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IMPORTANT NOTICES AND DISCLAIMERS CONCERNING NFPA" STANDARDS

NFPA" codes, standards, recommended praciices, wnd guides ("NFPA Stndards™), of which the documentd
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
Srandards, Mor does the NFPA list, cortify, wesg or inspect produces, designs, or instalkaions for compliance 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aware that these documents may be superseded at any time by ibe Bseance of a new edition, may be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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This exitinn of NFPA 12, Soxdand on Lobon Dol Extimgitidang Spatans, was pregored by the
Technical Coammatiee omn Crasesosus Fire Exl:lngu.nhu:lg Sytems. Hovwas s by the .'i-'l.J.rll:Ll:rle.{ il
on March [E, 20020, with an effective date of April 8, 2020 amif supemsedes all previows editions

This clocmment las heen amencied by ooe or more Tendstive Infenm Amendimens (TEAs) and oo
Errata, Sese “Coeles & Stancards” a wwowndipa.ong Bor more informaton.

This edition of NFD 12 was approved as an Americen Nations] Stamdand on Apal 8, 2020,

Ur'!'m.uui Dﬂﬂnpnmt of NFPA 1Y

Work on this stansdand v initiated 5o 1S by the Commities oo Ranaiactioring Bisks ancd
."IPEI.‘LH] Hasureds, The stanckaed was Frsd il:IlI:IFI.'I:'!l i DY el s mevisel in DUGES, 1906, Do0, 19410,
L2 {fanuary andd May), 1945, FG, 1544, 148, 1956, 1957, 15961, 1962, 1960, 1964, 1966, 1568,
1978, 1973, 1977, andd 14980, Revisions .:lrlupl.-r!d Between 1945 and 1Y were |'.||.'-|:1:-|:-.'|Erj I'.r'r FISTH
Campunitbes on Special Extinguishing Systems, and those in P and subsequent revisions were:
e posedd by the Committets on Cacbos Dioxsade. The siandioed was again cevised in B85 and 149,

The stamban] wis comipletely resatten for the PSS edition o owre dearly siate the requiremends
aricl b separate the nandatory requiremends from tee advsory text inoan efo o make the
documenl more usabde, enboroeable, and :ulupluhle.

The suusiand was revised for the 298 edition and aggein in 200 a0 arder towbd 2 new chapter on
ImETiIe syl ms,

Thee 2005 editien of this stusdand was revised with a foous on safeiy
The 2008 eliticn of e siandacd was o partial sevsion,

Thie 2005 editicn incorporated o generl update of reberences and other mino Imprsvemenis, Ty
addabicm, @ new sySETL A e pLTCE Meport ws weldesd ko Pl:rr.n.il n:l:rmpliam:r with the counmissicning
proedures of MEFPA 3.

Tl 201 B editiesn mrocduced a new requirement o conluct tessing 1.1|.'i|:n1'|:|:.|.-fj fire probection
and lafe safely systems in accordunce with NFPA 4 In adedition, a new section on pape hangers and
SUpp s ancl e anmex sectivn oafull dischanre testing wene alsoadded. Finally, the sguivalency
slalement way revised o use the standard wext, whick specifies that the awthority baning jurisdiciion is
responsibde bor approving an ecpeivalend systemn. meethod, or device.

The 2022 pcition i a partial revidon ot incorpentes sevieral clacifaations and corrections.

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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Carbon Dioxide Extinguishing Systems
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THMPORTANT NOTE: This NFPA document is made available for
eiar sufyeet fo importent nefioes end legol dischaimers. These notices
ond diselaimers appeor i wll peblications contaivieg this docunnent
and may be found wder the hoading “Tmpostant Notices and
Diisclrimers Converming MEPA Stendwedls. ™ They can also be vieawed
et s e gl ive feimers o ebtained o requiest o NFFA

UFATER ALERTYE, AND FUNURE EINTHINS: Neww odifions of
NEPA codes, standerds, recmeided fractices, o guides (La,
NFPA Manelonds) ane velersed on selioduled oevivion aeles Thic
eifitice may b sufarseden by a lofer ome, or o ey b amened
rriebeindy af ils sehodsled remsion ewele through the ssancs of Tiwla-
tive dnfevim Apsndments (TIAs). An official NFPA Stenderd w oy
Jainif i diee dosiats of e cerrend et of He docimerd, fagetior
el al] THAs o Ereestia in gffect. T eevify Bl Seis clorsmanr & the
current edilion o o defersiine 5f 3 hav boen omended by T e
Errata, plerse crsndt e MNaltonal Fire Codesl® Spharription Sersion
ot “List of NFPA Codes & Standards” nf e afbo.oredeeinfo.
T eaelition do TEAs amd Ervata, e degwmerd informafion foges alo
include thi afition o siew wh for alenls for adiiduol docemets aod
tre B e o o of e et edditin,

MOTICE: An asiersk (*) following ihe pumber or leier
ddesignating a paragraph indicaies tht explansiaory 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. Beopeests [ iner-
pretinidas df revisions of exiscied s shall be osent e the
tesc il aonmminies respernsible for the aee dicunmeeni,

Endormarion dan peferenced and esdracusd publicaions cin
bt in Chisprer 2 mmd Amwnes H,

Chapter | Admindstration
L.1* Scope,

L1} This sarsdasr]  comiins minimym  reuirements for
carbiom dioxidde fire-extinguishing ssiems

1.1.2 This stangkard inclsdes anly e necessay essentials o
prakes irworkafde in the hands of those skilled B dhis feld,

1.2 Purpeose

LET This skl & prepared for the wse and goidence of
s charged with the purchasing, designing, insalling, ws-
ingn, inspecting, approving, listing, opsrating, or maintaining of
carbon dioxide Areexiingnishing swsiems, i osder that such
erpuipsent will Tinetsn ss intended orougho s L

1.2,2 Equivabency Mothing in this stoadaed is iniended 1o
preen the wse ol svaems, methods, or devices el equivalent or
stperior qualing soengh, fire resisianee, effectivenes, dourabbl-
iy, aned safery oeer thame prescriled by this sandard

L2201 Techowal docomentaison shall be subwnitied e the
auehioriny having jursdiction Lo demaonssne equivilenoy,

1222 The sysiem, method, or device shil be appeoved for
thie imtesncker] puirpose by the sohorisy Tavimg jorisdic oo,

123 Only thoss with the proper imining anid sspenence
shill dlesbam, insall, inspect, and mainanin @his equipmens

13 Retrogctisity. The prosisions of ahis stndard reflect a
consensEs af whal s necessary 1o provice an aocegrable degree
of prodectivn from (e bazaeds awdieessed o ihis standacd w
thie vieme e seanalid wis wsued,

L&D Unbess osherwise specified, the provisions of this seand-
ared shall niot agsply io Facilicies, squipaent, saosctares, or msoil-
huions that existed or wers approved  for consimocion or
installitsan price i the effecive cine of the standard, Where
specified, the provisions of dhis siandam] shall be recreactive

LEE In those cises where the gothoniey laving junisidiction
tletermibnes that the exising sinuion presens an anpece paable
diegree of visk, tlse sty having jarisdiceion shall be peoni-
ted o agply revoactiveb any portions of this sumadiond desored
ApPpTOpEiEE,

LAY The retroactive regquirements of this stanclard shall be
penmrisd i be modified @ their agglication dearfy wonld be
impeactial in the judgnseni of the authorisy iving junsdscion
anel enly where i is cleary evident tha a reqgsonable degres of
sifely is prasired,

LAR4* Exising sstems shull meel the reguiremenes for selely
sigmes in 482, beckoan walvies in B854 and 4504, 1, and gioew
migtic dimse . delays md posamate predischarpe alacme in
45413

F4* Uniis. Metre vniis of measwrement in this stanadard pre

in aceopdkance with the modenyized e sisem knosn as e
Intermstiomal System of Lnies (50,

Chapter 2 Relorenced Poblications

L1 Genoral, The documents or portions thereed Bsesd in this
chapner are referenced within this smandaird and  chall be
constdisred par of the requirsments of this document,

2.2 WFPA Pablicstions. MNationzl Fire Propecpon Associgion,
| Battervminrch Park, Cluiney, M4 ICTGRTET]

MEFPA 4, Svemafve! .I';" Iﬁfﬂ,-_yuh:f Pl Pyeadecdinm o ma E_Jlﬁ-'.i“ralﬁﬁ
Spatew Tidong, JO21 eclinicon,

NEEA TO0, National Keetriend Cioole®, 2050 edition,

NEPA 72 Nartoial B e and Sigralig Code®, 2022
cdition,
2.5 Oiler Puldications.

291 ANSI Publications, American Mavona Stndards Inad-
tute, Inc., 25 West 43l Strect, 4t Floor, Mew York, WY 1M

AMSL 53002, Stowdded S Evodieroseabal ol Facility Safity
Lagrms, 2011,

L33 API Publicatbons. American Petrolesan  Lostnas, 300
Mlsssmd hniserie: Avepas MW, Suiee 11, Washingron, [
ME-5571,

APEASME oy for Dngfioved Protisre Wl for Petioderm Lo il
el Leriiedy, l:'l':‘:—_|11||[. I, 1%H3]

20e2 Ediion



124 LARIMON DO EXTIM G ISHENG 355 TEMS

283 ASME Publications, American Saciery of  Mechanical
Engineers, Two Fark Avense, New Yok, NY 1 HELGL000,

ASME B3], Poeor Misiag Gl 2030,

T4 ASTM  Publicasions. ASTM  Iniemnaticmal, WKL e
Harbor e, FOr Box CF),  West Conshohocken, PA
13205,

ASTM MRS, Sindired Specifiralon for Piw, Sieel, Riwck and Hel
P, A Crandal, Vieldn! ool Soarmdess, 2020,

AT ATOR Seandan -':lil"'l!'l';lll-'-l-l'lﬂ"r.-:u Iﬁm'-"l'ru;nd.-rr_l; {anwlain Sioed thl
fer Hgle Towsjviivere Sevvicy, 2014,

ASTM ALZ0, Spwvafeetion. fo- Pige, Sted, Flack sl Hi-Digspel
FitecLaied | Caafpnized] VWlded s Sevmiss B Onlinary [ies,
15 (wathlman 1SET)

ASTM ATHE, Suensbenl Spivifondion for B or Bolled Aliey wred
Kwvdsudesy Steed P Mlangrs, Povged Fittsngs, aved Yidoor s Paies for
High-Tessfaratume Soriee, TIER)

LS COA Poblications.  Compressed Gas Association, 14500
Grenrge Carter Way, Soite WKL, Chaniilly, Vi 2005120080,

LA U2, Uity Shecdfireitann o Carion Ninxide, 20711

236 C54 Croup Publkatons. O34 Grooap, 178 Besidale
M, Towanio, O SMOW TRE, Canadka,

CEA 220, Coenadian Elaatnoad Cods, P | .‘.ir_,l.ﬁ St ﬁlr
Eleciraal Ingeffanens, Bath Eghiviamn, Moy HG0,

2.3.7 TEEE Publications., 1EEE. 5 Pak Avenoe, EWh Floes,
Mo Weorks, WY D] G-RRIGT,

ANSILTEEE C2, Nefpmad Bl Sufety U, 2007,

LA LS Governmant Publications, L5 Government. Palilsh-
ing (Mhee, 732 Nonh Capitol Streei, NW, Washingion, W
FUCLBTLTE

Caowared, H, F, and G, W, fones, Lawis of MamouaBily of Caase
cetid Virfars, LS, Bareau of Mises Balledn 503, 962,

Title &6, Cesbe of Federal Regulaions, Par 58,00,
Title &6, Cembe of Federal Regukaions, Par 732

Tidde 4%, Code of Federal Regulatiens. Pans D71-100
CPbepamtment of Thanspaanstion b

Zabfeiakis, Michas] ., Flessabdfi (ol of Combnsls
Al Canves ol Vigloos, LES, Boreons of Mines Bulledin 627, 1965

LA Onher Publicatbons.

M- Welihys Coalleman P8divmars | th edition, Merrizm-
Wehsien, Ine,, Springfield, MA, 2080

24 Baferences for Exivacs in Mamslaiory Sections,

MEFA 1, P Caoede, 3021 eclitiog,

MEPA 1D, Stowdand for Five Priavevidion amd Coutnd i Wabel
Neamnatisd AMrming aml Mkl Weerel Processing Freeilitivs, J0H)
wrlitiom,

WFTA 33, Stamdard for Fire Pindection in Waamseter Therimen!
ereat Dalletion Fasliay 2020 edidion.
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Chapier & Delinktdons

A1 General, The definitions contained in alis chigaer shall
apply 1o the verms veed in this sindard, Where ierms are ol
ilefinesd i this chapier or within amsther clupuer, they shall be
iefinsl using their ardinarily accepted meamings within the
context in which they are wsed. Mervioss- Waitisfers Calleg e
Iiorany, 11th edigiesn, shall be the wasrce g the oddinaribe
aecepred meining.

3.2 NFPA Official Dofindibes

ALE Approved, Acceptable o the authositr having jurisdic-
Fini.

3.22% Authority Having Jurlsdicdon (AH]). Ao crganizoon,
aftiee, o incivichual resgeansible for enforcing the requirensenis
il @ cambe o sancdared, or for approving equipmens, maerials,
an insallion, oF o procedurne,

3235 Labeled, Equipment or malenials o which his been
attac e a label, ssmbaol, or ather lemtifing nack of an orpan-
iratinn thal is socepahle o the sathorie hiving jurisdidion
anel coneermel with prachecs evaluslion, that maintiing perni-
welic: inspeciot of preduction of labebed squipment o oaeen-
als, snel by whose labeling  dhe  manadacwres indicaies
compliandss with approprise stndards or performance in a
specifeed mannen

524% Lised. TEquipment, mavesials, or services inchsded inoa
It puhlshed b oan grganeation thn is accepolde 1o the
autheerity hawing jurisdictisn and concermed with evaluarion of
prixlisces or services, that maingains  periodic inspecton of
prishscticn of lied equipmen or maverals or periodic salus-
tiom of servioes, and whase [stng staees thar cither the equip-
menil. maienal. o service  mees appripriote  designated
stamdkarids or has been tested ind found sniteble for 2 specificd
purpee,

325 Shall, Tndicnies 9 mandaiory requireinent,

26 Should.  Twdwates @ recommmelimen oF tha whisch s
alyised e nor reguired,

327 Sindard, An NFPA Standard, the main exi of which
vonming aly mandatory provisions asing the word slall”™ e
indkicate reguirements and thar & in a form genemally suimble
for mandaiory refevence by anoiher sundand or code o for
wlopEen o v, Nopmandauy prosisicrs are nog i be
cunsitered o pan of the sequiremens of & samabar] s shall
be Incated inoan appendin, annes, foomoee, informaonal
e, o odher means as permiteed o the SFPA Manuals of
Savle, When used inoa genern sesse, sich as in the plivase
“wrandares development pncess” or “stancands deve lopmeni
activivies,” the term Sstandards” inclsdes all NEPA Saanadagds,
incligding Codes, Standands, Becmmmended Practices, anc
Ciatiless,

A8 Gonveral Defindtions.

A1 Akerms and Indicaiors. Aoy device capable of pronsding
andilile, visilile, o alfacrm indicasion.

552 Fire Watch, The assignmesit asl g person or persasss 9 i
are for the expres purpose of notitving the fire deparnment,
the building ocoupanis, or bath of an emergency preventing i
five from socorring; exunguishing small lires profecing the
jrubdac Fromm fire anad Tife salery damgens, [ 20021 ]
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A.58.3 Inspectbone. A vigwal examitinion of o sysbem o postion
el doe verify that it appears e be i gpering comlition
annd is Teee of physical damage, (820, H20)

384 Lockowt. A manually operated wlve in othe discharge
g berwern the nozeles and the sugply, which can be hocked
ine il chsed posaon o prevent fhise of carbon dioxide o the
presteried are,

305 Mudmienanee, Work pelormed oemore thi spoig-
e apemates s direcied by che maniafacniner,

5.0.6 Normally Occupled Endosire or Space, An enclosire
o e whisre oase o more persoms wre presen ander noemal
con i,

387" MNormally Unoccupied Enclosure or Space. An enclo-
AUTE 51 BpACE Mo ||||I'|1I.-I||!|' Ih_'|:||]:|i|"-|'| I aane vt Canalad e
emteredl eocasionally by ane o mere peaons for briel perésds,

A58 Oecuplabbe Enclomes or Space. A enclosure or space
it has dimensions anel physical chanecierisics such thal o
castiled bes enpered by o e,

5.58.9 Prossum:.

A800% Hogh Freswe, [ndiciies that the carbion dioxide is
aliare] in pressire comdaimers ar pmbient tempensiees,

A.8.9.2% Lo Pressre,  |nilicaies thiat the caghon disiie s
stored in pressure contabners @ a controlled low emperi-
e of (°F {-187Ch,

35800 Sandpipe Systom and Mobdle Supply. A esiem consise-
ing of 4 mabile supphe of carbon dioxicls, designed m be
aguikhe el o grosizion and comneied 1ooa ssten of fised
pipang. supplyng fixed noezles or hose Hnes or boah thai are
desgned for either il Nooding or local spplication.

3801 Sysiem.

S.00E 0 Nend Mese Line Systess, A hose and nosele pssem-
hly camecus] by fixed piping or conpeced diveoly moa
atpgely of extingushing ageni. | 122, W20

A801.2 local Aphlicotion Systeme. A esiem consistiog of o
suppely of extinmueishing agent arvimged v dscharge divectly
oy the lming maerial,

801 Pre-Buyrineered Systere. & somiei than has prede er
mEnesl flow paes, noeets plicemient, and dguantities o
carbion diogids and that incorporaies specific nogeles and
methods of application tha can differ from these detailed
shsewhere in this stpnetapd ancd these that ore lisged by o best-
ing Dk ratury

A8 01 Tebal  Flowd ing A salem conssling of W
aupgely of sarbon dioxide armmged o dischiorge ino, and Gl

i the groper conceniration, an enclossd space or enclosare
argarmel the haird

34412 Unoccupinbie Enclosure or Space, An encleure or
apice theil has dimensions il plvsical chaacoecisies such thiae
it camulel v 1 eraeredd I::r".| ey,

A4 Speeial Delinktions,

S0 Marine:  Systems,  Swstems imsilled on ships,  horpes,
oltshore platonms, maierhooss, pnd pleasare craf,

842 Muarine System Spaces.

4.2 Carge Shaee. A space (o the camriage or somge of
items o prasduees it aee anspored by e vessel

5.4.2.2 Electrical Equifooent Sieet, A space. coinaining elec
trdal propualsion, pewer genesating, oF poeer disn rion
eruipEnel,

5423 Machinery Space. A space Ui contains mechanical
couipament for handbing, pamping, or gansferring ammns-
bl o combinstilale Licpwicls a5 @ Gl

5404 Pehicle Spoee. A space that s desipned for ihe
canrgge of anwsmohiles or oeher seligpope et velocles.

Chapier 4 General Information
4.1 Resirieiions for Mormolly Oceogried Encbcarnes,

410 Mew antal Mooding carbeen dioxide sysiemms shall non be
s talled iy wrmially csccnpiend enclesures exoepl as permiiied
n 4 L1LEL 4 LLE 4 L1LE 4,104, or 4115,

L0111 New ol Nooding carbon dioside swseeais shall be
pemivied o be instilled dn peamally cocughend  enclosares
whene it B determined thas an ineding  (oncentmion s
reguired and the inering coneeniration required using aluer-
nife EusecaE it feslis e ooncentackms aboyve the lowest
observed herse offoot Ievel (LOAELL or the axvzen concen-
prmann is less lan B percent.

4.1.0.2 New ol Hooding carben dinside svsiems shall be
penmitied in be ins@alled in pormally eccupied enchsures for
fires invobang energized elecorical equiprmsent >HE wobis and
grogeed elecincal cildes where no gaseous aliersive agel
s b successfully 1esael,

4108 New dool flooding carhen dicade svsiems shall be
permitesd o be imssalled o nonmally cooupaed  enclisires
wheere design metlveds or hardware, or boch, for unenlosealle
opefings. or exiended dischange are noc aailable for other
BHAFTHE NS,

40,04 New ol Nooding carbon dioside svsiems shall be
pervwitteel o b insalled inomarine cargn badeds

4105 Mew otal fooding carbon diogide sestems shall be
permiiet g e imsralled o noemally aoonpied encdosims in
matine engine rooams where it s determined thit an inening
cofcenimatiins s requirel and hie ineming ooncenication
required using aliernaie gaseos agents results inoa conoesnin:
tinn phoae dhe TOAEL or the dxypen concenumtion i lessilan
K percent,

1. 1.2 Existing Systemes.  Exsiing iotal Pooding carbon dixicle
systemns shall be permiies] in normally occopsed  enclosures
equipged with sistem Inckoul walves, pnsumasic predischange
alarms, andd poeamastic time delas specificd in 506

4.2 Carbon Dhoxide Use and Limimgions. See also Annex 45,

4207 Carhasn disdde Are-exonguishing sistenis prodeciing
areas where explosive aomispheres could exist shall wilize
mestal nemeles, and the entie saiem shall be gronmed,

422 o mliditeen, olgecs exposed @ discharge roan carban
diceiche noerbes shall he groninded o dissipae positde clece
aatie ¢ harges,

20e2 Ediion
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4.8 Personne] Safety.
4.5.1" Hamards io Personmel.

4.3 L1 Considerstion shall be gien e the |nw1|ru'l':|:. il
1Al (FIRIL] -IEiII'\:'H.:I' ||Ti.'|i||]_lh ArEl .H".'li.i““ TTLCE] .I||l|..|| e |||.:|-|"'k.
ansicke the provecied ek, {5 o T3]

-l.“.l.‘,a: |.-||||-1||_|':'I'.tII||-| a||.t|l .|,|a|| i ven ke '|1||-rl-\:' the carbon
dlicEibe cion miagme or collect in the eveni of o dischange from

s maliey veliel device of a DA T LT

503" o any ase of carhon diside, comsilermsn shall be
prvess o phee |u.|ux|||i|i|'. st |rrru'n|||r| vl b I|.|¢|||||-|| in or
EI I i 500 .II'||'|||I«.!!||!|-||- .-||.||||.- |'|.||..'.I1||||'\.I:-\. b & |_'..|'.'||-|.l|| dicsxitle
ilischanse

4.5.1.5.1 h.ll‘l-d_;%l.\_l.lll'\-\. ahall e ju uacler] 1 esLre FRTUITL AL N HE-
UAtieEn, o il eniey i sch ,|I_||m=||'l|:-'r|-:-. uzm dlescribed in
o T T T ||1||'|.i||r' nEeAns e prosimp resoe ol @y ||:||-|u-|l
|H'|'l-||||I:||-1

4.5 0.5.2 PFerannel Lraaning shall Ise [ ke,
4.3.2 Sigms,

-l-!:l-.i.l I|'|.'.I.I'It||'r\-i_|r '\-\.ll_"l'l'\-\. shall e .|||i'\.l"-lE ill 1 I.'L:'lnlul'lllllm lica-
o i everv FI-I||.1|1'|-|-|| HIJ.-'III': A1 BEENY =NLANCE e ||r|||r'| el
:i||.||::"k._ il '-\.II.H'I"\ Tl 1= ||I'-||I-|'|: .:r*-:’-' I-||.I-|'-|"~\. 'n'llrl'r i[ & dlener-
mined thod carhens efioxiee conld mviprate, creating o hazand
|'||':|'l-|'|l||5|-| il i |-.I.|'|| Enirance Wy car e lhll'-.-alil- ARTHEE
roHEiE il 'n'|||_'|'h.- cirbini ||.'||5l.i|’||:' L3l IRV HAE a0l cepllert in I|||_'
tvent of 4 discharge oo o saleny deviees of 3 EoTREe Coniing

4.9.2.2 The ey den formean, colon, leer sole of ol
wirtls, messare ||.'|||ri letiering, leering siee, wnd the saley
[are Wi o a:-l'lllk.ll'\. shinll b= i accordance sith ANSE ARE5.2,

A89.25 Safeny BHETIS - [TW TESRA e l.'\.lll'l'|||!|g shall e [ sl
(L TE LTI I'I|I|'r-_§MI||_'| Fesrmnial ais Ir||IIlI|.'|| by 45250 through
LT LT

A.3.251 The seon in Figure 45251 shall be osed in eveny

|||-C:-Ir| Tt SR

48252 The spmv in Fipure 40D shall he med a0 every

EI T = Dik ||I'-||I1'| Tal] :-.||.||'|-.

1L.4.2355 The ERETE (TN i"i:l'l'llfr LYY shall he vsed a1 every
O 1 Py siesri ek A[ICE four svsiemns |||1:-1.i||:-|5| with a wirier-
areen et iz e

A WARNING

Carbon dioxide gas can
cause injury or death.

When alarm operates,
vacate immediately.

FIGURE 43231

Sign in Every Protecied Space.

SRE Ecktian

A WARNING

Carbon dioxide gas can
cause injury or death.
Whan alarm oparales,
do not enter until
wventilated.

FIGURE 4.3.2.52  Skga sl Every Entrance 1o Protected
S,

A WARNING

Carbon dioxide gas can
cause injury or death.
When alarm operates or
wintergreen scent is
detected, do not enter
until ventilated.

FIGURE 43853 Sk al Every Entrance o Protected Space
For Sysiems Provided with a Winiergreen Odosrizen

43534 The stgn In Figure 43294 shall be osed i een
fmirty spice wleme cacbon dioksde coald securmaiaie o
leazarcloams byl

43248 |he cign in Fegoare 258285 alall De aeer] ooeside
ey eniranoe 0 carboen diesiche socige fodams.,

48006 Signs for Manual Operarion,

432360 Warning sigie slmall s plced at every location
s vmanal apesanion of e system conld oo

490862 The slgn o Frgwee 492569 sleall be used a1 each
kL] scratinn seation,

A WARNING

| Carbon dioxide gas discharge
inta nearby space can collect
here. When alarm operates,
* vacate immediately. Carbon
dioxide gas can cause

injury or death.

FIGURE 4.5.235.4
Carbon Dioxide Could Acowmulzie o Haoardows Levels,

Sigm in Every Mearby Space Where
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A WARNING

Carbon dioxide gas can
cause injury or death.
Ventilate the area before
entering. A high carbon
dioxide gas concentration
can ccour in this area and
can cause suffocation.

="

FIGL/RE 4.5.2.3.5 Skgn Outslde Each Entrance to Carlson
Dioxide Storage Romns,

A WARNING

Carbon dioxide gas can
cause injury or death.
Actuation of this device
causes carbon dioxide to
discharge. Before actuating,
be sure parsonnel are clear
ol the area.

FIGLURE 4584620 Signal Each Masoad Actuntion Stalion.

4524 For salbiioos thay ave existng sigos i difter
B those reqoiiesd by €529 bl that mes the regquiremenis

e facility D o sgnage training progrom in pleee coverting all
supgaresshon system—sebaed shpmge, withe all gessonae] with
acceas i ie protected space elther thabred on e sgnige or
accompanied when in the prodeotsd space ar all times by a
person whio has receesd the maining veguired. New inswalla-
tors tn fecibites covered by this paragraph shall be egquigaped
wdth Ul sapbe tvpe of sigioge as need in exitbing sigiage bin the
Fci i AL s withiin this Eacalioy shiall have the same sayle and
LIRS

4.8 Evaruation Procedormes,

Aabh AN perssme whas com af iy Lime enler o spmioe paolee-
teal by canieom dbioxide shadl be wirned of the haeash invaoleed
vl prasaced sith ssle evaciation procedores

45500 Provishons shall be wade o probdban enoy of dapoe-
tected prrsonne] toospaces e ammfe by aoeadlsan dioside
discharge winil the space is vennilated wwl appropeioe s of
i amrosphene e sedbed dhat A0 @ sabe Bor ongrasteced
persons o enler Persons who are ool properhe tssdoned in the
e of and equipped with selcontined breathing apparams
(RCRAY shadl pol resnen in gmaces where e esceniralion
el 4 percent

4502 Audilsle o visilbile alarms shall be proaicded in accond-
anee witlh .56

4553 M pemonael siall be debermed e deeharge ol
catbon dlwsinle g lrom either higle or lowpressore salems

ety & o ey will i_-||r|;||'||_r||-| the |'H"I"\1|:|l|lla salem v cising
ape injury, Ear injury, or even Balls e o o ol lalonce i
thie i||'|||i||'||_r;r'|r'u-|:| ol e hi,n_:'ll-l.'rlu iny rllqll.wgiul_-; =

L.;L.a.d 4 l-!ll'l\:-llﬂ.l ‘\Jl.“ll e |:|I||'|il||'|:|. il |.| BTt e T ] r"il_'-l_'l'll
where dinsensiovawl oonsirEins [preveT |:pr|':-u|||1|rt frogm e
ing the |'||'n||,-|'|_ﬂi s i

495401 Losckoom sulves shall be insial lesd omy all svsiems whene
rarbaan dhiesciche conald |'||i|_=.r'.1|r._ Creiing & hamurel i ||r|':.||||1|r-!.

4.9.34.2 Ina I|n|.'-|4|'r-am|'¢' yEIETT, etk shomesdT vialve shadl
nol e comsslered as oo e kot vy, EXCEPL A ||-,-|'||'|i|1¢-|i |
155458

458945 Where u -=.|||q5|_- I||'||.'-|:|I'|!"H.'~|I|I|_- storge rank q|1;||'||iu—~.
siagrle o mubngle ascms prouECTing fmterreled hazards, ainel
wlwenn mone of the hazrds reijuine ||I'-|:|1|_-|'Ii||-|I if thie ecpLIlpaTEaL
|'|-ri|'||; |||'u|r|'|r~|! B st clown, the stovage ank shoallt vl
shiall b 1:.._—||||.i|:|_-|:l 14 e veesd as g lockoon vadve Gow the Entire
ERETET

LRE 44" A service disconnes swich shall mon Ise oo as @
means of preventing ageni clischarge im Ben of a ko valve,
e, 54,121

5545 When mabnieEnnmee ar st s b comrliscued o
i svsdean, o shall b lcked oue or the |:|rmn'|:-|| space anel
aflEcne=id SpuCe [migmatidom b shall b evacuued

45548 When |||1:|,r|'|i|.:-|| in 1 be prainainsd during e
low: kaawin =H'!'illll.. o piErEla] shall e esigmedl a5 8 “hre wach”
witly suitahle |m||.|I|I|.- i ~.r|'|ui|mr|.|hlr~ |||'r-|i3_{Ig|i1|g | LipHEnEn |
nf NS 5o fesldiane !:‘Illll_'flllll'l

4.9.34.6.1 The fire waich shall have 3 commuoncaiion Tk e
a coasenm iy miniiioved locwiEnn

1.9.3.4.6.2 Sinlwsritics I-thh!-l'l'.ihh- Faar  cermcispnity of  Hie
|I|'-|.l|r|'|_i||-|l| shiall T woiified of the lockoasi aoel h||.|un'||:|"'|||
resborarivas of e SyslE,

4.5.0.5" Safe handling procedores shall be followed wlen
||'.L1I'|h|lv|'|||i1|l!_{ svsies Cplindem

454 Elecorical Clearances.

4.54.1" All SYREIT OO PeETE A alall be bocaned 50088 o muin-
i o clesivanees Troan live ks s shiwn i Thable
4041 and Figore 4541,

42" A altiomles §n exves of 35HME B L0 mY. the ol
anees Fresim live parts shall be increaseed s the e of | perceni
For egch 5 i (1EF md ineremse o oaliisele abowe 35K B
I gmi )

4843 To coordingie ilie I'r\-||l|i1'|_'|| elearamoe winly e el ciri-
eal rh'up.u_ the dbesign hosic insulncimy level (1L} of the e i
el 1:-i||;|; |'||'|:r|r~|'|n:l shill e anseal s a1 hosis, i|'|||'|n|_||_=||'| ihis s
not anaterial an morninal line volimes of 160 &Y ar less

1.54.4% The sedecied cleammes e groand shall sausfy the
futetiiay o mwinchingr surme or BLL duiy, rther tean be based oo
wnaninal valuge,

4. 84.5 The ¢learmnce hetwesn wninsulioed e nnzed juitis FH|
thie elerirical svalem S e anel any peatiom of the carbon
ticxicke swmrem shall e ool less e dhe minimom cleamnee
pris il Hlsewliere for edecirical svstem insuleaons on gy inddi-
vl cEm e,

202 Eckiion
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Tahle 4.3.4.1 Clearanes from Carbon Dioxide Equipmeni o
Live Uninsulated Electrical Companents

Moodnal — Maximun Minisaen|
System Sysbem Dhesign Clearam:e
Vinliag e Vilinge BiLy

1KV} k¥) (145 im. i
=148 145 L 7 174
<20 245 150 i1 US54
<34h W AN 1% 130
“di,ii 48,5 il 17 452
bt LR 725 il bl | i
w1150 121 REN 42 IiKs7

L1480 L0 a0 al 170
o [ 4kE.0 {EHERL Thn A 1475
EdHLL 22N N 6 kA

LT #4 2154

<0 AGZ0 G0 M 2154

i 1M 22
SMHLL b LR il 14 Alan
il 144 Bh58
<l HIMA. [0 Hih &7 H2E2

"Rasi insulachen Sesel {BLL) values ore expressed s kilonahs (kYL e
timber hefng s oo vallie af the Bl wane impides e o the
elecibl equepment s dbeagned sewibsancd, For B values chas are
ol listed i hee tabile, clearances cun be foansd by mee rpo o

1P sodimges vp o 1L KV, the cleamnoes ae ke foon SRR T B
wieliges B0 KN and abeee, the cleamoces aee mken e Ealde 124 o
ANSIAEEE G2 In Cannda. oeder o854 {2092 ],

=00
150 ;
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150 /| 400
- S0
X200
= 13 ; =3
= Fd s -
g 8 [ 1] ..-’{ ]
I,.f MM E
i ]
e 4 2000
& ‘/ 16
1200
ity L/
*d 00
20
4
|/
i ]

J 30 60O B0 TR0 1500 1S 2100 2400
Easic insuiaton val (k')

FICLURE 4541  Clearanee from Carbon Dioside Equipment
i Live Unbisulsied Elecirieal Componenis.

W2 Ecktian

4846 When the design BIL i& ned saalable, pnd when noni-
il vl e is issed (o the design civesia, the highes minimi
clearance listerl for this group shall be osed

A40.58% Durntion of Protectlon.  An effective agent conceniae
tion for (ol feeding smiems shall be achieved and  main-
il fon & perked] of dme o dlow cffectin: ensergenoy adction
b trwines] pevsonmel,

486 Vwible predischurge alwems shall comply with  the
Fol Bz

{1k Thisy shall be visibile throoghaon the proiec e space,

{2F  They shall e ddistinet from the biilding fre-alanm signal
and other alarn sigrals

3 Visible apgliances, exoepl for srobes, shall ool be
required o Be smchmized with esch onlser o with the
building fire alarms

44 Specilicatbors, Plars, and Approvals.
4.1 Specifications.

4410 Specifications for corbon  dioxide fire-extinguoishing
syateans shall B prepaced amber the supervison of a peraon
Tl exgrienced o oualited by the design of carbion diosxiide
extingishing svsies and wih the whace of the g
Taving jurisdicriom,

4412 The specifications shall inclide all perinent iiens
necesary o the design of the sysiem sich as the designanion
af the wuathoriny hasing jursdiciian, warisces. from the sand-
arel ier b permitied By the sutharity having jursdiction, anpcd
ihe wpe and excent of appsomal estiing o be performed afier
ints il lagisan of the serem,

4403 Dotegraeed fime provecoon ared Difke safery system esing
shall be im scvomtanee with NFPA 4

4-4.2 Flans.

4420 Plans aml calcubeions shall be subinitaed Tor appsroval
igr he authoriny having jursdiciion beliore the insiallation
I'n,-gllll..

4422 Phnis and malculagons shall be prepansd by pemsons
fully  qualified in the desgn of cadbon  dioxide  fire-
extinguishing svsieins

4A4.LF These plivs shall e diawn toan indicied scale or be
elimissksned,

4424 The plans shall be so made st they can be easibe
reprixheced,

4425 These plans shall comain sutficient dewmal o enable the
authariy having jurisdiction fo evaliare the bazgard or hazands
anel o evalwte the effemivenes ol the sustem

4206 The dewils of the plans stall inehode the followd ng;

{1 Marverials invelved in the prosecied hazasds

24 Locpion of the hazards

{3 Enclosare or lmbis and isolatiomn of the hasanls

{8 Surroonding area that coald affedct the protecied harards

4427 The degrills on the sesten shall inclade she follosing:

{1F  Informaiem aned salealatioss on (e amdsme of carba
clicxiche

(20 Locavion and flow maie of each poegle, ndoding amfice
ciode puonber aned acmeal orifice dipmeter
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(3 Logation, size, and egquisalem bengths of pipe, fitnngs,
sl b
4y Lowarion aned ses of the carlxon dioskle saoragee T ligy

4428 Dheiabls of pipe size redoction method  (redocing
copinggs ar shings}l anid senation of tees shall e dearl
inficmed

4.4.29 Ionformation shall be submined pertaining o the hoca-
tinn andd fsczien el the dewcinn devices, opesating devices,
ausilimry equipmenn, wod elecmics] cizooioy, iF peed,

AA210  Informanon shall be indicaied v idensify che appir-
s il chevices needd,

4201 Aoyvspecial Teanimess shall T slegquenely explained,

44202 When fiell comdinnns necessiare any subsianil
chiige Froan apspoiosed plans, the change shill e subasited 1
i anthaeriny hasing jurisiic o for appeesal,

A28 1 the finud installagican vuries rom the prepared dras-
ingrs - amed calenlations, new drastngs aod cloulaions represeni-
ingr 1he “ps-built” installation shall be: prepareil,

42061 Asbuih dravangs shidll indicie inierconnectiions of
redpuired. eqquignnen shutdisers snd foel shuteffs with the fire
extinguishing swiens,

44204 The syaem owner shall mainmmin i msroeiben amd
mainenwnce manual than inchades a0 bl sequence of operi-
o, e a fall setof sy deawings and caloulitsons shall be
imin ained in o profecive enchisurne.

44.53% Approval of Installations

44.51% The compleasd sysaem shall be inspecied, tesued, aiil
documenied by gualificd personnel momeet the approval of (he
auihariny having jursdiction,

445,00 The accepnce testing required by 44800 shall be
dbocummenbed i e repon.

44.5,0.2 The pecepiance et report shall be maini@ained Ty
il syateamn ensmer for the life of the sasiem,

A45.2% Ul listed or spproved equiposent and devices shall
b vased in ahie swstesim,

AA4%S To determmine thay the svsiem has been propecly in-
sigalled wnd willl function as specified., the procedures given in
44028 threagh 48,5542 shall be perfoomend

44550 Viswal Inespactbon, A thorcagh visunl inspeciken of
Uhe insclled sisge me ol hezard area sholl e comtlucred

445501 The piping, opergionl equipmens, pod dischapge
i Eles slall b inspecied for proper sive g Deation.

AA50.2 The lemations of alarms and ool emergency
relesassss shall b confirmesd

445508 The configuration ol the hagard shall be coppared
tex he ariginal hezand specification.

445504 The hazarl shall be inspecred closely fer wnckssa-
bl aspseminggs andd sowrces of agent bss thal coailed have been
iverlnnked i the onginal specificaiion,

445332 Labaeling.

445520 A check of labeling of deviees for proper designa-
tiois sl instructions shall be perform ed

149322 Nameplne dwia on e sporge containers shall be
compared o specificmions,

4405 Operathonal Tests,  Sondesrmscive operational s
on all devices pecessary for the funcioning of the sseem,
inelucking detecisn devices, acmation devices, anl nadification
appiances, shall be conduced,

4.4.3.5.4* Full TRscharge Test.

45540 A full dissharge test shall be perfommed on sach
ins il leeh system,

445342 Where muliple hagards are prodecierd bom o
commoay supply, a8 foll dischange st shall be perforined for
each hazard,

4.4.94 Pror oo iesing, safery procedures shall be reviewsed.
{Rea Nection £.4.§

d4A Testing of Systenms.  Swaems shall be e as staged in
AAAN thresigh 484,58,

4441 Local Application. A fall discharge of the design quean-
v of carbmn clogide through spstem paping shall be conpduc
ieil Lo ensure that carbon dioxide cffectively covess the hazd
for the full perwed of sine regueiced by e design speeificataons
anel thin all pressare-opermed devices foncime & inrender,

4.4.4.2 Towml Floodbag, A foll dischange of the eniice design
quamiiiy of carhon sdioxide thraogh sestem piping shall be
conclus e i ensere lial carbsan dioxide s dscharged intoe the
Tz, that the comcenation s achievedd asld ovpinined for
the grermil ol tiose cecuired by dhie design grecificions, and
thar all pressure-operated devices funciion as intemded,

1443 Handheld Hose Lines.

44450 A full discharge sest of handheld hase fine sysems
shall be cond e

44432 Evidence of Tuqusl flow Trom each noede walh an
atlenpane pattern of coversge shall he regined,

A5 Denection, Actaaiioen, and Comirol,

45,1 Classificathon.  Swstens shall be clasified o8 anomanie or
niEnual in peeorckance with he metteeds of aenmmion descnbeed
im0 through 4.5.1.5.3

A.58.0.0 Antomatle  Operaton.  Operaiion dhat cdoes ol
i re ey huasan action shall be consadersd paomatic opere-
Lo

4502 Mormal Manual Operation.

45020 Opecadon of the sisem redqueinmg o st
wheere the Foaatiom of the device used i canse opesiabiog makes
it easity pocessibde an all tiwes Lo the hazard shall be cossiclered
mormal sl operation, e F 54,5,

45122 Operation of one congriel sl beall that is repoed
o hringg st the il operadion of the sisem,

A5 55 Emergoncy Manaal Cperation,

A5 EED Opevation of the system by lman msans whers the
device used 10 s operation s flly mechanieal in naoire
andk is dociied at or pear the device being confrolled shall be
consilered emermenoy il ope cation,

20e2 Ediion
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A5 1L52 Adully mechanical device shall be permivied o imooe-
porziie the wse of s pressiare o comples opermtion of the
lisvioe., (S 4,5, 8 6

4527 Awpompiic Detection and Aoiomatde Acoontion.  Auio-
e chetesmon and antomatke acuEation shall be used, excep
inn e Fol loswin i si st

i1y Manuabomly aemsion shall be permined i accepaable o
e ptherriey hiving poriscdiction wheres aaoniaie o lesse
dantlel sl in an v risk.

(0 Aumbomanc detecton and auemanie aetatien shall ol
apgely v faned hiose Jine aod stamlpipe ssiemns.

R Aumtoratic ddetection and aueempie acoaation shall o
apgdy o anari e svareins excepl as permitted in SRS

A5 20% Mvmngtic s contmds shall be armnged e
respuine. & sistaiped fre alarm initiakon signal prior o acooa-
von of predischargs alonms. wml e require acmation of gy
elecwically operated predischanze sime delays amd elecirically
opermied predischargs alanmns price o actmagion of relessing
ilevines

A58 Automidic Deteetion,  Aotomatic . detection shall be Ty
any lisved or approverd nwthoed or devige (han is capable of
dletecting andd cliEing heat, (e, sosoke; comgbostibile
i piis, 4 an abasam] conditions nothe hasard sech as prosces
iromibde thiv as likely o progdoee fire,

454 Operating  Deviees, Chpesning devices shall inehade
darbon choaide releasing devices o wlves, discharge conls,
anid equipaent shutdown devaces, all of which are necessary for
atceessfl] perfarmanee of the sysieni,

A5 Listed anad Approvaesd,

5400 Oxerathonn shiall be by Tisted or apgrosesd mechaniol,
elecivical, or pueunsiic means,

45402 The contmol equiprment shall be specifically listed or
approved for the numbier and wpe of acisting devioes olized,
anil their cosngatibiliny shall e Tsvesl o approsed,

4542 Device Design,

A54.2.0 Al devices shall be desimed for e service they will
eacionnier and shall nog he veadibe vendered iopemiive e
suece paibile to accicden ) apercion,

A5.4.22 Devices shall be nommally designed o Tancion from
20°F ac 150°F 2070 o G6°Ch o mearked e isdicae iemper-
tuwre P carions,

A543 A devices shull he bocated, insalled, o protecied s
that they are ol sulject e msechanical, cheiwical, or otlier
damage thas wouled render them inepesitive,

4844 Devices with mamuslacmrerspecilic connections ised
ter cominod thae releise of carbion dioxide shall Tave conpec gons
e ave: distinctive o disanoively marked where there s a
poibeniial for impaoger insallation of ihe devices,

A544.01 Mew deaces intmodoesd] after [anuary 1, 208, shall
comply with this reguirement,

4.54.5% The novmal manusd contrmbs for aomeanion shall be
locaped foor sy poeesibalioe ar all s, inchading the fime of
fire:,

254510 The manoal coniroliz) shall be of dissinen appear-
ance anil 4learly recogmizabde e the purpime intemded,

W2 Ecktian

484.52 The maowal conralis) shall cnese ihe complee
AVELEAN ok cepremane i s reiranal Sishion,

45453 Operation of shis manl centrel shall pob cans the
timee cbelay 1o recvcle, (e £ 540,22,

45465 Al vakves conomlling the relesse and disimiborksi of
carhin iiosade shall be provided with an energency man mal
comiral,

45460 The emergency wmamal controd shall no be segired
il alave ligh-pressare eylinders,

45462 The eoergency means shall be easily weoessibde and
I el o lose non e valves conrredled,

45463 These devices shall be cleirly marked with a warning
plecas o indicaie dee concept in 4.5.4,6.2,

45477 Cylindors.

454,70 Where gas pressoee [rom pelod: cylindess fed dhioagh
ihie swsteenn diseharge manifold (e, using bock pressare rather
il @ sejuirate bt line) s msed o relese remaining slave
evlindlers and the sipply consise of fewer tham three ovlinders,
i beast one odinder shill be wsed for such operaton,

4.54.7.2 Where gac presove from gl ofinders that is fel
threnagh the system discharge mpnifokl (e, using back pres
sure rmther than o sepamie pilor Dise) s osed o releass remain-
ing shive cylinders, il where the supply comsisis of three or
i exlinders, theve shill b lemst cne pilol eylinder mone
ihan the: rrinmun requiced vo aomate the sysiemi,

45473 During the full dischange aocepinsce e, the exins
pitar evlindder shall b wmanged s opemite a5 G slave ofindes,

A8ATA* Ammanic sctmanien comirods shall be simimged as
Fil b

{1k T resguine o sustained fire alarm inigiatien signal pries o
acgivat ion of pregdisc harse alanmes,

2h T respuive acoivation of any edeorically opembed predis
chiirge vime delavs and deciically openged predischarge
alarms prior o acivarion of releasing devices

4548 Maaal Conirols,

A8AEL Masil centrels chall poe pedquire o pull of mesie
than 40 I6F (178 M} nor 8 mosvement of more than 14 in
{366 mm ) Msserure apemsion,

45482 AL least one manual conmred for acosnion shall be
prmitioned wob poore tsan 4012 mb above the fhoor,

4549 Where the comtimuing aperptian o equipment associ-
atexd winhe @ hazard being prodecied could conirilboe w soustin-
ing the five i thas hazard, the soaroe of poswer or feel shall be
auteieatically shior off,

48480 Al shoidown devices shall be considersd indegral
praris il ghe sstem andd shall Rencticn with the sseem opes
tin.

4.54.8.2 The refpuiresment i 4549 shall nod apply o lobi-
cating il smems asociaied with Loge rolating squipment,
where an eatended  discharge ssem s provided et s
chesipned o apesine for e deceleration cooldown pericad,

A8 1 AN masod openiing devioes shall be lentified s e
e hieasl thiey predect, the Fanciion they pecform, wnid their
et e ol operaiion
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£54.00  Abord switches shall non be osead om carbon dioxide
AVELETIN.

405002 For cleorically epemied sysienis, o seraoe discomineo
switch shall he provicked v allow the susienm i be tested withoa
actpting the fire sippression swteny, The service discoaines)
switch, when operaved, shill meerrape the relemsing cinait b
e sippression sevem and sholl canse 3 superaory sgaal
the supspression swsiem relegsing pasel,

454,08 Dischosge Prossare Switch,

A8 401 A dischorge pressure switch shall be insialled
beween e carbaon dioxide supghy and the kot salve.

A5 052 Foo lowepressure C06 syspems where she manoal,
1upen'is.ﬂ'|, mein shuiedt wbhee can e considered a keckoui
wilve {ie., meets the rﬂ.ui.rr-mnnh of 4.558.4 lhrnug’h 453455,
the pressure switch shall be located downsiream of the anin-
matic valve (masierselecion,  selecior valve) mppl}ing the
harnrel eor hiaznres.

A45400RS The discharge pressure switch shall provide: an
alarmidnitinting signal o the relesing panel o operue elec
e S elecromic alsrm :pplinm:e—.:.

455 Soperyision ond Lockowt Vahees.

4551 51||:|rn'isin|1 of amtomatic swmems and mamual ockom
walves shall bee prm'i...‘hr'ﬂ mnliess :pariﬁr:lllg.' el by e avster
ity having jurisdiciaon.

4552 Interconnections hetween the comiponens that are
necessary for the congrol of rhe system and §ife safety shall be
supeTiised,

1.5.5.3 Mrm‘l!h' 1||:||1-:rm1|1'|:r:'~ﬂ mneerconnechions of |'||.pr' anel
tube shwll not be: reqpuired to comphy with 4552,

d.h5d An e circuit, grm:lul:lnﬁlull conchition, ar loss of

in n-.g'rin.' in ihe ipl:lﬂrm.ﬂl:ir conirnl lines thae woasld imprlir Full
system operation shall resul in o oooble signal,

4555 The alanm and croubile signaks shall be sransmitted by
one of the methods described in MEPL 72

A4.556 Ill_gh eSS plu‘-llmahmpenmd slave r'r|||.1.|:le'r
connecidnge immediaieh :I'I_|1-r.vr'n1 15 Fll'.‘lll oylindlers shall net
lai rﬂ]llu'l:-c[ e b r.|||1|:'n|ﬂ-r'|

A55T Where muanual bypasses are provided and osuch
hﬂ']:ﬂﬂ!'l are ﬁpnhlr il I'.u.-in.g lefit im an npken pmiil'in:m. these
bypasses shall he supervised.

A 5.6 Alnrmas. Andible aned sisikle w’.u‘ning alarma shnll bhe
provided fiow the fallowing purposes:

(1% Tn akeer 'pnmcmnul Tenk 1 E0IEC A SpRLE, becmse the
atmesphere in the space could be hazamdoos duae w the
presence of & hil.!;h concenimiion nf carbon dimsdrle

(i To |'It'\lll'||'i|:|.|.' prrm-r:nr_'l thie q.qmmmity EO) EVACLILLE Afkeres
thiat conld be made unsafe by the dischacge of a carhon
dioxiie svstem

dhf]  Andible and vimeml carbon dioxicls syt alxrms shall
b distinct Froam all ather alarms, inchsting she building: fire
alarm synlem,

4.5.6.2 Prcdiidm!e Alarmn pmal Timse D-al.l::.l A |'||.'|e1|r.|1.:|l.i.r
prm']urh'lrgl.- alirm anad pmrum:mr e d.-rL:rl.' and vsible

prﬂduch:rgn- alirm shall e an:lr'lrﬂ for b Fr.ul.lmw:l.g encln-
U

(1 Normsally oecapied ol accapiable enclosuves prowected
b vl Hlossdimgg systesis excepa as ombined in 45623

(2F  Local apphoaion sysiems prodecting hoasirds where the
distharge exposes persorme] o concentraniom of curbon
digxids in excess of 7.0 percent by volome of agent o air
o loogrer dham % rsinutes

486.2.1 The paedisclmrge alwmmms, where required, shall be
Towated within the enclosure,

40022 The predischarge tme delay shall provide @ dme
delay for purposs of predischange alorm of afficien: docation
3 o enmcuanied of personnel Teon areas within the spodes
il remsnle from the exis,

A806.2.5% Tiowe delos shall be permined o be eliminmed for
ceoi ugEalile hagnd aregs where the prosision of o ome dela
sl result in umaecepantds ek o personnes] or onoccepaoble
dlipmige w critical pieces of egquipoent,

45624 Where dme deliys are omittied, prosision shall be
miadlis o enstre thid the carkesn dioside sysem & locked gm
any e personnel pre preesent in the protecied area or space

480025 Dy s shill be made (o derermine the minimuim
timee ppeedded for persons we evaoume she hazad area, allowing
tinse vociclentify the warning simal,

45626 Audible signal applianees shall have either souned
levels in aceomdind e with 40506260 and 4503402 or aonmsiic
chiracierissics i aconrdance wich |846 of NEE 72

450260 Andible predischarge alarms shall be o less 105 dB
abowe ambiens noise level or B dBabeve mssimoom sonnd level,
wlrichever i gremen, messurald B 1T CLS mib above she floor of
thi orcenpainbd e anen,

50262 Auehibbe signal aggplianees shall hove @sonid level
nod gvore thin PR dB g the minimam . heanmg disance from
the audible applinnce,

562685 The predischarge alamm shall have o minimium
dlewibie] maning of S0 dRA we 1R (5 mb.

503 Vikhle aned anckibb alorms chall be Incaged ougside
el emirance i e folloing

b Baormsally eecupied gl accapiahle space progecisd by o
testal floeking carbeony dioxide sistem

4 Mol occupied aod socopiable enclosures where the
dischurge from o local application system will expose
prersonne ] to hisardoss comeenmiions of carben diveide

(AF Mormally evcupied iml accapiabile spaces wliers carbon
dliusiche coubd migrate, creming 4 hacod i personned

45050 These alivies shall bemn operation pras iooor an the
start of the disclarge,

456, 3.2% These alarms shall cominee e operate @fier agen
dischwige wnetl dmve ol the following accums;

i1} thher posiive eetien has been @hen o prevent enoy af
perscanne] s the spoce coftining an atmcephicee made
wrisale by the carhoin digside dischape.

(2F  The space w ventilased and the safery of the atmosphens
o enary by unpraote cied peersons bas Been verifiel,

486,33 Silencing of sdilde alaimis while keegang vaial -
et apg'.ll'hlllr.ﬁ activared shall be permitied after the gtion
dleseribesd in 850852000 is scommplished,
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5S4 Viaml alarms shall remaim activieed until the spaace is
veni b tes] s eepiredd i 456 R 2028,

b An abem ar indeaior shall be provided oo shoe b
il system his aperaied and nesds vechanging,

A.5.6.5%  An alaom shall b prosvided o inficate the opnition
aof wmtexmanic sysems wwl thas ismedioge personne] respoais:s is
ilesipedd

56 Aliors ndicang filure of superised  dedoes o
crpuipment shall gives proapa and gesitive incicaion of sy Gl
e anel shill be disinesive from alarms indicating operanion or
hieardoais conditions,

40T Ponser Sources,

4870 The primary source of energy for ihe operation aid
canimiol of the system shall have the capacity for imenided sem-
ice aril shidl be relimhie,

A8.7.0.0 Where Gilure ol e pramary seorce of energy will
Jespardize progection provkled for tee heod ar for life silegy,
o For boh, an independent secondany {sandby) power supgely
shall supphy emergy 1o the siem in the eveng of wd failuse or
low vadleage (less tham 8% pesven ef the namoeplare voltiges ) ol
e privmary {imaind porer supplhy,

8702 The secomdary (siandby) supgply shall be capable of
operting  the sysem onaler maxinann sl Joad foe
24 hours anad then be capable of dperating the svstem contiing-
wiely for the Fall desgn discharge perimd,

A5 T05 The seceiwlary {sranclby] poaver supphe slall anio-
matcally mansfer e opemie the spen within 30 seconds of
il loses of 1l prioacy Cmaind power suppliy,

4572 Al elecirical devces shall b aperpble berseen
#5 peroent andd 1 peroent of red voliage,

46 Carbon Dioxide Supply.

A1 Chantitbes, The amount of the main supply of carbon
alicimbe in the swtem shall e o best suffecient for the loges
single hagard proveced o group of hazgards thar are o be
jrcsteried simials sl

A6 0.0 Whers hand hose lines are provided for use on g
baiad prestecusd by o freed sveieam, sepanme supplies shill be
prresvibesd unless aufficien carhon dinade i= provided e enare
taat the fixed prowecticn for the Brgest singde hamard on which
ihe hose lines can be osed will not be jeopardiped, (See
Rectiore 7.4 ared 47000

4802 Where the snhorisy having jurisdiciion deiermines
ihat cesmtinoous primection is required, ihe quaniity of reseroe
supgely shall he as many malnples of the quaniinies reguired in
A aned 405,000 as the authorioy iving jorisdicion considers
INECEssary,

4003 Bl b jumdl reserve supplies Tor fised  swonege
svaterms shall b= peomaendy conneaed o the paping aned
armanged for easy changeover, except where the aathariny
having jurssdiction peermits wn umeoneecied eseve,

4.6.2 Boploakshment. The fims nesded 1o obsin carbon
dingite o replenishment W restore sislens W aperating
dasnilivives shall bes womsidlered as & magor Gotor in detemmining
ihe reserve sepply weeded,

W2 Ecktian

A6.3% Qualiy. Carbeon dioxide shall have the following mini-
FIRKIND [IEspaerties:

{1} The vapow phase shall be noi less ihan 995 percent
warhoi eligmciche with i de e able ol-ase or ae;

{2} The water conbemt ol the liguid phase shall comply wiith
LA 060D,

AF 8 comvent Sl be naa oare abn 1O gepam by weighil,

Afd Storage Comstainers

Al Swrge contaners wwl aecessories shall e soo locared
ancd wrmanged e Bacilitiee  inspecticns,  mainensnce,  aned
recharging

4.64.2 [nermipiion o proteciion shall be held o o min-
i,

4643 Suwbrage contningrs shiall be located js near as possible
i the lward oo hamerds they prestect, Lot they shall wot be
located where they will be exposed tooa fire or explosion in
these Tazanls

Abhdd Swormge oonialners shall non be becansd wheve they will
be subject e severe weather coneditions or o mechawical,
chemical, or anher dianiags,

4645 Where edcessve climane or mechanical exposires are
experieil, mmnls o enclosires shall be providad,

4.5 High-Pressmore Cylimders. The carbon dioside supply
shall be stored in rechargeable ovlinders designed o hald
carhin dhicaids in lguid Form at ambaent wenpenslres,

4450 The containers used in these sistems shall be desggnet
o mest the requrirements of the LS Department of Transpor-
tativn, the Canadian Transpesr Coanmission, oo the eguivilen
EOWETINNE AEeny,

452" High-presure cvlinders wsed in fire-extinguishing
systeans shall noa be rechanged withowr a Toedvastatic est {ancl
remarking § Al moere than & vears hove clagsed from the doe of
il Lt pesa

40520 Cylineders contimsously i semvice withoun elisc larg-
ing shall be permitesd io be resiined in service for a masiniem
al 13 wears from the clee of the Tase hydrossitic tesi,

46522 Avdhe end of 12 veas, olinders contimess|y in sere-
ice withou discharming shall be dischirged and retcsted belore
Beeingg peaurmesd toservice,

Ahih 3 Pressore Relbol Daesiee.

A48 0 Fach ovlinder shall be provicded wiih s pressire oeficl
dedoe of the rgprore disk vope,

44552 The pressure seligl device shall be sized and fiiterd in

arcortdmoe with the requirensen specified i Depanmens ol
Trangportagion (DO regulaions 49 CFR L7111,

A d Manifolded Cylinders,

A d ] When munifoliled, evlinbers slall be motinued ancd
supgertedd in g rack provided for the porpose, mclsding il
ties For comvenient insdividus servicing and content weighing,

4hh42 Autonwitic means shall be prosdded 1o present the
liss ool carbsiny dliosisde from the manifolo if ithe soaem i oper-
wveel wven wow oylinder s removed Tor mainiemsance,
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46543 In a mubipieoinder spsem, 1l cvlinders sugplving
i swime mamilell ouibed for disacibaon of agen shall be
interchimgealde and of o selecs siee,

4655 The amblent somage fempernires. for becal applica-
ton syskeams shall mor exceed THCF CHPCE o B less dhan
B2°F ()

46550 For ol flooding sysiems, the ambaent sworuge
emperatures shall nol exoesd I30F (54900 s be les than
FF (=187 unless the system s designed for apertsn with
slirage temperaiures o skie of this msges,

44552 Expemal esting or conling shall be permitied oo be
iscd o keep the emperature widhin the ange gven in
Jnhihl.

446553 Where special cvlinder charges are used 10 Gampen-
sife. for siorge emperires ausilde the manges ased in
A0S 46,5051, the ovlindde s shall e marked inoa pesma-
PRI AT T

446 Lise-Pressure Storapsd Condalners,  Losw-presare stion-
ape conniAmiers shall be dedpmed e mainain the carboa diog-
e supply s s nominal pressore of M0 pa CHHE K1)
corresponding 16 a wenpemaire af gppoximaely 0°F (<80

A Coniabner Regqulrenseads,

44000 The presaire conuiper shall be omade,  tested,
apgeroved], pwipped, anel psrked o accordance with the
current wpecificativas of APEASME. Gwle S Dnfioed Prssaope
Vemaede for Ptmbliie Liguads and Caiss, on in the Gise of mobile
apgly contiiners, i applicable, the requirenwnts of DT
9 CFR 171-19E or haih,

446,02 The desigm pressare il be ar least 52%  poi
(3241 kPay),

A6.6.2% o additen o the ASME aned PHIT gosde reduuire-
mengs referenced in 601 each pressure contaaner shall be
cipuipped with a liggiel level gaere, @ pressorg googe, aml &
higgh Slovepressure sapevisory alaroy sed o alanm at no more
il M) percent of the pressaire vessel's design magimn slbss-
able working  pressuce (MAWEY gl o less than 2500 sl
(1724 kPa),

44663 The pressure  contuiner shall he sulated a0
cipippeil with augomatically contmolled refrigeniion or -
ing, ok bt iT necessary,

4464 The refrigeration sy=aem shiall be capabde of mginin-
ing Mk pea (AKE KPa) i she pressure conesiner under the
higrhess expecied amlicni wmperanees

4465 Hesting,

AA0,5.0 The besting svavens, whers required, shall be capakble
ol mmintining 4°F (-18Ch a0 the pressare conminer unider
il et expecued ambient wmpenimne,

46652 Heatng shall rod e seguived o be premided wnkes
ks metenralogical data mdicae the likely ocowrrence of
amlxiens wnvperaires i will ool the consens of the ank to
reduce the pressuns below 2500 psi (1724 kP [agaprosimaie b
-1°F (28703 ],

457 Distribaiion Systems.

478 Piging shall be of wmetallic woncembastible gunerial
having physical ol chemical chiracieristion such tha s deoe-
rinraiaon under saress cien be predioed with reliabiliy

450 Where pipgang is inscilled in severely cornosive iimos
phercs, special coprasion-nssistant mpteals o comtings shall be
vises,

4.T.0.2 Maverials for piping and the stundards covering these
materialy shinll be as deserbed in 47,020 through 4.7,1.2.5%,

470210 Blwk o galamized sieel pipe shall be eilher ASTH
ASE seamless or electrn weldhed, Grade A or By or ASTM AT,
Crrele A, B, o €

470201 ASTM Ad20 ol owdinary case-iron pape shall ot
b uisell,

470202 Siainless steel shall b= TPIOE or TIERIG for
threaded conneciicns o TIR04, TE316E TPSOHL, or TPSIGL,
for welded conneciions.

A 7082 Dinosvstems usiog highpaesiore supgaly, 35 ne CHF o
anel saaller pipe shall be pevoriited w be Schedule 40,

470820 Pipe it is 1 025 momp theaogh 4 an. (8 mo)
bl bas o g of Sehedule S0

47.1.22.2 Fumace baweld ASTM ASS pipe shall not be
nsal,

4T 23 Doosystems nshing hv-pressine supgly, phpe shall bea
endniraim of Schedub: 40,

470850 Formece Butveled ASTM ASS pipge shall be peanit-
(FY RTPRTERTETeE R

40124 A dicn wap consisdng of o e with a capped nipple,
a besan 2 ane 51 nsmb lomg, shall e insalled s the enl of each
Pl v,

4125 Piping sections ot nogoalk apened o simospla e
shall pedt B vesguined g0 e eorreston-resistant hngsh on the

inisicke.

4.7.0.8% Flevible piping sstem comnpoarents nol specifically
conered i this siodaid shall have a minimom b pressarne
al SO0 pal (SEATH kIR0 For high-pressare sestens or T800 g
(12401 kPl for ll?i'l-1:lLt'hb-1lll?' sl

4004 Class 150 ol enst-tromn Hibogs slwall swon be ased

4005 Findmgs b highe amad low-pressace ssienn shall be as
dleseribed bn b7 051 amed 49152

4.7.1.5.1 High-Pressare Sysiems.

ATE5LD Class 300 madleabde fom Boings slall be sl
troag by 2 i, noaninal pige siee (NESE and lorged soeel Riings
b all larger spes.

L.T05 02 FRnged joinis opsiean of any sip alves slall be
lass GOME

470503 Fhinged pants downstiesm of sep valves or in
wyateans with mo stogs valves shiol be perorimed po b Clhass 300,

£.7. 0504 Theeaded wnbons shall, as o odmiosoan, De eI
beran o Gl MR Forgedd s1eel.
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ATLEALS Sminless sieel Bitngs shall be Tvpe 34 oF S0,
wrnikight or forped in ocoordance with ASTM ALEZ, threasded or
socket weelel, for all stees, %oin 03 mum) thoough 4 o (18 o,

47052 Low-Presure Systems,

470581 Class A malbealsle o ducnle on Biings shall be
i thecmgdi 3 in CBO mam) neanisad pigee sige (NFS) and
fevrgedd sacel fttogs b all Beger sives.

4.7.1.5.2.2 Fanged pranits shiall be Chass 3H),

4705288 Stabnbess steel Rsgs shall be Type 304 o $16 fore
thrended comneedons or Type 304, 216 4L, or 3161 for
weldedl connections, wrought or forged o sceordaines: with
ASTM AR Cleas MM, threeacked ar socker weld, for all sims,
Wi 18 mm) ||1mugh & i b ).

A.T.1L.E Pqu Connections.

AT LEY Welkbed joinis and screwed or flanged fitings {malle
ahle irosn or ductile iron} shadl e pn.*:rm'il fecl v b vimecl

AT LE2 Mechawical E'mnreﬂ n'nrplinp andd ﬁl!.inp ghall he
pcrmilr-ﬁ'l ter b wsed @F "h"".l' are !.]'.u;'riﬁraih' lismed for curbon
dinx ke servioe,

AT.LES Fluzh 'I:ﬂlr.!l.ing:sh::ll rcd e asedd,
AT LEA Where hex I'u.1s'|1.ing:. are used for oone pip-ﬂ R

reduciisn, a Class 3000 steel nshing shall be provided vo maine
ain r|.|.'|:'|.'||_1:|.|.-e1 :.Iﬂ'rlgL'I'l.

AT LES Where hex bushings are wsed for more than one
pipr. size reductaon, 4.7.1.5 shall e follosed,

AT 66 Flared, rnmpnrnrinn-q.]w._ o heaized I'i.:ling;l shall b
e with compatible wibing,

ATLET Where brazeel joines are vsed, the hrazing alloy shall
huwe n melting paodnt of THMCF (338°C) or higher.

4.7 1.7 High-Pressure Supply.

ATLTL* In systems using high-presare supply with pipe
other than that ﬂ|'||:‘1.'iﬁ.£'|.‘| im 4.7.1, the thickness of the |1-ir.||~
shall be calculated in nccordance with ASKE BS1.1.

4.7 1.7.2 The imiemal ressune For this calculabion shadl bhe
DA psi (19306 k)

A4.7.LE Low.Pressure Supply.

AT.LEL® In svsiems wsing s pressure supply with pipe other
than that spercified in 471, the thickness of the pipe shall be
ralenlmed in accordance with ASMIE B30 0.

47182 The inijermal pressure fior this ealcubadon shall bhe
A0 pad (LG kFa)

4.7.2 The piping syswem shall not be subject fo damage.

4.7.2.1 l'ipr' shall be reamed and dleaned hetore assembiy, and
after nssembly the entive piping svstem shall be Blosm sor
hefore nnreles or discharge devices are insanlled.

AT.E2 In yslemA where  valve armangement inirochsres
sectinns of closed piping, such sections shall be equipped with
[iressuLre redief devices, ar the wahes shall b dﬂigurd (TF]
prevent entrapmen -.'r'l"liquiﬂ carhaom dimeicle.

W2 Ecktian

4.7.2.2.1 For highpressure sysiems, the presore relel deivices
shiall operaie ar g pressure fo less than 24000 pea (16,547 Efa)
ancl fes masne Chinn SEKE pei (20,684 EPa),

47222 For line-piiessire sysdems, e pressore relief devices
shall opersie aca pressove-ne higgher thap 4500 pei (51463 kKPag,

4.T.223 Where presare-openied odinder valves are sised, a
means shall be prosided v vens po cylinder gos leakage from
s meanvifolel, B e means shall alse present Joss of g when
the sysiem aperates,

4.7.28 All pressure reliel devices shall be of sech design and
a0 bcaver] thot the discharge ol corbon dioxide thepefiom will
Nt injure personiesl,

473 Valves

4T Al vadves shidl B suidabile for the incemnded e, paric-
bty pegariing Qe capaciog el apevatio,

4.7.80.2 Al vilves shall be wsed only anden wopemimres ancd
other canditons for which they are Beied ar appronved

4TS Volves vsed in sstems with high-pressure stopage and
constanily undes pressire shall have a mdninum esting pres
sure of GO psi (408 KPa)p, whereas those ol anger
constung pressine shall hiove g ovinimoam Bursting pressure of a
lesasn, (SOHND pusi f 3454 k%,

4. 704 Valves vsedd in sistems using low-pressiee stomge shall
withstam] o lvdroseatic west v TE00 psi (2411 kKPal withon
permane nn disrtion,

4.5 For flanged awalves, the dlass amd sivle of flamges
e e ao ety the walve s e connection shall e userl.

A000 Vadves shall Be Jocated, insulled, of submbly protect ed
son that they are ot siibgect o machanical, chemial, o other
alarwage thint swonsled render them inapemitive,

4787 Volves shall be mated for egquivalen length in ierms of
the pi = o qubsinnge sizes with which teey will be usel,

A-T.58 The eguivalem lengh of ovlinder valves shall sclole
siphion tabe, vilve, discharge liead, and fiexibde conmeces,

4.7.4* DHecharge Nozeles. Dischange modes shull be for the
pee antended and shall be Bswed o approved for discharge
characterisios,

4.7 41 Dscharge nogades shall be of proper stremnls for e
with the expecied working pressures, shall be alde 0 resis
weomineal mechanical shase, and shall b constmicted ioowish-
stanel expecu=l Empenaares withous deformation,

4.7.4.2 [scharge orific e shall be of commsor-resisaant mesl

4.7.4.3 Discharge noesles sed in Lol applivation svsesins
shall be commected and spporied so et ey canmest resdibe
bt st cnid ol acl justomen,

ATAA" Discharge modes sludl be permaonently marked o
identity the noeele and tr shasw e equivalent singbe-orifice
digmeter regandbess of shap anil nomber of orifices

47440 The equivalent dameter shall refer o ithe onilice
diamerer of the st singleonficevpe o haang the
silye Hos rages as the nasede inaguestio,

47442 The marking shall be rewifv discernilde sher in-
stalltisn
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4.7.4.43% The sundard orifice shall be an orifice oving
el ey with & coefticien of discharge ner less than D08
anl wiith the fhow characieristios as gven o Takde 4,554, 1 and
Table 4754,

47444 Owifice sipes other than those shown in Takle
AT A shall ke permiaiied o b ised andd slsall be perminied
iey b marked s decinul] orifice eoquipmens,

4.7.4.5 Discharge Divices,

47450 Discharge nogrdes shall be prosided winlh frangible
ddisks ar Bowoul cags where clogging Ty foresgn marerials is
likely,

4.7.4.5.2 These devices shall prosade an aisbsingcied opening
LI SVEIET Gpeaion

4.7.5 Pipe and Oplfice Slee Determbeatboe. Pipe sizges aml
arilice areas shall be sellected g the lasis of calonlations e
ikediver the reguired iee of Flow al each noeeb,

AR The following equation or curves. deseloped there-
Fromm sluall be ssmedd 100 devemming the pressure drop in il pipe
line:

[4.7.5.1]

r {Z‘ﬂ'i‘lﬂ[l'.f "‘]":I
L R0 D)
where:
Q = How rate [y min (kg /min] |
B = aciual inside pipe dismeter [in. (mm} |
L= 1‘.|:|unu|r.||l|. lemgrth o ;aipt'l:iur [EL (ol ]
Yand £ = Bebors depending on storgpe and line pressure

ALT7.0E For syems wilh I.-:m-prtml.'rl: storage, flow shall be
calculaled on te basis of an average suorage pressaore af J{E psi
(2068 Kl%) durmg dischange.

A.T.52] The cischarge mte for equnalent enlices shall be
based en the values given in Table 4.7.5.2.1.

ATE22Z Design nozele pressures shall ot be less than 150 psi
(10 k).

AT.50E For systems with high-pressure storage, Qow shall be
calenlsied on e o of an merage storagpe presswne of 50 psi
(3171 K] dunng discharge For normml WEE (21700 storage,

AT63]l The discharge rie throogh equivalend orifices shall
b Feseed nm the values given m Tahle 4.7.5.3.01.

ATEIZT Design nozde presure at W°F (21} sboregpe shall
be grester than or equal to 300 pa {268 kFa).

AT.6% IMpe Hangers and Suppors. Pipe heoges and
suppotis shall be desigmed and imstalled 0 accordince with
I'I."il:LI'!.I;IIi..':tﬂl mclistry Fra-:li.-'_'m and nmnulactorer’s instmciions,

A.T61 Al pipe hangers aad supports shall be adachied
irecthy e cigicl, foeed stmeciure.

T2 Al hangers ancd componenis shall be steel,

ATE3 Onlimiry cast-irems hangerssupports, coswiull claps,
or L7 dlanips shiall ot e e

ATbd Al pipe supporis shall be chesgpeecd and msdalbed s
prevent huersl movement of supported pipe douring sslem

Table 4.7.5.2.1 DMscharge Rade por Syganre Bnch ol Eqoivabend
Oivifice Area For Lm&mre.imrngr|mﬂlpﬂ (2068 kPaj |

Chrifice Prossurs Discharge Rale

st kFa ([T R kg /i
M WIGR | BEH
2 [RERf 20k 2041
280 15051 dETh 1671
T (EIRE HiH 144
2E0 175% 1825 1.2584
25 1724 [t 1165
20 166 150 165
240 I 5HG 14848 I
2 1517 1305 (1.EH8&
210 | 245 1204 351
2l 1850 1 125 0,7
14 L300 [EIEES (.747
1ED) 1241 avT 1 Ei#d
(] 1172 1] g 06Kl
(LEL 1 10% i {1, §iHk
150 1044 Ta5 {R= e

Tahle 4.7.5.5.1 Discharge Rate por Square Inch of Equbmbend
Oirilice Area For High-Pressare Storage [ 758 ps (3171 kPaj)

rifice Pressure Diischarge Fate
pei kPa 1/ maime i kg maim s
Thi 5171 +HiHe ALE5H
T e b 706
7 4424 M1k 2403
Hiva ELIE My 2174
fifll ] TRAG 14495
(i) 430r 2615 LA40
i# 4137 Pl 35 |.TiHi
fivE Homid Tl .5l
A Ao 2115 1438
i) M R 43 L.aa7
R 47 BT H 1
47 270 gl s
450 15 1620 1140
£+ 20 L510 |k
4 U7ER 1My L4945
! dand L 2Hh SERLIES
B 2415 1150 L850
i P 2241 LAk G0
o 2R e | LAiH]

dischargs while perminbng looginading] movement o dceoi-
eodarg  cxpansion amd copteactkon Cansed by wraperaere
¢ hamges

4. 7640 Rigid kangers shall b insalled wherever a change in
elevatbon or dircotion oceues,

47642 MNozres shall be supported so 85 00 prevent move-
et of the noezle during disclargs,

4505 Where selsmbe beackng bs reguibred, baacing. shall be in
gocordance with local coddes and the suthosity having joitsdie-
rio.
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A8 Inspection. Makvteasee, and Instrsction.

481" Inspectlon. Al beast every M days, an bnspsciion shall
b ctaninlueted 1ee dssess the spaem's ageeraticmal congditkn.

4.K.2 Hose Testing,

ABE0 AN smaemy hase, inchading  those weeild us fhexibile
cnnierings, shall be ested w0 2800 psi (17,259 k) for high-
pressure sysdems sl oo WEE pei (G200 KPay o los-pressane
SVALENTES

4822 Hose shill be esued as Tollones;

(11 The liose shall be removed frorm any attachmeni.

(20 Hose for huosd lines shall be checked for elemrical
wcantimniiy beoyeen couplings,

(%1 The hose sssembly shall then be placed inoa protective
endlosire desipned o permin sisihle olsenmtion of (he
(=18

1 The hoss shall be complewety filled witl sater before
g

() Pressare shall then be agplied a0 s nie-olpresune ose
iox peachy the iest pressuee within | minuee,

(5 The west pressure shall B smadnmminedd for | full mine,

(Fh OMeeraions shall then be made (o woie any disgortion
ann lesabaye,

(B e e pressurs has nol dropped and 8 the conplingss
have: b v, the pressare slall e relegsed,

W The hose assemhbly dhall be constidensd o hve possed
il Wyebrosgatic vest i no pennanent dissortion s mken
e,

(U Hise sssemibly passing the o= shall be comiplegsly died
interlly

(1 I Mest ix used FPor diving, the empemiure. shadl paon
wxceed |HITF (GG,

(1) Hiose assemblies Giling this st shall e markerd,
desiroed, s replaced with new assenihlies,

(114 Hose asemblics passing this test shall be pearked with
e dlate of the nest oo Lthe hose,

4823 Al swicm hose, inclmling those wsedd s flexible
gonngcnns, shall be tested evdry B vears in acoochimes widh
183

4.E.537 Malmtenance.

4B Test wd Molntenasce Procedures. A mannfacirers
st and mainiename procedore shiall be proseded o the
wowiiet for testingg and puaanienance of the asem. This proce-
dlurs shall preside for the inkcial wsting of e eguipment as
weell ss for periodic west inspecion and maimenance of the
sysrean, Acogation, impainmend, ] restoraton of dhis grolec-
tieiy stiil b vegaoried proonpily e the st hority hadng jurislic-
i,

LER2 The following sholl be verified by compeieni pemon-
el an Dessn anaially vsing svxilable documentagion reruired in
142. 04

(1 Chieck and vt the carbion diosinle sveaem B apesation

td) Cheek thait there have been mo changes 1w the size, e,
sl configuration of the hazard wwl sysoen,

() Cleek and vest ol fmoe defays for opseration,

t4)  Check and et all audible alinms for ogemtion,

(i) Clyeck amdd pest ol visible siamils for openatien,

ey Check this a2l warning sins ave insialed in accordasce
with 452,

W2 Ecktian

{Th Check oy ensure tha the procedures in 456 wre approe
primie s e devices in 4506 wre aperalide,

{3 Check wnd tea each detecor wsing methods gpecified in
b s B

48520 The: goal of ihis mainienance wid esting shall be naom
aeiily tr emsre Alal the spstem s ol opeing comfiion,
bt shinll also inddicate the protable continuance of (that condi-
tiom unnil the ness inspecion

44022 Dhschprge tesis shall be mske whien any minnieniance
inghicares tser arlvasalaling

48523 Prior co st safeny prscedures shall be reviewsi.
(e Skl 4.3 vl A 4R

A8.8.8" A maintenanee report with recommendacions. shall
P filest] weittln whee cmmrer,

4804 Ay penemiEins made through e snclosire paniec-
ted by the carbon diosicle waal fooding seiem sl be sealed
immadiandy. The method of sealing shall restore the apginal
five resistance rating of the enclosre

4R35 High-Pressure Cylinder Welghts,

A4EESD M lesst sembiwnudbh, all hghgresare odinders
abiall b= wedihereel, @il e dare of dhe st hyrlrossatic test masted,
hew 4.68.5,2.)

44052 U ar any fme, a con@iner shows o loss in nel
conient of mere than 10 pereend, i oshall be reflled or
replsced,

AAEG LowPressuee Contalner Ligubd Lovels,

A6 A lesst weskly the ligusd level gampes o Dos-
predsanre conainers shall be abee reed,

ARG I any tlme o container slows B lms ol more than
10 peercent, it shall be refilled, miles the mininom gas reguine-
s are sl prosded

454" Dnstruection. Pesss who ispect, es, matsin, or
opersine cirbaom clingiede fre-cxtinguisling syacms stall B (hor-
g hly rained in the funciions they pesfonm,

Chapier 5 Total Flooding Systens

Sl General Informaiion.  See also Anpex 1,

Sobb Dreseripion, A woenal flossling svsces shill comsist of o
e supply of carbion dussacle permanently connecied o fixed
piping, with fxed nogzles amanged o discharge carbon deex-
icles i wn enclosed space or enclsare aboug the lueasd,

5.0.2% Uses, A tonl Nooding swsvenn stull be used sohere thire
is i permanent enelosiare aoand the b thin enables the
e tetl comcentraton of carhen disside w b il ug o e
b maaninined for the vequired perod of time,

514 General Reqpadrements, Todl flosiing swsiems shall be
ihesigned, installed, tesed, and wan@ined in sccordance widh
ihie wpplicable reqprirements o Chapter 4 and witl the acldi-
il reguiremenis el ferh in this chaper,

S04 Safety Redquuivemeents,  See Seotion 400 and 450,
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5.2 Haeard Spect ficatbons.
AET* Enclosure,

S EA* For flash- o surface-oype fives, such i will he presem
with flammabde liguids, any onclmable openings shall be
coampemmated for by addivonal carbon disside as Specified in
fih ).

5,202 W ahe quantioy of carbom dioside reguired for compen-
satiesn exoeels the bosie quantitees regquired foi (hoodisg wich-
ot keaksge, the ssiem shall be germiied o be desimned for
local application inaccordance with Chapaer i

B LE® For deepscatml fives, stch as will be involved with
aoluls, ninclosible openings shall be rericied oo thine Boeider-
ing or acmlly in the ceiling shere the dee of the opesings
eacesds the presure reliel vemting reguirements se0 Fah in
W

SELA To peevent fre from spresding throigh openings o
adigsent Tiawmrds ar wrk areis thar can be possilde me-ignition
sources, such openimgs shall be prosided with aumomaric
closanres o lneal application meeeles,

B4 The pas requirerd for sl prastectian shall be in
additien e the normal redpirement for ol fooding, (S
A |

52142 Where neither method in 52,04 or 5214 s prac-
cal, pretestion shiall be expomled w inclsde these aljioem
bl o work area,

BLELE In the case o process and sompe mnks where safe
venming of fammable wipors and gases cannot be realized, the
e o exiernal local applicoion svaems oailined n GG
ahudl be requived,

522 Leahaze and VYentlation. Hecpise ihe efficiency of
carbiom diide sstems depends on the mainicnanee of an
catinmnshing concengration of carbon dioside, leakage of gas
fromm the speece shall be kepe o m mdmimoam o compsnsaned
fesr by aipipliving exins pras

5220 Where possible, openings such s doeoraiys, windows,
apel ses ek, shall be sramged o chisse anwanatically before, or
simmlansously with, the start of (he carbon dioside discharge,
o B85 modk BAdl ehall e Followel, (o sl by, we
Meerirn 4. 3.)

5.2.2.2 Whers forced-air venilating syaems are imvolved, they
preferabshe shall be shot diswn or chsed, or bosh, before, o
simnsilaneonsly with, the stan of e cafbon digicde discharge,
o gl diticaeal compemsatiog gas shall be provided, (S 3 352§

528 Types of Fires. Fires thae can be extinguishisd by ol

Hocding mcthosds shall be divieded fomn the following tweo cate-

f T

tly Sarfeoe fires involving (lanimable liguids, gees, amil
siilils

iy Deegseated fres invelving solids subgect o sieoldering

S.2.3.0° Sarfece Fires, Forsurfce Fres, carhom dioxide shall
b quickly introduoced e the enclosore fnoa guaniiny i over-
conie leakape wond provide an sxongeishing concentration for
i sperifie malerials involved,

5.2.5.2% Deop-Seated Fires For decpacaied fires, e design
concenimancn shall be maimained fera period of time oo b
il sownlidering 1 be extingiished awd e maerial (o cool o s

point ar which re-grniten will not adcur when the inect aimos
phere is clissipraredd.

5k Carbon [Hoxide Requiremenis Tor Surfeee Fires.
SR General,

SR10 The squantiy dal sarbesis dioile for airfnceypse Ares
shall be based on average conditicns assuiwing fairly promp
extinguishimene,

5302 Altheagh a ressonable allowance for normal leakage is
inclucked b ilie Basic volume fictors, comrections shall be made
B e byt sl mauerial imvelved aad pny aaber special coawii-
Linms,

k2 Flammahde Manerials,

BRI Consideration shall be gven o the desenmination of
thi= dlesirn concentmisen of carbon dioxide required for the
v o lamemalle: marerial involved in the haead,

582 EL1 The desipn comcenraion shall be dewrmined by
dlrling a facior (X percenth o the minimum effecive concen-
L.

SA.RL2 In no case shall o concentratinn less than 54 perceni
e vt

5.2 Table 532,23 shall he used o dewermine the niini-
mn carbon dioxkde concentatioae for dee guids amd goeses
skt i thes e

SRR For muiersls nof given in Tabls 5,522, the manimsm
theoretical corbwmn dioside comcenuanon shall be obiabyed
frown smne pevagnized soprce oF deermined by pes,

S4E4 10 maxamanm residual movgen walises are available, the
thenretical carlso dioxkde conesnaasion shall be caloalaed by
e thes foflowing G la:

|%2.2.4]
2]-03,
S0, —ET]{IM]

A9 Yolume Factor, The wolume Eaceor ised Lo deterinbng
e Beaste cpantiey ef cnfson dioside 1 prodect an enclosare
containing & material vequiring a design concengEton ol
HE percent shall be b aceordance s Table 533000 and Takde
B3 A

LAY o Bguring e ol cubie capaciiy (o be grotecwl,
due allonsanes shiall be permitied o be pode Bae permanent
noamenayikble, imperoseable stroctnres oatesially oechscieg e
waslLigie.

A.0.3.2 Ineercommesied Vilumes,

Sdb2 0 Din owor e moae nderconnected solwmes where free
Ao ol carhon diosdcde can ke place, the arbon disside
sty shadl B the sum of the qoantines calenlaed for each
veslume, dsiing B3 mespecinve solumes Sactor from Tabde 5.9.30)
o Table 3.3.84b}.

54522 M oone volume vequires greater than normal concen-
fration fee T34 e higher comeemtrition shill be ased inosll
intereannecied sohimes

20e2 Ediion
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Tahle 5.5.2.2 Minknywm Carban Dioxide Concendrations Tor
Ei:ﬂ:'lp.lh&ml

Thearetical Adinimmm
Midmum OOy Dhesign GOy
Concentration  Coneenbrafion

Material {5 (%
Adendene i Bt
i L Lt
Ayiatinn gus grades 50 6

185/ 1A
B pzal, benzens H 1)
Butaclwene 44 11
Baigane 2 BE !
Bartanie-l BB Ay
Cahon disidfiche il s
Carbicm imomoesicle 5a 13
Loamal o wntmnral g e i)
{ycbopropane 1l T
Dligthd eihier 43 R
Diancthid eilver 43 i
Dt hierm & 16
Ethnne 53 440
Exhyl alexdic] 46 14
Ezhied other 3R A6
Ealveleme 11 41
Erbydere dicidon (e 21 4
Eibylene wxike 14 a3
sl kL H
Higher paraifin o RE
Ivebrocarbomns O, H, qn2b

Hwelrogzen td F I
Hyehregen sinlfidhe Ak A6
BRI ETITY An R3i]
Isobnsrylene S b |
(ETRIETETRR R ERTSIETTE 2 &R
Jrd A0 A
Rerasene 8 kT
Methane n it
Methiy] acctmice gy 15
eyl aleohal 34 i
Methiy] buiemne] a0 B 1E]
Methyl etlnd Eetooe i L 4
Plethiy] B mane ! Ry
Penitmme g 35
Prigrane il &6
I:'|'|:r|r:|1r|'|r ] R ]
Cienelu, Dube ails a4 3

o The theareoical minimum extingaishing conconsrhns in air for
thie mnermals in the bl were shmned from o compilacon of e
of Mimes, Bullorins 505 and G27.

=“Caleulaed from accepred residisal oxygen waloes,

W2 Ecktian

Table .55y Volume Factors amd Floodiog Faciors

. B - ()
Yolunee of Violuime I'Inndlng Colenlnred
Space Factor Fatior Chuantity ()
in' (0% Th OO0 (Th OORY (Mot Less Than)
Upen 140 14 {072 =
141 =500 1] {LIHET 10
A1 L—] el I {1, (xS a5
1 Exlbl =R} ] LI IELN]
A0 =500, 0 a L] 25
Diver S THIO e EINAE [ 5IH)

Table 5,550} Voluime Factors sol Flooding Faceors (51 Unis)

(LN 1] iC)
Valwme of Vulome Flonding Coalewlnied
SP“'-' Fasdar Fautor Caantity (kgh
(m®} i g OO kg OO0'mr') (Mot Less Than}
Ll oo 5.400 {1, = 1,15 503
w1415 CLEL .07 1.5
14, [i—45.54 L) 1.001 iml
A% L] R 111 1. 5
127 56=1415.0 1.2 LI IaAE
Chgr 141540 1,57 L 115500

Sobd Materin]l Comversion Facton,  Faor amierals equinng a
g concerirsneen over 3 percent, e basie gquantity of
carbion ewdde caleolaed from the wolume Bictor gven in
Tabbe 535000 amd Table 533001 shall e haovessed by muli-
plying this gquantey by the appaogatale comvemion Beor ghven
In Filguwe 504

5.4.5 Specal Cendidons.  Addigkeoal  quanities of  carhon
dicsiche shall be prosacbed o comnpensite for any speclal conadi-
o Ui conalad - elverse b sdfet e extmglshing efficiencsy.

. | i
e
3 SRR
3 1 -F, 1
g a -
E | Foaill
=
=
u 1
2 g
=
T " T
HEEE HHHH |
b T R 1 50 B T [L1E] B

imimum ciesign Iﬂ'ﬂzwﬂlﬂm ===

FIGURE 534 Maeral Conversson Factors,
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551" Oponings That Canmoi e Closod,

SAELD Any openings thin caniied be elosed o the giine ol
extnguistiment shill be conmgenzared for by e addition of &
auan ity of carbon dioxide equal to the amticipaied loss ar the
desagn concenuaticn during a T-minoe period.

Sk Bh02 This amom of carben dioxide shall be. aggalied
ihronegly the regular distribaiion ssiem, (e 5200 wnd
AsTd)

5.8.5.2 Veniilating Sysion.

5.8.5.2.0 For ventilating systema that sannaot be shun down,
additiemal carbsa dicxide shall be adided o the space through
the megulir disribulion ssesn i an pmoang cobipated by
divialing the voalume miiwed during ihe loguid discharge period
b the (h=sting Lacsor,

5.8.5232 This mdditkonad amoint of corbon diogide shall be
multiplied by the mmerial conversion o eetemmined fraom
Figire: 5841 when the disign concengration s greater 1han
M percenl

SH.5.8% For applications where the normal tempersire of
e enclosire s ahowes 2000F {85500, o | percent increass in
the cabeslaned woal gueantiny of carhen dioxids shall be provi-
adedl For ench sdditional 5°F (289 abowe X0°F (16°CH

5454 For applicanions where the neemal enperanice of the
enclosure is Below O°F (<1R"CH, @ 1 percent increase o the
caleulaied wosal quantity of carhoi dioxide shall be prosided
fer each depree Fahrenheit helow 0FF (<1870,

5.555% Excep for ounsismal  comdinons, it shall mot be
reduited i prawide exmra cirbon dioxide 10 mainein 1he
design conceniralion,

SkEE I a hazaml conwins a liquid having an ane-ignition
iempenmre below s boiling poin e carbon dioade
conrenmanien shill be mmnined B oa suffioen period o
allow dhe Bgueld wmpermre o cool Below s me-ignition
lemperainre, (e f L35 )

5.8.5.7% Floodng Facior.

5E35TA0 A Eh.1-::-r|i.|1.g facior aof 8 fi 1h (45 m'".-'kgh shiall he
ek in dhocis and covered irenches.

BART.E2 I shé combusthles re preseant o rl-rrp-:.e.alrd. Fre, the
fire shall he ireated ns descrihed in Secdon 5.

54 Carhon DHoxdide Requiremenis for Deep-Seared Fines.
Sa.1F Gueneral,

S0 Afier the design comcentimniot is reached, the concen-
triminn ahall be maingaingd for b subsaniial peiod of dme, b
nnn less than 20 minvnes,

A L2 Any possihle leakage shall be gives speoin comnskier
tinn becanse o allowance s incheded in the basic flooding
Facvnrs,

hAZ* Combustible Matcrialks,

Sd 2 B*  The desiem conceniratins lisoed im Table 5, 4% 1 shadl
by achievesd for the haeardds lisied.

522 Chiber Diosp-Searid Flres.

542201 Flowsling faciors for meher deepseated fires shall be
Juiszibierd oo the satislacton of the authory having juriscdscion
bsefore s

54222 Consideraiion shall be given we the mass of maierial
i he protecied becise the thermil imsulaing offecs rehece
the rwie ol sonking,

S8 Vaolame Consbderaibon,

5451 The wlume of the space shall he detemmined in
accordanoe with B4R

BARZ The busic qumiity of carbon dboside regiired o
prasect an enchosire shall e oliaimed by tresing e welumme
of the enclesure by the locding faooor meen in 56,2,

fdd Spocial Condidons.  Additiconal  guensines of  carbon
dliexcieke shal] be prrowided to compensae for wny special coadi-
ving that eoukd siversely affece dee extinguishing efficicney., (5
5,352 5353 anl 5354,

Sbd Aoy opemigs e canea be closer g the dme af
extimgihment shall be compensaced For by thas wdddivion of
carhon diogide equal i woleme o ihe expecea] leskige
soslumme dlurig the extinguishing peresd,

SAA42 I leakage W apprecable, comsideration shall be given
v an extendal discharge sestem, (S A R R L)

A5 Dristribetion Sysicm.

S50 Genernl, The disinbuion system for appebang corban
chissadiche: 1o eomslosesel. haeards shull bee designed with doe consid-
eraticen for the macersals inveheesd and e marace of the encles
sure, becanse these ems can reguoire varioss discharge Himes
whek caves of apgalicazion,

Tahle 5.4.2.1 Voloms Factors amd F]nuli'mg Fariors far Epﬂzﬁr Hnznreds

Dreslgm Volume Factoes Flooding Foctors
Conceniration

(5 ' b0y, wf kg OO, Th v, e kg OO, /m® Specific Hazards

it Ik (Li/2 4k, 11K} 1.5 Trry elecivicnl hamrds in general [spaces
berss sy 200 1 (56,05 m "]

L 2 0,75 084 1.%9 Dy elecarical lewerds i graeral [spaces

{0 1y miimmiam 14)] kg minimuomg preaber Han 20HH i (66,6 m™]

Gh B (.5 k125 20K Recond (bulk paperh sirmge, ducls,
covered irenches

ih 15 (154 ik Thdi bl Fur stoasyee vaulis, chst collecios

20e2 Ediion
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552" Rue of Appleagion. The minimmm design e of
apgications shall bee hased on the quotiey sl arlsen dieyide
and the maximom e wschieve desizn concentrisionn

S.A20% For swrface firer, the design concentratom shall be
achiever within | ovimuie Froan sian of discharge,

5022 For high-pressare swseems, if @ pam of the haesmd is e
b proecied by woal flooding, the discharge vave for the ioial
Aewsling poomiom shall be compuisd s specified in 65,25

5523 For deepseaed Ares, the desgn oot enmation shall
b= achieved within ¥ minutes, ba the me shall Be pon less 1han
i peguired oo develop 4 cencentmtien of Mb gesoean in
2 mines,

558" Enclosed Rodating Electrical Eguipment,  For enclosed
reiling elecireal equipaseil, o minmiam ssscentration ol
M percent shall by maintadned for the deceleriotbon periosd, b
niit bess ghan 20 inues,

S Piping Sysiems.

Sufb . Pigaingg shall e ddesigned oo acoordance with 45505
befiver the regquined ruve of appliciison s each noeele,

55a4.2% High-pressure soorige iemipeniares shall by permi-
ter] e mnge from 0F w0 RWEF (SFEC e 54O withean requir-
ing special methods of comapensating for changing flos raes,
[ e |

S.0ub Mozzhe Siwing med Disiribation,  Mogeles used oy conisec-
ey with wial flooding sysiems with eidher high- o -
pressire spply shall be of a wpe sicbde for e inensded
puarpaass arsl slinll be locsed oo aebiieve the best resnlis

SRS Nozle Selecibon,

5B The types of mordks selected aned their placemsen
ahiall B such e 1se dischiaege will noc umndaly splash flamai-
Ble liguids o create dos douds thae conbld esend the fice,
wredie an explosivay, or atherwise atversely aflect the conienis
ol the enchsure,

58502 MNosmles sury in design ol diseharge characienstics
and shill be selecist an the basis of their sdepeacy for the: 1=e
infended,

5552 Spacing and deing of noedes i ducrsork s depeind-
et many Leinrs such as seloeiy in decr, locanng el £fec
tvesiess of dampers, possibile boading of duc walls with
combastible degeosirs, duct lengih, and cmsssectionasl dimen-
Aine

55520 The noede hocativas and sizing shall b seloqed o
eusure isiinbui of the corbon diogicde  throughoor the
wntire lengrih of the dhecnwark,

SuluB2.2 Aumomasie dampers shall be provided o clase on
SYSLEATN e EALIO,

5025 No allowance shall be respuired b inlet anad oale
duct epenings thin leve surfuce hagards anly, (Se 555 7 g
Tatele 3.4.2.1.0

S Vending Conslderathn.

S0 General. The venting ol Alammable vapors snd pres
anre buildoge from the discharge of guantites of carbon diog-
itle ineo closesid spaces shall be considered, (es 52,15, )

W2 Ecktian

S 2® Prossurg Relicl Yemtng, Fov very dghioendlosures, the
necessn area of Fes venting shall be caloabned Fom the
lislbawaing eiguation:

[56.2]
X= Q
].ﬂn_.l.f"

wheeri=

5 = Free veniing area (in)

{1 = calcubated carbon dboside Alow mre (T adia)
= allowabde swengih of e nclosoare Jb/ %)

Bob 1 Sanshecbory resulis shall be achpewverd L'n' assuming the
expansion of carbon dingides 1o he % 1! Sl (056 m'"_-"l:p;]

BAE2EZ For 81 ununs, the Fn[lmvi.ng 1'r.|||.'.||:in|1. shall .1.'|'.|r.|l1-:

|%E.2.7]

where:

X = lree venting area (mi’)

{1 = calculaced carfromn dioside e e (kg imin
= allewwaldle srrength of cnelisre (kP

Chapter & Local Agplication Ssstoms
fil Genvral Information.  Seealso Annes F

fil. b Deeseripdion. A local applicaion spseens shall comsis af o
Haed supply af carbon disside permosealy connerced e o
syatein o Fixedd piping with pozzles amanged o discharge
alirestly inu the fire,

i b.2% Uses, Losal application systems shall be used for the
extingnishmens of surface fires in Hammalli liquids, geses, and
shillesw snficls, where (e oz s nes enclosed o whese the
eaclosire does wot ogmborm o the requiremsenis for ool
Moceking,

f.1.% General Begoirements.  Local appiication swsoems ahall
b dlesigmaeed, installedd, gesvedl, and imeaimained in acoortlanee
with the apphcalde cequirensenis in presious chapiers aod wii)
the aclelinigmal requiremenis set focth in this chapter

14" Salviy Rogquiremeinis,
6.2 Hazard Specifications,

G2l Extent of Hagard, The haeand shall he so isolzeed from
atler hawards or combusiibles thin fiee will o sgred ouside
ihe praecied ares,

HLE L The encive hamred shadl be provecied,

H.1E2 The hazard shall inclwde all areas i are, or con
becoane, conel by comboaible Bguids or shalbiow solisd coai-
ings, sich as press subgect v spillege, leakage, dripping, splash-
N, OF Comiensaion,

L3 The hazard shiall alse melude all assecimed neaenials
or euipment, sich a8 (reshly coated gock, dain boands
Tyowwds, ddoeas, anel s Fech, than conld exeend fire annside or
leard fare o e prasected area,
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G.ERA A seres of inerexposed hoemids shiall be permicied s
by suihalivide] s smiller grosips or sections with the approval
of the authorioy having parsdiction,

6.L15 Swwmiems for such haznde shall be designed oo give
imprediiie independent  procedion  ooadacens grougs  or
aev s as needed,

.22 Location of Hazanld,

6221 The hazsrd shall be permined o be indoors, panh
sheliered, or completsly oundonrs,

6.2.2.2 It is espential that the carbon disgide discharge shall
b= siech ol winds of ssrong abe correnms do ot impar the
jarcstecticen,

6.4 Carbon Dioxdide Requiremanis,

01 Gengrale The quantity of carfron diogide seapuired for
local appliceion syaems shall be based on the tmal e of
ddischarge needbed w blanked the wren o volome protecied gl
ithe time that the discharge must he mangenesd o ensne
coaniplets exnnguishment,

A0 1.1% High-Frossure Siorage,

G100 For systems with Bigh-peessure stocsge, the compa-
test] qquastivy of carbion dimside shall be inereased by 40 preecen
ier abetermine nominal odiler somge capaciy becanse only
the leguicl portion of the sdischirge is efeaive,

6.5, 0.0.2  This increase bn oylinder storgge capacity shall mot be
redjuired for the: soml flooding ponicn of combiner Tocal appdi-
catigmr—su] Hooding sisiems,

AL B2% The gquintny of carbon disxide i seodage shall be
indressed lve an aman to coanpensans for lguid vaporized i
nmlinﬁ the pi|}i|1g.

632 Rate of Hecharge,  Mowele dischaige rates shiall be disier-
pmined by either the sarface metliod, as covered in Section G4,
or e vodsme methoed, s cowered in Section 6.5,

G20 The ponal vae of discharge for the asiem shall be the
suiy ol the inelivicleal raes of all the noerdes or discharge devi-
s Lsed om the suste m,

6522 For lowpressure svsbems, if o part of the hazasd is v be
prostecied by weal Nooding; the discharge mite for ihe ol
focding part shall devefop e reguired conceneration in nog
v than the discharge fime el for the ool sppficstion
part ol (he sysien,

6053 For high-pressare systems, o pam of the hagand is 1o
b prodiescied by wegal Pisoding, the discharge rans for the tonal
Hooding pan shall be computed by dividing the gquanmy
respuiredd For foial Hooding by ohe Gicnor L4 ame by the time of
ithe local applicatsn discharge in mipotes, a8 shown in the
fllewing equigion;

[6.5.2.5]
W,
= 14T,
wiemes
{1 = rate o How (oo the todal Booding poation [H/min (kg
|

Wi = vowal ipuantiny of carbon dinxide for the waad Tooding
portiom {1k (ki

T = leguiich discharge tme for the bscal applacarkm poriion
{rmin

685 Duwntion of Hscharge.

630 The miniman Bgud dischoge tme o sl noedes
shiadl baes IMb s eannl s

63.3.2% ANl local apglication  nozeles  proecing & single
hazartl shall concurrently discharge ool for g pemold e less
tlwan the rvimimom Fepoied dischivngs times:

0503 The miniminm dme shall be incremsed o compensale
for any hazard condition that wonld require a bogers cooling
pevicad tn ensiie commplese exinguishimsn

fEEd Where tleere is 5 possibility than meml oF ather oaee
ral e bevoane heated! ahove the ignition wmpenone of the
Fsed, the effecine discharge tme shall be increasecd oo alling
aelEqune cooling vims:.

635" Whers the fuel has an anuegnison pesng Delow s
B pvini . such as pamaftin wa and cooking oils, the effec
tive elisehargs time shall be inersased o permil cosling of the
Fised b prevent re-igniion,

680501 The mmimom  ligeed  discharge  ame shall  be
Tminmes

64 Rate-by-Area Meihod.

64.1% Genoral, The ares method of swiem design shall be
vseal whese the fire hueaid consisis primanily of flar surfices or
Tesyewed clipecns amsaiaten] wilh bsrizom] siefaces,

G410 Syseemi design shall be based on Rsing or apgaoval
ohan for individioal noezles

6412 Extrapobton of such daia above or below tee apper
ar lovees N shall moc be penmited,

642 Mozle Discharge Badese The design dischage e
thiresmgeh insiviioad poeebss slall be determined on the bosis of
lowation or projection distance i socordance wilh specific
appEovals or lisings,

GA2 0" The dischargs mie for gverhead-npe novsles shall be
degermined sllely on the basis of dsinee Tom the sucface
el noede prodects;

622" The dischaipe rave for ginkside nozeles shall be dieer-
mined selely o the hasis ol the throw or progect by reagquired
e cower the surfice sach nigsle prorects,

fiod.d Aves per Mozzhe, The musimum wrea peotecied by each
nozzle shall be determingd on ihe hasis of locaion or progec
tiom disapnee ancl the design discharge e in scordinee with
spetils approals ar lsigs,

64001 The same fwtors ased o determine the design
chischiurge rste shall be el o desermine the magimom area o
be prodeciedd by ssch nogele,

6482 The portion of the hagard proeoed by mdividial
crvpitstb e oz eles chall be corshdersd as o squire area,

G 5% The ponion of she oo proeosd By andiviehsal
ankede or linear noezles i cither o recimngubar or speirs area
in accerdance with spacing aml dischange limimtions saeed o
speril approvals or Bsings,

20e2 Ediion
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b 34%  Where comed roflers or other similan icregular shupes
are to b protecied, e projeceesd werted area shall be wsed v
determine noeele covenge,

A4S Whers coated surfaces are 1o be protected, ithe ares
per nogzle shall e permited (o be inereased (oo naginuom of
A peroent over the areas given in speciic apgrovalks o Histings,

A 5] Cowted surfaces shall be defined as thise desigrne]
feer dlvainage thar are comstracied ad maim@mined so this o
pools of liquid will aomomelais aver @ wasl arep exceeding
10 percent of the progesied surBce,

64552 Parmgmaph 6,455 shall nov apply where there s s
baeavy Burilelunpy of wesichee, e o], 2,0

G458 Where local applaation nozdes are used for groiee
rinn sras openings s cefined in 508 14 and 52,015, the area
e zle given by specific approoal ar Bsting shall b permi-
tet] 1 e imereased 90 8 maximam ol X percent,

i4.57 Where deeplaver flammable. Niguid fres are w be
pretecied, o minimum Fechoact of 6 o, (152 mmb - shall be
provided nless otherase poied n approvals or lesiings ol
i eles

fi.d 4 Locatkon and Nomber of Moezles, A quuaniiy o mowles
alvall b wisesd ta e dhve entive hazaed pres on the basis of the
unin e protesied by esch moede,

fddd  Tamksidle or lwesr noszles shall be hocaed in agooend-
ance with spacing and  discharge rave limimiions soaded i
sperific approscs o listngs,

fidh2  Owerhead-aipe nogdes shall be installed perpenchicokae
e the |agmnd and centered over the aren proeost by he
e gl

B2 Cwerhead-nps nozgdes shall alse be permined o be
inatalled i angles hevween 45 degrees pmld U0 depress from the
plae of the hazard surface as prescibed in G445,

fi-d4.2.2 The height vsed in determining the neoessry flow
rane wnd area coverape shall be the disance from dhe giming
poinl an the prosected surface e the Goe of the woede mss
nre] o the axis of the iescde.

fid 4.5 MNowales Instalbid so i Angle.

fid4.5.0 When smveedes ave installed a0 s angle, they hall he
aimned &b @ peing megsured fromn the near side of the ares
prstected [ ghe nocde,

4452 This lcanon shall be calcwlaed v molophing the
fractional aning fector i Table 4452 by the widih of the
aren prastecied by the noede.,

Table 6.4.4.3.2 ﬂil'ﬂ.l! Factors for A.n;uh.r Macement of
Mozzles, Based on 6 b, (1528 mm) Freeboand

]}nr.h.l;_g;r.'.r'ln;le"' .P-ini.ng Factorst
Rl A
GO-T5 i
Th=SH} L
0 | perpendicular) ¥ leemter)

=egrees from plime of hasaml sirface,
i Froc bomad ansoupei sl nuedbe covermpe anea

W2 Ecktian

tiidd 4 Mowedes shall be locned s a8 v be foee of puossilide
almsirectiogs thiar could interfese winth the projecion of the
;Ilr.rlmq_:rn;l;rilrl wan dinxsie.

445" Mogzles shall be locaied sooos o develop an exiin-
muashing apimsosplsere over ocated sock enending above o
primecred surface.

G446 The possibe effects of air owrrenis, winds, osd fooeed
dratia shall be compemsated for by nozele Bastons or Iw
providing sdditional noerles 1o protect the onside areas of the
hasarl,

i Babe-by-Volume Methad,

il General,  The volinme method of seiea desagn shall be
usesd where the fire haganl corsisis of threedimenssonal iem-
lur edjeces thae cansor be easii reduced o equivalen anrfaee
Hirchs

652 Assumed Enclosure. The ol dischage me ol the
syatenn slall b based on the volume of an assamed enclosire
eatirely surroamscling the hazasd,

B21 The assmmeed enclosure shall be based om o actal
clipsed flooy unles speciil provisians are wade f ke core al
batin condirivns,

GA22 The sssunmed walls and ceiling of this eneclesure shadl
bt Bt 200 Q000 o Froem che moain iz godess setoal walls
are inwedvedl and they shall #nclose all areas of possthle ek
ape, splashing, orspillage

23 No deduriaons shall be mde B sodicl odgeos winhin
this volwme,

%24 A minimum dimension of 41 (1.2 m} shall be ased i
caboilating e veslusne of the assommed encbasure,

625 10 the haward can be sulyecied o windds or forsed
ilvafia, the assumed solume shall by iereaseil 1o compensace
Fowr Bnssess. conn oher wiinnlwanned siches

et System Dhschargs Rate.

B The wml dischange raie For the ok sysiem shall be
t‘qLIl| 1 1 1/ min-fi’ (16 kg.-'min-m"'l nf assumied vohome.

ERELZE If the asumded enclosune has a closed fSoor and is
|-|-||_-|:|-.| defineed I'll| peTmanen| comrinuans walls rxlrmhng i
lemza 2 ft (006 m) above the harard (whers the walls are sl
normally a pan of thee boammel i, e durh.al.‘gr mie. shall he
p:'rmil:u-l:t mr he pmrmrrinn:u.rl‘:,‘ reduced 1t nor leas than
L35 w4 kg/minan®l for aciond walls consplewdy
surremisiling the enchsune,

ffed Larcation ancd Number of Nogelese A apuaniity of soedes
shall hes iesead o cover the entire hoeard solinme on the basks of
the swwem discharge rae & determined by the asuned
vl L.

A1 Moedes shull be locaeed pnd clirecied so as w regin
s sfischarged carbos dicsidis inodhe hazand sedunse by cooper-
avicen Bietween noezles and objers in the hazad vilume,

B2 Mowedes shall be locpied so as o0 compensae for any
pimsible effecis af pircurrens winds, or femoed dirafis,

545 The desipn dischargs moes through indivadual noede
shall be determined oo ihe basis ol lociion o pesjection
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distance i sccordance with specific appeovals o lstiogs for
surface fires,

fifi Dhsrritiathon Syseem.

b6 0 Gemeral, The sysiem shall be designed oo poovide ani
effective dischirge of carbon dioxide promptly before escessive
amesinis of eat can be ahsombed by materials within the
FHEHT

fidi Ll The carbon dioxicke sapply shall e locaged as mear o
lae hazard s praciicable ancd yer ot be exposesd 4o he fire,
and the pipeline shall be as direci ws practicable with & mini-
main fumber of temes in eider oo gel carbon dioxale o the
fire presmgsihy

6602 The saiem shall be designed Tor aummatic operation
encepl where the aushiorni e having jurisdicion pemmbi manl
ek,

A6.2% Piping Systems. Piping shall be designed o aoosnd-
ance with 4705 0 deliver e requiired e of appliceion @
encly e,

G Discharge Moxebes. The noegles used shall be B or
apgerones] fer vave of discharge, effecive rmange, aasl paiern or
AFEQ COVETATE,

630 The equivalent anifice size veed in cach nozele shall be
determinied in accordunee with 475 w0 mateh the design
dischinrge e,

32 Momedes shall e pcooraely locmed amd divecea=d in
accoathimere with she system design requirements as covensd in
Serricwis God an

Chapter T Haed Hioss Ling Sysiems

1.1 General InTormarion.

L10% Deseripion, Hanid hose e sysaems shall consise of o
hose veel or mck, hose, and g discharge pogedle assembily
conrpected by foeed piping tooa supply ol carbon diceade,

71,2 Uses. Hand hase line sysiemis shall e permmiiged o be
el 1o sipplemen fixedd e protection swiems oF (o suppe
et fise aid fire eaingushiers for the proeosen of specific
hazards for whicl carben dioxide & the exanguishing agent

T LEL These systems shall not be s as & subssitoee for
ather fpged corhon disgide fre-exiingmmshing systems equipped
wilh fixesid noezbes, excepl wheee the hazard canna slegque b
o ecoamsmirally be provided with faed protectsen,

1.1.22 The decision ws to whether hiose Fines ane apglicalibe o
e particular huzard shall vest with the aathory having juris
dic o,

TLY Gonerul Requirements.  Hand hose line susteine shall be
inalled and mainungd in aceordinee with the applical:le
refpuiTements of Chapters 4 through 6, egoeg as audlinesd in
Recricems 7.2 through 7.5,

.14 Salety Reguiremenis.

7.2 Hozard Spocifications, Hand besse B sysacms shall be
prermited v Be used foocomba Bres inoall hazands covered
unier Chapter 1, except those tha are insccessible and bevoil
i acoges off mwnual fire fighting,

T8 Location and Spacing
T.E] Locathon,

TELE Huad hose line spations shall be placed such ihan they
are ensily wocessible poad within reach oo the most s haeard
than ihiy are expecisd o protec

TREZE Ingeneral, hand Yoo line stations shall not be located
such thit they ave exposed o e lasanl, nor shall they be Toca
e insicde woy haard ares protecied by wal Booding ssem

152 Spaciog, 1D moliph hose siations areaeed, they shall be
spaced sy than oy ared witkin the hagard can be coveredd by
e o mare hse lines,

T4 Carbon [Hoxlds Bequiremenis.
TA4.1 Raie and Duration of Discharge.

Y411 The raie and dumtbon of discharge, and conseguenty
the mosl of corbaon disegide, shall be dewemmined by the ope
ane poential size of the hueand,

TAE2Z A hiwl hose line shall have o gquamtizy of carbon deos-
ieke g prermin dls ose for @i least | omiane,

742 Provision for Use by Inexperbenced  Personnel. The
presbility of these hose lines beng used By inexpericms =l
persmne] shall be considered. and a prosision shall be maile
so it there will be o supply of carbon dioxide o enaldle
persnne] i efect extingusshiment sf the hazgasls this they are
likely we e reonnter,

T.4.3 Simulapesus Use,

TAAT Where simulmneosus vse of twe or e hose lines s
possible, o gquantity of carbeany dicxide shall b amilahle o
supgpuat. the moximum number of noedes tad are likely (o be
el il any ciee i Tor an bease | i

TARZ Al supply piping shall b sizsd e the simolaneons
crperation of the number of noezles that are lkely 1o be nsed,

T4 Equipamcnt Specificatons.

T80 Hose, Hose lines on spsteims with high-pressire supplhy
shall have a oo bupsting  pressure of SHMF - i
AT KPa), s hose lines of ssiens with lswpressane
supraly shadl hove & minimmm burstbg peessure of TR0 psi
(12,411 EPa), e £.8.2.0

52 DHscharge Mosmle Asembly, Hose Jines shall be
equipgee] with o discharge nogele smsembly than can be easilby
bl by e dpeniior wind del com@ains W guick-opening
st walve go convmol thie Ness of carksn dingkte throogh the
mierle e & handbe ber disecing the dischanese

759 Hose Line Bworage,

THEE The hose shall ke coiber] on a hose reel o mack such
tlwan i will be ey For imomedinee uss withom the secessicy af
conpling and such thai i can be uncoaled with o minimum of
ol ela

A2 1T installes] outdaors, the Biose line shall e prorecied
againey the weather,

ThA4* Charging the Hose 1Lbse,

ThA0 Al comrods fr acmating the spiem shall be locaterd in
the insedhinge viciniiy of the hise recl,

20e2 Ediion
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2.54.2% The corbon disxide supply shall be locaved as close o
ihe hiese peel 6 possibbe so b ool cobon diogide will be
stipgelied wo o the hose Fine with o minimam of delay alver arn-
1,

543 Except when in penml se, pressare shall nod be
permitel to remain in the hoese line

7.5 Training,

T Sucesshnl extingushment of five with hand lsase lines
greatly depends o the lividos] abilice sl echnigue of the
OIS,

T2 Al persnnel whi are likeh o e this equipment at the
e o 4 fare shall e imined in s apertaan o in the e
fighming iechnbgues applicabde v cthis equi pment,

Chapter § Stsndplpe Spstenss and Mohile Supply

Bl General Information.

A.1.1* Descripden, A standpipe spstem shall beow figerd ol
flooding, local applicackon, or hand bose line spsiem withou a
permanerhy conmected carbaon dioxide sapply,

Ho1L.2* Usass,  Stanulpsipe systemas shall bes imsilled by with the
approwal ol the mathority having jurisdicion

8.1.% Gemeral Boguirements, Sundpipe sstens and mnbile
alipely shall be installed and mainiained in accordace witli the
requiremeants in Chapiess 4 through 70 o addigion i those
sl i Sections 3.2 ihrough 8.5

H1LED Piping shall be insalked 0 accstdance with  the
requirements  agplicabile for the system 0 2 permsnenthy
comniecied supply is nsedd,

8.1.5.2 Apprecialde lengths of piging on the portable supgly
shall be aken into accouni.

B2 Hieard Specificntions, Sinndpipe  spaems and  mobile
atipgely shall be permitied e be osed o proecs hazards de
seribed in Chagiers 4 through 7, whers extingmuighment will neo
be adverssle affeced T the delay in ohiining  cffecive
dischurge of cartwon divaide while the mebils sipph B being
|:|'|:i|g!|1 i thies seesme winil !.-III||1|-|‘|:| 148 the u:mllp;ip-_— ARRIEITL

B Sandpipe Reguiremeis.

HID The supply pping of sandpipe spaems sholl be
enquipped with quschk-change couplings anid shall erminae in
an easily accessihle mnd selbmarked lovagion for comnectiag e
s mushibe suppy

BA.2 This keanoen shall be marked with the omount of carbon
gliceimbe resgnireel gl the regui red durmiion of dischange,

HA Mohile Supply Requiremenis,

R 1" Capacity, The mobiale supph shall have o capaeing in
acconlinde with the provisions of Chapens £ theowgh 7,

842 Coupling.

8421 The mohile supply shall be provided with a mesns for
iramsfiereing carhaon dioxids inwe the standpipe sysem,

84,22 Cuwk-chaspe couplings shall ke provided o permin
thiese commecticms o be modde a8 vapicly os possilide,

W2 Ecktian

BA.3 Mobiliiy.

BART The swouge conainer of contaiiers of carbon diosxiide
shiall 1s pesupned on o mesalbde wehicls thal can bee braossgehn o
ihe scene of the fire by monusd means, by & sepaace movor
vethicle, o mneler s own prnver,

B4R2 The means of transporing the mahile supply shall be
depenadable andd capable of peming e the fre with 5 minbmouoo
ol el

BAA Location, The modale supply shall e kept olose e the
hiaareds than it s oiended o protect so that fire exinguish-
wnend can he swred s soon a5 possshle aher the Are breaks
i,

B Accessories. The mobile supply for standpipe svgems
shiall Fr= permidead o e provided sith hand bose Tines as aceee
sory e panent for the proection of small scanersd hagands or
des s pplesnen . o sandgdpe spaems or other Aoed prooteciaon,

857 Teabdng: 10 i imapeerative thon those persons assigned o
the wiss shall be vmined in the use and maintenance of the
stamilpigee svstens anel mohile supgey,

Chaper 1 Marine Sysiems

Al Special Defidtions, The following definicoss shall apply
i Clapes B
{1F  Marine sysiems (See S0
2} Spuce
{u)  Canmspace (S 3421,
ilsh Elecurics] equipment spoce (b T422 )
161" Machinery space (e 1433
i * Vehicle space (Se 74824,

8.2 General,

BZN¥ Ouillne.  This chapier conlines the modifications neces
sary for mearine systems,

222 Al other reguircimenis of this stancad shall gpply o
parine sy excepn as modiled by this chapier,

4% System Reduidremarnis,

B Components,  Sysiem componenis shall be spealically
lsied or apgroved for carbon dicexide swsem mogine applici
Lits,

452 Orperating Instmsctions,

AT Instrucoons for the operation of the suein dhall be
bacated in g conspicismes place al o e ol manoel conioals
aniel i the etk dioside sorige moom,

BA22 For sysiems in which ihe carlson diceside siorige is il
within the proecied spece, the aperatingg insuepons shall
inclgke @ chart indicating the location of the snegesy
contral we be msed iF che normmal costrols Gl e operae,

8.3 Actuntkmm,

8.3.3.1* For spaces greater chan G000 & (17 m}, suoomaris
relense: nf the carbon dicxice svsem shall not be permitied,

EREY AManomatic velease shall be permitied for any spoce of
e G 10w or Jess, prosided he requiremenss of
BRLL ] ot 55,324 are nue
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0.8.8.2.0 Horzoneal means of epress fivan ithe machiner
eidlosre o the apen deck shall e prowicerd,

95522 The enclesine shall be soumanine d dhanng any speri-
i ol the equipmens,

BEE2SE The system sholl be bcked our when persons e
present wthin the enchasure,

0.8.8.24 Avgomane sdnonsen of ithe syetem shall nod e fers
will safe nmanation of the vessel,

333 For mamoad ogsration. two separate vilves shall be
prorvided for releasing carbaen dinxide inio any prodecied spoce,

5550 Omie valve shall conmrad discharge Tioan the carbon
idinsinde s,

B8.3352 The second wlye shall comral carten dioxide
discharge ine the protecied space(s),

.8.555 For wemems thar congain 500 1h {186 kgl of carbon
dinxmde stnwge ar less, only one valve shall be recpuared oo be
iged faar ahe rebease of the swstenn, poosided ihas the prostecied
spaee is pormally unoecupsed aned hos Terieenml egres,

15547 Controls,

R E40 A separaie munually operated comirod shall be proyi-
aberl v operaie each wibee reguiret by 005,5,5,

08542 A st of congrols shall be locsed oniside a0 lesst one
ol the main means ol egress from s protected spooe,

.3.55% o additiesn e the mumsdly  opervied  conivals
redpuired T A, each of the walves required by USRS shall
b prowiided with iis own ensergsney masmal comraol,

36 Helease Box,

B846.0 Contrels for dhe valves regquired by 9554 shall be
locwied imside p redease box cleagly idenilied e the protecred
AICE.

BAA62 I the hox conmining the contoels is i be locked, w
kesv 1 the box shall be proasded in b breakaglaesnpe enclosire
conspicursly locaied adjacen o she b,

1.8.5.9% Source of Power.

EETL Do addition to the regiirements of 4553, asrlible
predischarge alarms slall e prosibed el depesd o oo
suuree af power atber Uan eafson dioxide pressure,

13,572 The vime delay required by 4540622 shall e a mini-
. ol 20 secomeks and shall depend on nee soorce of pEover
other than «arbon dioxide. pressure,

9184 Carbon MHoxbde SioragEe.

B840 Carbon dioxide storage shall e peomitted  msile
pormially nnoccapied protecied spaces for syspems 1lad conin
et e ihan S04 Ik (150G ki of canrtemy dinxide saorapge il
are equipped For aicmaiic g,

0.8.4.2 Lowguessne svsiens dhall be prowided  with dusl
refrigeration it and shall be constmcied in sccortance with
46 CFR 558,20,

0845 When ihe carben dioxide oonpiness  are locaced
anatsicke 5 proteaed space, sy shall be stored o s rooe shiae
ahall be simaied ma safe and reaclily accessibde location and

shiadl b efMectively venalvied s that the agent contiiners e
il ey pssel Lo ambaen t cemiperanres oallinesd in 48005

904.3.1 Comnsen hulkbeads and  decks Jocmed  hetween
gprent comiainer aorage rooms and prodecied spaces chall be
prodeceed] with A-GRY class soociurall insalanon as definsd by
46 CFR T2

88432 Dwors wnd otlier memns of clesing oy opening
thegein that form dlwe boondaries betwesn sech mooms - aned
ailjoining prodecied spaces shall be gtk

95453 Agent conmainer siorage rooms shall be aocesible
soithown i hasing o gress thirngh the space being proteciead

O54.54  Avoess doors shall apen ontward,

85485 For sysiems ihan comeann MH I (136 kg of corbon
elicsiiche storage or bess, anly one valve shall be psguored s be
el o e release of the sytem, provideal thae che prodecosd
space s moemadhe unecoupied and b hoisonel egres

945 Sysiom Piping.

851 Where necessay, drains shall he provided for the
rermneral el acovmlived mnisiare,

8852 Cuarbon dicside piping shall nog e Aried with drmins
o ather upenings within lsing guaners,

8853 Carbon diexide piping shall be used for wo other
purpose, except it carfsen ibaide pipng shall be penmied
tix hie vsedd i an alesongding-ype smoke deeetion sysem,

9496 Sysom Desktpn. Spmem desipn shall comply with Chop-

ters O theongh 7 escep ps described i 95061 throagh
hiA4.L

BRAY Machinery Spaces. Machinery  speces shall  be
alesignied te g # percem concemration based on e oss
vl

B840, L0 Eigho-five percent of the concentration reguired by
A shall b achieved within 2 minoes from she soin of
dlisehipe.

986,02 Coroes volume shall ineclude the casing,

9862 Cargo Spaces. g spaces other slan vehicle spades
shall b :.uppliﬂ'l with carbon dioxide hased oo 1 /¥ /S
hmsedd am thes gris worl e,

BLE20 The sl gquanre ol cavbon ceoside diseharged
shiall b Based an the net soluiee of the space as derermbned by
e aeveonin of Cargao b the cargoe space,

6.22% Addivonal carbon diceide shall be pelesed  as
neeced W madniain controd of the fire,

G238 Chlear bsroctkens shall be posted within the carbon
dioide atorvage rooms detalling the carbon dioxide release
proesdure,

956,80 Vehide Spaces,

996,31 Vehicle spaces where the vehicles contabn nwore than
Aogal (L% L of fuel (gasiline or dicsel) shall be destgned oooa
H percent condenmitkon based on the gross volwme,

0632 Eighw-five percent of this coneentration shall be
achicved within 2 mibnoes loom scan ol descharge,

20e2 Ediion
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1G4 Yehicle Spaces,

A364.1 Vehicle spaces where the velides cobtain 5 gal
L1 L o Bess ol Fued {gasisline o alicsel) shiall b designed o g
H perveni comeeniration besed on the gross volinme,

4642 Twoahinds ol this concentation shall be achieved
within 10 meimates frcim stact of discharge,

8.5.7 Elecivical Equipmeni  Spaces,  Eleciocal  equipmeni
spaees shall be treated as o dey efecirical hazasd in accordasce
with Chaprer

84 Inspocton and Malnbeaanee,  Tispecton amil mainemmce
ahadl comimply with 4804 and Section 44

4l Gemeral, Frior w festing o maintenance of g Foved
carbon disyule sisteny, all persoanel shall e evaomiet from
the protected space, (S Sation .3,

4.2 Approvad of Insallations.

9421 The approval ies diescribed o S48 L1 ihroigh
A2 LA shiall Bee conluctedd price am thie tess reouirerd by 4.4.5,

HA4.2.0.0 Presure dess of the piping shall be perfonmen o
meed the requirements ol 84,212 through .4.2.1.4

H44.2.0.2 The test medivn shall be a dry, noncormsie gis
auch s nitregen or carthan dioside,

94213 When pressunizing the. piping, pressure shall be
incresised in 50 gei GRS lar inceensens,

4204 Chice the pressure in the pipe hos resched the
reqpuitedd test pressure, the presore sonrce shall be shor e il
dliscommecied from the pipe

/N\cauTion

Prieumatic pressure testing creates a potenial risk of injury
ier peErssnne] b othe ared, ds 5 oresull of aivhoree projecibes, i
mpiwre ol the piping satem oconrs, Prior oo the phenmanic
pressaire: test, the wren o which fhe pipe is Jocoeed slal] e evac
it and apgropriaee safemevds sholl bBe prosided For ges)
pErsonine.

14,22 High-Prossure Systemis.
HA4.2,2.1 Sywiens with Slop Yalves.,

HA.2.2.0.0 AL piping S the carbon digedde supply oo the
atop valves shall be subpecied do o minimim pressare of
WM e GER kP b,

84.2.2.1.2 The lealage during & Z-minue perdsd shall oo
encedil a pressure drop of 10 percent.

D4.2.2.0.8 Al gripang berween e stop sabees and e iweedes
ahall be sbyjecied 0 o minimoom pressure ol GlEP psi
(4137 k),

44,5204 The leabage durimg i Sminnve perisd shall nio
enceid a pressure dreep of 10 percent.

9.4.2.2.2 Systems Without Stop Valves.

04,2221 Al piping feom the carban dissdde sepply e the
mogeles shall be subjecied o minimom pressuee of S8 psi
(4187 k),

W2 Ecktian

942223 The leakapge during o Z-ninaee pesiod shall ol
exceer w presuve diopeof 1 percens,

94.5F Low-Prossure Sysbems.
9.4.2.5.1 Normally Pressurieed Piphisg.

S4ERLL A piping shai is nesmally presorized shall be
stijeried foom minamum pressune st of J00 psi (2008 kP

942802 No keokige shall be permisted from the piplng
doring & Jminuee sl

94212 Piping Between the Thok ShooodT Valve and Noezles.

9.4.23.2.1 All piping besween ihe tnk showd valve and the
nozdles shall be subjecied w5 miimimom  pressure wes ol
Wi |1qi (2 P,

B28.22 The leakape durning o Zmineie period shall ol
exreedl o pressure doop of 10 percent

Sk Prodischarpe Delays, Alorms, and Shotdowns.

LD Predscharge delms and alamms and venailaton shai-
diwns shall be pested by Oowipg carbon diogide inge the
ANALETEL

9.4.9.2 Preducharge deloys tha are pgod accurae o winhin
20 pervent /b peroent an WEF CEOC) of their rating shall be
replaced,

944 Verlicatdon. Complionce with 5858 shall he verified

Anmex A Explanatory Material

Amrrn A pomad g har! of e gt of s AT decuasend fick o
ireeTasekent o i frvwmantanad Doy andy, This aates conbisins cxfldan-
ity pberial, moocalererd I .".l.ll'ﬁ".me'll il (ke .'.|||!|_|'.l.|'n-'.-.|dl|!r. fend” fyrne-
J,n-wpﬂ.-l.

ALl Pormble carhon  dioxide  squigenent & dovered o
MEPA L The wse of carbon diogide for ineriing is covered in
MEFPA, Gl

A bR Exprmure o cudbsen cioside dschange poses a hazrd
i perannnel; therefore, pdditsonal salery feaivres for all pew
imstallatwans wwl For setofiting el exising sysiems are pros-
dhed iy Becnon 400k

Safery i personned = ol pammount ovpormance; therefore,
these adeitionn] wafery feanires should have been imsalled by
Diegembier 31, 2008

The waddition of supervized hakown vilves, por 4584 and
4L el poewmte predischarge wlamms and preansais
timee cbelavs, per $5.50.7, reprire thatl the sysiem (s caloali-
iioms be verified sl be i accondsnce with this stindard, That
is, the ackfinion of piping equipment {valve wml sime delay)
ardils eepivaleni pipe lemb @ the swsem, The poeumaris
predescharge alanm requires carbon dioxide (low o soond, The
revied] design shamld be in accordance with the ager qean iy
requiremenis of this standaid

These meedificaiions coulel necesiaie revsions o, apgrad-
ing of, o peplacement ol sistem cempesisenls,  incheting
coniral units,



AMMEN A

I

As paint of the prowess of implementing these mesfifications,
e amhorinry bewving jursciciion shaould be conanlied For adddi-
tirial recomime ndations or requinem enis,

Al SeeTable Al A

Ir & walie for mesorement s gven in this standad s
feslterwedd b g egpuivalest valise in oilier unis, the tist saliae
atatedd s oo be repavded as the requirenseni. A given equivalen
aliee can e apprisimane

The ceppversicsin prow sckure for the 51 units is we mmlpdy (he
apuan iy by the conversion Tecwor and deen roand the resali u
e agpropaiate mansher of significan: digis,

A2 Approved. The Mameoal Fire Progection Associstion
does ol wpprove, inspeo. or cemily any installibons, proce-
dlures. equipment, oo maerals; ner deoes i g prase or evaliuine
testing lahommiories, [ndetemmining the sooepushiligg of insili-
i, procedires, equipment, or aterisds, the aabomy
higving jwsdiction may base aceepianee an complianoe with
MEPA s oiher appropriate standards, In the alsemee of such
standards, swid mnboricy may requine cdence of propers insial-
bgion, procedure, or ase. The authorisy hasang jursdiction
imay alaie refer to e lstings o labeling pracices of an o orgmni-
ation that is conceme] wath prosdoe evaluarssns and b s in
a prstiion to degermine complinece with apprapmane spodards
fosr thee crvrene gaadsie tiog of lsied iems

AB2.2 Agihorlty Havimg [urksdiction  (AHJ). The phirose
“wuthewiny having jursdicion,” or its aoronym AHJ, is used in
NEPA docmmems in @ esd manoen since juristiciions anid
approval agenoes vary, as do their regponsibilisies. Where
pablic sifery B primary, the sutlony having jorisdiction may
b i fedenil, siote, bcal, of oalser regional depastnsent or indi-
withual sisch s a Fire chief; fire murshal; clief of o e preven-
tion haresn, labor depastment, or eslih depamment bailding
official; Aectrical imspector; or odhers having staguiony awtho-
i, For insursnee purposes, i nsuance inspecison depart-
ment,  rafing e,  or oaley insgmnce  cooipany
representarve may e the authority having jurischiictsm, In
iy Circuamsances, the propeny owner or his or her desigina-
tesi] dgent asswmes the tole ol the ghoriny baving jurisdictien;
at govenmnent installasicns, the commanding elficer o depar-
menil eldficinl may be dhe aunhorin havdog jursidicion,

AR Lk, The means for dentifing lsted equipimsem
imay vy foer el organization coneemexl with prodoet eviloa-
i somme argmnigations o pob pecogniee cquipment as listed
inless B s alo lplebed, The authodiy having  jursdiction
ahcaild wtilize the syaem empdioed by the Bsting organizion
b ickeninfy o listeel prosdu.

Tahle A1 Lniis

LUlnit
Mame of Unit E'!'Iﬂm] Comversion Factor
IJ.H!.‘..I] Pa 1 '|:|.'|i. = REO4LFRT 1%
kilogmam kg 1 Ib = (454 kg
meLer m 1 fi = (5045 m
mallimeter 1 1 = 254 man

M For sdditiomal comersions aod b, see ASTR SI10

ALLET Mormully  Usoccupied  Encloame or  Space. A
nonmall uncsccnpael enclosere or space is ong that & nocsion-
ally visinel By personmel, Examples of areas comsicersd
normall uneccupied  are dransfamer bays, swinch-houses,
pumip omsms,  oattended  vowls, engine e stands, calbile
vinlilis, cahle spreading rocans, atiline tomeel, mcrissaee el
atations, unatendsd lammable lgoid siomge areas, enebsed
ensgy svstenms, shiphoand eprge hoedds, robaotic paing spren
areds, sl conrpubes moom sl oo,

ALES] High Pressure. A WFF (2170, ithe pressone w this
ivpe o storage s B pa (RGO KPa .

AEEE2 Low Pressans, A this iemperaore, ihe piresaee in
this type ol sorage s W0 pe (200468 EPa),

ALEILS ProEngineered  Swtem.  Preenginesred  sysems
can incepedaie special nogeles, (ow rawes, methods of apphica-
tinm, e plocemens, amd guantities of carbon dicide than
ol difler from those demiled elsewhere in this stancdurd
beciise shey are designed for very specific. hieands, All ozher
requirements of the stamdiocd apglv. Tt B possble for the
ol ol contml e gulify as e emengenoy @l
ool iF sthe prowisioms of 451 are satisficd,

The haziards prodecoed by these sostems are specifiecally Timi-
ted as o ype padd size Limiiations on hagsds thad can be
prodeceed By (hess systems wre oantained in the manufaciorer's
insal Lo sl whicly @ referenced as part of the lisiang,

A2 The dischage of oz carbon dioxide s bnown o
prohisce Hecirostaie Charges that, under cenmin conditkanes,
conilil crenne poepark. (Se NEHA T

Larbon dioxkie dors et extingish fires where the follos-
ing imsberials are wciveh iovolvedd in e combsmstiony process:

11 Chemicals containing their own osygen swpply, aich as
ceflulose nitrane

(2} Rescove metanb such as sodfinm, paotassivim, m@geesiam,
timia, amel gircominm

(53F  Mew] hydrides

While canrbaon dioxjde does not extinguish these fires, it does
non reEct dangerously with thes mnaierink o inceeass their
B vabe, Carbon diosiacde, iF used in chis oype of oo in
d tial flodading sysiem,  provides peoteetion or sdjecen)
com bastibles ar can e sucoessfulhy vsed 00 the veacive meals
of livicides are first coversd By anmber mavenial. The following
are e ples ol this laver cosulition

11 Sexdivm stored o used under kemsenes
2 Celluloge mirate o sdation of cguer thinoer
(iF Magesinm chigs convere witl Teasy il

For local apgdication sysems with omendant high vwhscinyg
direred aischarge should o be used,

AT The stegs and salegiards necessary o prevent injury o
dleath o personned in aress whicre gimosglieres will be maile
hnzartlous by the dischange of carbon dioxds can inclode the
bl bwaring peromisioge:

(1) Prowisiors of sieguace aslevorys and raoies of exic aned
ket i thven elear an 3l times

(2] Frowasices of necessary pcdbiional or emergency lighang,
ar hoih, and directional signs (o ensure guick, sale e
WAL

U510 Prowisiesns of dlarms within seeh aress thal apenile
imimeduanely ugeen activacion of the sysiem on derecion

20e2 Ediion
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af thet five, with the dischiange af the carbon dioside and
iloe= mcaivationy of punsnstic door closares debaed for g
snfficient time W evacuse the aren before discharge
heging

(41 Prowssions of only cutward swinging, selfelosing dooes
exits fronm hoeagrdoas aress and, where suel docrs are
linne el prowisions of pany hardware

{6 Prowviione of continesas olams ar entmmces o sach
areis undil agmwsphens las besn restoved w6 oormeal

{61 Prowisioas of oelor addied oo the sarkesn dhioxiche 5o then
gl ammespheres in sich areis can be reoogniced

(¥ Provekne of warming and inssraction signs @ entmances
iex pnad imsmde sue by aress

B Prowwsives of prompt discosvery aned resoe ol persons
rendered  wneomsckons 0 sach wrens (This can he
accomnplishied by having such aress seanched by om ned
personine] equipped with proper breathing ecquipimsmn
imissdiacely whier carbon dioside dischorge sops, Thise
prersoms rendensd wnconscioms Inoearbon dinside can be
resstorecl by arnificial respicaion s withous peoranen)
injury if rensoced guickly from ihe harardowss: g
phere, Seli-comuined breathing equipimens apel pesson-
el prinesd i iis sse and in pestue practices, inchading
artificial respimagion, should e readily availabile, )

(0 Proveions of instrecion aod deills of ol personned
within o s the vicinioe of sach areas incuding nainge
nee oF oonsracien people who omight e hoagh
i the area, ioensure (their comren action when carhon
afioxile presteciion squipment o pemies

(N Proassiones of means for promps ventibation of such arens
{Ferroesdl ventibariomn will alien be wecessary, Care shonld
e ke v chissigeste hpzardous atmesphienes, naol neerely
mee e tocanalier lecation, Carhon dingide is ieay-
i=r than air |

(113 Prongssons of other steps and sifegusnds necessiny o

prevent injury or depghoas ndiecaed by careful stndy of

particular sitnutions

AdE ] The discharge af carhin diogide in fire-eximraishing
conceniraticn creales sersne baeards o personne], aich as
suffocation andd - rednced  vidhility  doring ad afier the
dflisc hanpe perid,

ALELS Iom recommoended e seifconmined  boeadhing
apypearaies CSCTMA] be provided for rescoe purposes.

ALERA Comzcl with carbon dioxide in the farm of div ice
van case frosbane,

ALESAA  Lowkout vialves are e Be insinlled an all oo dood-
ing systema a5 well as local application sysiems where carbion

dliowkbe coulld migrate, creating @ hasacd 0 personel. 10

persons ave lecaved bnaress From which they cannad easaly exi
ilie proteceed space or spaces direcely adpcem o protecied
spices within the syiem’s dime delay peiod, che svsoem shaomald
T locked o

ALESE Odlinder onnilees shesuld be Bl with sifery covers o
anti-recail devices whenever the ovlindey @5 il connecosd o
il svslem piping,

W2 Ecktian

AATAN As used dn thigsandared, clearanes is the giv distoee
Betweeen eouipasent, indcluding pigiog and s, and onei-
closed ar uninsubaed lve slecimcal companents ar other thin
ground posencial. The minimom el s listed in Table
434 wre for the purpose of elecobcal cheanaee ander
norrl cosuditions, teey are ool intended. for use as Maafe”
distnces diuring fixed ssiem operation,

The sleamnees given in Table 4540 and Figure 45 4.0 are
For alui neeles of A3000 [0 CHMEEm ) cr les.

ALEAZ The clearances are based on mininam general prac-
e relased v desion basic moksion bevel (BILE salues,

AAZAS For elecrical sy solages up oo 16 EY, the
desipn BIL Kilowolis and copvesponding mvininnm elearanoes,
phase we gromnd, have been esiahlshed oo bong osse,

At wolinges higher than 181 EY, uniforminy in the relanon-
ship Deoween design BIL Kikovels and e varioos elecinical
syate i voliges lus nol been sstaldishied in praciice, For these
higher wystem velapges, i bs commoh practiese (0 ase BlEs
dependent an the degree of proweoion than is e be obdained
For example, in 20 KY sistems, BlLeoof 1050, WK, 525, 5L
anel EA0 KV Duve Been uilized.

Required clearance w proane cam alse be affecied by swiich-
iz surEe daty, o power sistei disign folor that, along wiil)
RIL. must correlace with seleoeed mimimom clearinees, Ebeori-
cal design engineers can furmish clearmnces dicaced Iy swich-
iz surge duy, Tahle 454,10 paad Figore 1540 deal only with
vlearances required by desgn BILa,

ALBAA Possible desipn wiriatons in the ¢lesranoe regguired
it higher violinges are evidens in Table 454, 1, where o renge of
BIL vabues ame indicaned opposive the wricas valiages in the
highvalmpe porion of the dlile,

AA43S An effecive comceniimiiobh of agem i equelly inspor-
i all flasses ol Hies Becanse o pemsisien] igniton aune
{eg, an wre, heal source, axvaceivlene orch, or deepseaed
five) can lench wo s woarrence of the iniial event once the
agenil has dissipated,

ALLEE Visthle apgliances ave no reguired o comply with the
maminting heighis amld light polse characterisiics of NP 72,0
reaining bedcons or imher visible appliances are permited o be
e, Visibiliny throaghaoui ihe space, inclting ihe. reflection
af laght Being visible o oswfeces, complies with this reguine-
meril,

ALAS Manufactorers of fire suppression syblem equipmen|
shoarld make awiilable, apos requeest, the oannaciarer’s
dhesign,  insrallatioas, and meistenance ol and  procuc
safery bulleains o the awlsoriny having jorisdicrion,

Add3) A smple est repon B provided o Figoes A448.01
Aa ailternarive o that ensures that all the applicabile design,
operationl, and safery requirements of this stindand are doco-
wnengesd g the aisfacnon of the sathoriy having jorisdicon
can e veed,

A4AS2 FM Approocsls S should be consulied for puossilde
lsstineg rerguiremene,



AMMEX A

I3

Carbon Dioxide System Acceptance Test Report

PROCEDURE

Lipen complation of work, an Fapbsion and el shal s mada By I conmpcios s reguaesnlarie and wilnaesod By an eonars ispraaoniaiye. Alldaleds
shall B pameciad and the systam et in senios Bakbom commciors parsonne! iames T job A e fcate =5l be fisd cut and signsd by both represenisives.
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Ad4384 1w anwipared than fell discharge dess will b
walvel by the wothesity bowing  jurisdiction only onder
extremely wnnsl condiions, Factors such as exira oost il
intermgions e prodocion or business opersgions are maol
considered vilicl reasons Tor waiver of Tall discharge tests,

The full discharge e i Dnvemled o verify e foll fungion-
ality ol ihe sustem in pcogrdance with 4484, The dest shiomld
verify the followizg

(1) That all of the carbon dioxide odinders open a5 imen-
iled. This can be verified by checking the Kol level
e on @ low-pressuee supply o by weighing each oylin-
der ol @ high-pressurg smiem, Mensaremens: should be
mken before aol afver discharge.

(20 Thar carhon dioxide lows through she pipe nenvork anid
dischurges fom each noeele ps ended, This can be
verified vsmally o by se of Blow-off caps, Where piping
i ot nesrmmally e pressiee, B s possibily ot Bubide-

tighe, However, where @ slow discharge is invobed, or i’

micker  condinaal  pressure, babbletighiness donld e
achievel,

() Tlean che time chelinn, notification applioeces, pnd sypsem
interlocks, such as damper chsoees anel‘or power shai-
dhinwin, Dperte s iniended,

(4h Tha ihe dscharge perfonnance mees or exoeeds (he
i A esign criteria,

fal  For wdnl flooding ssiems, thia a sufficient conggn-
ik o carbon dioside B developed within the
i tine and is held for the inended doarm-
ey, The carhom diosade concentmiion can e veri-
ek by wse ol & g analveer or vanother means
accepable i theanhaoricy hiving juristicion. The
samiple Incations shanld he selecisd m show that the
exlingiishing conceniragion is achisved throsghan
thie enclosire, The tbne o achieve e desizm
concentration is measured o the toee that the
CONCENIton meesurement rses above e o the
e a1 which the benchmark conceniragion is indi-
wabel by the messuring devce, I5 the response tme
anl the Inrviment vircwiory is knoai i canse 5 ebelay
in the messurement of comcentration, that delay
can be considersd in deiemmining pass/fail crideria,
Befer o 5520 wnd 5520 for the sime requine
e s Toer il Tlonding swsiems,

{h)  For bscal apglication svsiens, thai the duiaton of

thie= Fipiicl disclarge nweets the design requirenenis
atul tht the discharge provides aleqeaie covengEe
ant o wresunel dlee baeand, The dischuwope duration
shoauld be measured at the nogles winh a stopaach
Far local applicason systems, the sl shoasld be
siaried when ol noedes low liguid and - siopped
when the ddischarge changes Froa Leuirl o gas al
any nogle. See B8 gl AG0ESL Cioerge on o
avisund the hazgard s vsualh olserved, Tois uselul,
bt mob resjuined, 1o se sidea of the dischargs o
aid @ derermining i adeguate OOy coverige s
abeveloped during the dischorge 10,

Priog o the test, persminel shoslil be wiarmed aed cesmeed
fromn thearea, The boeal fire department and oy meamote mamsi-
i staions should alsoe be wotified than o s = being
vaniduciel. Fillsang the test, the sisiem shon b e nechanged
amd peset, For pwae specihe instrecions, consill the system
manafacirer’s imsallaton manusd, which should ooaline the
SVSLETN [ Epance iesl procedures

W2 Ecktian

AALLS The cmergency mabaal conprol i intended for ose
aiihe o the event of Bilore of aowamatie o nermal man il
armution

AAS2 Modem solicksiate cirowiis, incheding mbrropmcessors,
are capalde of respemalfing v exiremely shoan eleciocal imgpul-
acs, While vesponse we such trmsient sgvals isa desimbde char-
grieristic  for some  vpes ol adevices, 6 s oon extremeh
nndesivahle chiaroerisie lor contml unis used o discharge
carbon dioxide, Centrol anis i releasing carbom dinide
syateins musl be designed o prevent umvanied dischanzges doe
i ransierd electsnl impakes and e senuie peeilischange
alarms and mme delays before discharging carhon dioxide
Undesiret transicnt impalses can be introduced inio the
coniral panel from sosmees exierns o the ganel, or unwated
tramsienis cua b gpeneraved wishin the commol el isedf,

For exwmple, o microgpocessor coulid prodoce ondesired
tramsient inpulses for sarioes reasons Designs must inroepee
rabe technadogy o prevent dischiarge of carbon dioxide in the
evenil thiad o microprocessor in the concral it €mits spurious
sigmials, |1 cirowits thas initate carbon divssle discharge are s
designed 1o ignare such oansients, an unwisnied dscharge
ool resl.

AA52.0 Techmology & available to requice acieatioos of
prelischarge time delays and alamms belore wnating circuis
iy alliseharge carbon dioxide. This wehnology should be inoor-
povated i conimol onies that release carbon dioxsde sysems

Caopern] paies mivst Be desigied 5o et the nomal fBilre
mixle of the cireaiiry e relepes corbon diosdde s w0 ol
dischivrge the carbon dioxide

The cmergency maiml véelease reguired in B5 LS of this
stamiland proaddes a imeans W discharpge caorbon dioside i case
ihi= elecaricwl comreals Gl o casise @ reguired discharge.

AASI Detecoms msalled @i che maximuam spacing a5 leted
o approved for e alonm use can resull inexcessive delay in
agenl Pelense,

Foar aatdiiional informeatsan an deeoors, pefer o SR T2

The FS5A A pficading. Gvde Detecdion & Cobral for Fire Fafapres
shen Systesss Offers the dbesigner imformation on the various ivpes
ol detection anid control equipment,

ALBAS b s mdended thar inital acioaiion of o spem by
veans of a wermal manil contrel will resall inoa coneplere
e el senpuence pric to-ssem discharge, 1 sstem aous-
v s nvitisied by wiomatic means, suhseguein opecation of o
ol mnaneal comesl shoald ool reswert the ime delay
SEEUE N,

AEBAE 11 s posshle for e pormal mangs] congml boogualk
if-as the emergency ool conerel i the provisions of 4,51
wre sitiafieil. I possible, ihe system shonlld be designed so ths
emergency aciiation can he accomplished from one bocatkmm,

The valie design shinild prevent enher a discharges bose or
secessnry e wn pcietion deviee from being sdvertently or
idvertenily connecied o a wlve scorrectly, This design
wirilel peguire the coasiectiog forms an the vale pos o be
distinciive from exch athern, o prevent auachment of o deace
i the incorrect connectinn por,
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ALEAT Tis i ahe imienin of ihis sndard we prohibis ibe
e of muwe pilad evlinders e dhe minimsm o ler
restpuiirech in this pamgraph,

Oin spsierms using disclharge pressare Frome pllot olindems
Cellischarge manifdd back pressare) o genvee the slive eylin-
ders, ome mare il cylindes than the minimam required Lo
aritiie ihe swsem isinstaled, This veguireient provides sassr-
ance thit the system Wil completely dschamge even i one of
e pidor cylinders his leakecd

AL A AT Modern solidsiae crouis, mcluding microproses-
sl e capable of responding 1o sremely shon eleorkl
imspriksrs, While response 1 sich tmnsient signals is a desimble
chomuciensie for sone wpes of devices, 106 an extremeh unde
sirale charieristic for coneral units sed o dischange carbon
dioxiie. Conoal units for releasing carhon dicxids ssiems
mnist b desggmed o prevent umwanied discharges doe o ian-
sicnn elevirical impulses el e acnsaee predischasee alarms
and vime delais before discharnging carbon dioxide.

Casnirol umigs s be destypned o thas the nornal fulure
ek af the circoioy than reeases. carliom dioxide i3 e nog
discharge the carhun dioxide. The emempency munon] reloese
required in A5LE of this siandasd provides 00 means o
discharge carbsan dicside in ase the electiizal comtiols Gl Lo
canse a required discharme,

ALLSE BEunnples of interconnesions betwesn ihe compe-
menils that are necessary for thee cositred ol the smiesm el life
safery re derection, soacion, alarms, Ewer sources, miain
mnk shuioff wabee, pilol vapoer supph vale, aned fockoat devioes,

AdA8 Refer o NFPA T2 for guidanoe for insilliion of mefer-
cnied visible alanms. The public mesde for vishle agpplionee
opermtbe shouli be ased,

AABRLY Examples of hamind mreas where the provision of &
time dekay could cesily in vnacceptable visk o personned oc
mngccegiable dumsge o crincal picces ol equipment are
camlamstion gas wnbines sl engine wst edlls, Fices o such
copuipoieEnt teied oo be Bl prowth, aml delay i the discharge ol
ihe fireexingushing sgen cun result in desimiciinn of essen-
il Epuipment of newcepiable sk to personnel. Thess e
permidly anoceughed spoces. When sich spaces are oocujpied
b personned, e systems most Be Jocked oo oo preven
idischarge of carben dioside witho the benefit of a preddis-
chnrge alarm and time delay,

Where premmane tme delas e nor prosibed for normally
unicipied] o, documensed procecdun] conol of acces
by permonnel 1o the prosected wrea shaled be enforced. The
procedanes should regitire lockoot oo of the carbaay diog-
ie svste s amaimes vhe puodesnsd space s entered by persoanel,
Ulewcmmmeritiaon wiiel pecomds shoneld be prosadedd o the awlsar-
ity huwing junscection o verife thar sl procedares are being,
enforced,

ALBA82 ALl conal Hood harards will b made unsale for
eniry ol unpratected personnel unnl swch spaces pre ventilaed
ol carhon dioskie. Spaces conmining spuiganent protes il by
local jpplication sstems ool become orsafe, porionlack iF
ithe prodececd equipment aorupes a simble pordon of the
wHuoie of the mxam containing the equipment. Fis, cellirs,
anil rooms wdljscent i the protecisd aeasl, especiilly thoss
lower elevations, can be made dnsafe by moagmiion of he
ddischanged carbon dicxide

Ol od winsterpreen bs i commeon aind cecoommeiuded odorizer
audrlptiven ep alee dscharging carbon dioxide o prodoee o
ilistingtie asdor that warms of the presence of carbon dioxiide
gua, Uhher aadorizers il ore especinlly approgoiace for specific
o aions cin gl be wsed, buog, 8 thers is oo specific reasen o
vee an asbanizer ather than ail of winteigeeen, il of winter-
green should be used,

O oy imelicators coalel be napgeropriane e such applice
tims sl in cleanrooms, ol processingg planes, alamimsm
rolling milks, and aelecommuonications facilines because they
conll axlversely alfedt the prod es o eguipment.

Promwlons o elp prevent the eny of pemsons inee ancis
mwcle unsafe by she discharge of carbon diogide could inclare
aie or more of the fidlowing:

(1p Adddivom of o dsinctive odor methe dischioging carhon
dioxicks, ee dewsomon of whicl serves as wn indication e
persos thin carbon disside gases are present, Peosonne|
should e irsned o recognize the odor anl eacoie
spaces wherein the cdor is detecied

(2F  Prowisien of aumomaic alamms ae dse ey e and within
such spaces for which slarms e aciied by carbon
digaiehe dlederins or mvgen derec o

150 Eswhlishoment and enforcement of confloed space enmy
procechiimes for sl areas

AARES Absmish shoukd e oonnected o essing prodestve
sigmaling (five alamm ) sestemis) momd life saleay and propesty
prastectican s nadineer] i M T2 aml MEB 0

AAGD Mot ol of she carben dinxide n the w-pressire
comamer can he capsdly dischirged, As the somge continer
emiptics, || gpueaniiy of cold carbaon dinxide sppor remains in 1he
contiinegr and pipe, The quantity of this resifon] vaper visies,
dlependding an the physicnl comBiguration of the continer aned
dliseribution network, o addition, liguid carbon dioxide can be
temiporarily wapgeed in the pipeline and might nor be aviilalde
for imiwediae discharge into other hasnds serve by the
syatean, This vesichl carfom dinxicke shoalil be considered in
determbning the storage capadciny

Where the avstem provides wn exiended  disclarge, adbdi-
tiomal carbusn dioxkde coubd be woguired e maintain pressure
inn the sipply aver the discharge pe o,

AALS Carbon dioside, as pnomolly  manofecored, s oan
entremely pure produc, In gesneral, the indosry procduees onke
one grasde o qualing, This grade & considered soimble for all
applications, including foosd andd medical wses,

Dy carbion dioxicks gas or lguil is completely socorrosive
t e comiainers Carbon dioxids conmining excess wier cin
s soime cormsion i high-peessire elinders, partcalardy in
Lghvweight odinders that are highly sresed, Excess waier is
present when the ammunt exceeds the pormal solubiliy in
Faguicl carkwen chioxicke, s water can compilense o the walls of
ihe comiminer,

Carbon diogide produce] in oeslem bw-paessure planis
sl nevessarily e o very low witler comient o gkl operi-
ing difficuliies. The: normal pracice is g0 maininin the waer
cofenl below ahoa A0SE percem (32 ppmd By weighe, B this
diy procle bsosmored awl oamspaeted i clein bolk -
pressure coquipreent, the qualiny will be mainiined wnil i is
tsed,

20e2 Ediion
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Chv oo mormilh containes maore winer and ol than does
|i4||:i1| rarkesin dioxEbe. 1oalsge w=ncls o freese minisiare sl
il et i||'||_|||:'i|:'rm Frovm ahie .i-|||'||mi|'||n_-|'|,- I cwmse of s VEry By
Leni P af =TS F (=T When div dee s |.;|-l.||_ el i &
ponyverter amel alloseed oo warm 1 e it il Becorses Ii|:||ii|I
garbaom dligwxidle, the '|i4|||i|:l A0l |:||_'4.|:I,|,||;r-|l wiill cllwwb sk oo in
an excess dmeant of warer This |i||||1i|:|: shavilel i be used o
1|'|:r|'|'_I;r |||m|i|u5|-i:-.||i||g |_'_.Ii|||:lt-::-:. unless i s frcher
|||'::-|'+_-m.-'rl thriagh & |trl|1tl1;|1i|||_5 Wil e rEmoy e the exorss
winte'r, T shioanlel alses i mobedl that sisch dl-!u\:ll;l_lul:_i TG =1l
hecome ineffertive unless the dyang agent is renewer oF rescti-
vitleel s vecesany o mEintain i drang alsiling

Tlassre wree sl w fes ||i|_r|h-1:||'|:-.-;.-.|_|n;' e dhoxicle |mu:||||.'-
10 Ib].ihll:i i service Thie carbon diosicle 1||'uel|1-rﬂl in rheses
|'||:I|Il|h conled alsor conenin excess winler, unless the |Irhg.'||:'.||i|:|_l.
EOApE) = Lt—pl in mesad conadition, The only WAy =
assiiredd o progees qualiny is 10 analye perodically the carbion
dlinide snpgdy used Jor chrging fire prection ssiems,

ALES In ||igi|-[_|r-:'u:.|r|'r SLONAEE BV RIE s, ihie e wil
the consinsd carbion diessule rlr|'u-|i|Iu||| e pamibsean L -
arare an thie “nnEe Iosaticsnn, The comaimers st (heerelores be
nlrml:.lr nl'wi||b;.|;||uli:|1_r| ithe [rressres rli:-l.'u;'i-:.q:u_-rl. ar the ||ig||.|_—.-.|
ey peied lempene

The neasimum pressure in the ovlinder & also affecied by the
fllin elensity sor percent filling, which is the mtio expressed i
e percentage of (e carbon dioxids weight e the wsiier
capacity in pounds, The illing densing commanly userd s
betweeen G percent anel G4 percend. the ligier beimg e maxi-
mnm alleswed by the LS Iln,'-_|:.||'|,||1|-||| il |'\',|:||'-.|'u||'|.|.|i|'m
(AT in Sectons 1TRES6G and 1TRET of 49 OFR 17]1-1%0
Proper filling is determined by weight stimped on the valos
|:H_H|'!|'.

AR5 2 Transporing a clarged oylinder miglil e illegal i

ile evlindder has been damaged or exposed o fire, Pedenil aml
linl n-,-':-lt|1.1:iu|'|-_-, sl b covrsan o,

The FS8% Tend demack Fi [ 5wl .'n,n.-z.-m' Hiezara |r'.ll':|'."|'|l.|l|'|li|.llr'.':u|.l.l
Suslems i e, |I-l'||l.i|'|t'k useful  inlrmsatsey o Gesinge
reqpuirements and safen precaomions for bimdling anad oeans-
eariing 5Ii|Eh-|||HH;IIr-l';l.'|'|:|||1l licesmle cvlinclers,

Y |1.'|'|i|;.|.| I|'|;|,l||.-|um|_|n* Al i iliq. 1|;»:i:|g uonumber il

ovilimders s shown o |-'1|;|||'r AL RRZ A flexibde conmecunr is
el Beiween ach odinder amed the commumon manifokd s Gicil-
i (e wiesphn checking of ofinders and replacing theoy alier
ime. Each cyfinmder is proaided with iis s sabee with a dig tube
eutenaling 4o the botem. Some older TS o evlinelers o i
e dip tnhes and are insalled wpside down o ensore
ahischarire of liguid carbon dioside,

AiE I I-u.rl.'.'\-[||'ru.|||r shniiEe avsbeans, e e 1T T il
ihe comamer] cotesn dioxide is comioolled b abood FF
{187 ls:. miesans. ol instbation and |-,-||'i1;r_-|',||in||. The ricvmmsl
presanre wothus meainained ae aboae 3000 pe (2068 KPa
Weeliled pressure vessels are tsed for ihis serdce, aml ihene is
EETE il Hamidmiiedn o sice,

The Alling sbensity has nes effens on the presure as leng os
ihere s sufficient wpor space o plow for exponsion of the
ligyueiad e the msxionnm sterge temperanre amd pressare, This
filling density would be dewermined By the sewing or the pres
anre refief wlees, [In general, the I||I|||}; densiv can range from
L1t peEreenl i LR prEreEni. The maxiimiim l||:|||1rl el is Coiiiml-
lel, clsrimgg filling. by micans of a shor dip wile thar remoms

SRE Ecktian

FIGURE A4.6.52 A Trphcal Higl-Pressure Storage Faciling

cxeisd liguid oo the delivery unbt when the ligaid reaches the
msatma Alling leved in tee swrage unbt, A Beuid level gange
i also prowaded o indicare the quanciy of carbon dioxide in
sLOrage,

Faar bony-pressure OO, svsteinsg, the (low ealculations estimate
e gguantiey of €Oy thar discharges feom the svstemn noealcs
frov the aar of dischange ol the sclector valve closes, The
armonnt of COk, pemaining in the pipe between the selecuoe
valve and the nozzles s oo ypdealh estimared, I there B a
larpee wolume of pipe between the aclecton valve and tee svsten
noezles, & vonsiderable quantby of OO, could be contained in
the phpse when the selecus vala closes; this should be consid-
efcd when sizing the lowgpresure aorage unlt. The pipe
vedumse downstreans of the selector valve . thas, the aniouint
ol Cer, el in the pipe downsoeam of the seleows valve can
aften be fulnbnized IJ!.' 1l.".|il|,_!.:_ a master valve dun the mnk heade
i conjinction with a selector wake sear the protected haznd

A ypicad lowepressure storage Lacility bs shaown i Figiere
AdG6, 1o this unit the insalated pressare wessel bsocovered
with an cuber metal housing deat s seabed 1w kecp ot water
messture. A standard alecoobed vefvigeratian wnbt B meoanted
Al one eful, with s cooling coils mounned within the pressare
vessel This unlt w elecirically posvered  and  automatcalb
copralied by means of 3 pressare swiwch,

A4GED A special relel vadve (i addition o coede requlye-
menis) can be provided foe conmrolied Blecdoll at a pressune
bebow the seudng of the maln safe vabe,

AAT The specified pipe, fitngs, and componens have been
rehined based oi feld cxpeceascs thoough the deselopooei of
this stndard, The caleulation methods for wall thickness
showm i ASME BELL, with SE wadues ds statedd in mandanor
Appendix A of BALL, ace w be applicd 1o pipe and Ridegs tha
are nor specifiod b this suandard,

AATA Pipleg should be lnstalled b accordance with good
commercial  pracdees aned  the  equipment masufaeiurer’s
pecoimmerlarions,
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FIGURE AdAB6 A Typical Low-Pressure Stomge Faalin.

All pipang should be Bid out to reduce frction keses oo
reasumbie minimo, and care shoubd be aken b o possi-
ble restrictions doe w oreign maiter or fialty Bbocatsen.

Exarmples inclucle hosdipped piping galvaniced inside and
ot o sdaindess steel piping.

ALT.LY The use of Hexibbe paping or hose 1o cacbon diiose
il system metrocuces a nomber of considenidions that 4o nai
atbect rignd piging. Chee of these 1 the natwre of aoy chumpes ol
direrciion. The minimam ruelivg of corvatoee e any flexible
hse b be e s o carbom diossde svstem shoukd nod be bess
than indicated by the manudacturer's dala, nsally shinen in the
listigg inbmmation bio a paricoler systens Ckher areas ol
pioricern atre resisiinoe o the efecls of vilrodeon, fexore,
tension, Warsion., e rpeiLine, Mivime, |:|.u:|'|.|:|n-:u.i|:r|:|. anl benel-
ing.- It is alvo necessany for the hose (o have the sirength b
vontan the carbon diexade chering discharge and o e made
ol maierials that will be resastant o atmosphene oorrosion,

AALTLEL In perbamicg the aloulaion o determine pape
thicknes, the gpudelines providec in the FaSA Fie Do
Humbfbook fr Lie outh Sfecial Huzoard Fie Sufdeecion Sestems
shoadd be conszlied.

AckT.LED The ESSA guide rderenced m AA4T LT should
alsix e consulted for low-presanie souems,

ALTA The dischage nozde comsisis of the oritice ued
asscecliesd haamm, shiekl, or hatfle,

ALT 44 Formerl, a plos sign following the onifice conde
ol indicated an equialent dinmesr Y ine (0.4 mm)
grsater Chan sl bnclscaced by e nimbering ssem e,
Mer, 4 inchicaed wn u'||.|ir.|!r.'|ll alareeter of Vi bn {508 mm): @
Mon, o, % i (357 mmij |,

A4 T 443 For examples of equivalent enilice diameterns, soe
Table A4.5 445 The arifice code mambers indicar: the equiv-

alent sing leorafice dinnieter in Y i, (L8 mm )} Incremenis,

The codies represent the dopwiers of “perlect” onlices with
perfonmance eguivilent to the actual ploskal nozele,

By pesferrimnae is et thin the acimal naoeede will cxpress ihe
saee iy of OOy per mni wme s a "perfect” noarle under
thie same conrliions of COL pressove aned density enering the
nnzsle

A gt onfiee is definer] as a pounced enoy noeele with @
flow coefficient nad less than 00598 thas preducss (s mares
given i Table 4.7, 520 gl Thahle 4.5 5,351,

The physical aren of aonml discharge noebes ased i Ok,
syatenns B genenilly larger than the arss of the equivalend
perfect arifice fowhich i is compured,

The fesllincing example illistraes the concepe of the aifice
crbe mumben A siogle orifice discharge nogede having o flow
cnefiftcien: af 0,98 and o dismieier of Hean, (288 g will have
an orifice codde number of 5, B a single orifice discharge
nogale hiwving - flow coefficient of 05 amd a dismcier of ¥ in.
(298 mm) will hove an onifice code mombser 3, mol g code
wumbier esf &

AATED For funher explanatien for delemmining  pressure
o iny the pipeline, see Anmes O

Table A4.7.4.4.3 Equivales) Orifion Sioes

Eapuivalent
Single-Orilice Eagusivaleni
Oifice THameter ﬁngln-rﬂrﬁncﬁrﬂ
Cide Mo, i, mm in.* mm*
1 Y2 k7o (LN [T EH
1.5 i .14 WLy L1l
2 i 1.549 RIS | Lag
a5 L A (R ChAKLT &,
3 T e (LR 445
3.5 i Fare O, {iFRg 6,00
4 ! 318 CLAR1EL 7.04
&5 e AT [{E[N R (LIREL]
kil B 197 (L4102 12,50
5. M 447 O (e 14,67
i Y 476 (LK 17.51
6.5 g 510 (R [ HE ] FIRET]
7 E R.A6 (AT H 24.26
7.3 P 5,05 (k41 27,81
B L 35 ] SLeE
a5 e 7h 0.4Ki%4 A5,94
g 4a 714 K]y | 4005
4.5 i i 104 (Wil 44065
10 L T AT 44 4R
11 - 473 (KL A AHET
12 H 453 L1 105 TLEG
13 Ml Lk 52 0. 1204 #4061
14 ¥ 11.11 [ eV 9695
15 Fi 1199 i, 1735 110.2%
16 A 127 1964 126.71
18 e 1420 0, 2485 L, 58
My . L5.84 RS 197594
22 Pia 17,40 05713 TRA 4R
24 . 19005 fL4€18 THE5.NG
az | Eh4 0, Ta5% G
4k 1% .40 1. 76 L1371
i T Tl A .14 R, B
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ALTE The Fah Pipe Deggn Horalbook for Dl ot Sdecial
Mzt Mo Stfgoersor Sydess proyides guidance on pipe hamg-
w5 el sugeports, followi ng esahlshed ifoeary pracoces, Aabdi-
noal puidance based on “hest incdusoy susdand practice” is
Tostaniel i ANSEAMSS SP-58 for lecarioos where sewoic qualifica-
finn s il required or in WSS EP-1ET for loecations where seisx
mic epalificarion is recuived.

AR See AdHL

AR A imspection of the ssiem b= a quirk check o gise
regisonable asurmnce that the exiinguishing  swsiem i fully
charged wind dperable s done by seeing thas the svetem s in
prlace, thear it s st Been arcomted or simpeced wich, and dha
there s no alwious physical damage or condition o prevesn
opeEniiEen, As @ i, e ingpection shoakd desermine the
ferlleming:

i1y High-pressure ovlindsrs are  in
secirerl,

(20 For b lisepressire sicoage anil, the pressare gaope shoaws
mengl pressiire, than ihe sank shuiodf valve & apen, and
s the pilod pressore sepply valve i open. The Tigaid
lewel pranage shonlel be observedl. 1008 any dme o contner
shesws @ loss ol mores than 10 percent, i shoobd e refil-
le=el, mlesss che minimnm gas requinemenis are sl pooyi-
dexl

) Carbon diogitde storage & comnected we dischanies piping
aned aeneions,

f4h Al manual acthsarors are inoplace and amiper seals are
i

iy Mowbes e comnecterl, properdy aligned, amd free from
almtmiciiogs i foreign maner,

() Detertors are in place and free From forsgn miotser anid
alsLrcLinms,

(7 The spem conivol pane] s connecisd and - showing
“merrmnal-readh” comndiion,

plase il pEroperiy

ALAS The manuwbectorer’s mainenanee prescedre  shonale
b gicled by the fodlowing ounline:

1) Sy=mem

ia)l  Check overall phyvsecal agpeanimee
(bl s system prace et
{2} Hazul
(a1 Check size,
(bl Check configeration
() Check unclosahle openings
(] Check fueds
(e} Cleck oiler aspecs thim couled affeo efFetienes
af the extinguishing sysaems,
(b Supervised cincuis
fal  Exerciseall functions
il Check all elecoical or  paewsane supensory
s foy proper spenition,
4 Canitrol panel

{al  Exerciseall funcrione,

(hi  Check supervsion, iF apglicable, of each e
tinclucing releasing devicesi as recommended Dy
ilve: puanufaciorer

51 Power sopgly — check renting, creail breakers, fuses,
adiscrnnece
() Emergency powes

fal  Chieck hatery comdition.
(hi  Check charger opemtion; check fose,

W2 Ecktian

{5

i

[

()

(12

(1)

(14]

(%)

(¢]  Check auomatic cliangeover,
(eb)  Check mammenance of penermnr (iF one esisis).
Deteviors

(el Fra earh dletecior ssing heal, smoke, ar mannafac-
tsrer's approved s device,
b Elecunic nvpe

k Clean wnel arlpest sivke detector aml check
seTEi Vi,
i, Check wiring condition,
] Poewmatic g — check tighiness of inbdng ancd
opermiion of mevoory checks, wsing mansmeien
Tigne dbeluy

1a)  Faerckse funcions,

(bl Check time limiy,

(£l Chieck il timeer will complee s ocle even if
wiring between 5 and the deiecior civosin is inier-
rieperl.

Aldurrs

dal st dor opermmion (madible anid sisitde),
{ki Check thit warming signs gre propesly displaverd,
Selector {directiomal ) valass

{a]  Exemcse lanoons,
M) Ressi properh,
Eedense devices

{a]  Check for complete closwre of dampers,

i) Chieck gz check for any doors thi are blocked
rE,

Expuipomest slyidown

fa)  Testshuodown function

{bi  Check wilequacy (all necessary sqpupment indo-
ded,

Meanmal releases

(] Mechanical ype

i Check  pull,  force, amd  lenggh
v e,

i, Uhperie aoed adjust all desices,

i, Check ighiness of comnecioms

v,  Check conditom of comduwir,

v, Check comfivon and operadon of comer
puillsys,

bl Fleonic vpe
i. Tt mmanal redease,

i, Check that covers are in place,

(] Check pnenimn s releases,

) Check accessbiline during fire,

(e} Sepasaie mkin awl reserve anod polls tha
require anly cne opEraion, wooaliain discharge of
cither mnin or reserve supply of ns,

iy Clearly wark and idencify all peameal releases,

Piguing

] Check securiy; cleeck than pigang is padeguately
AL,

il Check conditon; check for any cormsion,

Males

of - pall

{al Check orenadion and anifice sive; make sove they
are unchanged from arigingl design,

(b Check securit.

(] Check seals where needed.
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)

(el Ensore orifice of noeede s ee of s, dehas (e,
b, spidder wels), and w forth, aml clean/
repairreplace if necessany,
LIR) Casniainers

tal  Check plasical condditon: check for any sign ol
R LI Rn L g

(hi  Check the contents fir weighi v accepalile mech-
incle fowr each r:.'li|:|.1r|' il I::w—p‘rr—.—ailm- tank, (1 the
contenis are move than 1 percent below the
pei] capaciy, refilliog s reguired. Proper oper-
ation of dhe licpaid level goge should be verified. )

() Check thae odlimlers are securely hiddd in position.

(] Check hydroeantee cest dives,

(el Check elinder connemors for imegnn and condi-
i,

iy Check weighes aned cables of mechanbeal releese
SUSLEAN,

[y Release devices; check for proqer arrmingsmesin
ard securiy

thi  Chetk explosive relemse devices; olieck replace-
men dare and check condition

(171 Testn

fal  Perform recomanenided dischirge iess i there ane
any apeesions aboad e adequascy o the ssaen)
(b Pesform recomimended Dl discharge wse i cvlin
aber hvelrasiniic tesa is veguired,
(185 Betorm all parts of spstermn ta full service,
(1% Dive cerificare of inspes o o owner

Begular semice conirmdcis with the manubiwinrer or insialling
company ave recoamneended. Wik stalel e perlocmied by
personae] chormg by irained amd vegolarly engaged in prowicd-
ing such services,

A4BES The maimtenznce repori provides the owner with
vilwable informaion pencining o the fire seen, o oondi-
ion, and recormendations, The sendcing coampany shonld
review I maintenance report oo ensare thae i cepoares (he
necesary datm and performs the mainenance oo sharoagh
aned gale munner, The FRSA B Prodetan Sviess Dofseataor Flow
Eemiifoling can b s v eviluie the service coampuany’s main-
LE TR 8 TR,

ALASA The method of wealing dhonsld por mrodeee any
e el s,

A B Persgis who inspect, west, ar maintsin aerbon diosice
susteais shoubl be imined and periodically geseed for compe-
ence i the functions ey perform, Alvesaliogg  seaining
prasmzime adldfered by equipment manufacsiress andd other tain-
ing eerEamizathone should be consardered,

AR L2 Achising amdd malnminkng the right coscentration
enstres e commplee aml peemanent estinguishment of the
fire in e specilic combustible material or muierats nwolved,

A2 Under this olise of prosection, a ressonibly well-
cidlosed space s assnmed in order w minimiee the less of the
exnnguishing medinm, The area of allavable unclosabile ogen-
ites e penals o the type of combastibles imaobed,

ALY Where owo o miore hieids Iy resson of their pros-
inniny are expeied o bhe simulinneously invelved in Fre, each
hazard shemlil be prodecied with an individusl speem, protec-
il with the pombination prrmnged o operate simulaneously,
or protecied with a single svsiem that duwld be siged aod

arvanped e dscharge do all poacnitally invcibeed haeods siol-
famensly,

A2 S For deepseaied fires, lowHewd dpenings should be
gvoickerl regardless of the reliel requirements in onder v main-
i i concewintion for as loag as necessary. Belief vengs nnder
thiese conditkaie should be as high sathin the enclosure as
prmsilile,

A2 Practwally all hazards that sommin  matesials  thial
priskisce surtace fires can contaim winang amouns of naierials
than coubl produce deepsepied lires, Proper selecnon of the
e of e thar the syesem slsould be designed (o sxsingrish is
imnporians and, inomany ceses, epeires semnd jodgment afier
careful comsicberarion of all ihe varmmes facwors ol

Begsically, such a decision & based on the answers o the
fislbwwing opaeestinns:

(1 Wil o despseated fre develop, considenng the speed ol
deteciiog amd applicaion of the comemplabed sysowem?

2} W a deepeeateil fivg does devedop, will it be of @ minor
nuire, will the circumsenees be sech thor D0 willl st
canse @oreflash of the materinl tha prodoced the surface
five, amd can armmpements be el uwp oo pud §ooom
manidly awfier the carbon dioxide disclarge bifore i
wanises romihd e

13 Are the valipes involved or the imposianee of equipmeni
imvedved such tha the oltimae prosection B jussifiecd
regrelless of e exora oost of providing aswsiem thi will
extinguish deepseated fives?

e willl B seen that, winh apemotke possibiling of & deepseated
fire cansing toonble, there are mamy cases whene aking s
rermaote vk can e justified, and 2 switem e extinguish surtface
fires can pioperly be selecied, As an exampde, elecirsal vans
forowers wiwd other  ofHilled  elecicical  eguiganent  have
commonly been treated ae prodwcing surfice Fres, althowgh
thiere conild b g chaoee thive s eated cope will prodice s desp-
seared fire i elecodcd insulation, O tee other hand, the
importance of soiee of e decmcal eguipment io procdiscion
can be such thar treating the hazard o5 o deepsened fire will
bt uasai fietl

Ciften, & sdeckson invelves consaimien wol dhe poplaamy
hiving jurisdicion and with the awoer andd the engineers of
the company supplying the equipment, The cost oom parison
berween o svaem designed w extinguish a sarfuce Gre onid one
designed e extinguish o deep-seated fire can be the deculing
Gacror, L oll chses, i s advisdhble thin all ineerssusd paries are
fully sware of oy risks jovelved G the svsaem b desiged o
extinguwh only a sueface fire Gnd of the addivonal cosis
inwedver] iFa svstem is designed o extimmiish & deepseae fire,

ARZEND Surface fires are the oust common hazand parnico-
ek adaptable o extingushment by wsial Aooling swsiems,

A2 AL Inoamy event, it is secessuy W inspect the hazard
immediately after o deepeseaied five e make corimin that exiin-
guishiment & complete and (o pemove oy materinl invobasd in
the fire,

Where thers s an explosive somosphene of Dummable vipors
ar cdmnbastibde dist within an enclosore, dischanze ol Bpic
GOy goulel prodoee asatic spark thereby cansing an explosion,
The danger of explosion cin be. mitdgued by ingecing Ok,
vapor into the hazard s bl animert aosphere. The COb,
s injection shosik] b dbone wenth i manimize vorbalence

20e2 Ediion
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il coubld mse pml sospend combuostible doa wichin the
eidclnsire, An exngde of such s hagand B G coal storge silo.
IR Fiwe frroderiions. aitid pierting of conl ilos o feyeniad e sonfie nf
Pas standdard | Bee A 82,1,

ARERT The theoresical nvinimanm carbon dioxide coneenin-
i el e i design carbson dicxice concenmitEmn o
presvent ignition of seme common Tgoids ani guses are gves)
in Tahde 53,30,

ASAS ] Pecaise the wverage small space s proportionigie b
mere banndary area per enclosed volume than s lrger space,
gresler proportionaie leakages are amicipared e accesmed
firr by shie graeked volwme Gectors G Table Bk S0 and Tabsle
R Rih}.

The leas gis guamtities for the smalless voluwines are abala-
teed i oncker o clarify the iment of columm B in Table 555 00)
and Talble SARChY o thes svoid  passible overlapping
bumderline vialumes,

AREATD Where feroed ventilntion is ot w considermion, leak-
ape of a carhon dinxide=air mixtre from wn enclosed space
dlepencls oa one on more of the following pamnsesers:

(1 Tewmpertsre of Enclor, Carbon diosede will pob expand os
minieh an A loaw vempenatire aodd will be oeore dense; i,
a preater amont will eak ou i ihe opsnings are in the
I perrtions ol (e enclosare,

(8 Woluwe of eclse The percent af total solisme of carbon
dlicssde Jost through any given opening in g snall enclo-
sure will he mach greater than thar from the same ogeen-
ing in 4 large enclosre,

() Wb An apening o or nesr the cefling s asmally desir-
able o permic exluusting the lighver gases fooom the: room
during the afischange,

f4y  Locativn o (femings, Because carbon dioxile s heavier
thin ain there coalld he hile or no loss of carhon dicegde
frovmn aspenings near the caling, while ihe loss a0 the Booe
level wonilbel be sulszinial,

ABREAS Humds Iocwied in enclosores ithan are normadhe
e periinres above AHOF (RPCE can be miore sisteanible e
re-ignithan, Therelore, addioong] carbon dioxide = advispbke o
heded ilie extinguishing concenvmtions for o aoper period of
ume, allowing the extingmeished maenal o conl down il
iherehy reduee the chances of re-igpition when the mes idissi-
e,

ASESDS Undder nommal conditkons, sorface lires are wsaallby
extingmrishied during the dischage periosd,

ALEAT Testng hus shown e carhon dioside agplied
dizecily o the Houid sarface by leacal applicacbon—iype wosdes
van be weressary o provics the segaived cosling so prevent ie-
ignition afier the end of the carbom diceice dischacme,

AL Althessgh specific iest elaca are lacking, iv is recogmized
et cermin svpes of deepseated fives can mequire hokding times
in excess of M0 minawies, The quaneity of cabon dioside for
sheeprrsmieiHype Fires is basel gn Garly tight seclosures

A2 Foo comnbustible matenals capahle of prmdocing deeg-
seated  fives, the redrivesd carbon  diogide  concenoonons
dcanmor be detenmined swith the sume accuracy pessibde with
surface-buming  maerials, The extingwishing  comceminaion
will vy wiith the mass of materal present beonse of the ther-
mal insubring clecs Fheoding Gewss e therefore heen
ddeterminied on the basis of practical tes conditicns,

W2 Ecktian

A4 Cemerally, the (heding foctors hove been Toudud o
prowite proper design concenmitians for the soisms and s
aures lsssd in Table 542,10,

Fowr fnirther imlprmation, see Annex 13

Depending on  combissibiling, hese  hazrle might wot
inove cheep-seated fires, (e 53540

ARS2 The onimimim desipn rages of application escablisled
ares copsiderer] adeguite for the vsial surfece oF deepseated
fire, However, wihweie the spread of fire can by faster than
morl For the wpe of e, or where high sadues or vl miac hi-
nery of epiipment pree invokeerl, mes higher dhan the mini-
s cun, sl o oy coses shoukl, be osed, Where o hiard
cunmins moterial thar will produce both sscfece - deep-
sekledl fires, the nivte of applicaiion shoakd be at b=t the i ni-
e pepiired for surface Ares, Hiving selected o mee suiahle
i ghee b, Dhe wahles and information tha follow shoalod be
pel e sl special engineering a8 s required skl be
carmied o e ofain the proper combinasen of continer
releases, supply piping, and onfice sizes thin will prodisce dhis
dlesived e,

The keakage mare from an enclimore i the absence ol forgded
ventilation depends  mainly on the dilferenee i densiy
between the amosphere within the enclosure and the air
surreminding the enclosiare, The fdlowing edqpetion can be
used i calenlane the vabe of carbon dioxile loss, psunming tha
ihere B sufficient leakage in the upper pan of the sclosars e
allowy free ingress af ais

I"-' —p, i
H =i pA M

P
wheie

R = pate of OOk, [T/ iin ckg Smabn |
= Oy coneentmation [Tction
p o= density of OO, wpor [Thyf? kg m™i |
A = areaof opening [57 {m®) {How coefficient mcharled) | *
— Hm'.il:ilun:ﬂ oommstant [T e (BB mysec) |
p, = densiy of anmospliere [ThAF (kg /m 'k
iy = clensityof sermounding air [Th/f* (kg ]
&= wiaiic hemwd behoeen ::-p-ﬂning':md (EE ] of eaclosure [ (m) |

Ass2

T there are 1:|F|r.'-n|:r|g: in the walls ondy, the ares of the wall
openings can be divided v 2 for calenlutinns heranse it is
presumed tha fresh air i enter theoagh onechalf of the
nprnings amndd that I'H'l.'ll.ll‘l.'.l.'i\'r s vall exir ||'I.'IT|I.IE|'I the other
Tundf.

Fig;l:lrl' E1(b) can b msed o a g‘uitil.- in FHiIII?II:i!'LE ﬂi:u:l'l.;lrgr
rades foor exremced d.i.:r['lm‘:g;e- EVLITRES The curves were calouln-
ted |:|:.ing the plw{-dm_g t‘q!lﬂliﬂ-ﬁ. .ﬂmrming A temperang ol
TO°F (217 insiche and oaisicde the enclmoure, In an acioeal
sysiem, the insids I:rml:u‘m:ltre will mnﬂ.l!l} b vechacerd h'r i
..'El.ﬂrls:.rgr thizs increasing the mte of hass Becuse of the miony
variabdes immlved, a test of the insmlled ssgem could he
needed o ensare prnpeer Fu:-rﬁ'u'mnﬂ'.

Whisre Ir.ali.ngr is nH'mﬂ'.i:l.'hrf. thes -ﬂl‘ﬁigﬂ CENE LT
shoneld he obiained guickly and maintzined for an excended
|'|m-.1-r| ol time. Carhan diowide provided for leakage compens
satbon shald be applied ot o redoced mte. The extended nte



AMMEN A

L

ol discharge shouk] be sufficsent o maintain the design
e,

ARBZD Moomalk, the mensmred discharge ame is consid-
ererl o be the mme when the measaring device ss oo recoril
e presence of cerfsmn diossde wncl the design concestition
is achieved,

ABAS Provecion of stsionwy combusion enginees and pas
trbrines i sodressed i NEPA T,

Far enclosed reciroulonng-ype elecicical  equipment, the
initial discharge quaneity should notbe less than | B (0045 kg
of gas for each 10 " (28 m® of enclosed volume wp o
SO £ (566", For Lorger wolunses, | W (0045 kg of gas for
each 12007 (034 m™ wr s miimon of 200 1 (3803 kg shoulid
b i, Tkl AS S L) and Tahle AL 55 (B can be used is
gnide o estinne e quanging of ms needed for e exienmbed
dischunge w maintain a miniovem coneenraion of W peecen)
texr the decelermsEmn tome. The speniily is based on the ingernal
wlume af the machine gl e decelertion tme, assuming
averupe  leakage,  For dompered, oonsreciroulstingavpe
imai hines, 2o 35 perceni v the dicated quaneinies in Thilile
AT B and Table A5G S B for exiemded dischanse protec-
irn,

ASSAE Metwuls sailable 0 commpensate for Empeniine
eaposires inglade reduged Blling denmsiy For high enpe-
fwres gl mirogen  supespressuriziien  combined with

redicedd filling  demsind for low wemperres, Manufuoierers
shwinlel b oonsmlist for arlvioe.

A The pressare vennang «onsideration invedoes siwh vari-
ahles @ enclosnre strengih and Enjection mie

AR 2 Forsin and leakoges such as an doors, windomess, andd
darwpers, wlthaigh not readily apparent or easily caloulaed,
have Been found o provide sufficien relicf for ihe noomal
carban chioiels fondding svsiems sithont mecd for ailditeaal
vening. Recond sioraes cooans, refriseniend] spaces, wnd daor-
waork leve abso been foand 1o need no wddinonal venting whei
pesseh iapder thedr avenige system coniditions,

I tmany instances, particularly when hazgondoos manerizls ane
imwedved, reliel opemng are alveady prosided for esplesion
senting, These and obier aadlable openings alien  proviile
alEqmEne venting,

Ceenernl commiri tion practioes peovide the guide in Talde
AL For comsidering Che noormal sieeng e and allowablde pres-
sures ol average enchsures,

A 1.2 Fxampldes of hnzards thar are prodeciel by local appdi-
catigen syatems inclode dip wnks, quench ianks, spray boothe,
ail-fAlled elecoic tmnshormens, vapor vents, milling mills, pring-
ing pressee, anal s foash,

A A Beference is mude o Secion 485, 455, and AL
regarding hazards e pemonne] e o oiscarabion of yvision
aned reduction of axvgen concenirateon bebow thai whach will

Table A555(a) Exiended DHscharge Protection For Enclosed Recinoulaing Rotatiog Elecirical Equipmeni | Cuble Feet Protecied Tor

Deceleration Timae)
Time {minuies)

Th GO, 5 1@ 15 20 b 40 ] 1]
PLILi] 1,50y 1K FIHE L] hidd EC L] iy 20Hl
1501 1, B 1,50 1,5 I AWK} T SN e lLH il
0 a4 4Rp 144 I EHp 1.3l 1 AHWI =E0 [Tl I
250 3,0 245 R H (FE ] 15161 1.0GG Ll (3 1]
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suppr lide, not only in e immedsaie ares of discharge,
in adgcent areas o whisch gus oo migrate.

ARl In computieg the tdal guantity of carbon dioxide
reqguired for o locl iJ.FI.'I|'iI.'iI.1.iI.‘II.'I ststermy, the How mies e oall
noEEles shmuled be udded bogether o obain dhe mass Bowe mie
for prodection of s pacticular harand. This rate gumld be
mnltiplied by the discharge thine.

Ab3 L]l These oimiers are pormally raded in meomisal
capsrcises of 500 Th, 75 Ih, wnd 100 b (227 kg S0 kg Al
4534 k) of carbon choxice. When the ovlinders are Gllesd widh

cirbon disxide at 3 normal Blling demsiy nod in excess of

fidl percent, a portion of the discharge from the cdinders will
b s bigquimld carbon dioxede ol e remainder wall be as wpor
For design purposes. ihe vapor dischorge is coomsidered o be
inefective in extinguishing a hee, 1L s been found that the
amwrunt al cerion daoxide discharged om the ooezle 2 liguid
carbon digxicde virdes from F10 percent o 75 peroend of the
Lextzal r.|l||'.|.|.1li.l:|-' of carbon dioxide contmned in the odinder, and
tius it is necesauy W ncresse the noninal odisber capicity S
a given sysiem by 40 peroent o account for the vapor portion
af the cubon dioxide. For example, o G0 b (227 kg) 1::1'|i|.1|:|.1‘!|.'
can be expecied e discharge between 356 b and 375 1
(1649 kg and 17.0 kgl of carbon dioxude as Tiguid tht & ihe
part ol the disclarge that & elective in lire extinguishment.

b L2 When ligud corbon divxide Aews thoough a wanm
pigeeline, the lguid evapoates mpidly ontil e papeline is

W2 Ecktian

Tuble A5 6.2 Sirength and Allowable Pressaoes for Avernge
Enclosarmis

T Wincdage Fressore e
Construction  (mph} (B0 i psi kPa
Ligrht bruileling Lon 25" b 0.1%5 12
Penrrmnal bilching [40 it I ok 24
ault huilding il 14K1 20 {1, 4.h

Wen g sl remams ¢ s,
Wienibigg waasli chssigned ooopien Deck

eonled mothe smoeation emperamre of the carhon dioxide.
The cpuantity of carhon dicxide licquid evaporated in this
manner depends om the il omount of heat thar should he
remenvedd fronm the pipeline amd the latent heat of ewmpoation
of the carbon desoearde. For high-iwml:ur carbon dinsdele, the
lutent et of :"..-.lqmr.tlinn ix abont 64 ToeAlh (149 k__l_."l:g]'. fir
Im.'-prﬂ'nl:'r' carhin dioxide, the Titens heat of rl.'.|'|'.rr.|r.|1i|1n is
abioat 120 B Th {270 il_l,"k.gfl.

The quantity of heat o be vemoved from the pipeline is the
prodhses of the weigght of the pipeline times the specific heat of
thwe mueanl times she AVETIEE PP ratne rI:uJ.l:Er of ithe |_'.|i'|'.|r~
lime. For steel ]'.np-r the  mvers itic hant & alwwn
11 B Th-"F (kG kll_.-'tg-}ib mpenre rh.:mgr. Thie avers
ape EempeTHnine i.']'l.'ll.1!'¢" will be the difference besween the
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iem peraiare wt the beginning of the discharge and the averuge
igsim prerainre dsl the ol ffncing thooasgh the pigse; For high-
pressure carlesn dioxide, the averipe wmperanare of the Tepeid
in the gipelime can be asaoned o be aboan BEE (HE°C). For
lowpressues cirhion dioxide, the perage empeniure can be
assapimel to be abwogn <5F (<2170, These wempenmures weld
ol comrse vury somewhai in accordonce with average nozele
jreseaires; hoswever, sucly minor adjusiments wonld nos sabsan-
tidly wffect the resulis, The following equition can b asecd
compuie the quantiny of carhos dioxede evaporaned i he
pigline:

[A6.5.0.2]

o M~ )
H

wileTe:

W= G, e [T (ki |

at = weaghn ol plpdig [T (kg ]
o= spechc lear of neetal io pipe [Bo0eOF; 0001 o steel

[k} Mg O o stecl }]

Ti = averege pipe temperstare befove dischage ["F (°0) |
I = avermpe U0 empermiune [7F {0 |

F = lanent hene -.1+'t-.:||1-|::-n-|.rinn nfl.iqui-rl i, |I'.'m|.-'fh {k]s kg'i-l

MBS Became the tess coamiucted in the listing or approls
of varbon dioxkie nozeles reguire that fives be extingrishid
within & maxemoom me Dzmid of M0 seooasds, a oo dsras
ticnn ook 30 seconds has heen esahbished for ths ssamdand, This
exira dime albhnvs a Gclor of sibety fon conditions that can be
maprediciable: 1t is imponant o recignize o this dischaige
e i 2 miindmyom and that concitéens siech as high empers
twres wnd cooling ol wmsualby hed surfiuces within e haeard
ared canm redqguire an asrease in the dscharge ome o ensane
complet and effectve exdnguishmen.

ABESY The fhow ol carbon diexide: need ool stan. nor siog
simuilianeously s all noexles, bug all nozdes must dischange
liqueied s=rl=un disxide simulizneouwshy for at least the minimm
liguid discharge time.

ABRLES The omxanuwmn tempenviure of a bursing leguid el
is limiteed by i lwdling poinl where evspomative cooling
immriches the heat i.|:||:|q|.L I mmost Ii.1.'|ui.-rh. the aulg-ignition
tempeTidire i far above the boiling b peTiiare, S0 thad re=
ignition after extinguishment can e coesed onbe by an exiers
mid ignition sowrce,. Flowever, a few |.|.|1.i|:|ur Ii.-:|-1|i.l:|:i Tuave asvice
ignition temperaiures thal are much lower than thesr boiling,
tempenvures, Commeon cookimg oils amd melied pacadfin wax
hizve Lhis propeity. Te prevenl re-ggnitien in these naiermls, it
is pecessary Lo maantain an extimguishing aimosphere wniid the
heel  las oooled  below i aotoeignstion  eogperature. A
adischarge tiowe of 3 minuies is adequade for small anits, ot s
longer time could be needed for lugercapacity wnits,

Abd] The prwical applcation of the re-byares metho is
expleined in the Fa5A Do Caideline for Gl Dhoaide Looad
Agfalication HaledyNrew, The guide asists the wer teough the
entire process of a rde-byarnen OO spdem dexign with exaone
ples. Thae v will gain mn onddesstanding of e stege vl
wilh the lwount. caloakition, and overall design of thee systen.

Ak 2T DI e dnchivichual listings or approvals of everhiead-
g noeles, e are eooducied W determine the ogelinnm
desagn flow sate an which o pogxle should be wed for the

hieigha wn which icis scalled absove o liguid sorface, The wes
are compdncted i e Balbswing e

{1} Fipe wesis of overheadbiype nocdes are cosducisd o
dleveligr a ewrve selating maximom Now rmEees o which a
woprle can be wsed e varions heights Testing ot a
number of heighs esablishes & splish corve, which can
bz plestied ais o stmighidine fiscion of height versus fhow
v, [ comilncting these tests, the Bow rates oeed e
computerd on the basis of high-pressare sterge comdi-
tioms ol VOIPF (2170 faverage  poressare T s
AT KFag ] wnd bow-presore stovage comdioons of (°F
(=IRTCY e psi (268 KPal]l, Ino e case of high-
pressure s, the fire s are condweied with the odin-
chers conditivased au o remperanre of 0°F (40970, which
gives i [ow e somewhun higher il ihe comigiied
Flowe manes,

{2F  Folbowing AGbE ) Foa minimsan Aow e e svarioss
beights is mssommed g o cocampaced  Oow e e is
T percent ol the masimun s saie presioosly espls
lisheal, Again, a smmighi-line corve of w moie versns
heighn can b ploned,

(50 Folbwwang AGA4E B2, fests are condactesd in whech the
ares of the fiee is varied o dsvecmine the masinnm ares
that can be eminguished by a particalur noezle at wrioos
heighes when applisd @ fow cave aqual o 75 percent of
i maximnm flow cavs o conchiscringg chese iests for
high-presae swonge oyfinders, the (o raes Tor the vari-
aies fires are commpanied on the basis of TICF (2170 s
aEe emnperaiure (Y0 pE (5171 EFab ), and ohe e
cvlinders e conditioned oo empenomre of 32°F (0900,

(4 Froow the dam foom A2 001 trough Ah 4.3 0435,
e corves are plotedl. The ficst s o Dow e versas
hedghn corve, and the seconid s anaren versas heighi
curee, The inal glor of the flow rde versas height cmyve
shiodes o single curve establistied ae o Dow e i s
G peereent of e masimom fow cave. Bt is then posible
tan niflige this mole for viroos hetghes at (he design flow
vate indicated by dhis corve or a0 flow races slightly aboyve
ar helow ahis curve o allow Tor differences henween
compuaesl and el vices, Tepical onrves are slaa in
Figuire 13 1) and Figure TR (B

Recatise these curves ale develogsed on the basis of five sy
utilieing spuase pans, it is anperion o remember that the area
congrage for nogeles gt various hisighis shiown by the second
curve shalel Be on the hass of approsximade souare areas. I s
also imnporiand e renseorber thae tiese ro curves. pepresen|
thi limisiEmns of singlenoesle coverage,

In owiliiple-noeade systems, these Bmistions are wsed for the
poriion of a hagem] covered byeaech inadividoal noebs,

AGA.2.2 For ankesitle and linesr nozeles, five tests are conduc-
i develop corves eelating the maximoum amd minimmsm
feww rates m which a noszle can e weaed e Che area of fire tha
thi= morle is capable of extinguishing, with sdditionad i
tinms regarding maximum wilth of hazard amd spacing requine-
menis between nozdles ad oole weacest comer of a ol
fn these weas, dhe noezles are nommally instlled a0 a disance of
i in, {152 mm) above the liquid surface, thereby eliminating
the paramseter of heighi. These s ad coamlucied o the
Flbowiing miminier,

Single or muhiple noeedes are mounied on the edge ol
sguare o pecugalar pans, Inothe mobiiple-raorde ey, noedes
are mesimted] on one side o onwo epposing sides, Teis we

20e2 Ediion
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conduceed o oa nimber of pan dres with virioos spacing
arvangeien o establish o maximum we or splash ocoree,
which can b ploasd s a0 Tomction of flow rate versus area
ouvered or hagard widih, Following this swep, ihe miniomm
flowe vae For variods wrea or hazgand wilth condfitions (with
aither pppropriate spacing lmiationst s determimed byoposio-
lar series of 1ess.

For all of these tesis, the flow raes are caloulated on the
basin af AFF (<180 saommge empeaire o low-pressine
sysiens [average pressare M i (BIGE KPal] or TOOF (21°0C)
atirape femperalire e high-pressare sysems [average pres
stre THll gl (5171 kPal], In high-presare systems, the weusl
slinage temperatiie can vary between PERCF (4970 wnd 32°F
ECY, For this regson, the masimuns e or splash rae iests
art condscted psing storge alinders comlitioned e EHEF
(AL, which gives o low mre somewhai higher than the
comipated e, The maimimun rte esis are comducted isimg
atorape cvlinders copditioned 1o 32°F (000, which gves o (ow
rite sermmiew b Wower thion the compuicd race.

Fromm thes sl eevedoped from thess ieas, @ plod ol fliny e
versls prea coverape oF hasand widih is made with the maxi-
muin o sglash corve reduced Tya factor of T peroen and (he
maninnm rade inceeased by o fwor of 15 percent, A wypéoal
vrve for a tankside nozele is shown by Faoore F e, aml g
wurve fowr i finear nogele & showsm by Figore F 1],

A4S Ad For hsiing and approval  esing, awerbead  lecal
apglication  carhon  diokkie nogedes e esed  on e
adimersiom] pan fices (oo AAALZ L ) Soae weeles have sxoel-
lenit area ol coverge when el an sech " fives, Altheugh
e meiosd cone of discharge can direcily impings on only &
anll area of ihe fire, the carben dioxide can fow away from
e aomual area of imgsact aml Sffectively cover & much lirger
arti ol the fire pan,

i othe arface on which the cerbon dbedde disclharge
impinges B very bregulan it is possitde thal the sorzle
dischivrge cimld now elfecively cover all parts of the hagasd, [F
the nogzles being used have small areas of impaci compared o
their lised avens of ooverage, addigonal wordes oonld be
necesany o smnpleely coser irmemlarly shaped  objecis
Where such irregularly shaped hawards wre o be covered, the
designer shld be certain thin the number sype, o lacanion
of nogeles are safficiens w ensere complele covemge of the
hazard surlaces. Verifving the coverape of ledal application
nogEles s an ipornt gert of the discharge e

Al A4S Additiemal noeedes cin be required for this specific
purpiee, particn oy iF stieck extends more thim 2 0 (006 m)
whowe a protecied surfice,

Adiid The practical apglication of (he  moe-byaalume
methenl is complicaied, The design of a seiem can e aided by
eamepes-and o wal k-throwgh calonlimion of i svaemn, The FR5A
Laeggme Coinbelines for Carbon Dhioside Docol Afolicating fate-fy-
Vofaae dlesorilses how i design a carbon dicxide sasem ising
thvis eyl iome miethiml,

Al BE2 Figore A 65082 s graph of the partial enclosee,

A2 Highpresors siorge  iempermimres anging  frong
A2°F o B20°F (09 w0 HFCH do ned require specinl meshiods of
ooin pensating for changiog fow rames,

Where higrh-presaore sorage femperatires. can Bl below
A2F (0°C) o rse abewe L2OCF {49700, o coulid e necesary o
incorpeermie special fraiures in the sysiem o ensure proper flow
TR

AL A separate carhom digxikie suppdy can be provided for
hamed Bpose Bive uses or carben diexide can be piped from a
centml stornge vl spplving several hose lines or from fued
arariiil e et oimatie systems, el L)

1000 e
" Feate-trpwoluma
L0 ", héalhermatica metod
s Facior mie per unil wolunme = 1 = LTS % enclosed [expressed as 2 decrmal )|
ha50 "
Elﬂ'ﬁﬂ P
(S
z "h.\‘_‘-h
B nss0 ™
él}.-tm - e o T i
N J -4 1] i 3 = .
. 350 e
T
(250 Lt
i a1 az 03 o4 ns OE o7 0B g 1
Fraotion of perimeler endosed

FIGUBRE AL.5532 Fartal Enclosure Flisw Bate Reduoctien per 6.5.3.2,
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ATLA Beference s made e 45.] amd A4S pepanding
hazards o personnel doe o shscarmcken of vision o reduc-
oy of osygen concenirtsmy belonw that which will suppoe Tife,
ned only in e immediaie area of discharge b in sdjacen
areis dwhich g can migne,

AT52 The pmachment of the discliwge nomde asembly. o
e lose by means of o sovel connecisen s desimble for
prcrili g prere esse of mamipaoalaon,

ATAA Operation of hind hese Tine sysiems depenids upon
munued acigasion aed manoal mesipualinion of 8 discharge
meweele, Specl and dmipliciyy of apention ave therelfore eeen-
il o siceesstol extinguishmen.

ATEAD Blesder valves or similar desices can e miilized 1o
refice deliy 0 olaaiwing Togoid discharge an law-pressire
AVALEAITE.

ABLD The carbon dioside supply & mogmsied oo g mobile
vehibcle that can he wwed or driven o the soeng of @ fre aml
quickh  coupded w0 she  swndgaipe sysem prosecting the
involved hazard, Mobile sopply s primanly fire boggade o five
degariment equipnenl Tequiting waineed peconnel for sfec-
i e

ARL2 Samdpipe swsiems and mobile supply can be osesld
stpglement complete fixet] fire prossction ssiens o can be
imeel abone for the prodecnon of she sgecibic hazamds as follns;

C1y Mlahile supply iy b oused 58 0 reserve 1 sappbeInen &
fimrd suppply.

(40 Mobile supphy can alse be ootfisied wich hanad hoese lines
Bt thee prostection of seantered hazards,

AR Exom quantities of corbob digsdde conld Be regpained
ier compensaie for delavs in geaing ihe mohile aipply wohe
Pzl

ARS The effecivensss of fire prodecton pronsded by stangd-
pigte sysiems and mobile mpply depends on e eficency and
ability of the mumpower thin hindles the mobile supphy, Gener-
alby, ahis equipment s mothe cotegory of fire brigodle or fire
idepariment eoquipment refpinng a regulary assigned crew,

AR N2Me) FExamples inclide space coni@aining engines sed
fesr propalsion; engines thit drive elecrical genecseors, oil Gll-
ing stations, cargo puisps. oF heaving, vennilaion, el s
casnrlivicaning maschinery,

ABNE2Md)  Coodn chioichs sustems are nes recomumsenaded for
vehicle spaces thil are acoessible 1o passengens,

ABZT I b intended ihad NEPA 12, including this rhapler,
wenelel b vsed g stanad-abone decument for the design, instal-
ligon, sl mwaEnienaee of marine carhon dioside sespemes.
Chpier Savas arldedd b 1998 0 aildrese marine installagens. T
wis dngended e be used in liew of other stancards such as
A6 CFR 11, “Machinery Iisiallaions."

ALY Some intemal combustion propalson engiases aod
generalinn prime mevers draw comliestion air foom the prote e
teel space in which they are insalled, Bronse these ovpes of
engines are regquired e be sl down prier we system
discharge, an awicimsically discharged systeim in some cises
castled shiail dhoson propslsion or eleciciyy supply when' needed
sl A nemanicanatie sysaeEn gives the ships crew the flexibil-
iy i decicks (the best eonarse of gonan, For example, while nayi-
gading in @ high-density shipping clunel. o ship's abilie o

manewver can be more imporant than monediale sysem
dlischiiges.

AREE2 Ol olffchore plofonms and i ssie vessels small
mischinery enchsores are often lcawd such thar access by
perawimel w the tme of @ five would be difficull andor
dingerans and aase unncoepiable delay inospsiem actindion,
As lomg ns Tife sudey ol vessel navignbilioy are neg dversely
impacied, awemanc acaton of sysems  podecing such
spces is peimnissibde

ASLREA Except fir very small protecier] spaces noed i
BAERRR ris the ingent of this sndd i peguines (v separle
mnil dasperackass 1o conse distharge of 8 omarine Secein,
Prowision aof o separaie manally acosined contral for each of
thi= discharge congrial yalves required by 8055 accomplishes
this inient, This redqiirement is an cxcepdion o the “nonmnal
sl eperanion” asdefined in 4.5 ] 2

ARE3IS For b high-pressure carbon dioxide sysiem,  1he
emmergeney manial coneol for the supply is the manuad opene
von oy thee pilor cylineer(s)

AREST Sufficwenn carbom chioxice should be provided o
et the wlazms s ther mivsd pressoce for the reguized tme,

ASREEZDY An exuinple of where dizning wonkl be necesary
wistalel Do lewe poims i corbaon dioxide piping, which are also
sl b wosim plingE-ngee simoekes delec tbm spsiem,

Fires in carga spaces nuw nol be ooimpletely extinguished Ty
ithi= carhon dioxide discharge. Whedser e fire B complewely
extingumhed or only sugpressid depends an g pwmber of
Fartows, chaling the vpe aml quantiny of bumming maierial.
Some keikage of @rbon dioxide—nrched ammesphere fmm
thi= cargn bl is likely Thesefose, additional carbon: diexiile
miglii need (o be discharged on an interminsn basis 10 min-
tain e spprssion in the cicgoe old il she sessel veachies
pon. Chee g port, before the carga hold is opened, o propery
equipped and rained fire bgade shonld be sianding by o
effect complene extinguishment of the Burning marerial,

Anmex B Examples of Hazard Protecition

Tilis wmimey i mol o parl of the pagaimeeats of Mele NEP oo nsverd
Ml & unhu!.-'.'.l'_,hr' ei et el T T

B Introdudion. The fesllowing annes naserial is peoyide i
showe ypicnl examples of how svackous fire hazgards can be
prodeciedd with fxed corbsiny diossde extinguishing swiems [
shemalel b vt i the methasds describued are. not o be
consried a8 heing the oaly ons thi can b sed, They are
meant o help oy in imerpreting and caborating on the
ey of the sandad whers proper agplicitien could be
sUljern to gpuestion

B2 Commercial /lndusirial Food Processing Deep-Fat  (Hist
Oil) Conkiers.  Large deepdan frpers thal are ised i coneinn-
oisly ook food producs such s mes, fish, and snacks presen
a fire. hazase] thai reqpuires special anention when designing a
carbon-digaide extngushing systenn Lo prodect theos,

B cooking ol s overheaed, #owill reach its asno-ignition
iempe e before in boils awav. Therefore, o five thar inveslves
conking ol vapors can be ve-mived afier the initial carbin
dligeiche dhischarge by the high wempeaiune of e hoo oil in the
connking vai, unless e il is cooled helow ghe ignition teonperme

20e2 Ediion
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iwre, The energveflivien design of modem cooking s
miskess cepaliing o shoaw proscess,

The wrramgement of e equipment e be proecied s ool

prinve consderunon e proper susiem desip,

First oo all, nisingr ahe cowder can involve external heatiog of
ilse @l with recirculaticn of the ol thoough the eooking v,
This con be comsigbered inerexposure, (S 62 1)

Sacond, seme coskers are designed such thog the fomme biood
and compveyor can be raised and lowersd by g hvdmulic sysiem
The combusaihle food-comparible bydomlic oeds wsed presen
ancther aved of poeection and can b considerer inerex-
pioeel, (et 20,0

Thirel, there isa concer thar o high-production opemion
will husves e exhanst sstem than G wsobee o Dums-renoal
avaten, This concem shoull be considered pam of the hazand
iswall)

The drain b, when suhject v il doipgege o the exil
wiil of the comveyor, shauled be coveredl, (e a2 00

Finalh, the var presens the Lavgest aven i be protecied aind
ilie gmearest nesd for slepsee cooling,

B.2.1 Summary of Protection, The ollowing is o gquoick refer-
enie of protection onitenn for sysiem design,

B Vas, Where the vat his o menahle hood, five paotec-
i by vonal flscading somder the oo is ot peooein sl by 502
unihess the following crites wre e

i1y The hooed shonldd na Be mised during the cooking oapen-
i, which meas the following

tal  The source of paver or fuel oo che heaing elemenis
s uemnagically shol off when dhe liood s rased
(e, for meainlenanes o cleaning],

il A& mechanical high-temperamre  lmin switch s
emploved ilut will operate any dme the iempen-
ware of e ol is abiove the presst temperaere limi
ol sl e thiog 20 peecent, in degrees Falrenhei
(iegrees Cebivs), above the maximum normal ol
apeniting  empesnie  in degrees  Falienhei
fbegress  Celsivel, Is operation shall coanse the
Feslboing:

I, Sl of perser i Lhe ol heier system

i,  Prevemtion of rvaising elecmically  igperaierd
honels

i, Acwacion of aedible and visibde aloms
caution against mising the hood onuoally

fo) e sadnchy sheald lode an somemacks rese Enpeni-

twre ned Bagher than G0O°F (585 below she aiin-

ignition wmperninre of the sooking l,

d Before the hood cim be mised (eg,, for msinienanees and
cleaningt, & syperyiserl Low ket valve shealel be cbosed 1
prevent the discharge of the carbon dioside spaem Clos
ing ol the lonckoul vabe shoukl acise e supervizory
troalde alarm o e contrel .

4 The sawce OF power ar fuel w the heming elements is
avgommsically skt off prior o, or simuliasesesly with,
e svstem dise hargs,

(4h The guentity of carbon dioside md the dumation of

alischirge wre sulfickend i maintain pa inen gomosgehenes
in the var umil the emperanme of the cooking ofl s
loweeredd o prevent redigmition per BA5G, A miniommm

W2 Ecktian

reduction of GFF (33A87C) below the aatoeignition
T e s pecoanaenilisd,

(5F  The sypsieme design is based ondisc harge tesing for the
specific frver moded e show compliaoce with B.2,0,0{4),
Dcwmensition of the test shoukil be puilshle opon
vl by the authany baving jorisdiction or the end
tiser

{Gip Thermal detection . shonld acmue e carbaon  diseade
syt when the wemperatuore s al or below the e
igniiicn iesnperuinre of the cosking il

B21.2 Permavent Endosure, Loval application shoubl be
dlesignied with the baodd 5o the full up posicion,

B2.01.8 Drvain Board, A local application speigin using the
rete-deegres method per Section G4 b spproprine,

K214 Fueme-Fxhmest  and  Fome-RBemaoval  System.  Toral
Hooding desimnedl woa 6 percent comeenirsnon per 5421 s
AR,

B.2,1.5 Fxjornal O Heater, A local application sysem for the
recircalating  equipment and  filiers using the me-bvares
msthod (e Sedfion 64 o mebevolune s bod  faee
Sefion 6 5, depemding o the eguipment cobfipuration, is
APPEpiIE.

B2 014 Hydemolle Ol Systeta. A loosl applicasion ssiens
s the rareby-area merhodl fsee Secfivn fod ) or Toie-taalome
enethon] faee Setion 8,5 depending an the equipmen confign-
FEo, s apprpraie,

Becanse the vt revuines o mimimom of o S-mioie Tpeic
dischange (e 8525 1L the carhon dioxiede sysiem desigm can
incorgaarie twn cdischarge piping sveiems, ome for the sar and
e for the renini ng dierexposen Tazamls

B.2.1.7 Equipment Shoidown.  [Secafss f 54,9 ) Consideration
sticasld also be given to premmoial safew (e St 4, Tiwhen the
avatean & being disignei,

B3 Rostaorani Range Hoods, Conpecied Duicis, and Assecl-
atel Hazprds, The protecismn of Biichen minge hoods sned
ducss i wocomephished with o combimagion of woiad Nooding and
locul agplication sysens,. The dscl or venn siack aoe the
rlermm aren above Ce flers con be protecied by il ocod-
ing. The undersurface of the filies ol aov special hivsods
such s deep-fal freers can be provecied by local application. Ti
conld he pecessary o exaend kecal applicadon proscton
voated amderhissld surfnces el range surfices i there s
danger of prease aocumubation gr mnalf frem the hood or
chucy wneler fre conditions,

In prapeciing the dduct wmh the recompembed ooding
fcror of 1 T8 7Y (2 kptm" of disct volume, & domper is
vconsidered esseial gl eilber the g e the hotiom, with gaos-
siowns For guormstia closing a1 the beginning of the discharge of
carbon dicxide. Foy duwcis than mse o heighs presier than 30 i
{6 ] o) oo hani@esal runs greaces thioe 5000 (15,35 m), the gas
i inmrluced at intermediaie points @ ensure proper disorifa-
tion. With o damper at ihe g of the siack, & noexle shoulnd he
insallet imsedingely below, with additicnal poezles insmlled
abovee §f ehe dict o exiends heyosd the diempern, A nosele is
ol peguired inthe plengum anea,

Magales wre 1w he priwided G oo the undemsile ol the
fliers aned oo discharge for M seconds o the copted surface
rwe specilicl in 485 In lieo of thar, the quantdsy of corbon
digsbide required wml apglicaion mies i be desenined
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i special poeebes or oeetlicds ss conld be ppproved oo lisied
b this purpose, IF e omderside of the hood B lugeh
enclossd by o baffle or deip pan, proveciésn can e by ool
Aoading using a B of 1A (2 kgSm® and compens-
ing for apen penpheral area. (S 3.5 5§

Chamtinies for the provcion of deepfin frves or other
specific fire haganls, or teith, hedow thie hood are o e in addi-
tion o the preceding  requicements, Al hoesarls senting
troneghe o cormmaon duct shonld be protecied sl eosh,

Aupomianc fre deoion and scomison of ihe sstem e
redpuired T concenbed: spaces abowe the filver e in the s
svateni, Dherectors shoalil abso be prewiced bedowe filier aver any
ideepefnn combers,

Viihle Fire detection amwd manual acriigiog e 4545 ] can
be acospmbde for saposed paemions of the hazaod; laoweyer,
actuation by sither aomoraric or  manogl means  shogald
dise harge the complete sysiem, Special anenton shookd be
given i e chedee of hea deteoiors, comsichering normal ogesr-
ating temperatune level and wempemiuge vise conditions of the
TR euame,

Mgt of the system shouk] autonioically close dampers,
shut ol forced] ventiluting Fans, il shae off e naster el
wlve aor power switch 1o all cooking equipment assadiated with
e il These devices shiould be ool e fype tha regoines
el reseaing, (e L3008 )

I ackdivion o noenmal system mgEniemmee, pan il care
shomiled be given o keeping heal detecins and dischage
nozles clean of gresse acoumalaion. Generally, noeele seals or
caps are required e keep nozele aifices free of obsamsceicn,

Fioer adediviomal indonmmanon, ses NFPA G

B4 Mewspaper Frinding and Botogravure Presses.  Newspo-
et motcsrsure, and similar presses copstinoie o osubsaniial
harared e s b vse al highh' tammabde sohenss in the inks,
ihe presence ol inksaturated shredded paper or disi, lobai-
canis, andd s ferth, To addigiess e the press wnis, there can be
exhitsl docs, ink-mising equi pment, angd ssaecsined eleoiral
haeares dhas requice protecisn, Relogravre goesses mse m
famumakde inks than pewspaper prnting peesses and  are
cipuipped with esed drving dooms or acher drving means aod
consitme wonore severs hamared, However, the Busic prosection
methoel for oth reaegmvaire il pesspaper presss & he
AN

Presses are uswally armnged inorose (lines] with foldems
interspemssd, The paper cion move thiough the: press unils
il folster from cither side of the folder, Smic Seconical sparks
are . comymen source of jgnithon, Flaang spread can be from
the press nmits b the Fdder ox from she folder iwowan the press
i,

Presses wre "open” o "closed,” deperding on whiether mist
mkakdds of covers are sl With apen-npe presses, wn exhass)
svatenn e reviene the ink anist B owsally regoiced il pres
armangement, wnd ths exhisgi setem requires simulaneoos
frresteciicn,

Press rowarie can b proaecoed. o toal Plossding systems
howeser, |ocal applicaion—iype sstems are genemllv osed.
Althesigdi the press liwes and incdiviclasl press ankes constioile &
seris of interexpeosed hozprds, subckiviciog by Hises or suisalzle
grouping within lines B the sl practice o economie

reasoms, Venmilimion ducts, ink storape ooens, and conirl
rowins ave stally hanaflert By el Neocding mehiods,

Entire press hines can e provecesd By local appdication
methods, A& press line can be subdividerd inie groops, Tnoall
casss, syatems shoald b capoble of gmving simulaneoos aned
incke penelent automatic protecion o sdjdoent grotps of ogher
limes and wlao o ieline grosps o which the fire aan spreal.
Primeciinm shousld be designed so tha i a ee ocours near the
Jundiicny o paljoiming grosps il setems prodeciing bodh
grougss will dlischarze simulaneosisy,

Oy iscliichial press grosags, the mse of carbn diogide apgli-
catieriy can e hosed wn either the mie-byaren or the mnedn-
vesluime methol, (S Secfins &, 8 awd 05

I the mtedn-avei methiol is vsed for the preses, the @rea s
basesd on the fuld lengih of ehe rolls, inchsdingg tee el Frames,
anel om the Toll heghe of she ol stack, iachnding she ink feser-
vesir, Bewh siches ool the roll smcks shioak] be nclhsded, Color
decks shonaled be similurfy codcubared, Where outside ink reser-
viirs e used, protection is based on the horipooal area of the
reseryoin Thes Ao area ondder il press shisuld alse be proec
il Ok modoggravire presses, the divers and cemnecing due-
ok, are prosecied by flooding st § /8 /7 (2 ke/m®) i be
dischanged in M seconds, When the mie-lmarea method is
wse v ddetermine the gt of carbeen diide reguired for
Fisteders, carhigi dicside shold be applied from boch e drive
sieke ancd the apeniting side an two levels, Each nogale wall cover
an ares A T (12 o wicle by 400 (L2 ) high,

When ihe raredysnlome method s wsed, the entire groap
of presses to bis progeciedl ae @ sectbon can be considered @ one
veplumie. It is oo necessary 1o add 260 OG md woshe sices ol
each press when the fme constimes o nnaral barmer A
siggle. fokder can be included in ks solumes haowewern a
dinblebeck folder mequires an additomal volume block e
incluce the upper deck,

Mnales should be locaed e cover e coated soefaces;
howevern, exac placement according we Bisings or approvals
miglit nest be possible, Nozeles shoubd be lacited e discharge
froem bioth ends ol the press ol e s oo e the carbon
diggicke within ithe press walume, The same applies o folders
Prosection shoukd be arranged so os o be effective when the
st s ane in phace or repioyel

The qquiai ity of carlsen diceicde reapuired for a single gronp s
basedd onn lise harging an e calealaned pave for 50 seconds, The
reserve suUpply dhosld beom lese sufficient oo grotect all the
ailjacent proups thn coukd become  bvolved, including a
reserve for the giougs in which dhe fire orginaies. In high-
pressune sistems, iosingle resenve hank cin be iserl 52 o reseive
fusr setvemal nain banks; however, the miain bamk ler one griougs
canmi e nsed as the reserve for another groap anles specif-
cally approsed Dy the authadin lindng jiisdiction,

Al svateins shoukbl e grranged B gutonisie geiuatkon with
mgsams Fow auxilioey i pciaricoan, A8 keast one heat detec-
i shoubl be locaed noor over each press onit amd folider
depending on the design of the particular anl,

Becanise of the inborent vibrdion associnied with presses,
particular anemiion sloukl be gven o monning msos in
nicler we eliminate vibeation damsge o mbing o wiking of the
el =i tin EYRIETIL.
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bmesdiaie  deilection s paniculaly impoeant ino groog
prestectiekin s prevend the spreail of Hre Bevond the groogs
affeciel, Beranss of the nesd for mpid deasction o prevem
fire: from spreading vo edjacent groaps of operation of gdjpcen)
dletectons, an ke, the detection sysiem shoukl] milize el
rist, rave-camjae tsned, or quivalent fs-aoting dete s,

Casmpleie shidown ol presses, ventilagien, pamps, and Tea
soirces sinlianeos with svstem aperason is essennmal,

Arrlible plirms in the press room and inany basemsenis, pis,
of loeer levels whiere carbom desside can o shesald ssondd
simalancoushy with operaion of the sysiem. (e 40003 )

L ackdinion i nosmal system mwnicmnee, panioslar core
shomlil be gmiven o ensimang contimoame of proper noezle loc-
ton and dignment during nommal pres maintsnanee proce
dlupes Special anention shld alse be given o effeces of peess
vibwation on hear peieitors aml conneciing iubing or wining.

B.5 Crpen-Top Pits,  Opsen pits ope s 4 00002 m ) ileeges o up e
a dbepth equal o anequarter e widhls, whichever i greater,
should be prosecied on the hasis of local applcaien, The area
tn b comsicdered] in detemmining the guantiy of carhon disxide
is the sokil fhoor ares of the pit lessany ares covered by & simul-
aneisly protecied wnk or other equipment for which the
apuantity s seganitely calouliged, Meoerles are locaied soous o
prenibe coverame of the podected area in pocordance witly fis-
ing of appromal dane [ ooubd thus he necedsary o logeie adldi-
tional nozeles in the cenier of the ger

Cipen pits thut exeeed 4 f1 0102 md i ddegal o w depih edgul
ion oeepuarter Lhe width, shicheser s greacer, cun be prodeciesd
on an aren besis using o discharge e of 4 Th/minef®
(1S kgdminnt of floor area ad g dischirge time o

W sevorneks, The nozeles shesnlel be lescaves! arammned the sades ol

the pat in order ooapply the carben diguide uniformby feom all

sicles. Care sloubl b taken v use an apgrogaiate namher of
nergles with sufficieni gaojecian io reach e cenier preas of’
e pivs, Alermanely, it mighit be preferable s logae some of

il nogeles so thal they dscharge divecuy in the pit onoe sqip-
mend requiring prodection, sech e pamps, mofors, o8 other
oritical wems Chgren-ap dip ks shoukl e prowecisd sspa-
rtely b Bowal wppicarion, particwlarly where the guid saocface
i Jess v 4 00 (1.2 m} o oneqquanes the widch of the pir froom
s opren popoof the pit, Arcas of such sinks sepamcely prolec-
il whodly within the: pin can be dedaoied frao the arei of the
pif. Oibjecid emending ahove the op of the pin shoold be
prostected ssing the srface area or the asamed enclosare
et s,

IT whe vop od the pin is parally covered so that the apen ares
ie less thiur 3 percent of e cubic fool voliome expressed in
sijuitre Teel, the quantiy ol arkon diesich reguired con be
dberermined on ool fooding bass, using an adaditional quan-
ey of gis for leakage compensation equal w1 AT (5 kgom®)
ol apen @rea,

Feor pis exceeding the iminimum specitied depih hminnion,
ilse alischarge wozdes should be locsed ar the nvethinds level
above the floon prosaded e e discharge male vensus
distannce focvor s ot exceeded, so than theve will T no donger
ol splashing any louids that conld B present, Tn any cise, i is
preferaltde 1o keege the nozeles bebsw the open oge i minimize
the enrmammesit of air down i the pog T che pil exsceeds
SO (T mk i depth, it s desirable w locae the noedes somie-
what above e wwi-thinds level Srome ahe loor W ensare

W2 Ecktian

detlerquane mivang in the pic, When the quinstiny of caibon dios-
i B comnprided oa the Basis 4l neomeal sl Headding vech-
nigpes, the nowele shoukl prodoce sufficient velocine ancd
inrbalence effecis o compleiedy Gl e pic vodome with a dhaor-
aughly mised atmasphisre of carbon dioxide and ai

K6 Below Basod Floors, The use of wl (heoding carlwn
dlimiche fire supspression sstens for prodection of aederfboors
ngecally fovnd i computer rooims and similar wpes ol elec
ionic facilities has been a commen practice for several decs
les,

Esperience hos showm thal thers is o pestential poobiem of
exntmive leakigre asscinne] with amilerfbeor proveciion thia
cant be anributed to a combanagion of perforaed Por tiles andd
discharge uodailence: Thersfore, i is imporant v design the
svatenn i compensaie o leskage wnd w0 provdde o solt
dischanze v mindmize wrbulence. The ssem manufaciorey
shoagld e eonssilu=l for demibed pridance,

Carbon dinxides, beng heavier thaan air, teds (o remain oap-
et wnd could pose o hazard v personnel enerng the ander-
Hoor s perloro afierire repairs Alver o ssiem dischige, b
will bie mecessary o completel exhinst e cason diegide gas
Froem the anderfloor after ibe fire has been exninguiched,

I aclckiabon, if any service oF mainienance is condueied i
ihe mnderfloon the cirbon dicxicde spsem shonld be locked
ok v preven dlischise,

Anmaen 0 Pipe snd Owilics Siee Daverminstinn

Pl apmen 5wl @ et of Hie depuivessrts of tas PP doeumers
il i nu.lr.uf.-'.-.l'_,l.'-.d' fu.,ﬁlrmjnrhm! e T

G Computing  pipe siges lor cochony dioxide sysiens s
corn plicated by ihe fecn thag the pressore dop is nomlinesn with
respect to gthe pipeline, Carbea dioxide dsascs the storge
vemsel as a Ligquid s saiuniion pressare, As e presore drops
ilue (o papeline fiction, the liguid bodls and  produeces o
migture of Tepuicd and yapor Comsepeenthy, the wlime of the
Mowiag meistore incredses and the welocine of Oow oo also
increase, Thus, ie pressure degp per wnit length of pipe is
preater near the enil of the papeline thamw b is o the beginning,

Presare drop infommation e desiguing phapang ssiems can
biess bt abiained from corees of pressure versis equivicden|
lemgthy T variodns fhiow rates andd grgee sizes, Swch coras can be
plestied wsing the theoresical equatkn gven o 47051, The ¥
anel A factors i the eqquitim in than paragraph degeend o stor-
ape pressnee and live pressure, T the follosing equations, & s
adimensionless catio, and the ¥ Bwwor has unis o pressire
tirmes density and will theretore chings the system of unis, The
Famil #Eactors can be evaluaied as falbows;

[ 0a]
¥ =—[par
L}
]
¥ =—_|lE = |IIP—I
P P

wiwen=
“= pressme al el ol pipeline |pst (AP |
Be SUOTEE PrEssLrey |r.-:|i. (kPa) |
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p o= dhensiiy e pressure P [IBA Cha/m'y ]
iy = abemaliy di presauee 2 (S (kg St )
In = mamigal logarcitan

Tl svorage pressure soan ingetant (oier e carbomn dioy-
ide Meow, i bonw-pressure storage, the stavting pecssuee i the
storape vessel will recede v bower level, depending on
whether all or only part of the supply (5 disclhanged. Becmss of
this, the average pressure ducing dscharge will be bt
285 psd (19G5 EPa), The fow cquation s based on absolune
pressire; thevefoe, MM pal (2068 kM) bs osed Tor caloulamons
inodving low-paesanire sisbeine

I Wigh-preswe svstens, the storage pressuis depends on
the ambient wemperaiire, Mol amblent emperatre s
assaiimed Qe e TOEF (21°C)E For this conditton, the average
pressune in the ovhinder during dRcharge of tee liguad portion
will bae abwiun T30 psl (5171 EPa), This pressaie has thedclore
been sebecied for caloulatbons invelving hikgl-pressuare systeins,

L'simg the base pressuges of SE gl (20068 k%) amd P54 pst
(3171 EPaj, valies have been derermined for the ¥ oand £
Frctows lin the (o equation. These values s 18ed i Table
C ik and Tabbe €21 (T

Fou prgetical applicagen, 1 b8 desirabde woplol cures foo
cach pipe size that can be used. However, the fhow equation
can be rearranged as shown in she follosing couation

1 k]

-2 w08z

FEras
o3

Thias, b plodiing values of {05 and UIF, it is possible b
e one: Family of curves fin woy pape size, Figire O (u) mives
Ao information for 0°F (< TEC) storage temperature on s
s, Figure (k) gives sionilian imformation Tor high-pressure
st g TICF (2190, For an insiche pipe diimeter af exacthy
Iir, F aod I peduce 1o anity and coneel o, For other
jrigie sizes, it s mecessry W coanvert the how mae and =aquivabenl
et by divicimg o mnliiplying by these facooes, Table O, 1)
rives viblugs for 1

These curvies can b wsed o designing syssems or lor check-
ingr psssibale fow mates, For example, assome e protden is o
derermine the ienminal pressure for o Wwepressure system
casnristimg of A simgle 2 in, Schedube 44 pipeline with an egqava-
lenn bengeh o 500 wod & Hews mace of [OIE Thy/ i, The flow
rates wnel the equivalent logh st be converted o iemms of
Figriare 1 0] s Follings;

fC.1e]
%. % = 2% [hy/min - in,”
_"‘7 =200 _ oot i
248

Froom Flgoure C0{ak, the womdnal pressure s Found o be
aboun 228 psb an the poinn where the Inteepolaced Oos eae ol
I3 IS min e rsecns the equivalent tengih scale g 201 [

I this line teominagess In o single mozele, the equivabent
orifice aven muost e matched o the rerminal pressuine iy onder

iy ool the (b mie ai the desived Jeviel of HEH b min.
Beferring so Tabde 55201, §0 will et nodeid that the discharge
rivte wil e LAY Iy inein,® of cquivident onifice ares when
the arifice pressuce is ZHE i The requiverd] eguinalent anfice
aresn of the nagzle is thas equi o the tonal Do e divided by
thie pnie prer sepure inch, o shiown in the following eouation;

[ d]
AR RS 700 i

Expuivalent orilice area =—————
LR s man - anl”

Frovw a practcal viewpolnt, the deslgner would select a
standard pozzle having an equivalent arca weadest 1w the
computed area. [0 the oibce aren bappenod o be a lide
larges, the actoal (low vate would be slightly higher and the
termibial pressire would be somewlot lower tham the estmated
SR sl (1572 P

IT, b the previcas example, nstead of werminating with one
large noede, the papcline Brasehed bt two smaller pipelines,
it woibd be necessary o determine the pressure an the end of
cach branchy Hoe, To ilusarate this prosedure, assome that the
baneh lhnes afe equal amel constsr ol 1%, Schedule 40 phpe
with-equivabent lengths of 200 fi (6] m) and that the Mos i
ech bragech lme fsovo b 500 TS obn (225 kg Amdn ), Convertng
L b e fi Flguome O 0 ak. the following cquations resaln

[Caie]
_q: — 0 = 193 Ib min - i
4 i
L 2K}
— = ——= 11 fifIn =
o= 1813

Fronm I"igune Colia), the starting presure of 228 F"i
L1672 kM) {erouinal pressure of munn e} iniemsects the fhow
rabe lise [ 193 I/ min (B7.6 kgdmin] | st an equivialent Iﬂngll'l
ol bt 0 08 0904 ). Inoother woreds, if the bramch hoe star
teel i the somge vessel, the bgust carbon dinxide would bayve
b ey through MK R (914 m) of pipeliee before the puesse
dropped o 228 i {1572 kPa) This length ths beconses the
startiogg point for the equivident legnh of the brasch lng. The
terminal pressure of the branch line & then foand o be 165 psi
{LESE EFa) at the |:||.'|i|:1. where the 195 b man (870 kg/min)
Hovw rate fine miersecis the polal equivalent length line of 4000110
(125 ok, o 300 R+ D10 fL 4% m + 34 mb. With thes new Lermis
il pressere [165 psi (LI kPal] and fow se [300 /oo
1227 kg ouim] |, the IE-l:lIJiI'HIl equi\mlt'nl nozzle aren ai the end
of each branch line will be approximately 0.567 n® (366 mm ™).
This i abount the suoe o the single large noeele exansple,
excepl that the discharge mite is cot in half dwe 1o e recdased
presaire;

The desgn of the piping distribubtion systen is based on the
How rste desred at each noede. Ths in twm delermines the
requiresd [bow e in the branch loses and the maiin pipeline.
Fronm priscbcil experiznce, it is posibie o estimate the approxe
imaie pipe sizes reguired. The pressure at each nozde can be
determmined from sustable o corves, The nozele onbice sioes
are Lhen selected oo the bass of nogede pressure from the data
e i 4. 702

In high-presuce sptems, the noin healer s supplied by o
number of sepamie odinders. The total fhoe B thoos divided by

20e2 Ediion



1248 AR THORIDE EX TINCGUISHENG SYSTEME

the number af cvlinders to obuain the flow rave from each eylin-
aber. The fess capacind of the oylissder vilve o the connecinr
i the header wiy with ssch munaficoirer, depending on
alesagn il size, For any parnticular valve, dip mibe, and conmec-
ter asssmthly, the equinalent length can be determinsd in werms
af feed of simwlam] pipe siee, Wich this information, e fhawy
eopuiation can be osed o prepare o curve of Bow mie versus
pressare droges This corve pronides & comvenient metod of
determining header pressure for a specifie wbve il connecimne
wasimrinatio,

Tabde €1 (el and Table €01 (e} Hat she sqquivailent lengrhs af
pige fiinggs - for desenminiog the eguivilen length of gEping
svaresies. Tilale C21 () is for thoreaded joints, wnad Tabde €00 ) is
forr woelded jsinas, Bosh wables were computed for Schedule 40
i s hwever, for all procicl porposss, the same fgures
can alsn e wsed for Schedule B pipe sizes, These mbles

Tabde C.Ha) Valaes of Fand £ for 300 psi Initial Storage Presore

sholil b vsed o dewrmine e equivalent lengh of pipe for
fictingrs winless manataciores’s test daa imbicae thar ogher
facvors are appropriaie, For mechanical groosved fiiings lsied
For use in carbon dioxide sstems equivalent lengih dan
sl e olsimineedd Troan the munufac mrer

Foar pewmibinal olsanges in elevation of piping, the chamge in
heaw pressure B negligibde, However, i there is g sobszingial
chamge i e#levation, (his Goror showlid be mken into jecont
Thie head pressuee coprection per foog of elevanion depends oo
ihie premge line piessare whees the elevation mkes place
hecauee the dessity changes with pressure, Coorectian faetoms
are given in Table (3 EF and Tahle C1 (g} for lovw-presoee ancd
high-pressure sisiems, respectively The cormection s suboneeed
Froms the wominal pressure when the flow is opard anid s
ddclerl iex thie termingl pressace when the low is dimemward,

Pressurne Lf

[pli]- x LI 1 'd 3 4 5 =1 i -} 4

an i L1 n L1 1] I i} Xl L £l L1
Hin 1505 THMi Rl Eh 3 A7 A 48 187 TG il
a0 {k315 1114 0 1020 LiEa 018 REG 14 Tk TG BRI
0 {987 1 8l 15306 40z 1448 1402 1357 1410 1264 1216 (R
i {LR0G j Rt TG0 1911 1571 1831 175} 1744 | 704 16 1GEY
50 ibGEn 205 23R Z2R3 2248 ] 14 2176 2189 20 2005 qET
e T {733 ETT e Y GRER 553 Q510 2487 454 L R
Eall {LE41 R pat e 11} M 2RES plea oY 995 2707 F68 2798 T8
win (kY50 HER RIS S 3153 A2 b 1 g HHITh S a2 2o
20 147 g SN IR k! 1 E7a 544 925 REL 3277 A254
i 1165 GTE SEGN AR 3612 ol 35T Ah40 4528 SHG RS
160 1874 &1 A4S 25En 2R07 1788 A0 A7an 57l 4712 Qi
L= I Sy 400 4 SUE auRl HGE Au4H st | du14 UG AETH
170 1497 481 4167 415 4is s 410 HIIE 077 4Hi2 Aindii
1650 |.612 ERIEH 430% 4201 4277 421654 4251 493737 4395 A2 LR
La0 1.731 44 4405 4418 EET 4500 4378 41614 4304 4541 459
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FEE L

Table C.1{by Valuees of ¥V and Z For 750 psi Inktial Storege Pressor

Pressure

(psil Z 1] 1 2 3 1 5 [ 1] T B ]

T EIA T ] 1] il 1] 1] il [} '} 1] i 1]
T4 LGS T LR bl L Fa Ml 20l il 151 Ich i |
Tan LiT5 uin i bfal | fuh] TAE TR {ih {2 G G40
720 {110 L1436 15401 15345 155 LR 12nE 1161 1115 1068 102z
Tin LLREh 1882 155 1704 1750 I kG L6l LG 1572 162y 1451
FLl 174 2514 2271 2220 2156 2145 R 1) HERY A LR LR
B L2005 2783 el 2ab 2E0E 2T LRI S4Bl 2441 20814 /a7
A 0205 Ala0 Aira HEM MR 2474 HEY H L 2HA6 EL A 27
PR L2955 AR5 EELT AR FI6 3977 SRR JU0E Fa50 3210 H170
i Ak 200G 3016 it JH40 T2 HTh I726 MEE 640 Sl ave
LEEI {327 AIHG L B £ I 4176 4134 SE0NE HGE M2 A AL
Tk db Al Ak diln 45505 4534 ELE L 4457 1451 434 a0 4325
150 305 SR LAY iz 480N 4R =21 ATEh 474l 4716 dins
120 427 Al i sl i b i Hell! il Bl a2 Y s MG 1L i e
B A, 462 Sl Al st G ands S0k B S4a7 R LaG2
LN {495 GGT SUG O RET4 R4S il IR G740 a717 WA
N k555 fi2a (i G2 Gl il 44 Al I Ll (LI [Tk Wy
L] k5T £iTil| tifkil i (iE o i el 1450 a7 ik (Erhs
Gl k£ fifil fig |2 GiHS (il [l el 1557 LR fifal i (Fath
RiEM LR FhI0 TEg AT TOGEN TiMK3 EOTE Bk [ GG AR
el {k{ES Tl | TG Faz0 T4 TR T4 TG T1EH] TEGS T137
Tebl LA b Thia T T TR A THIE 7472 T 7482 Tatn
el 1,750 THEd TEA TalG Pk 7 T TN THLG i | T
RE0 {792 B EOTE REZ BOEE HIMES TORE THLE TUSE 711 THRE
BI0 {327 "2 B0 R27E RI56 BE5-E 211 E1EG =166 A3 B120
il LT B a1y g407 TG Bd5d ] R 411 A0 a7 Bi45
B {LHUB Hial HTMI BTOW BB BT Bris BhHih Bk HEAS BahRl
4=l ik OAS LALE R B A BRI b .l RALR HH]2 Lt b BT
470 L9667 Oy40 Open ajin el o7l EENIE T 13 B RS BT
410 (TN et R E ity o2 LR 44 L] G a7 o168
450 LikES e O e R T HERE S W0 L LR 0a75 R0
A0 LTS = [ i [ G2 Uikl OEYT Ll L UnT4 nak i et
430 I It L R ths ko BELG L1 TR ik LR L | Lrl B
420 1. 146 100560 10014 [EALEE gl CHBRE LERE R LE e o916 CIL URAEN
410 1. 154 IR Log v 1 aT 10L4E 11 (LHRLE (TELES 1K 100G 1K
A0y 1230 1025400 LIS ISl L5 1iERL) 2GR Deddh 10254 10219 PELAIE
490 1262 104HG 10472 15 1S 142 Ti-EE4 PEERIE ) JLIRE JLER L 1555
RTE |, AN 02T 10iGlA JiaGt 1S5 %71 HEGSY [[ILRE [0 10515 LEESTHL
A0 LA344 il ([ LY 10735 a2 17 It TR 11HifiA 10 LY
60 1.5586 T0EE] INETH 1iE6R I0E5S 10EA =27 L4 10801 10748 107575
sl 1420 1105 LI PR N 147R 11 a4 Bkl LR 1046 IRLETIEE
D 1475 11154 e i L REH I HIRT F0T5 (NEL 1 14K50 1 1159 1HRT
AN 1L.O0s () H2 § Fd i 11220 TEZ4 ) L I 1] 11 1= 1ElaE 11 IAT 11140
0 1.6 115G 11545 11354 1825 1515 I 150 I 120 11240 11264 1258
B 16110 114558 11448 11430 11428 1i414 1 T40E 11508 11547 18377 1 1565
Wi L.6aT 1 1558 1154 11559 11520 (NE R I 15is (AR 1 1484 11470 11460
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1250 CARBLN THONIDE, EXTINGUISHIMG SYSTEMS

Tabde C.1{c) Valises of DY and IF for Varioos Pipe Sizes Tuble C.1ie} Egquivaleni Lengihs in Feet of YWelded Pigs Fiitng
Laside Elbs ey
P Sk Thbammatiare 9 D grees
oned Type fim.} o i Lang
% &l L6 e 454950 Flhow  Elbow  Fadios and
i sll:l o g ”-:Ea et PipeSize Sl 45 Sid. 90 TeeThru  Tee  Gate
i i i o A | Ari Dm Dwﬂ
1 S, .0449 10615 (KL o) k. : e i Valve
| ¥H 1unhT 11,5 0] s ¥ 02 {1 LG 1.6 {14
14 Hal. 1,340 1 L AMK L 0% (.5 iy ] 4
1% XH 1.278 1354 1.GAS " R M LEH L L8
14 Sard. I.6l5l 1.813 o Ry 1 . 1.4 I.1 b ikf
1% XH 1.5 1, G} ER ] 14 .7 LE .5 4.6 &
2 5nl, & nT N L 407 Tk 0.5 21 17 hA LR
| 1,994 2988 1760 ! 1.0 2.8 L it 1.2
il Sard. 244 3,0 G S | B 0 iy b 1.4
2 MH 2505 2 858 NG 4 1.5 4.1 13 (L1 1.5
9 5. RIS 3045 h41% 4 2.1 R +.4 44 T4
TN 2 I oy 240N ; 9% A7 55 FILl R
4 Hud. 4. 126G 5.7l 121 L1 A0 d.1 fith k| B 1.5
4 XH P A 14054 Fowr 51 nmis, | = 05048 m
5 8. mIET T4 un 4y
5XH 4,813 7.14 29146 .
I;.!.H] 606 ; =0 74 Tabsde Co110 Elevatken Coreection Factora for Low-Pressire
i%H B, 741 B A4 19 Syl
Average Line Prossare Elevation Correctbomn
|H|-'| k'n pni_-"!'l ks m
Wl i 0,415 [EEL]]
AL LR 0,547 .76
_ ) _ id} i, 1. 2655 At
Tabile C..H'd:l Eq.l:l!'lﬂﬂl ll!glh i Feed of Thresded PIFE AT | Eint 05 4 M
Flating i) 1517 0167 178
) 1370 0,134 303
Elhaonwy LAQ1 1241 01437 LA L
Elbonw Elbow 1 Diegrees Lnbim 1430 IRE! LR o] .42
Bed. Sud.  Long Radius Coupling L4 W5 0.067 1.5¢
Pipe Sise 45 a and Tee Tew o Laate
{im.} Deprees  Degress Thrs Flow Sisle Valve
Tuble C.1ig} Elevation Cormeation Faclors for High-Pressone
- 0.5 1.5 {5 a9 4 S
' SVRICTI
o Lk 1.7 1.1 24 4
% L0 2.4 1.4 4.5 .3 . : :
i L3 g L8 5T 6 Average Lime Pressun Elevation Cornection
] Ef; L7 3.1 a5 1.0 I:ﬂ P’ﬁ kFa p:ﬂ,-"ﬁ kPa/m
" 20 £ o a7 1 T 2
y 24 o R Ak 1. o 7 5171 452 7.9
i a1 i 11 1% .4 14 o it i e
| A0 0.7 6.7 o] 24 ien i WEELE S
5 a3 154 a4 27.4 L] 550 2703 0177 4. Ol
[ ‘I_|'. 16,2 (TN :'l::.'.l."‘ 1.5 :'|ﬁrl.i S'Hli (1 |.'-l|'.| 3.&'
e — 450 A105 0135 244
R e U= R A 400 2758 0105 2 34
A50 2415 485 162
RIILH Mt 1LANTI) 1.GH
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For 5l unite, 1 pal = 889 KPa 1 lbimin = 0454 kgmin
FIGLURE C.liah  Pressure Drop in Pipeline For 500 psl (20468 KPa) Storoge Prossane.
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For Sl umia, 7 gl = 600 KPa, 1 Bévmn = 04548 kgiran
FIGURE i.1{h} Pressure D'r-np i I":Iplint fox 'i'!-ﬂ]::i 15171 kFPa} Eln:fmgt Fressure.
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12.52 AR THORIDE EX TINCGUISHENG SYSTEME

Amnex IV Total Flooding Sysiems

This @mmes 15 o & it .'.-,l".l.h.r' TR RIS alr'.l'.l.u-. AEPA oo
friad i dmfauded G d et finfues oudy,

L] Design Theory, From a pesformance sicspednd, o tol
fewaling sysiem is desipned o develep o corben dioxide
conceniranion thar will extinguish fires in combustible miaien-
als lcsved inoan enclosed space, Tt shoubd alse mainmin an
cffecive conceimmikan uegil the maximmm empsnanie s
e peduced below shue re-ignicion peini,

Fost: iy masberials, thepe coald b o need o mainiam w
concenimaien of carbon dioxide e allow for conling, Sheo
metal ducing vt can be heped gquickly and sulzmcanally s an
exaanple of wlere muintaining the coneeniratiasn for ooling
ian be necessan,

The concenmuton of aohan dioxide requirsd depenids on
e vpe of combstible marenal myolved, The comcentration
of carhon disegde. has been pocumiely determined Tor miost
anrfacetvpe fives, prriculady those inwdving Bouids and gases.
Wit o thiss indfomrmatson has been clnied by the LS Buarea
af Mines For deepstater] e, che crtical  coteenrmation
redquired Tor extingukshment is less definie and has in peaeral
been esraldishedd By prrciical west work.

The volwme of cirlson dioxide required w develog o miven
conceniraian will be preater than dhe final wlume. remaining
in ahe enclosare. In most cases, corbon dioxide shoakd be
apglier] in g pmoner dhal proowees progiessive misang ol the
aumosphiere, The disgpliced aimosphere i@ exhousaed freely
fromn the enchsure chrongh virious ansll agenings o throeagh
specinl vents, a5 carbon ciosicde s ingeceed, Some carbson dios-
ide: s therefore lost widh e venied atowsphere. This loss
becoanes greser ar high concenmations. This miethod of appli-
aatidmn ks Gallid Free-e e Aooding.

Linder the preceding conditios, (he solume el carbon diosg-
ifle pequired o develop a given concemmtn in e gonmos
phere & expressed by the falbivwing equitions;

[ 1a]
o= ECT
1M -F00,
anr

1. 1k]

X EE.MH-E“L

0} =0,

where:

=2 TI8 [numural Ing.'lril:'hm e )
X = wolume of carbon dickide added per wlume of space

Fromm ihie pr-rn:-cl'i:ng rqmri.nrr.. the yolame of crbon dicse
il mqlrirh‘i [ ﬂﬂ'vr'lnp Y F'nrrn comcemntration can e caleala-
el This qu.'lrlli:'!.' of carbwn dicwide aan be rxprﬂsr.r] im ierms
ol cuhic Feet (cubic meters] of spare pmn.-rrl.'-d e pnund
“u'l.ngﬁm'l of carban dieicle ar |'|nu:1.:i| |:J-:i||:|ﬁ11r.||s|| o carbion
digxide per 100 7 (k28 m7). Thewe results hove been caloulas
tes] amel plod ted dor ensy reference,

W2 Ecktian

Oine such curve is shown on Figure T] (a), O this corve, i
v asmnmed it the cartsan disamle woukl expand oo
volume of @ ft'/h (K56 m'kgd it a empernmre of S6°F
(A0TCh The top curve {complete displacement ) gl the
Bastigmist curves (o eftlus) are thesreiead esiremess ploseed for
cofm parative pargeses only, The maddle comve (free ellux ), the
curve 1o he wsed, masi b wempered by proper saden faoore
Simiker infonmation is alse gven on Figaoe L i dhe fonm
ol a nesmograph, Column A shows esogen aontent of air-
carbon duside mivmres; Coliomn B slenes weighis of cirban
dicsiche in air-carbon diexide migores; amld Colomn O shiwes
cubke beer per peaand of Giclon dioxide Gy sir—carboan dixide
mix e, [ this cose, 1 was assimed thar e fnal wwope e
warilel be absin S0°F (10PC), giving o volome of 838% 007
.52 m* kgl ol carbon dingide, The pomogmaph theretone
inehicares somewhia greaer gquan ities ol carhon dicxide for the
s conscenoiion, The data i Chapers 4 thoough 6 e
Fgrsestl evmy sy espuamsions oo 90000 Q056 " kb ool corbieny dlivsy-
icle, 10 sheouilel Bue peste] thi inesone wellinsiloed snclosores,
such a5 freszers and wiechos st chambers, compleie ancd
ragaich vaporizion of the carbsm dioside dischirge might sl
e Foor sl coases like these, the manufacirer should be
consilied,

The time regpired for conling below the re-ignition poini
depends on the type of fire amd the malating effece of the
oo bustible mimerial, For sarfice-gype fives, i can be asuneed
il the Are will = esgimgaisled almos es soon e the disined
conveniration & ob@inst, The enclosure shoulid, of eourse,
retain w repsamble concenmmition for seane time. afier the
carbon divaide has been injected, which provides an additosal
Farcior ol safety,

Fuor decpseatied fires, the soncentmtien shoald e main-
tmineedl bor o lomger periond of thne becase the hor maerial will
coial ofl slowly, The cooling tme vanies considerably depend-
iz o the manre of dhe naerial Beaaise the Conling dme
tiels 10 be bang, i B oecessny we give comsilenible soeion
1 the problemy of mainiaining the extinguishing concent me-
tiom, Surface fires and deepseied fires ave hasically eilfesen
andk shamilel he apgroached with somewshar different objecrives
an e,

Examiples el hazaels proieciend by tond (looding systems
inchude  poins, vanbis, enclosed  machines, duces,  ovens,
comuiners, and the copgens leseok

.2 Additional Resources. The desipm of o oinl feoding
carbon dicsicle swteny can be s challenging tisk. The need
aldress muierial conversion faciors, ienpermaine viiacme,
anel nnclosabde openings gre jist a few of the absiacks. The
FS5A palblicatican, i Gaide e e aath Lo Do Tidal
Fluoding Appliretions, takes the user through the dessgn of o Ok,
system, complete with examples
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Chepaan remaining ()

dioxide expansion of 8 I/ (0,56 m'kgi].

Requirements For Inert Atmaspheres [hased on a carhon
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12.54 CARBLN THONIDE, EXTINGUISHIMG SYSTEMS
Froc pdiu Amnex B Surface Fires
10—~ T T Thas ammeg 45 vol @ ark of e wegueset of e WA doe gt
Dt ix el for ffiresmatiorem! fooses oy
a0 g0 g0 E.l The reguimmments given in Section 5.5 ke into aocount
25 4 s varinus feciors that conld affec (he performuse of the
carbon divsicle smicen, The question on limitnn of wnelos-
i & 20 & 5 hle openings s fregquendy encounters] wmd s difficuls 1o
5§ 18 anEwer in precise iems Becisse airfioe fires ave normally of
™ 'E L the type: thist can be extinguished with lecal application meth-
0 70 E 70 ols, 51w hodoe betwesn toial flosding o bocal applicaion can be
= 1w E 7 il amy the hasis of the quanniy of carbon diogide meaguired,
E T 35 8 This chobee: is illusiraied in the folowing examnples. for the
'Ezﬁﬂ I Tw b E Eﬁﬂ 7 -g enelosure diagrammed in Figore F. ),
S : fil LR 10 E
. e T 8 ¢ @ 11 Example 1:
_ﬁﬁl} f 2 50 g B 55‘3 12 E Violwine of spoce S
=2 E . é 3 ]f" Tvpe sl commliusiihle Gisnline
% a 18 E Ventilation npenings
E'm 0 g w4 g # Ew a Al outhet near ceiling B
& E z Air inlel centered at ¥ 1L below oW
] L 20 :
E cEfling
3 15 X 4 T X an I'.I'e-.:iﬂu concenirinn S Tinbile 4% O
o an T ]
a0 - 3 sl Violume facior [Ner Toldle 55 Hal] 18 £k Lk,
40 Rasic quantity of C0, .
2 =0 J:LH"’ =1111h
10 10 : i s
20 Marerial conversion factor fae 534k Becamse the design
g 0 cunre At sl over 54 pereenl, neeeoivee g is aeeded,

For Siniis, 1 B = 16:0:98 kgém™ 1 1k =0.0624 m¥hg,

FIGURE D10k

W2 Ecktian

Ciurbon Digxide Requiremends for Inert
[hased vn a carlsen dimhiempanlinnu[
835 BT (052 o Ska |

Special confinions s 505 Cirbon diogide will be lesi
thraageh the Bomom opening while @i eniers through the wp
opening. From Figure E. 1 (B}, the Toss rave il Te 17 N mine
b oo emtration of 33 percent wl ¥ 0,

Ackditioma] cartson dinxide for openings (e 33,5, 1
17 =5=8510h

Toal carbon alicside reguired;

LRD & Bl= 1906 0

Examuple 1 (51 vitsp:

Voluwme |:|!'x|:|:|.q:vr: B m’

T sl commbiusailale Ceasnline

Ventilation npenings
Adi omtber near cetling b5 m?
Anr el centered at 2.1 m bedow 1.5 m"*
vEiling

I'.h.-::ign comcenirmainm (e Tl Hi'e T,
i S e |

Voluwme facior M Telde L3301
Besie: yrimmniny of £00,

111 m® s kg 200,

o

fi
.11 ¥
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Maverinl comwersion Goor (s 5340 Becausse the desigm
eanrerimicn B ool over 54 percen, nes conversion is neecdesd,

Special comditions fes 335k Carbesm clioxide willl be los
ihrogrh the howom openiing while air enters through e joge
operigg, From Figure E (b, the bss mte wall be 85 ks
e for oo coneentmgicn of 34 peroentat 31 .

hallidisional carbom dlicsgicde for openings foe 535 1)
Biow L0 =42.5 kg

Tortal conbwon dlivside requived:

486 + 425 =011 kg

Examphe 2:

Volume of space 200 i

Tvpe of combuisihle Ligisanline:

Vientilation openings
Adr autlet near coiling fiver
Airinlel centered st 71 below 10 i
weiling

Elﬂrgn reweenorinn | See Thbie % 0,
5322

Basic quinstity «of C0)y 0D

——=1111h
£

Audelihonal cavbon divesicle for openings (e 585 1)
17 = 1= 130 I

Total carbwn dboxbde required:

L1E + 13 =281 I

Because the compensation exceeds the basic Booding
refpuibrement e 520 0L reler v Chapaer O, Dlshng the sate-by-
verlumee methd, 65,302 staces dea the wane of dscharge can be
reduced oot kess tias 0D Th/omdioedt” for acnial walls
completely surroincding the hazad enclomore, The epealngs
can e caloulated a8 & percentage of wall coclosure o deter-
inhine 4 proper discharge rate, The oal spening arcads 20 0

Total wall area: {10+ 10 & 204 30 = 10 = GO [*

Bt ol discharge:

gl ol
|~ 2E 25 =127 IS min- it
Gk
Tl cave of discharge
{27 = 2000 = 540 b/ min
luiuntity of carbwon dinxide:

W o

Local aggplication pedquires a biguid discharge for 5 secoduls,
I il vaset o high-pressune soaage, the queingine ol carbeon
eliggniche mier be increased by 40 percent (s &3 0T o ensune
g Alsecond dischorpe of Tuuid, When  the openings  wre
increassd w0 30 0 each, local application echniguees will
reuite |es carhon diogide than el (heeding for o L
presure il high-pressore stormpge.

Exanple 2 (51 vaigsh;
Volume of space b
Type af combusaihle Laasaline
Ventikatiom openings

Air ontier near ociling 10w

Air ilet centered at 2.0 m below 1.0 m*

ceiling
Desigm concentrgion (Se Tole R32 20 534% Oy,
Ehaste wquinintity of C0, n

'I.T =4f.0 kg

Acdditinnal carbson choxicde for -:|-|'u'|1.i|1g: frer 5.3.5.1 5
B5=10=85kg

Tl carhion dicwide required:

A8.6 + 86 = %6 kg

Becanse  the n:n'npr'm:.l.l:in:m excerds the hasc I:'Ii-r.rru'ling
mquimnrnl e .20 T1 refer 1o l']1..'1|:||:rr f. L"::i.ng thi |:|||;-.|-_|:|_-.
voslume methodd, 5552 stages thas the mee of discharge can be
refluced bo e Tess than 4 |nLg,.l'l'l1i.1||-r:11 for acneal walls
completel surrounding the hazard enclosure. The apenings
an b cabeulated ws a pETCEnEge of wall enchwure o deters
e presper d.iu'hm‘ﬂ':' rage. The wodal rq'.rt'n'ing aren is L0 m

Toial wall areaz (3 + 5+ 6 +6) =54 m*
Rate oof discharge:
2y ]

EI{JE =4 jed=44 kg min-m’
szl e el thisc harge
4.4 = 54 = 28006 kg b
ity of carbeen elioslde;

FETR

L)

= 11E8 kg

Local agplication requires a liguid dischaage foc 30 secosuds.
Io thie case o I:iﬂh-premure slorige, L |:|1.|:|:|.l.i.|.'!.' bl carbon
dicxicle st be increased by 460 percent (e G300 i ensae
a Jlsecond discharge of lkjuoid, When the openims e
mereased 0 20 m® each, bl application technigues will
reguire less carbon dioxide than wetal fooding for both boe-
pressure and high-pressure storage.

20e2 Ediion
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FIGURE E.l{a) Dingram of Enclesure for Example | amd
Examphe 2.

I | I .|l:-._.-"'_' .-"'_J"__.-a'
. TN P B Pl Pl W
§ T S P (i P P
s Sy P MO
3“..-:" - i ‘H,,.--f' et F
t st LT
s OV AT
=]
2 b |
s ?-ﬂ -‘._I..-d"....} s . -
E Al - I . o s i =
f==aisse
4 : . ' +H
3 -"""‘f §” '&"ﬂf
2 - -
tﬁe 3 4 EATO0I0 M 20 405060 0100

Foot neight of atmosphere above comer of opening
Far Slunits, 1 1= 0,305 m; 1 Bémin 17 = 4 50 kgimin m®

FIGURE E.i{by  Cabeolated CO; Loss Rate Based on an
Asspmed T0OF (2170} Temperadure Within the Enclosime nned
TUF (21°0) Arvhicrin Churshdie

Annes F o Loeal Apphication Carbon Thoxide Sysiems

This iy o1 vend @ fuerd af e Tagreiranls of Fiy NEP doarwmend
el 45 fur:{.'u.l'.-'.d_f]u irrﬁn'mt.ﬁ,l.l.upl'lfm.lj;lql.e-. ur.u.lj'.

F1 A local applicatsn curbon dioxide sysiem s desagned o
appdy carhoa diogide dicecth b fire that coald ooy inoan
avei o space thal essentially has o enchsore surroamsiing i
Sarch systers shoubll be designed o ddliver carhon diosede 1o
ihe hogd being prosecied in a oanones than will cover or
suarivarsl all Bamming ao Aaming surfaces with carbon diogice
luring espesativn oof (e sy,

Tlee o yute ol time ol applicaion vequired e pend o
ihe pype of combastble marerial invobed, the mnure of the
heaidd iwhether i s o Biguild sarfece; such as a dig wank o

W2 Ecktian

gquench tank, or a complicaied piece of machinery, such as o
prinming press), and the oo and spacing of the carbei
dimsiche noezles with respec 1o the haarnd

The impaoriani feciors o be considered o the desggn of o
laal apphcaion sysiemn are tie e of fow, the heigh ancd
wreq Hinstions of the wozdes used, the amosine of carbaon
digmiche needed, wnad the piping spicm, The lhoang sieps are
nmEcesary o lay oun s spsiens

(1} Determine e arei of the hazapd i be prowoed, In
determiming this ares, it B importan @ ky ool o scale
the ol hazards shosdng all dimensions and Bmisitions
o o placemem of pomdes. The imits of the hierd
shoailel T coredinlly defined o include all combaestibles
thaz conlel be dncluded in the haeaad, and she puissibilin
aof suech or acher ohsdrsctions thin might be in or near
e hamerd shoasld be carefilly comssdered,

2} For overhead-aype noeles, bised om e hieighe Limian-
tinms ool thie hazird o be pronected, T om the noesles w
cover the hazand by using varieas noedes. within the
hieighn el area limications (e are expressec Gn il lisi-
ings or apprnals of these noeeles. The limiis on aren
cmerage af o noezle tor a pansular height are deter-
wiinel fiom listing infoomation, which is preseneed inoo
oo samifanr b thie sheweny in Figure FD{ad In congider-
ing the area vevered by pramicular peeebe, it is impariand
i rememnler thit @l noveke coverage s laid oue on the
beusis. of aggpooximuie spsres Chait ihis step for ankeide
ol lEnear-types nogbes

(3 Based on the height above the hagnd of eacl srede,
deiermine e opaimum flow raie a0 which each nwozade
shoaeld dischurge o extinguish the laged being provec-
weil. This b= determined from o corve suclh as e e
shivam in Figuoe F L), given in the indivadual Bsings or
approvals af noeeles. For tankside or linear nieeles, bised
an the configurasion of the haacd, lay oan the nozeles w
conver the haeard within the spacing limilagions expressed
in appravals on lstimgs, Hesed oo e spacing or area
coverape, selecr an appropriae low race from s approe-
vl o fisting curve such a5 the ones shaown by Figire:
Fil (e and Figuse FE gy, it this steg for overhead-aype
nneles,

{4k Determing the discharge tme for the hagrd, This tme
will phwavs be g meinimum of M ssconds, b s oo be
loniger, depesding an soch Fctors as e maers of the
muierial in the hazgard anid ihe possibiling thai some lwol
spHs can regquire lenger cooling,

G dubd the esy s of the individodd nioezles i determine
the vl Noow vave, and maliiply this sum b e darion
af dischanze W determing the o quanniy of carban
dligiche needed o pratect the hazand, Then mualiph thi
number by 14 (for high-pressire svsieas) o obeain moal
capsasity of spmage oylingdess,

(fik  Locwis the storege tank o eylinders, wml By oo the
piping connecting the roeales and saorage conuingrs,

(7F starting froem the storage cylinders, compuie the pressuns
deop theoumgh the ssem piping w cach noeele i abiin
the werming] pressure mi ench noezle. (Se Section £ 1, ) Be
sure 1o wllimy for equiselen kngihe ol pipe for warioons
firtinges anel system conipoarents, Eguivilent lengihs of
syatem componends are found o individoad Besings o
Approvals  of  tiess  componsnis, Sssanee TR sl
AT kg siomige comiditions e high-pressure storge
and M0 pa (HHE kPal sworage condigions Tor o
pressnie siauge of carbaan diogide, Foi the initial lyyoai
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it is mecessaly 1o assume sees ol the piping ae varioos Bl
provivais i the sstein, Afier Eoing dhieogh the conspus-
st ddereriminee the el AR, it comtlel b neces-
STV 10 i-l.ll_i'il:;l He=se |Jirw:-;i;-':-.q ¥ o o b nhiain ]liﬁllrl' |
or lewver nogzle pressures so tha a piogeer s e can
bt s b=l
(ah  Based omothe nozzle gressares from aep (7 and the indi- E ==
vidlunl orele Floay neces fooem step (51, selao an equisaben | 3 2 ¥ .’,_..l-"
ordfice thal comes clossy we e ares thas produces the
dhesapn low rane using Table 4,752, 0, Table 47531, aml 'E !ﬂ
Table A4 744N é o0 ]
10
i
a
- 2 o z 4 E B 10
'E // Area coverage [
ﬁ /,.. Fai Slundis, 1 7 = 00820 m"; 1 kémin = 0454 kgimin
E L ’,,r FIGURE Elic} Typical Listing or Approval Curve of a
'-E Tunkside Node Showing Flow Rale Yersus Area Coverage.
3 i
5/.-"
ﬂﬂ i i ] il 10 i
Hesgha {[t)
Far Sl units: 11 =0.305 m; 1 07 = 00829 m° '_?Rﬂ
FIGURE Flia) Listing or Approval Curve of n Typical E__... T '.-"'".?.
MNoazle Showing Moximnm Arcn Verss Height or Distance & i -’ff -"f.!
From Liquid Surface. £ AL AL S
=10
=
100 % 5
a
i o 0 2 a4 ] ]
2 Hezird width ()
%e& Far Sl units, 1 1= 0,305 m; 1 Bémin i = 1,48 kg'min m,
B FIGURE El{d} Typical Listing ar Approval Corve of a
.E Limear Moade Showing Fiow Rabe Versas Homard Width.
g, 40
f
(|
20
r
] ] 4 i ] !

Haight (11}
For 51 units, 1 = 0305 m; 1 Bvmin = 0454 kgimin

FIGLRE F.iibp Listing or Approval Corve of a Typical
Ml Showing Design Flow Bare Versus Heighe or Distanes
From Liguied Surface,

20e2 Ediion
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Armey G General Informaiion on Carbon Dioslde

This @mmes 15 o & it .-:-,l".l.ﬂ.r' TR RIS ulr'.l'.l.u-. AEPA oo
il £ imFaaded Fﬂlﬁ'rrmrﬁl.-.-q.!'lﬂ.-nlfw.-.». ey,

Gl Carbian divsiie is present in the sumasphers al i gver-
ape coneent o of ahoat 004 percent by wodumee, s alss
el end produc of himan and animal membalisan, Carkion

dicikbe nfluences cenain vinnd Tonctsens oo ouneber of

i tn g wavs, bechsding conirol of respiration, dilickan amd
casieriction of the vastular spsaem — pivrtieularly the cerelicon
— il the pH of bady floigls, The coancenoation of carbion
dliomsbe in the o maems the mic at which earbion dagide s
released from e longs and thos alfeces the concenmeion of
darbon divide [0 the bdsod and tsoes, Anincrsasing concen-
it ol cachamn dicegicle in e can, teeretore, beonime dasiger-
annds clare o resdlactian in the mite of pelease of carbaon diogile
from ahe loosgs wml deoressed oxvgen inake, [Further detils
af carkon dinzide expeoure can be olmsing] fosm DHHS
CMECHSHE Publicagion Moo TE-1904 | Persomnel safety consiler-
s gre covered o Sedion L

Tabde G 1 provides informanion on acuie health effecis ol
high concentrions of carbon diodde.

Table G.0 Acote Health Effects of High Concentrations of
Carbon Moxide {with ln.l:ruuing Eq:mlur: Levels of Carlson

Thieside)
Cameemiraiion of
Carhan Diaxide
i Adw (%) Tlome Effects
3 Severil hoars Heswdache, dyspmea apan
mibed exeriinn
3 | by Triltion of cerehual blood
il e e
pulmorry wentilotio,
amcl increased TN
dedivery po the fasues
-5 Withiz o few Mkl headoche, sveating,
MIinLES amel chspnca at rest
L =Y minmuies Hearing and visibbe
IEYET R THEIFEL
) Bmines Headache mnid dg.upnm
Several hours Tremaors
7=1 Few mimnies LIncoimseanuEness: o e
[TTaPars" S T N LT * TS
L% s s— Headache, increased hean
1 Teui rale, slwrines of breail,
clizziaviss, sweating, rapid
breeai gy
L= = e Drizaness, dronisaiess,
severe musche twiiching,
amcl uncomscionsness
1730 =1 ol Less ool comtvedled and
prurprssciol activity,
UNC IS oL s,
corvilsions, coma ancd
dlizst |y

Suyree: EFY AA-REAHEINEE, Febieuy JiHnN,

W2 Ecktian

Cairbin dicgide s w sawiard commmercind prodoet sy miomw
teess, 1t s perhips mioss fomilar as the st gives the “Hee”
in soda pop and other carlssmaierd heverages. I indusirial
applications, iis wsed for ba chemicsl propenies, i mechani-
cal properies as o pressrnizing agenl, or s refferating prop-
eriim s oy B

For fire-exiipguishing applicatons cubon diveade has o
nuimber of desimble properties 1 s noncemosie, nondsmeags
ingg. ol leaves o residie ro clean upafier the fivs, I poovide
g owih pressare fo discharge throagh pipes and noesles
Becimse i is a gas, i will peaedrave sl spread w all pans af o
hazard, 1n will nast condses elecoricig and can thersfors b ased
oo lve elecirical hamrds, T can efeatively be osed on praci-
cally 1l combastible matenaks except Tor o few actve metals
anel o] haliades and materials sich as eelluloss mimraie, thia
contin ivallable cogeen,

Unelesr mormal conditions, carbon duexide is. an odorless,
colorless g with o densw about 50 percent greater than the
demsity of air, Mahy peop e insist they can deect an ador of
earbon dionide, bun this coukl be de o imparities or demical
effects in the nosls Carhon dioxide 5 easily Buefied hy
comm pression wivd conling, By furter conling and expansion, i
can he converied oo (he solid soe,

The relamsnship eiween the wmpensre and the pressure
al Fepuid carbeos dioximie is shosn on the carve miven in Figure
Gl As the remperatire of the Bouid incresses, the pressure
also incresses, s the pressure incoeases, the dessy of the
vapon aver e ligguid increases, O ihe otlser v, the Tgpeicd
expanis as she emperioee goes o) and s densiey decrsasee
M ATETF (A10CH ahe Bigwid wnd the vapor hove the saome
denaity, anal of cosine the liguid phase disappears. This is
call=l thie critienl temperature for carsan digxikle. Below the
critical wempertare [RTAF (31701, carbons dioxiie in
closed comimer is part Biquid amd paon gos, Above the crivieal
iempeTaaare, il s entively gas

An uwnnspal propemy of oobaon dioxmide B ohe facn a1
canon exis as a fquid s presaires beloso G4 ped [75 psi abeo-
e (0T kPal), This is the weiple peeint pressare where carbai
dipsiche coulid be present as a solid, a lguad, or a wpor, Beloy
this pressure, i mng e cither a solsd or o g, depending on
the wemiperaire,

IF 1l pressupe ina storage container is rebuoed by Blecding
el vagesr, somie of the Tigad will vaporize ol e remaining
lguich will become colber, A G4 ps (Y5 psi abselie
(T kPad ], e remsiming Bgoid will be comvenied wo dy joe m
a temperatips of <60°F (<57 Funther reduciion in the
pressine to pimsphenc will lswer she wemperaiore of the iy
ice to the pormal = WELSTF {-T9°0,

The same process ke place when Tigoid carbon diogide is
disharged we the atnesphere. & large ponion of dee Tapicl
Hishes v sapor with @ considerahle nerease in wlume, The
resl s converied i finely divided  paricles of div e

10RAF (=79°0), I s shis dey ice or snow than gives Lhe
discharge s npacal white clowdy appearance, The lw temper-
atre Al causes. the condensaion of saier Trom the enrained
air s it esrdlinary witer tog we=nids o persis for o owhile alier
il aliry ice has sublineed,

Carbaen ddingkie is g oolorless, odoress, elearically noneon-
dhuctive inen gas that s g suimble mediom for esiiagishing
free Liguidd carbon diide Sormes sodicl oy Boe [ soows”) wheen
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released divecth o the mmosplere, Carlon diogide gasis 1.5
imes fiemder than air Carbon diogide eximmsishes fire by
refucing the concenivaticans oF axygen, the vapor phise of the
feel, or hoth in the aic wothe point whese combustion suops,
{5 Xewtbam L 3 )

Larbon dieside fre-estingmushing sysems are uselol within
thee Bmits of this sgmdad o estnguishing lires imealving
spewific hazards or equipment in the following socupancies:

1 Where an inent il awenconduerive medinm s
wasenibnl o dlesirble

i Where cleanop ol other media presents o problem

(3 Where sich sstens are peore econemical v imsall than
avaleansg s olher maidis

Semme ool the twpes ol hasards andd equigament that cardbon
ifivxide svseemms can satisfacwnly prowea inchade the following

1y Flammwabde liepoic materials ¢S o 508 §

(2 Fleorical hawseds such as tminsbormers, switches, circoi
breake s roiing equipmeent, aml elecionic sguiganen

ik Engines wiiling pasdine and adher Oammmalle Tiguid
fuerls

(4 UOipehimary combusnbles such as pager, wood, anrd texnles

chh Harardous solids

G2 Addinonal informaiion on the plasical propercies of
carbon digide can be found in the 5PPE Hardbook o Foe
Frifeciaen Erginmring,

1454
2000 | | [
Cridoad
| il
1 |
== =
T - ;
HD T Ligquid regian
- ' P
F | 7
] | /
an| || A |4
g 190 ' |
2 an LJE Trple poin
£ ;E Fi
5D
&0
an Ir!r —
20
Al [Hegaym

o
—1R0-100-E0 60 —40 -3 Q. g0 4F & 80 100 120 140
Temperalure CF)

Fer Bl il 1 pi = €LB8 kPa "0 =% (F - 32L

FIGURE Gl Varmtion of Pressure of Carbon Déoxide widh
Eh.u.ngc-h:l.Tu:lpﬂ'll.l.n': {ornstant volurmse .
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Annex H  Informational Beleremees

H.l Relerenced Publicadons. The docaments or  porions
lserend Bistedd im chis annes are referenced within the inlonm-
tinpial sectiemis of this standand g pee ol par of the requine
menns of this decament unles alse laed in Chapier 3 for
ol ressons,

H.1.1 NFPA Publicatons. Mabional Fire Progectiom Assecin-
tion, | Basenymmarch Park, Chsiroy, M8 021697471,

MF 1, Sdawekoa! for Prodrdle Fue dtegn ichers, 2022 eduion

WEFA W, Standand far the fostalinion and D ol Stafiasary
Canmirivation Saugtne and e Teine, 2020 edivion

MEPA 68, Stondvnd ol Esplegen Pevendion Sybees NG
eilicivis,

MEPA I Metisond M Alermognd Sipealivg Cel® 208
erliviogn

MEFA T3 Recewmemided Poocior e Stalic Eleefecely,  SH0
eclivivnm,

MEPA 6, Sondoe for Vemidedan Contid e S Padaidam of
ool ook Chwwr e, W21 edivion,

MEPA T0T%, Life Seqity Coad™, 2021 edision,
H.1.2 Dnher Publicatbons.

H.1L2 1 ASME Publkcations. Americin Sociesy of Mechungoal
Engineers, Two Fark Avene, New York, WY 01 G5560,

ASME BH1 .1, Poeorr Paaimg Caadi, 20018,

H.1.22 ASTM Publicsions. ASTM Droemmnonal, (040 Buare
Harbor Twe, Bk Box CF00, West  Conshohocken, PA
[T T ST AT

ASTM 51, Ameivean Motogal Steinam fire Mehn P,
UK
H.1.23 DHHS Peblicatons. Deporoment of  Healitl sl
Humany Services, Mational Insntoe of Safesy aml Healih,
Radtsert A Taft Laboraaory, 4576 Calumbin Firkway, Cincinnati,
OH 4523,

CHHS (NICEHY Pobfication T0-194, Crtterag fir o Ravmimes-
el Strrerteiraly Oveavafseiiorad Fxpee o Corlon Descinls, 176,

H.1.24 EPA Publications. Exnvironmenal Prosection Agency,
Willsam Jeflemon Chineas Easi Baileding, 1300 Peannsylamiy
Mve ey, MW, Wishingron, TC -G

EMA EH-RIHHI0Z, “Carbon Dioside as 5 Fire Soppressain:
Eximining the Risks,” Felwuury 2000,

HLES P Global Publications, FM Glebal, 1175 Bosion-
Pronddence Turnpike, POk, Box 00102, Morwood., MA E0GE,

FM Approvaks D420, Afgeeasl Stasdad e Dafou Dy
Extimruasieiug Xptens, April 200,

W2 Ecktian

H.1.2.6 F35A Publicathons. Fire Sappression Syssems Assncia-
i, M E, Jaoprpa Baaarl, Balimene, M2 EES, vt s, st

FS5A .-i,tpﬁu wlion Codele Thelrchinn & o rredars I|'i*:-|l' Fav ."m_r.lp.-:l.'.-.i'.-.u
Sysiews, Mosember 2001

FasA Jhedpn Caide for Ui mth Cerbon Togide Thind Flanding
Aglicatimes, Beg edition, Febmuwy 2001,

FE5A Meopry Cosdefnes for Cordew Dheavicds Lovall Agsblécatioon
Fdefe e, Jiamaame 24110,

FR5A feogre Coueline for Carbow Dioxadle Loval Ageplication
Hundediog- Ve, Dhecembier 2005,

FSSA Fiav Predeciing Systens Prafuting e Caonelenss, Janmsry
JTL

FS5A P Phosign Hanobook e Use walh Spweind Hezard Fise
Sangresion Sptes, Fod edition, 2001,

FaA Tisr Cruade foo Lhe noith Sl Mg e Sufspossson
Spstenis Lowtremears, Sl edivion, |y 2002,

H..2.7 M55 Publicatbones. Manufaciorers  Saandandiaation
Snciety (MES] of the Yalve aml Fiings Indosaey, 137 Park 54,
ME. Vienna YA 32 | 804k,

ANSL/ WS SPOR Ppe Hoeigas awd Supborti —  Miabiols,
Dheagree, Vs medfetoire, Sifection, Apilicafion, o Pisialiatior, WHE,

M55 BPVET, feamng for Dghiug Spetéms Sepona Woid Thiamae
Dvgire, Safction, ceod A picarion, TH 4,

H.1.2.8 SFPE Publications,  Saccicty of Fire Progeqion Engi-
neers, (711 Washingtonan Blvl, Swive 380, Gaithersbons, ME
JO8TS,

SFFE Henabood of Fee Pmiecbon Engereemag, Sch editiom,

HA28 U8 Covermmeni  Publeatbons. U5 Caovernimeni
Publashing Offfice, 782 Morh Capiv Streel, NW, Washimguon,
I 200 100
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Sequence of Evends for the Standards
Develofrment Process

(e W coprmmd wditione s follished, o Rondaod i ofened for
Preadilie P,

Siep 1 = Inpui Siage

Ly |IIFI'-II|: ar.n::-l:'|.|1.|=1:| [romn the |Hi|J|.i.l\'.' cer e coanmitees foa
consitkeratdn 1 develop the Firse Dol

= Techndeal Commines holds Firsa Draft Meetng o revise
Srandard (25 weeks); Technical Commites (5} with Cor
rei'.ili'llE Connimdites | 1 weeks)

® Techmical Commintes ballows on Firsd Drafi {F2 weeks);
Technmical Comminee{s) with Correlating Commiies
(11 weeks)

» Correlating Comitiee Fust Draft Meeting (9 weeks)

& Correlating Commities billogs an First Dbt (5 oweeks)

= Farar Diadt Bepove posted on ihie document informarion
P

Biep 2 - Comment Stage

s Public Commests accepled on Fast Doadt (10 weeks) fol
lowing posting of Firsi Dimafi Regor

= [ Sparecand deoes nod receve Public Commenis and the
Technical Comminee chooses non o held a Second Draf
meetiag, the Standand becomes a Consene Standard and
i seni directly o the Stndards Councill For Bsunnee {see
?i[l."p- 4 o

® Technical Comminee holds Second Drraft Meesing
(21 weeks); Techmcal Comittee(s) with Comrelating
Conmmmitiee {7 weels)

= Techmical Comumitree lellos on Secomd Dval (11 weeks):
Techmical Committec{s) with Cormelting Commitiee
[ 101 weeks)

# Caorrelaging Comimiibes Seconid Dirafi Meeting (8 weeks)

= Correlating Commiteee balloas on Secomd Diraf
[H weeks)

s Secomd Deadt Report prosted on the document infomise
tian page

Step & — NFPA Technical Mecting

w Mutice of lotent w Make o Motion (NITMAM) sccepied
(% weeks) folloswing the posting of Second Drafit Repon

= MITMAMs are reviewed wad valid moticns e ceralhed
b the Modions Commities For presentaiion al the MFPA
Techmical Meeting

o NFPA mernbership meets cach June at the WFPA Techin
cal Meeting to act on Standasds with “Certified Awend-
ing Mogiens” {rertified NITMAMs)

= Commitbee(s ) vore omany successful amendmens oo ihe
Techmieal Committes Reports made by the NFPA mem.
bership at the NFPA Technical Meeting

Step 4 — Council Appeals and Issuance of Standard

& Mestification of indent e file am apgeal to the Stndards
Conmweil om Technieal Meeting action must be Gled within

20 chaws of the NFPA Technical Mecting
& Standkonds Counctl decides, lesed anall evplence,

whedher to Bsie the siandard or fo ake dber weion

Motes:

L. Tume periods are approsimaie; refer o published shed-
ules for acoual dates,

2 Anonal resvision ovcle docwmens with cenified amend-
ing modioms ke approximately [0 weeks o complete.

A Fall revision cyele decunsents recelving certifec amend-
ing modions take approximately 141 weeks w complete.

Committee Membership
Classifications'***

Tl Foflenving classi fcations apply 0 Commities members
and represent their principal interest in the aciviny of the
Clomm it e,

LM Masefeerure: A representative of a maker or mar-
keter ol a i:ll'\ll.HJ.“I:‘L a.1w:|||.:l.1|.'.l'. r snEien. g |.|l:|-u1.i|.m
therenf, that is affected by the standard,

Liser: A representative of an enly that is sulgect w

the prosisions of the standard or thay volunrily
uses Hee standard.

A IM TrstalieyUeintopeas A represenmive of an enticy thi
is i the basines of imnalling o nedid g a peod-
et assernblyv, or system affecved by the standard,

i

4 L Lebor: A labwor representative or emplivee concerned
with safety in the workplace,
. BT Afifelied Resemiedy Tisdeng Ladenwbory: A representative

ab an independent testing bboratory or indepen-
dent a.|.|1'.'|-|iu'd pesearcly l:lrg,ull.i..:.uli.-::ln il |.I-CI'I.IIIIII:I|E.I.|.L'!
andl o enformes standards,

i B Erfareag Awitharity: A vepresentative of an ageney or
Am :hrgun'i?ari.u::.n thai [.u'crl:l.lllg:u.e's arel Ao enforees
stnelarels,

Vo1 Teswrance: A represencsiive of an insursnee conipany,
broker, agent, buremn, or impectiion agency.

RO Consemer A [ wha is or FEpTesen i the ulbmate

]:u:l'vl.'h.u.ﬂ::r ala FI.'\II:I'IJL'II:L SR, 0 REFVICE albested |.'rl.'
the standdared, bot whas is pon isciuded in (25

. SE Spweind Expet: A person wol representing {13 through
(B and whe has special expectise in the scope of the
stinielarel or |'.r-c:-|1|.'il:u.1 therenf.

NOVTE 1; “Smndard” connodes code, standoand, recom-
meenhed practice, or guide.

NOMTE 2 A pepresentative inclisdes an em plovee,

NOTE 3: While these climafications will be used by the
Standards Council o schieve a bafance for Technical Com-
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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