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Uten Chinasathung 2010: Fire Protection Management System of Ratchaburi Power
Plant. Master of Engineering (Fire Protection Engineer), Major Field: Fire Protection
Engineer, Interdisciplinary Graduate Program. Thesis Advisor: Associate Professor

Surachai Radagan, Ph.D. 291 pages.

The purpose of this study is to estimate the substandard condition and substandard act
of fire protection system of Ratchaburi power plant. This idea is derived from Modern Safety
Management (MSM), principal with 5 practical instructions as followings: 1.Identify all of loss,
2. evaluate system, 3. develop plan, 4. Implementation, 5. Monitoring. After the examination to
figure out the substandard condition, which is being considered by the substandard condition of
fire protection system. And after condition of fire protection system compared with NFPA, the
following items are found unconformed to NFPA,6 systems: there are 18 items of fire pump
system is under standard of NFPA 20, 13 items of sprinkler system based on NFPA13, 5 items
of Inergen system based on NFPA 2001, 7 items of carbondioxide extinguishing system based
on NFPA 12, 9 items of foam system based on NFPA 11, and 12 items of fire alarm based on
NFPA 72. However, the above mentioned failures are not significant. Examination to figure out
the substandard act estimations above base on the International Safety Rating System (ISRS).
Element 3 (Inspection plan and maintenance).The evaluation turns out to be that there are
2 areas: Thermal Power Plant and Combined Cycle Power Plant, and 78.04% follow the
regulations. The first of 2 failures: 1. inspection and Maintenance 2. inspection analysis report
and after evaluating the fire protection system according to NFPA, the result has increase
67.69%. Also the user instruction of fire prevention has an 83.7% effect Therefore, it proves that

the employees and people around Power Plant can be confident of Power Plant emergency plan.

Student’s signature Thesis Advisor’s signature
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CARBON DHOMNIDE EXTINGLILSH | MG S¥STEMS

{2) A trorough visual inspection of the installed SyFC
nd hazard arca. The piping, operational equipment, and
discharge nozzles shall ingpected for p size and
bocation, The |acations of alarms and mx.nmm:rgcncy
releases shall be confirmed. The configuration of the haz-
ard shall be compared to the eriginal hazard specification.
The hazard shall be inspected dlasely for unclesable open-

ings and sources of agent boss that have been over-
looked in the ot-ighn]’f:pﬁ:iﬁcaﬁun. )

b A check of labeling of devices for proper designa-
tions and instructions. Nameplate data on the shoTage con-
tainers shall be eampared to specifications.

{c) Mondestructive operational tests on all devices neces:
sary for proper functioning of the system, including detec.
tion and acnearisn devices,

{d) A full test shall be performed on all sys.
prﬂm:dﬁ'oma:n:-

tems Where multiple hazards are

man supply, then a fall dischs tedl ghall be performed
for {iﬂiFEluﬂ. e -

MOTE:  Praar ta testing, proper safety procedures shall be
revieweds dee Secion 15,
L. Local Application’ — Full dischar of design quan-
Uty carbon dioxide through systemn P]wﬁ:! Lo ensure car-
bon dioxide effectively covers the hazard for the Mllym-iod
of time required by the design specifications and all pres-
sure operated devices function as intended.

L. Total Flooding — Full discharge of entire design
quantity of carbon dioxide through system piping to
ensure that carbon dioxide is discha zﬁrhw the hazard
Eﬁd that the concentration ks achi and maintained in

Epcrludnfﬁmcttquiltdb}'m:dutg' n specifications
and all pressure operated devices function as ﬂ?ﬂdcd.

3. Hand-Held Hose Lines — Full discharge test of hand
beld hose line systems. Requires evidence of lguid Aow fram
each na:ﬂ:ﬁm:uadwmmpammn{mvmge.

1-7 Detection, Actuation, and Control,

171 Systeens shall be classified as autamatic or smanesl in
accordance with the fllowing methods of acuation:

{a) Aulomatic Operation, Operation that does not
require any human action.

(&} Normal Monua! Operation. Operation of the system
requiring human action where the device used 1o cause
opeTation i located 5o &5 1o be easily accessible at all times
o the lazard. (See [.7.3.4.) Operation of ans eontsel shall
be all that is required o bring ahaut the fll operation of
the system,

(c) Emergency Manual Operation. Operation of the Fy5-
term by human means where the device used to cause oper-

atian is flly mechanical in nature and is bosted ar or near
the device heing controlled, Fully mechanical may incorpo-
rate the use

m predsure 1o complete operation of
thtdﬂicgwn:f;;ﬁ.) Pk =P

NOTE: The mariskl contral is intended far
uze afily in the event off of mislomatic or nesms! man.
wal astuation,

193 Ecition

I-7.1.1  Automatic detection and autematic sctustion shall
be used,

Exceplion Ne. I:  Manual-ondy acluation may be ted § f-
aH:fa:ﬁrnn'm:ll:p i Maﬁncnwif:gu
eouwld resull in an risk,

Exception No. 2: ﬁhﬁsm@ﬁ;mmguﬁmﬂﬂ#
sysemi

1-7.2% Automade Detection. Automatic detection shail
be by any Hsted or EEE“H method er device that is capa-
ble of detecting and indicating heat, Aame, smoke, combus-
tble vapors, of an sbnormal condition in the hazard, such
as process wrouble, that is likely o produce fire,

e E o

1.7.3 O Operating devices include car-
bon dioxide releasi ices or vabees, discharge contrals,
and equipment sh n devices, all of which are neces-

sary for successful performance of the sysiem.

1.75.1 Operation shall be by listed or appraved mechan-
ical, electrical, or pneumatic means. The control equip-
ment hall be spedfically listed or approved for the num-
ber and type of actuating devices utilized, and their
compatibility shall have been listed or approved.

1-7.3.2  All devices shall be designed for the service they
will encounter and shall not be readily rendered inopera-
tive or susceptible to accidental on. Devices shall be
normally designed to fanction peo froam -20°F 1o
150°F (-39°C 1o 66°C) or o duate temperaiure
limiations.

1-7.5.3  All devices shall be located, installed, or suitably
protected so thar they are not subject to mechanical, chem-
ical, or ather damage that would render them Inoperative,

1-75.4* The normal manual controls for actuation shall
be located for casy accessibility at all times including the
time of fire. The manual controls) shall be of distinct
appearance and clearly recognizable for the purpose
intended, This control shall cause the complete sysem w
operate in s normal fshion, Operaton of thes device shall
not cauge the dme delay to recycle. (See 1.5.7.4.)

1-7.3.5% Al valves controlling the releass and distribution

e

‘of carbon dioxide shall be provided with an emergency

mianual control. This does not apply o glave high pressure
cylinders.

The emergency means shall be easlly accessible and
locared close to the valves contralled.

Dretermination Mb:fmdcumhhﬂiw‘;lnm?eh}'
arid i alarm for & manual conrol 2
ﬂqurn:: an the nature § the harard and safewr
requirements. Where there is no time delay or predischarge
alarm with emergency manual method of actuation, it shall
be asceruzined that the hazard area and adjoining aress
where carbon dioxide may acoumulate are dear of all PETSOR-
nel prior to tion of this device. These devices shall be
elearly ta indicate this with a warning placard.

1-7.3.6* Where gas pressure from pilot eylinders fed
through the sysiem discharge mani {ie., using back
pressure rather than a separate pibot line) is used to release
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remaining slave cybinders and the s coinsists of less
than mur‘fe cﬁde:; one cylinder sln].rl used for such
aperation. Where the sup Ely comsbes of thiee cylmders or

maore, there shall be one pduqiuﬂermmthmdugmm—
imum required to actuate the system. Duriag the full dis-
charge zocepiance test, the ex m|;l.lm cylinder shall be
arranged w operate as a slave cyli

1-7.3.7 Manuval comtrods shall not require a pull of more
than 40 b (foree) (178 M) nor a movement of more than
14 n. (356 mm) to secure operation, At lesst one manual
contral for activation shall be positioned not more than
4 ft (1.2 m) above the fAoor.

1-7.3.8 Where the continuing operation of equipment
asseciated with a hazard being protected could contribure
o sustaining the fire in that hazard, the source of power or
firel shall be automatically shut off. All shurdown devices
shall be considered integral parts of the system and shall
function with the sysem operation.

d i mal fidended do io fubrical-

WWMWW where dni
i that

B e qfw'm‘gtmm provided i fo aperale

1738 ﬂmnualopu—;m;dnm:hﬂlbndmﬁﬂlm
to-the hazard they protect, the function perform, and
ﬂwnwwdol'upirpaum B T -

1-78.10 Abort switches shall not be used on carbon diox.
ide systems.

1-7.4 Supervision of automatic systems shall be provided
unltu specifically waived by the authoricy having jurisdic-
. Interconnections between the compaonents that are
nnomar}linrdumuulahhe system and life n‘fel}l m:h
as detection, acuation, alarms, power sources, main tank
shut-off valve, pilot vaper supply valve, lock-cut devices,
etc,, shall be supervised. An open drenit, ground faull con-
dition, or lass of in in the pneumatic control lines
thar weuld impair full system operation shall result in &
trouble signal. The alarm and troubls signals shall be

transmitted by one of the methods describad in NFPA T1
or KFPA 72,

mwmmqﬁdﬁm“hw

1-7.5 Predischarge alarms shall be provided w give

tive warming of a discharge where harard w gim:?:.nﬁi
could exist, except a5 noted in 1-T.1(c) and 1-7.5.5. Such
alarms shall funciion to warn against personnel entry into
hazzrdaus sreas oz long a3 such harards evin or untl sweh
hazards are properly recognized. (See Section [-5.)

1-7.5.1 An alarm or indicator shall be provided o show
thar the system has operated and needs recharging.

1-7.5.2* An alarm shall be to indicate the oper-
ation of amtomatic systems and that immediate personnel
response is desired.

753 N::; lnd-mung failure of supervised devices or
aquipment wve prompt and positive indication of any
failure and shall be distinctive from atarms indicating oper-
ation. or hazardeus eanditions.

1.7.6 Power Sources. The primary source of energy for
the ope ration and conired of the system shall have the
ﬁrﬁ:r [ intended service and shall IJ-: relizkle. 'Whu:.-
ure of rirsary source of energy wil

for the hazard, the B -or'b-od: an
ndepmdm: secondary (standby) power supply shall s
pILmrg:y 1o the systemm in the :Hmn!’manilum ar Ium-I"T

(less than B5 percent of the nameplate

the p-n {Fain) EC.HH supply. The m:m-darr{mndbyj
lruppifs-h:ﬂr operaing the system under max-
m'l.um'uurrnﬂ]:]n Eanﬂlﬂurja.l'l.dth:nbcqpﬂ{:u[

" operating the system continuously for the full design dis-

charge period. The secondary (standby) power supply shall
automatically transfer o operate the system within 30 sec-
onds of the Ims of the primary (main) power supply,

1-7.6.1 Aﬂtk-cm':aldm:cuhajlbcupcnhlchﬂwmaﬁ
percent afd 105 percent of rated voltage.

1-8 Carbon Dioxide Supply.

1-8.1* Quantities. The amount of the main supply of
carbon diexide in the system shall be at least sufficent for
the largest single hazard protected or group of hazards
that are 1o be protected simulaneously,

1-8.1.1 Where hand hose fines are provided for use on &
hazard predected by a fixed spstem, separate supplies shall
be provided unl:ﬁﬁ;l‘ﬁm: ﬂ? ﬁ::u:ld:u pw
ensure that the fx m:qm rgest single
ard upon which the be used will not be
Jjeopardized. (Fer Section 44 gnd .-l 4-1.1.}

1-8.1.2 Where the auwthority having jurisdiction deter-
mines that continuows protection i ired, the quastcy
of reserve supply shall be a5 many muldples of the quand-
ties required in 1-8.1 'and 1-8.1.1 as the suthority having
jurisdiction considers necessary.

1-813 Both main and reserve supplics for 'ﬁxl:d ﬂr.ngc
systems shall be Pg:nn:n.nuﬂ}- connected to the 'Fl.')m
arranged for easy changeover, except where the tud;‘mr&y
having jurisdiction permi an unconnected reserve.

1-8.2 muh.nen.t. The time peeded to obiain carbon
dioxide l¢nuhm¢n1 13 FEstore SYSLEMS Lo opersing
cun.l:ﬂum'l be considered as 3 major factor in deter-
mining the reserve supply needed,

1-8.3% Quuality. Carbon dioxide shall have the following
minimum properies:

{a) The vapor phase shall be not less than, 99.5 percent
carbon dioxide with no detectable off-taste or odor.

(b} The water content of the liquid phase shall be not
miore than G010 percent by weight [-30°F (-34°C) dew
point}.

(e} Ol content shall be not more than 10 ppm by
weight,

WIBA Sea Containers. Storage
goried shall be $o locared and arran
thern, maintenance, and recharging.
tion ghall be held o a minimum,

containers and aooes-
o Cactlieate rspeec-
nEerTwpan @ protec-

1593 Edition
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INSTALLATION OF SPRENELER SYSTEMS

Tubie 2-3.1 Fipe or Tube Materials and Dinseasions

‘ Muaterisls snd Dimensdons Standard
Ferrous Piping (Welded sod Seamles)
Spee. for Bhck and Hot-Dipped Zinc
Coated {Gahvamized) Welded and Seambess
Seeel Fipe for Fire Protection Use...oo..... ASTM A 795
Spec. for Welded and Scamleis Steel Fipe. .. ANST
ASTM A B3
Wroughs Seeel Fipe.... SR
Spmﬁrrﬁhnmwﬂﬂtd&td
Fipe ... gt ASTM A 135
ﬂ-mﬂ"hh[llrnn.sﬂuhu}
Spec. for Seambess Copper Tube ASTME 75
Spﬂ:ﬁ:ll’-&:hﬂmﬂnppefﬂ'ﬂf'[lh ...... ASTM B ES
Spec. for General Ituq-m:n-m:d
Wroua Sml.uc.upw Copper-
'Elbe ASTH B 251
tndﬂnpp:r!ﬂn}' :ﬂ ...................... ASTM B 813
Brazing Filler Metal (Chusification BOuP-3
of BUnPA). ... s e re e AWEARE
%Mﬂ-ﬁmu-ﬁnﬁmur-ﬁnda
b e N P ASTM B 52
ABGY MMETIEIS +.. v ver s essssssnerres e rererens ASTM B 446
ASTM B 467

mmupnﬂpm?hﬂmbeh
accordance with 10 fior sizes up to § i (127 mm);
ﬂ-le.ﬁ.{ﬂm.}ﬁurﬁuLllﬂm}mdﬂlﬁﬂm.
{1Tﬂmmi:lw3-md1l}-n.f2ﬂ3-nmi25+mm}pupe
wﬁm FPresnure Bmitations and wall thickness for steel pige
bisted in gccordance with 2-3.5 shall be in accondanes with the i
ELE Tequeremenic.

238 WhmnﬂmhﬂedinTaH:R-slujﬂLﬂm

nﬂ-ﬁlwhﬁtﬁ:‘pumd
ﬂwhnwmm mirdmum
mﬂmﬂhﬁdnduk!ﬂ[inﬂmu!h{!ﬂ!mnl
and larger] or Schedule 40 [in sizes less than & in. (203 mm}]
pup:ﬂnrpm.wuupmmmm%'hui}
Presure [niitations and wall tidmes for steel fripe
wwumu&n.jmsmmm

2540 whcn:]nuﬁeclndnmmind:hmdm

Tahle 2-5.1 have 3 wall thickness of Type K, L, or M
where used in sprinkler systems,

2:3.5* &MTIEDHEFPIEEUI.‘NI}CHI for suitabil-
u:-mwmmq:lmkhr tioms and for this ser-

wice, induding but not limited to polybutylene, chiorinated
polyvinyl chloride (CPVC), and steel, differing from thar
prowdadmﬁbhi-hldnuh-:p:mmdwbereumlhdm
accordance with their lsting imimtions, including installa-
gfmmnmnmﬁpcwwb:duﬂmb:{lmhrm

AN occup classification. Bending i
m!démﬁrpmnednmn@dby Pi]E:.hrg %

MEPipeBmdllg,. Bending of Schedule lﬂm:{plpc
Sd:r quﬂﬂucknmcqqﬂm-:;ﬂm
ule 10 and Types K and L copper tube

156348 Edilion

Table 235 Specially Lisied Pips or Tube Muterials and
Cimensicns

Muterials and Dismensinns Stamdard

Mommetallic

. S

Pobyvingl Chlride
(CPVC) Fipe ............. ASTM F 442
Polybutylene (FE) Fipe................ ASTM D 5304
ited when bends are made with no kinks, distortions,
reductions in diameter, or any noticeable deviations from
rmmd.Fand:mlukﬂ.md htmgth:mnmm
rading of 2 bend shall ki 6 for h'n:n!in.

m!;mt?ﬁmdn:tﬂw dnm

24 in. {64 mum)

mum radius of 2 hudhﬂbel! thﬂlﬁ

2-5.7 Pipe ldentification. Aﬂ[ﬂp&.uﬂudmgqmﬂ:g

Listed allvwed by 2-8.5, shall be marked continoe

by the manufacturer in such a way as o

erly identify the type of pipe. This idenrificarian shafl i
manScrer model designation, or schedule.

%-4 Fittings.
shall meet or

2-4.1 Fittings used in SYstems
mdh&mﬁm%whmwm
2-4.2. In addition to the standards in Table 3-4.1, CPVC G-
unpﬁllﬂub:mmdmuidl!ﬂindmhﬂn
tions of the ASTM standards specified in Table 2-4.2 that

:ppl}-nﬁmpmmu:imm
ﬂrnut:hﬂitgm
but not Emited to » chlorinated poly-
vin].l {CPVC), and sueel il from that pro-
vided in Table 2-4.1, shall be permitted when instlled in
accordance with their listing imitations, induding installa-
tion instructions,
2-48 Fittings shall be extra-heavy pattern where pressures

exceed 175 pai (12.1 bars),

Exception No, I:  Standard edi-iror fillings 2§
(51 i) iz ﬂmmm M#mi

il exteed 300 pai (20.7 bars).
Exception frattern malleable from flltings
Euilﬂn}umu&ﬁ:ﬁnﬂhmmpﬂ-
sures do nod exceed 30 fad (20,7 barz).
Exception No. 3 Fittings shall be permitted system. presrures
uu&h&@qﬁdumw fm

A4t Couplings mad Uniens. Screwed unions shall not
be used on pipe larger than 2 in. (51 mm). Gouplings and
unnmufothn-llulmwadqpednllhcn[q-puﬁﬂd
specifically for use in sprinkler systems.
245 Reducers and Bushings,
MMMWHMBMmMﬁd&FW

Ny FHexagonal busiinps b
mmﬂgmqﬁu‘ﬁ:mﬁd djfl.:

Na. 2 R NN
ﬂqpﬁm cl Hexagonal bushings as permiffed
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446 Early Suppression Fast-Response (ESFR) Sprinkiers.
1-4.6.1 ESFR sprinklers slall be used only in wet pipe sysiems.
Esceplion: ESFR sprinklers shall be permitied for use in dry sy
ey of specifically bisted for such sevvice.

4463 ESFE sprinklers shall be installed only in buildings

where roof or ceiling slope sbove the sprinklers does not
exceed 2 in, per ft (158 mm/m).

4463 ESFR sprinklers shall be permitted for use only in
buildings with ll":ﬂﬂ[mﬂnﬂtrpu of construction:

{a} Smooth ceiling, joists consisting of steel truss-shaped
membsers, or wood truss-sha m-:gmber: that consin of
wood top or bottom chord members not excesding 4 in.
{lﬂ!muﬂlndepthwimm[mbearbarm

{b) Wood beams of 4 in, by 4 in. (102 mm by 102 mm) or
greater nominal dimension, concrete ar steel spaced
2 Yo 10 7 ¥ & (0.9 10 2.3 m) on centers and either supparted
on or framed into girders,

) {a) and (b) apply o construction with non-

or combustible roof or decks.

{d) Construction with ceiling panels formed by members
:paiﬂ.!ufmppi.nghﬂlq aid the operation of spo

th members spaced greater than 7 Vg & (2.8 m) and lmited
10 & masimum of 300 5q'% (279 m?) in area,

4-4.6.4 Temperature Bating. Sprinkler temperature rat-
ings shall be ordinary,

Exceplion;  Sprinklers of intermediale and Lemperaiune T
igs shall be installed in decas ﬂwﬁirﬁ‘:fk.'imﬁmf-i
4-4.7 Large-Drop Spriniders.

4-4.7.1 rop sprinklers shall be permited 1o be
used in wet, dry, or preaction systems.

4-4.72* Where steel pipe is used in preaction and dry pipe
dystems, piping materials shall be limiced o internally galva-
nized steel 1

Exception:  Nomgalvaniced fittimgs shall be permitted.
4-4.73 Sprinkler tam ure ratings shall b= the same as
those indicated in Tables 4-3,1.9.2(a) and (b) or thase used

in large-scale fire testing to determine the protection
requirements for the haard involved,

pomi A b i e ey
| 445 QRES. (Reserved)
J 445 Speciat Speinkters. /

(44.9.1* Special sprinklers that are intended for the
taction of specific ar construction fearures :h:ﬂ.;

hazards
mi:mﬂ where such devices have beon evaluated and
for performance under the following conditions:

(a} Fire tests related wo the ntended hazard,

{b) Disributon of the s i ith respect -
dngnfﬂmandnmﬂs. il o ¥ ki

(c) Distribution of the s attern with respect to
obstructions. eLE

£

{d) Evaluation of the thermal sensitivity of the sprinkler.
(c) Performance under horizantal or sloped ceilings.
{f) Area of desipn.

159G Edion

4-4.3.2 Special sprinklers shall main@in the following
i .

() Orifice size chall be in accordance with Section 2.9.8,

k) Temperature ratings shall be in accordance with |
Tahle 2-2.4.1.

{c) The proweetion ares of shiall not exceed 400 fi?
(56 m") for light hazard and ordinary hazard occupancies.

{d) The protecion area of shall noc exceed 196 fi*
{17 m*) for extra hazard and high pile storage oocupandiss.

4-5 Fosifion, Location, Spacing, and Use of Sprinklers,

4-5.1 General. Sprinklers shall be located, spaced. and
positioned in accordance with the requirements of this sec.
tion. Sprinklers shall be positioned 1o protection of
the area consistent withi the overall objectives of this san.
liardh}-muﬂingd:cﬁ:inni:gmdﬂumﬂe:mﬂf

cove for exch aprin The requirements of 4-5.2
through 4-5.6 shall apply o sll types unless moddi-
fied by more restrictve rules ions 4-6 through 4-11.

453 Protection Areas per Sprinklet,

4-5.2.1 Determination of the Protection Area of Coverage.
The protection area of coverage per sprinkler shall be
determined as follows: P bl

(a) Along Eranch Limes. Determine distance between
sprinklers {or to wall ar in the case of the end
sprinkler on the branch Hne) upstream and downstream,

haose the larger of cither twice the distance o the wall or
the distance to the next sprinkler, This dimension will b
defined as 5. L,

(h) Befweem Bronch Lines. Determine perpendicular dis-
mnce 10 the sprinkler on the adjacent branch line (or to a
wall or obatruction in the case of the last branch line) on each
side of the branch Hne oo which the subject sprinkler is posi-
taned. Choose the larger of cither vwice the distance to the
will ar dbstruction or the distance to the next sprinkler. This
dimension will be defined as L.

4-5.2.1.1 The protection area of of the
shall be establiched by multiplying the S
dimension. (4, = 5 x L)

4-5.2.2 Maximum Frotection Area of Coverage. The
mazimum allewable protection area of fora

(A,) shall be in accordance with the valee i ted i the sec-
tion for each type or style of sprinkler, The maximum area of
coverags of any sprinkler not exceed 400 2 (56 mT).

453 Sprinkler Sparing,

4+5.3.1 Maximum Distance Between Sprinklers. The
K dw between sprinklers shall be
based on the ne distance between sprinklers on the
branch line or on adpoent branch lines. The maximum dis-
tance shall be measured along the slope of the aﬂll;:ﬁm
maximuom distance i s SO
ply with the value indicated fn the

style of sprinkler. .

4-5.3.2 Maximum Distance From Walls. The distance
from sprinklers o walls shall not exeeed one-half of the
allowable maximum distance between Elers. The dis-
tance from che wall 1o the sprinkler be measured per-

rinkiar
naion by the L

for each type or

pendicular to the wall.
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Table 4-6.2 Procction Arcss and Maximom Spacing (SFU/S5)

Aea (a) Ares Area {max} Arca {max.)

Coastruction Type it fu it i ] i L]
Moacombustible

ohatructed and

unsbstnaced and

combnustitde

unobstrscted 995 15 150 15 104 12 100 12
Combnesidhle -

ohstructed 168 15 130 15 104 12 103 12
For 51 wnits: 1 & = L9 @ | = 0348 m, _r

Mo 3: Where derities for Extra Hazord and () Baffle: shall be of noncombustibly or Gmiled-combustible mate.

mmmhmam (192 il thart wll sty im place before and during sprinkler oferation.

the marimum hpaﬂq!mk e}

meresed to 130 f (12, ]'ﬂ!jl.
ﬂpﬂuﬁiﬂh‘ﬂmﬂnﬂ?m&u.tlﬂw

4-6.5.1 Maximum Distance Between The

shall com-

Ne. It For exdtra kazerd scoupancies and
mrmhyﬂﬁf?.ﬂm}u& umf!ﬂﬁﬁmﬁ

Exceplion No. 2:  For devsitier lew than (025 gpm® (102 Lpwnfai®),
@ sz of 15 ft (4.6 m) shall be permitiad

4-6.3.2* Maximum Distance from Walls. The distance
from spri mw:ﬂs;h;ﬂmmedme-hlfu!‘th:
alby distance between as indicared in Table
4-8.2. The distance from the wall 1o the sprinkler shall be
m:a.aun:d o thve waall, Where walls are angled

lar, maximum hordzontal distance between a

and any paint of floor area protected by that sprin-
E:"Mmﬂzmdﬂ.?ﬂmmm P;lcn

sprinklers, ed the maximum

dmm“m provid perpen-

4-63.2.1 Under curved surfaces, the horizontal distanee
Mbcmﬂsmtdumcﬂmkrdﬁumdmuﬂ or the
hmnﬂw:dmm&mﬁmx%
st sprinkler not be greater than one-half the allowsl
ﬂnnn:hmamrpr‘mikn.
Within small rooms a5 definad in 143,
paﬂdmiewndmﬁm!?ﬂﬂ.?u]
Mﬁ-"ﬁﬁw;q'mﬂmm
ﬂ'mmmmhmﬂ

3 Minimom Distanee from Walls.
located & minimum of 4 in. {102 mm) fram 2 wall,

4634 Minlmum Distance Between ﬁrﬁnﬁqm Sprin-
H!ﬂﬂlnﬂhwnutlnsﬂuni[:{l ) o cemteT,

Sperindlers shall be permitted to be ploced Levs gham
&t lﬂﬂmmruﬁcﬂufo&m e satisfied:

(e} Baffles ehall be fnstallsd and located midway betiocens spwin-
klers and arranged to protect the actuating elemens,

shall

1596 Editfon.

5

o it b e e pring

Mknﬂtlﬂﬂm&'nﬂ&im}:ﬂrmﬁﬁm
(152 r hﬁhmmmzumm
:‘HHHM)M Tt Babtorms
baffler ghall Jmmdmnhdﬂimﬂmmw
of pereddent apriklers.
Excepiion No, 2 Fr-rack sprrinklers.
mm. 3: Old-style sprinklers protecting fur storage

464 Deflector Fosition (Standard Pendent and Upright
Spray Sprinklers).

=541 Distance Below Ceilings.

46401 Under unobstructed construction, the distance
between the deflector and the celing shall be a
minimum of | in. (#5.4 mm) and a3 maximam of 12 in.
(305 mum)...

s
elemeni above the eeil-
wﬂkmbﬁd mumuﬁtuﬁaﬂnﬂnﬂ'ﬂdm

LY

recessed, and fl

~6.4.13. Under obstructed construction, the sprinkler

deflector shall be located 1 to 6 in. (35.4 1o 152 mm) below
the structural members and & madmum distance of 22 in.
(550 mm) below the ceilingfrool deck.

No. 1:  Spri shall be permitted o be ttallad it
m.ﬂw the bottom of the struciural member o o
mqﬂhtﬁﬂ—;hmmmmm
sprinkler &y fuafalled mg’nmmf—ﬁjl.i

qub&wnm & mmmMammq
oliructed comstruction, deflectors shall be a winimum of J

{M#njm-!ummufi?mﬁﬂﬁujhhwﬂ:ﬂlg

Exﬂfﬁ-”a? Sfr!-u-ml’ilu ed below

ite wood joécts where joist mm to the full

of the j mﬂinﬂmﬂ!mmf-runﬁa comstraction so
Mm&mm;m;ﬂz?.sﬂ

Exception o, 4:% under conerele bar com-

Reorizantal
(254 mm) below the botiors of the stems of the tees Mamp!;

wilh Table 4-6.5.1.2,
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4-6.4.1.3* Sprinklers under or near the peak of a roof or
ceiling shall have defleciors located not more than 3 & (0.9 m}
mﬁmﬁ'ﬂant [See Figures 4-6.4.1 3(z) and

ion No, I:  Under ssz-ioothed
m:hﬂmmdnduﬂ-ﬁ%?{ﬁiﬂﬁ
o the slope from the peck.

No. 22 Under a steeply pliched , thy dista
ﬁmkpﬂhmqﬂmztﬂkmmm":
mainiain a horizontal clearance of nat bes than 2 ft (0.6 m) from
sther structural members, [Fev Figure 4£-6.4.1.30c) ]

4G 14 unbl.:ﬂ'd.ﬂl:lnlrnchunl. Where there are two
scts of joists under a resf or eeiling, and there i no Beorin
awer the lower set, sprinklers shall be installed above
hedow the lower set of joists where there is 2 clearance of Gin.
(152 mm} or more between the top of the lower jois and the
bottem of the upper joist. (See Figune 4-6.4.1.4.)

Exception: Sprinklers are permitted fo be omitted from below the
Jrser sef of joists wehere af leaet 18 . (457 mm) & maimicined

T s etes n
] [o—o—=° i Betwern the sprinkler deflerior and the top of the lomer jodst.
1 F = L a

—— Ecl[)—o——%—a- g & in (152 mm)
[ H L

ﬂ_o_g%,_o_,i._c.: 1nnﬂ'ranFn 1 Innn
] — Mheasurad on slops ]
H i 4—%“'—* mwﬂng

5 only

:;lil::::.;':fl] Sprinklers @ phwhed roofs; branck lines

Figure 464,04 Arrasgeseal of sprinkiers snder tws sets of opes jolsts —
nin eheathieg on lmers foist.

4-6.4.2* Deflector Orientation. Defleciors of sprinklers
shall bee aligned parallel w ceilings, roof, or the incline of stairs.
Exception:  Where sprinklers are fustalled in the peak bedow
Ww’gw mhﬁwmﬂdmu:

4-6.5 Obstructions io Sprinkler nmhqemuiudnm
dent and Upright Spray Sprinkers).
4-65.1 Performance Objective,

4-6.5.1.1 Sprinklers shall be located so a5 to minimize
!H obstructions to discharge as defined in 4-6.5.2 and 4-6.5.3 ot
additional sprinklers shall be provided 1o ensure adequate
E_ i coverage of the harard,
H +4-6.5.1.2 Spriaklers shall be armanged to comply with
H L 4+5.5.2, T#ems 1.2, and Figure 4-6.5.1.2(a).
o—o—o0—0 o_o_Lo_o .Enccpmh"u whaﬁaﬂhﬁn-ﬂdmﬁ o
o e O T
nat
ke mdmwﬂu mmmm
Exceblion No. 2 Oltructions located the well gnd that are
464158 Spriaklers st placked roafs; brasch Enes ral guer 30 in (762 mam) in widih shell be permitted fo be protected
ren mp the slape. in accordance with Figere 4-6.5.1,2(8).

1564 Edtion
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Table 4-55.12 Positioning of Spriaklers to Avaid
Ohstruction

& to Discharge (SSU/SSF)
Mawimum Allowahle
Distance af Deflector
Distance from Sprinkiers above Batiom of
o Side of Obstruction {a) Obstruction {in.) (h)
Les than 1 6t 0
Oy 1 o less than 1 f 6 in. 2
1 fi 6 in. va less than 2 aly
21w less whan 2 £ 6 i, L
® 56 . 0o less than 3 T
3 ft w0 less whan 3 B 6 s, L
B6 6 n. o e than 4 i 1z
4 it wo less than 4 &6 in, 14
4 £ 6 In. vo less than § 6%y

5 & and greaer

Fror BT Umitte: | i = 954 inim; | & = 09048 &

s

Caling

y

Elmaation view

Figure 465.1.%(2) Positianing of eprinklers ta wvaid
ahstrectises to diccharge (S5UVEER).

SRR

%
?
Z
7

;ffﬂﬁfﬁ%’ﬁﬁ/m/#ﬁﬁm

Ceiling

PR

azfd-Bn)+b
o 5300 in.

Elevaton wiew

Figuie 465,100 Dbstrectons againg walls (G5USSPY.

1094 Edition

4-6.5.2 Obsiruciions to Sprinkler Discharge Pattern
Development.

4-6.5.2.1 Continuous or noncontinuous slstructions leas
than 18 in. (457 mm) below the sprinkler deflector that pre-
vent the pattern from fully develaping shall comply with this
seotion.

A

| 465.2.2  Sprinklers shall be positioned such that they are

Iocated at = distance three tdmes than the maximuem
dimension of an ohstruction uwp o 2 maximum of 24 in.
(509 mm) {e.g., struciural members, pipe, columns, and fix.
tures). (Ser Finere 4-6.5.2.2))

Exception Mo, [0 Sprinklers shall be itied b0 be gizced on
Extefition Ne. 2:" Where the obutruction conslsls of drusses
204 (.51 m)er apart [24 i (67 m)on | spwimblers
ahall be itted to be located the distonce betwern the
feot greater thaz 4 o (102 mm) (mominal) in widih
Exception No. 3:  Where the sprinklers are installad in the cemter-
Lire of bar foists or @ fracss.

ivm No. 4: _Piping lo whick an spright sprinkler is dis

d less thas F i, (75 man) in digmeter. G

ow. e, 5 Efvdrgr o aireh - e din
Exceprinn Fiping to whith pendent prisklers are directly

4-6.5.5% Obstructions that Prevent Sprinkler Discharge
from Reaching the Hazard. Continuous of noncontinuous
ohsructions that interrupe the water discharge in 3 harizon-
1al more than 18 in. (457 mm) below the sprinkler
d ¢ ifi a manner to limit the distribution from reaching
the protected hazard shall comply with this ssction.

4-6.5.3.1 Sprinklers shall be insalled vnder fxed obstruc.
tions over 4 A {1.% m) wide such 35 ducts, decks, cuttng
tables, and overhead doors.

Esceplion:  Obstructions thal are not fived in place, nuch ot eonfer-
enice lables.

46532 Sprinklers installed under open gratings shall be
of the intermediate levelfrack storage type or atherwise
shielded from the discharge of averhead sprinklers.

4-6.54* Suspended or Floor-Moanted Vertical Obstruc.
tions. The distance from sprinklers w privacy curtains,
free standing partitions, rosm dividers, and similar obstruc-
tions in light barard cooupandies shall be in accordance with
Table 4-6.5.4 and Figure 4-6.5.4.

4-6.6* Clearance to Storage (Standard Pendent and
Upright Spray Sprinklers). The clearance between the
deflector and the top of storage shall be 18 in. (457 mm) or
Ereater.

Exceplisn:  Where ather standards specify preater mindouss:, they
shall be follawed. )

4-7 Sidewall Standard Spray Sprinkders,

4-7.1 General. All requiremenis of Section 4-5 shall apply
1o sidewsll sandard spray sprinklers except as madifisd
bl
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41425 Support of Risers.

414251 Risers shall be supported b elamps or
m!mnnmmﬁdmﬁﬁfmm’mﬂ
TREET,

414252 Clam i i means of setscrews
Fript el pipe by

414353 In multisery buildings, riser supports shall be
previded at thie lowest level, at each alternate level above,
Ihuindbthwuﬂi:u.:ndulhcmp-nfmﬂur.suppﬂm
muuﬁmhﬂuhﬂ*umﬂﬂmm
movement by an upward thrust where ings ane
mm:immnuppumﬁ-nmmegm the
mndhppmtmnﬂ.mmﬂmﬁlﬁlﬁdﬂ'rhwm L.

re risers are offiet or do not rise from the uﬁddr
first ceiling level above the offset constistes the feved of
tiser support.

4-143.54 Risers in vertical shafts, or in buildings with ceil-
ﬁmm!ﬁﬂﬂ.ﬁm}high.lhﬂhhcﬂhnummppnﬂ
4143 Drainage.

4-14.3.1*  All sprinkler pipe and fittings shall be so instalied
dln‘tlhtqﬂmcathd&?ed.

4-1433 On wet pipe systems, sprinkler pipes shall be per-
mitred mb:immﬂ. wt piping shall be drained
in accordance with 4-14.3.5,

41433  [In dry pipe and portians af iom sys-
tems subject to i Emmmm&wﬂminm
Yyin per L0 £ {4 mm/m) and mains shall be plached at least
||F|in.p¢rlﬂﬁ:{:!mhn}.

Exception:  Mains shall be pitched at Least Yz in. per 10 fi
(¥ mmfin) i refii areas.

414384 System, Main Drain, or Sectional Train Connections.
[See Figures 4-14.3.4 and A-4-154.35).)

Pressure gaugs
Spwinkler
Hrrgla it
wahag
Dirain
PR
Mot iass than £ 0 In. [1.22 m)
of mepasnd deain pipa In
vough well 45 turiside =

Figues &-1434  Draim cosnscelon fof ayics riscr,

414341 Provisions shall be made o propery drain all
pmuﬂ['th:q-_sm

+1434.7 Drain connections for " 5u ris=rs and
mains shall be nﬂummmﬂﬂr

154 Eaition

Table 4-14.3.4.2 Druin Size

Riser or Maln Size Size of Dvala Connection
Up w2 in. ¥y in. ar Larger

Wy in., § in., 3¥yin. 1¥gin or larger

4 b and brger 2 im. only

Fer 51 Unis: 1 . = 254 me

4-148.43 Where interior sectomal or foor contral valvefs)
are provided, shall be ided with a drain connection
ﬁm@'ﬂsﬂmh 4-14.3.4.2 to drzin tha jon of the
system controlled by the sectional valve, Drains i
outside or o a drain connection. [See Fipue A-4-15.4.25).]
Exception: For thote draing serving pressure i alves, the
Mdmﬁ,hmm' ﬁl:;d.:ﬂﬂdrmiun :
sited o permit @ flow of af least the greatest system
supriplicd by the prevsure-reducing valve,
414344 The test connectio ns required by 4-15.4.1 shall
be permitted o be used a3 main drain connedions,
Exception:  Where drain eoftnections for floor cortrol saloes are
Mﬁbﬂm&ﬁnﬁiﬂ:ﬁ:i@rﬁﬂﬂhmﬂxﬁﬂ
41435 Auxiliary Drains,

..A':I::i.ﬁ-.'c‘nl Auxiliary draing shall be provided where a
ghz-zeiu piping direction prevents drainage of system pip-
ing through the main drain valve,

4-145.5.2 Auriliary Drains for Wet Pipe Systems and Pre-

mﬁlmhﬂmﬂmhﬁﬂtBMW
4-14.3.5.2.1 Where the capacity of trapped sections of
Eipﬁhmlfmmklﬂ:dunﬁpulﬂﬂl.:l.tb:auﬂhr}'
rain shall consist of a mpple and cp or plg not less than
Yy in. (12 mm) in size.
Excepion Mo, I:  Aweiliary draing gse aof requi for spudem frigee
i ehat can be drained by remoning o single Wd#ndﬂu-ljhﬂurr' ]
No, 2:  Where fleaable o obher easily sepa-
conetiections are wsed, the nifphle and cap or plug shall be per-
wmitled £o be omiliad.
4-14.3522 Where the y of isclated wrapped sec-
iions of pi hmdﬂnﬁgﬁ{lﬁ.ﬂumdlungmm
(lwulmnuﬁhqdrﬂnmlmuﬂd':ﬂ]wh -
(19mmpnrhrgu-mdnplu5oranippﬂcudnp,

4-143533" Where the ity of isalated trapped sec-
ﬁumurpipchﬁﬂpl{lwunrme.drmﬂhrydrﬂn
shall consis of 2 valve not smaller than L in. {254 mmj),
piped ta an sooessible location.

4143524 Tie-in drains are not required on wet pipe
and preaction sysiems.

4-14.353 Aurxiliary Drains for D Fipe Systems and Pre-
ﬂmﬁﬁmhhﬂ:ﬂﬁﬂqmwr{'mmng.

4143551 mmﬁm‘ ol'mq)admuiarunf

is less than 5 gal (18.9 L), auxiliary Lin!h:]]wuiglrlr'
a valve not smaller than ¥3 in. (12 mm) and 2 plug or 2 nip-
ple and cap.

Esceplion:  Awsiliary draing required for pi
pling day-pendent sprinblecs instaled e aceorions it 33,57
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Table 2-5.4.5 Screw Dimensions for Ceiling Flanged snd
U-Heooks

Plpe Sk Two Screw Flanges
Up o2 in. Wood screw Mo, 18 = 1V in.
Fipe Size Three Serew Flanges
Up w2 Wenrd perew Mo, 18 x 1Yz in.
2%y in., 3 in., 34y in. Lag serew ¥g in. x 2 in.
din, 5in,, §in. Lag screw Vpin, x 2 in.
8inm. Lag screw ¥gin. x 2 in.
Pipe Siee Foisr S¢riw Flanges

Upw % in. Wood serew Mo, 18 = 13 is.
2y in, 3 in., Bl in. Lag screw ¥ in, x 1z in.

4 ifL., 5 in., 6 in. Lag screw Vg in, x 2 in.

B in Lag screw ¥ in. u 2 In.
Pips Size U-Elels

Up a2 in. Drrive screw Mo 16 % 2 in
2y in., 3 im, Bz in. Lag screw ¥p ln. x 2V in.
4 im., 5 in, 6 in. Lag screw Wy in. = 3 in.

B in. . Lag screw ¥p in. = 3 in.
Far 51 l.mlu."lln..-f_'l.q-mm._

Table 2-5.4.6 Minimum Bolt or Lag Screw Sizes

Leagth of La
Size of Balt or Sm'lludt

Lag Scrow with Wood Beams
Siee of Fipe fn) fmm)  {in) {mm}
Up to and incladieg 2 m. ¥ 9.5 gy [
1I.I|;m 6 in. (imclusive) by (bl ] 76
B in. ¥y 1549 ] 6

Fer Sl unite: | in. = 254 mes

2-5.4.7 Wood screws shall be installed with a screwdriver,
Mails shall not be used for fastening

2548 Screws in che side of & tmber or joist shall be no
less than 2V In. (64 mm) from the lower edge where sup-
porting branch lines and not less than 3 in. (76 mm) where
supporting main lines.

Eszepti This negich shall wor apply to Z<dn. (31-mm) or
. T e .I’
mmmmmhﬁfﬂgnm;

2549 The minimum plank thickness and the minimum
width of the lawer face of beams or jolsts in which lag screw
rods are used shall be =5 spedified in Table 2.5.4.9.

Table 2548 Minlmuem Plesk Thicknesses

and Baam ar Joizt Widiks

Haminal Width

Mominal Flank of Besm ar

Thickness m}dﬂhﬂ
Fipe Size fin) {mmj) { e
U'Emih. 3 ki 2 51
2% in. w 3 ] o2 2 51
i wnd 5 s, i 102 5 76
6 in 4 102 L] 10z

For 51 whis: 1 in. = 3.4 mm.

190 Cothon

2-5.4.10 - Lag screw rods shall not be used for support of
pipes la than 6 in. (152 mm). All holes for kg screw
rndslhﬂ?ﬁﬂrﬂl&dm%in (3.2 mm} bess in diameter
than the maximum root diameter of the lag screw thread.

246 Valves. All walves controlling connections to water

supplies and standpipes shall be listed indicating valves.
Such valves shall not close in less thari § seconds when oper-

ated at maimum possile speed Fom the fully open position,

Exception No. 1@ A listed underground gate polve equipped with

a listed indicater post shall be permitied.

mﬂ’u.ﬂ' A listed waler control walve assembly uith o
dable posifipn indicalion comnected lo & remole supervisory sto-

tion shall be perwitied. s

Exreption No, 3: A nonindiealing valve, such a5 zn

acceptalle to e authority having furiidiction, shall be permitied.

2.7 Hose Stations.

2-7.1 Clossis and Cabinets.

2-7.1.1 Closeis and ecabinets used o contain fre hose
shall be of a sufficient sdze w allow the insmllaton of the
necessary equipment st hose stations and desi so they
da not interfere with the prompt use of the hose connec-
tion, the hose, and other equipment at the time of fire.
Within the chbinet, the hose connections shall be locuted 5o
that there is at beast 1 in. (25.4 mm) between any part of
the cabinet and the handle of the valve when the valve is in
any peston ranging from fully open o fully closed. The
cabinet shall be used for fire equipment only, and esch
cabinet shall be conspicuously identified.

2.7.1.2 Where a “break glass™- [Protediive cover for 3
latehing device is ided, the E:m: i ta break
the glass panel shall be attached securely in the immediate
ared of the break glass panel and shall be arranged so that
the device cannot be used 1w break ocher glass panels in the
cabinest door.

1.7.1.3 Where a fire-resistive i penetrated by a
cabinet, the fire resistance of the assembly shall be main-
s required by the local building code.

<7.2* Hose. Each hose connecion provided for use by
building cocupants (Class 11 and Class 111 systems) shall
be equipped with not more than 100 & (30.5 m) of listed,
1g-in. {38.1-mm), lined, collapsible or noncollapsible fire
hose attached and ready for use.
Exception: Where hase less than 192 in. (38.0 mom) is used for
IWgeim, (38.7-mm) koe stations in seorrdames with 3-3.2 afd
3-3.3, listed noncollapeible hase shall be used.

273 Hose Backs. Each 1Ypin, (38,1-mm) hose station
provided with 1Vs-in. (38.0-mm) hose shall be squipped
with a listed rack or other approved sworage facility.

Each 1¥y-in. (38.1-mm) hose station provided with hose
bess than 1Yy in (38.1 mm) in accordance with 5<5.2 and
3-3.3 shall be equipped with a listed continuous How reel.

2-7.4 Mozles. Morzles provided for Class 11 service shall
be Heted, gt

© 275 Label. Each rack or storage facility for 1Ve-in.

{38.1-mmn} or smaller hose shall be
that includes the wording “fire howe
and aperating instructions.,

with a label
r use by cooupants™
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14-12 IMETALLATION OF STAMDPII'E AMI HOSE SYSTEMS
$-5 Requirements for Dry Standpipe Sysiems. Antifresze mluu.o;u shall noc be used 1o protec stand-
351 DirysemSpke-abhall ha wsad culy where pipiag s, TPC Yk piping from recang
subject o freezing, d-1.2.4 Wi:tt m::m‘c conditions exist or pﬂng:

f ex [ weather, corrosion-resistant types i
3.5.2 Dy standpipes shall not be wsed for Class 11 or , Estirygs, and hangers or protective m_rﬁl_:rf::
Class 11 systems. coatings shall be used. If steel pipe is to be buried under-

o it shall be protected against corrosion before being

5-6* Gauges. Elrled

3-6.1 Alisted 3¥pin. (B3-mm) dial iF'“ﬂEF“'G“‘“ 41.25 To minimize or prevent pipe brea where
ghall be connected to each discharge pipe from sulject to earthquakes, standpipe systems shall be pro-
urmp and the public waterworks at the pressure !:nlr.. at

tected in accordance with MFPA 13, Stonderd for fhe :mi-
the air pump supplying the pressure @ mdud'h'. ‘“wam

of each standpipe. Gauges shall be located in & sui
place so that water cannat freeze. Each gaupge shall be con- 2 Gate Valves and Check:Valves.
wrolled by a valve having an arrangement for draining-

: : E 4-2.1 Cunnmnnsmﬁdtmriuppl}rshulxpmmded
Excaption:  Where sewrval are interpunected of the with an approved indicati valve and check walve
tap, a single gaxge, properiy shall be permitted to be sub- !ncar.eddmcmt}narpplr a5 2t tanks, pumps, and
stituted for @ pouge of the fod of sach standpite,

connections from waterworks systems,

3-6.2 A walved cutlet for a pressure gauge shall be Exceptien:  Fire department conrections.
instzalled on the upstream side of every pressure regulating

dawice 423 Valves shall be provided to allow isolation of a
: standpipe without interrupting the supply (o other stand-
3.7¢ Waterflow Alarms, pipes from the same source of supply. \
; ; S S 428 Listed indicating-iype valves shall be provi at
8.7.1 “"h:rlc I\cqmrqd by the iILLthﬂl'lf.]' having jurisdiction the spipe for controlling branch lines for remate ¢
for automatic of semiautomatic systems, waterflow P
alarms shall be provided. "#h : K ap - ’
424 used, they shall
3-7.2 Waterflow alarms shall uilize a sensing mechanism insualled ,ﬂﬂ;u:‘mrr o n:imrﬁgglm “::ith the operation of
appropriate to the type of standpipe. otlier system cOMpOnEnts.

373 FPaddie-type waterflow alarms shall be used on wet \
sandpipe spstems anly. 4-2.5 Valves on Combined Systems.

42,51 Each cennection from a nan:lpdm;nmu is part of
a combined system 0 2 sprinkler system have zn indi-

Chapter 4 Installation Requirements vidual control valve of the same size as the connection.
4-25.2% Each connection from a standpipe that is part of 2
4-1* Location and Protection of Piping. combined sysem (0 3 iprmlnhh‘:m and Iw
with caher standpd an individual con ve
4-1.1 Location of Dry Standpi Diry standpipes shall the P
not be concealed in building nﬁ.‘ﬁﬂr buile ineo pilasters. me‘t chet S am i’
i i Water Supplies.
4-1.2 Protection of Piping. ::.:1""1“" “‘f“‘*‘m“:'l': ater Supp '

b ° Connections 1o public water systems 3 con-
4-1.2.1* Swndpipe system piping shall not pass through trolled by pest indicator valves of an type bocated
hazardous areas and shall be located so that it is protected 5, Joay 40 fi (122 m) from the building protected. All
from mechanical and fire damage. valves shall be plainly marked 1o indicate the service that
4123 S-uudplps ;mj rugmg supplied by sand.  they control.
pip<s shall exit stairways or shall be No. 1: Where the valve cannat be [ocated of least

protected hyadegﬂeofﬂrem[aum:tqunl to that 40 fi (122 nn-ﬁrh!ﬁng it shall be fustalled fn om
required for endosed exit stairways in the building in )

mem: rendily aecersthle in case of fire
which they are located: :.udmnjjﬂwdmgt = s
Esception No, I: equifped with an approved auto. Exraption Mo, 2= Where pon indicator walves connat be wsed,
matic gprinkler W to 2iin, (63, 5-mm) kose ml‘-uﬁ:lmﬂ The valve locatians, direc-
corRections nuhrqn.umd frotected, aing mm&,mﬁﬁuﬂ be
Exception No. 2: Pm-gmrmqﬂ-dp-pnh 1Yzin. n

(38 L-mm) hase commnections. | 4-2.62¢ %mﬂmmnﬂprpqmwppﬁndﬁm:m
4-123 Where a standpipe or lateral pipe that is normally l;'?“ s heallic jpatenver tnifding (o compneion, S8
ﬁuaduiﬂimrpnus:hrm@:nm et v freezing !Hqﬂ:ﬁ.&dlauna:ﬁ the e o at the bead
temperatures, it shall be protected by a £ means Lo i ng

maintain the temperature of the water in the piping | 427 Valve Supervision. System wmraap;fﬂhﬂ.m-
between 40°F and 190°F (4.4°C and 48.9°C). lation eantrol valves, and other valves in mains shall
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WATER SI'RAY FIXED S¥STEMS FOR FIRE PROTECTION

NFPA 15
Standard for

Water Spray Fixed Systems for
Fire Protection
1996 Edition

MOTICE: An asterisk [*) following the number ar lener
dﬁlmaﬁng:wphhﬂhmuphmmq marterial on
e Pl

! icn. on publications can be found in
Chapeer 10.

Chapter 1 General Information

[-1 Scope.

I-1.1 ‘This standard shall wde the minimum require-
mciju[n;'rh.ed:'igr;. 3 ,a;;i;}-::m Bcceplance
vesting of water fimed systems re protection sec-
vice. This mnﬁm includes requirements for the peri-
wdic testing and maintenance of ulia high-speed water
spray foced systems. ;
1.1.2 The term “water spray” shall refer to the use of water
in a form having a predetermined pattern, rn'dt sire,
velocity, and density disch fram specally des
Dﬂﬂ’ﬁl or devices. ater ;ﬁﬁ.‘lﬁd ms are I.I'!-l.lrﬂl]slneg
E.[:lmd to spedial fire protection hazards sincs the protec-
can be specifically designed w provide for effective fre
contral, ment, Prevention, Or exposure protec-
Usa. Water spray systems can be independent of, ar supple-
mentary to, other forms of protection.

1-1.3 The design of specific can consicerably,
depending on the nature of the hazard ﬁlﬁthﬂ:ﬂ: pu:-
poses of protection. Bacauce of these variations and the wids
chaice in the characteristics of spray nozzles, these systems
shall be : installed, and malntained. It
@Fhmﬂﬂmmwm“wﬂmﬁﬁrm.
billities b= thoroughly undersisod by the designer,

1-14 This standard shall nes cover water spray protection
from portahle nozzles, sprinkler systems, monitor nozzles,
water mist suppression gystemd, explosion suppression, or
other means of application covered by acher standards of the
Nationdl Fire Protection Assedation. For information on
thess applications refer to:

NEFFA 13, Stzndard for the fnstellation of Sprinkler Spctoms;

NFFPA 24, nd for the Fstallatizn of Privaté Fire Service
Mains asid Their Apperisnancer;

NFPA 69, Standard m Explorion Prevention Systems;

MFPA 750, Suzndend ovi Water Mict Five Profection Sytems; and

MFEA 1964, Stendard for (Skutsf] end Tig) Spray Nozzles.

1-2 Purpose. The puspase of this standard shall be to pro-
vide the Fumimum requerements for ficed water spray ays-
tems based upon sound engineering principles, test data,
Mﬂfﬂdﬂﬂp:m.”ﬂﬁngiﬂlﬁhﬂnﬂ::'ﬁ intended o
restiict new technologies or aliernate armangements, provid-
imlﬂdﬂfnfcq'pnd:icﬂhrm is mot

1225 Edidon

1-3 Retroactivity Clause. The provisions of this daeu-
menl shall be considered necessary o provides & reascnabls
level of pratection frem loss of life and property from fre.
They reflea situations and the sate of the 2 3t the fdme the
standard was issued.

Unless atherwise noted, nt shall not be intended that the
provisions of this document be applied to fadilides, equip-
ment, strictures, of installations that were existing or
agproved for construction or installation prior wo the
tive date of this decument.

Exceplion: I thore coses where & i determined by the aratborily
ard in l2fe or property, thds sendand thall apply.

A4 Definitions. -

Approved.® Mcceptabls to the authority having juris:
diction.

Authority Having Jurisdiction.* The organization,
office, or individual responsible for approving equipmen:,
an installation, or a procsdure,

Automatic Detection ipment. Equipment that will
AUCHMAL deted heat, flame, smoke, lammable ar
ather conditions likely to produce fire or explotion and
cause automatic acwation of alarm and prowcton equip-
ment.

Combined System. A system of piping that conpects
both sprinklers and water 3 nozzles in & common fire
area, and is supplied by a sngle riser and system actuation
valve.

Control of Burning. ﬁfkﬂim of warer spray o
a?_uipmmnramsw}mua can oot to contral the rae
of burning and thereby limit the heat release from 3 fire
until the fuel can be eliminated or extinguishment affected,

Deflagration. tion of 3 combustion rone at a
welodty that is less than the speed of sound in the unreacted
emedium,

Deluge Valve. A type of sysiem sciuaton valve thar is
opened by the operation of a detection system insalled in
dtmmume‘ﬂ:nynmhmhrmmmmal
operation. When this valve opens, water fows into the pip-
ing system and dischargss from all open spray nocses.

Density. The unit rate of water application ta an area or
surface expressed in g;pm.'ﬂ’{ﬂ.{nﬁ:ﬁn’].

Detonation. Frnpudg;“xinn of & combustion zome 3t &
velocity thar is greater llu:pmdfg{mundinﬁeum
acted medium. 2

Electrical ﬂw‘lﬁ#é The air distance between water
spray equipment (induding piping and noeeles) and woen-
cfaucd or uninsulated lve :lcctun“ﬁl companents at other
than ground potental.

Expasure Protection.  Absorption of heat through apph-
cation of water Spray to StrCure or equipment L
a fire, to limit surface temperature 1o a level thar will mini-

mize daimage and prevent failure,
Fire Area. An area that is physically separated from
mhcta-rmh]rqnw. fire barriers, spedal drainage,

or by & combination of these such that the fire is expected 1o
be contained within that area.
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Water Spray System.  An automatic er manually actu-
ated fixed pipe system connected to 3 water supply and

Flammable and Combastible Liquids. See NFPA 30,
Flammable and Combusible Liguids Code,

Flammable Gas Detection Equipment. Equipment that
will automatically detect 2 percent volume concentration of 2
Bammable gus o vapor relative 1o a predetermined level,

Impingement. The striking of a protected surface by
water droplets issuing directly @ water spray noezle.

Losulated.® Befers to equipment, stractures, or vessels
provided with an encapsulating material that, for the
expected duration of fire re, will limit steel tempers-
tures to 3 maximum of F {454°C) for structural mem-

bers or B50°F (345°C) for vessels. The insulasion sysem
shall be:

(2] Nencombustible 2nd fre retardant,

(b} Midew and weather resistant,

(c} Resistant to the force of hose streams, and

() Secured by fire and corrosion-resistant Bistenings.

Listed* Equipment, materials, or services included in a
Ii-!-‘tpuH:'.ﬂwd.b‘\_r:nn nizton table ta the suthori
haring jurisdiction and concerned with evaluation of .
Wols o servioes that maintaing periodic inspection
duction of listed equipment or materials or periodic
tion of services and whose Hsting states either that the
squipment, material, or service meets identified standards
or has been teited and found suimble for 3 specified
purpase.

Net Rate. ~The toeal rate of water discharge density, less
water wastage d e 1o Eacoors such as wind effects and inaceu-
s in nozzle angles of spray.

Nonahsarbing Ground, Earth or 6ll that is not readily
permeable or shsarbert to large quantithes of Bammable or
combustihle liguid or water, or booh, Most soils are not con-
sidered i permeable or absarhent 1o be considered

absorbing ground. Paving, such as concrete or asphal, is
considered nonabsorbing.

Pilot Sprinkler. An automatic sprinkler or thermostatic
fixed temperature release device used 4s a detecier 10 preu-
matically or hydraulically release the system actuation valve.

Bundown. The downward travel of water a sur-
face, caused by the momentum of the water or by graviy,

Shall. Indicates 2 mandatory requirement.

Should. [ndicites a recommendation or that which is
advised b nol required,

5,;::- Actuation Valve, The main valve thal contrals
the How oF water into the water spray system,

Ultra High-Speed Water Spray System. A type of auto-
matic water spray system where water :En.gr is ripidiy
applied to protest specific hazards where deflagrations are
anticipated.

Uninsulated. Fefers w0 equipment, structires, or vessels
mat pravided with an encapsulating material that meess the
requirements defined as “insulated.”

Water § Maozzle* An open or automatic water dis.
mmﬂ.wheu discharging water under pressure,

@ Waler in @ specific, directfonal pattern,

equip i water spray nozzhes designed to provide a
iptufr:nudithmx;:mddhmiuionmm rotected
mﬁnuuurﬂ.mmaﬁuymmmhemmoshrupm
mie detection equipment installed in the same area as the
water spray ar by the water spray nozzles using an
operating element. (In some cases the automatic detaction
might also be located in another area)

Water Wastage. Thar di from water spray noz-

"I'jﬂ:ﬂul:dnmmtimplqtun the surface being

Some causes of wastage ave wind veloy and sesias s
avercarry of discharge pattern beyond the wrgesed surface.,

15 Applicability,
1-5.1 Water spray is applicable for protection of sperific
hazards and equipment and shall be permitted 1o be
installed ind:pemrunu;r of, or supplementary to, ather
forms of fire protection systeme or equipment.
1-5.2 Water spra protection i accepiable for the protec.
don of hazards lnvilﬁug: F

{2) Gaseous and Liguid Azmmable materials:

(b} Electrical hazards such as eransformers, afl switches,
mators, cable orays, and eahls rans;

{c) Ordinary combustibles such as paper, wood, and tex-
tiles; and g

(d) Certain hazardous solids such as propellants and

1-6* Design Objectiver. In general, water shall be
considered effective for any one or a combination of the .
lowing ohjectives {see Chapter 4).

{&) Extinguishment of fire,

()} Control of burnlrg,

{c) Exposure protection, and

(d) Prevention of fire.

1-7 Special Considerations. Limitstions to the use of
water q:ra:lulh:thmudm ﬂud“mhm of the equipment 1o be
protected, ysical and Iuc:lpmsl-r‘_:nq of the mate-
r.'nhhmh‘ed.i:ndtlmtnﬁmnmtcf hazard shall be
recognized.

1-7.1 A careful Hu-gihlﬂbt made of the physical and
chemical properts the materials for which water spray
protection is Ez.{m.ﬁd:miw determine the ﬂ!‘i‘ﬂﬂ;
of its use, The fas paint, specific gravity, visensizy, I'I.Ild]ﬂﬂ
iy, and solubilityand permeshility of the mtlu‘hil,tc?
ature of the water spray, and the normal temperature of the
hazard wo be p are amang the Gerses that shall be
given consideration.
1-7.2  The dopever ar frothing hazard shall be considered
where water spray can enceunter confined materials at a
igh tempersture or having 3 wide disdllatian range. (e
PA 45, Hasardous Chemical: Datg, and NEPA 325, Guide i
Fire Hazed Properties of Flawemable Lipuids, Gases, and Volatle
Solids )
1-7.3  Water soluble materials, such as alcohol, require spe-
dal eansideration. Fires involving spills of such materials can
usually be contralled, until extinguished by dilution, and in
some cazes the surface fire can be extingulshed by an ade-
quate application rate and coverage. Each water saluble

190 IFeition
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them. Records shall show the date and dhe resulis of proce-
dure and performance qualifications, and shall be available
to the authority having jurisdiction.

253 Groove Jo
ﬁmm&jﬂhlwwﬁﬁmﬁm;ﬁ&
grooved. Grooves cut or rolled on pipe shall be

d:mm.inmﬂrmmptﬂﬂcmmm:ﬁmng:.

2-5.4*% Joints for the connection of copper tube shall bs
brazed using the brazing material in Tablz 2-3.1.

2-5.5 Other Types. Other joining methods investigated
for aubtability in water spray sprinkler installations and listed
for this servace shall be i where installed in accor-
dance with their listing Emitatons, incuding installadon
Instractions.

2-5.6 End Treatment. Fipe ends shall have burrs and fins
removed after cutting,

25,61 Pipe used with listed frings and its end treatmen:
shall be in accordance with the Guing manuEeturer's nsal-
lation instructions and the fuing's luing.

24 Hangers.

2-6.1 General, 'Ib::rp-und’hangcnumdﬂullbein
accordance with the requirements of NFEA 13, Stondsrd for
the Fresiallation of Sprivkler Syters,

262 Hangers used outdoors or in locations where corro-
dumﬁﬁmunhihﬂlhgﬂmﬁud.nﬁublrmud.m

2-7 Valves.
2.7.1 Conmtral Valves.

2011 All walves connections to water su)

and 1o ipes W water nozeles ghall be listed
) ,i;ppgptpﬁ spray

Excepiion No. I: A Ented wnderground gate selor aquipied uith
& Disled indicator post shall be permitted,

Escepiion No. 2: A nemingdicafing vaive, much a5 on underpround
gete valw with roadueay box complete with T-wrench,
accepied by the ity haveng jurisdiction, shall be permitted,
2-7.1.2 Conwrol valves shall not dose in less than 5 seconds
when operated st maximum possible speed from the fully
open pasition.

2715 Wafer rype valves with com that extend
beyond the valve body shall be installed 1n 2 manner that does
mmﬂhmﬂmrmmh.

3 System Actusiion Valves. -
2.-7Z.1* System actuation valves shall be Haed.

2723 Accessories wsed to operate the actuation valve
shall be listed and compatible.

T.7.23* System actuation valves shall be pmndnd with
manual means of sctuation independent of the automatic
releass gystem and detection devices.
Exception:  Alars oheck valves,

1-7.2.4 Manual eontrols of actuation valves shall not
reduire 3 pall of more than 40 I (force) (178 N) or a move-
it of more than 14 in. (356 mm) 1o sscure operation.

275 Drain Valves and Test Valves, [ivain valves and tesg
walves shall be approved. .

274 Tdentification of Valves, Al control, drain, and test
connection walves shall be provided with permanentdy
marked weatherproof metal or rigid plastic identifcaton
signs. The sign shall be secured with corrosion-resisant
wire, chain, or other approved mezns.

2-8 Pressure Gaupes. Required pressure gauges shall be
listed and shall have a maximam Emit not bess than twice the

- mormal working pressure where installed

2.9 Seralners. -

29.1* Pipeline strainers shall be specifically listed for we
in water ly eonnections. Strainers zh:lrb: capable of
rr_ml'i the water all solids of sufficient size to
rn{?i:.i [nnmnll.y Yy, (3.2-mm) perfo-

1-49.2 W@ﬁmmd&tﬂmﬂlmnﬂm
connection.

: A3 Indm:lualnr integral strainess for spray nozles, where
nﬁu remeving from the waser all solids
n-l'uuﬁmmm the spray noezle they serve,

2-10 Fire Departmeit Conmeclions.

2-10.1 Fire t connections shall be listed and
shall have internal threaded swivel fittings having threads
compatibile with those of the local fire departmert.

2-10.2  Connections shall be equipped with listed plugs oraps.

mnm:u:mm

2-11 Alarms.

2-1L.1 Waterflow alarm apparsius shall be lsted for s
service,

2-11.2 An alarm unit shall inclede s listed mechanical
alarm or horn, or & listed elecric device, bell, speaker, born,
or siren.

2-11.3* Quideor water-motor operated or clectricall
operated bells shall be from the weather and
be provided with

2-114 Fiping to the water-motor operated devices ahall
have corrosion resistance equal to or better than galvanized
ferrous pipe and fittings, and shall be of 2 size nat bess than
¥4 in. (19 mm).

2-11.5 Divains from alarm devioes shall be sized and armanged
1o prevent water averfiow at the drain connaction when spaem
draing are open wids and under system presaure,

2.11.6 Electrical alarm devices used outdoors shall be
listed for this purpose.

2-11.7 Elecirical fittings and devices listed for use in har-

ardous locations shall be used where required by NFFA 7O,
Netional Elecirical Code®,

1.12 Detection Systems.
2121 Automatic detection equipment, releass devices,
and system acoessories shall be listed for the intended wse.

2-12% The deteciion shall be automatically super-
vised in accordanees with NFPA 72, Natimal Fire Alorm Cade,
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Table 19 Table 23
Name of Ulait Casversion EpeE Limin Epm Limin Eps Limzin
b T o 25 a5 400 1514 2000 570
meLer m 1 fi = DYMHE m 50 149 450 170 2500 52
millimeter mm in = 254 mm 160 %79 500 1832 3000 11355
fer L 1gal=3785L 154 5ER 750 85T 3500 13.247
cubic decimeer dm? 1 gal = 5,985 dm? 20 757 1000 1785 4000 15,140
cubic meter m? 1 f* = QUO28E m° 250 46 1250 4731 4500 17,052
muu P 1 psi = 6854.757 Pa 04D 1136 1500 5677 5000 18,925
basr 1 psil = D00 bar =
by Tar 1 bar = 1P Fa -
MOTE: For addss jons and informaron, see ASTM E 880,
Mt,ﬁwumnm

Chapter2 General
2-1 Water Supplies.

2-L.1* The adequacy and dependability of the water
source are of primary importance and be fully deter-

| mined, with due allowance for its reliability in the fisture,
{See A-2-1.1)

2-1.2* Sources. Any source of water that b adequate in
Iﬂlzhtf mw.:rhdpmmrejhllhepermmdmpmnit

1E.r:pu.mp.whue|he1ﬂtﬂmppijﬁuml
public mnﬂm is mot adequate in \ quantity, or
pressure, an alternative Walsr SOUTee g p'rmdtd The
sdequacy of the water su Ly shall be determined and eval-
u:ud prior to the and installation of the

fire pump.

2-13 The minimum water level of 2 well or wet pit shall be
ddtrninihﬁmpingumhslhmlﬁﬂpﬂmurdw
fire pump ity.

2-1.4% A sored supply shall be sufficient to meet the
demand placed upon it for the expected duration, and a

:\rtdh:;ﬂl! method of replenishing the supply shall be pro-

2-15 The head available from a water supply shall be fig-
ured o the basis of a flow of 150 percent of rated capacity of
the fre pump. This head shall be as indicated by a Gow test.

| 2 Pumps and Drivers.

231 Centrifugal fire pumps shall be Ested for fire protec-
i service,

211 Accepeable drivers for pumps a0a installation
are electric motors, d'mdmglnu,pu Psmmm“lm,urnmn
bination thereof,

223  Except for installations made prior to adoption of the

1974 edidon of this standard, dual-drive units ghall
not be wsed, e

2.3+ Mhﬂpﬁyﬂdﬂu Fire pumps shall have the

Ell-w'm;nl:dn {lhuiuﬁ:.md.lln]l'bcmtﬂd.
4t net pressures {2. u}nrmnn:.!'u Tor rat-
lﬂ#ﬂtﬂ'mwm{l 026 Limin) are subj l.nmd.md.l.ul
review by either the autherity having ian or a listing
laboratory.

2-4 Mameplate. Pumps shall be provided with & name-
plate.

2.5 Pressure Gaoges.

d'f-al Freuuuﬂug:hﬂnngaﬁdﬂim&lm!hm
(8% mm) in diameter shall h:mnmctnddnmmdmd
with a Yydn. (6.25-mm) gauge valve. ial shall
mh‘ pressure ta 2t beast twice the rated working presmare
-ul‘r]n.e 'I:u:nu:lﬂnhan 2040 psi (13, ﬂbﬂl‘i}.TﬁtﬁD:nf
read in pounds per square inch or bars or bath
wlhlh:ma.nul‘zml.fﬂ'lumdndpadumn

2.5.2* E. and vacuum gauge having a
dulnnr.lgﬁmmslh (89 mm) in diameter shall be con-
nected to the suction pipe nta:d::pumpvlhah—m.
(5.-25-mm) gauge valve.

Exceplion:  Thid rulemﬂuapﬂnummmmw
frumefs taking mction from o well ov oen el pit.

The face of the dial shall read in Tﬂ?ﬂlﬂmn
(Hg)or square inch (bars) SuCHon range.
Ha‘:. o dnﬂpi:vclpﬁmrcnng:mtlmdﬂwnmd
muimum suction pressure of the pump, but not less than
100 pai (7 bars).

| 246 Circulation Relicf Valve. Each pump(s) shall have an
autamatic relief valve listed for the fire pump service
| installed and set below the shuwedl pressure uﬁfmmmm
expecied suction pressure. It shall provide fow of sufficient
WaleT 10 prevent the pomp from overheating when operat-

with the packing box or drip rim drains

mmmmmulﬂu‘ﬂﬁluhuumtdﬁm-dﬁ][h:hm
{19.0 mm) for pumps 2 rated
tm;pmlﬂ%ﬂunnhuﬂlmg mu?l'ﬂr
Hmlmadupmof!ﬂﬂ'ﬂwm;pmﬂl
18,925 Limin).

e s srr kgl fom e et At

2.7* Equipment Protection.

apspa b Dbun g ey 10
against poss o of service throu
age caused by explosion, fire, foad, uake, rndmu
insects, windstorm, freesing, vandalism, -udu:r adverse
conditions,
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2-72 Suitable means shall be provided for mainsmining the
temperature of 3 pump room or pump house, where
required, above 40°F {5°C).

Esesplion: See 5-6.5 for higher lemperature requirements for
273 Anificial light shall be provided in a pump room or
pump house.

2-T4 Emergency lighting shall be provided by fixed or
portable bavtery-operated lights, including ights.
Emergency lights shall not be connected to an engine-
staring battery,

275 Provision shall be made for vendilation of a pump
raam of pump house.

2.96* Floors chall be piuched for adequate drainage of
| escaping water away from critical equipment such as the
Rous sallbe provided with o st e wil dschars
ouss with drain that will di
i 3 Frost-fres mm. y -

i!-‘_.l.'l‘ﬂurdi. Guards shall be ided for flexible oou-
plings and fexible connecting shafis to prevens rotating ele-
ments from causing injury o P-!I'Mtlh.ﬂp'

2.8 Pipeand Fittings.

2-8.1* Sterl pipe shall be used aboveground except for
COnnection to LI'PL;EfﬁIWnd suction and underground dis-
charge piping, Where commosive water conditions exist, steel
sudtion. pipe shall be galvanized or palmted on the inside
prior 1o installation with a paint recommended for sub-
merged surfaces. Thick bituminous Fnings shall nat be used.

2-82 Sections of steel pipi.ujfdde-:;ll be joined by means of
screwed, flanged (flanges we to prpe are preferred),
mechanical grooved joints, or other approved fitings.
Esception:  Slip-type fitings shall be permitied to be used where
installed t required by 2-9,6 and where the piping & mechanically
secured bo prevent slippage,

2-8.3 Al provisions for welded pipe shall be in sccordance
Hﬁhﬂﬁhlﬁ.ﬁm&jwk!mqwm.

|W‘U{'ﬂlﬂmui1gbrwddmghthcpum_pknuﬂlb¢
permitted a5 a means of ifA house
iping when it kwmmdﬁmgmmmﬂr “"”ﬁ,";?n“ﬁ. 518,
i flr Fire Prevention. in Use of Cuoting and Welding Processss,

2.9 Suction Pipe and Fittings.

24.1* The suction components shall consist of all pip=.
valves, and fintings from the pump suction fange to the con-
nection to the public or private water service main, storage
tank, or reservoir, eic,, that feeds water to the pump. Where
pumps are installed in series, the suction pipe for the subse-
quent pump(s) shall begin at the system side of the discharge
valve of the previows pump.

| 282 Sucion pipe shall be installed and tested in sceor-
dance with WEPA 24, Stonderd for the Installafion of Privat
Fﬁrmﬂmﬁm{?'kirdppm“.

£2.08 SuctionSiee. The size of the suction pipe for a single
| pump or of the swction header pipe for multiple pumps
{operating vogedher) shall be such that, with all pumps aper-
mgulﬁﬂputmufmmdupadg.mc pressure at
the pump suction flanges shall be ﬂé&bﬂn}urlﬁghﬁ.
The suction pipe shall be sized such with the pump(s)
aperating at 150 percent of rated capacity, the inthe
suction pipe does not excoed 15 fitfsec (4.57 mi's). The size of
that partion of the suction pipe located within 10 pipe diam-
mmmdhwmpmwmﬂmm

than that specified in Table 2-H0.
Excefition: Wk ihe waler sufpdy &t a suotion tank with &5 basearor
atsue the same deation as the freand, the ! e fresrh sric.

frresmunr
tion flange shall be pervaitied to drop fo -3 piip (0,14 kPa.)

21-8.4* Pumps with Bypass, Where the suction supply & of
subicient pressure to be of material value without the pump, the

pump shall be insalled with a (Ser Figure A-2-94.) The
size of the shiall b ot beast as a5 the pips stz requared
for discharge pipe a8 specified in 220

2-9.5% Valves. A listed OS&Y gate valve shall be instlled
in the suction pipe. A butterfly valve shall mot be installed in
the suction pipe within 50 f (16 m) upstream of the pump
suictian flange.

1-9.6* Installagion.

{2) Suction pips shall be laid carefully to avoid air leaks
and air pockets, either of which may seriously affect the
operation of the pump. (Ser Figure 4-2-9.6.) b

(b) Swction pipe shall be installed below the frost line or
in frestproof casngs. Where pipe enters streams, ponds, or
reservorrs, special attention be given to prevent freez-
ing either underground or underwater,

(g} Elbaws with a centerline pl:ldn:rnl]d to a horizontal
split-case pump shafi shall be avai {Sez Figure A-2.9.6.}

Esception:  Elboars with a cenderling plons
split-cass shaft shall be permitiod where the dickrnee betuwen
| the flanges of the pump suction intake and the elbora is greater thin

10 timees e suction pupe dicmieder.

{d) Where the suction pipe and pump suction fange are
nat of the same size, they shall be connected with 2n eccen-
tric tapered reducer or increaser installed i such a way asto
avoid air pockes. [Ser Figure A-2.9.6.)

(e} Where the pump and ks suction supply are on sepa-
rate foundations with rigid interconnecting pipe, the pipe
shall be provided with strain refizf, (See Figure A-2-3.1.)

paralle to 2 korizmtal

29.7 Multiple Pumps. Where a single suction pipe su
plies more than ane pump, the sudion pipe layout at
pumps shall be arranged so that cach pump will receive s
proportional supply.

2-9.8* Suction Screeming. Where the water supply is
obtzined from an open source such as a pond or wet pit, the
passage of materials that might dog the pump shall be
obstructed, Double removable intake soreeas shall be pro-
vided at the suction intake. Below minimum water bevel
these screens shall have an efective net area of ings of
i {645 mmes for each gpm (3.785 Limin) at 150 percemt
of rated pump capacity. Screens shall be so amranged that
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they can be deaned ar repaired without disturbing the suc-
ton pipe. A brass, copper, monel, siindess steel, ar other
e\}m?lcutmrrudm-ruhum metallic material wire screen
of Yy-in. (12.7-mm) mesh and No. 10 B. & §. gauge wire shall
'br.un!rtdlﬁamﬂalﬁ'amnﬁdiu vertically ar
m“mlglﬁLﬁamzﬂﬂuﬂﬂﬁﬁ;panbmhrmnM
hlﬁwhmm%mﬁamiﬂkh

entrance

2:9.9% Devices in Suction Piping.

(a) Nndcvlmormunhhr ing, but mot limied ta,
h&pwpm:nﬁmdaﬁmamuu}lhuwﬂﬂ-np.
restrict the starting, or restrict the discharge of a Bre pump
qrwmpdmwﬁmhimnmdhmmﬁphg.
| Exception No {:  Except as specified in 2-9.5,
Exception No 20 Check valver and bockflow prevention deicet
|Mﬂmﬂﬁum&nﬂhpﬁ1ﬂﬂd.&mwhm¥ﬂ
standards or the guthority havirg jurisdiction.

‘Eme;mm 3; Flow control values that are st for fire

ﬂmﬁfﬂﬁmq furisdiciizn requines pociifne precnere fo
h-ﬂm&mﬂtm%.

(b} Suitsble devices shall be permived o be installed in
the suction supply piping or stored water supply and
mngcdmammlunlumiflhepum suClion pressure
or water level falls below a p mindenum,

#2910 Vortex Plate. For pump(s) taking suction from a

stored water supply, a vortex shall be installed ar the

entrance to the suction pi eumwple, see Figwry A-3-3.1

atid the iy Prestitute for Centrifugal, Rotary and
)

2-10 Discharge Pipe and Fittings.

2-10.1 The discharge components shall consist of pipe,
valves, and fittings extending from the pump discharge
flange to the system side of the discharge valve.

2-10.2 'Ihg:m.m:mng of the discharge companents shall
be adequate for the masdmum working

pressure but not less

S ol
m@mﬁm be bydrostitically

with NFPA 13, Stndard for ghe Frstailation of Sprinkier Sy
bemt, and NEPA 24, Standand for the Fstollation of Prévace Fire Service
Mdeaims Affsrtenanse,

2-183% The size of pump discharge pipe and fttings shall
mhﬁm&aﬁmhﬂkl-ﬁm
ITII.{"' hHmdMiﬂthhuaﬂdh&:pump
assembly.

2105 A listed indicating gate or butterdly valve shall be
installed on the fire ion system side of the pump dis-
ﬁmdﬂmmmmmimﬂcdmumu
butterfly valve shall not be installed between pumps.
ﬂll“ Valve Supervision, Where provided, the suction

ve, discharge valve, bypass valves, and isolstion valves an
‘ﬂ}ch&ﬂnwpmumﬁundeﬂqqrmﬂnhﬂhﬂpm
vised apen by one of the following methods:

. &) Central station, proprietary, or remote statian signal-
I gcrvice;

1) Local signaling service that will cause the sounding of
an audible signal ﬁ“fﬂol‘l.ﬂi.l‘ﬂfmhd.ﬂ! petnt;
{£) Lacking valves open;
{(d} Sealing of valves and approved wes
i ion where valves are located within
the control of the owner.

Esception:  The test outlet comtrol vakves shall be supervised elosed.

2-12* Protection of Against Damage Dise to Move-
ment. A dearance of aot less than 1 in. (25.4 mm) shall be
provided around pipes that pass through walls or Aoors.

2-13 Belief Valve. &

2-1%.1* ‘Where the pump shutoff pressure phus the statke
suction pressure exceeds the pressure for which the system
components are rated, relief valves shall be required.

The relief valve size shall not be less than thar g
mm}m{ﬂq&dnhﬂ-ﬁaﬁﬂﬂ-ﬁﬂfwmm
offecting size)

2133 The relicf valve shall be located between the pump
and the pump discharge chedk valve and shall be so attached
that it can be readily removed for repairs without dissurbing
the piping.

2-13.4 Pressure relicf valves are of two types: (1) the
spring-loaded and (%) the pilot-operated diap type

2-13.4.1 Pilot-operated pressure relief valves, where
auached to vertcal shaft rurbine pumps, shall be arranged
to prevent relieving of water ar water pressures less than the
pressure relief setting of the valve.

2-13.5* The relief valve shall discharge into an open pipe
or inte 3 cone or funnel sequred o the outlet of the valve,
Water di froan the relief valve shall be readily visible
or casily detectable by the pump operator, Splashing of
mrimwpﬂhrgmnﬂ!ﬂhcamiﬁd. lf:dwrs-l:d“fmc
cone is used, it be provided with means for detecting
mation of water through the cone. IF the relief valve is pro-
vided with means for detecting mation (flow) of water
through the valve, then cones or funnels at its outlet shall
not be required.

2-13.6 The relief valve shall mtbe_piped o I:hgp.nnpwq
tion or supply connection. .

2-13.7 The relief valve discharge from an op=n cone
shall be of a size not less than that given in Table 2.3 1f the
pipe employs mare than ane elbow, the next Larger pipe size
shall be usad,

recorded
enclosures

2-18.8% Where the relicf valve must be piped back to the
source of supply, the refief valve and piping shall have suffi-
cient capacity to prevent pressure from excesding that for
which system compaonents are rated.

2-13.9* Where the supply of water o the pump i aken
from a suction Teservoir of limited ::p:ldr,.lludnhp'i:
shall discharge into the reservoir ar a paint s far from

P suction a3 is necessary to prevent the pump from
dmﬁwmwmmﬁn pipe discharge.
2-13.10 A shuroff valve shall nat be insalled in the relicf’
wvalve supply or discharge piping.
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| 2-14 Waterflow Test Devices.
2-14.1 General.

| 2-14.1.1 A fire pump installation and fire profection sys-
temis) shall have the abdliy 1o test the pump and the suction
supply at the maximum fow available from the fire pump.

2-14.1.2* Where water enrmachxége' 15 mot itted
Furm:dumlmni'm:tuu::gmfwdln apter 11, the out-
ket shall be used to test the pump and suction supply and
determine that the system is operating in soordance with
the design. The flow shall continue untsl Bow has sabilized,
{Ser 11-2.6.3)

2-14.2 Meters.

2-14.2.1* Metering devices or fixed nozees for [1=18
ing shall be listed. mumﬂmmmm
less than 175 percent of pump-rated capacity.

LE-14.2.2 Mufﬂ}:mmmm&m a5
specified by the meter manuBcturer but not less than the
meter device sizes shown in Table 2-20.

i-14.2.3 Thr:nﬁnimumﬁ-umtterﬁurngimpumpapmc-
ity shall be permitted 1o be used where the meter
f‘:"ﬁiﬂg does not exceed 100 ft (30 m) equivalent length.
&8 meler system piping exceeds 100 ;.q{ﬁln] (length of
mmﬁ:i pipe plus equivalent le in I’um:?. elevation,
and I.hrquh meter), the neor size of piping shall
be used o minimize fiction boss. The primary t shall
Pemiﬂ:[;ruﬁngcpipeﬁ:érnndpumpn' The readout
instrument sized for the T3 ity
Table 2.20) L p T
2-14.3 Hose Valves,

2-143.1* Hese vabves shall be listed. The number and size
of hoe valves used for pum testing shall be & specified in
Tahle 220, Hose valyes he mounted on a valbve
header and supply piping shall be sized per Table 330,

2-14.3.2 Hose valve(s) shall have the NH standard external
thread for the valve size spec . a5 specified in NFPA
1963, Standard for Fire Hoze Connsetions,

E-ﬂ?ﬂm.’ : Where Lncal commectisis do sst conform
2] FFAIM,&;«Q@&, iy fuerisdiction shall decignate the
threads (o be wsed,

!-CHJ.-I Where the hose valve header is located gutside or
at a distance from the purp and there is danger of freezing,
a listed indicating or butterfly gate valve and drain valve or
ball drip shall be located in the pipe line to the hose valve
header, The valve shall be a1 2 point in the line elase ts th
Pump. (Ser Figure A-3-3.0,)

2-1454 Where the pipe between the hose valve header
and connection to the pump di ipe is over 15 fi
(4.5 m} in length, the next larger pipe size shall be used.
Jreeption: This pipe i permitid to besized by hydranlic caleulations
wﬁ 150 percent of rated pump capacity. This
Mmm&iﬁmm;ﬂr&mmﬂwm
wm%ﬁmmmﬂﬂm wes, plus
s e o o e 5 o e
] ; provem by a Lest flowing the maximum

1524 Egntion

2-15 Pawer Supply Dﬂp!ldllﬂ:lilp

2-15.1 Eleciric Supply. Careful consideration shall be
given in each ezse 1o the dependability of the electric sup
system and the wiring . This shall indude the poss
effect of fire on transmission lines either in the property or
in adjoining buildings that might threaten the property.

2-15.2 Steam Supply. Careful consideration shall be given
in each case to the dependahbilivy q!‘dp:ﬂummﬁy:nd the
steam supply spstem, This shall inchade the possilie effoo of
fire on irAnsmission piping either in the property or in
adjoining huﬂdinpm:::‘;huhmu the property.

2.16 Shop Tests, &

2-16.1 Each individual pump shall be tested at the Bt
to provide detailed performance dat and to demonstrate its
compliance with specifications,

2-162  Before shipment from the factory, each pump shall
be hydrosiatically vested by the manufacturer for a period of
time reot bess than § minwtes. The test pressure shall not be
Lmlhaulhf&mﬂmwmu{rhepump':dumﬂ'hﬂdpm
its maximum aflowable secton head, but in po case shall it
hekmﬂnn!ﬁﬂpﬁ{l?hﬂl.anpn.ﬁnpﬂuﬂbem
tially tight ac the test pressure. During the test, no object

abie leakage shall oocur ar any jeint. Tn the case of vertical
turbi both the di casting and pump
bowl assembly be tested.

217 Pﬂ&:ﬂm Pump shafi rotarion shal] be
determ and correcily specified when ordering fire
pumps and equipment involving that rotation, .
2-18* Alarms. Various sections of this standard specify
alarms to call attention 1o improper conditions that cin exisc
in the complets fire pump equipment.

2-19* Pressire Malntenance (Jockey or Make-Up) Pumps,
2-19.1 Pressure maintenance pumps shall have rated

pacitics not less than normal rate. They shall
fire protection system pressure.

2.19.2 A check valve shall be installed in the discharge
Ptpe-

2-193* Indicating butterfly or gate valves shall be installed
in such places as needed to make the pump, check valve, and
other miscellaneous fittings acceisshle for repair. (See Figure
A=2-]9.3)

2-19.4* Where a cenurifugal-type pressure maintenance
mpﬂadnﬂmmﬁ“mm%
or where a turbine
vane (peripheral) of pump is used, 2 relief valve tized 1
Ipmﬂ{rﬂmni'prua?::g II:Pl]mﬂnlll.ilhtlﬂﬂnlmdu
pump d to prevent damage to the fire protection sys-
tem. Running period tmers shall not be where §

are wiilized that have the capability of excesding the
Eoriing .

| 2:19.5 ‘The primary or standby fire pump shall not be used
a5 & pressure mainienanos pump.

2.19.6 Sieel pipe shall be used for suction and discha
piping on jockey pumps. This indudes packaged prefabri-
cated systema.
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7-5.2 Automatic Controller.

7-5.2.1% Water Fressurg Control. There thall be pro-
vided a pressure-actuated switch laving independent high-
and low-calibrated adjusuments in the controller drouit.
There shall be no pressure snubber or restrictive orifics
employed within the pressure switch. This switch shall be
responsive o waler pressure in the fire proection system,
The pressure sensing element of the switch shall be capable
of wihsanding 3 momentary surge pressure of 400 psi

{276 bars) ut bosing its . Suitable ision
shall be made for rdi:ﬁl:?puuuummghepuﬂummwd
switch 1o allow testing of the o n of te contraller and
the pumping unit. [See Figures A-7-5.2.1(a) and (5).]

{a) For all pump installadons (indueding jockey pumps)
each controller shall have i own individual pressure sens-
ing line.

{b) The pressure sensing line connection for each pum
{including joc umps) shall be made bnwunwl.hal:ll.

's tﬁer_l valee and di e contral valve.

ru:ll “:uhiill Corrodion-resistant ic pipe or whe,
a fittings (brass, copper, or series 300 stainless weel)
shall be of Ye-in. {12.7-mm) mw?-ruhiat.ﬂHltthall b Lo
check valves installed in the pq‘mumi.nqlimﬂ.lﬂat 5t
{15 m) apart rridlha ¥up-in. (2. 4-mm) hole dnlled in ll'hcm-;hg
per to serve a3 dampening, [See Figures A-7-5.2.1(a) ]
Jor clasification.]
sive diapleragms drilled with yz-in, (2. 4-mm) thall be
wited in, place ol e chich wbonnt = i e
{c) There shall be no shutoff valve in the pressure sensing
line,
| Ad} Fressure switch actuation at the low adjustment set-
tmg shall initate pump staring sequence {if pump B oot
alrezdy in operation).

7-5.2.2 Fire Protection Equipment Control. Where the
pump supplics spedal water control equipment {deluge valves,
d:{plp:\nlm.dt.].im bcdmmmmemr
the prmum—amuuus switchies) would do so. Under
such conditions the controller shall be equipped o sart the
modor upon operation of the fire iom equipment Siart-
ing of the motor shall be inittated by the opening of a normally
closed contact on the fire protection equipment.
7-5.2.3 Manual Electric Control at Remote Station.  Where
additional contrel stations for causing nonautomatic contin-
wous operation of the pumping unit, independent of the
ressure-actuated switch, are provided at locations remote

rom the controller, such stations shall not be operable o
stop the motor.

7524 nence Sllrﬁn; of Pumps.
cach unit of mubtiple pump units incorporate 2 sequental
timing device (o prevent any one motor fmmﬂm'm?qimdm-
nmdywillmpmlmmqr,[ﬂpnmp iy SO0
pressure o another pump shall be arranged 1o star before the
pump it supplics. Il water requirements call for more than one
Pumping uniL 1o aperste, the wnits shall stan at intervals of 5 10
10 seconds. Failure ofa leading motor to stan shall not prevent
subsequent pumping wnits from starling.

7-5.2.5 External Circults Connected to Controllers.  Exter-
nal control dircuits shall be arranged o that filure of any

The comraller for

ewternal circuit {open or shon circuit) shall nat prevent.

operation of pump(s) from all other internal or external
means. Breakage, disconnecting, shorting of the wires, or
hﬂﬂfgcm:rwd.mccirmiu CAI CAUSE CONLIMAWLS TUnning
of the fire pump but shall not prevent dee contredlen(s) from
starting the fire pumpis) due 10 canses other than these
exnernal circuits.

75246 Pressure Becorder,  An awtomstic controller shall be
qqurF' ped with a pressure-recording device that shall eperate
continuously for at least 7 days without ressiting or rewinding,
§-5.8 Monautomatic Controller.

9-5.3.1 Manual Electric Control at Controller. There
shall be a manually siinch on the eontral 0
arranged that, when the motor ks staned manually, its o
atton cannot be affected by the -actinated switch,
Thea shall also provide that the unit will remain
in operation wntil manwally sht down.

7-532 Emergency Run Mechanical Control at Controller.

{a) The contraller shall be equipped with an emergency
run handie or lever that operates o mechanically closs the
mator-circait switching mechanism. This handle or lever
shall provide for nonautomatic contineous running opera-
tion of the motor{s), § of any elecric controd dir-
J:ui:l.s,ln.a!n:u,ur uqu'rﬂhhl dﬂkﬂl.ndihdtpﬂﬂdtm ol the
pressure-activated control switch, Means shall be incorpo-
rated for mechanically latching or holding the handle or
lever for manual operadon in the acumed position. The
mechanical latching shall not be auomatic, but at the option
of the operator.

{b) The kandle or lever shall be arranged to movein ong
direction only fram “oil" 1w final position.

i) The motor starter shall return auomatically to the
“off"" position in case the operator releases the starter handle
or bever in any position but the full anning postion.

7-5.4 Methods of Stopping. Shutdown shall be accom-
plished by the following :

(a) Manual Operation of a pushbutton on the outside
of the contraller enclosure that, in the case of automatic con-
teedlers, shall revarn the comtroller wo full avtomatic position,

) Autemaric Shutdown Aulomatic Sant (Optional). 1T
the controller is arra for automatic shutdown after

starting causes have retarned 10 normal, a ra
timer set for at beast 10 minutes running tme shall be used.

Excepiion:  Awematic shutdmen shall nof be permilfed where fhe
frump comstitutes the sole upply of @ fire sprinkier or -

lewmi o7 tahere the
shatdeunt.

7-6 Controllers Rated in Excess of 600 Valts.

746.1* Cantrol Equipment. Controllers rated in excess of
600 volus shall comply with the requirements of this chapter,
eXRCEpL &5 pm-idglpiu 746.2 through 7-6.8.

7-6.2 Provisions for Testiag, The provisions of 7-3.4.2
shall nol apply. An ammeter shall be provided on the con-
troller with a suitable transber switch armanged for rﬂding
the current in each phate. An indicating voltmeter, deriving
its source of power of ot more than 125 volis from a trans-
former(s) connected to the high-volage supply, shall also be
provided with a suitable selector switch armanged for read-
ing each phase valage.
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T8 Controllers for Foam Concentrate Pump Motors.

Te8.1 Coatrol {hﬂulmﬁrl’unm;
trate puemp mctors ghall with the requarements
Sections 7-1 through 7-5 or 7-7 ol this chapler except as pro-
vided in 7-9.2 through 7-9.5.

7-9.2 Automatic In lizu of the

swiich described in 7-5.2.1, automatic shall be capa-
ble of being activation of
either & remote normally open contact or & remate normally
closed contacs

7-0.3 Methods of

Brop, . The run period timer
mmuumim;:‘muhuul-hm
minutes but not less than | minute in cootrollers wsed in
foam pervice.

T84 Lockout Where required, the controller shall con-
tmin a kockout feature (0 stop the foam concentrate pump
mnhﬂhm#-ﬁﬂﬂﬂhlﬁ
Mﬁammmwmm
ing the condition at a remote location.

745 The controller shall be marked “Foam
mwm.'

Chapter 8 Diesel Engine Drive
B-1 Geoeral
B-1.1 Selection. Selection of d ine-driven fire
equipment for cach situation shall be on careful

pu

mn?;ﬂ:r;::n of the fo hc:t;:-;mrﬂdﬂ: of

contrel, . sartiag and run-
bon die-

mwum“mﬂ;m

interna mﬂh;mﬂcn'mutwdﬁvh;ﬁr:pnuxtﬁw

for instaltations made prior to adoption of the 1974 editon

of this standand, ited intermal combugtion engines
shall mot be used. ?ﬂhbﬂﬁlnﬂh“ﬂpﬂdh
exclude gas turbine engines o fature pump drivers.

B:2 Engincs,

| 821 Listing. Engines shall be lssed for fire pump service.
8111 Eagines shall be specifically lived for fire pump
service by 3 testing laboratory. :
[EXX} shall be rated at pndard SAE condiions of
61 in | mm) Hg basometicr and TT°F (25°C) inlet air
S ot ) 8 P
mm—mg—iu—am‘rﬁm

8222 Engines shall be accepiable for ho wer ratings
mhmwmmmmm
8213 Inspecial cases, engines cutside the power ramge and
typee of listed engines shall have a horsspower L where
i for fire pump driver service, not ke 1]
greater than the madmum brake ed by the
pump under any condiions of pump The engine shall

meet all the other requirements of listed engines.

BZIA* Awﬁu i haorsepower rat-
g &l samdard SAE whuall b for darsel engines
o ek 1000 & (305 o) of altined= aborwe 300 & (914 =)
B-225* Adeductionof | percent from engine horsepower
ing as gormecied io sandand SAE conditions ghall be made
for diesel engines for every LO°F {5.0°C) above TT°F (25°C)
amlmiil LeEspETatare.
8336 Where right
hﬁmhmﬂgh
|Ewhhlﬁt;ﬂr_
8227 Afier complying with the of 8221
through 8-22.6, thall have & minimum horse-
mrﬂ.mﬂlnummmbﬂh
[ the pump at its rated ypeed under any con-
ol pump load.
#-1.3 Eagio: Connection to Pump.
nected 1o horizontal mps by means of & fexible cou-
m.ﬁh P.M for this service. The
Mumwm;wmmemﬂr—
wheel adupter or stub shaft, (See Section 3-5.)

£-2.5.2 Vertical Shaft Tutbine-Type Pumps. Engines
shall be connocied to vertical shall pumps by means of
rightangle gear drive with a listed flexible connecting shaft
that will prevent undue srain on cither the engine or gear
diriwe. (Ser Section 1-3.}

| Be permitied to ewplay solid shafis and do nal require @

drigy bt o requirc @ Romreverss redchel.

24 lastrumentation and Coatrol

gear drives {ier 8-2.3.7) are used
pump and its driver, the horse-
shall be increased to allow-

Device. ines shall be

B-2.4.2 wm Engi Inhl!bl#

i ¥
ﬂlﬂ“'mll"?’m“

A meang shall be w an overspeed trouble

8244 0il Pressure Gauge. Engines shall be provided
with an oll presure gauge to ndlicate lubricating ol pressure.

B-245 Tempersture Gauge. lpﬂnnﬂhn:eud
with & temperature gauge 1o indicate engine e~
perature at all Gmes.

B-24%6 lnstrament Panel  All engine instruments shall be
Mn:dﬁkwﬂmﬂummuluﬂc
point.
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8-2.4.7* Automatic Coniroller Wiring in Factory. All
connecting wires for automatic controllers shall be har-
nessed or flexibly enclosed, mounied on the engine, and
connected in an engine junction box to terminals numbered
to correspond with numbered terminals in the contraller,

#-2.4.8* Automatic Control Wiring in the Field. Inier-
connections between the awomatle controller and engine
jum:tir;m box shall be made I.I.'Inlll'.'IE stranded wire sized on a
contimuaus-cluty basis,

B-1.4.9* Main Battery Contactors. The main bartery con-
tactors supplying current to the starting motor shall be capa-
ble of manual mechanical operation 1o encrgize the starung
motor in the event of control cirowit filure.

8-1.4.10 Signal for Engine Running and Crank Termiina-
tion. Engines shall be provided with ar:d-.\:miﬁw
switch to signal engine running and crank terminstion.
Power for this signal shall be wmken from a souree other than
the engine generator or alternator.

8-2.4.11 Wiring Elements. All wiring on the engine
including starting circuitry shall be sized on a continuous-
duty hasis,

Exveption:  Battery cables ghall be provaded per the engine manu-
recommerdalions.

facturer’s
B-2.5 Btarting Methods.

B-1.5.1 Starting Devices. Engines shall be equipped with a
relisble starting device.

8-2.5.2 Electric Where elecric starting s wsed,
the electric-starting device ghall take current from a storage
batery{ies).

| 8-2.5.2.1 Number and Capacity of Batieries. FEach engine
shall be provided with two storage battery units.
| Au40°F (4.5°C), each battery unit shall have twice the
caparity sufficient w maintain the cranking spesd recom-
mended by the engine manufacurer through a 3-minute
"mn:t[u to start”™ cycle (15 seconds of cranking and 15 sec-
onds of rest, in sx consecutive cpcles),
8-2.5.2.2 Batiery. Lead-acid batteres shall be furnished in
a dry charge condition, with electrolyte liquid in a separate
container. Elecirolyte shall be added at the time the engine
is put in service and the given a conditioning charge.
Mickelcadmium batteries shall be furnished according
the manufcurer’s requirements.
Eﬁhm: Oker kinds of batteries shall be permaiited to be
i accordanee unth dhe et s roquiremml.
B-2.5.2.3" Battery Two means for recharg:
ing storage batterics shall be provided. One shall be the gen-
erator or allernator furnished with the engine. The other
shall be an automatically controlled charger wking power
from an alternating current power source.
Excepiion:  If an iy eterrenl power sorce it mor anailzhle,
or i nil reliable, anather e etfnd (in addition fo the pener-
afor or aliernaior furnished wiih the engine) sholl be proveded,

B-2.5.24 Battery Chargers.

{a) Chargers shall be specifically listed for fire pump service
(k) The rectifier shall be a semoonductor type.

{€) The charger lor a lead-acid bawery shall be & type o
automatically reduces the charging race io less than 500 n
lampercs when the battery reaches a full charge condigi

{d) The battery charger at its rated voliage shall be )
ble of delivering energy into a fully discharged bamery
such a manner that it will not damage the bateery. It sk
restore to the battery 1 percent of the battery’s ampe
howur rating within 24 hours,

[} The charger shall be marked with the ampere-he
rating of the largest u_{amr battery that it can recharge
compliance with B-2.5.2 4(d).

[y An ammeter with an acouracy of 5 percent of the n
mal charging vate shall be furnished w indicace the ope
tign of the charger.

(g} The shall be deagned so that it will not be da
aged or blow huses during the cranking cyde of the eng
when operued by an automatic or manual controller.

{h) The charger shall sutomadcally charge at the ma
mum rate whenever required by the state of charge of
hattery.

(i} Where not connectsd through a controd panel, the b
tery charger shall be arranged v indicate boss of current o
put on the load side of the de overcurrent protective dev
[See 94,1301 ]

| 8-£5.2.5% Battery Location. Storage bauteries shall
rack-supporied above the floor, secured against displa
ment, and located where they will not be subgect o exces
temperature, viliration, mechanical injury, or Hooding w
water. They shall be readily accessible for servicing, Baun

| cables shall be sized in accordance with the engine manul
turer's recommendations considering the cable lem
required for the specific haery locition.

#4526 Corrent-car parts shall not be bes o
12 im. (306 mm) above the floor level

8253 Hydraulic Starting,

| 82631 Where hydraulic starting is used, the acoum
tors and ather accessories shall be cabinetized or 50 guar
that they are not subject o mechanseal injury, The cabi
shall be installed as close to the engine as practical so =
vent seripus presure drop between engine and cibi
The diesel engine as imu.lzs shall be withaut startisg
except that a thermastatically controlled electric waser jac
heater shall be em The dicsel as installed shall
capahle of carrying ws full raced load within 20 ur:n_nds a
cranking i initiaved with the intake air, room ambéen, &
all starting equipment at a emperature of 32°F ((°C).

| 82532 Hydraulic starting means shall comply with
frllowing conditions:

{a] The hydraulic cranking device shall be a s
contained sysiem thar will provide the required crank
forces and engine starting RPM a3 rocommended by
engine manufacturer.

{b) Electrically rated means shall automatically |
vide and maintain the siered hydraulic pressure within
predetermined pressure limnts.

{c} The means of automatically mainmining the hydra
sysiem within the predetermined pressure mis :h:aL
energized from the main bus and final emergency bus if
is provided.
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{d) Mecans shall be provided o manually recharge the
hydraulic system.

{2} The capacity of the hydraulic cranking system shall
provide not less than six cranking cycles. Each cranking
cycle (first thres Lo be automatic frumaign.:l'lng source) shall
provide the necessary number of revolutions at the required
RIFM 1o permit the diesel engine (o meet the requirements
of carrying its full rated boad within 20 seconds after crank-
ing is initrated with intake air, room ambient emperature,
and liydraulic cranking system ar 32°F (0°C).

il Capacity of the hydraulic cranking sysem sufficient
for three staris under condidons described in 8-2.5.3.2(c)
shall be held in reserve and arranged so that the operation
of a single control by one person will permit the reserve
capacity to be employed.

{g) All conirels for engine shutdown in event of low
en lebe, overspeed, and high water jacker temperature
shall be 12- or 24-volt dc source to accommadate controls
supplied on engine, In the eventof such Bilure, the hydrau-
lic cranking system will provide an interlock w prevent the
engine from recranking. The interlock shall be manuall
reset foar :mﬂ‘lh:ﬂ.t*h.ﬂ.ing when :ng‘h‘icrlﬂumiiwrrvctu;{

8254 Afr Starting.
B-2.54.1 Existing Requirements. Inaddition o the require-

ments in Jection 8-1 through 8-2.4.6, 8-2.5.1, 8-1.6 through
6.2, B-G.4, and B-G.5, the [ollowing sectkons shall apply.

| 8-2.54.2 Automatic Controller Connections in Faciory.  All
condudors for auliematic contrallers shall be harneised or Aex-
ibly endosed, mounted on the engine, and connedied in an
mfne Jjunction box o terminals numbered o correspond
with numbersd terminals in the controller. This s to ensure
rexdy conniction in the field between the two sets of terminals.

| 8-2.5.49 Signal for Engine Banning and Crank Tesmination.
Enganes shall be provided with a speed-sensitive switch to sig-
nal runming and crank ermination. Power for this signal shall
be taken from a source ather than the engine compressor.

B-2.5.4.4% Air Starting Supply.

B-25.4.4.1 Theair |u1'.|p1'_|' contaimer shall be simed For 180

seconds of continuous cranking without recharging. There

shall be a sernntc,ulil.ab‘l_-" me'qd arul.um:ti.n: il llmalin]

sar or means of obtaining air from some other system, inde-

Ell_idznl-ufth: compressor driven by the fire pump en.gin.e.
itable supervisory service shall be mainwained 1o indscace

high and low air pressure conditions.

|H—2.5h£.4.2 A hn:us conductor with a manual valve or

switch shall be insalled for direct ap L of wir from the

air coneainer wo the engine starter in the event of conarol cir-
cuic failure.

8-2.6 Engine Cooling.

8-2.6.1 The engine cooling system shall be induded as part
of the engine assembly amd shall be one of the following
dlosed-circult types:

(2) A hear e:n:lun.gu— type that includes a ti.rculating
pump driven by the engine, a heat exchanger, and an
edigine jackel temp aregulating device; ar

b} A radiaor type that includes a circulating pump
driven by the engine, a radiator, an engine jackel tempera-
e hrhl'mg ﬂm.anﬂ an engane-driven fan for provid-
ing ve movement of air through the radiator.

8:2.6.2 Coolant and Fill O An opening shall be

provided in the drewit for il system, checking coul-
ant level, and adding coalant when sived, The
coolant shall comply with the recommendation of the engine

manufaoiurer.
B-2.6.8% Hest Exchanger Water Supply.

{(a) Supply. The cooling water supply for 2 heat
exchanger type msluﬂ%eﬁmlh:diﬁdmm:ul’ﬂm
qnmp. taken ol .'Fr'lur to the pump discharge valve,

hreaded rigid Qiplng:hﬂb:mﬂsﬁwllﬁ:mnmﬁmﬁc
pipe conneetion in the direction of flow shall indude an indi-
cating manual shutoff valve, an approved flushing-type
strainer in addition™io the one that can be a part of the pres-
sure regulator, a pressure regulator, an automatic valve
bisted for fire protection service, and a second indicating
manial sh valve. A pressure gange shall be tngalled in
dnmoﬁnﬁmrmpplr:ﬁmmdmmghtﬂdcu{dmha
manual valve,

Exceprion:  The aulomatic welve ir not required on o vertizal
mhwpq«qa&apmpm there & o me@m
the discharge when the fuemp is dle.

(b) Preésswre Regulssr.  The pressure regulator shall be of
such size and type that it is capable of and adjusted for pass-
ing approximately 120 percent of the cooling water required
when the engine is operating at maximom brake horse-
power and when the lator is supplied with water at the

ressure of the pump it is pumping at 150 percent of
its rated capacity. The coaling water flow required shall be
sct based om the masimum ambicnt cooling water,

() Awematic Valve, An automatic valve permit flaw of
cocling water to the engine when it is running.

E-2,6.4* Heat Exchanger Water Supply Bypass, A bypass
line with manual valves, a Aush-type strainer, and a pressure
regulator shall be installed arcund the manual shutoff valve,
strainer, pressure regulator, and antomatic valve.

#-2.6.5 Heat Exclianger Waste Outlet.

B-2.6.5.1 An outlet shall be provided for the wasiewater
line from the heat exchanger, and the discharge line shall
not b less than one size L than the inlet fine. The ouder
line shall be as short as practical, shall provide discharge into
# visible open waste cone, and ghall have no valves in 1.

Excefition: It shall be parmitied o discharge s & suelist reseruair
provided o viswsl flow indicaler and temperature indicator are
frntalled,

82652 When the waste outles piping is longer than 15 fi
(4.8 m) andlor its outlet, discharges more than 4 ft (1.2 m)
higher than the heat exchanger, the pipe size shall be
increased by at least one size.

#-2.6.6 Fadiators.

8-2.6.6.1 "The heat from the primary circuit of 2 radiator
shall be dissipated by a fan included with, and driven by, the
engine. The radiator shall be d?;gned It;:l.imll m
enjine operating temperature with an in T lemperature
of T20*F (45°C) at the combustion air deaner inlst. The radi-
ator shall include the plumbing 1o the and a flange
on the air discharge side for the connecton of a fexible duct
to the discharge side for the conneaion of & flexible duct to

the discharge 2ir ventilator.
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18-2.3 Gauge and Gauge Connections,

10231 A listed steam presure gauge shall be provided

on the entrance side of tee speed governor, A Yy-in, pipe tap
for a gauge connection shall be provided on the nozzle
chamber af the wrbine. -

1232 The & shall indicate pressures not less than
one and ane- times the boiler pressure, and in no case
Less than 240 psi (16 bars), and shall be marked “Steam.”

10-2.4 Rotor. ‘The rotar of the turbine shall be of sulable
material. The first unit of  rotor design shall be type tested
in the manufacturer's

shop at 40 percent above rated speed.
Aﬂmbﬂ:l;tuniuufm: same design shall be wested at 25
peroent above raied speed.
10-2.5 Shaft

10-2.5.1 The shafi of the urbine shall be of high-grade
steel, such as open-hearth carbon steel or nicke] sieel.

10-25.2 Where the pump and turbine are assembled as
independent units, a8 Aexible coupling shall be provided
n the two units.
10-2.5.3 Where an overhung rotor i wsed, the shaft for the
combinied unit shall be in one picce with enly twe bearings.
10-2.5.4 The critcal speed of the shafi shall be well above
the higt;:s:.q:rmd Gfthe]l;]bi“mﬂ“.,}““ turhine will oper-
ate at all speeds up to nt § without

10-2.6 Beari Turhines having slecve bearings shall
ha\t'?plu-wpe shells and caps,

they MM&%%M&MWM.
10-3* Lnstallation. Details of steam supply, exhaust, 2nd

boiler feed need o be carefully planned 1o provide reliability
and effective operation of a steam-urbine-driven fire pump.

Chapter 11 Acceptance Testing, Performance, and
Maintenance

11-1 Hydrostatic Tests and Flushing.

11-1.1 Fiping (suction and discharge) shall be hydrostati-
cally tested at not bess than 200 psi (13,8 bars) pressure, or at
50 l!-lhm]hmahaennﬁnwmprmuwh

in the system, whichever is greater. The pres-
sure shall be maintained for 2 hours.

11-1.2  Sudtion piping shall be flushed aca fow rate not less
than indicated in Table 11-1.2 or at the h!’dt‘lnl.ic:.'ﬂr caleii-
lated water demand raie of the syseem, whichever is greater.

113 Thei contracior shall furnish a certificae of
test prior to the start of the fire pump field accepance st

11-2 Field Acceptance Tesis.

11-E1 The pump manufaciurer, the
(when supplied), the controller manufscwrer, and the
tranifer switch manufacourer (when supplied) {or their

respective represeniatives) shall be present for the feld
acceplance test (See Section J-6.)

manufacturer

Table 11-1.2  Flow Rste

Fips Flow
Size
Ta.] GPM Limin
L] S0 F2E3
5 a0 4B2
] 13560 5148
| 2330 RAa
1 3670 15,891
12 5290

11-2.1.1 Al electric wiring to the fire lpump motar{s),
| imcleding contrel {multiple pumps) interwiring, & ncy
power supply, and jockey pump, shall be comp and
checked by the elecirical contractor prier to the mitial star-
tup and accepance tes
11-22* The ity having jurisdiction shall be notified
a5 to time and place of the ACCEHATCE Test.

1123 A copr of the manufacturer’s certified pump test
characterisic curve shall be available for comparison of
results of field acceptance test. The fire pomp 25 installed
shall equal the performance as indicated on the manufaciur-
er’s certified shop test characteristic curve within the accu-
racy limits of the test equipment

11-24 The fire pump shall perform at minimom, rated,
and peak loads without objecti overheating of any
component.

1125  Vibrations of the fire pump assembly shall not be of
a magnitude to warrant potential damage io any fire pump
COMPOmER.

11-2.6* Ficld Acceptance Test Procedures.

11-2.61% Test I‘T.:rp ment. Test equipment shall be pro-
vided o determine met pump pressures, rate of Enw
through the pump, volts and amperes for electric-motor-
driven pumps, and speed.

11-2.6.2% Flow Testa, The minimum, rated, and peak losds
ol the fire pump shall be deermaned by contralling the quan-
tity of water discharged through approved et devices.
E:cﬁm’ ¢ ff evailable suction sufplies do nod perwl the frammg
of 130 percent of rated picwp capacity, the fire prump shail be ofer-
cled al moomun alswalls dicharge by dilermimg iy acceplance.
This reduced capaciy shall nol censtibule an wnacenflable fef.

11-2.6.5* Measurement Procedure. The guantity af
water discharging from the fire pump assembly shall be
devermined and stabilized. Immediately therealier, the
np-erﬂ.u:_lﬁ conditions of the fire pump and driver shall be
ImEasured,

11-2.63.1 For electric motors operating at rated voltage
and frequency, the demmand nol exceed the
product of 2 full kad ampere radng times the allowable ser-
wice factor as on the motor nameplate.

11-2.6.3.2 For electric motors operating under varying
voltage, the product of the actual volage and current
demand shall not exceed the produc of the rated voltage
and rated full lﬂadcunmﬂ'ﬂuth:ﬂuﬂ’hhurﬁuﬁﬂm.
The voltage a1 the motor not vary mare than § percent
below or 10 percent above rated (nameplate) voltage during
the test (Ser 6-3.1.2)
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11-2.6.3.3  Engine-driven units shall not show signs of
overboad or siress. The governor of such wnits shall be set an
the time of the test 1o properly regulate the engine speed a
rated pump speed. (e 8-2.4.0.)

11-2.63.4 The stcam wurbine shall maintain its speed
within the imiss as specified in 10-2.2.

11-2635 The gear drive assembly shall operate without
excessive objectionable noiss, vibration, or heating,

11-2.6.4 Loads Start Test. The fire pump unit shall be
started and brought up to rated speed without interrapiion
under the conditions of a discharge equal o peak load.

11-2.6.5 Phase Reversal Test. For electric mators, a test
shzll be performed to ensure that thers is not a phase rever-
sal condition in either the normal power supply configura-
tion ot from the aliernate power supply (where provided).

11-2.7 Comtroller Acceptance Test.

11-2.7.1*  Fire pump eantrollers shall be tested in accordance
with the manufacurer's recommended test procedure. As 3

| rinimum, no less than six automatic and six manual opera-
tions shall be performed during dhe acceptance e

11-2.7.2 A fire pump driver shall be operated for a period
of at least 5 minues a full speed during each of the above
apErations,

Exceprion:  An engine driver shall nat be required to run for 5
meireaeles od fuell bebwern succestor starts unil the i
cranking e of seccecdve starts reaches 45 seconds.

11273 The apomatic operation nce of the controller
shall start the pdmp from all provided starting features, This
shall include pressure switches ar remote starting sipnals.

11.2.94 Tens of engine-drive controllers shall be divided
between bath seis of baueries.

——

11-2.9.5 The selection, size, and sening of all overcurrent
protective devices {induding fire pump eontroller circuit
breaker) shall be confirmed 10 be in accordance with this
standard,

11296 Manual y (Handle) Operation. The
ﬁ-epumpduﬂh:m‘:; from each power service and
run for a minierwm of 5 minutes.

CAUTION: Manual emergency operation is to be
I accomplished by a manual actuation of the emergency
handie to the fully lached position in a continuous
motion. The handle is v be latched for the duration of

this Lest run.
|ll-!! Emasgeney Power Supply. On Insallations with an
- y mmafwaﬁu:uwmmﬁm.

loss rimary source shall be simulated and transfer shall
mriﬂnlhepmpkopmﬁqnpuﬂnd.Tnm[:rﬁ-nm
normal to altermate source and retrander from akemnare o
normal source shall not cause opening of overcirrent protec-
tion devices in either line. Az lexst half of the manual and auto-
matic operations of 11-8.%.1 shall be performed with the fire
pump connected o the aliernate souncs.

11-2.8.1 [If the aliernate power source is 8 genermtor set
required by 6-2.3.1, installation acceprance shall be in accor

dance with NFPA 110, Standard for Emergency and Standby
Ponser Systems,

20-33
1129 Governor. Emergency governor valve
o steam e w demonstrate satishciory
mance of the (hand wrigging shall be

11-2.10 Ak condiions, both local and remoce, shall be
simulated to demonstrate san operation,

11-2.11 Test Duratioa. The fire pump shall be in

tian for not less than 1 hour total tme during all of the fore-
Eoing tests.

11-5 Mannals, Special Tools, and Spare Parts.

11-5.1 A minimwm of ene set of instrection manuals for afl
major components of the fire pum shall be lied
by the manufourer of each naqjurpczmmu Th:T;nml
ahall tl'mh:in:

{2} A detailed explaration of the operation of the component,

b} Instructions for routine mainienance,

(g} Detailed instructions concerning repairs,

{d) Panis list and parts identification, and

{e) Schematic elecinical drawings of contraller, ransfer
switch, and alarm panels.

11-8.2 Any special tols and tesing devices required for
routine maintenance shall be available for & i by the
awthority having jurisdiction at the tme of fiedd acoep-
Lanoe sl

11-3.3 Consideration shall be given 1o stocking spare parts
for critical items not readily l\'ig‘ihh.

114 Periodic Inspection, Testing, and Mainienance.
Fire pumps shall be inspected, tested, and maintained in
accordance with MFPA 25, Standarnd for the Fropection, Testing,
and Mairtenance of Water-Based Fire Protection Systems,

11.5 Impeller Replacement. Whenever the impeller in 2
lested fire p':trTlaﬂbiwiﬂunMﬂmﬁl' impefler ot rotar-
ing assembly, 2 re-test. of the pump unit shall be per-
formed. The re-test shall be conducted by the pump manufsc-
mru.urdu.na;nmd' rissEniative, or pump qualified person
who hmdupnlﬂdt:rprheippmpq'hw il-'l.iglvl'lll.ilﬁ- The field

ahall pump performance as
indicated by the o Eammory-certified test curve, whensver
it ks availalde, and shall be within the accuracy Bmies of
field vesting as sued elsewhere in this standard.

Chapter 12 Referenced Publications

12-1 The following documents or portions thereof are ref
erenced within this nandard and shall be congidered of
the requirements of this document, The cdition indicated

for each reference is the current edition as of the date of the
MNFPA isuance of this decument,

12-1.1 NFPA Poblications, Mational Fire Protection Asso-
ciation, | Batwerymarch Fark, P.O. Box 9101, Quincy, MA
02269-9101,

MWEPA 13, Standerd for the Mnstallafion of Spremkler Sptems,
1536 edition.

NFPA 24, Stendand for the Installation of Private Fire Serace
Mzing end Their Appertenancer, 1995 editon.

MFPA 25, Standend for the i, Tesling, ond Masnde-
naner of Weler-Based Fire Profection Systems, 1995 edition.

.n-m- ]
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Figure A82.25 Temperuture derste curve.

A-8.215 Pump room temperatore rise should be consid-

specified.
A-8.2.4.7 This is to ensure ready wiring in the ficld
between nals,

two sets of permi

A8-248 Terminatons should be made wsing insulated
ring-type compression connectors for post-type terminal
bilocks. terminal blocks should have the wire
suipped with about Yig in. (1.6 mm) of bare wire showing
afier insertion in the saddle 1o ensure that no insulstion is
below the saddle, Wires should be tugped to ensure ade-
quate tghiness of the erminaton.

A-8-1.49 Manual mechanical operation of the main bat-

tery contzcior will bypass all of the control ancuit wiring
within the contraller.

AE-2523 Asinglecharger that sutomatically alternates from
ane battery to may be wsad on two battery insallations.
A-B-2.525 Locadon at the side of and level with the
engine is recommended 1o minimize lead length from bat-
tery to starter.

A-f-31544 Automatic maintenance of air pressure & pref-
erable

wAS2E3 See Figure A-8-2.6.9.

A-8-2.54 Where the water supply can be expected 1o con-
tain forelgn materials such 2s wood chi beaves, ling, etc.,
the strainers ired in £-2.6.3 thould be of the duplex fil-
mlmmam{dnn]dmxmmﬂhimﬂdtﬂl
il apa:iqmpumhﬁxlw.erﬂwrnr:!nhwr
Er'nd. n addition, a duplex flter of the sme size should
insalled in the bypass line, (See Figure A-8-2.6.1,)
A% The engine-driven be located in a pum
huuscur[nlgunp rmprh:?:mld be entirely BIILOE'
For optimum room ventilation, the air supply ven-
tilator and air di should be located on opposite walls.
When calculating the maximum temperature of the
pump room, the radiated heat from the engine, the radiated

ered when determining the maximurm ambient temperature |

wler
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i
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Ld Liboe ol

heat from the exhaust piping, and all ether heat-
contributing sources sheoul considered,

1f the

room is to be ventiaed by a -lmﬁhm'
reliabifity of the pover saurce d a%mhmﬂ

ered. If the
calculation

source ks
assume the ventitator is Bt operable.
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A€32.1 When motor-operated dampers are used in the air
:ﬁ':mcdﬁzud. H::Tud Wﬂtmm
nsled 1o open when o before engine bepim r:l‘mh'-:

Hrmmmmmmhmh:hmmpplr

ventilator is 1o be compatible with listed engines o
ensure adequate air flow for cooling and combustion. This

enchanger-noled 0 enhance comwection

= e
Ly EaEm

the air flow of IIET iy

ﬁnp:nmmn!mﬂt:
operated to the

closed, umgmhdw apen
imE o

when or before the engine b:;irl.l siart.
Prevailing winds can work discharge venti-
lutor. Therefare, the winds be considered when
the location fior the air di ventilator. Sec

2.2 for the recommended wind wall design.
en'muﬂrd{l:hrgﬂ:n-

I'hrmnwam.nn

re they must
The ik - g b il gy il
ischarge ventilator is necessary to be compatible with listed
engines 1o ensure sdequate sir-fow cosling,

Figure A833F Typheal wind sl
A-8-43 One gal per borsepower (5.07 LIAW] it equivalent
wlpnﬂpﬂhrwrmﬂ!mwjpﬁbwrhrﬂm
kmﬂimmatﬁudmppl;u unlikely, a
Elhmﬂdbemﬂdadadw facilities for
l.t'ln-tcnn

lhl}rwndﬂh: — h:?nld ed by

Toom or pump howse, if permity
u:gand:mlmummd‘lcu:lfmﬂdh
mﬂiﬂdﬂﬂﬂm?heﬁﬂpiptmyhmdrur:pul
ing well where practical.

-B-£6 NFPASL, Stardand for the fustallation af O-Burning
dﬁ mrbeused.ulguﬂ:ﬁrdi:ld iping. Fig-
ure A-B-4.6 thows 3 sugpesed dicsel engine fuel system. -

ASAT Thepour and cloud point should be 2t least

LOPF (5.6°C) bebow the lowest expected fael temperature (e
2.7.3 and §-4.5)

AB53 Ammnﬁmgdﬁdmcui:mfdt:ﬂhﬂ:uﬂurﬁ
exceeds 15 f (4.5 m) in Eﬁelh Hie

E:uudm ipe fne L exhau out-
Mﬁ:hﬂ&i*{lﬁmﬂm
AB-6 Internal combustion en
maving parts of such
engines canno give relk
are. The

should be readily available,

and m
[ Hhﬁmﬂhﬂ:mﬂdnp

should be observed in detail. )
B TSR
: fﬁﬂmﬂﬁmﬁ;wmm“m

{a) Quick smming (fire pump engines may have Lo arry
fiall load as soon as started),

(b} Reduced engine wear,

{c) Reduced drain on batteries,

{d) Reduced oil dilution, and

(=) Reduced carbon its, #o that the engine is far
more likely wo sarn every time.
A-8-1.1 Ifhmﬂumhmmﬂhﬁﬂw

necessarily embody
in such number that e

service unbess m‘I.H.'eu
m.-n:m:inhm

Eﬁ'&mm‘ The ine ghoutd be
starting. The pressure contrel ﬂ"
p‘mlm.edqlm.uﬁwcﬂngnd

A-9-3.1 lnm:ﬂ‘uwdh;rtmhmre heat may
be wselul in reducng the dampas,

AS-38  Pump operators should be familiar with instrc-

tons for controliers and should observe in detall
all of their recommendations.

AS-412 liisvecommended that the pilot bmp for alarm

and signal service have voltge kess than the rased
valtage of the lamp o ensure long o ing life. When nec-
cwg;lulﬂ:rﬂhmthndd u:dmmdmmewk.-

m.![ﬂ Trouble Signals.

comman signal may be used for the following trou-
hl;m iemlnﬂ-ll!{li.{h] e}, 1d), and (e) and
Mﬂmlﬁhmﬁmmhhﬂm&ﬂh&
overcurTent profediive device.

{b) If cthere is no other o supeervise boas of power, the
mmﬂrh'ﬂﬂlpﬂwﬂhlwmﬂm
which should be time defayed 1o start the engine upon loss
of current output of the battery charger.

ASS5 MNFPA 70, National Elecirical Cade, provides related
definithons:

Automatic. Scli-acting, operating by is own mechanism

when actuated by some § infleence, a1 for exam-

in 211 e, or
e e ke
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(e} The vent body shall be wened vpiide down snd
dnhd:hwm#ﬂ,.hruﬂh&ﬂhphd-;hh
a warm and dry area or by using an air hose.

() Parts shall be sprayed with a Tdhnmh.sard
#ﬁmﬂhwmﬂ“dmwﬂ for
brication =1 be avoided, as ol is harmiul
the foam liquid. = N
hmmWMmmuwmmmm

2 few &
. umn-dﬂumdedn-nﬂwln Hmes 10 endure proper

(k) The vent shall be amached 1o the liquid storage ank
cxpansion dome, sl —

Chapter 9 Valves and Fire Department
Connections

9-1* General. This chapter provides the minimum
requirements for the routing teving, and main-
tenance of valves. Table 9-1 shall be wed 1o determine the
minimum required frequencies for inspection, testing, and
92 General Provisioni.

?il The requirements of this secion are comman w the

s and testing of all sysem valves. The sequence is for
only and can be changed 1o suit bcal conditions.

The swner shall have tate manufacivrer's Buera-
ture available 1o provide instructions for inspect-
ing, tenting, and i the valves and assocated

equipment.

#2.2 Ml pertinent personnel, d . muthorities
having jurisdiction, or apencies be nodified than tedt-
ing or maintenance of ihe valve snd assodiated 2larms b 1o
be conducted. (Sor Chapeer 1.)

92.3% Al system valves shall be prowecied from physical
damage and shall be accessible,

924 Before opening 3 test or drain valve, & thall be veri-
fied that adequate provisions have been made for drainage.

#-2.5 The general appearance and condition of all valves
1hall be obuerved noted, and i shall be verified that all
valves are in the appropriate open or dosed pesition.
:z.&*lﬁi-hhm A main drain vest shall be con-
ucted quarterly at syuem riser 1o determine il (here
has been a ﬁmgefﬂt condition of the water supply
piping and walves.,

9-1.7 Waterflow Alsrm. All walerflow alarma shall be
wa:mdmﬁhhmd‘muuﬁ

|I-:.I. Records. Records shall be maintained in acoor-
dance with Section -8,

9-3 Contral Valves in Water-Based Fire Protection
Systema

9-3.1* General The term “control valve” shall mean valves
controling flow to water-based fire protection sysems.

$32* Exch control valve shall be identifvcd and have 2
indicating the sypem or portion ﬁ&:mimﬁi

1995 Egtion

9.3.2.1* When a normally open valve is dosed, the
cedures eotsblished in Chapter 11 shall be followed.
thie valve & returmed 1o service, 3 drain wes (either main or
sectional drain, i shall be conducied o
determine that the is open.
9:3.22 Each normally open valve shall be secured b
means of 3 scal or 3 lock or shall be elactrically su
in sceordance with the applicable NFPA sandards.

a or L]
ﬂhm:ppmnmm
Exception:  Sealmg or elnctrical supervision sholl med be veguired
Jor hats valves.
533 laspection.

93351 Al valves shall be imspected weekly,

Exception No. I: Valves secured with locks or superisind m
accordanee with NFPA standsrds shall be prraitied to
e imspected X

Exceplion No, 2: alferations or repairs, an fupection
Mk-#ﬁﬁ%ﬁmﬂhwihm
and ol valves are in e normal postion and propery iraled,
locked, or slecirically rupervised.

are:

ﬁ]‘hﬂ!ulnlﬂpmwdumdpm".t-.

(b)* Froperly sealed, locked, or supervised.

i) Accessible.

(d} Provided with appropriate wrenches.

ie} Free from external leaka

i) Provided with appropriate identification.

§-3.4 Teming.

§-3.4,1* Each contrel valve shall be opened on a quar-
\ s el apring or torsion 8 Sk In the £0d, iudieat-
ing that the rod oot become detached from the valve.
viﬂﬁﬂhh&ﬂl_mmiuﬂuﬁlr
open position to prevent famming.
Excaplivn; Testing shall not be requived for autride serew and
yoke valoes or pror-operated indicatmg busterfly velves.

9342 Each control valve shall be operated anm
mmphmlmpmdmmedwluwndpnﬁﬂ

8343 Valve wwitches shall be tested quar.
terly, A distinctive dgnal mwtw
valve's normal positson during cither e us
mﬂlhm«ﬂuhmiﬂmm
maved one-fifth of the distance from its normal pasition.
The signal thall mot be restored at any valve pesition
except the normal position.

NOTE: For fenker information, see NITA T2, Notfosal

Fire Alars Cods.
9-3.5 Maietenance. The ing stems of outside
srew and valves shall be habricated annually. The
valve then be: chosed and reopened o tent
its operation and distribute the hubricant.
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of reliable early warning smoke detection systems for protection of life and property.
2-3.1.2

Section 2-3 shall cover general ares application of smoke detectors in ordinary indoor
lecations.

2-3.1.3

For information on use of smoke detectors for control of smoke spread, the requirements of
Section 2-10 shall apply.

2-3.1.4

For additional guidance in the application of smoke detectors for flaming fires of various
sizes and growth rates in areas of various ceiling heights, refee to Appendix B.

2-3.2%

Smoke detectors shall be installed in all areas where required by applicable laws, codes, or
standards.

2-3.3* Sensitivity.
1-33.1

Smoke detectors shall be marked with their nominal production sensitivity (percent per foot
obscuration), as required by the listing. The production tolerance around the nominal
sensiivity also shall be indicated,

2-3.3.2

Smoke detectors that have provision for field adjustment of sensitivity shall have an
adjustment range of not less than 0.6 percent per foot obscuration. If the means of adjustment
is om the detector, 2 method shall be provided to restore the detector to its factory calibration.

Detectors that have provision for program-controlled adjustment of sensitivity shall be
permitted to be marked with their programmable sensitivity range only.

2-3.4 Location and Spacing.
/1/1-1.4.1‘ (zeneral.
~34.1.1

The location and spacing of smoke detectors shall result from an evaluation based on the
guidelines detailed in this code and on engineering judgment. Some of the conditions that
shall ba included in the evaluation are the following:

(1) Ceiling shape and surface

(2) Ceiling height

(3) Configuration of contents in the area to be protectad

(4) Buming characteristics of the combustible materials present
(5) Ventilation

(6) Ambient environment

2-34.1.2

Copyright NFEA
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For location and spacing of projected beam-type detectors, the manufacturer's documented
installation instructions shall be followed.

2-3.4.6% Solid Joizt and Beam Construction.

Solid joists over 1 £t (0.3 m) in depth shall be treated as beams for smoke detector spacing
PUrposes.

2-3.4.6.1* Flat Ceilings.

For ceiling heights of 12 ft (3.66 m) or lower, and beam or solid joist depths of 1 ft (0.3 m) or
less, smooth ceiling spacing running in the direction parallel to the run of the beams or solid
joists shall be used and one-half the smooth ceiling spacing shall be in the direction
perpendicular to the un of the beams or solid joists. For beams over 1 ft (0.3 m) in depth,
spot-type detectors shall be permitied to be located either on the ceiling or on the bottom of
the beams,

For beam depths exceeding 1 fit (0.3 m) or for ceiling heights exceeding 12 ft (3.66 m),
spot-type detectors shall be located on the ceiling in every beam pocket.

For solid joists, the detectors shall be located on the bottom of the joists.

J'i—ld.ﬁ.l* Sloped Ceilings.
For beamed ceilings with beams running paralle] to {up) the slope, the spacing for flat
beamed ceilings shafl be used. The ceiling height shall be taken as the average height over

the slope. For slopes greater than 10 degrees, the detectors located at one-half the spacing

from the low end shall not be required. Spacings shall be measured along a horizontal
projection of the ceilings.

For beamed ceilings with beams munning perpendicular to (across) the slope, the spacing for

flat beamed ceilings shall be used. The ceiling height shall be taken as the average height
over the slope.

For solid joists, the detectors shall be located on the bottom of the joists.
2-3.4.6.3

A projected beam-type smoke detector shall be equivalent to a row of spot-type smoke
detectors for flat and sloping ceiling applications.
2-3.4.7* Peaked.

Detectors shall first be spaced and located within 3 ft (0.9 m) of the peak, measured

horizontally. The number and spacing of additional detectors, if any, shall be based on the
horizonial projection of the ceiling.

2-3.4.8* Shed.

Detectors shall first be spaced and located within 3 ft (0.9 m) of the high side of the ceiling,

meeasured horizontally. The number and spacing of additional detectors, if any, shall be based
on the horizontal projection of the ceiling.

2-3.4.9 Raised Floors and Suspended Ceilings.

Spaces beneath raised floors and above suspended ceilings shall be treated as separate rooms
for smoke detector spacing purposes. Detectors installed heneath mised floars or above
suspended ceilings, or both, including raised floers and suspended ceilings used for

Copyright NFPA
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environmental air, shall not be used in lisu of providing detection within the room.
1-3.4.9.1 Raised Floors.
Detectors installed beneath raised floors shall be spaced in accordance with 2-3.4.1,

2-3.4.1.2, and 2-3.4.3 2. If the area beneath the raised floor is also used for environmental air,
detector spacing shall also confiorm o 2-3.5.1 and 2-31.5.2.

2-3.4.9.2 Suspended Ceilings.
Detector spacing above suspended ceilings shall conform to the requirernents of 2-3.4 for the

ceiling cenfiguration. If detectors are installed in ceilings used for environmental air, detector
spacing shall also conform to 2-3.5.1 and 2-3.5.2.

2-3.4.10 Partitions.
Where partitions extend upward to within 18 in. (460 mm) of the ceiling, they shall not

influence the spacing. Where the partition extends to within less than 18 in. (460 mm) of the
ceiling, the effect of smoke travel shall be evaluated in the reduction of spacing,

1-3.5 Heating, Ventilating, and Air-Conditioning (HVAC).
gir-s..s.l- ;
In spaces served by air-handling systems, detectors shall not be located where airflow
prevents operation of the detectors.
2-3.52 Plenums,

2-3.52.1

In under-floor spaces and above-ceiling spaces that are used as HVAC plenums, detectors
shall be listed for the anticipated environment as required by 2-3.6.1.1. Detector spacings and
locations shall be selected based on anticipated airflow patterns and fire type.

2-3.5..2%

Detectors placed in environmental air docts or plenums shall not be used as a substitute for
open area detectors. If detectors are used for the control of smoke spread, the requirements of
Section 2-10 shall apply. If open area protection is required, 2-3 4 shall apply.

2-3.6 Special Considerations.

2-3.4.]1

The selection and placement of smoke detectors shall take into account both the performance
characteristics of the detector and the areas into which the detectors are to be installed to

prevent nuisance alarms or improper operation after installation. Paragraphs 2-3.6.1.1
through 2-3.6.1.3 shall apply.

2-3.61.0%

Smoke detectors shall not be installed if any of the following ambient conditions exist:
(1) Temperature below 32°F (0°C)

(2) Temperature above 100°F (38°C)

(3) Relative humidity above 93 percent

(4)  Air velocity greater than 300 ft/min (1.5 m/sac)

Copyright NFPA



Manual fire alarm boxes shall be located within 5 ft (1.5 m) of the exit doorway opening at
each exit on each floor,

2-8.1.3

Manual fire alarm boxes shall be mounted on both sides of group openings over 40 ft (12.2
m) in width. Manual fire alarm boxes shall be mounted within 3 ft (1.5 m) of each side of the
Opening,

2-8.2.4*%

Additional manual fire alarm boxes shall be provided so that the travel distance to the nearest
fire alarm box will not be in excess of 200 ft (61 m) measured horizontally on the same floor.

2-8.3*

A coded manual fire alarm box shall produce at least three repetitions of the coded signal,
with each repetition to consist of at least three impulses.

1-9 Supervisory Signal-Initiating Devices.

2-9.1 Control Valve Supervisory Signal-Initiating Device.
2-9.1.1

Two scparate and distinct signals shall be initiated: one indicating movement of the valve
from its normal position and the other indicating restoration of the valve to its normal
position. The off-normal signal shall be initiated during the first two revolutions of the hand
wheel or during one-fifth of the travel distance of the valve control apparatus from its normal
position. The off-normal signal shall not be restored at any valve position except normal,
29.1.2

An initiating device for supervising the position of a control valve shall not interfere with the
aperation of the valve, obstruct the view of its indicator, or prevent access for valve

- 2-9.2 Pressure Supervisory Signal-Initiating Device.
Two separate and distinct signals shall be initiated: one indicating that the required pressure
has increased or decreased and the ather indicating restoration of the pressure 1o its normmal
value. The following requirements shall apply to pressure supervisory signal-initiating
deviges:

(2) A pressure tank supervisory signal-initiating device for a pressurized limited water
supply; such as a pressure tank, shall indicate both high- and low-pressure conditions. A
signal shall be initiated when the required pressure increases or decreases by 10 psi (70 kPa).

(b} A pressure supervisory signal-initiating device for a dry-pipe sprinkler system shall
indicate both high- and low-pressure conditions. A gignal shall be initiated when the pressure
increases or decreases by 10 psi (70 kPa).

(c) A steam pressure supervisory signal-initiating device shall indicate a low-pressure
condition. A signal shall be initiated prior to the pressure falling below 110 percent of the
minimum operating pressure of the steam-operated equipment supplied.

{d) Aninitiating device for supervising the pressure of sources other than those
specified in 2-9.2(a) through (c) shall be provided as required by the authority having

Copyright NFFA
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jurisdiction.

2-9.3 Water Level Supervisory Signal-Inltiating Device.

Two separate and distinct signals shall be initiated: one indicating that the required water
lewvel has been lowered or raised and the other indicating restoration.

2-93.1

A pressure tank signal-initiating device shall indicats both high- and low-water level

conditions. A signal shall be initiated when the water level falls 3 in. (76 mm) or ris=s 3 in.
{76 mmi).

2-9.3.3

A supervisory signal-initiating device for other than pressure tanks shall initiate a low-water
level signal when the water level falls 12 in. (300 mm).

1-9.4 Water Temperature Supervisory Signal-Initiating Device.

A temperature supervisory device for a water storage container exposed to freezing
conditions shall initiate two separate and distinctive signals. One signal shall indicate a
decrease in water temperature to 40°F (4.4°C) and the other shall indicate its restoration 1o
above 40°F (4.4°C).

2-9.5 Room Temperature Supervisory Sigmal-Initiating Device.

A Toom temperature supervisory device shall indicate a decrease in room emperature to 40°F
{4.4°C) and ite restoration to above 40°F (4.4°C).
--"i:--!'}* Smolke Detectors for Control of Smoke Spread.
2-10.1*
Smoke detectors installed and used to prevent smoke spread by inftiating control of fans,
dampers, doors, and ofher equipment shall be classified in the following manner:
(1) Arca detectors that are installed in the related smoke compartments
(2) Detectors that are installed in the air duct systems
2-10.2*

Dretectors that are installad in the air duct system per 2-10.1{2) shall not be used as a
substitute for open area protection. If open area protection is required, 2-3.4 shall apply.
2=10.3* Purposes.

2-10.3.1

To prevent the recirculation of dangerous quantities of smoke, a detector approved for air
duct use shall be installed on the supply side of air-handling systems as required by NFPA

90, Standard for the Installotion of Air Conditioning and Ventilating Svsiems, and
2-10.4.2.1.

2-10.32

If smoke detectors are used to initiate selectively the operation of equipment to control
smoke spread, the requirements of 2-10.4,2.2 shall apply.
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detector(s) shall be listed for releasing service.

2-10.6.4

Smoke detectors shall be of the photoclectric, ionization, or other approved type.
2-10.6.5 Number of Detectors Required.

2-110.6.5.1

If doors are to be closed in response to smoke flowing in either direction, the requirements of
2-10.6.5.1.1 through 2-10.6.5.1.3 shall apply.

e 1-1006.5.1.1

If the depth of wall section above the door is 24 in. (610 mm) or less, one ceiling-mounted

detector shall be required on one side of the doorway only. Figure 2-10.6.5.1.1, parts B and
D, shall apply.

Figure 2-10.6.5.1.1 Detector location requirements for wall sections.
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and rated andible or visible performance, or both, as defined by the listing authority.
4-2.1.2

The audible appliances shall include on their nameplates reference to their parameters or
reference to installation documents (supplied with the appliance) that include the parameters
in accordance with 4-3 2. The visible appliances shall include on their nameplates reference

to their parameters or reference to installation documents (supplied with the appliance) that
include the parameters in accordance with 4-4.2.1.

4-1.1 Physical Construction.
Appliances intended for use in special environments, such as, outdoors versus indoors, high

or low temperatures, high humidity, dusty conditions, and hazardous locations, or where
subject to tampering shall be listed for the intended application.

4-2.3* Mechanical Protection.
If subject to obvious mechanical damage, appliances shall be suitably protected. If guards or

covers are employed, they shall be listed for use with the appliance. Their effect on the
appliance’s field performance shall be in accordance with the listing requirements.

4-2.4 Mounting.

In all cases, appliances shall be supported independently of their attachments to the cirewit
conductors and shall be mounted in accordance with the manufacturer's instruction,

4-2.5* Connection to the Fire Alarm System.

Terminals or leads, or their equivalent, shall be provided on each notification appliance for

the express purpose of connecting into the fire alarm system to monitor the integrity of the
connections.

4-3 Audible Characteristics.
4-3.1 General Requiremenis.
4-3.1.1*

An average ambient sound level greater than 105 dBA shall require the use of a visible signal
appliance(s) in accordance with Section 4-4.

4-3.1.2

The total sound pressure level produced by combining the ambient sound pressure level with

all audible signaling appliances operating shall not exceed 120 dBA anywhere in the
occupied area.

4-3.1.3
Sound within the occupied area, from a temporary of abnormal source, shall not be required
to be included in measuring maximum ambient sound level.
A4 Mechanical Equipment Rooms, °
If audible appliances are installed in mechanical equipment rooms, the average ambient

sound level used for design guidance shall be at least 85 dBA for all occupancies.
4-3.1.5*
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such as a door, curtain, or retractsble partition, is located between the notification appliance
and the pillow, the sound pressure level shall be measured with the barrier placed betwesn
the appliance and the pillow,

4-3.5 Location of Audible Notification Appliances.
4-3.5.1

If ceiling heights allow, wall-mounted appliances shall have their tops above the finished
floors at heights of not less than 90 in. (2.30 m) and below the finished ceilings at heights of

not less than 6 in. (152 mm). This requirement shall nat preclude ceiling-mounted or recessed
appliances.

Exception: Different mounting heights shall be permitied by the authority having jurisdiction
provided the sound pressure level requirements of 4-3.2 and 4-3.3 are met.

4-35.2

If combination audible/visible appliances are installed, the location of the installed appliance
shall be determined by the requirements of 4-4 4.

Exception: Where the combination audible/visible appliance serves as an intzgral part of a
smoke detector, the mounting location shall be in accordance with Chapier 5.

4-4* Visible Characteristics, Public Mode.

d=4.1*

There are two methods of visible signaling. These are methods in which the message of
notification of an emergency condition is conveyed by direct viewing of the illuminating
appliance or by means of illumination of the surrounding area. Public mode visible signaling
shall meet the requirements of Section 4-4 using visible notification appliances,

~#4-4.2 Light Pulse Characteristics.
ﬂwﬂnhmtnshallmtmuudtwuﬂashﬁpersmﬂ{zﬂz] nor be less than one flash every
second (1 Hz) throughout the listed voltage range of the appliance.
4-4.2.1
A maximum pulse duration shall be 0.2 seconds with a masimum duty cycle of 40 percent.

The pulse duration shall be defined as the time interval between initial and final points of 10
percent of maximum signal.

4-4.2.2+

The light source color ghall be clear or nominal whits and shall not exceed 1000 od {effective
intensity).

4-43* Appliance Photometrics,

4-43.1

Visible notification appliances used in the public mode shall be located and shall be of a type,

size, intensity, and number so that the operating effect of the appliance is seen by the
intended viewers regardless of the viewer's orientation.

4-43.2

Copyright NFEA



supervising station that result from maintenance, inspection, and testing, shall be maintained
for mot less than 12 months, Upon request, a hard copy record shall be provided to the
authority having jurisdiction. Paper or electronic media shall be permined.

-5.4

[f the operation of a device, circuit, control pane] function, or special hazard system interface
i simulated, it shall be noted on the certificate that the operation was simulated, and the
certificate shall indicate by whom it was simulated.

nesE G upInentdan il'.-"_:'}!irﬁl.l-
= T . B k! O™l ¥ S b o

§-1* Primary Function.

Fire waming equipment for dwelling units shall provide a reliable means to notify the
occupants of a dwelling unit of the presence of a threatening fire and the need to escape to a
place of zafety before such escape might be impeded by untenable conditions in the normal
path of egress.

B-1.1* Limitations.

8-1.1.1

Life safety from fire in residential occupancies shall be based primarily on early notification
to occupants of the need to escape, followed by the appropriate egress actions by those
occupants. Fire waming systemns for dwelling units are capable of protecting about half of the
occupants in potentially fatal fires. Victims are often intimate with the fire, too old or too
voung, or phvsically or mentally impaired such that they cannot escape even when warmed
early enough that escape should be poasible. For these people, other strategies such as
protection-in-place or assisted escape or rescue shall be necessany,

8-1.1.2*%

The performance of fire warning equipment for dwelling units discussed in Chapter 8 shall
depend on such equipment being properly selected, installed, operated, tested, and
maintained in accordance with the provisions of this code and with the manufacturer’s
instructions provided with the equipment,

8-1.2 Performance Criteria.

§-1.2.1%

Sufficient initiating devices shall be installed within the dwelling unit so that their operation
provides adequate egress time before the occurrence of untenable conditions at any point
along the normal path of egress for all design fire scenarios specified in applicable codes and
any supplementary fire scenarios specified by the authority having junsdiction.

8-1.2.2*

Fire waming equipment for dwelling units shall provide a sound that is audible in all
occupiable dwelling areas. Audible fire alarm signals shall meet the performance
requirements of 4-3.4, If the dwelling unit is cccupied by people with hearing deficiencies,
visible appliances shall be provided in all dwelling areas to meet the requirements of Section

Copyright NFPA

208



209

4

?_Fa-

Racinngies

A= 10Bxcdti e dion {31 m «i25m e, s

BeiSh=3h= 850 46mxn im-ﬂ-‘lg
I

Cu20HedTHa 74007 10.0 M« 11 3m = BHE
Ow 250w M B=B50 8 [T6Hmx 104 m=TB.H
Listnd spacing = 300 « 300 = 900 8% (5.1 m x5 1 m « E36 m?)

A-2-2.4.1.2
Figure A-2-2.4.1.2 illustrates smoke or heat detector spacing layouts in imegular areas.

Figure A-2-2.4.1.2 Smoke or heat detector spacing layout in irregular areas.
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The location and spacing of heat detectors should consider beam depth, ceiling height, beam
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spacing, and fire size.

If the ratio of beam depth (1) to ceiling height (H), (D), is greater than 0.10 and the ratio
of beam spacing (W) to ceiling height (5, (FAAH), is greater than 0.40, heat detectors should
be located in each beam pocket.

If gither the ratio of beam depth to ceiling height (DY) is less than 0.10 or the ratio of beam
spacing to ceiling height (FW/H) is less than 0.40, heat detectors should be installed on the
baottom of the beams.

A-2-2.4.4.1

Figure A-2-2.4.4 1 illustrates smoke or heat detector spacing for peaked-type sloped ceilings,
A-2-1.4.4.2

Fipure A-2-2.4 42 jllustrates smoke or heat detector spacing for shed-type sloped ceilings,
A=2-2.4.5.1

Both 2-2.4.5.1 and Table 2-2.4.5.1 are constructed to provide detector performance on higher
ceilings [o 30 ft (9.1 m) high] that iz essentially aquivalent to that which would exist with
detectors on a 10-ft (3-m) ceiling,

The Fire Detection Institute Fire Test Report (refer to Appendix C) is used as a basis for
Table 2-2.4.5.1. The report does not melude data on integration-type detectors. Pending
development of such data, the manufacturer’s recommendations will provide guidance,
(Refer to Figure A-2-2.4.5.1,)

Table 2-2.4.5.1 provides for spacing modification to take into account different ceiling
heights for genemlized fre conditions. Information regarding a design method that allows the

designer to take into account ceiling height, fire size, and ambient temperatres is provided in
Appendix B.

Figure A-1-1.4.4.1 Smole or heat detector spacing layout, sloped ceilings (peaked type).
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Figure A-2-2.4.4.2 Smoke or heat detector spacing layout, sloped ceilings (shed type).
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Figure A-2-2.4.5.1 Detector spacing layout, solid joist construction.
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The width of uniform temperature of the plume when it impinges on the ceiling 15
approximately 0.4 times the height above the fire, so reducing spacing below this level will
not increase response time. For example, a detector with a listed spacing of 15 ft (4.6 m) or
215 % (21 m?) need not be spaced closer than 12 ft (3.7 m) on a 30-ft (9.1-m) ceiling, even
though Table 2-2.4.5.1 states that the spacing should be 0.34 x 15, which equals 5.1 ft (1.6
m).

A-2-3.1.1

The addition of a heat detector to a smoke defector does not enhance its performance as an
carly waming device.

A-2-32

The person designing an installation should keep in mind that in order for a smoke detector 1o
respond the smoke has to travel from the point of origin to the detector. In evaluating any
particular building or location, likely fire locations should be determined first. From esach of
these points of origin, paths of smoke travel should be determined. Wherever practicable,
actual field tests should be conducted. The most desired locations for smoke detectors are the
commoan points of intersection of smoke travel from fire locations throughout the building,

MOTE: This is one of the reasons that speeific spacing is not assigned to smake detectors iy the testing

Copyright NFPA



The spacing guidelines in 2-3.4.6.1 are based on a detection design fire of 100 kKW, For
detection at a larger 1-MW fire and ceiling heights of 28 ft (.53 m) or less, smooth ceiling

spacings should be used and the detectors may be located on the ceiling or the bottom of the
beams,

A-2-3.4.6.2

The spacing puidelines in 2-3.4.6.2 are based on a detection design fire of 100 kW, For
detection at a larger 1-MW fire, the following spacings shonld be used.

(a) For beamed ceilings with beams running paralle] to (up) the slope, with slopes 10
deprees or less, spacing for flat-beamed ceilings should be usad. For ceilings with slopes
greater that 10 degrees, twice the smooth ceiling spacing should be used in the direction
parallel to (up) the slopes, and one-half the spacing should be used in te direction
perpendicular to (across) the slope. For slopes greater than 10 degrees, the detectors located
at a distance of one-half the spacing from the low end are not required. Spacing should be
megsured along the horizontal projection of the ceiling.

() For beamed ceilings with beams mnning perpendicolar to (across) the slope, for any
slope, smooth ceiling spacing should be used in the direction parallel to the beams (across the
slope), and one-half the smoath ceiling spacing should be used in the direction perpendicular

1o the beams (up the slope).
A-2-3.4.7

Refer to Figure A-2-2.4.4.1,
A-1-3 48
Refer to Figure A-2-2.4432.
~A-2-3.5.1

Digtectors should not be located in a direct airflow nor cloger than 3 0t {1 m) from an air
supply diffuser or return air opening. Supply or return sources larger than those commonly
found in residential and small commercial establishments can require greater clearance to
smoke detectors. Similarty, smoke detectors should be Iocated farther away from high
velocity air supplies.

A-1-3522

Smoke might not be drawn into the duct or plenums when the ventilating s:,.rstqn'is shut
down, Furthermore, when the ventilating svetem is operating, the detecton(s) can be less
responsive to 2 fire condition in the room of fire origin due to dilution by clean air,

A-2-3.6.1.1

Product-listing standards include tests for temporary excursions beyond normal limits. In
addition to temperature, humidity, and velocity variations, smoke detectors should operate
reliably under such common environmental conditions as mechanical vibration, electrical
interference, and other environmental influences. Tests for these conditions are also
conducted by the testing laboratories in their listing program. In those cases in which
environmental conditions approach the limits shown in Table A-2-3.6.1.1, the detector
manufaciurer should be consulted for additional information and recommendations,

Copyright NFPA
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2-33.1
Opardingdﬁiﬁﬂﬂﬂlﬂmh&aqmlmhﬂiﬂgdeﬁﬁﬂuuﬂvﬂ,dﬂuﬁmﬂu&mﬁ
shutdown equipment necessary for successful performance of the system.

1-33.2

Operation shall be by listed mechanical, electrical, or pneumatic means. An adequate and
reliable source of energy shall be used.

2-33.)

Mldmﬂﬂ]bndﬁignadfwmemﬁuihqmﬁummd shall not readily be
rendered inoperative or susceptible to accidental operation. Devices normally shall be
designed to function properly from -20°F to 130°F (-29°C to 54°C) or marked to indicate
temperature limitations.

2334

All devices shall be located, installed, or suitably protected so that they are not subject 1o
mechanical, chemical, or other damage that would render them inoperative.

<2338

A means of manual release of the system shall be provided. Manual release shall be
accomplished w;uﬂmmum«wnmmemm
control equipment monitors the battery voltage level of the standby battery supply and will
provide a low battery signal. The release shall cause simultansous operation of
automatically operated valves controlling agent release and distribution.

/2336

The normal manual control(s) for actuation shall be located fior easy accessibility at all
times, including at the time of a fire, The manual control(s) ghall be of distinct appearance
and clearly recognizable for the purpose intended. Operation of any control shall cause the
complete system to operate in its normal fashion.

#2337

Manual controls shall not require a pull of more than 40 Ib (178 N) nor a movement of more
than 14 in. (356 mm) to secure operation. At least one manual control for activation shall be
located not more than 4 ft (1.2 m) above the floor.

1-3.3.38

Where gas pressure from the system or pilot containers is used as 2 means for releasing the

remaining containers, the supply and discharge rate shall be designed for releasing all of the
% I'I‘

2.339
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4-1 Inspection and Tests.
4-1.1

Al least annually, all systenis shall be thoroughly inspected and tested for proper operation
by competent personnel. Discharge tests are not required.

4-1.2
The inspection report with recommendations shall be filed with the owner.
4-1.3

At least semiannually, the agent quantity and pressure of refillable containers shall be
checked.

A13.1

For halocarbon clean agents, if a container shows a loss in agent quantity of more than 5

percent or a loss in pressure (adjusted for temperature) of more than 10 percent, it shall be
refilled or replaced.

AA132

For inert gas clean agents that are not liquefied, pressure is an indication of agent quantity.
If an inert gas clean agent container shows a loss in pressure (adjusted for temperature) of
more than 5 percent, it shall be refilled or replaced. Where container pressure gauges are
used for this purposs, they shall be compared to a separate calibrated device at least

annually.
4-1.3.3

Where the amount of agent in the container is determined by special measuring devices,
these devices shall be listed,

4-1.4%

All halocarbon clean agent removed from refillable containers during service or
maintenance procedures shall be collected and recycled or disposed of in an
environmentally sound manner and in accordance with existing laws and regulations.

4-1.5

Factory-charged, nonrefillable containers that do not have a means of pressure indication
shall have the agent quantity checked at least semiannually, If a container shows a loss in

agent quantity of more than 5 percent, it shall be replaced. All factory-charged, nonrefillable

containers removed from useful service shall be returned for recycling of the agent or

disposed of in an environmentally sound manner and in accordance with existing laws and

repulations,

Copyright NFEA
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The discharge nozzles, piping, and mounting brackets shall be installed in such a manner
that they will not potentially cause injury to personnel. Agent shall not directly impinge on
areas where personnel could be found in the normal work area. Agent shall not directly
impinge on any loose objects or shelves, cahinet tops, or similar surfaces where loose
objects could be present and become missiles.

4-7.1.L.8

All agent storage containers shall be properly located in accordance with an approved set of
system drawings.

4-7.2.2.9

All containers and mounting brackets shall be fastened securely in accordance with the
manufacturer’s requirements.

~3-T7.2.2.10%

If a discharge test is to be conducted, containers for the agent to be used shall be weighed
before and after discharge. Fill weight of container shall be verified by weighing or other

approved methods. For inert gas clean agents, container pressure shall be recorded before
and after discharge.

4-T.2.2.11

Adsquate quantity of agent to produce the desired specified concentration shall be provided.
The actual room volumes shall be checked against those indicated an the system drawings

to ensure the proper quantity of agent. Fan coastdown and damper closure time shall be
tzken into consideration.

4-7.2.2.12

The piping shall be pneumatically tested in a closed eirenit for a period of 10 minutes at 40

psig (276 kPa). At the end of 10 minutes, the pressure drop shall not exceed 20 percent of
the test pressure.

Exception: The pressure test shall be permitied to be omitted if the total piping contains no
more than one change in direction fitting berween the storage container and the discharge
nozzle, and where all piping is Physically checked for tightness.

4-7.2.2.13*

A flow test using nitrogen or an inert gas shall be performed on the piping network to verify
that flow is continuous and that the piping and nozzles are unobstructed. :

4-7.2.3% Review Enclosure Integrity.

All total flooding systems shall have the enclosure examined and tested to locate and then
effectively seal any significant air leaks that could result in a failure of the enclosure to hold
the specified agent concentration level for the specified holding period. The currently
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10.3 Inspection.

10.3.1* Visual inspections shall be performed in accordance with the schedules in Table
10.3.1 or more often if required by the authority having junisdiction.

Table 10.3.1 Visual Inspection Frequencies

Compoment Initialy Monthly Quarterl Semiannuall Anmually
Reaceeptanc ¥ ¥
2

I.  Control Equipment: Fire Alarm
Systerns Monitored for Adarm,
Supervisory, and Troubls
Signals
{a) Fuses
{b) Interfaced equipment
{c) Lamps and LEDs
{d) Primary {main) power supply

1 Control Equipment: Fire Alarm
Systems Unmonitared for
Alarm, Supervisory, and Trouble
Signals

PSR
I
I
I
ORIV

(2) Fuses X [weskly) —_ - — =1

(b} Interfaced equiprment X [weekly) — L _ S

(¢} Lamps and LEDs X(weekly) — — -

{d) Primary (main) power supply X (weekly) —
i Hatizries
(2) Lead-acid
(b Wickel-cadmium
() Primary (dry cell)
(d) Sealed lead-acid
Transient Buppressors
Comtrol Unit Trouble Signals X (weekly)
Fiber-Optic Cable Connections X —_
Emergency Voice/Alarm X — —
Communications Equipment
Remote Annunciaters
9. Initiating Devices

() Alr sampling

{b) Duct detectors

() Electromechanical releasing

devices

(d) Fire extinguishing syster(s)

o suppression system{s)

switches

{e) Fire alarem boxes

() Heat detectors

(z) Radiant energy fire detectors

(h) Srooke detectors

(1) Supervisory sigmal devices
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i water pulsation causas ematic operation of the

pressure switch or the recorder, a supplemental air chamber

‘or pulsation damper be needed

N Not fess than 2" brass pipe
with brass fittings or equivalent

=< Pitch ¥ in. (6.4 mm) per ft | T Fuel line protection’

14n. (25.4-mm) drain valve whe "
notsubiecgtto freezing "7 dohece needed}
1-in. (25.4-mm) drain plug when
subjectto freezing

(See nate)
Fira —
pump =
controler] wnimum [
; SR(1Sm |
Fire
Water Fire
supply’ | 2 ' protection
system
Jockay
Test connection at Aor B / pume
If water is clean, ground-face unions with noncomosive diaphragms Stt(1.5m)
drilled for %" orifices may be used in placa of the check valves. m i :]
) controfter]
For Slunits: 1in. =254 mm; 1#=03048 m, . (See note)
NoteSo{enmddramva!vemodhrmgideanﬁmpumpsmaybeat
A, B, or insida of controller enclosure. Mh:mwmwnmmmm{yhgmmzm.
Figure A-7-5.2.1(2) Piping ioa for cach ic p e switch Figure A-7-5.2.1(b) Pipiag ion for p ing line.
(for firc pump and jockey pumps). :
Screenedwe_aﬁ\afvent
on )
(305m) '
min Installed Mounted on
_I_ - Fill cap, oulside[%«-ln.ﬁﬁ-m} tocally angine by
12in. mesh removable wire scroan] 2 manufacturer
{305 mm) Fual ratum ¢
Y P W (Fuel retum pump
1 ' 5% volume may be necessary for
1 ' for expansion some engines.) .
;! : ‘Check
t 1Storage tank valve
i |{prefeﬂblyins|de , ca st
! lpurnproom) Flexible
: Depﬂ'lofttisfuelramm Manual cock valve,™
W e is optional, according | [ locked open or
| ' hmmm(s mmm
v Wﬁﬁﬁm
.| 5% volume for sump Fuelpe mp contedine -

* Secondary filter behind or befare engine fuel pump, aoconﬂngwangme manufacturer's tion
"&mMmyummmWmestﬁmmdemmm >
t Size of fuel piping, according to engine manufacturaer's specifications.

Figure A-8-4.6 Fucl system for diesel-engine-driven fire pump.
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Flgure 8-10 Nozzle
layout procedure
(step 1). Trans-
former is shown in
plan view. A good
nozzle spacing
[procedure is to
begin spacing with
nozzles aimed at
the corners.

Fgure 8-11  Nozzle
layout procedure
(step 2). Trans-
former is shown in
Plan view. Addi-
tional nozzles are
then added to pro-
vide overlapping
Spray patterns.

(- TRANSFORMER LOOP

20"

v

TRANSFORMER

\

NOZZLE
SWING
JOINT
ASSEMBLY
(SEE FICURE
8-12)

20"

TRANSFORMER LOOP

20" _..--)
L

L

TRANSFORMER
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TIL-WATER MIXTURE

OIL-WATER

SEPARATOR

DRAINS

Figure 8-4 A sectional view of a transformer. (Note: This view corresponds to section "B-B” of Fign

Table 84 Clearance from water spray equipment to live uninsulated electrical

components

Nominal Maxdimum Design Minimum™ Minimum
System System BiL Cearance Clearance

Voitage (k) Voltage (kin an (in) (mm)

To 138 145 110 y/ 178

25 243 150 10 254

245 365 200 13 330

46 483 250 17 432

69 725 350 25 635

15 k| 550 42 4067

138 145 650 50 1270

161 169 750 58 1473

230 242 o0 76 1930

1050 84 2134

345 362 1050 84 2134

1300 104 2642

500 550 1500 124 3150

1800 144 3658

765 800 2050 167 a4

Sowea: Reprinted with permission from NFPA 15, Water Spray Fived Systems for Fire Protection. Copyright ©
1996, National Fire Protection Association, Quincy, MA 02269, This reprinted material is not the complete and

official position of the National Fire Protection Association on the neferenced subject, which s represented only

by the standard In its entirety.

“For voltages up to 161 kV the dearances are taken from NFPA 70, National Electrical Code®, For voltages 230 ky

and above the dearances are taken from Tabie 124 of ANSI C-2, National Electrical Safely Code,
INOTE: BiL values are eqpressed as kilovolts V), the number being the orest value of the full wave impulse test
b5 designed to withstand. For B values that are not listed in the table, dearances

that the electrical equipment

may be found by
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1. asg s umaniy aunsadhialdlavazaon

2. ASNADUAINUUNINVBINONIIBENTIT IR UINGS

3. ATINNTOEIRMDUYBITINUINAS

4. a37993085 M50 u1RrATOL

5. A3IITOLANSRGITIT WA (Hydrant Barrel)

6. 7379 Operating nut MéaaunsoldgUnsaisunyuiieda-Taldnse L

7. 1519 UANUTINIIVDIUNASINNDN1IDON

NINnaol

o o

douihmanadeums luavesiaaumasnaniulszsmnil ioasrvdeu
9

1 Y 9 a A 19
anmaaoatazANuNTenlums s uazniwlsmaniniegaie
=
mIsnaaausegil
N ¢S v o a 1 9/3 I ' 9 =
1. @anarhaumassuganazdaeslih naidlunatediios 1 1

4 < Qy a J v o a
2. Lﬁf’]&ﬁﬁ%ﬁuﬂ131/]ﬂfff’)TJLlﬁgﬂﬂ'ﬂﬁﬂﬁ')ﬂ‘ULWﬁQLLUULLﬁ)ﬁ ﬁﬂ\i@ﬁ?ﬁ]ﬁf’]ﬂﬂ'ﬁ

9
PRI RRTIR ﬁl’JﬁULWﬁQLLUULLﬁ}Q IﬂElﬁ]giglj@\iﬁﬁﬂiﬂﬁgll”IEJLGi’JIT-EJ?Jﬂ‘ﬂuWiJﬂﬂTEJElH 60 117N
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v o a Ay v g’ 14 a9 o Y| v A
wneme - Wdumaeh ldawnseszuisildnielu 60 i desiimsud laTagsiui
M3113950N

9 o 1 9 o aa Aa Aa o [ °
1. @]i‘]\11/]”Iﬂ13‘ﬂfﬂ?JLl“]ﬁJLLﬂUlElﬂuVIHVWIW‘Uﬂ'TmNﬂﬂﬂ@]GlUﬂTiWWQTujSW?WQTIW

P S o = A o = o o "y
NITNATOU Iﬂﬂi"]ﬂlﬂﬂﬂ@iﬂﬂ“ﬂﬂwa L‘W’E']Uu‘ﬂﬂﬂ'lﬁﬂ'lﬁ;\iiﬂ'}:l'Wlﬂ@ﬂ'Nﬂ'JEJ

o 1 4 . o A 4 Y 1 1w
2. #ININa0AU Operating Nut iazgilnsaious Nntl twe liuileania

gumasansonlaldae

< v KX 9
MIDVVUNNYOYa

&

HANIATIIAOD NAFOU LazMTINFITN Avalimstiuiinediazidea 13nn

aa C=

c?/’ S o Jq Y I = 9 J v K =& A o o 9
33 lLaZLﬂUﬁﬂ‘H’]ul'JﬁlW!ﬂuﬁgl,‘UﬂU Tﬂﬂi%iluuwaﬁmﬂuﬂﬂwﬁ FARENNAINITUIAVUNNUDYA

1 Ao & A Y
Nnog1NIududnaY
6.3 STUVHINTTNEHIALINAY

anu3iali

o : Y] a P 9 9 =\ 1 A o
srUuTInTEehaumal gunsainlylussuuszasalioglusiereginsal

[

{ v W @ J a a [
n1dnasguluszuuilosnusnfse (Listed) gUnssinnwiinrzdosiinnanuanuauld 175

PSI

HUUMSASINTDUISVUHINTZNYINAVINGY
mInsvaevilszalu
Dry Pipe Systems:

f Y N [ I { b~
Tuszrnatemandininaenuds AI3NEAI AU IMAVTIUTOV dry

Q

~

' ' ' A a9 ~ o o A [e)
P vale 310&]11&"117]\‘11/“143J135ﬁh (QmﬁﬂuuflfJ‘VIﬁWI/I!WSﬂgﬁilsluﬂWi‘]ﬂiq\ﬁﬂ‘]eﬂ A0 4.44 ~C)

U Q

s 4 ao a QsJ‘
HNYLHA mmgﬁamﬁaqmwgmm (9?])6\1ﬂﬁﬂil%ﬁﬂﬂlﬁﬂﬂ@?ﬂ@éﬁ%ﬂi\i
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o d
msasvaevilszaddmi

All Sprinkler Systems:
1. 9533d0U Control valve

2. asdvaeu 1¥uledn Water Supply Valve, Post indicator [i1¥ road way

Valves, Lﬂﬂi’)@:

g ' Il o Y = A A Y [ =)
3. A99900U Sprinklers 'J'lvlllgﬂ‘i/]ﬂfﬂ!aﬂﬁﬁl ﬂi@ﬂﬂﬂl’ﬂ\iﬂﬁﬂ'ﬂ@]iﬂﬂﬂ nIogn

Y A A o q ¥ Y A
NI Wi@gﬂ%'lcl,WLﬁﬂW’]ﬂﬂ'Jﬂﬂimﬂuc]

1 1 Y g Y = () 1 Qy = 1
TN - 5385‘56]5@\1’31\11@ sprinklers mmmzaz‘lnuaaﬂm 18 U (457 UN)AITULINNTLAY
A 1 a Y v & o A I Y 1 ' A
HIDUMINATANYNI 457 WU, ul’J“]f’JEJG]5'J‘"l]ﬁﬂﬁLﬁﬁTﬂﬂLﬂUlﬁﬂlW@iﬂqﬂigfJ$"1ﬁJ\1’J1\‘I‘I/]

Sprinklers ﬁN1uE]EiNZ‘T3J‘1§Jjﬂi
\ o
NBUNITININU Dry Pipe, Deluge sprinkler Systems :

Y
o @ ] Y 1 @ a
1. A539@UANUAUDINIALASAITNAUUN 1Wﬂ§l1ﬂﬂfﬂﬂﬂ31hﬂl&ﬂﬂ@1uﬂ1i

NNIUVDITSUD

o =2 o o A P o a Y o
2. Ul.l‘ﬂﬂf‘ﬂﬂ']ﬁJﬂ'L!u1llﬁ$ﬂ’31hﬂuﬂ1ﬂ1ﬁﬂ®1u1ﬂ nduanuaulnd uam
A A a P J o A = ' @ a A
IATOINNY maﬂwm"l’mmm ANUAUNGYLTININNIT 10% mﬂﬂ’NﬂJﬂuﬂﬂﬁ AITLNUAITY

o Y 1w @ a
aulviimnuanuaudnag

WINBIHA : ANNAUDINMANADIANUANVAUYDIDINAVITINUIBL AITATIIADVNINTIA
Y
ANUAUDIMFHIUADUAZAS
1. A52980 trim valves 0g ludwsgnAes

2. 329001 dry pipe valve og luanmms g lisn
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M3nsvaevUlszd1neu (Monthly)

All Sprinkler Systems:

Y 1 £ 1 0 oA Y =2 < Y
1. a59aeudonna1en Fandsegludwrtsiamnsaditwas veuvula
4'4 A [ 9 ] = 9 (= 1 d‘i Y .
nniernTeU 3o dan desedluanwiseuios luidene taznaoauD199@98 Graphite
AITOUMT IMav0Ita1ioilla check valves 921im 3 Traneasoniu e lvuiilan lus
2 o 7 g 2 g ™) \
msudedivenimateduiiuds as19e01 Control valve (§0A0¢ 150 YNAILANAIY

nszud Ivlog)

2

1 Jd 9 a > .
2. A58 U1NAwe 1/HiAe il water control valves, post indicator LAz

road valves
3. 7329801 Sprinkler 71504

- P FUA (99151 2-2C)
- UszuadMSUUY Sprinkler ARZTHA

[ I

4. as1vaoumIevle lumsadsduanaunounsy

9 9

- lugni videnne

- deaomeIidiogluaninldau
% Oa}

5. a3 A UANNANIN

- oglugamanauilnd

- TUNNANUAUITZ U

- nasiannuauegluanimldau

6. 1399V Alarm valves tia1#t1ila1 ludins s retarding chamber

N30 Alarm drains.
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M1319 91U sprinklers 81509

31U Sprinklers NAAAT $1U2U Sprinklers d130310oNgA
1-300 6*
301-1000 12*
Over 1,000 24%*

Y
U

o . ] 9 [ 1 a Qd’Q
* 91UIU Sprinklers 8YNUDY 2 71 ADFUAYGUHHUNAAA

Lo

[

Y Y = Aq Yo o . 1 a v Y 3
YoFuna : AvaNszuanledmsy sprinklers usazatiaog luginy
M3n539a0Us281 3 1AeY (Quarterly)

Q . & . a\ 4 o
1. ¥113¢AY priming water YUDITE U dry pipe Tagmsitla MaIMaAoUTLAL
priming water (priming water level test valve) Munaneanin 111a test valve laziinszay
E4 Y
priming water Tasdvansziindatl Ua lower priming valve, e upper priming valve Hag 1N
£ 1A o & a A
a9'1Y1u priming funnel Uszanamilsdrudunaaoy ¥a991n1u 1a upper priming valve 1@
1 Y 4 Y
lower priming valve Gﬁwzﬁﬂﬁ'ﬁﬂwaq dry pipe valve 1579801 test valve dnase dnila
9 o gl & = 3 A 3’ a 9 ' ~ v A g’
Tﬂaﬂﬂﬂ17ﬂ%1@1ﬂ%u@@u@ﬂﬂﬁﬂLM@MUTWHH%W“ﬂ@ﬂWGW@UWﬂQﬂuﬂi%ﬂﬁﬂquﬂaﬂﬂﬂNW
1 Y =\ 3 =R A 9 1 1
10 test valve ane 1y Inasuiionnireonun 11n1iua)a valve securely 931111931 upper
.. .. 14 =) Y
priming 8¢ lower priming valve hlﬂgﬂlﬁ gUI0Y
9 1 ' . Y a Qa’/ 1 Y a 3 42}
2. mmu%m hydraulic nameplate (D19ASN) fﬂuf]f]ﬂhlﬂi'lil UAZYNAAAIUU

~ Y
138UIDY
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as29a0Ul5231 1 1 (Annually)

1. 9529801 Sprinklers 19i11i1o31 hiiRadede 'l

[~ a
- {3 Aty

12a A v A S a .
- lutidgenavng luseey Salimsaailudesves Sprinklers

- Yaaulantasudue wu mamd

- AMMFINIY DUNAINNTNIZHIA1E
2. 7152980 sprinkler pipe tile 1¥u1ila

[} o A Y
- agludwmisngndos
= = 1
- ifianwdemelumana lasee
Y. F
- aifisessn
1= o 1 1 3 a
- hilimsfansou mive iuaiy

a ~

413 d' g == Y o A vy o
WNBIHA Piping NAnA Inelifitlats Ao Aunau lidesasrvdeulszsi
L:' d’ Y 1 1
3. asaaunuvIu s lviulan

1 o Y A
- liimsgniTvidene

5 @ ' v o a
- hilimsnansou mive duaiin

14 b4
v A %

A Aa A A = 19y
HNYLY ﬂllﬂlﬂuﬂ@ﬂﬁﬁﬁﬂﬂﬂiﬂﬂmﬂﬂﬂﬂﬂ o ﬁwmmu llll@lﬁN@li'J‘ﬂﬁ’f)‘U

SIEERRR
as29a0uUls281 51 (Every 5 years)

1. a329@0UM 8T wet pipe alarm valve tWg 1NNAIUYsZNOVIMNUBEN

s A v a 1 1 Aa
auysainaou 1n106190ds2 nazegluunuang
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4 1 ' o 1 4
2. a529aoUM 81U check valves Iog MUz NOUR DI T T Al

zﬂl 1 a 1 1 ti'd
Lﬂﬁ@ul‘lﬁ’)ﬂfﬂ\i@ﬁiz uazag“lmmmm

WM MIgARUYBIFUTID (Pipe Blockage)
< o {1 1 . o Y
iWudodifgi szuuve Sprinklers dovlasumsqualidsisnn msgadu,
[ c', . I'4 1 o
M3 lva'liasinawe, 521V Sprinkler Usznou l1dre Nawazidunie ads ldsumsasiveasy
Y Y 1
molu mingaluuldvesuiedisiemsasainii A3 lASUMIaTIvdLINDAN TQAAY

Tuviun
a 9 1 Y] a 1 S = o
® (NANNTBUNNIBIVDIAINTDI VTIMINND Suction YTl Fagan
v 1
515 vo1h nzaany laeliaunsanse sz iaizdnunase Pump suction 1oy winluszuy

violunga

L4 mzuazmyﬁ'ﬁmﬁﬂmﬂ NITATIVADUAINTLHZLINT NTNATDD hydrant ‘*?\1

9 ] 9 Y
ﬁﬂ\iﬂﬁ@ﬂﬁ%ﬁ@ﬂﬂﬁ@ﬂ w50 MInagevlaseimne 2 1o

® oz nnulu dry pipe valves, check valves LlQ¢ fire pumps FEHINMT

111395011

] Y [} Y
o Iim3lasudvea1i1ed19u1n 911LDIUI91I0 Drain test YDIND 2 111 150

9
MIAAA inspector ‘s connections
a 2
® NI1TAAAN Sprinklers

a :/I Y J & a d? J ~ A o a
® NITAANILTUND G]Nmﬂﬂlui%‘ﬂ’ﬂﬂﬂﬁlﬂaEJ‘L!LL‘]J@Q?%‘]J“U NI adININA

madeudsveszuy luszriamana Tl

' ) Y
o ANy AT IileanMIldaosiit (Flush) vodnovianldaulu

9 9
FEHINMIAAAS H3oTouLa rezingniade Bszniumaneadne
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9
ABUNTUANYDINDUIHEN TUUTI NMTTONLTUND amsa‘ﬁﬂﬁ’mymx

9
W sz

ANUAAYNAUDYY1NNT False-tripping Y04 dry pipe valve(s)

o szyuldsumsthgesnumasnn 1l ldsumsthgesnemunni 13
= a4 Y ! . = . o\ a4 A . o1s
L4 um@;wamﬂm"lmﬂum Sprinklers 4 Sodium silicate 113® U Sodium silicate

[ I~ o
il ulsedn
MSNATDUSSVUHINTZNLHAVINAS

msnaaeulszdmn 3 1AoY (Quarterly)

All Sprinkler System
1. NAAOUMS 1Mavdd main drain

Y v
manaaovil hinelinarnanizny TagisuaniuinaNuaY lower side
9 Y v v
o a v o a X , 4 3 [ ' o
(ANUAULNADINANUAUIN) 12)A 2-inch main drain AU ¥AIINUMNT IMADETIUAND
v K v A 09/1 Y] dyc»’ o g} A A 9 o A Y =
Tunnanuaudnasa@Nuauiituanusihimas) Sanusuneldnasuudasldon
[ d‘ A= U Y dy = Q‘ a a o U U gl o L] [ = a 4
ANUAUNTUNNADUNTN tanI TV NAIRaUnANY traaeril dareg1asuiinislaiiad
A A ] v Y ~ ] v J 3 4 ~ =
“3UMIgaaulune MUMIGFsnNUAUNINNT 10 1WoTIFUA AITILTUMTUHIUN
[ Y v
ieud 1y MIAnaLveInNNAUILINAADMTTNIUUIT U Sprinklers AatiundThazud T

e lvindlad szuvezliams ldedramela
Wet Pipe System

Y
1. WJ’Ji]ﬁ’é]ﬂﬂ1ilﬁ’é]uﬂﬁhl1/iml’é]\iﬁ1 (Test water flow alarm)
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Q_l1mlﬁ@u@91}?lﬂﬂ”li il Inspector ’s test connection M391299N13

g

AsAOUT
3‘ . X o 4 1w 1 o a a
"lwammmmﬂ Sprinkler ﬁﬁ\‘lﬁ’) ng%gﬂizgljuuﬂilﬁ@iﬁﬂﬁﬂgﬂﬁm Wu&ﬁﬂ’)ﬂﬂﬁﬂﬁ ?i?’i] ade
ANUAY
Dry Pipe System
1. Q579801 low air pressure alarm

9 9
Msnsvaey UPiamuduaouaal

- Tla water supply valve Tag'liiliszuumamsazaa (trip)

Ao any 91MA00NINTZUY 1AeN51a inspector s test valve
f 1 = A d‘ v d' d‘ a
«  Lower air alarm AS@UTOUADY IUIBANNAUANAT AN 15INUNKER

HUZIN

[} 9 9 1 1 . 9 a\
HAIINNATD LA Ao9ul 191 air supply valve llﬂgﬂ&ﬂﬂ a3 uUNINY

o Y o Y a o 3 a2 = 09/1
aueMalanaudgnd 1wasIniiuila water supply 9na34
2. 97970 water flow alarm
a Y. . A A 19 Y a
11la alarm by-pass valve oy inspector’s test connection enae hildinans

trip il dry pipe valve

Y
U

3. A519A0UIZAVIN priming water level

A 1 9 Y A :’ oy 1A :l =
1 water test valve DYV DIVUINIAUIDDNUN !,Lﬁm’meLWENW@Glu

L. R RERS Y N U A
Priming water level M luiirhmeasenun ianduwduanim priming water funnel
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Preaction Systems

1. NATDU water flow alarms

11la Alarm by-pass valve
Deluge System:

1. Nagou Water flow alarms

11la Alarm by-pass valve

Control Valves:

v Y
%

a J o 1 ° 4 @ £
1. @Wanan aunsens uﬂum”lﬁaﬁmmm mg‘mwmﬂau"lﬂ WHUUITIU

~ & Y a o .
a3 LW@ﬂ@\iﬂuﬂ'ﬁl‘Uﬂﬂ@ﬂ (Jambing)

Y 4AN: Outside screw and yoke(OS&Y) valve 130 gear-operated AR

Butterfly valve 11@pamsnaaouyn 3 iaow
o =)
naaavdszdn 6 1A9Y (Semi-annually)
Dry Pipe System:

4
o 7 a o
1. #52980UQUNT8l Quick opening 130 accelerators 111A5UMIARAT ALY

Aunzihnduan
Deluge Sprinkler System:

1. nagounauia lunsU inauves 55V Fire detection system
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Preaction Sprinkler System

1. nadounaauA M1 1AUYe3 58V Fire detection system
naaevlszdl 11 (Annually)

Dry Pipe Sprinkler System:

1. NAdoOUNIS Trip

) K @ Y a o Yo
Tuugag dry pipe valve 591%981/n581 quick opening 91AAAIAIT IA5UMT
ry p1p 4 q p g

NAFOUMS Trip 1AGADUNAADUNS trip 11JA main drain valve 1¥qauda flush Water supply

o 4 by Y A N A Yo ' A A
aunseinahn lnariuaze1adiil hydrant Aadaluszuunisnez 1503 flush AuNIEiing

1 Y v Y
flush main drain #4015 flush HezvaaaIz RN 1UTLUY dry pipemsnaaoUHnIg
UR1AN Water supply control valve Tnaillaag19d19d1iivalve aaladviianans tip
a (] < ™ a osl @
92a13011A water control valve 14981952A1529UNTENITLUY MgANTIANLT 191255219
= . @ 10 9 5! oy ] ~ A 9 J
1 dry pipe valve V198292 livihaiu 1 1idivh lvaedranerfieaiozen Clapper valve 812187
. a R o 1 @ [
trip 1A8N151TA Inspector s test valve FuuAIa0sn1uALOINABONIINTLULHAIIINNTT
Y 1 '
= a A B J o
naaey 1¥11a 2 119 main drain valve tWB3211852 VY heNnToUNAT LazIANNTZDIANN
s { ' S AW 1o s 1A

Tunarlasaasa wasu aruilsznouvednaln laiihau nie@enieg Reset 1187, 1ah

4 a 4 a 4 [ 19
ATOVIN LAY priming water LAY Open-air supply eiueMAlusT Uy WeaNUAUDITEALY

v Y I v

Mrugan Wa 2 19 Main drain 1o Naa Tomalunsina hammer tripping I3V 1189910

3 ' a 4 a 3 { J a\ ng
Uy needla Water supply valve iio 11l water supply valve Wuudd Aesila 2 117 main drain
2. asndounelu dry pipe valve

asrvdoumotudu drulsznounnd il fuidnuedumingauaingo

vyul5nTae liAada egluanzimimzay
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3. nagounsosio lumsigesninnuau Taggduugihnndnan

Preaction Sprinkler System

4. NAADUMST trip V04 Preaction Sprinkler System 1agd1994d9/ 111111910

5. asnvaoumaluved pre-action valve

ietuduN drulszneunndivlianuediavinzay easaryuilsy

[
=

Taglidada ogludanzimuzan
Deluge Sprinkler System:

1. NAFBUNIT trip VDN deluge system
Tagdnedanefuuziinndnan

9 A A [l Y o .
LRG| m‘ﬂ]l‘ﬁu Water discharge "lummxfm Tmmsnagouns trip

v Y
aunszinai lugnildes (sn@a0619 n131a water supply valve)

2.

@

U

uinnanlumsfiaauvesszuy
9

v 9 v v
AIAUTAUL Detector (3NP TR aunsziaihgmlassainszuy

Sy Ee

3. dunAgUIUVYON water discharge

o

v 9
i ldiuleigluouligndaunedasmsAnaauas water cover AounuZaw

&%

4. TTuNnaNuaU

Y H H
= =

a :/I A . o A A £ o Y
AR Pressure gage N sprinkler a1 lnanga e spray nozzle ¥ai1 14 lag

q

'
v AR A a

< < Y a &9 ' A
N300 nozzle ﬁ]‘lﬂaﬁf;‘mLlaﬁﬁﬂﬁﬂﬂlﬂﬁﬂgﬂ@i}%%ﬂu pressure gauge ANBYLLAT Nozzle NN

= = VA Yo I a Ayy 9
D9ADNNN L‘]JﬁEJ“UL‘V]EJ‘UﬂTV]fﬂuulﬂﬂ‘]JﬂHmJT]]lﬂ@@ﬂll‘U‘Ukh
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5. as2vaeunelu deluge valve
¢£' =} [ 1 1 1 a vAa 1 2
MpguduN drvlszneunnaulfianuediurnzay ansaryulsy

Tag'luaada ogludnnzimunzan
Control valve

1. 1)U control valve HAAZAIVUGA HAINHUNAVLUNAWNUINA ResetTo

relock ’nﬁ’mummmu
Uszd13 1 (Every 3 years)
1. NATDUNIT trip VBN dry pipe valve

a Il < !
dry pipe valve AITNATDUNIT trip Tasmsitla water supply valve DYNANTN

E4 ) 9
mi‘V]ﬂﬁ’ﬂﬂﬁﬂﬁi@,ﬂﬂﬂmﬂlﬁﬂﬁﬂ”lﬁzmﬂllﬁai]”lﬂinspector ‘s test connection N1INATDY full

. o A . IS A 1 1 =) IS
trip A15NTEUID T2V sprinkler Imsnlasunasdiulug livieo Iimsversszuuy

sz s (Every 5 years)

All Sprinkler System

] [
~ a

1. 009 Sprinklers N191UNQUMYI Extra High (325 F 130 163 C) 1150

Q u
Y "o H
a

o A = PN A A = . = = g £ ]
NNIUNYUHHUNINNITY mﬂmiu‘wu‘nngmnaaﬂm semi-continuos 9N continuous «m%ﬂﬂf

£
4 A

I ] 1 [ v Aa o a o [ {
Wudredralumsnaaen vawniiuAads sprinkleyiaRe N w1 undIaa sprinkler 114
I o 1 ) < N [ o 1 1 4
Wudeeelidsdeandl iionageunaeandeant NFPA 25 wao 1u 11y deanlasu

1 4
sprinkler %@ Extra High ttaz Ngain)igandn unuad imnanua

A P~
2. NAdeU 130 11/asu Gauges
NATOU gauges 1ABEDUINBUND gauge NIATTIU NUANNAAIAAADU 3 %

= % =) a
AN In 1301asu gauge
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3. Flush eaauilu

Usza1201 (Every 20 years)

All Sprinklers Systems with Fast Response Sprinklers
[} 1 9 o A 091} =
1. nAd®Y Sprinklers AI0819AIY Fast Response SprinklersN19nAIINNIoU 10 1
Usz91501 (Every 50 years)
. A <3| @ ) . Y 1a
1. 990a sprinklers Nziludwnulumsnagon uai sprinkers dlviian
1 o 1 g 1 o [} ] {
UNUE spriklers 10814 1naaeunual Naeandeany NFPA 25 w5e 14 a1 ludesn)asu
9
sprinkler #2111 uNUAUMNINA idIMInadoulizd1 501 arsnaaeunn 10 1
A A o 3| @ Il 14
HUEYLYA Sprinkler ‘VIi]%u"lﬁﬂl,‘ﬂuﬁn’f]EJNTL!ﬂ1§ﬂﬂﬁ®ﬂﬂ3§ﬂi$ﬂﬂﬂﬂ?ﬂ

9
Y

4 [
. 2 Sprinkler ADFU 1130 TUUAAZANYUE MWIZAIVDY Sprinklers NAAA

ag

19 " 9 1 @ A 1 s 3 4 [
V. memlluuaaﬂm 4 61 %50 79 1 1a51FUa MuanEUININIZYD

E2
Sprinklers System W30u1NNIN1

. d' a 1 Yo d'

WaeHe) Sprinkler HAANDY 1920 A5 IATUMIIIA8U

a J
6.3 STUUDUIUOSIOU

anuinali

%) A I o A Ao J o 1

MR8 (Inert Gas Agent) I UFITAZORALINAINN0IAYTZNOUNANDE

v 2 A ' o P A A A ~ s P}
YN UIF1THIDUINNIVUDINTIVIN AU A9 FLagl UDBDU BIINOU vl'LlIG]i!“’l]‘L! Iﬂﬂﬁ“llﬂiﬂi"]f

o s S A g s a A Y
ﬂ1‘3]5ﬂ1‘§‘]JEJubl@]fJf]ﬂulcliﬂL‘]JUﬂW“h'N’diJ LW’EJ!“]JuﬁTifNﬂﬂizﬂfJU‘iﬂﬁ ﬂﬁWi]TimHﬁ@ﬂGlG]fﬂ’NiJ
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Wudulumsdumdsvesasazonaumaiaazlszinnazdoclinmnudnanaisazein

k4 v
FUIMaRiLY ansazeradumaniaetszan l¥numas ludAimr (Surface Fire) imaanil
ANUNUNAI (Deep seated Fire)
\
MINATeUND
v A :// 1 < 9 Y o [ v 1 dy
MenasaafszUunaasud) Iimsnageuszuue dene 1l
1. MINAaeU LEAK

1.1 aadanalulaswu uag PRESSURE GAUGE indune luszuy

12 Tanmsesnvesmau5nmii NOZZLE Tasn15gaale PLUG H30

VALVE

1.3 muanusudnluszuune Taeladelulasaulaanudu 150-200
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