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Chapter-14 Circuits and Wiring

96.0 Cabling
Fire alarm system 320305 220d4glepd cononudypiegsqud(selecting cables)epogt egano5dl
F2qIodgPs 00p599C: 002598 82600001
(0) 8:3cv568E[gCs(resistance to fire)
() q60dencdem: 20vdea0nsEgeomsdgls(current carrying capacity)
(p) @3amsoqeolsgspdegts(voltage drop under maximum current conditions)
(G) Insulation characteristics
(§) 30[036:88E[gCs(Mechanical robustness, resistance to corrosion and rodent attack, etc.)
(6) Screening (where applicable) o3[g&aopS
Fire alarm system 250305 200d4g§E00p0 Gononud sa§jpmaen: gpigd(wide variety of
different cables) §8Eca05c0pd: 8:30Hd8E[G: 33(038:60005 (resist both fire and mechanical
damage) eononoda§meonad egegdaofoopdi Fire alarm system o3& s20gepd cononudgps
F0:09:00p0  sa1H98E(fire  resisting)qepdi 6300508 =ads(gepd  eononLdmaEzEonigP:ad
(recommended cable types) cod[goonsoogdi

96.0.0 Recommended Cable Types

ondeoaqps(installation)[gpdo0pdeasl eononcSsadpaaensqps(type of cable) oguSongs
aopScodselopps(routing) $& oabaog3qps(physical and electrical protection characteristics g3
20056005 eedgeosqepd

GuoopoEdgé wiring cpdepogE BS 7671(Requirements for Electrical Installations - IEE
Wiring Regulations)o3 a30550(comply)qepSi BS 5839-1: 2002 $&copSs a30508qep5i

632005038 6a00590:2005 GmILds§|Eentgps(recommended cable types)o3
32094 $ Ea0pSi
(0) Mineral insulated copper sheathed cables. Conforming to BSEN 60702-1 and BSEN 60702-2
(J) Proprietary fire resisting cables that conform to BS 7629 (these are sometimes described as
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‘soft skinned’ fire resisting cables).

() Armoured fire resisting cables conforming to BS 7846.

(g) Cables rated at 300/500V (or greater) and that provide the same degree of safety to that
afforded by cables complying with BS 7629.

BS 5839-1 03¢ 8:301568800pd cononuS(fire resisting cable)qp:od standard fire resisting
cable $& enhanced fire resisting cable v3¢] $6§s $60:(two categories) §[gpsoonzoopdn Standard
fire resistance 6ono00S 23[gb2005005qS BS EN 50200 PH30 &§opp$:qpiang 0b:a05066805(Gs
o0pS[gjeos(independently tested and approved) qupSi Enhanced fire resistance eooonoSsa(gd
2005¢005$ BS EN 50200 PH 120 &§§6p35:qp:isng 06:000066e0:(§s s00pS[gjeus(independently
tested and approved) qepdi

Fire alarm system qpzop€ dldlemonod(power cable)sC  signal conondd vpg) onondd $6§:
§oopdn Fire alarm system gqpi3a005 6ooon0dgpind egiqedoopdeedl 632005dl3agi0qPa? Bonseo:
oHs02:q$ 32600001
(0) Gononwd3ajEesent(Cable Types)
00§, 88eqpiog ddleononud(power cable)sC  signal cononud agudonssg(wiring)3a0g0d
:ad{geepd eoonudsadjzaen: vopdlogeon :sablogpgpden $886p0§oopd eanondd Fad;
2202:0) Adleanoncdme(yd saad(giecodoopdn Signal cononuSaopb ddleanondd(power cable)

eonad S3cmlopqpddes ecdsndeor Fire alarm system gpizacgod saadiggs codeagdoopd
:§2000: [gdeepdi National and local codes and guideline gp:od c3o550qepdi

(J) Goo0udgp:a? Bfapioos(gt:(Cable Segregation)
Fire alarm system &l power 6ooo00d $&  signal ooonudypiad oofgpiean  eletrical system
qpse 93ifgpsagudondiooniqepdi A=e[yC  fire alarm power cable gps 03copd: fire alarm signal
cable qps $&300p 905008H(gEs olgjpOe Power wire qpse [gdedlaoogd electromagnetic
interference(EMI)oop5  signal wire qpsod  206§0C30000560:§C00n  System  §j,03Csq
(malfunction)  [g88E20001  co0dpEoayPsel  pR&[oFPsgEdgps(system  manufacturer’s
installation documentation) o3 c30550q§ 33260005

(p) &emionyeoteq (Voltage Drop)
Fire alarm device gp:el esepsaogdzacos(distance)s [§0eol§E0000 @aminyjeotsq(potential
voltage drop)o? 03E:omg] 20CerqPesmEaotd  dum(o3magudsson:(wire gauge)qpsge
ag0on&aqp: [gopdeepdn  deantoqeolinnd ogodgEdgl oBC:om[gtiod [gopdy e
ojeots[g: ¢lgdedlesmt cofengPaopd emanudzagudsena? egegdqepdi

() ocepE:qffet:(Grounding)
cenoebapiaminpio oeapiqfgls(grounding) [gopdas cjeadoopbs

() 00690&[gE:(Terminations and Mounting Hardware)
Fire alarm system cononud(cable)sé dloon(wire) aguS00§sepogE 32054gjepd support gps $&
3203 (mounting hardware)qpsoopd 8:sas $88qepdi Fire alarm system cononud ogudons
PRt 0eodEooE3AdE (plastic mounting hardware)gp:od sadselgen S:eanaopdzadl
0oodoodyP: ZepdegHaF8EeomaloE cmonudyp: AB30dqrH8:8E00i
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(©) Conduit and Cable Ducts
Gononudyp: 99ub00§q§sp0R05 coCergpoopd sagudmaenoopd conduit 1 cable duct gps
00680E000:qeRdI

(Q) Holes
Gonanudygp: 99udon§iq§30305 GEa0HC0:a0p) 26AlodYRIzIRAXD oS 3681 66 020503
0ot Gepodeogs SrwecnEEaopbogods(fire stop)gt 8oded omdooniqepd

0G.0. ] Wire Sizing

SLC qpsog€ 000beodoonsaopd o[ saqfpsaons(specific  wire type)od  3a0d{ge$
832000001 Circuit qp: comEagoaacpd(operation)g§saogod SLC wiring qpssansad:aopd twisted-pair
shielded dloongpzodsaadsgjootaopdi Electrical interference saofjzoocdeepody(effects) caqpspdieoq$
320305 Jom[pzagudssons(wire size)oogd 18 AWG (0.75 mm2)oood Seeaoicodootd 12 AWG (3.25
mm2) wire coc5c0pbs do[oBsoo&al

SLC circuit og€ saadigeepd domod: segudbsaens(wire size)oopd oguSon§iconiapd
g5 (length)zoedlog€  @onpSo0pbi SLC 820305 200500500222000  33a0gi05qpis  03adp3a00)
(specific wiring requirements) Slox(o3qpiod 632005098 ewS(goon:aopd

Table 14-1 Wire requirements

Wire Requirements Distance in feet (meters) Typical Wire Type!
10,000 (3048) 12 AWG (3.25mm?)
. o 8,000 (2438) 14 AWG (2.00mm?)
Twisted-pair shielded >
4,875 (1486) 16 AWG (1.30mm*)
3,225 (983) 18 AWG (0.75mm?)
Untwisted, unshielded wire, inside
1,000 (305) 12 to 18 AWG

conduit or not in conduit.
1. AWG wire size conversion to metric size: 12 AWG = 3.25mm?; 14 AWG = 2.00mm?; 16 AWG =

1.30mm?; 18 AWG = 0.75mm?

0G.0.9 Measuring Resistance & Length
Loop Resistance for Two-Wire SLC - Style 4 (Class B)

Short Point

SLC Out

\

Branch \

Q 0G-0 Measuring DC Resistance of a Two-Wire SLC
SLC wiring o3 2-wire style 4 configuration OOQElgE aguSon§sc0mgE T-tapping coodgE
[goop5 Control panel ¢ branch c3Esell saediesepsacd §ootaopd total DC resistance 2005 40 ohms
0005 Bogp:00&d DC resistance 63 63200503¢ 665[goo200pd2203E: GBE:0r§Ea0pd
(o) With power removed, short the termination point of one branch at a time and measure the DC
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resistance from the beginning of the SLC to the end of that particular branch.
(J) Repeat this procedure for all remaining branches in the SLC.

Total Wire Length

SLC 00b9apE branch qps 3a0:ad:ediEsoon:aopd eoedlE:aagpS(total wire length)oopd system
instruction manual o€ Gudlgoonsoopd sagpdcond JogpsaoCdl SLC oodemacgls§ branch gps
30200:09E§00pd Floon[3agp00? calE{gEs(summing the wire lengths)g¢ SLC oodgei total length

7 qfigeoops

6330H0E GeH[goot0pdd(06- )5 SLC 9eediE: duxm|Rsaspd(total length)o gg$ Branch
A &l 32601 Branch B 32051 Branch C 5005 a5:§j:03 cdlCs0p8Ea0pdn Four-wire SLC 00696 total wire
length 2005 2005 system instruction manual o3¢ Gwdlgoonsoopd 2agPS0005 Jugp:aadi 6320050

(oG- )og€ control panel § SLC terminal ¢ output and return loops o} ew5{g(identify)oon:d [gdoodi
Branch A Branch B Branch C

SLC Terminal | B+ B—
Block

<°3 oG- J Measuring the Total Wire Length - Two-Wire SLC

96.0. Fire Wiring Color Code

006808200038 dlom[Yezacepypiod  2003[gg§adoopdi Out e300 edlomgen  panel
output ¢ 0ga5og0:0005 [P3pgP:ad sdcoodi ("Out” refers to “out” from the alarm panel)
Red = Positive (+) loop out
Black = Negative (-) loop out
Blue = Positive (+) loop return
Brown = Negative (-) loop return
32000503266pE4P:nd F20d:0|g0d 3803500050000 FeepEypsa? 20l g$Ea00N 23ea0d
3268000920832098:§ 00680Egqpzadint KBoog(consistent)§qs cdead001
9G. J 8022006 3a§j3a0niqp:(Circuit Types)
Fire alarm system o3¢ loop 9Bewpod circuit 8320p5¢0 dooa(o3o0ddlgE §odsoodaondgts(pair
of wires) [g&20001 Control panel 32038:§ circuit board gpze  field device gp:adad power & signal o3
2000680086020005 Aluxfgdoogdi

9G. J-0 Power-Limited Fire Alarm Circuits

Power-limited fire alarm circuit o3& device qpsadad a305008200220005 Aluxm|R(field wiring)
qp28 B:008:0000 electrical current o on§2005000:00001 Power-limited rating 2opS power supply $&
200583820051 Non power-limited circuit o3& fuse gp: o3eopdd circuit breaker qp:od copdogts
006808c305¢(g¢ power-limited circuit [gBaooc3865 vurddeol
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Cable qpa compartment g2 enclosure qp:i outlet box qpai raceway qpa fitting qpsi
conductor gpzi electric light qpzi power gpzi Class 1 circuit 0%90?03 non power-limited fire alarm
circuit conductor gps ©20p5a30p¢ power-limited conductor gps ©od6soCq

National and local codes and regulations © 2005¢05000:0000 2203E: power-limited circuit
Q2o oofgnseaon dircuit qpse §eepd sa5p5:e0: saognaac0:(Minimum distance)ogE 026808 contqERd
Power-limited fire alarm circuit qpzed
(o) Signaling Line Circuit (SLC)
Signaling Line Circuit (SLC)s3a0p5¢0 circuit interface qpsi control unitqps 9300205 transmitter
qpz 0200503 Fo[oypiptoopd input signal gpa output signal gp: o3eupcd $dGpocd:
20056eonEae0z00pd circuit 9Beupcd agitBcodielogpt:(path) [gdoodi
Gwo?cqsso:@§ smoke detector qp2 heat detector qpa manual fire alarm station qpsi
monitor module qpsi control module gp: ©20p5 addressable device 03$& §odeocSooni R
©0530:(power) Gozg) control apd8Eaopd agibedocduds(circuit) [gdoodi

() Notification Appliance Circuit (NAC)
Notification Appliance Circuit (NAC) a320p0¢n wpss(horn)gps 93c5(bell)qpsi strobe gps
speaker control panel gpsi addressable control module gp: 02000 3q0HELI3§O0I$E
§ode00500250009 supervised output circuit [gdoopd

Notification Appliance Circuit(NAC) a3o0pden fire horns 1 speaker $C strobe 020p) device
qpsadad panel ¢ signal gpss& power 03 coudesonEeam  circuit [gdoopd
BseconCoopdendl S:econteselopt: 3aBeusqs(telling the occupants of the alarm) 820305
fire horns 1 speakers ¢ [gobadagodedl (make noise) concogsse strobe 0a0pd o3§uxn(device)
qpse sacotseepC(flash lights) [gdedleog$aaognd 82260005 signal $& power o3 NAC circuit
¢ 00056020000

() Initiating Device Circuit (IDC)
Contact-type alarm initiating device gp: conventional two-wire automatic device qpzi control
panel qps 93ewpod addressable monitor module gp:od Initiating Device Circuit (IDC) op&
80050305000:0000n Initiating Device Circuit(IDC) e300p5¢n input device gpse signal o
panel 832300006800¢ Guzoopd circuit [gdooRdi

(G) Power or Control Circuit
Power circuit a3e0pod control circuit 83a0p5en field device qpadad signal a3wupcd power
o3 20056e00Ee0:000) dircuit [gdaopdi

9¢. J J Initiating Line Gircuit (IDC)

Fire sensing (alarm) $& Non-fire sensing (supervisory) devices gp:d Initiating Line

Circuit (IDC) loop 3209E:3 320p0003 03¢) ©onbs0E20EE0I

Panel §&so05000:000 fire alarm wiring gqp:od eonglogpd(supervises cv6)q§320305 end-of-
line resistor o3 saadigjoon:aopdi Resistor 20pd Goo:codaopd electrical current 0302 loop 220p8:q
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Aon[Beqr:s [godo0sgllgoopdi Belope dumsé §odsoodaoniaogiesep(connection)qp: sascd:
20pd ¢[godeomodad socdBeselopEs swdaopdi Class B loop og end-of-line resistor 2005
326800052861 desepogEiSE(distant part of the building)aopdi Class A loop o3¢ end-of-line
resistor aopd panel s02:del 3805323E:0009 (part of the circuitry) [gdao5

IDC o3& panel $& input sensing device g0 0580050020005 AluxREondd(pair of wires)
Ol§20p0n IDC o€ AGoopS field device g2’ 63200503E Gedjgoonsood

Fire Sensing Input Devices (Alarm) Non-Fire Input Sensing Devices
(Supervising other systems)
e Water flow e Duct Detectors (in older systems these were alarm)
e  Smoke Detectors e  Fire Suppression System Supervisories
e Heat Detectors e  Fire Pump Supervisories
e Manual Pull Stations e Gatevalve Tamper Supervisories
e Fire Suppression System Alarms

9G. J-9 Notification Appliance Circuit(NAC)

IDC  domfrogudongidmyaBo Class A Bewpod Class B loop gpsogé "Notification
Appliances" 2320905 033200009 dldl(power to operate)o? NAC o 200desonEeusoopdn NAC opt
Al§oopd field device qpso? 60050R¢ cudjgoosaopdi

(oo) Fire horns (00) Chimes ¢
(®) Strobes (c) Speakers o3[gdaopd
(o) Bells

Alarm [gbcoles§$opC loop 32038:q Ssans(voltage)aopd forward biased [go0odi Panel ©
0005600000 electrical current 2000 notification appliance gp:od [godogasaopdi BelopE vy
2003[g820pbi Gesaag§(normal times)op€ oBewrod alarm ogded§SopC voltage polarity aopd
elgpeey$(reversed) [gdoopdn Polarity 2005 e[gpCig$(reversed)gdeseanalo3pt Notification appliance
3203853 0pbaop) current ofgodagaseon Class A or Class B loop o3 supervised cpdeo:es 00001

Fire panel 0g€ alarm [gdedloopd=edl panel 2005 supervising cpoesgEssan: oo c8adaopdi
8281 200} Ou§[gdesnt olgpticd(changes the voltage polarity to normal)c8obaopdi odeedl

electrical current 20p0 device gpszacptiad [goDa0§:BieoCsogs00pdn 36a0HFPRES §opgp:od
BsecnteselopEizandens(causing the devices to notify the occupants of the building)oopdn

Fire alarm panel 2005 do$=oqS0p¢ q60ddsto(zaedll 32505)03 [gpiysgdesnt
[ge9pom loop o3 eenglogpd(supervise) cvdes0pdH Alarm [gdedloopdeadl agbed3ste(sacdts
32509)03 320000gde3nE  [gopdcBodfg: notification device qpsadad aBoder0d BseoCiog:
eocomelopE notification device gqpz 320060050 cpgpiad B:ecneselopE: c0odeudgls
[§62025u

9¢. J.G SLC (Signaling Line Circuit)
Signaling Line Circuit(SLC) qpsoopd panel ¢ data qp:od field device B33 signal
20006e0nEe0s00pdi Field device gp:ade data qpsa? panel s8a3 [gScopboouSeanntaozaogdi
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SLC 20p5 field device gp:ada8 362005 Aldlsaspdicado? cpodeu:dEantdi 0odspdizandye
field device gp: 820p0p0qS Al 3a505:c05 33200g€ SLC ¢ §8€a05 Field device 8300p5¢n input
device $& output device $6qjrocd:0d adEsq) ealad[gE: [gdaopdi

SLC & §ode005002:8E2005 field device gps

Input Output

e  Smoke Detectors e Control Relays
e Heat Detectors e NAC Riser Modules
e Combination Smoke/Heat o Audible

Detectors o Visible
e  Pull Stations o Combination Audible/Visible
e Alarm and Supervisory o Audio for Speakers

Input Modules o Firefighter's Phone

Are You OK? Supervise cpOq§=od SLC o3 device gpZmsdisC §0d005

Signaling \ (connected) consqepdi Panel ¢ input device a3eupod output device

mz:-i cﬁlﬂj-., : o‘é?ze?)og) G300gp: eozféoaéu Device gps3a0: 008?9]8:8@3 :39(3[§
. i I 206503 6o:a0pdl 038[gpd[gE:a’ polling cpboopdup ealadaogbi
Device 00d9gqc:de panel s8adesomgp: [g$d(returning  data)

er OKI Gos0pdI 3380056[g0d c0OSloGal polling cpdaopdi Polling apd

% 0G0 Polling [510956 32600:80503 3298:(0p )00y 0550(13-29)03¢ Gwdlg cors00pdN

Field device qps¢ 32q/05320005¢p: 63000¢P: H[Fqdesas supervise codgs cdoopdn "Class
B" wiring SLC ¢ t-tapped co6gE§ooodn T-tapped cpd8Ea0p0i Polling cpde$ device gpse class A SLC

loop gz t-tapped cpdgE lgioln Wiring qpsa? supervised coogs cdo0pdi

9G. J.§ Power or Control Circuit
Panel 03¢ §eso0pd control circuit (¢ on-board relay 9oodso€ fire alarm system & device

qpzod ¢&(turn on) a3eupod Bod[gs(turn off) [gapd8Eaopdi

On-board relay qpzod oofgps panel ¢ IDC loop ¢l 22805353E:20[gd 29:8E2000n Alarm cosd[gCs
supervisory cpO[gE:sC signal qpzod control cpdge: 0200003 [gjepd8Ea00n Panel § fire alarm panel
o3¢ on-board communicator port/card oAy off-site monitoring [gopbe§eacgnd on-board relay
2005 2a09:0800001

0005603 0068080022009 dux[oRzogudonse(actual wiring) gp:aopd standard IDC 1 NAC $&
SLC loops 03¢ 925p5:c0d 03c8Ea0p5n Control loop qpzapE control loop gpzeacd:o? [geddesaopd
0go0000dGgdaS 320905 Gengloypdes(supervised for integrity) cdaopbi On-board relay qpod
6320050 pOe§i03g4P320905 3205goopdi Fire alarm panel edlogé Aooph relay gpsed

(0) Fire Door Holders (6)  Stair Pressurization Fans

(y) Door Unlock (Q)  Fan and Damper Shutdowns
(p) Elevator Capture (®) Smoke Curtains

(g) Off-Site Monitoring () Smoke Evacuation

(§) Smoke Control (00) Makeup Air Fans and Doors
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oG, J.6 Basic Performance

(o) Alarm, trouble and supervisory signals from all intelligent addressable reporting devices shall be
encoded onto a Class B (NFPA Style 4), or Class A (NFPA Style 6, 7) Signaling Line Circuit (SLC).

() Initiation Device Circuits (IDCs) shall be wired Class B (NFPA Style B) or Class A (NFPA Style D).

(9) Notification Appliance Circuits shall be wired Class B (NFPA Style Y) or Class A (NFPA Style Z).

0G. Fire Alarm Supervision

Fire alarm system o0pb life safety system [gdeoonelopE cpgpseizacondoopd maeeped
aefgeaesopt fire alarm system cotigd 320p0pOesg 3a60l0pE pooboopdi(people’s lives depend
on the fire alarm system working in an emergency)n Fire alarm system o% panel ‘?@ field device

qpe3sad: 2005 loop 006933(gd §odsoese00pI

SlonoReqp: safgeomiecont: o388 dom[Rqpel weegEeesad eonflogodesont
20pdi o303 eenflogpdes[gt:a?d supervised cpboopdup edloophi Circuit 0odod: [godeomadyed
[§E203 intergrity [g8a0pSup ealoophn 0obeodiont B:eotiesoopd gidodBielogpC:(electrical current) o
eong{opdes[géisC intergrity comE:eseloypts B3§8E0pd

Fire alarm system $&03¢] 006e0€a0:00p) SluxngEs IDC 1 NAC 1 SLC 1 power 2300pdb control
loop gpz 322003 eentlogpd(supervised ) 332000001 Supervision cpbepogE panel opé
trouble [gdedlesaopSun eudlgoopdeadl service apoeSse [glgEe§(call for service and repair of the
system) c3300005

Panel ¢ device gp:ed2d dloxm[ippondeod 0ooC8:e0t:a0pd current ao0pd current limiting
resistor 0eeloopd  End-of-Line(EOL) resistor s8a3 cepad§oopdi End-of-Line(EOL) resistor o3 [gq)
8:e08:00p) current o3 “supervision current” vpesloopdi odesnod dlum[Rpponsol  panel @838
[g$epod §oopdi 0893 agideduodauss coduadjgadesant duxmRrsondaoddgt:a? Mloop” vp Galaogd

Fe[opCiondeecfope fire alarm panel ¢ current 8:c0&:e8¢ qSoo§ogRqIE  loop 0od9d:
F20pdecpoe[opE: supervision circuitry ¢ 3agiode0sa0pdi Trouble condition vy cejgoopdn Panel og¢
trouble condition [gOes[gCso0pd reset c¥oq ©q§aopdndg [gBaopdi [gdedlesond [gooosond
elgqCeBreoo reset cpde) deSeacfgaaes(normal condition)ad [g&copd eepad§8Eaodi
T-Tap

T-tap gp:od 223%(gg¢ ofeun Loop ¢ device oob9esepe cwrody) oofge: device gp:adad
§0Pe005g¢ efeon sa000de[rpEadennd adadlgpdlgldyé supervised [giapde) eqeamaeodE [gdaod

Non-addressable fire alarm loop gp:ogE class B loop qpso? sagpieds 3200(g|(most common)

[o30005

9G.9.0 Supervision Voltage Method

Fire alarm system gp:og€ troubleshooting cpboopdspd:s 0odGeen supervision voltage
0’ 03E:0m[gE: [§Boopdi Panel &l IDC input terminal qps§ §e$o0pd Initiating Device Circuit (for
conventional detectors, pull stations, waterflow switches, etc.) ¢ voltage 03 03E:8E20001 a3eupod
NAC output terminalqp: (Notification Appliance Circuit for the horns, strobes, speakers, etc.)o voltage

o BE:88aocy
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Fire alarm panel ¢ supervision voltage coodeozaopdi Fire alarm panel o€ [goooso
[§8e500p509290000§0qE(BayE) supervision voltage oencBo3E:godeaos§Eoopdi dom(esanad:
eomnCglen §ods00d eselopt: Googpeogs supervision voltage o3 oBE:up 0des0:8E001
Panel ¢ supervision voltage 03 03E:0pe) 63200501 Fa6[gzaesqpigdeseopE: 9§6$:8E0p5
() Class B [gdeor class A wiring [§6eo system sa:ad:0d eontlogpdes(supervise)oode) dom{dqps
(wires) dom{osagudon§sgqps(wiring)$E connection gp: 80:0(:0000 20§§e003E: Ge83000
cvdeselopE: 30088E001

(9) Detector gpzopE Ad(power)jeselo3ps 33006§E200

(0) Switch Bodesog€ 988Eo0pdn afeupcd detector 2025  alarm socfgeacs[gbesaqi a38Ea000n

(Detects if a switch is closed or a detector is in alarm.)

Supervision voltage 02§8:0005 () ¢ [gBedl§Ea05
(o) Near zero volts (appo 3fgb§E2001)
(9) Low ($9§c00d 868E20p5n)
(0) Normal (90950083: (082005
(29) High (9p80005 Sgp:§Ea00dn)

9G.9. J Supervision Voltage

[goosofgbedesoopd afo supervision voltage o3 o3E:] saeniepeg8Eaopdi Supervision
voltage o%o%cgﬂ E&\g%@&(tm high)i Q@$E8@&(normal)l |§§C\g$:|§&(too low) o%eo?é) C\i>=o$:<3]:
o§[gEs(near zero)ooopd saclgencsgp:od 328¢0udeEadq) [gdedlesapd §|0tqo0d 9§08:8Ea000

05580005 [goo0g0[gdo0pd ae(oE:ad spegaopdspdi(method of troubleshooting) codsods
[§do0pSn Fire alarm system & supervision voltage 00§3:03 w0dq) [gacogowaelgropddlen onfgpiean

$0:qps(different method of troubleshooting)o? saadyie] alggC:8Ea0p0N

Supervision of Wire Loops in the Fire Alarm System

Supervision cpO[gE:a0pS panel ¢d§ sa0leqptds(yellow light)od agsscoseolge: local buzzer
o3 3203[gpbeogiqgiom curodeun System o€ [gacogor §),03E:qied [gded (trouble occurs)esgE:000d
panel § 006$ode005m 3006005es[EE: [(ge0mE:s [§B8E00I

;eqpeol20egEaesqpopt cpgpieizacondaogd fire alarm system colopt ©oopda0pdi poen-
panel $& §odsocSoonso0pd local sounder (JG)sn&oodad: 3aGelgod 3a08gpSesayE  building
management ¢ 0£006:00p5 m&co§edom 1 [gfgEopodad cpbeslgepd
Supervising 24 VDC Power

Notification appliance qpsadad Go:3oopddldl(24 VDC)o3 power supervision relay [g¢
eong[ogpd(supervised cpd)q§ Beabo0pbi Supervised dircuit 82005 24 VDC power o3 UL listed
power supply © aoodeozqepdi 00055:30g¢ UL listed device qpsadomn saadggepd

Fire protection cpbcSiqpiopC odqS300305 device qpiod Goscodz(Gograon:)aopd Aldlod
[go5eomadadaS(when power is removed)ag€ normally closed contacts 20pS open [§6ogscB6wpSi
03354l trouble condition [g6edc36epdi Belopé supervised circuit ¢ saediesepogl relay oodeod

conig§ 33200005
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Supervise cpoon:0005 NAC circuit qpsogE relay o3 Style B (Class B) 930005 Style D (Class
A) circuit 2005 ©pbaopd dircuit (OGEGE [gbeo 02680E00§E0R0N GEINORE dBoosomonep:
(concept)od dlgE eudlgaonzaogd

Monitored NAC

M %o oo
£

Power Supervision
Relay

/| M
) (&
@ SER,
s 2
Addressable module that 2. .“"“‘;.} .
can be used for monitoring ::> 7 ;.%:yf’ 2 B0 _
and switching 24 VDC 6 s
(3 19 L
Lo0p J e Anounl +
Oq © 2 co
) OJ

i S WV
(]
9 EIT™ U]
s (D 1
7 T
ﬁ.'n: —_
6 ;@ 3
5 .5 &
Loop ™ svorsss +
QO S o
|} O

24 VDC power + _

¢ 9G-G Supervised 24 VDC circuit

0G.9. Supervision Voltage o3 o3€:omfgt: (Measurements)

GuOOyEgE supervision voltage 2opd open circuit voltage cood 38600001 93eo0d
alarm 286005 short circuit voltage 000 J[g&qepdi

Troubleshooting cpdq$sE normal super vision voltage o0§3:03 93$320305 0EO5RGH
(manufacturer)e 6ez02:000560002:00p9 Maintenance manual 03 03:0m:8E001 Beasd codelondy
ooodapdan(manufacturer) Gegoon:con:000) manual @3003 e§gs ©[gb§Ceun Bmodl§pogt ol
[g9e50005 oofgn: loop qpze volt 00§80 0B3E:q) §E:0pH8Ea0001 Off-normal [gdes0pd afad odeso:s)

normal zone $& trouble or alarm [g6edeso0pd afcBmlogm: dsmdepisniqodod §&:usd(make a
comparison of the voltage) §Ea0p5
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Supervision Voltage Equaling Zero (&s0: oppofg&{gCs)
Off-normal zone ogE dsa:o§(near zero volts)op eedlgesay€ pull/flow/heat detector/gate
valve switch 20p5 alarm saclgeaes [§98E0000n a3wwndd wires shorted [gdes§Ea0p5

Zero volt [gboopbsadl troubleshooting codq$aac05  pull  station  oodo0Rd  alarm

aefgeacs[gdes(gt: afeupdd gate valve 00b9aopd off normal [gdeset: 020p5030% codadgpagdl
powd- supervision voltage 0desoio3od0000354] water flow switch zone g€ zero volts [gdes[gE:00p5

oodesepepopt egBieseloptiod cudlgesaopdi Zero volts [gbes(gtsoopd water flow switch 205
normally close 26[gsa65¢ open [gdagnieooelopt [gdaopdi Sprinkler system opC eqB:ies[gCsoo0d
B:ecnCosgls [gD8Ea0pSn Sprinkler head 0069 gEas(gEs [§6$E0p0
Supervision Voltage Low (09§ &30:0005 $54gE1)

Voltage 2005 325p0:c0bspdies(little low to moderately low)dloo smoke detector 2005 alarm
:aefgeees [gdessEaopdi 0obelondd) smoke detector 20p5 eseepesmnadopt Gesoopd =adl smoke
detector © LED &l soeepCad ojlgpign 0888 (6[gE8E)eomaelopE smoke detector 20p5 alarm

:aefgeees [g[ge: vpodiwcdad gEdgEiaddgodes ©0dS0Rd:

Lower voltage [gbes[gE:0005 line 0g€ eqeg, qp: Bewrod eaotepadglialopt egpaonimd
(shorting the circuit) [g®8Eo0pSn Junction box 3a038:0 eeyps Geeg qPId ©0500dE [GooosHo?
clgqs8E200n
Supervision Voltage Normal (@s20: 908 [50[g€2)

Fault [gBedlesaopda&e supervision voltage 2000 oofgpsaéqp:§ supervision voltage $&
opRBesaq€ [gdedlesaopdgooognnd ofosad oddgodes o[gd8EeomelopE oofep: troubleshooting
$25rqpic 320p:{gja0faophy
Supervision Voltage High ($¢& 832020005 $0545C2)

Supervision voltageaopd de§8sas(voltage normal)ooch dqpiesag€ open circuit [§8§Ea0pSn
End-of-line resistor 20p5 [03pcgodes(gts(loose) [gd8E0001 0odB:00bcun0dan smoke detector o3
[g1050004(gE: [§0$E 0005 Device 0069903 [godaonigts [g0$Ea0pdN
Alarms

Conventional manual pull station gp:od ecoodqps(switches)zo[gd vpeo§Eoopdi Alarm [gdes
elopC: eudlyg$320305 FACP § switch 20p5 zone input wire qpso? short apdeozooobn adsael FACP oo
B:ecnegoopd(fire alarm saelgeees) vp 2005005030500 Alarm oeonpa0pdsadl pull station
switch 03 ecoesepad [g§oosgE:{gC(turing off the short) reset co6§Ea0p51 Smoke detector qpopt
3250:c05 AB[gpsg §oopd

9G.G Fire Alarm Loops

96.G.0 Class A Fire Alarm Loops

Fire alarm people qp:aopd ©pdanalq odegdecy offojeon duxm[BEgodeomadges(wire
breaks)e[oppé GocdcopdieomEs connection [qodeomadgielopt caodropbieoms sao00d 36l

0p5:861 pgROPRd: qPgD 8d:gEaeSEadN
AlomfRsogudon§eagpa(wiring)oopd 0dfo3pd5805qi8E2005 saepeupodeo(unreliable) 0o6soCop
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osdonmeoogpgy  006e0lBiesn0d  Gomigsey  3a0pdapbeseacdaopd:  FaclopEimadpjielop
Q8§ dlom [godeomnad(ge:ad [goed§Eaops
9G.G. J Supervision

Fire alarm system qpzoopd Gooeep qCee; 000560m:$E 2005a3C0pd 0sdgp: [§deom
el 22[gonsdes sacpbapbesesnt 8dooigs 8320000

Class A a3e0pdd Class B wiring loop gpsapE qiod8s(gEs(breakdowns) o8ewod g, 09€:q0dqps
(faults) [gdedleg0000324l fire alarm panel § 3398c0se0(g§E00N 2200058Ead: 09 spdieamE
(minimize the fault) o3030560:8E00p5

96.G.p Class A Loops

Fire

Alarm
Control
Panel
A\

Class}% Wiring —‘

<°3 0G-§) Normal Class A wiring - All devices are supervised and working.

doSane[gaacs(normal condition)gpiogE class A loop $C class B loop o3 320060060 0o3[o)

Ga0d00pds oF[gsg|edgpign §oopdi

— I — Back Fed from the Panel

Alarm

Control

Panel
N 4
ClassAWiring * ™%
Broken wire sfill work .

Class A wiring 20p5 normal Class B wiring coo5 saensspag[g:(error detection) 3apd8E2000
Class B co0d dom{djqod(wire breaks) c5a0pd926l panel 2005 2a80c5c0és(redundant wire path)o?
F20)4q)q) 900599056 (communication) e[godesant ad§:con:aopdi [qodagn:aopd device 6500 (devices
beyond the break)og€ §esoopdoofge: device qps 22005 0005§E00g device Za6qEa0305 qpgp:
320000pbeseamE class A 205 20g§00500d:(second path)oB saaddgaopdi

Fire alarm panel ogE redundant wire loop d§[gE:elomE do[oRqodagnioopdaasl (broken
wire) Go8sacp0cnbes(fire can still be detected) c86wpdn panel $& device qps ol 329
0050ds(redundant path) §eooelopE segSocdods(redundant path) a3eopod go30o00500d:(second
path)§es[gC:elop fire alarm panel 2opd open wire [gdedoqié Class A Loop § sacdsseagpod
o34[gps(separate) un-supervised Class B loop ( j)932(g® elopEeadogn:00001 voow eaooodcod: (first one
original)oopd class A loop [g8[Q go30olgbedlaopd wodeubs(back-feeds on the separate pair of
wires)oopd class B loop [gdaopdi
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gco(original) class A loop o€ §eo005 device qp2ooRd vooou(first) Bewrod goBuo(second)
Class B loop 03¢ §e$c3665i

96.G.G Separation on Class A Wiring Routes

Class A wiring ¢ redundant loop path [gdedleam fire alarm system do§ sacpOapdeselogpts
Bodqqoopdi NFPA code © =0, 3oqodgqp:od giEiqodenjgd gC[goopdi Code sagpipopt eodlg
consoopdn - sacgad(oip(outgoing  wiring  path)sE  sao&[o3s(incoming  wiring  path)o?  sagpbscad
[grz00z(separated)antaelogpés esdlgoonoogdi

96.G.§) Resetting Class A Troubles

Fire alarm system class A o3¢ dlamgodgeandoopbieomtn §),098:q05 oodondeeioppé
eoodcopdieond: panel § [gooosolgdedleselogpEtrouble) eodlgeu:q$ LED 8005 sadleept
elgpEsogzoogdi

[g6edles00p5 [gonosna? [g[g€Bs(trouble is repaired)don fire alarm panel § trouble messages
cPzegpad(automatically) cgpodognicdsepdi Class A loop 2005 supervised loop ewpodeoi Class B
loop qp2o0gd  supervised loop [§©20p51 Supervised loop 2025 panel 0g€ correction co6§E2005 Class
A loop 2095 Class B loop 0393 supervised  loop ewpodeomelo3pé panel o€ correction ecpd8Eeon

[g6edlesoopd fault o3 [gE[Bs(correcting the open fault)oopdsesl panel o} reset
c0d[Gs(resetting the panel)e§o0> trouble message cgPadog:d9epdi

96.G.6 Class A ¢l 332:0009105

Class A loop wiring qpsogE 2a8m00dcubs(primary wire path)sé 3aq§00dc0ds(redundant
secondary wire path)ope] 0odcGsd9 Aaopdi dom(o: gEdeomad(wire breaks) Sog€ codsalogpts
(path) (J)9§eooeloE fire panel $& device safoyp: 3290058209905 elgodeomadeol

96.G.q Class B Loops
Fire
“eeesee]
Panel End ot
EXXEXIE

Class B Wiring

('E) 0G-q Diagram showing the schematic for Class B Wiring
(Normal Class B wiring - All devices are supervised and working.)

Conventional class B loop gp:op€  device qps3an:c(od daisy-chained $ofg¢ §ode00d
002200001 Glom[oRropl BssoCiesa0pd current o3 conglnodes[glyS(by watching a small electrical
current passing through the wires) panel ¢ circuit o3 supervise cpbaopdi Daisy-chain 03¢ end-of-line
resistor copdq) supervising current o3 on&o005(limit cpd)oonzaopdi Fire alarm panel 2005 device

QP20 0050020005 class B loop 32038:3 8:eolies0005 current 03 conglogod(supervised apd)esa0p5
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Fire

)J‘ * o ¥ *i
Panel
\ / !*, Ta T

Class B Wiring < ™ %

Broken Wire No Ioh;ger-work

& 0G-o Class B wiring 0p€ dloo[o3 [godeonnad(gEs(wire is broken)elo3p¢ open fault [dedld

Open fault [gdedlaopdadl class B wiring g€ supervising current [godoo&s 8:e0Csg oeompdl
Belopt odesoigypigrpdes c3mabelopE: sagqEdeu:dfepdn Panel 20p5 supervising  current
8:0Cie59 ofeoxy(stops flowing)ogi€ dlox(o3godeomnadigEs(wire is broken) oBewrod open fault
[g6edloopdn oBaa¢l trouble condition sa(gd  eudlg(display)escdepdi Class B o€ dom[oBe
qodeomod(wire break)dogC panel 33§:03E§o0pd device gpsod Q0§ FpOAROGSA8GLR0I
onddelopéadensd dom[BEgodeomad(wire break)oopdsedl panel macosy §eom device gp:
a3ogn:00pd cubselopEgodeomaddgesmelopé [gdaopd

Class B loop 0g¢ dlom{odlyodfgCs(broken wire) o8owpod connection [godeomody[geselops
fire alarm system ¢ oo§j esepyp: 300560R5E$366pS wupcdeol Alun[B [godeom0Peacd oof),
detector gp:a0pd 33§98EB860pd eupdbeor vpSigpe 3gI0HE0Id aEdedlanEBGeRd wupdbeor
Strobe ¢ macoteepé ogoded cBGepd eupcdeor dom[de [godeomdeselopl: ©B§o3
Bse00nEIgE 3am:0d: adsgo:do6pd 36200

96.G.© Two Wire Smoke Detectors
Class B Initiating Device Circuit gpsoopd 2 wire smoke detector qp:3a0g05 33[g90d:0000
Alom[oe §odsocdspd: (standard method of wiring) [gdoopdn 2 wire smoke detector gpso? reset

0068320905 03 Guson0Rd @sdld(zone power)od 3odq) ogSERspdicodgeontadl G [gSet
(turned on again) 620pd1 gao00de[rpEadeasd zone wire g 20020005l

Power 920305 conventional 2 wire smoke detectors &1 dlooa[ojs(wires)o? pull station qpzo3od
short ogiepoau egpapdadoday€ (shorted the wires) zone voltage 20pd oopoZadd agjeos(drop to
zero) ogsde alarm ogodedlaoncd6epdi Smoke detector gp: a0l qodqis(immediately) reset

0950067393 [§6c8865n

Alarm [g®edlo0pb3a4] 2 wire smoke detector gp:og€ partial short [gdedloopdn Partial short
[g8[gC:elopC current sog05:ccd 3¢ :eoleagniom supervision voltage o 3a5p5:c0d Gogpsd:
ag2:6000p01 86oqognie0a0pdl 0desnod alarm aoodeos(sending)aopSi Zone supervision voltage
:250:c00 GogpRayPgIeacdopd: detector qpsooRd alarm 3a6[g3a65$33(gd s0cdLa50 e (latch
into alarm) 82001

Fire alarm control panel o3 (oS3ac[gsacs(normal state)ad [gSeepodeoqs reset button o3
§6(press)g) reset apdeozoopdn adza[yE zone power wpeslaopd supervisory voltage o3 3abe) [g§geos
(turned off and on) c8o5cgi€ smoke detector sasad0? reset apO[Geoons [§6ogscdGepdi
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Auxiliary Interruptible 24 Volt or Smoke Power Supply

Rest c06qé 6dgudq) power supply o3 interrupt cod[g€:a0p5 0opd[8620p5dldl(stable power)
83200005 onfgp: BogPiEcged 0n5ed§Eapdspd: [§0o0pdn 4 wire smoke detector qpe3a005
auxiliary 24 volt interruptible power supply a30opcd 24 volt smoke power supply 2095 reset cpdq$
qR5gud¢) Guzo2000dldN(resettable power)salgdoon 330%:g 032025

96.G.@ Two Wire Smoke Detector Circuit

Two wire smoke detector circuit 0p¢ smoke detector 850305 83260005 @20d803(power)o?
Alomoy: $6eqpElge devsaopdi BBdom(od $beqpEs(2-conductor cable)aopd detection circuit s8a3
main panel © smoke detector o3& $& 00§:e0050B[gE so0Soo00p5N Gsnodeds(last) smoke detector
& 65005038 EOL 00bs0E00m0000

doSmcn600des§S0pE (normal operation) fire alarm panel 20p5 EOL o3 [4Eeop(“sees”)
6500001 00dgpbimdgE  sasoadmaogud(continuity)§esaopdn [RqpisC  connection gps s
eomEieg00007 aBcdo00bi Panel o EOL 3208 dlom[Bpqp: samsads qod8gEie§od comEesaopdop
328000qoopdi Detector ¢ &:8:qpcd 30§d8gE(senses smoke) dom[oYe $6[0Yroopdondesep
(across the pair of wires)ogE short [gbogosaopdi 0obspdiaandsC panel o€ alarm [gbedeselopt:s
signal g§oopdi

Alom[oBp 2o[goddg(wire is cut)oqié acdopdieomEs Bewrod dom(ofs cBoegadogas(loose
from a screw terminal)ogi€eo05copdieomE: panel aopb EOL resistor 03 veog§teomncon adadl panel
S open trouble condition signal g§oopdi codspbseandgE dom[oys $690:8aqE panel § short alarm

[g6edT00p5 Beaalgeacsaopd detector © 8:8sqpiaangd(senses smoke)aopd saelgeacsss oppBoopdi

9G.G.00 Four Wire Smoke Detector Circuit

Four wire smoke detector circuit o dlom[ojsecieqpts
220)i{gj000:00001  Slom|oFro0dd( ) egpEs)oopd  eoodami(power)
coiqf [gboopdn og§clumioR(0)poopd detection circuit 330905
[020p5n Main panel ¢ 0052025 GeOILd20R5 loop 2a0pt:Y
smoke detector gpszids §o5e005 codsaopdi 2-wire smoke
detector gp:3o30C detection circuit &1 G§o0ded:(last)Ses0000

smoke detect 328:03€ EOL resistor 000s0Ecoz00p5i

Q oG- Equivalent circuit of a generic four-wire detector

4 wire o3¢ detection loop 20p5 2-wire smoke detector dircuit 03a30C panel 20p5 loop &l
0gq6060050&: closed [gde5005 Bwwrod open [gbeso0pd0d BS320305 EOLR o} safgeent[oyod
(sense apd)eso0pdi S:deqpa(smoke)oamnaopdsadl dluxmlode oodé(pair of wires)aopd short [gdogosd:
alarm [g®edl 20051 800056] loop open [gognsagi€ trouble conditionfgbeseloypE: signal cpodeozaod

Relay 0g€ @n0b30:(power)eqpadesoog amcoucdads detection loop 2005 de$sacpbapdes
c86opdn  3acfopEiondogelops  agbodenodsm:  [godeomadagiEeaddaopdieomtn  dum[Egod
GoNAgIE GacdcopdieomSs relay ozo(drop [§0)ogrec36epdi Detection loop open [gd[gEselopt
panel 03¢ trouble condition [gdedlaoncd8e5i
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4 Wire Smoke Detectors

Class B Initiating Device Circuit(IDC)qpsoopd 4 wire smoke detector gps=aogod 633(g0
2920000 o[ §odsoadspds(standard method of wiring) [gBaopSi (9620051 4 wire smoke detector
qP200pd 2Bwwrod duct smoke detector 2005 auxiliary 24 volts o3 saad|gjaopd

Adlo? interrupt cpdg] 4 wire smoke detector qpo? reset cwOspd:0005 manufacturer
C005$2000505: [gB20pdN sacgudonadispds [dooRdi

Smoke detector gp:od reset apbq§enoge’ 4 wire smoke detector o3 coscon:aopd Aldl(power)
o3 interrupted cp&e0obi a3ewpdd switch 305q) [gS$¢E(turned off and on) cusqoopdn 24 Volts power
oB8:p8 00pboo6e0le) [grpd8Ea0bn Reset apdes smoke detector adeosoonzoogd auxiliary 24 volt
power supply (interrupted) cp68EaopSi Resettable smoke gp: 006s0€a00:00p) panel [gdoyE reset
button o3 §6c80520p5=ed (pressed) dlolaopd sacdsacaqpod(automatically) reset capdeozaopdn

FACP c0logE o8dgp: 0opboopd cod(separate set of terminals)e opoonsoopdi Power o3
auxiliary 24 volt Power supply ¢ o001

WIRING DIAGRAMS WIRING DIAGRAM, 2W-B AND 2WT-B

2-WIRE + EQL
ZONE - J J J J RESETOR
RA40HF RAL00E
[w] o) 9] &) [w] o) 9] &)
S WIRE SESER SEESER
CONTROL zgz?*% zoz:?
PANEL 5 g 52
= =
2W-B ar 2W-B ar
PWT-B PWT-B
WIRING DIAGRAM, 4W-B AND 4WT-B
AUXOR EOL
it J J F:.E:“;EBI
POWER — (ATT.
: 111 1] ]
DC 5 ) 1010 ) T} . - O
T =TT ECL
AESISTOR
oo (= (=] (=] [
SWIRE SEEEE ZEEED
CONTROL s0z88 zo0z08
PAMEL 52 5 g
4B or 4W-B or
4WT-B 4WT-B

2-WIRE IF DETECTOR WIRED IN STYLE D CONFIGURATION:

("3 0G-00 Two wire and four wire system
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i
pr 1 L]
cZ_oneit !l E 1 KT OHM
O'L:t"“ " & ﬁ End of Line
P Resistor
out
o
-Ve
K-
Ve +Ve + e +\e + Ve
Sounder 4K7 OHM
Cireuit ﬁ End of Line
Output Resistor
Ve - Ve -Ve -Ve - Ve
Electronic Sounder Electronic Sounder Motorised Bell Motorised Bell
(polarised) (polarised) (polarised) (polarised)

Conventional Zone and Sounder Configuration

(? 0G-00 Conventional zone and sounder configuration (Each circuit serves no more than
2000m? and no more than a single floor.)

0G.G.00 Resetting Conventional 4 Wire Smoke Detectors

Fire alarm system 0069 0o$2ocp600b658 2 wire $& 4 wire smoke detector gpso? reset cod
882025 5p5:008§e§js doeepdn 2 wire $& 4 wire smoke detector gp:eBad Goonsoopd Adle? ecn
8a5q) [g§gCeudgts(turning off and on)g¢ reset c68Ea0pdi ddlad eandode) [gSeCaeuges (turning
off and on)od interrupt c¥S620BPCR5:  G[gpecp§oopdi  Conventional duct smoke  detector
24202000 4 wire smoke detector qps [g8[o3[G: extra relay contact Glo€aogbi

2 wire smoke detector qpss& 4 wire smoke detector gpzo? zone input $& §odsoad0o000N
Conventional Fire Alarm Control Panel (FACP) & 2WSD $C 4WSD 03200305 3200000068 083200009

Aldl(operating power) §upo02d esep woppdegeon

TYPICAL WIRING - 2 WIRE SYSTEM TYPICAL WIRING - 2 WIRE SYSTEM

Diagram 1

R R ", = " "
\a v,:‘-- ‘F ¥ %: i : §,\ t? — I?\ j?
il H (

ﬂ ey ™ j E: \?‘”._?
l% ‘_ QW% — ;.ﬂb% E: g‘m{'
| . ot
we| _—i ~C.
i ong
(? 0G-0 J Typical two wire system <[> 0G-0p Typical two wire system
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comEo00509§,

9G.G.90 J Loop Resistance For Four-Wire SLC Style 6 & 7 (Class A)
Four wire SLC o3& control panel ¢ branch o3&l 32edieepeacd §oofaopd total DC
resistance 2005 40 ohms 005 Jugp:oo&dli DC resistance 03 630050R¢ God[goonsoog) 2203Cs

03&:0p8 000

&(0G-0G)0pE[goonsa0pd=a03Es SLC channel B 2opd out loop [g620pbn SLC channel A 2005

return loop [g®oopS

(o) Control panel ¢ SLC channel B (Out loop) §§ SLC channel A (Return loop) o%oﬁi
&(0G-0G)0p€ [goonoopd 2203€: [godcdod(disconnect)dl

() SLC channel A (Return loop) ¢ lead $6903 short cp&c3a53l

(p) SLC channel B (Out) lead ¢ es resistance o3 o3&:ap(measure)dli

Short Point

SLC Return

-~/

<°3 0G-0G Measuring DC Resistance of a Four-Wire SLC

9G.§) Shield Wire Termination
4 SLC channel B SLC channel A | |
—1~ (output loop) (return loop)
SLC Terminal
o ermina B+ B— A A+

<;> 0G-0§) Shield termination

6o2:0(0G-0§))0g¢ 20Cergpd esonsoopd shield
wire termination [gopod0d $05033[gd cudly
ooso0pdn Cabinet $¢ metal conduit 0303

20&eagpoopd connector 03 8aadyie] §ods00d
consqepdi Shield drain wire o3 SLC terminal
block ¢ “shield” terminal § §o5s005 conzqepdi

Note: Use of good wiring practice consistent
with local electrical codes is expected.
CAUTION: Do not let the shield drain wire or
the shield foil touch the system cabinet or be
connected to earth ground at any point.

9G.§)-0 Supplying Power to 24 VDC Detectors - Resistance and Size
24 VDC 4-wire detector qpe3a0g05 Adleo:des (supplying power) coo5$8Eo0pd sa86ed:
od3:(acceptable minimum resistance)o? 35godq$8e005 6330501803E: 0gr5wI 00N
030509000:0000  9d3:(resistance)od 320%(qq]  SlomloRzagudsaon:(wire gauge) cgegied
20051 00050EagPn 200e0dGusoE0pd(Manufacturers specifications) dloxfoRe sagudzaen: (wire

size) 0BcopS: 32054g8 €205
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R - (18.1-V,,)
T (N) (I) + (N + (T

Where:

Rmax = maximum resistance of the 24 VDC wires

Vom = minimum operating voltage of the detector or end-of-line relay, whichever is greater, in volts
N = total number of detectors on the 24 VDC supply circuit

Is = detector current in standby

Na = number of detectors on the 24 VDC power circuit which must function at the same time in alarm
Ia = detector current in alarm

Ir = end-of-line relay current

06.6 Initiating Device Circuits

opEp 950600380 National Fire Protection Association (NFPA)e 826[gdsandgE eon:ond( ) §e

(two basic circuit classes)oon F[gpzooz0pdi
Class B - Non-redundant (2200c5c0:0§00pd 3a§ji30002)
Class A — Redundant (8280050065§0000 32§2000:)

opEPPsd 0pC hardware and software o3000dgqpidsE oBodBeoes $C  dircuit gpiod
qCsc0: Boggy 3o g:8es NFAP o circuit style qp:od Flgo: [ggr§edoopdi ofsees:
e500°38:03E class qps $E style gps F[grs0ad 20059086 circuit qpigE ewdlgoosaopd
Class B (Style B)

(o) Alarm [gbefops sa03e0ig$ sagEdeuiqeaoged short circuit condition o3 [gdedlqepdi (A

Short Circuit condition is required to report an ALARM)

() Open circuit  oBewpod ground fault condition o  §j038sqoRlgdedlesage
:2oBe0sq$e00p05 trouble saclgeacsmolgd 3aqi0dG0seEpdI (An Open Circuit or Ground
Fault condition will report a TROUBLE)

() Open circuit condition [gdedesaqC initating device gp:od operate wcRSEEAE
[gopSoonzqepbi (Initiating Devices are NOT required to operate when an Open Circuit
condition exists)

() Single ground fault condition [gdeolag€ intiating device g3’ operate coSeeE
[giopSaonzqepbi (Al Initiating Devices ARE required to operate when a single Ground Fault
condition exists)

Class A loop wiring 03 conventional loop qpssé addressable loop gp:og€ saadigfor0005
Detection loop $C notification loop (fire horns and strobes) (j)§jgcp:opE class A [g88E2000n Detection
loop 986005  notification loop 06§50 class A [§d8E200n
Non-Isolated Circuits
Isolation device 006e08q$§ 0cd3262000 circuit style 3ajszam2( )5

* NFPA Style 4 5&
* NFPA Style 6 03gdaopdi

0G.6.0 NFPA Style 4 SLC
NFPA Style 4 diagram o3 6830503€ ee[goonzoogdi
* SLC wiring ¢ style 4 configuration 0E T-tapping cooS[gE:03 §&[gjoonoodi
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Q [ Q LI © [

Two-wire Addressable Detector

Addressable Module

| Q [ O [J O [

T-tapped Circuits

! Q [0 O [ Q [

B+ B-

Control Panel
SLC

$ 0G-06 Basic NFPA Style 4 SLC

0G.6. J NFPA Style 6 SLC
NFPA Style 6 diagram o3 63300503€ ee[goonsoopdi
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* SLC wiring ¢ Style 6 configuration o¢ T-tapping cpod[gE:ad ad:o gCelgich

Q0O O [0 Q

Two-wire Addressable Detector

Q

SLC Qut

Addressable Module

i
0 [ 0 00

B+ B- A-A+
Control Panel
SLC

¢ 9G-0q Basic NFPA Style 6 SLC
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06.6.p NFPA Style 4 SLC Using an Isolator Module

SLC branch 03&:03 omogude$(protect)saogod Style 4 operation 03¢ isolator module gp:o?
320)4g|002:00001

1
2 Isolator Two-wire Addressable
3 Module Detector
4 Isolated Branch
N
\
2 Isolator
3 Module
4 Isolated Branch
Q I QO 0 O [
N Addressable Pull Station
N 1
2 Isolator
3 Module
4
III_ Isolated Branch
B- B+

Control Panel
SLC

¢ 0G-00 NFPA Style 4 SLC Isolator Module

96.q Notification Appliance Circuit (NAC) Wiring
Notification Appliance Circuits (NACs)
Table 14-2 Notification Appliance Circuits (NACs)

NFPA 72-2007 Class B A
NFPA 72-2010 Class B A
Trouble Indications| Alarm Capability |Trouble Indications| Alarm Capability
at Protective During Abnormal at Protective During Abnormal
Premise Condition Premise Condition
Abnormal Condition 1 2 3 4
Single open X — X R
Single ground X R X R
Wire-to-wire short X — X —

X: Indication required at protected premises and as required by Chapter 26. R: Required capability.
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1 I
1 I
1 |
1 3 ! m /_—\ /_—\ L1103
Isolator 1 ( ( ) ( 1 Isolator
1 I
- 2Mo::lule4 : N U \y . Module |_
1 |
1 I
e e e e e e e e |
Section B
I--_-------| |__—_____—_|
1 — | 1 —— |
1 | 1 |
1 - + \ Two-wire 1 + - 1
: § Addressable Section C : 4 :
. De_tector \ |
1 ~—1 | 1 [~ 1
1 | 1 1
1 | 1 1
! - + 1 Addressable| =+ - 1
: : Pull Station :
1 1 I 1
I 1 1 1
| | Section A | :
1 — + 1 | + _— 1
I 1 I 1
1 | 1 1
1 1 I 1
1 — | 1 [ |
T[T oskeowt T T T T T T T T, SICRewm T 0T
1
1 |
| |
3 4 2 1
1 Isolator Isolator I
Module Module |
| 1 2 4 3
| |
| B- B+ A+ A |
| | Cabinet or
Enclosure
| |
1 Control Panel I
| |
¢ 9G-o@ NFPA Style 6 SLC using isolator module
Performance of Signal Line Circuits (SLCs)
NFPA 72-2007 Class B A A
Style 4 6 7
NFPA 72-2010 Class B A X
Alarm | Trouble | ARC | Alarm | Trouble | ARC | Alarm | Trouble | ARC
Abnormal Condition 1 2 3 4 5 6 7 8 9
Single open — X — — X R — X R
Single ground — X R — X R — X R
Wire-to-wire short — X — — X — — X R
Wire-to-wire short & open — X — — X — X —
Wire-to-wire short & ground — X — — X — — X —
Open and ground — X — — X R — X R
Loss of carrier (if used) / channel interface — X — — X — — X —

ARC: Alarm receipt capability during abnormal condition. R: Required capability. X: Indication required at protected
premises.
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9G.q.0 Style Y Notification Appliance Circuit (NAC) Power Wiring
General alarm eno:soorgo% control panel ¢ Notification Appliance Circuit (NAC) qp:sgogo%
(o) Circuit o3 supervise capdeepdn Circuit 20p5 power-limited circuit [g6qepdi

() NAC circuit ¢l saads(end)ogC external ELR §q c332600051
() NAC terminal block connection $& 906583E2005 onfgpieomn sagodsacocdyps(information) $& ELR

value g2 q9§320905 2005832005 control panel installation manual gpsod oB3smig$ 36205
NAC(Style Y) 820305 033200005 power g 6830050122032 §ode005(connect) con:8&aopdn

[ [ =~ *sic

F S 3

SER)
(g °
|m - 5 224p 0
= () =
= 2 s
ra;'-’: 7 Tens 218%* 2 )
= L6788
= s W ELR
5

Addressable module that
can be used for monitoring

Circuit ised
and switching 24 VDC b;ﬁi’,,ﬁgf;;";i?

- Nwhﬂl
@ W@
T

N < O

w“
[T

(5 T - -
i
=
&
@

A

NAC Terminal A
Block +

¢ 9G-_jo NFPA Style Y NAC Power (Alternate)

9G.q. J Style Z NAC Power Wiring
(o) Circuit o3 supervise capdeepdi Circuit 2op5 power-limited circuit [g62005
() NAC circuit el sasd:(end)og€ external ELR §g§ o300l
NAC(Style Z) 320305 033260005 power g 6320050133032 §odeomd(connect) con:§Eaopd
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- +
A A SLC
0]
55188 B
() 1
2% 13
reng 0151 2
578
4 3
2'9 4
OHES -
ADDRESS
Addressable module that can be
used for monitoring and
switching 24 VDC Circuit supervised
by control panel
[
S O
o —
55 2% 0
‘@:"1 ;
lois o
T8y -
3 )
4 |
ADDRESS
220
CJ
A A
v v
NAC on Control Panel 4 _ 4 —

BEB AA
¢ 9G- o NFPA Style Z NAC Power (Alternate)

0G.e Surge Suppression

3268000030 [gEoogE  a3udonsiconoopd fire alarm dlooo|ojeqpe3a0g0d primary surge
protector (0)9 3223%(qjqepdN 22680005358 33[gEannd(outside the building) 03¢ aguS0n§s00280005 SLC
wiring pair o3&:320305 NEC Article 800 $& eso0adEep(local) building code qpsa? §[G&:§E005

Additional primary surge suppressor gpsadcopd: 20&eagHooad 0odsog[ro0pdn SLC wiring
326800003 3008582 aR0d  esepgpi(building  entry/exit)oge  3ad(additional) suppressor gpso?
0n§:0005(series)od[gE 0nbsoE[o300pdn Surge suppressor output o 0guSon§:a0pd dlux[oRe(wiring)
20p0 6000538 :038:S fesqepdi Surge suppressor input 20p5 2680005338 33[gEI0d0RE
oopd§(routed outside the building) §8ea05c0pb: ABoocomonep:ad G3NBRE O(og-  )gé esdg

002200001
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Building #2 Building #1
P P
- FACP
P = Primary
S = Secondary S
P P S
Surge Suppresso_r -

Primary devices meet Secondary devices meet
NEC Requirements UL1459 (UL1950)

¢ 9G-J Surge suppression

9G.@ 0gq6oden0d3:(Power Supply)

Fire alarm system qp:op€ =20d(gjoopd 0qbodenchamss 20053000 Fagedgpizacgod
888 ©300a88ep opdiqirgps(national and local codes)sE  00SROoPgPiel  PgS[oTPigIEdgp:
(manufacturer guidelines)o? c3odsnqepdi Fire alarm system gpiogt o€engOodenodams(primary or
mains power supply)s¢ 3aq$ed053a0s(secondary standby 1 backup standby or power supply) vpq)
e0das(power supply)so§js 8a0dgiconsa0pd

9G.@.0 v€e agdodencdam:(Primary Power)

Fire alarm system 320305 primary power o3wopcd main power o3 0303058051009 G5ep
(reliable source)e qupqepd a8dgpsoodauds(dedicated branch circuit)3ag® 0odeoeepdi

Fire alarm system 320305 primary power supply $&000583C2005 a000dgp:a? o800 Slap:
consqepdn  Fire alarm equipment 22005 ©0podgpiad 00ddodeLdMm gty 3oH8[gts ¢[gd
G0q§30R05 35¢03200sg: [gapdoozaepd “FIRE ALARM: DO NOT SWITCH OFF” o3wupdb “FIRE
ALARM CIRCUIT CONTROL" 02009 02000542207 Gegodns §0daaonigla andoongt:o? [giapdeepd

9G.@. ) 22q5cqi008encdam: (Secondary Standby 1 Backup Standby or Power Standby)

Secondary power 1 backup power 9300?05 standby power 2005 caonCgodg§adg(function)qps
32500 WO03EEE0EGMHEE3ME AdENH0per0d3: [§daepdi desagbodenodem: [Jodeond
ogo:ooé(primary power is lost) sS4l fire controller 1 audible notification appliance qp: detector qpsi
signal transmissions device qps ©20pd AB§ugps IRPIROD AOGAXHH0RD E5I:(power)
[g0qepdn :zameosocd(power generator) o3ewpod  oDoScodgps(battery)qpod  secondary power
a300p0d backup power s3(gd 3205gg¢ §oopd

Secondary power o3e0p0d backup power [Godeo0503:30qE secondary power device 2005
natinal and local codes and guidelines qpso 900500500200 3§§3203C: fire alarm system
2005000 30060056563 0E 83E:pd oodeoamzgepd
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Initiating device B

] / \ Fire
alarm of-line unit
control device
unit
Integral trouble contacts Integral trouble contacts
¢ 9G- Jp Incorrect method of connecting ¢ 9G- JG Correct method of connecting
integral trouble contacts integral trouble contacts

9G.@-9 Non-Power-Limited Fire Alarm Circuits

o)3a§s=a02: fire alarm circuit qpscopC field wiring S over current protection A§g$ cad=a6al
Non-power-limited fire alarm circuit eoms;e‘i“,g)
(o) Door release circuits
() Battery wiring
() A.C. power wiring $&
(G) Accessory equipment control circuits (for air handling units, elevator recall) 920503 [§®20p51

&33(qQ0)080(70 volt speaker) notification appliance dircuit 20p5 power limited 286005
non-power-limited $6§jgocds [§08Ea0p0n aBefopE 0obsolges agioodencdam(power) copdeusgl:
olgiapoet coodapdagPsel pR&oFPEgIORYPER? GaogPEd KOdgAOEORd

Single terminal

o Duplicate Duplicate notched clamping plate Duplicate
Control terminals leads [ \derminals End-of-line
ur?it ° %] resistor
initiating D D D D
device 72|
circuit N [T
o ~ 7
Splices
Correct wiring method — two-wire detectors
O End-of-line
Control 1 N :
unit H o 5 resistor
initiating D D D
device g ©
circuit o 11 i
Circuit wiring One splice lead Circuit wire bent Circuit wire looped
looped under connected, other back on itself and under terminal;
one terminal taped and not used secured in one notch  wire run not broken
Incorrect wiring method — two-wire detectors
[ E%a
z :@
In Out In Out
Incorrect Correct — separate incoming and outgoing conductors

<°3 oG- J§) Correct (and Incorrect) wiring methods
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96.00 System installation Mounting/Location Details

Bomgpemicdad 308 (storage temperature) adEseo(humidity range) ceosacgE(air
velocity range) ©o0pd [gE:co$00pd c0om0GIIEEPOEP: ©oqeePdSERY Gsepypicpt 0obeol
codsqepdn Bseopbiooniqepdi [gEoogE onbsoCoonicdagi€ outdoor application 330305 GPO5R6
002:00p) 0gdigP:0d 322%gjgeRdl epadpopsd8Ea0pd omomgpPisE giqps(weatherproof covers or
boxes)od saadigiqepdn

Volatile [§®20pd 0o50§:q€ a30upcd adeqEonc58Ea0pd vabosioyE(corrosive environment)
Q2320305 explosion-proof 1 stainless oBeupcd sacpdgiapboonoopd(specialized) equipment 0205
Bdpmoongpod 320X{geaepdl  6dod03gd8E0p03ag(explosion  resistant  enclosure) $&  deq
©00058E20053§(corrosive resistant enclosure) gpzod 32a54giqepdn

o End-of-line
Gonin =8 =8 [oss 5] device
unit o o o o o o o o
initiating D o D o D 5 D L3
device (\D qQ Q Ob Q ;E Q
circuit / \ 7/ \ 7\
T Qutgoing power Pcl-wer supervisory
ly lead relay

Detectoré» supply leads
power
supply ©

Incoming power

supply leads

<°3 oG- JG Illustrates four-wire smoke detector employing a three-wire connecting arrangement. One
side of power supply is connected to one side of initiating device circuit. Wire run broken at each
connection to smoke detector to provide supervision.

Control ° o R — End-of-line
unit o o o o o o o . device
initiating oD o) oD o oD, oD,
device [ 0 Q \j 5 Q o g
circuit /N /N /\ 7\
QOutgoing power Power supervisory
supply leads relay
Detector 0—
power
supply ©

Incoming power
supply leads

Q oG- Jq Illustrates four-wire smoke detector employing a four-wire connecting arrangement.
Incoming and outgoing leads or terminals for both initiating device and power supply connections.
Wire run broken at each connection to provide supervision. D = Detector

0G.00 Integrity $¢ 8odqqg(Reliability)
omapudaepdesepyps(potected  premises)op  000s0Coonso0pd interconnecting  signaling
paths (circuits) gp:ei integrity ¢ 8odqeg(reliability) deomEieoq$ es30idleagdeacucdypd

00pdogC:0d:oq§ 83250000

(0) =eadigjoon:00pd 88ummadjgeaon:(transmission media used)
() [P3e=agpS(length of the circuit conductors)
() omaRudqepdesep! signal circuit $E§0de00500220005 device gps(total building area covered by,
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comEo00509§,

and the quantity of initiating devices and notification appliances connected to, a single circuit)

)

9)

©

Fire alarm system o€ [gbedloopd §)|,098:q0d(fault)elopé gdiesonepd(performance) oqeos
ag2:8&a0pdeedl [gbed aonwd [gocogogp:
onRudqepdesepapt [gBedl§Ea0pd coniasepudell coomogps(nature of hazards present

within the protected premises)

Fire alarm system 0: 02003056G0iq$320305 GeonEgodeusaepd c33a0g05¢p: (Functional

requirements of the system necessary to provide the level of protection required for the system)

Q)

and nature of the population of the protected premises)

Table 14-3 Performance of Signaling Line Circuits (SLC) [Table 6.6.1 from NFPA 72, 2002 edition]

onRudqeRd esep3acptis §es0d cpIeqEaRadst [ggoncboopd aoomoodgdoopdn (size

Class B B A B B
Style 0.5 1 2y 3 3.5
Alm | Trbl | ARC | Alm | Trbl | ARC | Alm | Trbl | ARC | Alm | Trbi | ARC | Alm | Trbl | ARC
Abnormal Condition
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Single open — X — — X — — X R — X — — X —
Single ground — X — —_ X R — X R — X R — X —
Wire-to-wire short —_ —_— —_ —_ —_ —_ —_— —_— M —_ X —_ —_ X —_
Wire-to-wire short & — — — — — — — — M — X — — X —
open
Wire-to-wire short & — — — — — — — X M — X — — X —
ground
Open and ground — — — — — — — X R — X — — X —
Loss of carrier (if used)/ | — | — — - | = — — —_ — — — - — | X -
channel interface
Class B B A A A
Style 4 4.5 S5a 6 7o
Alm | Trbl | ARC | Alm | Trbl | ARC |Alm | Trbl | ARC |Alm | Trbi | ARC | Aim | Trbl | ARC
Abnormal Condition
16 17 18 19 | 20 21 22 | 23 24 25 26 27 28 | 29 30
Single open —_ X — —_ X R - X R — X R — X R
Single ground — X R — X — — X R — X R — X R
Wire-to-wire short — X — — X — — X — — X — — X R
Wire-to-wire short & —_ X — —_ X —_ —_ X —_ —_ X — —_ X —
open
Wire-to-wire short & — X — — X — — X — — X — — X —
ground
Open and ground —_ X — —_ X — — X —_ — X R — X R
Loss of carrier (if used)/ — X — — X — — X — — X — — X —

channel interface

Alm = Alarm.
Trbl = Trouble.

ARC = Alarm receipt capability during abnormal condition.

M = May be capable of alarm with wire-to-wire short.

R = Required capability.

X = Indication required at protected premises and as required by Chapter 8.
o = Style exceeds minimum requirements of Class A.

Circuit qpseil class $& style 2005905002003 GomCigny  F[gr:oncdes  so:0pdo0eom

edlodes3E eapaonaogaogd
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Table 14-4 Performance of Initiating Device Circuits (IDC) [Table 6.5 from NFPA 72, 2002 edition]
Class B B B A A
Style A B [ D Ey
Alm | Trbl | ARC | Alm | Trbl | ARC | Alm | Trbl | ARC | Alm | Trbl | ARC | Alm | Trbl | ARC
Abnormal Condition
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Single open - X —_ — X — — X - —_ X R —_ X R
Single ground — X . — X R . X R . X R —_ X R
Wire-to-wire short X —_ —_ X — — — X — X — — — X —
Loss of carrier (if used)/ — — — — — — — X — — — — — X —
channel interface
Alm = Alarm.
Trbl = Trouble.
ARC = Alarm receipt capability during abnormal condition.
R = Required capacity.
X = Indication required at protected premises and as required by Chapter 26.
o = Style exceeds minimum requirements of Class A.
Table 14-5 Notification Appliance Circuits (NAC) [Table 6.7 from NFPA 72, 2002 edition]
Class B B A
Style w X Y z
Trouble Alarm Trouble Alarm Trouble Alarm Trouble Alarm
indication | capability | indication | capability | indication | capability | indication | capability
at during at during at during at during
protected | abnormal | protected | abnormal | protected abnormal | protected | abnormal
premises | conditions | premises | conditions | premises | conditions | premises | conditions
Abnormal Condition 1 2 3 4 5 6 7 8
Single open X — X R X — X R
Single ground X — X — X R X R
Wire-to-wire short X — X — X — X —

X = Indication required at protected premises.
R = Required capability.

96.9 J Wiring Diagrams

S02:0dYPEe? 08:00006Ge0s00pdead(testing circuits)  dlox[3psagudsaen: esons[ge:(wiring
size)  =aCene0igl: sadjzaons(insulation type) $¢ conductor & of 020050303 0desosqepdi NFPA
70, National Electrical Code &l c3320gj0558030503¢ § 1 0§03 0des0:qedi

N . End-of-line
| | [(—Z device at
( —P —'p ‘ P last device
. N < 1 o, N . |
Fire alarm Operational onoperationa
control units
i_i i_i rd /I i_'

End-of-line device within the control unit
<;> oG- o Nonpowered Alarm-Initiating or Supervisory-Initiating Devices Connected to Style A, B, or
C Initiating Device Circuits.
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0G.0 J.0 Style A, B, or C Initiating Device Circuit qpz$¢ §iode005000gCs

O(0G- o)  eedlgoonzaopdsecdE: non-powered Alarm-Initiating o3eupod  Supervisory-
Initiating Device qpsi Manual Station or Valve Supervisory Switch 020050303 Style A 1 B 9300705 C
Initiating Device Circuit gpz$¢ §ods0050020005

S0D:ndyPE?d 06so000des0s(testing circuits)q$ device 93ewrod control unit $& §ode00d
00230005 conductor o3 [goddl aesncd [g§§ods005(reconnect)dln oeepEs(ground)sE conductor &l
00660560503 9an§o5s0050l ABesn0d [g§[giedal
Both operations should indicate audible and visual trouble with subsequent restoration at control unit
aBs0§jg0p¢ trouble [gdedlqepdi Conductor-to-conductor short should initiate alarm. Style A and Style
B (Class B) indicate trouble Style C (Class B) Style A (Class B) 0303¢ alarm ogdedley
Initiate alarm while in trouble condition. &(og- j©)og€ ewSgoon:aopd

9G.0J. ] Style D or E initiating device dircuit qpss¢ §iods005000dgC:

~——— OQperational i Operational

“‘"Fire alarm control unit
<°3 9G- J@ Nonpowered Alarm-Initiating or Supervisory-Initiating Devices Connected to Style D or E
Initiating Device Circuits.
O(0G- JR)oge  eudlgooniaopd=acdEs  nonpowered Alarm-Initiating 9300305  Supervisory-
Initiating Device qpso? style D a3wopdd E initiating device circuit qpslg §odsoodcon:0000

S02:00dYPEe? 08:0000bGe0s(testing circuits)q$ circuit 61 3ac0050RE §es0pd devide 0odoe
conductor o [godd [godfGa0pdes005 onende device 03 0bso3pddll (disconnect a conductor at a
device at midpoint in the circuit.) Operate a device on either side of the device with the disconnected
conductor. Fire alarm control unit o3 reset coSAll conductor o3 [g&§ods003(reconnect)d Repeat test
with a ground applied to either conductor in place of the disconnected conductor [gdedlqedi
aBB[gapdo0pd  (J)dlcds(both operation)ogE audible and visual trouble [gbedlqepdi Alarm or
supervisory indication [g0edlqepdi  uS3e$3002:)  eepadesIE[gapOBeoopdeadl  subsequent
restoration. &(oG- j@)ogE ewdlgoonzaopd

= ~ P End-of-line
\ ] { 7/ .
() ) () device last
device
<«—— Qperational Nonoperational

Fire alarm
control units

L

End-of-line device within the control unit

~)
)

S
j@)

<;> 0G-po Circuit-Powered (Two-Wire) Smoke Detectors for Style A, B, or C Initiating Device Circuits.
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O (0G-00)03¢ Gedlgaon:aopdmacde:  Circuit-Powered (Two-Wire) Smoke Detectors $& Style A 1 B
0300905 C Initiating Device Circuit qpesaogod smoke detector 68 cuSepsadoSali
Installed with plug-in base 980005 disconnect cpSa305dli conductor o3  fire alarm control unit ¢
ocowsd: o3on(first device) 6§2053E: smoke detector o3 activate coSAl
Manufacturer’s published instructions 3303€: fire alarm control unit $& circuit break safo3p: detector 03
[g$00590E(restore))ol 93w0pdd circuit o [g§§ 0590050 a3eupod $6§Eocdigpdali

Fire alarm control unit safoge  [godeomodoopdesep(break)ogttrouble  eudg(indicate)
e5qepdi Fault [gdedl (occurs Yesopdi

Y

Operational Operational

® Q=@

Fire alarm control unit
<°3 0G-po Circuit-Powered (Two-Wire) Smoke Detectors for Style D or E Initiating Device Circuits.

[~

&(0G-p0)0g€ ewdgoonoopdeaddt: Circuit-Powered (Two-Wire) Smoke Detectors for Style D 93ewp0b
E Initiating Device Circuits. (Disconnect) conductor o3 [go5c3053li Smoke detector asepe 93eupod
Smoke detector o3 vod(remove)a3o5dl

Circuit &l sacoudesep(midpoint) 0E 0odende plug-in base 0od9(gE operate o530 Control unit
o3 reset apdSl Conductor o3 [g§§05e005dl 98ewpod smoke detector [g§coo:dli

Operate a device on either side of the device with the fault. Reset control unit and reconnect
conductor or detector. Repeat test with a ground applied to either conductor in place of the
disconnected conductor or removed device. Both operations should indicate audible and visual trouble,
then alarm indication with subsequent restoration. &(og-po)og¢ Gwdlgaon:oodi

-——— Operational H"— Nonoperational —>

o] @t

End-of-line
Fire alarm control unit device at
last device

(’P 0G-9 ) Combination Alarm-Initiating Device and Notification Appliance Circuits.

&(0G-p J)ogE Combination Alarm-Initiating Device and Notification Appliance Circuits o3 eod[g
ooo:oaén Disconnect a conductor either at indicating or initiating device. Activate initiating device
between the fault and the fire alarm control unit.

Activate additional smoke detectors between the device first activated and the fire alarm control unit.
Restore circuit, initiating devices, and fire alarm control unit.

Confirm that all notification appliances on the circuit operate from the fire alarm control unit up to the
fault and that all smoke detectors tested and their associated ancillary functions, if any, operate.
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~—— QOperational —ﬂ‘fOperalional—P

-\ yl
(&) L] [
20, (o] n =]

~—

Fire alarm control unit

(? 0G-pp Combination Alarm-Initiating Device and Notification Appliance Circuits Arranged for
Operation with a Single Open or Ground Fault.
O(0G-pp)0pE eud[gooniaopdsacdEs Combination Alarm-Initiating Device and Notification Appliance
Circuits Arranged for Operation with a Single Open or Ground Fault.
O(0G-p J)ogE  ewdgoonoopdeacdts notification  appliance  qpiZido0pd  [gBo0pboncd  $B60d
ocd:3E 22006005 (operate on either side of fault)elo3pE: circuit 0% 062005 (testing) §Eaopdn

Fire alarm control unit End-of-line device
at power
supervision relay

= O]

— AT

~<— Operational —><—— Nonoperational

<°3 0G-pG Style A, B, or C Circuits with Four-Wire Smoke Detectors and an End-of-Line Power
Supervision Relay.

0(0G-pG)ogE Four-Wire Smoke Detectors $& End-of Line Power Supervision Relay o303 eodg
0000000 Style A 1 B 98ewpod C circuit dgps [g620p0n Circuit of 08:000(testing)do0pd $(0G-9G) $&
$(0G-p0)0E 6wH00200pd 0:00005C ©680Es0E crp80000I
Disconnect a leg of the power supply circuit beyond the first device on the circuit. Activate initiating
device between the fault and the fire alarm control unit. Restore circuits, initiating devices, and fire
alarm control unit. Audible and visual trouble should indicate at the fire alarm control unit where either
the initiating or power circuit is faulted. All initiating devices between the circuit fault and the fire
alarm control unit should activate. In addition, removal of a smoke detector from a plug-in-type base
can also break the power supply circuit. Where circuits contain various powered and nonpowered
devices on the same initiating circuit, verify that the nonpowered devices beyond the power circuit
fault can still initiate an alarm. A return loop should be brought back to the last powered device and
the power super-visory relay to incorporate into the end-of-line device.

~<—— Qperational 4>\<7 Nonoperational
> End-
','éwl {2‘1 f{i“ :I of-line

‘ﬂ‘ \”‘ \Hj r device

Fire alarm control unit
<;> 0G-9§) Style A, B, or C Initiating Device Circuits with Four-Wire Smoke Detectors That Include
Integral Individual Supervision Relays.

.
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&(oG-pg))ogE Initiating Device Circuits with Four-Wire Smoke Detectors o3dloGoopd Style A 1 B
a300p0d C circuit 03 eegoonoopd dqpsgdaopd Integral Individual Supervision Relays clo€ooob
Circuit o} 083000 (testing) G005 power circuit 8a32a(gdAlges005ma3e) (0G-po)oge eedoozoopd
06200005¢ 95s08e0E 0800

~«—— Qperational —>-<7 Nonoperational ——
v, ¥
1) .

_ ) End-of-line
Fire alarm control unit device at

last device

("B og—g@ Alarm Notification Appliances Connected to Styles W and Y (Two-Wire) Circuits.

Q(oc;-p@)ogﬁ Alarm Notification Appliances Connected to Style W and Y (Two-Wire) Circuits or%
e6[goono0pdd[gb20pd Notification appliance qps do€oopd Style W and Style Y (Class B) o3
062000 (testing)$aopd $(06-p0) $E O(0G-p6) 0gE ewdoo0pd 06:00605E ©60Ee0E oppBoogdi

<— Qperational H}‘i Operational ——>
End-of-line 4# < ¥ |Z|

device i
within the
control unit

Fire alarm control unit

("3 0G-9q Alarm Notification Appliances Connected to Style X and Z (Four-Wire) Circuits

0(9G-pQ)ogE Gud[goonoopdeacdts Alarm Notification Appliances Connected to Style X and Z (Four-
Wire) Circuits. Notification appliance qps do€aop Style X and Style Z (Class B and Class A) o3
062000 (testing)$aopd O(0G-po) 03¢ GeHoRapd 08:2000sE ©680Es0E arndoodi

~€— Qperational %’47 Nonoperational ——>
y'# z End-of-line
I A ] I device

L | at last
device

NS , ~N_/ SN
7/ O
/O\ /O\ 7N

Fire alarm control unit

T

<;> 0G-pe Supervised Audible Notification Appliance Circuit and an Unsupervised Visible Notification
Appliance Circuit.

<;> oc;-(gs))ogc‘} System with a Supervised Audible Notification Appliance Circuit and an Unsupervised
Visible Notification Appliance Circuit o3 eo[goozoopdn Notification appliance gp: doaop) Style X
and Style Z (Class B and Class A) 0% 08000 (testing)daopd $(0G-p0)0gE eeHa0:000) 06:00605E
0690E908€ 09300001
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~— Qperational 4>|<7 Nonoperational ——>

End-of-line

2'_/ . z device

| I | [ ]atlast

— — device

N N/ End-of-line

/o\ PN 7~ device
"~ Fire alarm control unit at last
device

c"g 0G-9E Supervised Audible and Visible Notification Appliance Circuits.
c"g(og—g@)og& System with Supervised Audible and Visible Notification Appliance Circuits o’?
eedlg con:oopdi Notification appliance gps do€o0pb Style X and Style Z (Class B and Class A) o}
062000 (testing)Haopd $(0G-p0)agE GeHooz0pd 06200605 9680Ee0E opBoogdi

- Nonoperational%* Nonoperational ———>
LI SR
‘&.\‘

Fire alarm control unit

<°3 0G-Go Series Notification Appliance Circuit.

I

Fire alarm control unit
<°3 0G-Go Supervised Series Supervisory-Initiating Circuit with Sprinkler Supervisory Valve Switches

Connected.
9 End-of-line
X 7 device al
last device

Fire alarm control unit

<;> 0G-G,J Initiating Device Circuit with Parallel Waterflow Alarm Switches and a Series Supervisory
Valve Switch.

T — e

O O m
—+ + =+

\ Fire alarm control unit

Q 0G-Gp System Connected to a Municipal Fire Alarm Master Box Circuit.

- — T T
Auxiliary

relay |:| |:| I:l
outputs e - T+

Q 0G-GG Auxiliary Circuit Connected to a Municipal Fire Alarm Master Box.
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End-of-line
; device at
| Sélﬁtgggsory L | last ?ievice
J_ '1’le J_ 11 J_ 'T)I' J_ *?
Coding
contacts | T T

T~

Fire alarm control unit
c"g 0G-G§) Style 0.5(a) (Class B) Series.

0G.0p Fagdeifgt:(Signaling)
Automatic alarm signaling $& manual alarm signaling opej $8§je§oop5

0G.09.0 Automatic Alarm Signaling

Automatic Alarm Signaling 8320p5¢n 8:0005¢ps(fire department/brigade) 833 fire control
panel ©oo6s0¢ 3cdme0gPed ©Si00dsaelopClopieolgt: [gboophn spdiqpigy SaaX|g§Ea0pd
Digital Alarm Communication Transmitter (DACT) o3 sa0dgg] 8200050 a3eupdd eonlojodessooss
(monitoring site) § Digital Alarm Communication Receiver (DACR) $& s0050305[g8sgbaopd False
alarm o[gbedl cogf fire department/brigade 230005 monitoring station o8 sacfopEiefogpial 2§

:250:c0d 8BE:000:0000

96.99. ) Manual Alarm Signaling

Manual Alarm Signaling 8300p5¢n 006§odeL0dm :0005gs(fire department/brigade) o3
e[t [ogpseoigts [gdoopdn sacemcdeaBmcpts fesopyps 2agitiqts §o0pdedes 3300005
a3e0pod 8:0005GP5000 pSigpigy CVrddS: Bewpcd epbopcdd: codeuNdMmY| Eswsond[gts
§zc0pbs 3§00

Optional shield Conductor
copper/polyester tape Solid annealed copper

-

Jacket Optional drain wire Silicone rubber
low smoke, stranded copper insulation
zero halogen polyolefin

$ 0G-G6 Circuit Integrity (CI) cable

|—Threaded glandj ’7 End seal —I

..... i
Insulating cap ) ]
NPT taper ) Insulating sleeving
Brass thread Anchoring bead  may be color coded.
gland Brass securing sleeving
nut compression
ring Brass screw-on pot

Blr: nsj cuts its own thread

g as it screws on to

body

the cable sheath.
Q 0G-Gq Mineral Insulated (MI) Cable — Part of an Electrical Circuit Protective System.
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¢ 0G-§) Fire alarm panel and progamming work

0G.0G Wireless
009328 [03s3 (wireless) fire alarm system gpzadcopbs GozgE&E00

("3 0G-Go Low-power wireless system. <[> 0G-GE Wireless combination system control unit.
Fire Fire Exi_stigg Accident Equipment Other
detectors transmitters ;:I;E;IS reporting monitoring | [communications
Visual 3N KT — _
iqnaling < - Equipment shutdown
signa’ing Supervised Supervised : oo
device gutput Repeater output Equipment activation
Audible circuit circuit Elevator capture
signaling < i A Door closure
device |
Repeater
—_ I~
Auxiliary receivers |< \\:\\ 2085 B
T S~ contrclnl — Digital dialer
elay interface ~| pane
Display receiver
Printer receiver
. Form output
RS 232 interface 12 volt output
Remote horn
<« ——— RFsignal <«——— Hardware

<;> 0G-§0 Combination System Including a Low-Power Radio (Wireless) Fire Alarm System with Other
Non-Fire Equipment.
-End -
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