipmr'ul manufactiren

6.5.1.2 Proteciive [kt tian EH'.lLIiPI'rI.-I:‘I'I.'I rﬂ]ui.ring
zprn!ﬂ:l'in:m froom the weather shall b p'rmid-rfl with n CITITY,
hnar, orother suizhle protectinn.
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6.5 0.53% Mechanbeal Damage.  Dewectvn equeipmein shill be
locied sis a5 10 be prodecied froos mechanicsl damsge

Gk b4 Mounding, Desteoiors shall, in sl cises, be sappeited
independenily of their atchment o wires or mbing.

6515 Piloe Sprinklers. Filod-type amomanic sprinklers shall
b peErminied o be supported by theie piping ar nahing,

6.5.2 Selection, Location, and Spacing of Deieciors.,

G520 The selection, Wocution, wsd spacing of automatk: fire
degectors for the actumtion of fised waler spray sysiems shall
merd or exceed the applicable requiremenis of NP 72, and
b= comnsisaene winls the following:

L0y T obwmineil from feld ru[u*rif—nn:ﬁ
(F Teus
G Emginesrimg sureys
4 Manafioarer s pecammendiiions
(%1 Deepectods’ listing criteria
(G Mare of the hazar] being probecied
(¥) Baeth secramal ol shoosmal ain velociiies
#1 Bange of andcipated tempseratires
(i Maxinm expecied mes of wmpenire change poeler
nowthire comdlinons
1y Mwmberand heigh of el lesels
(11 Effests of precipimtion (main anel spae)
(12 Presence ol magninude of elecmamagnesic inerler
eHae
(14 Presence of obstoscieos thie might resmod o mitigaie
tiedy dereciion
1y Onher conehiiome that might affect the eMicacy of the fire
detection cinpoyed

65,22 [heieciors sholl be bcaned 0 05 o promgahy’ respeenid o
a lire, Mamienable gos ebease cor other design concdition,

.50.2.2.0 The detectinon syssem shall be cagrable of deiering @
fire upe 1o the elesagion of tee highest level of procecied sguip-
meng surface,

6.5.2.2.2 Detectors shall he bcaed s that po pomion of the
higard being progecied exwends beyond e perimeter line of
deserton,

65257 Omdeor Detecior Spacing.

652501 Where locaied oui of doors or in the open, the spac-
ing of fxed wemperatiee or noe-olerise deteciors shall be
reafucer] by @i besst Db perceme fromm the listed spacings nider
st h ceilings,

65,232 Where feating his deimonstrated secepiable perfornm-
anee b other spocings, these spacings shall be permited,

65285 Piloe sprinklers spaced nopccomdance with 6,524
ahudl o resguive vedueed spacing.

652354 Whepe specilic guidance is provided o the listing,
ifereviors specilically lsied for oodoosr insiallagaen shall be
installed in socordance with the listing requiremenis.

G524 Pllo-Tepe Sprinklers,

68.24.1 The wemperatre mting ol pilotsype sprinklers shall
e sebectedd in accordumee with NFPA 13,

G5 2.4.2 Where bocaied uder o ceiling, ikl sprinklers shall
b paositicned in sccordinee wit the requarements for anino-
manc aprinkless i BNEPA 1S,

5248 Baximom herieciml spacing for indoor locaiions
shiall rew exeesr 12 01 (5.7 m),

5244 The obevucicn o woer distbotion rules for ames
mustic sprinkbers shall not be requiived o be followed whens
pitot sprinklers are nsedd,

65245 Filensprinkles shall be pemmiieed o be spaced nere
than 22 i, (550 mom ) below o ceiling or deck where the imaxi-
o spacing bemween pilor sprinklers s 8000 (8 m or less

G246 Chiber maximum horonial piled sprinkler spodings
differing from thase required in B5E 42 andd B 2405 shall be
permined whers they are insmlled in wceordance with their lis-
ing.

65247 Pilot sprinklers locabed onidodre, sech as in open
proess s tupes, shall be spaced soch shar the eleasion of o
single level of pilet sprinklens and bersecn additomal Tevels ol
pilot sprinklevs shall el excesd 17 f1 (5.2 mb,

65248 The hemoonal disonee bermeen pilol sprnklers
il ledd omtel s shiall pet exceed 800 355 m)

65249 The horeonal distanee berween pilor spranklers
imsiilled panclosars oo @ given bl shall be permined o be
imcreased we WO (8 mb where the elevation of the fica level
does nol excesd 15 0 (BB m), the dismnce Berween additicnal
Ievels deses new exceed 1200 03T mo, and tie palad sprnklers
are staggeredd versieally.

G 24.00 Onher verndcal pilor sprinkier spacings differing
frovon thosse required i 65,247 and 65248 shall be pernit-
il where installed i corchanae il thein BEtimg.

65,25 Spocial Shuations.
6.5.2.5.1 Open-Sided Rulldings.

Gf 2500 Dresectors locaied i opensieked basildings shall
Folbie the isdoor spacing mles,

652502 A line of detecusrs in accordance with the sodooy
tletec i spacing miles shall e located along the open s of
arpensided boildings

65252 Under Open Coptbags, Detecoors locaied  ander
apen goatingsshall i spaced in pocopdance with 65,435,

6526 Two or Mope Sysiens, Where there are o or monre
aljarem witer sppry sysems 0 one grea conirolled by separie
detection ssems, the detectors on each sysiein shall be spoared
ine pendenily as @ the dividing line beiween the s we e
& wall or drall cortain,

6527 Flammahle Gas Detectors.

AR Flammable gas deteciorm shall be locaved with consid-
erticn lor e densig of the amnabsle gas sl s wmpen-
ture uned prosimity 1w equipment where Isakage is mwne Gikely

T T,

65272 Access for testing, calibmation, and mainenamwe o
Famminatde mis dereciors shudl e provided,

6528 Radiaod  Enevgy-Semslng Fire  Detectors,  Radiani
eneresensing fee detecoots shull be spacen paad bicied in
arcordanee with their listings and manufacrers reronnnen-
olil e,
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653 Arrangement and Supervision of Systems,
A58 Elecirical Systems,

S b0 Water spray sysmems thin depend on elecirie thermo-
siats, relay circwing, Aammable me deieciors, or other dmilar
eipuipment shall be so wmanged  thar such  eguipment s
med iy #nergi e or complesely supsrvised inoa maser tha
will resuly in possinive: noaaficeinna of an aboormal condicon in
accordance with MPA 72 unless filare of the detection spsem
resstilis i nhee peranion of the waer spray sysiem,

A01.2 Supervision shall inclode, b nod e Bmibted e, the
iri pprig device, salenokd vabee, and am contseciing wiring,

fi.5.5.2 Proematic sl Hydraslhe Systems.  Poeaemartioalby and
hatraufically epemmmed svspeoms shall be supervised oo munner
stk that Gaklere will vesalsin positive poificstion of the abass-
il comdition, unless the Failire resulis in opersion of the
WIIET B SsLE,

Chaptir T Design Ohjectives
.1 Bvstem Dhesipn.

10 Symemns shall be arrpnpedd for ausomatic opetation with
anpglementry maal pEing means provide,

1.2 Mannal operagon shall be permited where aummanc
anperiiien ol the sstem presenes s hazard o personned,

213 Manul opecation of the ssem shall be  permiiel
where 4 sysien is Bolaled ol atended by iaiied pessonmsel o
all times,

LA Spaems shall be designed. o pecomplish an least one of
s design objectves chefimed in Sectivay 4.1 sl in acocrdsce
with Sections 7.2 though 7.5 as applicable

LS Spsems shall be peroined 1o have other design olsec-
tives: regquinng  differsnr protecion shers approved by the
auharity having jursdiceion,

LLE* The svaem. and waier supplies shall be designed o
admin witer inte e piping amd o dischargs sffecive s
apray frem all open noezles withous delay

LT The despn shall ensure that the moele spray pattems
meE o overlip,

LB Nogrke spacing (ventically or herendally) shall nal
exceed 10 (5m),

08 Nogzles shall be permitied 0 excesd the spacing
redquirements of 7,18 where listed for spacing exsceeding 10 A
(hm

L Size of System and Water Dhemsasd,

LLIEE* A single svatem shall noc presecs moere than oase fire
arei.

T LR The numher of sysiems expecien] o ogerae Smlu-
neavisly shidl be dermined by evalmating the following faciors;

1y Possibibe o ol Boming liguids betwesn arens baefore or
during eperation of e water spray sisicms

(30 Poesible flow of hod grees beaween fire areas tha conld
actume acdjinining setems, theeeby incressing demainl

(h Flammable gas detecimm el a0 mimmatically acimmie
AVSLEIT

W2 Ecktian

(4p Ml operasion of i ple ssems
By thher foctors il wosidd pesil in epeermation. of sysemns
cpintsiade of the primany fire ares

TS The hylrailically designed dischargs mbe for a single
syatenn of muliEpls spaaems designetd o ogemie simulianesysh
shiall e excesd the amilodede warer supply, e $2 1)

7.2 Extimpulslhaneni.
T.21 General,

TZ10 Desbpn Obfective. Swsiems shall Be designed o th
extingii e nd shall be accomplished and ol prstecied sorfia
ces shall he cosded o prevens ashback occurming afer the
syatean @ shing of |

7.2.1.2% Extinguishment Meihods, Exingushmeni of Ao by
water spray shall be accomplished by one or a combanaion af
il folliwing miethioils:

{1} Surfiae cooling

{2F  Smothering by prodsced steaim
{81 Emubitication

(4 Diluion

B Ohher facuors

TL1.83" Deslgn Thnsine. A genend mange of wacer spray apgdli-
witicen rages that shall sppdy o eost ardinary smmismsctde solids
nr ]i|.'|1|'ir|:|. shiall b Froom 0,15 ﬂuﬂ;‘ﬂ’ g .50 ;ﬁam_.-'ﬁ’ |60 (L
i) v SR (L i) o] of predecied surfice,

LLLE]D The specific design density for extinguishoment shall
b basedd on test data or knowledpe conceming conditions smi-
far to thise dha will applh in the asioal iotallation

7.2 Cable '.I]'.:.p:nd Cable Faos,

TAELLY Where insulited wire ancd cable or sonmetallic
tubingg & o be protecied by an automatic sader spran (ogsen
norde) spsbem dessggied for extinguishment of Lire that origi-
mates within the cable or tube, the system shall e lvdmaokicelby
designed to impinge waler direcily on each g or group of
cables or mbes ot o net vate of 0,15 gpa/f° (6.1 (1 /min) fm”|
an the projecied plane conwining the cable or wibing way or
.

T2 T Cahie s and coble mems shall be p:'rrrmll:d TR} hr
pl.ﬂc'rrt-d 'h'| -:|-1I1.H WaALET Spray denstties md methods of =
cation where verified B tests and swhere accepiable o II:r
anthoraiy h'm:ng _Fl:n.:ﬂrrrn:m

TARR* Mpevmanic deteceisn devices shall dereo :.mn!rl-uring
o slosednedevelnp flamies,

7234 Where it is hkely thin spills of fammable liguids or
mdeen malerials wall ex cibles, nonmetallic '|||h'ing. arich
tray supports, the design of protection sysiems shall be in
srcordnnee with that spn:'r.il'ied Far e pesLITE pmrrni.-rm. fT
FATA

725 Beh Conyeyors,
7251 General.

TE3L1 Open noeeles shall le located to divect water spray
onin e surbsces o H::ingalinh fire in hydkmulic oil, the helt,
the condents o the belt, or the erive pmis
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LRALZ Wauer spray impangement on srocioral elemesis
shall prewidle . exposire protecton agains: mdiam heat or
i pEnEing Flime,

TERAS Inierlocks shall he provided between the desection
sustenn aned the machinery o shai down bele convews ope-
Lo, e boding upsiream feel. e Sefaons 65w 728}

L2304 The waler supply shull be capalide of supplving boal
o design Aeww pute amd 250 g (044G LAmin) s Jese
streame for o mmdmimum duardon of | hour,

12527 Dirive Linld,

T252.0 The water spray-system shall be maalled o proted
the drve rolk, the mbeup raells, ihe power anits, and 1he
bwdganbic-oil npi,

1.2.3.22 The net nne af waver gpplication for the drive ani
shall be ot less than 025 gpm /A (10,2 (LAming m?| of rall
ancd heldi.

LAY Conveyor Bele

T.23.3.1* The water SETIY 1S shall be insmbed o ann-
mstically wet the b belt, its comtenis, and the ooom reanm
lseli.

7.23.3.2 Ili:.rhnrgr petiters of  water Sy nrredes  shall
erivelop, &t a net rate of not bess than 025 gpm A [HLE (LY
man b "m’|. the 10 anicl Bsostiewm belt surfire area, COTMVEY O
surfaces where combusiible muterials are likely to wreeumiilate,
the structural parts, and the &dler ralls so p|1nm|.1.g the heli

70935 Water SpEAY SRSl pn:l-u'rrn:ul for hell comwevors
shull accomplish either of the follnwing

{1 Extenud enio wransfer belis, transter rq.:lipmml, and trams
fer hu'l.:l'ing

(2 Inmterdock in sech o mivoner char the waider spray syshem
pn:rlrrlmg the ‘lﬂ-dmg kel wall sniomatically aciuaie the
wter spray spwem protecting the first segment of the
diownsiream equipmen

7.8 Caonirnl of I'Lrnﬂ.ug'.
7581 General.

TREL® A sysem for the conol of burning shall OpELE 0%
intended undil there has been dme for che I:||.1rnin[|; mwunbErial s
e consuamedd, for P 10 b imken o shant off the ow of leak
in;g' miterial, or unial the hurning material can e othereise
extingmusher

TAL2 Nowles shall he positiomed o impangre water directhe
an the areas of the soarce of fire and where spills ace fikely to
spread or accumulne.

7.3 1.3 The waier :-I.'|:|r.||.ii._..|.li'l'|l.'l rice shadl he ar a ner e of not
less thavn AR5 gpan 0 (2004 (L min) Sm? | ol probected are.

AL Pumps, Co » inel Helated BEguipment,  Punps
or other devices Lthat handle flanunable lepuids or gases: shall
lave the shalis, seals, aned oifer critscal parts t'!l.'l'l'l.']tl‘l’.iﬂl’] Iy
direcied waier SprY Al aoses mie o rnt less thinn (E50 gpm =
(904 (L man}/m* ol pna-i-:*rl.ﬂd surficce ares of the rq;llip-
I

T3 Flammable and Combusiible Liguid Fool Fies. Waler
spray syalems cesgmed W control pood fires resuliing foom @
Hammalbde or combusible Ggquid spill fre shall e desaged bo

apply ‘8 net mte of not les than 030 gpmfe (122
|fL_.-'||li|:|}.-"|:||:| 5t | prv:rl.utl.-r:d HIL TR

T4 Exposure Protectioo,

Tkl* General, A syspem fov exprsure protecim shall ope-
ate us intended for the antiapaed duration of the exposwe
lire.

Tela2* Veasebs.

TARE Water spray shall be applied o vesel sarfuces (odud-
angg bopr el bottom surlices of verlical vesels) ot o net rate of
not bess than 0.5 gpm/fi (102 (L/min}/m*] of exposed
surfice,

TA X2 YWhere rminclown s n:mrﬂrnpl:,m'd.. the  distnmce
berwren noxles ai different evels o elevoibons, pn:ﬂrrl:inp;
vertical or inclined sorfaces, shall noi exceed T2 [0 (27 mj as
measuned along the surfice,

TALS3* The honzonml dissasce bepween noezles shall be
such tha spmy partecrns meet or overlip o the protected
surfnce.

TAEd Spherical or hosizonial eylindrical surfaces below the
vessel equator shall nod be considered wetnble from mnadown.

TALE Where prajections (manhode flanges, pipe flinges,
SLIpKpT hrackes, relief wmbves, etc, ) will obsdcect waoer spra
coverage, iwchuding rundowm on vertien] surfaces, additional
nnreles shall be insiadled around the projecions te mainain
the wetting patem thit otherwise wounld be seronshy intermap-
el

TAZE All vminsubaed vessel skimz and amy oninsolaved seel
sarldles greater than 12 in. (505 mm) high at the Tonves Fﬂi!‘LI
shall have water spray applied on one exposed [oninsulated)
siche, af 3 met e of mol lews than 095 Er.rll:..-'l:'l.-' | e
(L i} o],

Tebd Stroctares and Misecdlimeous Equipment,

450" Horeontal Srocura]  Sieel, Hosimanl,  snessecd
{primary ) soroctesal steel members shall be prodecied by
iordles aiud plping of sich slee sl osngenseni o dsclerge
et rute of ol kess than 0,10 “Fm.-"ﬂ: 140 (Lmind/m® | over
the welted ares, as per Figure 740310

TAE Hogizontal suawciural steel thad has besn encased in
lare-resstimil insulating mmaterml W provede a level of fire resisg-
ance acceplalde o the authodly having jursdiction shall ol
|'-u|:|ui|'|: walier spry |:rr|.1|e'|:'|.i.-:a||.

Toldhd Altermative Engiuﬂ:riu; Analysis [or Honzootal Struc-
tural Sieel, Homizontal stawivral steel shull not reguire water
spray exposure pretection whers @l ol the following ane met:

—

FIGURE 7oLl  Weiled Swiace of a Structural Member (a
beam or coloumm’.
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i1y Horizongal suucownl sieel shall be anolveed and deier-
minel, throwgh caloulstions certified by o regisiered
prerlessional eongineer, oo wilstined the worsicase postili-
iel five,

d Calculations shall verify that the wemperaiure of the sies|
memhers does o exeesd flan which saoubl e ompromise
stctoral inegmy,

i The salealation methodology shall be approved and
accepibibe wethe anthoroy havng pursdicion,

TA5A4Y Verticnl Structurnl  Steel, Verucal  sooacioral osies
miermibers shall be prodecied by seezbes and piping of such siae
arl artangement & o dischange @ nes e of win kess chion 0,25
gpmy i (102 (LS mind/ m"] over the wetted area, (S Fiar
|

TALES Vertical mrisciural steel that has been eneased in Fre-
resisiani iml.l'lrl.ting muaierial o 'pn:niﬂl.— a level of fAre resistonce
acceptable o the authority having jursdiction shall not nequire
WIMET SRy progeciion,

7406 Aliernative Enginecring Anabysis for Vertical Siroctoral
Steel. Wertical strucnoral steed shall ot reguire soder spray
exposure protection where all of the Bdbaing are met

(1) Vertical ssrwctaral sseel shall be sonbeesd and determined,
throngh calculations ceriified by a registered professional
engineer, o withstand the worst-case posialaerd fice.

{3y Caleolations shall 1.'=:'|.'iF.r that the e ral e nf the steel
membiss does ot exceeed thae which woubd compromise
strmcioral integrrty

3 The calcaksbinon rnrl:h.:n.'hlup;g.' shall he appmw-cf and
arcepmble to the anthority having pursdiction,

T 0T Metal Pipe, Tubing, and Conduii.

T4.3.7.1 Warer Spray intended protect rsrind FI"H" :lll'.-'ing.
and comdmnit in mcks shall be direcosd soward the underside of
the pi.pn, tubes, and conadoii.

TALT2 Water spray prodecricn shall be permitted w0 be
apglied o the top of pipes on recks where water spray piping
canmnt be insalled below the vack duwe o the P:hr'mi:ll o Fh:l'l-‘-
icul damage or where spice s innddequate for proper insolla-
tan.

TALITS The levels metﬁ:l anid the dendies rﬁ||.|i.rﬁ:E shall
b in accorrlnnee with Takde 7437 5

TALET A Warer spray shall be applied 1o the woderside of the
tep bevel evenif lncwed immediately abaove o protecied Level,

Table 7.4.0.9.5 Prowction of Metal Pipe, Tubbig, and Comdad

Plam View Demsity @ Plin View Dessily at

Mumiher . Larvels
o Rack Livwasnt Tevel Ulpper Lewilind Requirny
Leveln g BY (L Amwin)‘m® gy N7 (Lmin)Sm? Moesles
1 125 1L M P All
] [ER ] 4. it f.l All
A h 18,541 B LN a,l Al

G more DU .1 {1 L1k il Alernae

=The tabde waloies compemnplaie ox poswne o aspall fioe,

W2 Ecktian

TARTS Mozdes shall be selecusd and posiioned such thar
Sp paneerms mees or anerlng o e proteied s free for the
enrire width af the rack,

TALTE MNoedes shall e positioned o move than 2% f
(A ) Beloay the bogon of the fisved e protecied

TehB 7T Where tw mack horigonsl supgsem meobers ceale
an olmtrection e e spray peinecn. nodzbes shiall be sposed
willin (e ey,

TARTE Verbal spucomal supgaors slall e paolecied (i
accordimee with 7454

T4.3.7.9 Verteally stscked piping shall b prosected by water
apray elivecied al ome side (versical planet of the pipang & o ne
rivte of mot bess than 005 gpm /0 TG0 (L mind Am®],

7.4.9.8 Cable Traps and Gable Runs,

TARE DL Where bsulawd wire, cable, or noametallx mbing
in pen fays o s s o e poereetcd Ty water spray Tron a
spull Fire exposire, o meb maie of nor Jess e 0.8 oo R
MN22 (Lodnd fm®] ol projecied lwoelzanial or veiteal plane
avea containing the cables or mbes shall be provided

T B82  Waeer spray norebes shall be arranged wesupply water
al this vate both over and under (of oo the font and rear of)
cabde on muking runs and o the recks aml supgports,

T4085 Flame Shield Use,

TLLES] Where flame shields el:p.l.il.:lr.u.l. o W ine {106 i)
thick steel plate are moumied below cable or tubing s the
wvater density requriremients shall be permitbed o b reduced o
a el ke of not s e 0015 H]JIII,I'“: (6.1 L i in®] aver
e pper sirfiee of Use calbde or racke

TAREBRT The seel plate of equivabent Hame shield shall be
widle enough v exvend s least & n, U152 ) bevom] O shile
vl o the way or sck in osrder o deflect ffnmes o el
eaimrabig Froan spills below calsle oF condoit s

TASBA Where othar water speay noeeles are arcanged o
extingiinly, contral, or el cposing Hogoid sickees, the e
apasy dlemabiy shaldl s permbied o bee redoced oo et mne ol
fod less than 0005 gpa A 6] (LAmink/m®] over the upper
surface, front or back of the calbble o tubieg vy or rus,

V44 Transformers.

T B®  Translormer protecton shall provide coomplers water
spray binpaageneind an all exposed esierior surCaces,

Y442 Where there B saliicient space e nscall wancr spen
nozzles undermenth wansformers ssch thar the waied spea
camival divectly npnge upon the baiosm surlaces, it shall be
permited o protect the sudaees underneath the trarsformer
b hosrlzoaral propeetbon or by noesles divecced o cool e arca
Dby this ranmsformser projeciions,

1441 Applicatben and Prowection,

TdA430 The water shall be applicd ana ver same ol less tean
85 gy B [0 (L iy m®] af propecied area of reczngu-
o pemm ewvelope oo the ansbmimer amd s appuriemnces,
anel A less than L5 gpanA S (60 (L Ambny Sm®] on the
expecicd nonabeorbing ground sarcfaee arca of exposure.
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74452 The wmer shall be applied o net e of na bes
than {15 g'p'm_.-ﬁ" |61 min} fm*] an the #xpecied nonahe
sorhing gronnd surface arep of expasure,

TA43IS Warer spray :|F|-|:|ﬁrr||:im1 s srmr.-iﬁrd n 7oA and
TAA3T shall be pmr':-r]:'-.‘f fivr J:[m-ri.:.l configuranons, conseris
tor fnks, pumips ansd soforth.

7144354 Where  imnsformer CEMTIWMLENES  (TERbE  Speknes
greater than 12 in. (306 mm} in widdth, the srfces ghall be
inddividually progected.

TA435 Where there iz insufficiend cleamnce o schiese
direci impirgfml:—m. it shall e pr'rmil:l.rd ) PreeErt thie surfa-
ces undersath the masformer by horieonml projecion or by
noezles direcied v conl the aven below the manstormer projec
1IN,

TA440.38 The waer mpplt' shinll e |.':|.|:|..'|I:Hr. o sllppl'g.'ing lcrih
the dﬂ.'ig'u flewe mie amed 250 gpm (U6 T./min} for haose
streames for o minimom durmiinn of | heoor

1444 Water spray piping shall nod be routed aceoss the op
of the munstformer mnk or acrnss rhe fwe of the mnsformer
rahimet

TA45 Piping shall he permitied 10 he ronied aceoss the g
of the munsformicr sk or across the fwce of the ransfnnmer
cahinet, where imp'ingrrn.r.m o he ncrnmpliahﬂ! with uny
aother configursion and the regquired distance from ve electri-
cal componenis is main@ined. (See 6l 20)

TAAE Noweles shall be positioned such that the water SrAY
tines not envelop encrgized bashings or ightning surge protecs
o devices [SPIY by direct im pirgrmrnl_

1447 Dhiveer impingement of water spray on enengized bashe
ings andd/or Iigh:l.ni:l.g SO shall he pr—miiill:d. n:nl:r when
authonzed by the manubciurer or mamefaciurer’s Brerature
anid the owner,

7.5% Flamamahle "a"lpn-r M'liglﬂl:m_
T.5 1% Dcﬂgn Tor 'l"np-ur !Hlitig:ulh'm.

Th2 The water spray svstem shall be desipned o operase
within the necessary time and sholl discharge water for the
doraticm needed io disselee, dilue, r]i-.q.'u:-mu. o ool fhie Flame
bl VHIOTE, [E86%, O harardous mabermls,

TEY The doumion of the release of the flammable manenazls
shall b inchocked in the determinaiion of the woter sy dlura-
i rirmie.

154 The minimam ket e of appli=tion shall be hased on
feled ﬂ:pr:rir.nrr' with thie 'prau'h.n'.r o o aciml bess dai.

155 The design arca of the water spray svstem shall cever the
cntive arca-of any potendal spill andcipated, such as the arca of
a vontatmoeent dike, pic,and so forth,

5.6 Moezbee of the water spray sustein shall Be locaged o
cover all potenial leak podais, such oas G and dbscharge
connectkens, reliel salves, Nexible connections, fanges, pannps,
valves, vessels, aml so forth,

15T The warer spray svstem shall be actibvaed auvoneacically
by gassvapor deeoion i accordpsce with G527 and
ceva i Coogn Doy dhve svsiein sved and remobedy, sucl as froimn
a contred foom,

TATE" L shinll be permined o lave the vapor mingation
sytenn activited by beah gasSvipor detsation and anosher
et tica system, siwch as famse or heal detecnon, e the gas
vapor desection setem shall be copable of aciivaiing the waer
SpHETY syt abone,

758 Motification of Personnek  Personnel shall be posificd
upett receipa of any derection sipmal e dcooirdance winh
ATEA 72

T.58 Fowe Risk Analysls, A lire sk analyss shill be condscied
than considers the follwang additicnal dens in che desipn of
Ehie wales spoay sysiean for vapesr mitigne

(1] Toepormance io ooy of aperitien
(2] Swe, wvpe, loeation, and consirgcgion of eqipment
U] Phesieal propermies of the chenvicils imalved
(4] Waier supply
(% Walae of equeipiment
iG] Climane:
(7} Waier delivery time
(8] Emarommeni
(9 Aceess for feefighting
L Progecied dommable loguid or maierial spill panem
(1) Potessial for flammahle v releass
(121 Prosemicy of personne] i hazad arey
(18] Protection of system acnetion valve om e aond explo-
sl
P14 Blast comiminmiennt il pressare relicd
(1% Frotection of elecivicel civcuits, inclinfing explosion-
b erpinpane
CIGY Potemmal for Are spresd Bevone heard ares
(171 Required replacement time for provess equipment
(1] Potenuad for bosiness inermiption
(N Basification of personnes] upen s detection
(201 Povenoal for aovapor cheud explosion (VCE)

T Comblned Sesiems,
Tal General

TaLE The sprinkler sydem postion of combinsed sysems
stiall b alesigniesd] anil installed in sccordimaes sath NEEA EL,

T 0.2 The water spray perrticm af any combsnetd system shall
be desipned i installed in pecoranee with this sindard,

T.5.2% Dusign.

TREE The swtem demmnd shall dnclade the simnlianeoss
bvedranlic demonid from all sprnkbecs wod waler spray noedes
e ssLen,

TAH22 The water spray component of the combined demand
shiall meei reeduee the minimum regired grinkler discharge
tlevsiny,

1.7 Automatic Detectbon Equipoeeas.

T0N* Goneral, Detection  sysiems providing am acmation
sigual a0 fimed wares spray sverems shall b= designed in aceond-
ane withy AT 72

T.7.2 The spacing, eaation, wd posticn of decetums shall be
in sccordee winle 6,50,

LA The lallossing shall be esalmmed] when selecting anc
aclj it detec o equi pmeni:

{1F Mormeally changing conditions
{2y Non-fire tempersiore changes

20e2 Ediion
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L.74" Response Time,

2040 The demection system shill be designed i casse actaa-
i af the spstem aomsition valve sooipere withiom dely,

L7042 Where sinbienn conditions exast thal aonese fibe sysien
apenitens, deiecton syaenes shall be pemmitted o iehae
afedaye or setivtion of any teo or maere delectors (0 Causs ge-
o ol the system

Chapter 8 Plais and Hydraulic Calealarions

8.1 CGenoral,

8.1.1*  Hyddwmelic cabeulations shall be condwcred as par of the
desagng ol the pipang swsiem w0 deenmine than the peguired
prresssires wndl flow & svilable weeach poerle

H 1.2 Minhmwn apemiing pressure of any gk protecing
atitdlior huzardds shall be 20 psi (14 lar)

B3 Nogzbes protecing interior hasaeds shall hive mininnim
openiiing pressures in accoridance wiali thein listing,

B.1A4% Excepd where permined by 8 1%, correcnioon Tor velooiy
pressure slmll be incBuded in the calvoletions,

B 1.5 The caleulagions shall be permited o ignore veloci
presssure correcions whens e welocky pressure does gl
exceril [ percemt of ithe oa) pressane ot each jumetion geoint

8.2 WMorking Flans.
.31 Cereral,

AL Working plans shall b subroimed oo the aithorig
v urisclicrion lfore any squiposent & insalled or remod-
wled

HEL2 Devimion From approved plans dhall require penis-
aicen of e aunherity aving jursdicrion.

LS Wesking plans, including edevaiions, shall be dnson i
an indicaged] scale, show all esendal demils, and incloade the
feslloning perianent dkaga as & mininm

(L) The doges of mitial subamission s revisbons,

(30 Tl name of the ovneer gl oecupant,

(% The mwme and selchies of dee cotaractor sl Bvoat wech-
i,

A The lcation, inclading ihe sireet adiliess,

() The poimt of dee compass,

(31 The fiall hegghi cooss semion

(¥) The siomcooral feaires,

(B) The reloive elevitions of noseles, uncion pedings, anid
supEly o reference podins,

1 Full information comceming water supphies, incleding
such items as pomps, andergroand maans, eanhguake
prostectiem, and Flew test resulis

Uy The make, typee, sive, location, postion, and diveccan of
Apray nueles

(113 The make, e, model, andd size ol the swiem aometion
vklve, control yilve, or special system valve, The wethed
al conirol valve supervision shall e edicaced on the
plins

(1 The ovpe and locaicn of @lanm devices io b proviked.

(13 The vpe and location of the contral panel.

W2 Ecktian

(1) The number of each size anel tpe of spoy noeebes on
el sysieni,

(ES) The rvpe o pips abil schedube of wall thicksess, lenghs
aof pape, ad whether cender o center or owiting lengths
are sliowm,

(IG) e siee wned e al all fetings; the dimensions aml locp-
tinns 0f shopewelded sections

(171 The sensing devices e densmion, owchsding the vpe,
arrankge e, s locaion,

(181 Mhe lndranbic refévence poinis shown am the plan shall
cinvespond o comgsarable reference pnis on the
bvafranlic calcolation shets,

(1 The caleulaved svestem demansd wa reference poing

20 The dodal desigmeed] waier demanad winh the mmmdser ol
svatems designed o operate simultaneously g a reler-
ence poinl, preferably e source ol sugphs ncheding
b sames s il dabver fire protection couipient,

(20 The densiy segpwivemenes wid hagal sorface calealp-
tinn, where apphcbile,

(22 Thedesign objedctive of the seem

(23] The make, wpe, and lecaion of langers, supgees
sleseves, mway hracing, wnid insers,

(241 AN conirol and check valves, siraimers, dmin pipes, and
s faipes.

(251 A grmphic represt niaion of the scale wsel onoall phine

(26) The weight or chas, linbwg, aned siee of wndgsngmmned
gl the deph tha the ppoaod the piges is oo be laicd
b bonw greake:,

(271 Prosisions for Nushing undermrousil pipe,

(2R Accurabe aned complete lmaan ol the hazanl o be
prasecred,

BLLA The working plan submical hall ionehsde manufacr-
or's installaticsn instrsctions for any specially listed equipment,
imchiding desonpiicns, applicoions, and Bmicaions. for
ninzeles, devices, piping, ffings, supgms and hracing maen-
als,

BLLE Where the equipment io be installed is an additkn or
chimege ey oy existinngg wpstem, detiils of e exising system shall
b imdicaved an the working plans w alliss for seview of the
desipn and supporting hedrlie coloonlmsnns

B3 Hydraalic Calcubatons,

BEL Hwbmolic calcolaimns shall be pregared on foms that
inchide o summary sheet, demiled workshesi, and a graph
sheed.

B.A.2 Bummary Sheot, The sumimary sheet (e sample srmssrny
o, wee Figrwre B I () shall coniain all of the fol lowing infoima-
tiom whiere apgalicalde

11 Thedoe

12) The legation

(5] The name of dhse owner aned eocmpant

(47 The huilding oo plani nuanber

18] Adlescripgion of the hoazad

01 The ruomies vl sedodress of e costracior and coloulasoy

(7] The name of the aochoriny having jurisdiciion

18] Thedesign purpise

{11 The mtes of (e wsiner aggplication (depsed sl applicd
areas o gpm/0Y (L mind Sm®]

(R0 The ol swstem warer  mequitements a5 calolaerd,

imgluicking wllowsmee for bose sircims
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(1 The intal desigred waeer demand with pomiber of
svatenm designsl o ogeeraie simuliansoosly ne a8 oreter-
ence point, preferably the soiree of supply, inchsding
lyoee snrewms aed odher fire propection equipneni

C13 Wier supply indormstian

8.3 Detaibed Worksherts, Desiibed workshests or aomgsmier
pricicant sdieein e wsghle oorkohes, see Sgae 8000 shall
contasn all of the Folbsving informanion;

(1) Sheet nomber, dae, jobe mmbsey, g igbeanfication of

aalenlations covered
121 Descripion of dischorge constomt (K] {(or proadde (he
afischurge curve oo fubadation ) for each noede npe
{4 Hwdraolic reference pninis
141 Flow in ggeam (1/min)
() Pigee size i, (mm|
{61 Pipes lengihs, center inoeemer o foings (or cul lemgihs]
in £ (e
(7 Equeivalent pipe lengbs for fiitngs anid devices in b (m
(B Frietion less in psi (har) berween reference poipes
i Total Braction bxss in psa (bar) beoveen meference prsinis
(10 Elewitmen hewd o psi {bar ) betwesn reference points
(113 Beuired pressure in pai (lard an each reference poin
(13 Velociy pressuve pidd  gormnal peessaee i inchisded in
wsibeilarions
C1hy Meomes e inddicate stanting poins, reference o ather
sheets, or 1o clarify data shevwn
(14 Cembined Afactor caloulaions for nosrles G doops,
armiewers; or sprigs where caloulaions $oonon begin ol
neeele
(15 Where exiending existing equipment, lvdralic calonla-
tians indicating e previons design, solame, wiwl pres
aure wl poimis of connectica, and wleguane additional
waleuilations to indivare effect oo exising smiems

BEA4" Graph Sheed,

B0 The maph sheet shall be plotaisd on semi-bogamthimis
graph paper {5}

B4R Waer supply curves oned ssiem requiremenis, plus
hose demmaned if rr.-qlli:n:tl, shall be p}nl:l.rd 1k PIESET 3 gmpiiii:

sumimary of the rnmpIHr haelrmmlic caleulaibon.

84 Water Sopply Information. The following information
shall be inchstded oo the plans and caleulitdone

(1Y Lowation andd ebevirbon of steie and resdoal e ALgE,
with relation 1o the syem acwaionn vabe reference |'|ni.r.||

(¥ Flow locatkom

(3 Sdaic pressare, psi (har}

(4 Reswinsd prressare, pa.'i [ hinry

(5 Flow pam (L min)

(Y Desie

(7 Tiowme

Ay Bowrce of yover flow st information

(4% (hher snurees of witer !IIH’H:.‘.. with pressure or elevabicmm

Bl Where a waterflow test is used for the parpeses of sysiem
design. the est shall be conducted no more than 12 manths
pl.'i-nr 1l Wnrk'iug pla'rl sulbumitnl] wnbess otherwise uppmt'ed 1
the anthexrny h.'l.'l.'i.np; j'ur'.uﬂirrin:m.

BS Hydradic Caloulation Procedures.
Bl Formaelae,

B8040 Frietion Loss Formuala, Fpe friion lises shall be
dererminel on the basis of the Haen-Williames formala,

[H.5.1.0a]
4a2("
P=
wheere
fo= Pricthoisal feststanee Cpsl per Bsst ol pape)
£ = [low (gpml}
= Fricthon hoas cocificlens
o = actiel Inderial diamcter ol pape (i)
aap L ST umniss,
[3.5.1.1.h]

1=

~ =E.I:ﬁ-:={—u-|’—::{|ﬂ‘
- I'-”-.'I LH

where:
o= Trsodeasal resstanee (bars per meer of plpe )
{2, = Floaw (L min)
2= Fideteam bors coeflicient
A, = aciual internal diameter (mmb

B5.0.2% Velociy Pressure  Formabs, The sclociny  pressare
shall be determbned on the basiz of the formala,

8.5, 1.2
p 000 1233

u‘l
where:
I = yelochny pressure (=i
{,,[ = o 1_-p;|:||:||.:|
1 = msade denseder (o

BSOS Mormal Pressure Formuola. Mool pressure shall be
dedermmimed on the basis of the Formla,

|B.5. 1.3]
N

where:

P, = poroal pressure |psl (bar) |

P, = tnal pressare |psi (B |

f": = wlr-ri.q.' pressune |'|'.|1i. (har}|

B4 Hydraalic Junction Iodnts,

Bb.l40 Hydmule: junciien point colcoltions . shall  be
balanced witlsin 0.5 psi (A bar),

BE5.14:2 The haghest presure at the unciion poit, and the
Lostae] flovws s djusiecl. shall be cerried indo the calculatioons.

20e2 Ediion
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Table 8.5.2.1 Equivabent Pipe Length Chart

Fittirgs und Vakies Expressid in Equinalent Foer (Meterd) of Fipe

i i, | . 1%, Phaiine 3. Tim. i,
Flitings sl Yalvies fx m I o 1] i It i I in n s ({1 i
5" el | [ | LI I L3 b i 2 il 1 0 ] g
1" spamddantl b i (LR ]! L 4 LIRTS A (8] I l.2 o 1.0 (K] 14 T @1
1" Faing i el | ik - il | Lk 2 Ihi = L 4 1.8 5 L5
Tee or cross [ Hhow i 12 f 1A fi |.H 3] 44 | 1 iz T 1% LA
sz G
e vl —_ —_— _ _ _ _ _ _ 1 18} 1 L 1 s
Bumierily valbe — — — — —_ —_ — - & 1.8 T 21 1 LN
By clseck® i !l M LA 7 ul Lt {1 11 1.4 La 4.8 1t 14
Firtings amd ‘Valves Expressed in Equivalent Feet (Meters) of Fipe
Hyin. 4 im. 5. i finn. H i, Iim, 1% .
Figtimps amd Valees n m fi m i m 1 fi m Ti m fe m
257 plhow & i 1 1.4 f 1.5 T |3 | L By I it 15 ]
" srgnidand ollwm = 14 i a1 12 T 14 4.4 15 wh n i 7 =
1 Log 1urn el i) IA [ LB L] 4 a A 1% o4,k L4 4.4 I8 b
Tee or cross | 1ow I7 i ] a0 il 25 .0 i .2 k] LiET i 155 (1] 185
(O EIRL (]
Leane vl 1 (L8 2 il b ¥ 1k i) L 4 1.4 B L5 ] 1.H
e rertly vakee —_ - 12 57 ] 27 1 31 12 o (L1} 58 a] i
Swing clwd” 19 . = 1i.7 27 ] W 15 EiE) 14,7 fh) 14 1if 1iLH

e 1o the variatbms o ibesiginof s cleeck salves, tlse pipe equbailenis lslicies) mnoidsis chust are o be cosidensd wemge,

B

{11 Hse che evpuivalenn £t (m) wilue e Use "sindard efbom™ mnany abiiops B e sech e the sorwaeppe paciemmn. Use the eguivalient i (o) salwe T
thee “Bong i ellow”™ oo any sweegig 900 wen swech as Panged. welded, of mechanical joim ellow ype.
1%} For inernal phpe diamerers differem froon Schedobe 80 sieed pipe. muldply dse equivalens feet by ot dersed Drom die G ustng formauls:;

IR5.21]

LE ]

[ wcinad inskle di gy

= Larior

Srhredile # sweel pipe insde diamener

A5 145 Hedmulic jusction poim caboalations, excepe for
lowip, shiall B Tusbiscesd v the Tigher pressore e e ormula

foorrecter] for elevariom),
&, R
2 \A

B0 L5 Mozzle Discharge Formulis

BA .50 The discharge ol a nocde shall be calcubsied by the
Fonrmmnbas,

[8.5.1.4.59]

[8.5.1.5.1a]
(2 = KT
where:
{g = v Fronm the noede i_gpm;l

K = noaezle Kdacior
I = bl pressare al Fleowe Q ip::i.l-

W2 Ecktian

o in Bl unigs,

[8.5.1.5.1h]
Q. =K E

wlse e

{1, = feoaw L/ mind

K, = nozzle Mcror (where K equals 144 K)
1% = vkl pressure st Aow @ lar)

EE.1.5.2 The narmial pressLITe {], maloulaterd 'h-r suhrr.ﬂrling
the selodity pressure 11" from the patal pressue 1y, shall be
prrm'il:ln:f tor b wsed o colculaie the nozzle dir.rharg'r. nnless
the nugele is an eod nozde, where ol pressare (%) s pecmis

ted per 8.1.6.
8.5.2 Equivalent INipe Lengtls of Valves s Fidings.

5.5.E1 Table B.5.2.0 shall be med w0 detemonms: equividesd
lengihs of vales and fitings. unless the ocimfaciurer’s best
data iclicates that other faciors are apgropriste;
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BA.2.2 Specific fricton loss ailues or equivalent pipe lengihs
bt sysiem ik valves and daber devices shdl he mesle
aailabde o the sthority hiving jurisdiossn,

8023 Tihde BAZ] shall be used with a Hapen-Williaoms ©
Ferctior of 120 omly, For ovher salises of €0 the spmniiies in Table
8500 shald be pvalsiplied by the Sctors given i Fabile 55,25,

BA53* Caleulasion Procedure.

8551 MWorksheess shall be providen io shiny the Now amil
pressure for all nogeles and junaion points o e wates sapply,

BAEE2 A graph sheei shall b nclhsbed with the dalenlinons
in acemrlance with 85,4,

85053 The friciom loss for all papes, wnel deviees sach as
valvis, mieters, ped sieiness, dhall e inclisded o the calcula-
Lo,

BhAA4 A bepend of the ssowhols wsed for all devices sliall be
ineluelen

BA5AS The Frictom boss of all Feings shall be caleulned where
A change in direction of the flow socurs, as fellows

C18 T fricimen s for a tee o a cross dhall e ocabukated
where the fhow divection change occurs, based on the
equivalent pipe lengith for the smaller size of the e or
woss i the grsth of the taen, Fractiam boss Gor tha postion
af the fhiny thist passes araight throogh the ron o a e or
a oross shall paor be e lsded

cdy The fiiction los of redocing elbons shill be cabeolaed
bl on the eepuivabent lengih valiee in feet of the small-
s exinilei,

thy Friction s shall he excluded for upered rechescess and
fesr thee fintinng elivecily supphing ihe spray noezls,

BA568 Flevanon changes affening the discharge or the tol
redpuired pressare, or B, sholl b incloded e caleala-
tieis ma thee piaiml of occurrence,

BAET The warer ullevannce for bse stremmis}, where servwed
from the some supply, shall be widded o the sstem regqeine
il the ssten connecion i the supply masin

BAEE The wml waier sequirenients shall ihen be cabeulared
tex i kmdsm water supply eeference point,

8558 Orifice places shall nol be osed Tor balancing the
AVEIET,

Tabde 8.5.2.3 © Valuwe Multipliers

Huszen- Williams € Vidue Multiphing Factor
K 713
1411 1.4
130 116
140 1.53
1501 151

b TEC

(17 Thils = hmsed vipan the Tricdnn bass through the Rivimg being
independent of the O faoor applicabde 1o the piping.

(¥ Spedfic frictmn loms valises or equvalent pipe lengehs for alarm
walves, drepipe vakes, deluge vabees: stimimers and othier deicesor
fistmgs shondd he mzde available 1w the athorie baving jorsdicton,

AR 00 Pipe (ricoon loss shall e calouliied o acoordance
with the HazenWillims formmals, uang £ silues as sl in
Tahle 85510, and psing the acial inemal pipe dismeder in
il Tosrannla,

Table B.5,3.10 Hazen-Willkans © Valwe For Pipe aod Tulse

Haten-Williams
Fipe or Tube CValyr
Urnllimneel ezt aor duwctile iron [EL
Bilick sbecd (et sysbeims 180
ancluclivg cleluge swaems)
Pl b sieed fibry ssicans I
e luidlarsy pEeaciion sysiems)
Laalvanized see] Dwer sisacins 1210
e bl el seege )
Canlvanbzedd steel (diy syt L1
inclscling peeaciion sysueEms|
Flastic (listesd) == pnelergmomd 1541
Cremenelined cast or dacube ron Lo
Copper fube or stainless sieel 1500

BEEAIL Different © values shall be permitied to be osed
wheere requiredd by the authority bavd g jursdiction.

[:hq'.ﬂ.u'! Waler Eu]:rpllﬂ

b1l General. Everv waler SpUE SyELEL shall have at least e
autcim@bic water supgrh

4.2 Volume and I*ressomre,

%21 The water supphes shall be capsble of providiog the
r\Hl:lIliI'I!'-Il Heww wsined pressaue for the |'vu|:|ui|ﬂ| churation, mclad-
ing sstens designed o opemee siomlaneonsly, as specilied in
Chapter 7.

QLR For water suggply distribution sysvens, an allowansce [or
thie floww rate ol other fire proteciin wier regquiremnenis shall
e masche in determining the ol water supply requirement

8.8 Accepiable Water Supply Swxicms,

B30Y Water for water spray systems shall be foom one oo
e WAl II.IFlFliﬁ. such as the Fsllowing:

11F  Connecticns o walerworks spstemss. in aoootlince with
MNEPA 24

2 Cwmavity danks, in acoordance with MNEPA S

3r Fire jumps with :|.rJ.a|:||.|.:tLr Wikl .':um'lh:. i accorchumee
willh MIFIA 20

{4 Presacre tanks, i scoordance with NEFPA Y2 aod NFTA 13
sized per the hyrlmaole=zlly caloulatesd method

942 Installation of undengromnd private fire service mains
conneciing waier spray sysiems o waler supplies shall be in
confonmence with the applicalde coilerm of NFPA L

Chapier 1 Sysiem Aceepianco
Hi.1= Cerificaiion.

1011 The comirecior shall pregere amd sobmin & set of s
built drwings and nadvailic caloulaiens of the sysiem and
musintenanoe el Bnsruction bualbegins

20e2 Ediion



15-28 WATER SPEUAY FIXED SYSTEMS FOR FIRE PROTECTION

MLLE The insialling conactor shall coniples the fol lowing
jresednres,

C1h Mol the auhariy aving junsdicoon and e propery
amwier o sl pErogssrly oumer’s gathorized represeataive
af the time and dave that nesting will be performed

(20 Pesform all reguived accepanee tess o reguired by this
L hapier

fh Complets ol S the contractan’s material and oo
ceriificarcis) as indbcated in Figure HUL2(00 and Figiore
L L2400, certifyinge that e work has been complensd
aridl gested im petaidance with appraved plans amld specifi-
CR=INEE LY

10.2 Flushing of Sapply Pipe.

10,2.0% Unelerground mains wnd leadbin connestioms o
sysiemm risers shil] be flushed thoroughly betore connecion is
maade 1wy svstE paping in onder o remave foreign matenals
e might e entered the wncderngromnd mains or conmec-
s during the course of she ins@llgion or thar maghe ose
bieen present in existing piping, The minimum How e shall
be at least thin pecomary we provide. s velociy . of 10 [ Ssec
ChnSsech, (e Tl D)

18,22 Where the water supply cannos prowvicde o velociy of

Lk fifses (F mdsee ), then the supply piping shall e permisied
i b Flushed @ the maxioam flow e sailable w e sysiem
inicker fire conelidions,

1825 The flishing opemizns for sl supph pipe shall be
continoed] for o sufficien time o ensuee thoooagh cleaning,

18,24 Al sapply pipe shall be made free of debris than wonald
inhibar spste i desclarge,

2E Where [lushing & st possible, cleanliness shall be
determined T inemal examination of all seciions of pipe mim
fiishesd,

1L Hydrostutic Proessure Tesds. All new swsiem paping shall

b hyrtlrosscally wesied i accosdinee witl the grovisions of

MFPA 13,
104 Dyperating Tosis.

1041 Performanee, Chpenitpn tesis shall e comdinesed o
ensure thi the warer spray syscemis) will respond as designed,
both sovoomatically ancd nvin ually.

14.2* Response Thise.

A2 Unider tesn comcitions, the beat detecpon syeaem,
where exposed e w hest somrce or open pabol sprinkler line e
wvitlee,  shill cpermie the sysiem gooetion sule within
400 ecomils,

MAR2 Under sesi condubons, the flammable gas detection
svatenn shall opeerate within e nine frang specified i the
avatenn design,

18425 Al iess rirses steall e recomded,

184,24 Beguese  tine for slra-highspestl  winer spray
avaterns shill comply with 12,3,2,

1048 Discharge Tesis an Systems with Opaen Noades.

10431 The waier disclarge panems fom all of she sproy
o eles shall be gbeerved o vendy the Folbowing:

1y Pasternis are it impeder by phegging of the inezles,

W2 Ecktian

2)  Mogales are progerly positioned,
{(8) Masle discharge panems are pol obstirooel from
wetting surfacce w e prasected s designed,

10452 Pressure Readings,

104551 Pressuie readings shall be vecorded @ the hydmanli-
cally st repwe nogRle o verify that the waner o bas ol
bseen impreded.

104822 A secomd presuve reading shall be pecogded at the
syalean ariEnien valve i ensone e water supphy is adequate,

104823 During the acceptines discharge test, the sastem
control valve shall bie pasially clisel as necessary oo reduce the
gare presanre al dhe wdcsobically most renente noeele 1o
maidh the minbmom  reguired  oozzle pressare froon the
Tetlrnlic calenkanioas,

10.48.25,0 With she reavobe googe sepfing tee minim o
presure, the swiem viser gioege shall be recorded and be )
besien equal fo the caloulmed pressore g it poinl

1045252 Fumern and coverage from each open osele shall
bt exleserved o ven e adegunte apeeion.,

104824 Those rewdings shall be compared o the desigm
criteria o determine thas the swsiem b operating as despgned,

1088 The dinee lapse bhetween opermninon aof the deteciion
syatene and water flow ai the most remeste wsater spray nogzle
shill be recorded,

0484 The ame lapse For olow-heghespeed  waier  spra
syateans shill comply with 13,2,2,

1044 Manual OQperation. Each pwnual acmscion devics shall
b desnesd,

1045 Mualikple Syssems, The masimoum pambser ol systens
than wonlel he expecied iooopene in cass of Ree shall be tesied
simulansously i determine the adeguacy and condition of the
worler snipapli

105 Hydrualic Design Informarion Sign,

1050 The wscalling contnowss shall idennfy a halrauficslb
designed witer spray sypstem with a permasnently marked, weath-
erprond, meml or rigid plasic sign seoured with corresion
resismant wire, chiin, or odwr approved means placed ai the
alarm valve, iy pipe valve, preaciiag vabee, or debige wilve
aupplving the romespeamting wlcaulically desigaed arei.

1052 The sign shall inchebe the Tollowing informarioen:

(10 Locgion of the design irea or areas

(2} Discharge densities over e design aren or areas

(3F  Bequired flow andl pessdns pressure dennad an dhe base
af the riser

{4} Dhsign ohjeciie

) Hose sreaon allosoance inchsded o adcliion ao tee ssen
deminad

{6} Thename of the insialling contracios

106 Ceneral Inlermatien Skn.

8.1 The installing contractor shall provide o gesel bfor-
pstiom sipn wsed e determine spsiem desgn Tasis and infior-
pustiom rebevand e e imspection, testing, wd mamienance
reqirements refpaired by NEPS 25 | PR |
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15

CONTRACTOR'S MATERIAL ANDTEST CERTIFICATE

Property Information
Buikling mamse:

FOR WATER SPRAY SYSTEM

Bailling addeeas:

Chamer s namee:

Chwmeer's address: 5
Chwmar's phone fax fa-mail:

System Designer/Contracior
Company name:

Address;

Contbel peraon:
Desigmer qualificndions:

Owmer's phocase fax fe-mail:

Bubmittal dnte
Lang e ;

File mw.:

Pl e mer:

Apnprovnl dates

TPermil mo.:

Genaral

Building type: O New U Existing

Cromstructon e A Fire-resastive
=l Waind frame

Ceenpancy classiticntiomn:

O Henowntion Area;

U Nomeumbmstibls  Jd0ndinary 3 Heavy timber
I Mixed

Water Spray System Type

o Wt o Dy = Preactian o Dbl - Bpry

BAprimbklerinoezle mmitted in ooy areas!
Spare sprinklers'noezles provided?
Sprmklerfna=le wrench provided?

d¥es JdNp
dY¥es dNp
DdY¥ex M

Area of coverage: o Tintal o Partial o Special kazosd o (Hlser

Fire Pump
Fire pummp providad? AYes Mo

T yes, rated capacity: gpan & pal

Type of pnmp:  JdElectric O Diese|

@ 2021 Hafioned Fne Proiscion Assocation

O Btenm

MFPA 15 (g 1 of 43

FIGURE 10.0.%@)

Contractor's Material and Test Centificate l'or Water Spray System

20e2 Ediion



1540 WATER SPEUAY FIXED SYSTEMS FOR FIRE PROTECTION

CONTRACTOR'S MATERIAL AND TEST CERTIFICATE
FORWATER SPRAY SYSTEM (continued)

Hydrostatic Test

Alll phping teated at g Tor b

[hey piping poeomobically tested? Yes ) No

Equipment operates progerdy? ez Mo

D you certify ns the instolling contractar that pdditives and eoreesine chemicals, OYes Mo

anclivum silicate, beine, or other corrosive chemicals were ot ueed for testing
svatens o1 stopping leaks?

Main Draln Test
Btatle pressurea psd Residual pressure: i
Instruchions
Has persco i ehargpe of fire equipment, been instrctad as to loeation of DYes AMNo
contol valves and care and maintenance of this new egulpmens?
I nns, pxplein:
Have copies of the following been left on the prermizes?

1. System comprnemits instretions d%es O Mo

2. Care and madntennnee lstroctons o ea Mo

3. NFPA 26 JYis [ No
Mozzles

Year of Temperature
Mlinkee Moadel manufncdurs Drifice sise Thamitity rufimg

Alarm Valve or Flow Indicator

Minimum time to operate

Alvrm deswicoe through tesi conmesiion
Typ Mk Mol min LT
B 2027 Mation i Fing Prodasion Asscosation MFPA 151 2 of 4)

FIGURE 10.1.21a)  Contumed

SRE Ecktian
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1531

CONTRACTOR'S MATERIAL AND TEST CERTIFICATE
FORWATER SPRAY SYSTEM {continued)

Dry Pipe Dperating Test
ey walve ORI,
Maka Model Serfal no, Malkie M iz Barlal mo
Trip il Time waker Alarm
Time to teip threugh W korr Air air raghad tost operntod
sl conneclion eSS AT A s e pressare ook lisl properly
Enini O psi psi pel mim e Yo Do
"l'l"-i.l.-luu'l.
AL
With
[SENN
Deluge and Preaction Valves
Opereption; A Poeomate  J Electrie A Hydranlis
Piping pupesdzed® JdYes JNo Detecting medin fupeesizad?  Yes  JNo

Does valve operate from the mamual trp, remete, or both contrel actions? QAYes I No
Is thers n accessible facility in epch croeid (o besting?  dYes A No

I v, explain:
Thorm Emch Cieneid Chperrwbo Mo Eavh Cirewit Maimuam Timo b
Bujnrvisson L Alaem? Oiperabe Valve Rilbss? T i R lscass?
Mk Model Yes bt Yioe M i1 R
Tests
Dirain test
Rending of geupe Yocated near water supply test connestion: Pl biar;
Riszidual pressure with valve n teat connessthon cpen wides pal ¢ heart)
Underground main and lean-in connections to sysdam risers AYes J N
flushed betore connection made by spronkler piping?
Yirified by copy of the Contrectors Materinl and Test Certificats AYes J N
fir Underground Piping”
Flieshed by installer of undergraund sprinkler piping? AYes J N
Crther, explatn: z
1T povweder-driven fastaners are usssl it conerets, has represent ative A¥es A M
sample testing been satisfactorily completed?
I ooy, explaing
B 2021 Matinnk Fire Prolacion Assooation MFPA 15 (. 3 of 4)

FIGURE 100 @) Cont e

20e2 Ediion



1542 WATER SPEUAY FIXED SYSTEMS FOR FIRE PROTECTION

FORWATER SPRAY SYSTEM (continued)

Blank Testing Gashket
Mumber used: Loscsatioans:

CONTRACTOR'S MATERIAL AND TEST CERTIFICATE

HNumber rermavesd:

Welding
Welding piping®” dYes QNo
If ves...

D yuu pertify ns the sprinkler contractor that welding procedures used eomplied with
ihe mimdmudm requirements of ASME, Boiler ana Pressure Vessed Code (BFYVC),

Section DL Welding, Srazing and Fusing Qreeliffeatiors, or other applicable quabification
standand s required by the AELI?

Do you certify that all welding was performed by welders or welding operators
qualified in aceordanee with the minimum requirements of ASME, Soifer and Pressire
Vs Codde (BPYC), Section I, Welding, Brosing, and Fuatng Quadifloations, or other
applicable gualification standard as requived by the AELT?

Dy yow pertafy thit the welding was conducted in complinnes with o documented
quality contrel procedare to engure that (1) all dises are retrieved; 121 that epenings
in piping mre smonth, that slag and other welding residoe are removed; (35 the
internal dizmeters of piping are not penetrated; (4) completed welds ave free from
cracks, ncomplete fusico, surfaes pomsity greater than W in, digmeter, underout
desgper than the bess of 25% of the wall thickneea or b in; and (5 completed
cireumferentinl hust weld reinforeement does noe exeeed Y in.?

dYes O No

SYes JdMNo

d¥es J Mo

Cutouts (discs)

Dy yoew vertily that wou have o eonteel feasture to ensuare that oll cotouts disea)
ane relrey

-4 Yes JdNo

Hydraulic Data Nameplata
Mameplate provided?  QdYes  dNo
IF nio, erepliin:

Date left in gervice with all conteal walves opemn:

Tesls Wilnessed by

Chw s nlnut horieed agest Titla

Dara

Installing contractor Title

Additional explanaticans/notes:

02027 Matioinad Fine Prchacton &ssocd aion

HFPA 1515 & af 41

FIGURE 10.1.21a)  Contumed

W2 Ecktian
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Contractor's Material and Test Certificate for Underground Piping

PRCCEDURE

Uipon complafion ol work, Inspecton and asts shall b mada by P oonimenrs seesanialve and s nassad Ty an oened’s
regre g et A0 deli e gnal be cormecled and sydtam iellin gsrace belive conbaciors pesscnns! (mahy) eave the jolb,

B oarificals =hal be §bed oul and sgned By boF sepessenistves. Copea shall be peepeseed for spproving suoriliss, penan, gnd
conkaciorn. It s undorsood tho cwner’s mpresenkxie’s sgnatum in no way projudicos any cleim agains? contracior lor ey matonal. poor
e kmanehip, of ik n-axmply s appoing auihorlly'e g isme it o 1Ksal celinaning

Proparly nams Diaaa
Prooanty addoss
fooepted by noprnng authorfes [names)
Acicnem
Pimns
instabalion cordores ko acoepled plans [ e 2 me
Ecpipnant 16 i appmsved [ vas L mn
i na, Fate devistions
Has peman o cirge of e eguiprren! besen instructed a3 to focation of [ Y [ e
ool vaks and cans and Samenanos of fik nas ecgu pmant?
s mxplsmy
Rl Have copins of apowmor ke instructions and cara and marlenance [} s 1 Mo
arts boan peowkded 0 DD Carar G SRR e PopreE ametvg 7
W ma, explain
Location Bupptias buldngs
Fipa 1ypas and clage Y b i
Pipa conloms o T T [ e I Hy
Undarground | [0 S 9 —— [ vee [ Mo
pipes and joints
Joints needing anchomge dlamped, stmppoed, or biocked R D ¥as ':I Mo
accomorcawEh _ siandard
W saplsyry
Fhueh Fiosw the reguired mbe onil woter s vanfed o be chkear of dobis at outkls ssoh a5 fydams and blose-olls, Flush at coe ol 1ha
w ralos ac spacibod i 4090213,
Hytoshlic Al pong and aiached agsuranancos subociod Io systam working prossung Shal b fydnstatcaly losiod 21 200 ps
H‘!E-fﬁ!im!l:lpii-:umn In mooess of tho sysinm working proseana, Wikchever ks groatar, and shall meninin thal prossism =5 )
| 034 ) o 2 hiours:
Teai Hydmsic Tesing Micwanog: Whan oddillonal waker ¢ acdod 1o T gystom o malman e el prosswes oguired by 10002801,
e et tha amaunl of walnr shatl be measured and shall not oiosad Tha Smils of tha Iclowing oquabion Jlor metnic aquabon, soe 100022 EL
. L = lesing alossnos (mssssp waer ingalons per howr fomi
Lo 2P g o iength ot pie iesied, i Isst m)
148000 D = npomenal dlameer of B pipa, |ninches dmemd
P oo g sl pio s o g T Pt e 1o, in pouneks P squa e ineh | gaagya) | bad)
Pow nd mrground peping Mushad acoording io D Fau u Mo
—  sinndard by jocerpany)
IF ey, megxidin
e fusfeng e was ohisned . Themugh whist lyps apening
Flushing | = Psicwmes A Takormeoos Feepury | U Hyomnte 1 Cpe pine
e Lead-rs Pushed aocordingsn - stasdard by (oomgany] D Yes D Mo
IF no. epinin
Mo s hing fiow was cblained Traough what typo opering
[ Pubiie witta [} Torit of resmracir [ Pire pump I ¥ sonnechon m fangs I ©penpipe

20 Fmional Hm Prossction A3l oo

Andl 3piget

NFPA 5 B 1 of 3

FIGLIRE 10.0.21b)  Sample of Contracior's Material and Test Certificate Tor Underground Pipeog. [ 24: Figere 10,10,1)
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WATER SPEUAY FIXED SYSTEMS FOR FIRE PROTECTION

B 202% Nalional Fee Pmiscion Asmocialion

Hymdrostabe: Bl naw undamround pioing inydmositioaly lsied at Jiinas enaened
tesl psd (Ear| = heiers I ves [ e
Total amount of Inskaga measwad
L pallars  (fess) __ Fouls
Lo Allcambie lmasngs
SR 111 N T 1 ]
Forward fow Forenam fow el parfrmed o pooomdance wih 10,1002 6.2
B ol ko
Humior inslaked Tynn and make All cparale satistaciony
e Ovee DA
Wby conirod wnbses ief wide cpan e b
H oy, saale reason
Contnal
vk
Fass (hreads of frs cepatmsnl comecione and fpdmnle insnchangestis with d ves o
#eomo ol ¥ dopasrimand arewecring alam
Ol bolt i S@ren
Rz ks
Mz of s lalling oonfscion
Tests wiineaned by
Bignatgrgp | FOrPOparty Swncs {signad | Titia ||:!-u|u
For matsilng contranior {sgnad) | Title | Caita
figd onal sqplanation and nolas

PIFRA 15 (. & of )

FIGLURE 10.1.2(h)  Continusd
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ULTHA-HIGH-SFEED WATER SPRAY S¥STEMS 1545

Table W21 Fiow Boguired to Produee a Yelodioe of 10 fn/see
(3 m/sec) in Pipes

1214 Ulro-highespreed woer spray svsvemms shal | conform o
the apphicabde regpuicements ol the saadards of the Natonal
Fire Pronecrion Assecinteon leiec in Chapaer 2

122 Response Thme.
1221 Resposise time shall be the e b sstem opeiation

Pigse Sixe Flows
b, mm [T L/ v
4 Il Fl 1,476
i 15 Bl A48
& 20 1. 5641 5 Bihh
] 250 2444 0,235
14 Ml 3,50 13,529

611 Soch generad wformacien shall be provided with a
peroanetly mearked, weatler proal, meral, ov vigid plasthe sign,
secured with corrosiob-resistant wive, chaln, oF other aocepa-
ble oeeans [B3:35045 1.1

106 1.2 Sl signs shall be placed atcach svsteos contiol rlser
and anxilbry system conmral valve

6.2 The sign shall inchude the Tollowing informeation

i1y Mame and locaton of the faciling peotecied

(2 Design objecth:

(35 Flow pest daca

(47 Presence of flammable Acombasstlbe Tquids

(%1 Prescoce of hazasdous materials

(0 Presence of oaher special siorage

(71 Location of auxilary drains and fow poimt diradng on dey
plgee el preaction syseems

(81 Original resuls of madn deadn Do sy

i Mame of installing conirac ior o desboner

(1 Where Injectbon svstems ave fnswalled oo e MIC or

coroston, the wpe of chemical, concentration of the
chembcal, and whese ndormagion can be downd as w the
presper disposal of the chemical

Chagter 11 System laspection, Testing, and Mainienance
111 Ceneral.

LD A water spran satei dnstalled o acosdance with this
atanddard shall be propery mepecyed, wested, and mabiained in
accordance with NEPA 25 amd NFML T2

1LL2 The svmer shall be respaensible for conducting system
indpecton, waing, amd madoesanee awd malotainkng the
AvsLeith i operating coadibo.

Clyaprer 18 Ulyra-Figh-Speed Waner Spray Systems
12.1% General,

13.1.1% Ubira-highspesd water spra systems shall be vsed for
the extdngulsdiment or cositro] of dellagrations in ogeen, wincod-
fimned areasoF within process cepulgancir,

1315 Ulra-high-speod waner spray ssvems shall not be wsed
for the extingulshiment or eontred of deonatbois or for the
avppresskon of deflagrations by enclosed e confinel vessels for
pur puoses o Tamiring over pressasizsdon.

1203 Ulwa-bigh-speed water spray svsteimns shall e pedimited
i b gsed we prevent @ deflagraton fom ransiioning wea
dhetoaathon.,

frow e presentsion of sn gy waice o fhe detesion o
fowe of waner from e wsaver sprine noggle heing issted,

1222 Uls-highespesd water spray ssiems stiall be ceskmped
tir hiwve w resgesnee thine ol o moere than TP millisecsmls

1228 Fasier vespesnse tmes than idicared in 12,22 shall be
prowided where required by she properies of the hamand being
provecred.

1228 Do order to meet the response nme critena, olim-high-
spee il winter spray sstens shall ulilize warerfilled pping

125 Desipn Conslderntbons.
12.5.] Swsiewmn Types,

125.1.1% Ulien-High-Speed  LocabApplication  Waier  Spray
System,  Noezle (s} shall b placed as olose to tlie poind of igni-
tinm as possible,

12512 Ulirn-High-Specd  Area-Applicaton  Wiier  Spray
Syalem, Moeszles sholl be spaced such that the mininiom
dexming s aplied unilommly over the enine azued area,

123.1.3% Dhml Application Systemy, A swsiem that wse bath
thie lewcal-anid aremapplicazion concepis shall e permined,

1251 4% Persannel Protwction. Wlhere paotecion of person-
nel & requiredl, covemmge by the ulis-highspead witer spray
syatean ahall include locaions where personng] re expeoted o
B sichin ehie Wozard area and their immediae means of egress,

1252 Flow and Density

12521 Local Application, The desgn Sall prodoees a fhow
riie oo ol Jess than 28 gpoe (0% LSminy per socede ai ol paoing
of water agplicision

12552 Where higher naogde Flovw mtes are required for becal
applicaion hased on test das o feedd infomaion, the higher
rades shill be s,

125028 Arca Appllcation. The minimam  desagn  densay
shinll e db_HF |_‘l;|'.|m,-"F|: [ 204 (L /min} m®] of area cosered h.'"
1|l1|:|-l1igh-d:|:|ﬁﬂ'] WL SR

125.24 YWhere highrr nozzle low races are rrqllr'u.'rrl for aresn
1|'|F|Ii.|.—.ali-:r|1.1 biased onowese dhea or acnml field informadon, the
higrhier rates shall be used.

12,559 Design Pressor.,

1258501 Operadng pressore at the lsdeaolicall' moss remote
pozsle shall be fast less thin 50 pai (1.4 barl,

12882 Sunke prossune msaintained on the sistem prior o
svatcan-aciuaiion shall be malnaaned an a pressuge oo bess tdean
5 gk (04 bah,

F25.5.3  Fowr sysnens wtilizing Boswedl caps or magsnine disks on
the mozzles, the avsteon state  pressuve shall oot excesd
70 percent of the ming of the |dwest vated Blowaofl caps o
it iisks,

20e2 Ediion



1546 WATER SPEUAY FIXED SYSTEMS FOR FIRE PROTECTION

12547 Sysicm Volane Limbiston.

12340 Mo bager than a SEE gl (1805 L} swem capacioe
ahall b covmolbedd by ome svsiean acis o vilve.

12842 Syaen capucity shall be permitied o exceed S0 gal
C1A8S L il the syssem dbesign s sinh than the systeim resgusmse
e reguired by 120202 & et

12.5.5 Dawation,

125850 Sveems shall hove o dummten of sl les dan
15 miinuies,

12852 Where ithe tioee for sale evcnation of personmse| is
lomger thas 1% minues, the eamation me shall be the
redpuirech imiminom syseem dusion,

12,56 Fire Hose Comnectboae, Hose connecibons shall mn be
perminsd e be supphied by the sloahigh-speesd waer sproy
AVELEA,

12.8.7 Syslem Oporatbon, Svsreoss sholl be desapned o oper-
ave wurimatically swith supglemienty manusl acoiEn mesans
jarvidied,

1258 Dhscharge Dielays.

12881 Tiwers. Timers or simill devices o delay systeim
activatiom shall nad be penmined,

12882 Waier Supph.  The water supply presswre for a parog-
erly funcisming ulira-highspead waler spray syssem shall be
misinusined snch that i 5 aailable an e tme g sseem Fane-
i,

1259 Mozeke Plecomoni.

1239007 Nosrles shall be locater] as close as praciicabbe w the
presteciedd pres or likely podng, or poinis, of ignitien,

12502 Nogeles shall he posiosed 1o provics complens waer
apray impangement oo the proected ares o Hkely gusing, or
provimits, el iEniricay,

PZ89% Locsl applcasion systems Pequining  two Or mese
negzles shall lave moreles positioned in o counieropgaosisd
fashion for the most eficient waer spry coverage of the
baieaed wred st mnost effickent dsoabocion of wiler oo the
Panzanred. o See Figmre A V2T L D

1288980 Nowgles shall e posicivared o such o way thai buam-
ing materials are not propelled wward persepnel and soo g
pesonnel and maerabineprocess cannotl inspede or Bock
wanier [,

12,594 Mogzle locations that are subject w0 mechainkeal
stanuage shill fe suiably protecisd,

12.5.10% Sysiem Actuatbon Valves avd Acoessories.

12.8.00.0% Sistens aoation valves el jecessones dhall he
jlavcedd as @ lime as praciical o the wsler spray nogzles,

128102 Svstenn actuation valves shall be accessible for min-
terianee wnd shall be prodecesd] From damage,

12811 Piping.

128100 Piping used in ulirahigh-spesd waler spray sywicms
shall coonply with the reguirenenis of Chapier 5,

W2 Ecktian

1250112 Highpressmre fexible  lodraukic hoee shall  be
prermmitieed o Be amerl Lo cominenl neebes on becal appliceion
sysleans where approved by the wmhoricy having jurisdicton

P25001.48% Al piping inchoding wet pibsi lines shall he sboped
A s of 1 o, per 106 (25 nun per 8 mk of pipe

25004 Air Blesder vilves shall be placedd o all pipiog high
poins o blesd air g i the ssaem

[25.01015 Piping shadl be pouged ae divecily as practcal foom
s wamteny sctusion walve 1 the peoteosd ares or Tazasd wiidh
ihe Tewest number of finings and changes of direction,

12.5.12% Pipe Support. Fiping shall be supporsd in aceord-
s with che serpeire mens of G2

12515 Sirakvers,

F23.15.017 syseems milizing phlotopented  aoegdes shall be
equipged with srainers in the main waerway,

F25.05.2 Pl lines shall be cpuipged with o sepaiie siwiner
capahile o reimssing particles sthae s TH percest of the flow
crifice bn the solenoid,

123,14 Deiecibon.

12.5.14.1 Gemneral. The detectiion sssiems shall be in acoord-
anee willy M 7L

125042 Sensing devices shall be o Tollows:
{1F  Bespmee charaieristics:

Gl Rl enermp-denyang disiees capable of seising
the expeced wivelength emissions of the maerials
i Consbnssian,
ik Chher sypes of sendng devices hinding equivident
respenas chamoeristics o mehann enepy-semsing
devices shall be permiined to by psed,
(2F  Prasecid fom phaical danage
(3 Suisulde for the elearical aren Classification where they
e instinlled
{8 Accessible B vesting, cleaning, sod maintenance
b Adeed el adjisied e miniorize Blse peiomeion

125145 Detection For Local Applicaiion,

250491 Oe or more dedecuors shall be placsdt as close as
phvsically pissible o sonoes of gnition,

12501482 Deeciors shall prowide complee deteciion oover-
age for the likely geving, ov poimes, of migon anid shall soc be
Blncked by shielding, squiganent, or personoe],

125144 Derection For Aven Application. Cne or mone detec
tors shall be located o provide genend sovensgs for the area
oocugEed by operating pemsodine], inchcing egress romes ancd
ol prsssilale soanreoes o ignition within e spodce.

12515 Conirgd Panel.

25050 The ool panel shall comnform o e reqaive-
menisaf NPy 72

125152 The control gemel shall be Incated in an area protec-
tedl Fromn gehvsical injury and Fom electromngmelic «meaey ¢ mit-
ted from other elecirical devices than conld  induce False
ACTLULEO.

25058 Conmod panel enchoures shall be gl for the
amhient environment where they are locaed,
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12.8.16 Wirlng, Wiring shall be in comphiomce with NFPY T
and MR T2 wddinon vohe following pegquiremedits;

(1 Cireois hetween inaniating or acneating devices aod tdeer
controllers shall be shiebded,

(a4 Al wining bevween the initating or actising devices anid
it conaral paned sdull be contnuwons witly mo splices,

12.4% Systemn Aceeptanacs. The performmance of the sesiem
shudl be jesed oo verify il the respobse dinee cmleda in
Section 122 will be mwed anad ihat each noede provides (he
corrert coverage and flow re,

12.5 Testhng and Malntenance.  Ulim-digh-spes] waler spiy
svsreans shall be muiniained in scoordance with NFPA 35 aod
NEPy 72

P250% A mainenonce program in additaon e the reqane-
imeties o NEPA 35 and MR 725hall be esiabdished.

1252 Sysieans nar in use shall pod be reguired] to bee periodi-
cailly et

1258 Svsiems nod in se shall be tested when pui hack ino
AETVICE,

1354 Becords of the tesisshall be Bepe oo file an e Fac liiy,

1258 The foblowing desis shall be conducted in additien o
lie requireinsns o NEPA E5 anrl NERA T2,

1256 The folliswing shall be completed i pbdidion e sy of
e requiremengs o Secion 1L

cly A full operadionsl low s shall bBe conducied o inesmals
il e endes] 1 owean, inclucling mepsarement of regsonse
e, The resulis of weas shall be rewined on file for the
life of the svseea, (e A 02 for cmgeeshol Sime teafing frnee
tites

3y Detectors shall b ogeseed anid speoed e plysial
ilamage and acoimilagon of depesiis on the lenses
lepst mown thly,

CH Cancrollers shall be checked e the sian of eacly shify for
Ay fanlis,

(4h Nalves on the woter supply line shall be checked an the
atart of each ehifc i ensure they are apen,

(5 Wakees secured o the open position with a keacking device
aar masnitcered b o signading device tha will sacd & woa-
ble sigmnl ar the deluge svetem conral panel or ather
centpl lncatia shall nod be pequiirest to be chiecked,

1257 Besponse nme esing shall be condocied  where
redpuired by onlver sectiomns of this stamlanl,

Amnex A Fxplanatory Maicrial

Ay Al o @ frart f S regudieiends of thén NEPA sfocimered o &4
Ervatuibal .‘I"‘"I r'relﬁlrm-:l.rl'mq.' [t un!_r. Fhas ey e liimy ,e:cini.-u-re-
edery wadevial, et i ooy woith the abliealie el -
grofifis

ALL2 Water spray svsteins can be independent of, o supple-
menkry i, ather Frms of proecion,

The dhesign ol specitic systeas can vy cobsiderably, depenid-
ing v e natre of thie hoaerd and the basic purposes of
protection, Because of these wriaons and the wade choaee in
the clumtenisics of spray teeles, ihese syateins shoald be
compeienily desgned, nsalbed, pnd modonined, T siould be
easaniil thar their lmisiions, as well as their capalslivies, be

thotaaerhle undersiood by the designer This stndard does s
prawide specitic desim guidance Tor dy pipe or doubie inier-
ok pareacaicen sysuems,

ALLA For mfoirmation on these apgplications, reler o the
ol borncing:

(1p  MFPA IS
(2y NEPA 14
(3F  NFPA GG
[k MFPA T
(5 MFPA Vaid

A2 Approved. The MNatomal Fire Protection Association
dioes i approve, inspect, or ceciify ome insmallions, proce-
dlures, sguigment, of maierials; nes doss 0 apEpiose o evalile
teaing Wiboratories, In detemmining the acoegaabilite of insialls-
vioms, procedures, cquipment. or matenials, the puhaoriy
hiwing jurisdicion man base accepaagiee on conpliance wiih
MEPA or other apgaopriaie standacds, In the absence of such
stanickards, soad asnthori may reguite eudence of proper insial-
ltdon, procecdure, or wse The suthoriyy having jurisidicion
iy wleer vefer g the listings or labeling practices of an organi-
aubiom thitis concerned with prahacs esalsations and is s in
A piwition o elstemine comphumee wilh spproporiae sadards
o the curmen proddssdon ol Fiswed irems

AS22 Awhorly Having Jurksdicton (AHJ). The phrase
“wmthoriny having jurisdicoon,” oF s peroanm AHJ, is usesil in
MERA cocuments inoa biosd maienern, since jurisdicions and
approval sgencies e as e theic responsihilicies. Where
public sidery s primary, the authority having jaisdiciion me
b fetberal, st local, or cther regonal deparomend or indi-
viddual such as a fire chief; five mrslealy chiel of o fiee preven-
tiom burean, labor depariment, gr ealth deparioeesd; boikEing
atticial; elecircal insgecior; or oshers haying stamtoey author-
iy, For inmormce purposes, an insemnce inspection depon-
menl,  raing  bureis, or odher  insarice  conmipany
representiing oy be the awilsainy having jucisdicgion. In
nany circimsnnees, the propery owner o his or her designe
teil pgenn waimes the roke of e puthority having jurisdiction;
ar goyernment installackns the comainding officer o depan-
menia] eflicial may be the aniheoiy having poesdbction,

ARZA Listed, The meawns for idemifiing lsied equipame
iy vary for each orgamizaton concerned with producs evalup
Linm; some organicaticns do ok recognize equiganent as lsoed
wibess Al i ako lebeled. The auelenin having jurisdicion
shicanlel wiilize the swaeim emphnend by the Bsing orgsivisiion
v iclemtify @ lisved produc,

ASE2 Combustible Ligebd, Combasible goids olesatca-
Lo are as flbines;

b Class 11 Licpeid — Any Hepaaed thar bas w 1Tash point wl or
above [EPF (578500 and below DHCF (607}
2) Class 1T Liguidd — Ay Tigguied thal has o flash poioe g or
b | 30°F (600
(] Class TTA Ligpaidd — Aoy Bejuic thar has a flash paoini
b or whesve FHEF (EFCE bt below 200F {90350
ey Class T Ligpuid — Amg Biguid thar has a Flash paoind
at. oy whove 2MEF (H8°C)
i50:4.5.2]
ALEID Fire Area, The phesil sepanitions also fclodle
ik el special drabnage syaens,
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ARELD Flammable Liguid. Flonneable gk cbissficenons
are e Bl levss

C1h Class LA Lguied — A Booie thiat has a Hash point below
TAF (280 ol o bodling poant lebw [O0°F (37,85

(9 Clags TH Laguid — Any bigusd thin has a flash poine heoy
TAF (280 sl @ bodling point m o above HHEF
CATHEY

Gh Class 10 Lguid — Any Biguiad thon Tis & flash point &t or
above VATF (LAY, ban helow TREF (8787

[Rled.5.1]

ARETLT Dwsulpied, MNomcombustible moenals affoading 2-
bayiar Fire mtings will wsundly sagisiv the veguiremenis of Chap-
ier O owhen properly Gaened and weather proteciest, For
erpuipment, saractures, and vesssls of monferrous metals, somne-
whan lwer remperaniee liovits than indicaed o Chapees &
il be required. based an reliable meallogscal daas,

ARG Monabsorbing Grownd. Most ssils we ol consid-
ererl suffiientl permicable gr alsorbent b be consbdened
almorhing  ground. Paving, such os concrete ar asphalt, is
consilered nonabsorling

ALE 22 Open Water Speay Mozde, A witer spray pokde s
gLl a dischurge device with an ogen walerway, Hisweves, it is
possible for nogzles o be equipged st opemiing elements
anch s fusthle links or glass balhs for specal applications,

AL 2 Water Spray System.  Auomnic svstemns con be acii-
awl by separare dewctien equipment insalled in ahe same
aven e the witer spoay noeddes or by the witer spray mocdes
s an operating ekenenl, In o some e, e ausomans
derector can abso be locited in smother area

AREIS Water Wistage. Some oauses of wasiage are wind
velecity and e overcerry of discharnge patern bevomld he
trge el surfice,

Akl The design ohjectives ane as follows;

i1y Extisgmiishiment of fire Iy winer spray is acooanplished by
dasnling, smothenng feom prodduced stesn, enalsfcsion
ol s laguiaks, dilution in some cases, or o combanacion
ol these Fartors,

(8 Conwml of fiees & sccomphshed by oan application ol
wikler speray e thie burming macerials, prodwcing comml-
Il horning, The principde of conim] can be agsplied
whers combustible maerials are ool sesceptilde o
complete  extingrishoeni by waer spray or wlhenes
daniples extingushimens s wo considered desimable.

(h Efficove expusure priostectsn s accompdishied by applica-
iinn of warer spray direcaly i the exposed snsciores or
souiprrenl e peasse oF redues the lea sransteored 160
e Frevm the exposang five. Waler spray curmains are bees
effective thin direct apgplicacion but can, wnder fmvormble
gunneliticass, provice somme gerolection againe Hes ey posine
ity subedivision of fire areas, Unfaivribie comlitions
can incheie sich oty as winidage, thenmal apidafis,
and imadeguime dmmnage,

t4y  Sarm of live is prevened by the ise o water sprays v
limsolve, dilue, disperse, or conl famimable maerials or
i redwe fammable wipor concsiicaions below  the
I flmemalde limi (LFL},

Ad2S Bee NFPA 49 anel NEPA 525, [ More: Alhinpgh NFPA 4
and 525 have been olficially withdnown Bom the MNogwuad fige

W2 Ecktian

Lk, e indformation & sull mailabde in NEPAS Fie Padetow
fondale tin Moz nies Mladisnaie)

AAZE  In special cases; where slequne safeguards have been
provided, woer gpray svstems for the protectiomn of steciores,
eejuipameal, o0 penonnel in e pressnce of such materials as
dlescribed in 42,5 wight be accepalde

ALL Warer spray svaem installation is a speciabived el g
s e i arsedf,

Al The mapicl remonal ol spills gl Fre presection water
frovm the area protecied by o wacer spooy sstem can greaih
reduce the amount of fel invelved inoa Fre, Inoaddios, i
viater elisc e is nog commolled, bycdsosarbons or adeer Baguaicd
leds can spread i sdjacent arees and increase ihe sdee ol the
e, exposing addizicnal propeny and making the fire more
difficult ro comgmal oF extingsl,

Ay exmmple of 8 poctecved lazard that might not reguiee @
satem for contralling or contining water spray discharge
wemilel be g rubber bele converor locaes] i an abowegroaned
conveynr lusing,

Addd Each of the meshids listed his adsaimages and disad-
valitages, [nomest coses, & combipation of methorls shoald be
uses] i desagning i cffecive conirol or contEnment ssen,

The characteristies of oy Tazarrlous meriak in the proec-
terd wrea shanald be cosmsicbers=d o the desipn of o Gl or
continment spsgm, inchading voluime, solubility in weer, flam-
mahiliny, resctivity environnenial conoems (e@8, foxiciy, ancd
v pressure an ambiens ansd wesrmal prscessing conditime
Foa exnmpde, pontioular amenisay should be given o the
remmevl of brming flammsbde liquids away fom prascess
veseels contaiming reaciive materials sensitve i b,

Curling, alomg with approprae prading, can be of signifi-
cant besiefic in prevening water oF oening liouid from spread-
ingz Besrmmenmally i acdgoen aceas Grading sticaaled ideally be
slogeed ar i pich noc less than one percend away from crivical
equipamen L andd sl doins, frenshes, dicches, or other safe
ares, Conorets surfacing s mosa desmble, bus other Dl
surfieing on orushied rock or equivalent i aiabie,

Prosess areas aml buililings:  handling  Toedrocarbesns or
hizardous chemicals normally have & closed drain sysem o
capanre leaks, spills, normal doinige, weeh down, amd so fonh
o semnie caees, it iwight oot e praciical o design the chsed
draim sysien o decommeckate Mae Rl flos fsm the fire pantec-
tinm svstemns, Additionalb, even where designed with adequone
capsciny, fleor dmins wall clien become chsgpged with defiris
during a lire, The exeess that cinnet be caomisd off Ty the
clostd elruin syaem will then swverdlow o the surface drinage
syatems which mighy inchede starm sewers, open dinches,
atreets, of sosilar feanires: The proper desion of area diminage
sholel anticipate wheve the excess will (o so0 ihar it can be
4.;|I:-|!. rasni el sl cosmiredlerl.

Ser MEPA 30 for diking requiremenits for the mnk siorage: of
Hlammalde and combusiible Towids

Diking & noi @ desirabde means of contiining saier spray
discharee where buiblings, process sinuciures, or DnpHsran
eruipanen i are heing pratected from exposire to [lammalble or
cuifn bastilale s
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ALABE] Open woenches i ditches should be rowed 5000
it ey expese freliphiers, ontical eoqoiprmssan anl pigiog, stmc
tres, o ather propery woa porential Gilling kazard,

AddA Underground or enclosed drains are prefemed over
opein trendhes singe englosed diins provide 2 ooethod of
remimiang apilbec liguids froan the srea without expaosing spuig-
menn i barming louidds. Funher, enclhies can act as collection
poimis for hesmdesthim-alr vages. I msed, wencles shonld be
rornter] b oo vy that will e carry fiee prodection water aod
burming Taguids through anocher five grea, 1 onsveidable, five
staaps Pwers) shioulil be prewided in shie renely systein beraeen
the fire areas

Trenches shoald be mwice as wide s deep, and in no case
shoaild the depth excesd (e width, Trenches shold e provi-
ded with covers dhar are one-ahind open gring il tve-thirls
winhil 1=|.ur o CTHECTELE, fYie .I'".:q'mr Ad 44

Diiins shwobd be o suffeient nombsr that the requined
rimelT is handled withoor formaoon of ssgnificant pools

A Bl The aoneal Nlow e cin be determined by plosing
e demanl coree (fxed wacer supph svaiems) and the warer
supply curve on semiexponential (N gpmph paper. The
intersection of the demand coree and  the supply e
prmi-rl-r's o realistie essinade of the ol Aow e that woanld
b amricipeated.

ALAGE] Judgment should be wsed in determining the
chanee of having a mjor fire simoliansons with a heoy mine
fall. Far arens mperi'enring litile rvindall, -r]mi.nu.gt- calculannns
an ig‘nm‘r ranfull. For snreas fxrmrirnring ﬁ'l:‘i.'l_ll.FﬂI rxinfall, &
Aowe e frome ainiall mighl £ I.'I'lil.;hl. not e wsmrranded,
depencting om the hazarvds being protectied and other factors. IF
included, g minfll muie less than the llighrsl '.mri:ipn.mr] wewalid
nrelinanly be vserl, as il 5 nol iIi.'Iu-I::r thait thie maximom fre and
minfall demansds woukd occor simalianeooshke. The cffect of
minfall on the size of anv aress desipoed o0 conmin mnaeff
shomld alsn he eonsidererl E

AT It is desimibde to conmin mnof for she anticipated
duraitiomn nl'.ﬂn:r fre. However, in |:JFE'|.' chemical or pra o hui mnis
rcal fncalitiss, o r.|1.r|:'||:|1' fire can st for B hosrs or miore, r-r.nll:ing
in exremely large holding basins or retention ponds. Where
ihie :|I'L|'i|.'i.'|'I.'I1|.‘1I‘| incidens duraion resulis im0 reeniion hasios
thire are af i|1||1r.||.'l.i.r:|l size, methods ter limiir the dormagion of
munnff mighs ke recpuized.

Seed priaber
spot welded %0 grating

] i

Crainage rench with stosl plaie
and graling cover

FIGURE Addd  Drainage Trench Detail,

When an esvendad doration s anticpeed, o dusion of
4 hemirs B asally considersd the proaiced maximmn, Doring
thar time, i B ofen possibde w0 isolae spuipnent and rehece
il Mo pave ol waler aund other osterimls so il the coneing-
coes discharge: (b pute is lese than the initial How see, 1o
sigmificant gt o Aommakde msienals con be remoyved
frown the prodecisd area, it could be possible o shin dosn
woater spray spstenns wncd manalthe fight the fire, greath recuc-
ing the amonmnn ol maverial Dhin esds o be contained

Sanaller Facilivies witly Hmied hobilups might nos reguire as
Tesingr o i, For cxaomgde, iF he espsing lre is consed by
spill of BWE gal {1803 L) or ks with good drainage and
conuinmenl sysems, e anicipaed duraion could be az lhide
ds A0 ik e | hour Tn special cicamsasnces. (e5, invoh-
ing prevmpd mannal respeae ), an anncipuied damtion of less
ihan Mk minuwes would be goocepiable,

Finalle, mher suandards and vegulations might dictate the
ameont of  coniiment reguited, For exunple. MFPA 5
contiins regirenents for warehoses ol other e connin-
ing flammatde Bgukds, Also, lecal envronneen sl reguloions
anel banldlinig codes mighe contin crtenia for douracien and
anrpoand 4ol mzverind g be collecied,

ARZER Fainvng of sprn nogzles can pedarnd the thenmal
ressputiae of e hearresponsive element, can anlerlers wich the
Fres maovermseni of pars, wnd can render e spray noeele fnop
erive, Moreovern, pamiting can inviee the applicatsn of sulse-
fuenl coatings, s increpsing the possibiliny ol alising the
discharge pattem lor all wpes of poezles,

A528 The aock of spare aniomatic waer speay noebes ancd
pitnt sprinklers shoukd ke inoo cemideratEon U neendded
sysiem perfonmance, the oriteality of the apemiions, sd the
o simie assccinted with syscem impairment ofter denisge or
five; Aapcnmptbe water spray noegles coubl hive long el tmes
delaving replacement of brge nombers of noezles for several
werke

ASE2  See Takde AS B

ARLS  Ohher types of pipe and e than hive been investiga-
teil sl Bisged] for witer spaay applicasions inchisle Bghoweigh
ateel pipe, While these prasilucs can offer mhaniages, such as
e of handbing and insallanion, cost-effectiveness, and redoc
tiom of friction losses, i is i:|r'||J-ur|;|||| ITh) J‘i'.w.'4'||;lli:-'i." thiat l|h1-:.' wls
lpiwes Kimitations it are (o be considencd by thoss contemgali-
ing UheEr use or Bocepance,

Caorrnsian stiddics for ghoweigh ' sieel pps have shown thin,
in companson o Schedsle He pipe, bin effecine Bife mighi be
reduced, with the level of reduiction Being relaied w s waoll
thizvkes. Further infommaiion with respect o copmosinn resist-
ande ks conptained in the ndivichma? lisings of such prodocs

The investigiion of pipe and whe other than deacribed o
Fabde 505 1 shesnld vl ansidenison ol many  folors,
imelacking the felbowiig;

{1] Pressunre rating

(2] Heamn srength Changers ancd spoging

(31 Unswpporied vertical sosbiling

14) Movemseni during svscemn opecaton (iffecting  soter
dlistritsition |

(B Corrodan {imtermal aivl extemal), chemical and elecine
Tyuic
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Tahle A.5.5.2 Siec] Pipe Dimensksns

Sehedude 10* Rchedule 30 Sehodmbe 40
Nosminsd Linsdde Wall leslde Wall Linsele Wall
HF" Sigm La JTETS0 R T e Wi L Thickia=s DNianeeler Thix ksu=ss idnseler This b s
i) fin. mim in. mn in. mm Im. mm im. mem m, W Im. e
1 1515 34 LT e (EN T 24 — —_ — — I MIE 1 26,6 (el L
| A LG e 142 i (LR a8 - — —_ - 1.8l Sk RE [ 34
1% 1.HH1 45,5 1.5 2.7 (R L ad —_ _ —_ —_ 1.1HI ML R b
2 2870 HRA LART hiE (LR LY 4 — — - —_ L.I67 LG 0054 R
2.4 ZEYS TA0 oS i & (IR 541 - — — — 2 46t} 2.7 (UG 52
A LI wan LR E HE B (LR a —_ _ —_ —_ BRI T 02 ]
., B L0MH) L& 57040 UG5 (LRl S - —_ —_ —_ A.54H LI 226 BT
4 LS D145 4 9% g 2 (LR 0 - — —_ - 06 23 257 i
A S 413 b5 1345 R 9.4 —_ _ _ —_ LR 1282 [ R ] B
i (EX R - 5,27 1615 (IRl HE — — — —_ 1,165 1541 (UZR0 w
8 EARE 2] LY (R CY 45 Tl SRS 0577 7.0 - — - -
1k Rt I Y | L et TRELY 18 I I# S5TE 11T TH == = I =

= hecheke LU detined w5 b (025 naney oembnal plpe skee by ASTAALIG A DERM, Sramdant Sarophimiden e Eaine-Hoasmne Tdied Snd M,

Wall sickives specified in 502

(51 Resismamsce o fidlure where exposed w elevsed enpe-
nires

{¥1 Meitheds of jromog dsrength, permanenice, fre haend

{81 Physscal chareceristics relaed o imegricy during <o h-
ajuakes

W Bessmnce o mechinical g, where applicable, explo-
iy dlimage

(M Sescepdibility o degrsdation  due 0 emvinonmenial
exposure (ulivinles degrmliosan and lme emperares,
i,

ASEILD Where approved, the pipe identification can be
cuveredl with paint or osher prasteciive cotings belisre imsalli-
Lo,

AN Rubbevmaskessd pipe fittings aned coupling shoakl
il he imstalled where ambé=m emperiress can be expecied
i excesd IHMEF (G600 unless listed Tor chis service, I the
munufciirer furleer losie & given gaskel composiosd, eoese
recortimendations shioald be followed,

AELE Some steel piping material hadng lesser wall thick-
miess than specified in 55 LE lws heen lsted for use inowaier
spray sysaeins when joined with thregded  connecimmes The
service life of mich produocts can be sgniicantly bess than tha
ol Schedule #0speel pipe, and nshoald be determined i this
service life will be sufficient for the applicamon intenderd

All sueh thremds shold be checked Ty thie insallern ising
working ring auges conforming o the Tahle 8, Basic [hmen-
aichns ol Bing Gogges for USA {Amencan] Staddand Tapesr Pipe
Threwds, NFT, in accordance. with ANSLAASME BLESK), Py
Ty, eenenal Pn.:r;'m-..r. |43,

ARS2 See Figure AR 20 wiwl Figure A 5520k,

AE2A ] Pamial penctration welds on oatlet Fiing conmec-
ions pre considersd slepmie since theee is no signilfican: bl
an the ot ather than thin causesd by pressiore inEral oo the
pige. This Foadd dug o e internal pressare can e sconmimo-
e i bl @ weld sl has o cosisermieg weld thiroat (hickiess,
which cun be calonlitesd as follows:

W2 Ecktian

FIGURE A5.5.2ia)

Acceptable Weld Jaints.

IAREZ AT
Weld thiroar tibckness {in, } = A = (ODEIES

wher::
P = paned sestemn pressube {poig)
L = ooatalde diamever of the Bttng (in.)

For exgample, i vou assime o pressire of 300 ps aned an O,
il e candey fivtng of 3 o, the resalt of the thickness calonla
ton is WOFS 0, When eompared o the minamum ot
thickess ol ¥, b, (018 i, theve Ba facior of more than &
tivises thie caldculaved thicknes value

See Figure AR524.1
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3 i, (B0 mo pige

]
bl

\_{.E.u;ua AT

Wiclathom, A redusing Maling
|5 Fequired winere plps &lza
rachcad

Expeasig wil o
Pl i

L
k]

Inztlicient pioe pereirtion
of lange

FIGURE A.5.5.2{h)

2V in. (55 memp s

L =

Er T &

Violation, Niling penetrating
Intarnad dinmater of piping

1]

Excmasive pips penstration
of flange

T.'H.IDDEFI.:I]]]E “'Hd.]ninu. [For correct

Fi.l:ll p-umhﬁiun ol Hlamgpe. cee Figure A5.530a).]

Do Vain — (e
{1.6cmim)

Pon cesigned — -

] |
45 Iw@i

Vi, [1.5 )
ITerL

Typical Full Penedration Jaind

FIGURE A5.5.2.4.1

0 b Vi
[ESmm)

Partisl Peneiration Jaim

ABSZADL The preparatbon of mating soofeces & inporiant o
thie prviper Tabricationy Gf 5 welel joint, To accoamplish this the
|t‘|i,l:|_i|'|g suirtaces shionll he I“""PN“” winl r||:||1i||;|,:||'-rr| i hie phile
i make a il peneuaion weld achicable, bo o partial pepe-
traninn weld is acoegaible,

ASS243  Sew Figure AD52.435,

ABRSEL Inis mad the intent to reguire a lisved combination of
coniplings, fitings, or valves,

ARBS2 Muterml soeogth and presssoe rting shosilil be
considered when detemmining companhili,

AKAA The fire hazaml of the boging process shomld Be s
by saleguundesd,

ARSA] Braring Moxes, if used, shoak] nol be of & highl
COTTnERE Iy,

AhTE ] These vales include, b are poc Hmived do, deluge
vabves, wlarm check valees, preaction vabes, aned  high-speed
valves,

ART22 Accessories can incherle any ome of or a combination
o the Following:

{11 Manmal emerge noy sintkns
{2} Flammable gus detecions
180 Smoke desecior

{4F  Hedn deteciors

5k Fire derecioms

{6} Copril pnels

Whers anstalling wet pilor sistems, special anennon shasld
be given o height Timbstions sbwe the susiem acuation valve
due v cesneern of wigler colums. Befer to manolacoores’s infior-
matiom and lising,

ALT2E Monual mewns of acteation can inclode prewmanc,
bvdlic, decmical, meshirical, orany combisaticn tharend,

A580 The suminer shoukd be capahle of contineed] oper-
tiom withoad seriows increase in head loss for o period estime
il o be pmple for the wvpe of prossction poovidesd, 1he
comeiviom of thee wgger, and simalar lncal circumsoanaees,

A I The pairpose of the fire depimment connsctinn is
i anEment the warer supply, b sl pecessanly gaoowides the
entire sprinkber ssstem demanid, Fie depammsent conmnetios
are il inlevwded (o deliver @ specific wmesant e wiier,

Fiflet Waldad Joint

Acceptable Joint Conlipoations Tor Wel ding Oailes,

20e2 Ediion
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B,

Haim, 40 N, --I le-

{2 Fim 1o 3 mm)

S in. I:-:r'.'hm
12 mm lo & mmrmd

Oipen Root Baskt Weid

A0F b 45°

vV

1"luﬂ'l- A5 ) ==

'."n'l'l.!I:H-:-rL
[ 8.5 mm o 2 mmm)

Butt Wedd with Encking Ring

FIGURE A.5524.3 Accepiahle joim Configuration lor Butl Welds.

A NS AN alarm apparams stooldd b locared and installed
such thar all paris sre accessible for nspection, removal; and
repabr avid slald be adequately suppored.

ABL2 The minmuwm clearances lseed by Table 600.2.2 are for
the purpost of clecical clearance wnder pormal condizom;
ey e ol ntended for e as "aalfe” distances dusing Gued
WALET 3 Py SVSLen operation,

The clearaseces are based wpon minimum genceal practioes
relged o design basic bisalation Sevel (BILY walues, T coodi-
e the required oléarance with the dlecomical design, the
design BIL of the equipment being protecied should e wsed
aa basts, althougt this B sor material s scmingl e vwlages
ol Pl KV o less,

U'p v electrical svsem voliages of 161 KY, the design BIL kY
atd  corvespoarding minimum dearances, phase o groand,
hiave beein cstablished thioaegh long usage,

A vodages higher than 160 BV, anlformiey o the relaton-
alilp bemwesn design BIL BV apd the variows dlecoical spspem
virltages has ot been established e practics, For these higher
avatem voliages, 11 has become coammon practoe o ose BIL
lewels degendent on the degeee ol proecdon thin B e be
obadsted. For example, b 250 kY sstems, BILs of 1050, 90,
235, 75k, and 650 kY have been uillzed,

B quired elearance o groid can also be affecied by siviich-
i surge duty, @ power syatem desion Betor thas along with
BIL sheubl correlase with selected minbnnin clearances, Elee-
trical desipn enginecrs pright ke able o Quenlsh cleaganees
dlicraned by swivchibng suige duty. Table 61,22 deals anly with
clearances requived by design BIL. The selected dlearance v
gronnd sioubd sadsfyv the greater of swiching sirge of BIL
iy, rather than Being based on ponsiieal voliage,

Possilale: desiogn warlaions b e cleavance rogulned 20 higher
veltages are eeldent s tee tible, where & range of BIL valtes jx
indticared opposie the various vweltages in the high voliage
porion of the able, However, the clearance benveen wninsla-
tead eivergiaed parts of the clectiical spaem equipment and any
porton of the water spray syt shookd mor be less than the
itk chearime provided elswhers for elecobeal svsiem
irsnibation on any ndividual oou pose n

AG21 Water spray svspems ave osually apphied v special live
protection problems bevond the capabiliy of 0 standard sprin-
Kler watem. They are specthoully dedgned for five control,
extnguishment. prcventlon, or cxpgasire pooectioen. These
avsreims v plcally requive thar the warer be appfed vaphdly 1o all
protected surfaces ar dhe wime tine, an objectve thiot mbght
vl be possible with closed nogzhes, In addicon, w protec

W2 Ecktian

fgh fo ot

o e -|_|-'!

Wobe: Awold ohstnucling dioor

awirg whian Inoating suppor lags
] T IEJ
| 15 0 {46 mh - 5
maximisam "P‘F‘!l'

FIGURE Ai.3.2.22  Typleal Arranpemaent of Suppori Legs
fowr Pl Stamnads.

specific surfaces, the use ol lFt'l'_'l.ﬂl mozdes wath directiconal
cdlisclhinge 1= emploved. The placement of these noezles fo
provide proper coverage i3 olten i conflict with the redquired
plecemnent o ensure prompl operation where  autoasbic
nozeles are used. Thus, the stasdand contemplates thal gpen
nozeles wall novmally be emploved and thaz a sepamie detec-
Lo sysdenn will be usesd fo acaaie the susiens.

Thiere are cses, howwever, where 1 oas desamlble o nse chsed
nozxles b Jimil the ducharge of wter W prevent @guipmend
dumage (such as when waler spray is used b prodect turbine
turimgs), or there are envimommental comerne Auboomtic
noreles shoukd only ke used where open nocdes preseot such
profdulems and the postion ol the noeebes can meel both the
conerage and respease e design objectives.

ALS2EE See Fipure AG5.2.2.3,
AGE22S See Fipire 465220,
ALE2ET See Fipure AG8225

ALE2EIR hee A A 2 R
AT 2R,

AMe 328 In cases where the piping caneod bes sugeporied Ty
st anendsers, piping pmangements el aie essenmialky
selEspporing are eften gmploved wgether with such hangers
5 S 1 ECESEATY,

Figre through  Fimire
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i
Fipm rrmm'_ ';I:qp-u hoader
g o L'r;_ 1 )
1h of o lal =
F Famli}
upha-wn distanon ;énml
Inoin ZNAN. ppe
@iemen| (B 14 mm) i
IREIR 3N
(1067 mem]| {514 mm)
[Je— Pipe ciamp

ohe: Wnere disgonal braces are used as suppors, The masamem
demension hatween suppot legs can ke exceeded by oneshat o okl
narizontal distance of fhe dagensd braces

1A
125 mm)

I
8]

AN0in Andin
(@14 mm} 1514 mmj
fmax) =150 in+ M xBR 0= 1B N0,
{imen} = 4577 mm + (V2 = 1885 mmp = 5486 mm]

T fl i
nn beace

1 i
| (@5 memp

2hfin

ELITA

imas) = 1SN0+ 2 i) = 164 in.
[ImaK] = £572 mm +{ 4 = Bi4 mm) = 4973 mm;]

FIGURE A6.3225 Sway/Support Brace,

ABRAT The periormance of plping sappor svsrems should
allow for expansion and contracion duie o emperane
change, cxpamsion diw W intermal wawr pressure (theost),
reatvalied andd o wire sralned jobons or pape mans, heavy poln
loads ez, vablvesh, and pape deflection (span/suggueL spac-
ingy, Manufacwrer's insallation instuctons and englneerbyg
desagn gubdes shionkd be consulned

ABLEG See Flgure AGSER,

AbEE Arcas comsstersd o bave an explosion porential can
include thse hasing the following charactenstles:

i1y Highly esathermie reactions thar are relatively difficuly v
contiol, such as niwaton, exkdaton, halogenation, hydo-
genation, alkelation, oF polvme retion

(3 Flammable [Bguids or gases where a fbanmable vapor or
release of meore than 10 woaes by Samione e peiod s
prorssdlale:

C Oiher parpcularty lsazardous operatons where an explo-
alorn hazard miight exist

2 i, (B fimy
mHrmam |:
|
Concrale Kaling or plar
Thiss dimesnsion
al & depth 1o be
~ bakow tha hos!
line
|
¥
Eupport Leg Footings
T 1, ™ 3 i,
o a
F 181 mm) il {100 mm)
o 4= g dameler o o) dameer
\‘ﬂ;" bali croe 'x,_u,.-" bok drde
1% . (80 menp ® 2 150w =

Sin, (127 mm) Narga G i, (150 mm] Hlanga

5% In, P Ll
r il {140 mmj i {152 mmj
@ = 0] danate a - a) darmeter
Mg Bolvice Nog/ e
20k in. (B8 mim) A, (B0 mm)

T, {180 mmj largs i, (180 men) llargs
Ball Hols Locstions

FIGLIRE A%6.3.22.7 Support Leg Footings,

T ir (38 ) =
Fie (50 mmp
channs imon

Fips aland 2 in, (S0 mim),
2 [B5 mimy. or 3 in
80 |

Mote: Pipe sland bracksts are now noplacing e oid shfa pipe sland
wiinaul the brackel. The brackel mabes insiallvbon sasiar and
alows for adusiman honFonia®y and wericaly, Thae sandard
brackal s mads w0 2 in (S0 m), 2hin (65 mmp or 3 in
{80 mem} pipse stands.

FIGUERE AdtihZ28{a) Typical Fipe Stand Bradked.

20e2 Ediion
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PLAN

Slandad =
U-boht B
[siza Fipa
based ﬁ;’;ﬂ
on loop { Z
h pqphg m
din.y an pipe
Eard
Hex s — ]
EEEEE -
ot
e
T
Slanckare M
[_,E o ==
r ",
| |
EECTION A-& SECTION B-B

1 Fing — suppar leg — 1 sire gl ot Man rog-see bl
nal less thar 2 in {50 mm)
Same size ns 1op ring but nat
mora tham 3 . (80 mm) or ks
Fan 2 i, (55 mm)|

# Fing — suppar leg

FIGURE AL6.3.2.2.8) .ﬁ.l:n:-pla.b]z Alachment for Fipe to
Support Legs — Example 1,

To limat e potential for explsion damage, the followog
gumiclelines sloukd Be usecl:

(17 System acioabomn. valves shiould e remedely boctesd [al
least OO0 I (152 ||:|]| freom ihe wrea o be i:.rl:ﬂ.-uq.'lﬂl:L
howsesd] within a blisbresstant valve bouse or belind @
blust wall desgned for at leas o groge pressure of 3 psi
(20T KA siadie O ETRTESSLITE.

(] ["'ip:i:q.; shiould B Jocatesd nnderngrmend wherever |.'II:I:'HIGi|:I|t'.
Risers should rise alspeground belimi a protecting steel
cobumn or olther strochionl elemens. Chiher piping should
b Bacated behind stroctumal elements provicding sluield-
ing frown explosion overpressures and flying debris,

£ The mumber ol wyslem sebmatiens  valves  manifolied
tesgretlver shoudd be limived o no more tan thres.

(4 Fire water mains sheld f= buried, and accessibde post
indicior iscilation wthes shouald be provided,

(31 Al water spray ||-i||'.|i.1||.|; 2 i, (6 | on lurw-!r shanlel be
ol the welded-dlanged type aml 2= shoen in Figure
ALSG

AhdS Suitable suction prossions can enlail the following:

il) Sanmble sucisen wiranis accessible aAppiratus o
primary o auxiliany supplies, oo both

2y haitable allweather Tuadiangs or Iocations whene panngser
apparalas can tike siction al surbce water supgplies

W2 Ecktian

i Suppont leg
System pioe =
A I
L _+
FLAaM
Cap
Laregni g—l
LEbok
taﬂ;ilraud kT
o i E
piping i . Fox nuls
™ Suppon kg
A
——
Standand k.1
farges

SECTION A-A

FIGURE A3 EZ2.8(c) ﬁnnl:plab]: Anachovent for ﬁpl.- Lo
Support Legs — Example 2,

Atdin,
{814 mm) masimam

FIGURE A6.5.2.2.8(d)
Pipe Stand.

Mlultiple Pipes Supporied by One

AG430 Fire deparoncint conmections showld be losated ancl
arramged so thar hose lipes can be readily and convenlenth
attached withowt terlerence fom nearby obgects bnclind] ng
bdbclimgs, fences, posts, on other fine deparmmeist connections
Where a hadrant s noc aablable, other water supgly sources
such as g watural body of waner, 4 tank, o 8 vesemvoli should be
vtlizeed, The watcr auwthoriy should b consalied when a
nompatable water sapply & proposed o @ suction soucee foe the
five diepamimedt,

Sec Figure b4
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1 =0 i (25 mm-80 mm)
Wesemieed maslic
Anila
i b Fire
deEparimen|
conresoion
1
Drzen
(il L]

Ko leas tham4 8 Bin. {121 m)
of sxposed drein ploein
wiarm room bayond v
wien papd axlench Prough

witll o oulsido -
FIGLRE AG356 Do Connection for System Riser,

L
O]

[
18
Vessal covarage
& Himar iocated behind znd
O supporbed by oofume
i
Blast wal Eysiem actuatian vahae
Pns
-y A
O
i —

FICLRE Adi36  Exploshen Profeciion of Water Spray or
Piping (Flevation),

AdAl A wmporary or permaient line s permioned m be
pigel to an srcessibale smton i Barilifate (e renmsts pozele
remiling,

Acbdfid Care should be iaken in o the selecion of stminems,
particielarly wlere norbe waerways are less dan Yo (55
i} i dkimenswon, Consiclertion shoald be given o e size
ol seveen perfoantbon, the solwme availalble b aecumulaion
wiathout excessivie Fraction loss, and e $eciling for spection
anel cheivning

T T
R
T
"
0
E
A
4
i
a
0
=IEzm= 1 = == == .
SHEW=1 =13 ._"_m_“lﬁ;ﬁ .-"'/-.-__,.-/':".-_._.-;:."-' ';

Aulsmate eip == wgin ==

FIGURE AdiA%1  Fire Depariment Commectiom,

A5 0.8 Comslcheratio shoadd be given o dhe peotecibsn ol
e abetection spstem inarsas sulgect oo earthouske damage.

ARE23 Where deweoors ave lecares] ontdoors or withosn a
nr.l'linp; over them 1o trap thee hesit, their 1p:ri:r|g shioanled he
resduced iF [rrcanps detection is o be achiewed. In p;rrlrml. thers
maal deteciors are G be locniesd within the hot air currenis
created by the five if they are o spere, A S0 percent reduce
tion in the spacing between dewectiors B reguired in the
shaence nf ies2 dam on a parl'irl.ll:l.r' detecms and fire size. Some
piclance mikght he svailable from the manufacioree: The sensi-
rivit:n:d' aother deteriors [r.g.. Ammminkle g gl tertors) can alseo
ke adversely affected by wind or the lack of walls ar ceilings
surrcanding the hazard,

Heal colleciors beeated above the pilor sprinklers or other
thermal detectors for the solie PPt |1'|'|.n1p-|1-ing' bt s i
recommended. They ave considersd protecied canopies |
A5 1 2], They can provide some benefin i they are of sufficien
sz |'|H in. ® B i (457 mm = 457 mm), or |.1.rg:-.r| o i
heat. Smaller collectus can reduce H‘!l.'l.lilhil_'__l.' [§;8 :.alu:ing i
“chencd” mir S[HICE. Howewer, shiclds or mnnpirs meederd 1o
prostect the detecior from e wenther shonld ned be eliming-
el Bt of coneems they might redoee detector sensitivin.

Cither vpies ol dedecinrs, such 2 UV detectors thar oo maot
rel:r an air currens o deiect o fire or hazarckas conditon
might not require o redoced spacing when they are osed
imiinors.

ARBZT Use of flammahle ety deieciors shoabd consicder the
Frslbwing:

{1y Caliteciien: Avbomatic  frmmashle g dieteciinn ET']IiP-I
ment should be mlibeated for the specific flammable gas
1o e deterted.

20e2 Ediion



WATER SPEUAY FIXED SYSTEMS FOR FIRE PROTECTION

(2 Eperpdion — Adarsas, Flunmalde pos deieciovs ovpicalb e
eouipperd] with two independently aadjosable sl for
ilerection of flammable gas, Each it should be spuip-
ped with o visual indication of alwn poinis, wnit nclfonc
g, wwl pocEal aperion. Tygacally, the s alanm
it i sl besween 10 pereent and 35 peroent of the
LFL, amel b secomdl alamm poing wips the water spray
sustean hetween 35 percent sndd G% percent of e LFL.
Where the anilyeers alarm i o congimuossly g el
locaticn, remeie manual Gpemtion ol the waler spray
avstemn from i comtinnously manwed lociton B soame-
tignes mtilized with the flammalds gis analyeers alarming
only in liew of the aulomalic inp smangemsn|

(h Pnadvadend Actaation, A reiluction in the pogential s inad-
vertenth potiviee a sysaem can be aozmmed by desapming
Crovs-anne potivationn i the sysiem. With 8 cmosseone
activiion wchemne, the aevanion ol i waer sprav sysacm is
rigggere=t by elee “high” alamn comsdition of ame we or
mere detectors comprising the susien,

4y Werbeg, Flamnsble gaes dbetenans shanld noi Be wired in
sefiss

(0 Mudigidef hegue! Systens, Where o msloplechannel flam-
miahle s detesior sisiem s oblized, conineaes, iistin-
taneines anabss shonld be provaded o all channes aind
an alarm or wip shoobd be fndicaed imonediaeely o the
analyvesr Mo mesre than cne water sprray systein sheald e
actnated] by a smghe multigde-channel analyzen

ATLA Prompi aperation of the waier spray system s neetded
vk kel Uhe desien ahjectives, T most imallations, the delivery
of effective wier sproy from all open nogzles shoukd whe place
wathiv M0 seconids (lier detecion, This cin be poommplshed by
the remene staring of five pumps, The use of deviges such s
vmers wistihd delay sysienm sonmiion and negatively affecs the
sysvem s i neenaded performance,

ATLUEE Singke systems should be desigmsld oo liosic G
rwtess i s small as priciceble, wish cemsideraen given 4 the
winter supplies and other facioms affecting reliabiliy of the
prestection, Lage syaem siee could deorease sysem relabaling

anel mcresse ransfer time, wilter wistage, aicl envivanmenl
imipact, Large swseond shoubl peasrally be Bmied e g
dischprge mie of 350 gpm o S0 gpm (465 L/min o
LARS Lk ),

ATELINZ. For lnge areas progeceed by many adiacens sysieims,
it imight ned be necessary to hase the design Mo rate on sl
swsieans operaiing annibanesody, Provided il oo drinage
i sloped and sectomalized o redsece the Tow of (Rammakles 1o
sljacent apeas and assmming hat deection sesiems are care
lalh designed, the maxinm design (b mie conll be deter-
invinet) by acleking ales fhow e for any spsem e the Tlow mies
laar ull im|||fr|§au:lg.' arug.iqrﬂu AYEEEIE, T rmrrlj'.-&' b i
AL 20w e Thlde AZLNEIALY The largest s deter-
mined Troan cobsiderng all legical combinations shoald be
e, This msimoum anbcipoed Oow re basis & validd when
the sistems seleoed are judged o represent ithe worsi-case
sitgution, Assmiing that the algae conditons are mel, soane
fires valving several adjacem witer spriy systems could be
alequanely conmalled wih fewer swstems operating. Careful
enginecting judgment should be ssed in the derermination
anel caleubinion of the acimatkmn, capariy, and doaraon of sdjs-
CETIL WALET SPriy SvsLEmis.

AT21.2 The follosing ame extingniisfimeant methods;

{1F Suafrere Cowlime, Where extinguishosent by surface oonling
is condemplated, the desgn provides for comples saier
spmy covemmpe oser the enbine surlece, Surface cooling is
g Elfective on gaseoas produces or Bmmalde ligaiids
and i mor generally siusfacioey fon combastible Houids
having fkash poins beliny 100°F (6070,

{2} Swarbering by Sarw Podaesd, Where this effect is contem-
plated, the inensing of the expecied five should be suifi-
cient i peneraie wlequate sieam e the applied saaer
sprmary, and coawtiions shoald Be otienwise Feorabde for
the smothering effect, The winer spoay is 1o be applied wo
essenmally all the aress ol expedied fivee This e
shodrld men be dontemplared where the oeesial provec-
il vonlel penemne doygen when i heated,

Tahle A.7.1.10.2(a) Determining Design Flow Rate For Mudtiple Water Spray Fixed Systems

1 Symrem 1 Sywioom 2 Syxiem 3 Sysiem 4 Sopstem B Syrtem &
Fhirwy 1 gpm S8 L min | 2HE gpm TR Lo | 19 g TRAE L i | EHEE . 87080 L i | 24060 gpen RIS LS oo | 00 gpme 655 L Smin
Prosae 0 e AEEFa 05 pra LA RPa L0 ot H0H kPa IR s LB kP LU LARP LT Al ks
Baibe: Flaw aned prressore are requered i the poing a1 sappdy iodher conman bdrmBe poindd.
Tabde A 7.01.10.2{8) Determining Design Flow Bate for Combinel System, Flow Babanced o Highest Pressare
Flar Flow Flow Floaw
Syabem gpm L./ min Sysiem g L/min  System P Limin  Systern gpn L./ mim
| 2 T & et =157 - | 1450 THM] 1 Bk H{Mi
. e RAGT 3 1450 Ta81 4 P57 o LY L 2R3F0 576
L] 10 vanl 4 2957 = ] 2502 = i 1544 Gy
Trenld R 23,542 Tl Ba 16 24650 Teodnl A4 2,000 Tl filid 25361
Bl

L1 The combamation of Svsbems 3, 4, aml 5 oreates the ogest flow at e loghest pressare alche point off supph Lo other common ndrawlic point ),
Theerielore, the desizn flone e for thes insalagien eselecied o S5 gom ac M5 pe (26,118 L min ai 50 kPad, Tl waier demand woald be

A gy (3G LS LA min ), phos an allowtance for hose sireane applicagion

LT Syt o be combined inoa logical maanmer such vt sygems thal o be expecasd o be il mobse some mcedent and are expeaced w

wperate anmhaneoush are combined o desomine che design floe raie

W2 Ecktian
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(3 Ewedviheaiinn, This effect shoodd be comemplaed onbe
feer Higuidde sl mscihle with wane, The wiler spray
shoailed 1w applicd over the entite aren of flammakle
liagigials, Fow thase liguids having low viscosines, the cover-
ape should be wniforos, and tee minimom me reguaired
ahoaild b appliced with the nozele presure ol less than
ihe minimim on which approal s baserd. For imore
oo aberials, the coverage shoald be compleres Tas
mecl el e s umiloom, and the onin mie of application
wan e lower. A waler addivive that redwees the surface
iension af weter can e considered where the effen of
srmubificanion s contemplined,

f4h Dhfutow Where extnguishment by dilugion is conmemgpla-
iesil, e megil el shameldd be osiscible wiih winter, Tle appli-
cativm e shonlid be pdequme o e ffecl extimguishimee
within the pecpuired period of dese bhased on e expecned
vellupee of meatersal soul the percenge of dilution neces-
sy au rencder b lagoigl mnflamsmsble, oo less tliag
thit reqqueived for control and cooling purposes,

(hy Fder Factersn, The simtemn design can comternpline oflisr
extipgmishing facoom, ssch as & continues film of wier
over the surlace where the matenal is por miscible with
witter anil has a density much greates than LU (such as
agplalt, min carbon disalfabe, and some picroosillobse
sobuiana], Warer spray cun ko he osed on seme maneri-
Akt prrabisee estingoishimsent as 8 resile of i cocling
hebow the wmperitre at which the maverial will deconm-
poee chemically ot a selfsustiining e,

Far furiher information on e efeee of deoplen siee, mefer o
e MIST pubbicwion “Enginecring Criteria for Wacer Mist Fire
Sapppresion Sysiemns,”

ATZLA Limired e abaga exast clest document the mininsmm
witer application mies neclded for extinguishment of cerin
combstilbes or Banmables, Moch acdeitiaonal pes wonk s
tnesecledd Befares mi mimnan rages can e esaldished forall maen-
als,

AT2Z1 Foribis esample, i bs intended that the insulaien or
tuwhing ie subjec o ignition and propeeaion of fire,

A-T.2.28 Tnierlocks showld be pioveled bhetween the fire
detection system il the. elecirical syspems o deenevgice all
power circics thar wre not conmecied i cratical prosesses

AT.252 For fumber imbwmsackon on conveyor bele roller
prostection, see Figure 472,52,

AT.238.01 For tunher information on tpecal convevor belt
prreestectinn, inchediog remom bel see Figure AT Ea) anid
Figgure A.7.2.5.5.1 (b},

ATELY Swiemn operpiion for a docstion of several hos
might e neccmany befors the requared acvivites are comple-
el

ATAE2 Copiral af borming by diveczional water spimy s ot
intended e prechsle the insallasion of expoesure proiaction
bt paamp anad  compressor Conneotons, expostd  piping,
campresssr casings drvers, lulwication systens, aml redaed
EOAphEL,

Elevation af 1ypical
take-up rofer protection

Elgwation of typicat
end roller probection

FIGURE A7.25.2 Typical Roller Procotion.

""{amm Rl e

i Croes mrain

== Blranch e

BRY NOZE W (lypical)

£
¢

H E-urlﬂhﬂeduuk—'h L

FIGURE A7255 0 a)  Typice Gonvevor Bell Probectiom,
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FIGURE AF255.16)  Typical Heoded Conveyor,

ATAL Cenerally, the upper partions of egpuipment and the
upper levels of supporiing simuchures are less severely exposed
b Fire: than are the loscer portions or kevels, due to e acciomue
Lution wl pgracle level of fuel bom spillage or sguiposent
mupture, Considerion can thus be given o redoecing the
1legree- of {orr elionimating ) water L |:|u1|Lr|::|i|.'||: beer the U
portons of high equipment or levels of saoaciares, provided
serios accumalation of fuel or wech action from roken proce
w55 pEpingt or ecpipanent cannol scour at these eleations and
serious hire exposure does nod exist, Examples are cemain ypes
of disilbation oolumns [above the 3 & or 4 B 5.2 1 or
122 m) | bevel wimld above the thind or memth level of oulialevel
eI srUCres,

The dendties specified bor exposure prodection include
safety Lnctor of 0,05 gpm /60 T2 L min) /o] b comgpensaie
fewr Ill.1u.'ll|j.l."IFH.ld.ﬂli LSl

To deftermiae the duration of the E:I:Illﬁtii.ﬂ.n Lire, considesas
tion should b= geen b the properties susd guentities of the
exposEng combustibles and the anficipabed elfect of awtlable
manual hrefighting. Sstem operndion o several hours might
Iae resguiireck.

ATCARE It has seen esiablzhed tho nninsulies] vessels, uncer
average plant conditions, eoveloped with e an be expece
ted 1o ahsarh heat at a rate of ai lease 20,000 B hedte®
(GARIDD W m™) of |.-:|-:|.|-mr|:| surface werled by the contents.
Unwetted, unimulied see]l squipment sbsocks leal mpicdly,
ancl Baalure occurs nom CVEIJESSUTE O 1:-1.'¢1rf|.||:ulil.1g. or wath,
when such 4:1:|1.|i|:||1.:-u|:|l s F!.FL‘HHIJ Lo Fime, Figure A T.42(a) isa
ume-temperaiure curve showing the lengihs of Gme recuized
foor vessels” of different sres containing vwolatle malermls o
bave their contents heated o REF (870 dmom o stoting
e perniure o TUOF {21700 i ok cootents wmd BO°F € L6°0)
lor tee fank steel. (See Tromaciiens of the AR, Jaasoarg 18441

W2 Ecktian

The apgliation of wuier spray ioon vessel enveloped by fire
will redoce the heat impul mie s valoe g e order of
0 B b TE (18580 W) of exposerd surface wenerd by
ihe contents where she unit rae of water apglication s
30 gpanst (8.2 (LAming s m®] of - exposed surfice, The
GO B e 1800 Wom® e was alss esmhlished in
Rubher  Beserve Company - Memovandum 125, Finire
AT shoms the estimited time for volarile liguind ceanens
af armcapheric soauge nks oo reach the Imiliurg] pobt whiere
abienrhing hear ai G Boi A 1388 WA, This salue
can be compared with Figmre A 74200 i shaw the benefins
iherived from wates spriy sysiems,

Where the 1em periure of o vessel ar is congents shoubld be
limiied, higher densies thin specified 0 7421 might be
e resl,

Ternally imsulaied o lined vessels regquine special consider-
At Ao cletermins Wl Sy reuine e,

ATA2 R Sec Figure AT 422,
ATA2S Bee Figure AT LS,

ATAEL The losstions of nogzles should preferably be on
abernine sxies of the avizonil sociuml sieet,

Thee weued surfiee of a simaciurad owemwber (@ beam or
colwmm ) s defined as one side of the web and the insde
aurtince ol ame siche el the flanges,

ATASA The locations of nozeles shoulidl preferdsly be on
ahernaie eeles of the verical suucioral seel

ATAAD See Fipure AT A4

ATS Water spry sesbems cnn sometimes be effecive - ai
peeveniing o reducing the magnibsde of a fee or explosion by
what is refermed s vepor mitigetion, This s tee process of
s sk spray sysiem iy dilue o disperse o vapor chsd o
such @ degres tha it is oo bonger flammable or s leas less
M

In dhe case of watersoslable macesials, this s done by sgprns
iy wakes oo the vaponr clotiel =0 thar the waer diluies or
abisarbs 3o merial oow peeing whens i mo longer Momalkde,
The wanter spray svstem s deliver water an sufficient velociy
anel psizentify e phesort the espected quantity of vipor releassil,
The amount of water pweeded will wary with the material in
Aieesiing.

Warer-anluble manerials inclsie materizls sch ps ammonia,
aleahinds, aned acemne,

In the case of mon—waer soluble materials, this is done by
wsing the water spray system (o deliver warer an sufficiens flow
anel pressane o force g mosvement o soch o exeent that the
air mevement dsperses the vpes cloead o bedow the mserial®s
lower explosion himit {LELL W adeqisees air nssement & ol
schieved, the v Cloud will sill be Flammzhle, presenting a
Tesared,

I the hazard s bacared insicde a boilding or ina confiaed
avei i wight nin be paesilde G liree e oo sic mssment i
diluge the vapos cloud below the LEL due w the limaed
ssluame sl air conspared e ghe volimme of fammadde vapor,

Mamr—wier selubde matenals inelude maenals sach s foel
ail, gasoline, wnd progane,
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FIGLURE A.7.4.2(a)
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Mol Fior Sl unibs, 1 B3 & hr = 3155 WmE % F = 58] = 0;
1 gal = O0ETM m? = 388 L1 = 0308 m.

o 1OA°F (37,80,
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& EEH" aleer bing fosa ) G000 BluE = b (18830 Wire)
in —|-5=-|E - fram a starling lempemiune of 70°F [21.1°0C) for tank —|
1.-'._ﬂ..--" conbevis and GOCF [15.670C) for ank ghael
5 -
wl |
1] L 10 15 &0 5
(1.8} [2.1] EE] [g1h CF.h
Tank diamaber O i {m)
Hete: For 51 urdbs, 1 B3N = e = 3,155 Wim®, 1 gaf = BOCE7B ' = 3785 L W 'F-32) =2
FIGUBRE A7l2ib}  Toone-Tempersure Curve for Amospleric Sorage Taok with Volatile
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FIGURE A.7.4.22 Typical Verticn]l Tk with Skirt
Protection. Refer to ToL206.

AT EL Dnee oy ihae |1nir|z|r chamcteristics of each fire risk, this
stnddard does nor provide comprehensve design criteria
prevent fives in all ypes of hazerdoas locations, Technology in
this nrea & ancder consmne d:--.rlnpml:'nl. The iser of this stand-
and shouldd recogrize the n:lrrlrll-rlxil}'nl'l'i.re 'pn::-u'rli-:m rH|'||i.1'r-
menis for hamrdons locations. The designer i sesponsible for
demonstmting the validity of the approach,

The maserial below is F:II‘.IE‘I:I"I['I 4.6 T 51 Il-r'pu:l:n b T
AN T0T L., Venpd kot e J'I:I'r.-um.r:'i'ﬁ:ll.!.!u.u'm.

SRE Ecktian

Haorizontal Tanks

B0, To TR0
; L1H2% mni) | PRI 2137 mmp !
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A | TS
|
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{: ] == oy ) [

TN
|
S

ELEWATHIN
FIGURE ATAZS  Typical Horizontal Tank Frotection,

Dheelurges sy=ienia can soimeines prvent wipor doued fees andd
explosions threngh several inechansms:

(1 DiEpersing vapor and inadiocing aly ow oo the rebeasie,
abtimareh veducing the wpor concentrmiion below the
loww e Divmpsalde Bimi

{2 Absorbing Use subsiano: veleased; s however depends
o thee propeities of the silsiance, primarkly jos solulbiy
i warler

(3} Coshong and condensing sapoors froeim materals with high
Bsaifiony point empensiares, which might alio recoee the
sanpon conneer rnbon Delos T s Hammsabdlin limic

(8 Prevenning igniton by redocing the poteanttal for seacie
eleciriciv-generated aparks, aned by cooling hot sorGices,

Baribinggs aliould be smenable e the dispesbion of fbmmalile

sapor, sther by mtiecd migestion o venting o D somoed-

cally sensated exhanst. The solobilioy of the vigpor @ o Key detei-
inirnt of tee appicabiliv for vapor mitgation by waler sy

ATET s necessuy o aciviele the wager sgray ssiem by
vinpor g detectioar so0 that e syslem sclieies on vapor



AMMEN A

1551

.| ommanies® 3
(8 BB
{, alg) L | ;

T4 MO0, 4257 mmp—

'I':gpinul ']'I'l.rud"nrmﬂ"l..l].'-ul.rr_

FIGURE A.7.d.4.1

release aad can mitigeie or disperse the subseguent sapor
clowid hefore ignitinn accoes. T might alsn be advanageoos w
equip the water spray sstem with a fiame or heot desection
sysbem in nebdition wo the '.-'.l.pur_-"gn.-: tletection sysieam b e
the syiem in cwe of fire since o vapor miligntion syscem can
privide some degree of expeaure pradertion,

ATE] Fxamples nf combined spstems inchsde the fnllowing:

(1) Opengoesde waer spray parovecion Tor a vessel combined
willy aves prodection provicksd by a deluge sisieni

{2F  Mmomatic nozele waksr spray protecinn for oeble trags
combaned wiih area protecion provided by o wel pipe
BYALEIT

A6B2 Generally, the water spray component of & comnbined
syaiein s innended b sappleosen e prodeciben provided by
thee sprinkler or deluge pomwn, The warer sprge usmally is
intended o cower pospecific hivaod. or o cover specific areas or
equipamest iteins chal canmsot be otherwise pdeduaedy covepel,
Theredioe, the required alersy o the sprinkler ssiem
shomlrl e b recluced when sugplementil water spray is provi-
ded,

Howsewer it woukl e aecoprable o adjust e exvent of waer
spay cowerige when a poartan of the coerge & provided by
the sprimkler deluge portion of o combined swiem. For exaim-
ple, pressure yessels within the proces suoermre prosecisd by
area deluge are wpically provided with sapplememnsl waer
spray an the bogiom surfaces where the op arfices e
arleopanely cowiered b thie delige svsiem whove,

AT Dhifferem armmgemseins Fom those requinesd for ogher
s ol deteotion systemns might be regaired. Ine particoular,
sheriledl be pememibered thas mast listed detection desioes we
vessed iman indoss, ceilingmsounied envireonment, while many
wouler spray swsteans are nstlied ooudooos, Thie can affect (he
g of et chosen and s installed spacing,

AT Insallations wih temperstore Soctstions  mchoile
trupsformer progeciion inpvodving hear exchangers having e
miatic Fams and insallations ineihiog  sdosoral ovens aned
finrmeces, Ackadionally, prodectiva of imchinery iovolang owe-
ment of a hazardomis maverial, such as a bell comeeyor, wokd
reqaire @ deiection ssem having a fasier response tinee i
ol aind agpraprace interlocks we stog deive onis, s well as
artlser el ificaiicms,

AT Though ssst o aspect that can be designad prios o
installatsan, the respoase tme goal for the deweceisn system is
genernlly A0 seconds oo exposurs 1o ik of the sysem
acfuation vaelve, The intent of the paregraph s 4 ensare thin
arfificial chebivs e nan banle imte she desection {initsing
dlewive ) svsten,

ARDD See Anex B for simgale caleobacbons fomms,

ABE2 The minimom opsiating pressune s regoited  for
proqger paitern develsposeni and o overcame the. effecs of
witiel, For moceedes with ortfiers od 36 in. (9.5 mm ) o bess, o naind-
i presssiaee of 30 psl (207 kP b recommenidesd.

AR LA See Anmes B o somple ealeal b

ARLE I '-'ﬁE-TiJIE , then the vnhrilrprmurn doiies manl neecl
1 D wnbeokarecl

The startimg erpsation 5 the Iswsic fommals for calcuBading
velociny presstire, as follows:

[AB. 1.5

© 2
p 011250
o
ER=INT T
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[ALB.1.56]
(050 - SH0L1250
A
s
£
=
(. TREALF ] o .
P=nglg—— =0 1
[AB.1.5¢]

o =T.46F

w2 7P

wherp:

Fo= paessire, vedociny (il

= dhow (gpm)

1= gape dimeter {nscke ooy
= PTTERELT, ol [|'|r.i'r

¥ = velociy {[Lfec)

A = cros-sectional avea din)

The fifils Yiwe of (e epeaticn correcis the fow oo anis of
cuhic feer per seoond, while the sisth line of the equastion
wanrecis the How o umies of feei. The nest step s ooosobsinue
arei tmes velocy for dlee flase rane, then o imes the dinmeer
sipuarel divided by four fon the ares, By rehucing the nombers
and sexlvingg Tor w the velocity in the pige needs v remiio af or
lower thian 25 wmes the aquire o of the ioml pressare as
jrrs s,

The welociy s avmething that many compurer ieodels are
alvesly solving for, mnd s p calenluion the wser con perfonm
ter derermine if velocity pressuee seongldly nesds oo b aiken into
acceaint perider b dhoing Uie velociy pressare,

ARS The samdarcd abbresviaiions and  spmbok 0 Figure
B oely sdisalel b v,

ARSA mee Figure B Lich

ARSLE The velochy pressure, &, b detsrmined by onsl andd
errorn It is HECEsAry o catiminie the Pow Q, im the Fipr- o thie
LI psAne A sicle of thie moede, which is used b determine a il
P trial (] ankr & triml Q Afipr ..'Elﬂrrmiliirlg; the trisl {3 e this
wvithee v dewenming a new P 5 the new B & approvimaishy
efqual tn the trial P, consider the tial (F 1o be the aemwal {Jand
praveed with culouluams, I the £ does nol check with the bl
P_oestimare (7 again and proceed with siccesive cormecinns

wi il an weral 2w ebaalned thar clvecks wich a wrial P,

The selociny presure &, is 3 measire of e enenzn iepuined
igr ke p this waner in a pips in mocion, AL the sowd of the pogele
oF el section of 3 sysem (when considenng the pocion of
sectinns i st the ool pressure avdilable in o paps w i

W2 Ecktian

puint shulel b comesdered as cansing flow, However, oo other
nngEles o gind tion points, the pressore cansing Py will be the
mornel pressure, which s dhe ol pressure minas e selogiy
pressure, Fipure AES. L2(a) and Figure ASS51.2(0F cin be
vsesd for determining vebsciny pressunes, or velcily pressure
cain b adletermined by divieking ahe ow o pgan spered by the
progqeer comstand frosm Taeble A8.5, ]2,

The tdlowing assmmplicdis are o be ol in applving veloc-
iy pressune o the caleolin mmys:

{1k At amy nozle along o pipe, excep the end noezle, onky
the wwsimnal] pressare can el e g ol A the encd
nogzle, the waald pressure can aei,

21 M any noezle plongE @ pipe, #scepl the end mozee, the
pressie aciing o cansse flow from the nogele is equal o
the ol pressure minus the velocity pressuce. on the
upsIreR i side.

85 e fined the pormal pressuee al any noeele excepl the end
nogzle, psime o How from the noerle inquestion and
cstermine the velsciny prresure for the woaal low oo the
upstrenim sile, Becmese the nommal pressire s equal e
the il presure minos the welocny pressure, the value
af the normal pressurs so foend shaould result in s mozae
Hovs apeprsisnistely eaqeal o the sssumed (e I oo, o
niei value shoubd be dssiuned and the caloulagions repen
1eil.

Velority presure has the elffect of reduang the flaw from
il sicke onndes of a junctign, Lgeoring velociy beod can inooe
duce a signaficant errog, resulting inoan arion] nacle pressune
ihan is Iess than requiced. This s especially dvme where velorities
are high {in excess esb 3k i Ssec (o mssl ],

Thee =xqamiple shonvn s Figure AS5 L2 () has been crafied
to ifustale snmtions where o desim, 0 nos comeed Far an
excessive veloriny presoee, could vield resulis ool woede resn-
il e regguired fhow el pressure lor the syseens,

ARSI Expenence hus sl than oo resulis aie obiained if
il calculations are mads in accordance with this seciion. I is
verngized that satsfic ey resulis can be obapined Ty ssing
ctlaer methiods, However, in omder 1o simplify the checking of
cabcplations and w abiain more consistent covrelimion hetwesn
cakoulates] svsiem characiersiios amd sooal sedem chamcieris
tics, it is desicable w0 use @ sandan] medeed, The faw from
nogsles can be obiained oo dischrge cumves nnhies van

Tuble A8.51.2 Constants [or Determinimg Velocity Frosure

Pipr S Constani Based on
Fipe Schedube fim.} Artunl LIN
40 1 (LT
4 ] 3230
40 1% YHL)
41 g IR
40 Ble A5, 1
40 ] TE B}
40 R 11 AHK)
411 4 254 4K}
40 L BT Ay
40 ] | 204,060
30 &) L TRLMK]
an B LG20,HK]
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Mote: This graph is for LS unils- oniy. The numiber in pareniheses indicedes Te aclual inside diameter of pipe.

FIGURE A.B.5.1.2{a)

iniviiu] caleulutiong o the geeference of ihe calonlaos Simi-
livrly, fhow charmcierisies of lines ar secibns of ssiems cin be
obtained by ploting resule on chars made up o MY rather
Uiy b calcwliing constanis | Baahaes)

AL A Rre departinent connection sheoald ot b consid-
crcel asoa primsary sovice of water supgldy i @ waler spray
FVELCT,

A0 See MFEA 1S and NFPA 24 oy further indornaiion on
SULEIN AOCEpLATce,

A ] When planning the Mushing operations, considera-
oy shwoald be given o disposal of the water Baubng feom the
Lest anrtlets,

A 042 Soane devecton circwit might be deliberately desen-
sivhzeel b oeder w overtide wisssal ambdent conditlons, In
such cases, the fespaanse in 10042 might be cxcesded,

Testing of lnegrated thing swiems might be selaed 1o this
test by means of & standand pressuce impoke s spectfied by
e Isting laboratary

g meshasl of pesting beat devsoion wses o sadiant leat
surface at a wemperatuee of WMEF (14900 and a capacio of
350 W oar adstance of | o, 025 mm ) bul oot moee tha 2 in.

U8 Ui, Crragph for the Deermination of Velocny Prossure.

A0 o Tronw il seavest purt ol dhe descctor, This methisd of
vessing with an abecimic vest sl sheonld sl be wsed i hazsndous
locatioms, Chher gest mediods can be employed, ot the el
sherlil Bee relaed oo the resulis ohined ander these coabi-
tings,

ATED This sanclard deals with Bxed piped olirehigh-spesd
wake) spray swstens, There are specialized self-comained ulome
high-speed delupge svstems, which pre ouside the scope of this
stamekard, The sipervised ssiems can be wsel alone or with the
ulimahigh-spest] deluge sisiems discussed i ahis s,
Momsnperviserd] sistems should mot be ased withosn Axed pape
uwhim-high-spesd  bockisp as described 0 dhis sosdand, The
Fodbwing twer simall sell-conuinel defoge syatems are curreniby
i use [rhe milicary erdmance indosiry (bhoth movermment anel
private facilies) is corently the prinuy wser]

(1F The pemilde delupge syaem & oa oanspercable  sel-
continest]  plum-high-specd delnge sesem, The swsicm
vises moltiple oprical five detecior, moliple nosdes, and
a pressurized sooer ok [vpicatle 100 gl (370 1) of
waleh |, Bespomse time does ool exceed T milliseconds
{ebeection 1o warer at the nogzle ). The poriable swseem is
inended 1o provect shartem operstions, This system s
supervisicl,

2022 Ediiion
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Hote: This graph is far metmc units only. Tha number in paentheses indicanes e actual inside demeler ol pipa.

FIGURE ALB5.1.20h)

(28 A Fiad poessurized sphiene alose-hig bespeed deluge sypspem
i a0 selfemm abned sypsiem, Thie sstein uses one o0 maae
aptcal e deweetogs, al lsmst oase pressusised [vpically
SO0 psd (AR K | wanter spliee [ oypacally 25 gal 1w B gal
100 Lonee 30 LB winhe s vorpoaine dise and dsoecimal spaike),
and an checomie contmolle Bespoase ime s hess o
10 millseeonds Cdeteetion s witer @i e moeslel, The
aphare diselonges wates whien the sgquily fiees, opening e
rupniere dise. A sereen Deeaks s owaler into sl
awongizcd particles ol eollecs e resbfoal souity Frig-
ierils This systeni B nol curvently supervised,

At Exvinguislinient of fives usng alis-libghspeed wiier
spray svatems b secomplished by sorface cooling,. by dipecsion
ot it ol the comnesile matedal, b cooling e exgmonl-
ing Mamne front, o b combanation of these Geoos,

Exarmples of facilltes where sucly systems are advan sgeous
ielule oekal Doel manubicmring or proseessang, solil garopel-
i manufacnmang of landdlng, ammmickon ot iring,
prerodechinies ol b, aocl the maoafaenre or hanedling
al wther sedatihe salids, cheomicals, dasis; or gases, Qe feeibi-
e e dlievery sl applicitdon of wates spray s desivalsle
czan be conshdenmd. Wihere ased o project process. equipment,
Uit systeims will nod gaevent overpresares. Thils eoguipeent
ahigailel e preedtecred b iceordance with XEPA 62

W2 Ecktian

Metric Unis. Graph for the Determination of Velocity Presore,

AFLLE For the disign ol deffagrnion suppression sysems
Fowr prurpees of liniiong averpressune, vidier o NERA G0,

Theere ds ano B prodes tioa avsgiamn el com stop the dewona-
Livdi pavcess whet e t'k[.rlul.::ii\-'t' TR A |'|||.|;1I-|.u'{|r|' slale. In
many cases, ere s 0 bee or deflgraion before the incklen
progresses o o detomatkon, An essanghe of high explosives
process applications is e exarsion dies for O explosives, In
thils sitiagiod, thie b kgl probsdsbioe thac thece will be defa-
graticn hat can e supgeesssd with an alisdvigh=pesd water
spray systern Defore the tianshiion oo detonngbo.

AFLEL See Figure ALZR DL
AFLELE See Figure A L2812

ATLELE An edonple of 2 doal applicingon seem conld be
e Afkl prodects a specified aoea Froos e ceiting ad abso bas
el ocited o prodert o specihe point o poinis of kel
ignitien foee g A T2 T 190

ALERLA For additdonal inBmmatsen, el o US Degran-
tend of Phelemse smncrd DO GEE9-STD, A seweailien el
iz S fery Stan ey

lo pootect pessinel, the poocess equipmsent should be
iterlocked 1w shol down wpon hetisation of the obir-digh-
speedl winles spray swsiem,
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Decharga nozzle
Enmhem
figsr
A il T Dischame
walwn (at high —T] nozse
LT R TR ]
Specilie pom ol hzdrd R P v ¢
Alr blgedar
FIGLUEE AGLE L1 Ubre-High-Speed Lol Application for vakes jab high
# Point of Hazard. peint oA ysiamm)
L.
Specilia poird al haesrd
Mala: 'f'- Hign-spsad waterspray nozzs in the pendant position.
A bleadsr —_ 1
vamagaihigh [ T’ FIGURE A02.5.0.3  Ulira-High-Speed Dl Application
pain of system} o Svatem.
The capacities of variows sizes of plpe are ghen in Takle
A LS o convvenience by caleulating sysiem capaciy
D > AJLAER Inidal pressure woan ulua-ldgh-speed water spra

Discharge ——
naizie

P

o
Tt

Lr——— System raer
Wole: - High-apeed waier spray roeele i e pendant posfion

FIGURE A.12.51.2 Ulim-High-Speed irea Application for a
Smnll Boom.

ANZALE A commonly used density for preventing propag-
ton and structurl damage is 0.5 gpos /A2 [ 2040 (L i/ m].

Soane hamuxds, particalady the estingushment of pyrotech-
it Hres, requine agniicutly higher density rates. Thoese rales
wzan be xs high as 30 |.|;|:||:|1.-'II." (11 L min ) m®] for aree oovers
age. ar M) g (189 L oo} per nozele for ;|:||.1il|.l parofeciiom
COVETIE, Tests hine showm it fires invobang soane pyrodech-
1M maalerials r:qul.n: a waler fknw ol 2THE HpHn (757 L/min) or
me by exiinguizh,

ANTAA  As spetedd & 2 srong funclion ol wilunseiric capmcity, it
is recimnmetnded thie ultachigh=speesd wiler spry swstens be
kepias snadl as possibile. Tesis have showm Lhat systems hinang a
dapacity in excews of GO gl [IEY3 L) are less likely 1o be capa-
ble o delivering waler to the nocxles within WEP millisecomsis.

ayargin fs orclinarily obgained fom an clevaned tank, o pressure
Gank, o an excess pressure pumip A ee pung can be used o
provide te requived Dow aond pressiee afler the sysicm has
atarted e operate,

ALL390 The v for the sater i wavel foom the nozele
the hazard {5 por copventy incloded in the vomal response tme,
bt pescareh effonts are uider way o determidine the lmpact of
water wavel,

AJTEID Svspemn actopton vabes commenly oowse ave the
squibroperated salve oo S AL P23 00 aned the solenoid-
arperanid valee feee Slgwne A 02 3 o)

AJEE IR Comsede ramon should be ghven o persommel, oper-
aticns, and pealnenanes of proveciad cguipment,

ATERELY Trapped aw in an olirshighspecd water speay
syatem dramathcally Increases system rosponse e, Fiplog
syabeims sl be sulfickently slaped o allow renoval of all -
et ake,

ATERIE Pipe movement can be cansed by sysem acivation
of fromm the foace of & delagraton,

ATERERT  Stealmers minimize sedlnent (iem inesfering with
the proper seating of the poppet

ALDA Response tiee B conimonly messured by placiing a
wate b Mlos dectecnor on the neezle and measiing e dme foim
presentaton of an energy sowrce to the sensing destoe and
commecemeint of water Oow an the noele,

20e2 Ediion
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Tahle A TL54 Capaciy of One Foot of Pipe (Based on Acieal Internal Pips Tismeier)

M axmmimnl Geal Morminal Gal
LLETIT S IHameier

fim.} Schi HI Sch 10 (A Sch 40 Sch 10

A (AR -— 4 {1 [0

| [ k(N0 Al LI R 11.576

¥ (LAFTE k(G 4 LI 0. 5440

.8 {10k {115 A 1.4ki0 LI44

4 (L1174 {190 b 1.5i L R

4 L {289 5 2R ]
Pty Fo ST oo T oo, =354 nons | B = 15008 ong | gl = 3785 1,
Sk R il 5,|i-|;||'
"Safhedule ¥
"I, D=l 'li;ul

fir beedar valens
(1 high poenis)
Marre win
| 1 oo nupluere disc
Power &
g pky :
: M draarn
;.-"u Priming bypass line
C-\'.IIIII'{:l yive Euumﬁrﬁm WRAIRT precisins QRLGeE
¥

L Ll {-

’._[_' ﬁ"!".l H

e e

FIGURE A.LZ. 5004 a)

Ulira-High-Speed System Using Squib-Operated Valve,

The Fplkowing tvwo medseds are commonky nssd o meassoe

TERpOLsE birmes

Bl Voger, A millsecond chgitad doser is semed when a
saturating energy sowrce s presenied wo the sensing
aheviie andl stopped by the actudsan of a satecow swilch

ab the meele.

(2 Highlpeed Videw Neewding Spdese A highspeed video
mern angd recorder {at least 120 fraoses/secomd b can be
el Lo pronsde & very accuride mesuremend. ILcan also
e weeed Lo measure the water dvel ime broan the noxele

tey the harard,

AdZSE ] A good preventive mainlenance progran is oeeded
i keep systems opemisona] owl reduce bbe acbvations. Expe
renie his shown that increasing the e perssd bevond 6
weeks results in a sipnibcant incremse of s activadbons ancd

W2 Ecktian

walier syslem pml:llemﬁ. The Fedbowingg ferms should be consid-
ered when esmblishing maintenance procedures

(1 System checks,

]
il

(a]
el
e}
(i

17}

Mewsmwre all voliages.

Pui all conbollers in bapaess, amnd clweck for heose
wires wnel Sor relas.

Clean all dirt ammd clekuris Froen combroel panel.

Check all lunps on contoal pansel

Spot check condumit hdtings for meisfure and//or
lonose wilre oaLis.

Check :.|:|I||il.'r-|:r]:|-rerrJ. v |:|-|.'in;g:- -||:I:|.|||.|.|- i wel
|'.||.'i|:||-|:'|.*::|-.

Check CR&Y valve Limid switcles oo waler supply
limes,
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FIGLURE A.12.5 00 )

(3 Sensing devices

@l
{12}

(£ a]
dal)

e
i

()
(h)

4
Remsmwe each bens and €lean L

Repwove each barrel, and check grounding springs,

when nsed.

Tighven each verminal seoey in sensing devices,

Cleam and fnspect all apicsl integrity ringes when

Tt il

Check o meoisiere s Sor cornosion inside sensing 'ls])
deyice liousinges,

Check each detecior for proper alignmein,

Lhierk himsing for conginuiy, {6}
Reactivae svstean, and check for problems,

o Flow resis sl be conductest as follows:

(a)
ihl

Annumlly for active systems,
After major maintemance or modificarion,

Ulera-High-Speed System Using Sol enoid-Operaped Valves.

ol A rencrivating an inscTive sypaem

Frimwing wier — sepuib-gperaned sysem

{wl  Check weekhy,

il Open vene,

el Crack priming wilve,

Gy AR waner o flow for o bew miniies, close priming
valee, then thie vent valve,

.'~|;|1|il_'|-|:q:-|;'|'.1u:fl valie,

{a) Tiap swsiesnn a beass anmoally by fining primers,
iy Replace primers an keast annally,
Sidlenoid-npernicd walves;

) Trip system it leass animeally,
i Check aolensiol valoe Ror leaks,

20e2 Ediion
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Amnex B Hydranlie Calcalatlons

s amaes i el & Pt of Ohe tepwnrmenrs of s AEPA doramend
P i amfoutond For i frriw fd s oy,

B0 Formes (or Hwlroulle Calealstions, See Fioore Do)
iliresegh Fgmure B0 {d),

B.2 Somple Caloulations.  Figure B2(a) shows b hypotheeal
waler spray system o, Figure Bie) and Feore BETh)
alosw @ sarnple caboulation fop ks system, using pipe sigang and
peirles with comesnunes seeh thin the velocim pressores penerally
exeeed B percenn of the wl pressires, il the desiner elec-
terl o inclode velaciny pressures. Figure Bagh and Figure
A show w sampde caloulinion for this sydem, using pipe
sizing and nozdes with constans such e svelocily pressures
art less than O gercent of the ol gresuces, ol iy velocio
pressaires were ot incheded i the caloukanon. Figore B20c)
and Figure B204d) sl o graphical represenasion of the
resulis of hwdoslic caloulmons shoswn v Figuee 82000 amd
Figire B2k, dssnmming 200 g (44806 L mand ouesd de hadromn
Hlovs mequeiremenis anad 40 psi (0028 Bar] of andergroand fiic
nei o,

Calealations for the svaem o Figure B20(ki are fairdy
strwighifirwared wnall one anenpas o balanee au juncion paoir
ST The sicle catlet of the wee st “07 only sees the normal pres
sure, In this expmpde, due 1o the high velociy throsgh *C07 the
morm] pressare amilable o "B s less o am tha veqguired o
aatisfy the inclivichual nogele denand, This reguoires adoalle
indiesisiriE ihe ol pressure coming inte "CT aoosatishe she mile
fesr bathy welociny heael correction anil B pressure balanee, [F
nol, the meeebes fed by line “C-B7 will be denied adequase Do,
TR fo Byt B 2300LT Thie 28,2 pei pressure al 07 from the
sicle oriber is vl ps W minbmEne nopmsl presare saming
podint, e which the asamed webeciny pressure of D56 psi s
adleledd, 1o mer aonew ol pressure of 418 pei The flow soraigh
trangrl the e an poimt 07 s then inereased by e maio o
(4182078

W2 Ecktian

Figure B2t Fignee B2 poese il colowlissns in which
velociny pressure is ignonedd, For e exampde swstem shown,
coimecting the velocity pressure indicaies that the system wiaotild
require T2 percent mvore losw {7852 gpan v, 7005 gpan | ancd
26,5 perrenl pee pressore (12003 pai versas 947 ps),

The alematives for oorpecting the sstem W oo moene
hatanced configuration include inereading the pipe sige o
recluce the dfect of vedocity pressune (though this cin resilt in
an wheragion of the gpecificd nogele's spray pamem ) and modi-
Fang the piping srangemeni (for exumple, usbog bullbeaaded
tees b critical junctions), Whisthies s nod 8 aomection s madbe,
ihis vidoriny pressure at cich side ouslest shooldd be examined w
derermine il corrective eofion & desired,



AMMEN B

1554

HYDRAULIC DESIGN INFORMATION SHEET
M Dot
Lecation
Baildieg Zystemm No.
LRI e Ty Contraet Mn.
Codoulated by Deawing Mo
Constroction 4 Combustibie 4 Honwmbustibie Celling Hetghi ftém)
Demapaney
4 MPPA 13 3 LT HAZ OET HAE gt o g EXHAr 27 of
d NFPAL IR Figuru Curve
2 o Dither i Bpeafy]
' d Speeific ruling Masde by Dt
B | s of speinklor operation Syatems Type
E Dunsity a0 Wet d Tiry 2 Dhebuge 2 Prenctio
Sron por sprindder Eprinkler or Morzle
Huan allwnnge gpm LAmin ) ngide elnie _ Mlanfed
Hiwsin s | kv mzs ppsm (LSmin 1 Dwitiide Biie Ao
Kach sprinkier olbancs Tairperatare ring
Syatan gy | Lrnsing voigained et (el rogiciroed AL b ol Viaar
Calralatlon | <0 focior used; Chyerbreams] Underground
—— Tl jwgim i o op e it (el pogicired Faf: P Lyatoan inie: opienlinng
Wanter Flow Test Pumps ik Tank or Reservoir
Daite and tiee leatind enposity Uinpasing
bl Statie pal (kPa) At ped Ukt Elevation
} Itm'dunl.:.ui l:hl’a-.l Elevatinm Wall
h gpm § Ldmind fewing Preal Mo e it
E Flévaizan
lasenilicn
Source of informmtion
Commodsiy Fla=s Locntion
Htdrage hiight A Asele width
Btornge methad: Salid piled . % Palletized v Back
& % Plostivs
é = Birglo row A Copvenlinnad gealle = gbieakic glHTEs A BEreagen|nhasd
.E' 1 Dbl row A Slave paliat < Bolid shelving 0 Femnes pendined
.E = w Muliple mow = Dpen
i 5 Flue Spasing in in. (mmi Chrsvravnas froim Top of Sterage bo Ceiling
Lampiadinal Trogasigme ft imd in. { mm
Hurizantol barnors provided
£ 2021 Masonal Fire Prolechon Association BMERA 1B (1 of 1)
FIGLRE B.lial Sample Simomary Sheot.
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[ LA WA TER SPEUAY FINED SYSTEMS FUR FIRE PROTECTTON
HYDRAULIC CALCULATIONS
Conernet Mo et Mi. aif
Name and Locatdon
Flgaw Pips Fipe Friction Hia sl
Nioxels in Sim m Equiiv. Pige Loss Rag;, Prossure
ldeil, & dpi n. | & 5 gih ol pal pei
Aedaramce | Location | (Limin) | (mm) f1{m] i i) {earim - i bsar) (b} Hates
Fll'!
i . P A
[ Tel. [ E.
) _f L, FﬁurE 5
| Fig. Py Py
o Tel. Py P
q Lgm, Py Fy
Flg. Fr Py
o Tob P, Py
q Lt 7 Py
- Fig. Py Py
D 'l:t Fl. Fn
Lo, P A
. Flg F": ]
o Tel. Fa ;‘1
; F
! iy p——
a Tot e, A
a Law ] ]
Fig. Fr Py
= Tl i Py
Lg® P P
. Fig. By Py
a Tok Pe P
Lgmn. P P
i Fig, F’: Felr
g Tol. P Fa
, P =
t e i Fe
o Tol. o g.
q LWI ?‘r
Fio. i o Py
o Tk Py Py
q Lo ] R
Fig. P Py
cx Tk E‘I Fh
Ligin, F Fs
g Fuyj. F': Py
[ Tob Eﬂ' ;:1
i L Py y
Fig. Py Py
O Tel Pa Py
q L P P
Fig. Py Pr
o Tel. :'F' Fn
q L, r Py
| Fig. Pr Py
Q@ T, Fa Fr
q Lam Fr &
Fig. Py Py
a T, Py Fo
0 X121 Madonal Fire Frolechion Asscation BFEFA 1S i, 1 0f 1)

FIGURE B.lik)
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FIGURE B.0(c)  Sample Graph Sheet

Eymbols or Symbols ar
Abbroviations  Bom fbbraviations  Iem
[ Pressune n psig G Gaba valva
P Pressume in bars Osl ¥ Db vk
g Flaw miba in U8, gallons per minus Al Ciry i vishie
T Flow inCramand i gom o be scdcked gl g spadlic ALY Alaren valns
ocation o Bweing chiack valve
Tm Flow ircrement in Blars par minuda (Limink o ba 5 Siraingr
adiad &l A spacic lccalion oty N nch gauge:
Q Summiation ol faw in gom &l a spaclic locabion Poarnd B
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1512 WATER SPEUAY FIXED SYSTEMS FOR FIRE PROTECTION

FIGURE B.2a)  Drawing of Waler Spray System Used For
Sample Calcubations Shown in Figure B.2(e) Throwgh Figure
B.2i{h},

g=381 5gpm
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1200
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1= 28 e T 0. = -0 mm; 8 i = 100 mm piga).

FIGLIRE B.2(b)  Drawing of Waer Spray System Used Tor
Sample Caleulations Shawn in Figure B2200) and Flgure BL2(j).
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HYDRAULIC CALCULATIONS
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WATER SPEUAY FIXED SYSTEMS FOR FIRE PROTECTION

HYDRAULIC CALCULATIONS
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Snestart Shown on Fig. B.2(a)

HYDRAULIC CALCULATIONS
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151t WATER SPEUAY FIXED SYSTEMS FOR FIRE PROTECTION

HYDRAULIC CALCULATIONS
4 e
For System Shown on Fa, B2(a) e 2 of 2
Al Wozzies Type W 20 Vi -
(Nozzle Pliacharge Constant 300 M 12w 5 0 35
o W, 187
Ppa Erguilis,
Mozzie Flow Fipse | Filtings & Pips Friction Prossura Marmal
Ident. & in Sigw Devices Langth Lo=s Summary Fragaure
Location LArwin {itaim] {iF) [#nd {bar’m) - {baar} () Motes
? s E=ag |Lgth. _ a2 P 5 |Pr
e V| o els e an BT =P Ky =il = 1185
g |@ e T oA T L 1162
] Lgih. P W62 | P
Fio P P,
= Tl Py Py
ﬂ 0 E—
o |@ | 7an A A
I-fExa g ma Lgin (=) A _ Las Fi
— el Ll ] = Py
‘@' Q 5z Tan o9 B on - |[Pa
5y | Tals  figh om | By _Tas [Fy _ taa
- E‘__.‘?f:l vy -.I.E".:l. - 3 Fig L& 17 #IE KR B, iz
(&) Q 502 Tol. ~ &3 P o2 |Pa 1
Enmo |9 BoE T=34 fLgth. 23 2 01 B | . S ;
= = Fig. =0 aE | B 005 | A K, =203 g3y
= o a0 T am | L5 f; o E: L T
) Lalh T T
= Py [
@ Tud Fy P
oo L Lygih B F
Loser Pt Loved | FE;. FL 2 pl
2 1@ Tl £y B
e @ T £ Lgth 1= By oom By g
2 B0 4.4 P e S5 = H,1 = -33._5'..;- = 1250
@ G 2334 El: &1 o B ,Lﬁ..l.c P 48
Lgth. =)
: Fia ﬂr Py
Q Tol. Py Pa
Lpih A P
? Fia P Py
Q Te Fr Fo
Lygth. ) =
. ;E Pe P,
@ T B G
q Ligh (& Fi
|Fa i P P i
a i Ta [ P
n 8 A1
o Ter Py P,
Lglih [
e Fiy .ﬁ',. P,
a Tal F'| Py
F'I'

Note: The valodly pressure P s detarmined by Irial | is necessany o estimzie the fiow Gin the pipe on the upsteam sde of $wo noezlo o
dalermina a tral P, which s used to delerming a trial P, & fnal g and o mialQ After debanmining T trad @ use this value b dotermine & e
. If the nemw P |5 approd mziely eqgual lo the $ial By, consoer the inal Qo be the aciual O 2nd procesd with $w calouations. || the P does
not chisck wih tha fnal P, nstimale Jagain and proneed with sucosss e comacinrs untl an achaal B s obiained that chiocics win o tiad B,

L0 Mabonal Fire Probectron A socklon BFPS 1S (s 2ol 2

FIGURE B.2(f) Confinied

W2 Ecktian



AMMEN B

HYDRAULIC CALCULATIONS
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WATER SPEUAY FIXED SYSTEMS FOR FIRE PROTECTION

HYDRAULIC CALCULATIONS
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HYDRAULIC CALCULATIONS
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15370 WAL ER SPELAY FINED S¥STEMS FUOR FIRE PROFTECTION
HYDRAULIC CALCULATIONS
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HYDRAULIC CALCULATION WORKSHEET
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HYDRAULIC CALCULATION WORKSHEET
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mritbees, the Standards Couwmcll ovsy determine that imes
chssifcations of member or omique interests need repre
=E1 le.‘l'.lll. :il:l EIICI"IE:I' [Eh .[E:lﬂl‘!:l'dll:' IH‘.'Z‘“. FLHH“JI.E’ r:l::llll!l'li.l.l.ﬂ:"
delibermions on any praject. In thiz connecticn, the Stn-
dards Council may inake such appoiantimenis as i cdeems
:pp:'lq:lri'.utr m the Eu:hiit‘ imterest, such as the clhasificatson
of “Unfites” o the Mational Elecoicsl Code Committes,
MNOFIE 4 Represencatives of subsicdiaries of amy gooap are
genrerally comsichered v have the sone classificanon as the
pirent organizaiion,
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Submitting Public Input / Public Comment Through the Online Submission System

Following publication of the currenr edition of an NFPA standard, the development of the nexr editon
begins and the seandiard §s open for Pubslic Tnp,

Submit a Public Input
MNFPA aceepis Public Inpur on doouments theough our onlive submssion sveeme s wwsofpeoeg, To use
the online submission system:

= Chaose a document from the Lise of NFPA codies & standards oc Gher by Devebopoent Scgge for
“codes aocepting public inpas”
& {bncer Ykl STe e dloeument frnige, apleet the “MNext Edinbon®™ b,

® Choose the link "The nese editgon of this standacd s now epen for Public Inpoc” You will be ashed
lik xl.-_gl:‘l e o evete b bree online secount with NEPA hefore |.|5i.|:|.g s AR

# Follow the coline instructions o submil your Pablic Inpot {sce wwwonfpe,org publicinpat Do de-
Gulled instrocionsd.

& Chpce a Public Input s saved o submiteed o the sysoem, it can be located on the "My Profild” page
Il_'!-' m.'h.'i.'u'ug the ‘.'l.-l}' Mk |t|.E‘|||.| A Comnme s NITVARM" section.

Submii a Public Commeni

Oce the First Diraft Beport becomes available there is a Public Comment period. Any objections or fur
ther related changes oo the coment of the First Drait must be subinited ar the Comment Siage. To sul-
it i Public Comment follow the same sieps as previously explained for the submission of Public Tnpr.

Other Resourees Available on the Document Information Pages

Header: View document title and scope, dcecss 1o our codes and standards or NECSS subseription, and
sign up b receive cmail alers,

CurEA APra RBesearch corrent wnd previdas edidon informatio,
Fabins

Wl Editirn Follow the commites’s progress in the processing cf a standard in its next sevision ovcle,

L 3 )
i View current commilties fodens o apply iooa consmies.
Crmm Bt
g For members, officials, and AN w0 sulymil siandards quesions io WNEPA stalf, Cor Techmical
Mgk a Bcheical wmxtimn Berviee pn:wi.:l.-l.-ﬂ i CTRIVE R ST Wity o mece s mely aned romzizient echnical asEanee
S when you need to know mere absoond MFPA stancdiords relesant wi vour work,
M Prosides links o pvailable amicles and research and sustistical reports related (o our stamndards,

Pt bens Freseers | DHsCTRER and purchase the batest prodocts and aining,
& Trmwung

-
plei rpen. | View related publications, tmming, and odber resources availabde for poarchase,
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Information on the NFPA Standards Develofnnent Process

L Applicable Begulatimaes, The pruniery rules governimg the processing of MEPA stowdands (codes, siandauds,
recommencded prwctices, and goides) ace toe NFPA Reprolmbions Goera g S Dawladusent of NFPA Standards (Ranl Chiher
applicable rules incligle NFPA Sylogs, NFPA Tachoin! Meatmg Convemlen Rule, MEFA Gy for dfe Comdut of Particifautls i
the MEPA Saonelimreds Phevefdmend HProoess, ancd the NEEA Mepubatinrs Geomming Peiitions b N Sonnd of dhirciors from Deciiors of
the Nigredaraly Conacdl, Most ol these miles and reguliions are contamed in the XFFPY Standaons daweiney. For caopies of the
Fhireeiory, comvlact Cosles aned Stancards Achininistrion an NFPA he:ll:l.-:p.r.u'l.ﬂrs: all these docipmenis are also valalle on the
MEPA website: i “wwwnbpaorg vegs,”

The fulhnving s general mfvrmsiion on e NEPA s, All |:|.a:rli|:i|'.|:|.'||l.'n. heowever, shamalel reler e the aciuel males aml
regruladions for a full ondecssomling of this process and Lor the critenm thal govern paricipatan,

1L Technical Committee Report. The Technicl Commities Bepant i defined as “the Report of the responsibde
Commitiees{s], in accoodane e with the Begulations. in pn."lﬂualiun b o new or revisesd NFPA Sanckard.” The: Techmcal
Caonaunities Bepeat i in twer parts ancd conssts of the First Deall Beport ancd the Secossd Diealt Bepat (See Szl
Saewcticm 1.4.)

L. Step 1z Fist Drafl Bepord. The First Drodil Report is dehined as “Pam one of the Techoical Commitiee Report, which
ihocuments the hlwlbil;gﬂ.'The Fost Drade Repu:'l comsists of the Forst Drafl, Pobfic Tnpa, Committes Iogat, Cosnmnyittes
ancl li.inrltl'.u.il.'l.g Cormunible e Statensents, Gorrelating MNotes, aed Gallod Steements. (See feyal £.2.0.2 amd Section 425.)
Ay eibjection tooan action in Qs Ficst Drall Begort muos be ovisedd through the Bling, ol an approprate Cooumei
ponsidenvison in the Secoml Drafe J-l'.r.'ptu.'lm thie olyjection will be considered resolyed, [Hee Iﬁ'g.'. al 4+ 5 1{h).|

I¥. Step & Second Drafi Repark. The Secomi Draft Beport is defuned as “Past twer of the Techmical Conumitiee Beport.
which decuments Lhe Conumend Stagre." The Seoend Dl ]-'..el.ml.'lﬂ.u.mm ol the Second Deafi, Public Comments waih
voresponding Comunities Actions wd Cornnitbee Statements, Comelating Motes anc their respective Comomitbee
Satements, Committes Conunents, Correlsing Revisnons, and Balbsl Salements, (See Ramat4.2.5.2 and Section 4.4.)

The Fimt Dirafi Beport and the Second Deadi Repen aogether consioie the Techoical Commidtee Report, Asy oulstosding
whijection llvang the Secomd Dradt Beport must be radssd throughoan appropeiste Amenrding Slotion at the NFPA
Technical Meeting or the abjection will be considereq] resolvecd, [See fepsal 240003, ]

V. 5tep S Aciion at NFPA Technical Meeting. Folhmang the pubbcation of the Second Drafl Beport, there s o perood
during which those wishing to make proger Amending Mobons on the Technical Coanmittes Reports onast signal the
inienisen by submnitizng o Motice of Intent to Make o Motoo (NETMAM). | See fﬁg’: w40 Sanckards dhal receive

notive of proper Amending Motions (Centified Amending Motions) will be presented for action ag the annaal June NEF1,
Technical Meeting. Al the: meetimg, the NEPA osmmbership can consicker amd acl on these Cestified Amending Medions as
well as Followup Anending Mlotions, that is, metions that become oecessany s a resull of o previons successful Aovenckingy
Martion. [ See £.5.5.2 through 456 and Table 1, Codumns -3 of far for o summary of the aailable Amending Moticons
anc who miay make thens.} Any eustanding objection following action atan SFPA Techoical Meetisg {anc ay further
Technical Conumiiies conside rution fillowing aecvesstul Amending Meioos, see Sgmat £5.09.7 thoogh £.6.5) ot be
ravised throwgh am appeal o the Stancdinds Couneil oo it will be consadened do e resalet,

VL Step Sh Docomenis Forvarded Direcily to the Couscil. Where 1o NITMAM & seceivedd and cestified in accordivnce
with the Teekraad Medunp Corvrntion fale, Lhe stasdand o forwaorcesd divecaly tis the Stancards Cowneal {or @clion on
ismranee, Ohbgecisons are deemed o be resolved for these doouments, [See e 4525

VIL Step da Gouncil Appeals, Aoy can appeal o the Stasdards Cosncil concerning procecdhrl or ssbstantive matens
relauted o the |:|.t'l.'-|-'|.-:a-|.1r.|1.-u|:|l_, CArnbenL, or issusEee o Ay destimment of thee NEFPA or on matiers witlia the Fuml.-'n wl the
.aud:u:rnt'r of the Conncil, s8 establishesd I.w (K ih'hu-. all.d s dbenermizsecd by thie Boanrl of Darectors. Such .u|:|||-e'..:h s b fan
Wwritlen l'unn and hled with the -ﬁ-quetm of the Sncands Council |5 .fie_[p at Section L), Time constrains for hling an
appeal st be in accordance with 1.6, 9 iF the Heges, A dmiec thons e deened o be resolved @ oot pursaed at this level,

VIIL EI.I:F A Documeni Bxuance. The Standards Council is the e of all docomenis {see Article Bof Sl The
Council acts oo the isuaee ab a docoment presented for acion at an NFPA Technical Meeting within 75 days lronm the
dhae of dhe reconmmendation oo the NFPA Technacal Mleeting, nnlaess this :|:l-r'|:||.|d. is exlended by the Coancil (mee g
4.7 For documenis forwsudesd civecaly bo the Sancards Conencal, the Cowuscil acts on dhe ssuance of the docuosent ag ils
mext schedubed mesting, or at aech gther meeting as the Cooncil oay determine (see e ad 4508 5 and 4,704,

IX: PPetitions b the Boawrd of Directors, The Standarcds Connecid has been delegaed the I."t'h|;r|'.||ih'.||:|i.1.i|'|-'1l:|:l’ ihe
administradion of the codes aoad standands l:EEl.'E!-uPrnunl pricess and the ssuamce of documenis. However, where
exirvrekinry circurms e s r-e'.ql.ljriu“ the intervenisn of the Boead of Dereciors exist, e Bosered of Direciors may Gike
any aclion odcessy e hulfill s oblgations woopreseree the integrity of te codes and stanczeds deyvelopaent proces
anl b protect the interests of the NFPA The rules for petitionidgg the Board of Directors con be found i the: Semadoiions
Crnvming Pefifiuns fo the ol of Divelors from Deciraons of She Siandonds Courafand in Section 1.7 of the S

X For More Information. The prograun for the NEPA Techaeal Reeting (s well as the MFPA web@be as informsation
becoanes avalable ) shoubd be consulbed foo ilse date on which each report schiecluled for consideration at the meeting wall
e presesued. Tor view the Fisst Dralt Bepot and Second Dindi Beport as well as indormmation on MEPA rules asd for ugreio-
idate indormadien an scheddules ancd deadlines I.i'.-:rpr-'.r-r.tmin;q' MNIFA documenis, check the NP website (wwendpauong
docinbo) or conrlact NFPA Codes & Stastands Adminisiration at (617 98472406,
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NFPA CODES AND

STANDARDS.

TIWADL A -_l-.._\l ™ AT
Al WORK. AND Al

!‘-.J'[._ K EFINGERTIPS '..

LI L%

SUBSCRIPTIONS STARTING
AS LOW AS $9.99/MONTH.

Presenting MFPA LIMK. MFPA LINK™ provides
dipdal access (o codes and standards. find
ICRMErk, organire, and share knowledge
srigtime and amewbere, Tramsform the speed

racy, and efficiency of your work

Learn more at MFPA.org/LiINK




39 02 Ul e Sl )3VL LT o Slaww Yl g
olxsLs Lbla sldil . (gaslc Sl yue t | Q
CY zr - 50— polrs sld poixwo

PRS- ¥ 1 (D)

PYYAYIYA 1=
info@imensazehvazin.com | @
imensazehvazin.com ‘

isvkala.com

1+

i i

TR

, 1 I N B
e -

-

P
gl

¥ — i e

. ]
L]
q

e e . —m—
B TATRARN o
TN

A

-

T —————

&
e e e

P




	00
	26

