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Chapter-14 Circuits and Wiring

N& NaCabling
Fire alarm system 5 8 * <o8 P d & Béx Lo [28E B & (selbetiBg cablegs RS s Rk 2 » Pis
0> Cc 2% TCRG " C2ANREAN .22 | 2 %
(Np s WA 7 2 (rBsistandk t&fife) / 2 A
© o C%. 8 | &0 RPKE RBsR L4 W (Busrehtcarpmgapirity) & &
(™Y 2 ReE < CT v 1 23A(ibitagedfop under maximum current conditions)
(Q Insulation characteristics
(€) s F<es 8#> (RdchavicaBrdbustn@se resistance to rrosion and rodent attack, etc.)
(%4 Screening (where applicable)® 8% 2 .1 2 %

Fire alarm system o 8* <« 8. Pd A B, Ikkd W22 o C 05 CIRFEE Rsiety of
different cables) s %W Ed W/ & HUARSE 2> PRk I ¥/ ArRist® oG h fire and
damagke)s - 85 ¢« CHWDHKa ! Rk CWE Firelrisydtéim 8 * 4 8 P d A B «Dyorl 288 QC R
o ReAg Pd A AR 7 (Bre Rebidtiig)s2s | 2 Rx 285 A BIABK Db @ 6 CWOA- | Rs
(recommended cable types) : HRE Ikl € %

N& NaNeRecommended Cable Types

8 , 21 / ioslhla®RARDs 9 2 8 ¢ K2 &5 8 Pts C Wftype B%ablg)Rss™ ; 28 1 27
el @Gy s & #(ﬁéupingRsi: BUAR G2 o 8(physical BRoll electrical protection characteristics)s € RsA < ¥
e 88 WLZ R B, K, Az 6] 2%

K; s d; C, RetriBg 4 € 52 3 BS 7671Requirements for Electrical Installations - IEE
Wiring Regulations) ¥¢dd ¥(@mpRds « | BS5H8391:2002 L%/ 2 GWd 2 &1 Ns 6 2 %
Ko Rx 8 K'°/R8 €RsRc (K& G 7 &5 o € WfreconRetnd@iRsible types)« #d
o e PIAB, Dobdw 2.1 2%
(N2 Mineral insulated copper sheathed cables. Conforming to BSEN 607021 and BSEN 607022
(® Proprietary fire resisting cables that conform to BS 7629 (these are sometimes described as
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6scelfithnnedd fire resisting cables).
(™ Armoured fire resisting cables conforming to BS 7846.
(©Q 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 58391 8* S @A 7 2> & Ed Waikrésigtify cable)s ¢ Rsatanddd fire resisting

cable k v@nkeatted fire resisting cable o € 7 % & % (8D &Afegories) > * % B> RsA Sasdard 2 %
fire resistance K< s 7 & Bs | @ &8 8 BSOENES0208 PH30i »PC ¥, @ CRAL o @A8 | | @ KT A7 2 R
s 81 2 B, (ihdepeadently tested and approved) s ¢ | Ehanced f i rkcsrre@ssibsstiagnc e
e 8 @ %°BBEN 80200 PH 120 i P> C W, BRPJcce AR A 21 § BIKE B 5 (hdogeadently
tested and approved) s s | & ¥%

Fire alarm system s ¢ Rs%:8Pis¢/ BB &power cable)Ecos @ G al ; & € K<« 5 ; 2% 2 6 C W
s YoWeFire@darm system ¢ CRA . K< ¢ 8 8 ¢ CRA AWC, 2 RG> PRs > CC BA ICRIXK £ AW
i CeARAN R 8%
(N2 <67 85 6 CWDable Typss)

s > dy 2/ PPsCRRIEEpbwercable) E v/ s8 @ tkal 7 2 * ; & & (wilnd)s | * <

oe IPABKOm + 8 2 SCWDMRET Bks WA Rs % B LT WE 8K 275 3W%C¢

s | ReAx RisPtsi o sBrs 8 24 P A B . DotSe @ oibihe, |28 Ju Ptss Bisik &power cable)

Ko RxeBMAM 7 & [« B %pAB K-Pekalarth systeme C Rk, 3% ¢ AR DEK 2C

s 6 CWO, i ReWatiorlznd local codes and guidelines C Rexd W2 ; Rs ¢ 1 2 %

(® <¥ ; &8s CREERY RESDle Segragation)
Fire alarm system — p o W&k 5 - 2%45 2 G al ; 2 ¢ CR$&x Rs¥keletRisal system
¢ CRAAB> RA ¥ 7 2 89 Ly M&alann p@ives cable s CRIEW, fire2afarm signal
cable s C RS/ 20 SE8 ; 8 BB Do Roed wirtss ¢ RB%:198 K, 1 eldomaydetic
interference(EMI)e | 2 signal wire ¢ € RA%<«KIW96RY 2 Go ; %< 2F¢stem Habans
(mal fundBtsii @nb)d ¥ 4888 489% 2 1€ 5 CRACREs s e MRA Man
installation documentation) < ¥Wdd ¥« 2q R¥¥fa 221 2 %

(™ 3R < CT (v@taige Ojrop)
Fire alarm device s ¢ R#&.:s R s ¥ Rehistance) ki3 :2i(R K . 1. R/« &} (poRaial |
voltage drop)« ¥l d ¥/ 2 &8 BIBK o C RL ¢ Ak o @A 2 (GircRBauge)s ¢ R
e* 128, 285 fhe CREMRIAR BT / B& « o CwpadBay/ 22adlBB D¢ alovey
< CT/ 2&Bxd BRI T 8 GKo KRB/ 128G " 7 & KigRAO CH s 61 %

(Q U ¥ RY @roulididg)/ & A&
K¢s5 726 CR#A: Rike R SHAPHPR, R Mpogd) s & v 2 c 1 2 %

(e) e » &7 / @ ®Bmiriators and Mounting Hardware)
Fire al akmss @able)do/ PR@Re) e * ; 2 ° 28 4% 2RI A Buppet b € Kk
o @ d(WouBting hardware)s C RA ¢ &> P& d WF R e[ & Bsa rkm s 5 @< trednt
g Re ™ /o288 81 8 | 2(plasdc¥nodnting hardware)s € RS « ¥R A ¢ s BN AT IRS &
20881 81 25ICR, CRE e * RAKE ¥ 2 (ORI WRE 2¢x 2§ A Ed?
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(43 Conduit and Cable Ducts
Kcs728cdRA28 ; 24, ¢ 2 H8Ke R e R:G Rsxgnbbittdalebduct ¢ €
8,87/ 8°RAs e €%

(4) Holes
Kes726'ReAR S | 2A, K2RP Bt R&AKD BG2 o € R IRARE B ] w2t
6 a K8 Rx @ i s oI BN j212 & fRiAr eB .5 WollRY P° RA: 6| 2 %

N& Ng® Wire Sizing

SLC ¢ CRsA &3 /28 %8 2 9 RéfPis] RB LG, WA MepeciiiRstvire type)< Wd  Pd A B, 1
o W 5 , 2GIrtuR #%C R/ RY 2 A {ofRzatio) e 22 5 8 SLCAviring s € ReA 5 RsAIVIStReRpair
shielded a Pts; Rs; ¥Rk P RASR Blelrizal interference o « C WA o <« FeKactRsKd CRIG, | 2 AK
o 8% UBts; Rsl < WA o(wirk sizR)e | BBEAWG (0.75mm2)° <« &, Wd ¢ Ke A/ 122AWG 8B5 Pis¥s
mm2)wire ® < 2 o] 2¥Wd ¢ L« RAe/ 2 G, Ps¥s

SLC circuit 8* / o8c P d A B0 Pss R$LS @A & {WireRsBize)e | @ ¢ * , 88 ; 8 A° RA
o s Yledgth)o Ko 1 8% £ 8] 2 SIER 8* « 88 2 %° 2 ° ReAWd o208 > C« B¢ CRE MG
(specific wiring requirements) £ Pts; Rsk <« WH#A RE RAKGRE B, ° RA | 2 %
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 5
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?

N& Ne™Measuring Resistance & Length
Loop Resistance for TwoWire SLC- Style 4 (Class B)

Short Point

SLC Out

\

Branch \

» R&INdVieasuring DC Resistance of a TweWire SLC
SLC wiring < ¥&wire style 4 configuration , Pd i R G WhHA B A TRGPNG Hdd > * /
B2 Dpe CoBtidl panel ¢ tranch &8 d ¥/, @ # 4 A K, g R Wotdl OC &dstancee | 240 ohms
0« & dW, o CIRSHesiSt@NGes M Rx @ W3 /RE B, O ReAeq @W . SA W BWI/ 2.1 2%
(N2 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.
(® Repeat this procedure for all remaining branches in the SLC.

Total Wire Length

SLCs i &> dofafhich @ CRRBA , P d A K, Py IAP IRARBWBe lelgth B 1 2system
instruction manual & * /& RL B, ° Bk &1 & G« BWs o € RIAG ¥ 1285, Pis¥ Brahd® A s (SR
o ReA g Pd A8Y P2 ROGWMDE S Poid@nBikg tBeAwire length sB)s SLE G 2 > tdtal length
W, owbEd Wy 2.1 2%

Ko Rx 2 8K;/RB B, ° RBO)P:8LE: P8 d KBisPRsR A WAl Jendih) 2% ds Banch
A 5 g %iBRAGh B s %IBRAGh Co 5 %ok & 4 Ak L MDA WeEdud wite BLCS 2 stotabwire
length e T e | 2system instruction manual 8 * && R B, * RA W 2 Gddn: « CRARY 2 $ P Ptsk

(N-@)& * codtrol panel ¢ S0¥& terminals &titput and return loops <« ¥&d; RieBtify)® RAB £id2 1 2 %
Branch A Branch B Branch C

SLC Terminal | B+ B—
Block

» REX® Measuring the Total Wire Length - Two-Wire SLC

N& N Fire Wiring Color Code
8,287/ 8l & @y R¥tsc WA, Keo *REF B2 IpReABQULMAING W8 162 Biso Rspan®Rs
output ¢ 96 <« 8 ¢ ¥ RSA HWIPAGICARSAI (WEIOB 8,0 refers to fioutodo from the
Red = Positive (+) loop out
Black = Negative (-) loop out
Blue = Positive (+) loop return
Brown = Negative (-) loop return
0 9 <2, Ptso K R 2 4 € R 8% WLE Wi & Wpi RY o2« o820 RRRAB v Gkt R 2
s KT Rx 85 CWo =3 278/A8 e C RANT RionfiisRm)s W8 Wl & %

NO®f RsA < 4 & ¢ WA (CircREA yp@siRs&

Fire alarm system 8 * fodp e d Wd CiRUItT 9 We | 1Pty RS« WA T 2P & RpaRBB> / 2
of wiBr é €)ConRokpanel » & * / &réuif Mesed « ( Riffeld device s ¢ RsAbower & $bigRaly d W
e7 8K R 2Ka Per RBSi 81 2%

N& @ NaPower-Limited Fire Alarm Circuits
Powerlimited fire alarm circuit &8 * Mde¥ice s ¢ Rs&k Twe 86 ; 2 A ° ReRsl (FRAHMAring)
¢ CRsApkT / 2eldctricaB dBirrent « Wd, £8 2 9 RA . Padvétlimited rating « | 2power supply Lo/ 2 G
e < 27 d ¥/ Bon| p8widr-limited circuit 8 * /fBe o ¢ R ¥d sccuit breaker ¢ CRA{ WG * / 2 A
8 , 27 / 2ly eple BRIGMi t e B s ¢ B p Ry Mt 12303 K ,2%
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Cable s ¢ RewWgartment ¢ € Refelgsure ¢ € Reftlét box « € Rateway « € Ridntk « C H
conductor ¢ ¢ BEctic light ¢ ¢ Refvét ¢ ¢ R¥Asks1 circuite 4 ¥ d hdh power-limited fire alarm
circuit conductor ¢ CiRgAl & 4 *d e8ver-limited conductor ¢ CR&, 87 / 25 %

National and local codes and regulations s % & &8 &6° Rk ¢4 38d@ApOVEEAIimited circuit
s CR&EB A RéA KireuRs C Rs%6¥e o« T & & <« PR% mindnum distance)e * £ 2287 Y RA s o | 2 %

Power-limited fire alarm circuit ¢ € Rs% s %Rs

(Np Signaling Line Circuit (SLC)
Signaling Line Circuit (SLC) 4 ¥ | @auitiiRarface s (V&sAtrol unite CReEd 4 tradsmitter
s CRe& 1 28.%dc Rea s ™ / Enputosignal & @ Redtpat signal ¢ C R wd 8 lesni 2 ¢
e 7 KT RY 2 Keirtug§ €W 8 &%, 21 RNAGCR 2BK) B RY 2%

K, s 4d; Co RsinBke /d&eaBtor ¢ ¢ Refatsdetector ¢ ¢ Rearigal fire alarm station ¢ €
monitor module ¢ € Re®t6l module s ¢ R a&diressable device s d9¢ @w¥s 27 «
o R® 2 6 Rexwie s Actmtrol o 4 , 8 LA Boe @ 1R2IGRG I8 ridBbliBA) 2 %

(® Notification Appliance Circuit (NAC)
Notification Appliance Circuit (NAC)T d ¥e | 8% @@s5s ¢ R¥F%bell)s C Rifobe  C
speaker control panel s ¢ Re#dtéssable control module s CR&T &G C« & K, # I
> Cwe 87 « @ SRengsedd@ipit ci Beguddl 2%

Notification Appliance Circuit(NAC)T ¥d o | f&e HtiRs Yispeaker k ¥stréb&: o | 2lévice
¢ C ReApamel «d8iynal o CRA#OVEE(x de ¥ & KT RY 2dierRBui 21 2 %

s WAK: RY 8¢ MEBo RPS 161 KA > REEHNIRBGRBNe occupants of the alarm) o &8 * «
fire horns Yspeakerss e | 2 ¢ P 9(Mmak@ndise) o RIK | s 1 SBOBEA 2 (R s ¥eo\Rx)
o G:REs / 2 A KfladRsliglts) s B2 K, 1 Ki 5o @%Wo8 F Bighiald Gpoveedx INWC circui
6 %09 8 83K, Al 8%

(™ Initiating Device Circuit (IDC)
Contact-type alarm initiating device ¢ C Refsvigntional two-wire automatic device s C BsAtil
panel ¢+ ¢ Rt ¥ d sa@dressable monitor module s ¢ Rshaitiadity Device Circuit (IDC) & *
[« @e* 7 &° RsAnititigg¥Device Circuit(IDC) T ¥d o | BiputvaRyice ¢ ¢ Rdfgnal «
paneli Wd d KT R X CRGBuUi 81 2%

(9 Power or Control Circuit
Power circuit o 4 #d Tahtrol circuit T ¥#d o | fld BeREe s ¢ Reabsignal ¢ S d pdver
< %W%KT RS#eHCI&lﬂHB3 geT e ¥

N ®.® Initiating Line Circuit (IDC)

Fire sensing (alarm) k %Ko&fie sensing (supervisory) devices ¢ ¢ Rsiitidtikg Line
CerUlt(lDC) |00p3 8 * / & B8 (§¥*e B 3T / &e/ & ¢1K2 ¥

Panel E%/ & G « 2fireRafaeri wridh o C R i R 2(Supervise 54)s 2 2 o ¢ End-&-
line resistor <« do¢¢ d PA B, D.RdR#blere B & e A/ 7 2 elecil current < d ¥WoBs . 8* / & A
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0Pts; Rsl« Wl ¢ € R &4 > © MG By PRARSBUMAR @T « 2 ° Reennebtidngk . C:BRRA o d P A
el 86 B2 8 @ K8 Rx<8ssPWK 1 Ko RRY B®Cla8s B loop 8 * /e@d-of-line resistor e | &

o KT Rx 2, @M & K, 5 R (Histast spattedt We budding) « | & Blass A loop 8 * /eRd-of-line
resistore | panelf RsA« | 2i 8 25 », Wiat @ e cir@itryY B: i ¢ 1 & %

IDC & * padel k%ripét €ensing device s ¢ RoAC W2 T « 2 % Rk Rsla @pajros wirds) £ d
> Ptss %WTS %1’5/8&38 %Wdﬁe@@a ¢ Ré& « Red 2 qe*s/R@ Bz 9 R&A e T 2 ¥

Fire Sensing Input Devices (Alarm)

Non-Fire Input Sensing Devices
(Supervising other systems)

Water flow

Smoke Detectors
Heat Detectors
Manual Pull Stations

=A =4 =2 =4 =4

Fire Suppression System Alarms

= =4 =4 =

Duct Detectors (in older systems these were alarm)
Fire Suppression System Supervisories

Fire Pump Supervisories

Gatevalve Tamper Supervisories

N& @ ™Notification Appliance CircuifNAQ

IDC a Py Rsl« ¥ A e * 4 R €lase A, .Fldd Fs@ass ¥B loop s € Rsax ENotifiction
Appliances" s C R#A - & “Wd & , & B¥R@v@ to operate)« WNAC <« ¢ 7 & KT RY 2 K ,NAG § *&/32
2 Ptsg ofitg He@i® s CR¥&s R @ K3 /RE B, ° RAT 2%

(< ) Fire horns
(>) Strobes

(" Bells

( ) Chimeskw 2 @
() Speakers® #d i 2.1 2 %

Al aBmi 2 K, 1 Klgop € % 2 emBosge). 1 2f or war d Bbi & sPar@l% %
o d 8 2K, Aelettridgals current o | & notification appliance ¢ ¢ R & ¥ . * R ¥ e Rg €:0C ReA
e 8 WB, Dps WL P & Wordal stirdedys 2 /.8d Wd satirm ¢ Bs | @ K, voltah@¥pdafity + B 2
KB R( eAPBe B8 EEPHIRitTe | 8K B> RA & & B B :8i eBY RK [ NdRfic&igh appliance
0 8% / 1A%k lCBIEIt s Bs 8 8 ¢ *CIRS& K ar &ass B loopx ¥Wdpervisedo 4 , 8 K, AK: ¢ 1 8%

Fire panel8 * A& aBmi & K, 1 pand Blo Sseervisingo 4 , 2 K, B 7 RUAMRRAZ ¢ | 2 %
SRV Ve WAP d o G, 2K3B LI FERARES @he voltage polarity to normal) o ¥#d < 2 91 48884 > Pts
electrical current ¢ | 2device s CRA - 54B/4s 2 B e WE A WAT o/ 1€ AR 2RACT 3208448 B ¢ C RA ¢
s WAK. RE 8 K1 K [{(calsingthe.deviedls to Aotify the occupants of the building) e 1 & ¥

Baeil &%

Fire alarm panel ¢ | 8, 4 s %1 &:%CG 8. € & »/RSAE-SY.8H6R, RY 2 A B,
B2 Dpo dloop « R RY e(Shpervised bd - 8 K1 Al 8Bmi 8 Ko 1 o %8G 25 (Bisi€ = Py
o Ed) @mms ) 2B, 28Ba Ry 8, 2notificatior devimaAs CResld WC, 8 21 R&RY @
Ki Ke RK [ noiificidh device s CRA 4, 8 9 4o 8« REANANY RS & Ka KWHERH]

N ®Q SLC (Signaling Line Circuit)

Signaling Line Circui(SLC) & ¢ Rskefar®l  %data « ¢ RsAfield#device T m ol Bighal
e 7 @ KT RY 2 K Fisld dededs ¢ RAdat@s CRPpancldn B d, o,/ 82KT RY 2K, Ac ] 2 %
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SLCe | &field device s ¢ ReAE P ¥ W Ptha DB 1 | 29AY 8, Bk LIANLYT B 2] & B JRA
field device s CRexI , 2 o IRPR s 1 AL 9 8 » SLCHE/AE € W Reldide®iteT Wd o | iBputS%Rs
device E%outButidevice Eohi 8 ¢ CHIMREKS T Wl 192 8 28 %

SLC Lo/ (2w 27 « @ ° Rdlddetdce 2¢C Rs® G

Input Output

1 Smoke Detectors 1 Control Relays
1 Heat Detectors 1 NAC Riser Modules
1 Combination Smoke/Heat o Audible

Detectors o0 \Visible
1 Pull Stations o0 Combination Audible/Visible
1 Alarm and Supervisory 0 Audio for Speakers

Input Modules o Firefighter's Phone

Are You OK? Supervise o 4 ; @ 5 1 & SLC < <#@levice s € RsAx o R, (BWA

Signaling \ (connected) ° Rs& g & PaBe¥s tput device « ¥d d o@put device

- Li . .
ks 4‘9;'2-35"} o wd/ dik] MR Rek, B Bevice s CReA3 RS> 4> CA4E
antroi o K1 <« W Al spvads W d , BolBng/. A BWY 101 W
ane|

Device &8 i 2> d> (an@ A mi¥We Rs (BRARumMg data)

Rt’mow Ko Aol 2% 86 B22%& > PsPpoléng Risd » 8 ¢ PoBirig o d

d t :
» R@™Polling B2 Dpoo It c B i PS8 ¢ (BB RS (];(13_219%}’.‘?%3 REMHA e |

Field device s C R (% & 5 o € &A% Ry a¢'R8-°§-=F 8 8 %WWiSesglgez & MAdd 'Caass
B" wiring SLCs t4tapped o 4 , 8 > * /TaaPpedoit § & baaRollirg . 1 2 &evice®d C Rdass % SLC
loop s ¢ Rsfappes o d » & B, ARiIBsisC Reupewised, d , & IR T 2 %

N& ®.e Power or Control Circuit
Panel 8 * /3 &%k 1ceol n& G 0 | B ; dridwd@odureldy 8% 7 fire@alrm system g Sbiddbice
s CR&{(tri@oB) e & Wd 3 & BN OffPER, Do d , 2 Ld W 2.1 2%

On-board relay s ¢ R B o Rafiel s BOC loop — o | W8 2 5, , Wd 4 BA leddiva &m B, we A
supervisory o 4 , 2 Bsignd@ & ¢ Refo@idid, d, 2 HBAT 2 4Bwd), 1 , 2Pareli%fig alard panel
8 * /o@board communicator port/card & » Ptss SoW#ficoiCe & mo B e € b B gon-Board Telaye
el d e RAKe:e] 8%

o <« 8 KB*, 87 / 28 9 ReARsi R« WA(actual @ifing) & ATsREA stan@®l IDC YNAC E %/ 2 (
SLC loops® ¢ 96, 1 & A« Fe/4a¢ | €ottirol loop s € RsAchritrdl Bop ¢ C RA . Rllo U B i d WK
o BT, 21 i 8, 825" 2 PRy i 2B pneles@isfar antegrity) o 4 We [O@Bsard relay ¢ ¢ ReA < ¥
Ko Rx & ARis8/ 1 8 A<« W R CRBBEBAINBp a nted 1 8, Plsz2itlayc L RA ¢ YRS

(N2 Fire Door Holders (8  Stair Pressurization Fans
(® Door Unlock (4) Fan and Damper Shutdowns
(™ Elevator Capture (Y3 Smoke Curtains

(Q Off-Site Monitoring (33 Smoke Evacuation

(e) Smoke Control (Ne) Makeup Air Fans and Doors
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N& ®44Basic Performance

(N® 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 Cirity(SLC).

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

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

N& ™Fire Alarm Supervision
Fire alarm system e &1 i f e s af eBayi @Ky Rikegrg BRI G o e oBes ABK , 1
s KBs> o K i PTr @ al akKmRs &&iTe M, do 1K 8" #88 2 {dedléts lives depend
on the fire alarm system working in an emergency)¥Fire alarm system < ¥ghnel k Sield @Gevice
s CRs&; R¥AGlobPeA 2> dp BWSE 8T « 8 &, K

a Ptsy RSl < Wh#& F GRRY 2 A& Sl &BBE . RViRsL « WHKBC R iR 2 G r< 1 2 GK,
el 2% dWMKIIRY 8 G o] Bupetvisd o/ 92,78 W0 1de | Girétit » © 2o BEAR KB Rx 85 |6 s
B>/ At elgriidgte K25 1,88 o ¢ 2IAMAT/ /22 A1eG.] 2RI EledvitaKoprrelRy «20Aw
kiR 82G <l & 6Ke KyiRE RIIRE BARY kLW

Fire alarm system £ %/ &G ®R2F*/ 8 9 ReARs) RIGCMACYSLCYpower ¢ ¥d 4 &dditrol
loop ¢ C BRIRA o d R AR SHpervise®i G d), & & d Y& & Bupervision o 4 , & 5 Rl 2 &/ &
troubslie2 K, 1 Kif =2 RBB £ ¢ beilRs >dPis 2 5 B 256RNEBE service and repair of the
system) o ¥Wde |, &%

Panel s Wevice s ¢ RAda Bts, WYL o WED T 9/ /220 AT cuBefted | 22@0Arrent limiting
resistor o 4 K> 1 ¢ En@diLine(EOL) resistor | i€ gRs 8 5 ¥@A0kof-LEnEOL) resistor <« ¥li, | 8 %
! WAE [ 2d@rrent « Wupervision currentd o 4 K> 1 ¢ J SRsa s, Rsk « W ApaselrTT £ b
B 1 2K WRe-SvRIHON 21 | 85 225 8 BANRCRS: RWBAT « Floopss Bk v 18A « & WY

o K r< Ry 8 A8 i firedalarmipanel Bswdrdnt | WAT / 3&A RS L Boxol6082 B2> d o d PA
o0 9286 o 4 sBperyiSioRLIrEUANY ¢ 50> €« & K, AroUbl& ééndition o 9K ; Re B Parfeld s/ &
trouble dBene@ikyBosse@ &dl. 8% i W 2P 2GeMRIRK, 1 Br & BGHI W
KB s W/ &elete WAR IR R, notnl condiion)e 4B 21 i Rx HI2m%e %

T-Tap
T-tap ¢ CRs&ke 4 ®A B, Bubop S@evice 8 | 2> d Kif 5 e 86l RAAevice s C RAY e d W
> CW8 21 ocoBWHhIK 280K [« RY 290G W REE Bp £ R BiB9 e8P 7RK B Ry &G 2 %

Non-addressable fire alarm loop s ¢ RsActass/B8oops € Rk ¢ G REAPAd Rrvof cafpmon)
r < e T 2 %

N& ™NeSupervision Voltage Method

Fire alarm system s € RsA &dubledhooting o 4 » 8 ¢ T 2818 -2CAMBAIsSiV Rooltage
2 6 RY S¥iddy & AP;RsB Pad@s IDC input terminal ¢ € Ref&6%#K (Initiatidg@evice Circuit (for
conventional detectors, pull stations, waterflow switches, etc.) « oltage < do¥d ¥/ 2 A 2 &1 2 %
NAC output terminals € R&kification Appliance Circuit for the horns, strobes, speakers, etc.)s #bltage
c oW 2ALIW 2.1 2%
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Fire alarm panel ¢ Supervision voltage ° d 8 & K, AFEife &Rkym panel 8 * /B, -|-1 Rs
Bsi2Ki el 2o 0 (P yslpesRisioCvoage ; ¢ RY 4 W8 d W/ 2 A 7} i BsKkRA EMBIA 2 |
K< Ry 2 oo ¢ Weea8d, (R8 « 1R 8 GRKsupenvi€ion voltage « ds%¥ ¥/i 8 R KE A Ld W 2.1 2 %

Panel s S@pervision voltage « % ¥@:& & Rx 8 KMB> o Ko d CRA B 48 2A Ed v/ 2.1 &
(<)Cl asB; iRIKéss ABwi 8y#emg RsA , PidiARY WBI2 (supéndokd , & Pts; Rsk«
(Wires)¥e Pts; Rsk < ¥ o (wiriBg) k ScdBadlitionCREBRRSA o P d Ax T84 2, PWL Y
o d, 28K, K RsRgPebadd/ 2.1 2 %

(>) Detector s ¢ Re% REROVRI)s YoWK 1 16 R RePebARd/ 2.1 2 %

() Switch , W8 2 K ¢ #hC N2 AkdidedBector | 2 alarm o KB> o K1 Bs ic2Kkhd¥
(Detects if a switch is closed or a detector is in alarm.)

Supervision voltage® ; 2 s 4 ¥R (RBWAR K, + LWd/ 2.1 2%
(< ) Nearzerovolts (¢ 41, fadidan 3 2
() Low(z 9 Ps SR GBI ¥/ 21 2
(1) Normal (- 4 B¢ 3 483N & WA
() High(zc 4 Pe %1984 @RB | 2 %

N& ™® Supervision Voltage

B. 4. RB: i 2Kj dksBperviBidh voltage « ¥ Wd /, & AR s SRK Slipehision 2 o 1
voltage « ¢ Wd /B8 A & G @do highp/B £/ 2 scin@nial) B2 B 2/Gde 108)#Rd Wwes®P d A, . D
s 8 Ho@EBIZEr)i o1 8 EB> o K1 o GRAS«(WRE B3N L EGTHKINRN 24> edveuwie o1 2

C.1 2A B2t RBs b el RERB/RIE M o(MeBn@iliof t®ubleshooting) & | 811 & A
B: i & Fre@alrm system « supervision voltage & 1 8 ; 4 WR Bed . Rss KB, o B RekKe R
. 1 2 Adifférestmethod of troubleshooting) « do ¥ d P AR, B/ @A Ed W 2:.1 8 %

Supervision of Wire Loops in the Fire Alarm System

Supervisions 4 , 8 B> /paiiel &P RpclPw i) « ¥d | 8 A, / SdakbuzBer / & #
« Wde PBo1 2kCRB /IR Iystams * Be L. RN B CeEroub | & BRALT
panel %8 | @i K, R , 8¢ 0 B  BECR/ARHRI / 21 2 %

o KgAK, 1 o KB> o Kf£es CREXS S & @497e8 al akm 85y&5%8 eBm € 2/Rs
panel Y@ GLa8% < 2 ° RsA dotak ounder (B0); Rss W 8810 PHABe PB6 [ & Khuidditgl/ 2
managements & 2 9 ¢ @ & B & W< P, REB /ISR ES AN 1 5 6] 2 %

Supervising 24 VDC Power

Notification appliance « ¢ Rsad Kinpe A @2ERR4APLVDC) Wpower supervision relay Bz / & (
Ki Rg<&(pbrvised o d)s @ 8¥Wd o » &SupeBided circuit o 8* <« 24 VDC power <« ¥IL listed
power supply s %94 8 & K, ABgisd 18 8 A MIRitdt deviteG C Rk <o WP IRE B, Dos 6 T & ¥

Fire protection o d , 8/ | & & £ € Rsh § "Sde\BCE ¢ & R« Wk Re& € Ae® | REAGIPRsc Wed
Bs 8 8 K8 Rywhen¥ddweris removed), % Qwr@ally closed contacts e | 20 pefiz i ¢ © RA o W
owd stsrPsubl e Bon@ki i »Wde Guperdskd circuit — o T P I AK, eIRS /28 / 2
S RA g W o 2] 2%
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Fire Alarm Systems K<Rg 2841

Superviseo 9 2 °© RsA NACi@®uits ¢ RAréldy 4« 8Btyle B (Class B)e d #d Sile D (Class
A) circuit i eT %@‘geTC&:mtzgg %@@W%#B;{/@@GRS& Li@gWS%ezTP@ﬁ’%K% Rss ¢ ReA
(concept)« WP KB REBG ° RA | 2 %

Monitored NAC

M %o oo
£

Power Supervision
Relay

(] (]
P (&
e S U
s 2
Addressable module that s .‘@Bﬂ. X
L 3 AL
can be used for monitoring ::> 7 n:u:s:'::‘:, 2 —
and switching 24 VDC & 4 i =
0
LOGP o= ADDRESY +
Q) S 2 (f)
O O
Notification Appliance
) (&
(G S UV
9 a, O
8 (D) 1
T e 2 -
6 3
5=k 4
LOOP ADDRESS +
QN e
= O

24 VDC power + _

> R&Q Supervised 24 VDCecircuit

N® ™™Sypervision Voltage<« ¥Wdatd / & ANMeRsbremiestsk

K: s 4 ; Co RstfBrvigiod Qoltage « | 2o0pen circuit voltage © <« &, 4 ¥, W & RS
alarm e ¥#d d sh®rt circuit voltage ©® < & 4 WBo/ 2 Gs 6 | & %

Troubleshooting ¢ 4 , & 5 no@nal SUp@rdvision voltage 8 | & ; LW BW B I e @, d, 8¢ €
(manufacturer)s Bbs A e RA® d 8 2 K mainRstande dbual « dow WA « RA LIWAKRRRR 22 M8 | 25 P
o d 8 2, fmarkifaclurer) K A RA ° Rehanlal GRS 4 52 <GB & 2 L diw, & 1Ptsc i W2 8 * /
Biegk,eBelsbs CRAMSY 2 ; 9 WGBS INE R oo r nBas|! @ KL 41 i2iG2AT A 7
normal zone k%t BGu bl e Be i &k arfied &'8@ BodRA ReA ; R > H(|RA(make &
comparison of the voltage) E¥#d/ 2 c | 2 %
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K«<Rg eancdeas/* 2 Chapter-14 Circuits and Wiring

Supervision Voltage Equaling Zero(» &R 91 B: ) 2 B>/ 84
Off-normal zone 8 * /, $ARA (neafbadio volts)o 4K 5 R B, full/flodmideat &letector/gate
valve switche | 8alarms K B> o Ba | @ bwolfded.Weersdes PBhorRKe Wi/ 2.1 2%

Zero vol s i e &rdublesaoting o d , 8 3 ; & pulll* staon & i 2> d cdla@n
o KB> o K1 B o 2MMdg@e alke 8 | 2> doffndrmal Bs | 2 Ki; o> & S0 W« 2 5 Py %R
€ . « Bspervision voltage i i & KT & <1 2wntet fidvlswitciPizone 8 * zZ @ r 0 Bis@IKt, B>/ 2 A
81 2K, s ReKRSI"WAK 1 K Ko RE2 B#& KZeWio2 B | t8K , Bwated Row switch o | &
normally close s K B> s Ka p &M | 8 e © ReA KB RS SpRBKIBrGystem 8 * K | WAK: B> / ¢
s WAK, RY Bi4& /SEikler head® | 8,4/ Bpair2 Ldw 2.1 2%

Supervision Voltage Low(, P s 2 & 2 AB>/ A

Voltagee | & 11 A/ 7 & (litfledoi # moderately low) » Rts smoke detector ¢ | &alarm
o KB> o B3 i 8K, Led i 2RshridB& dBtector e | 8K, K RY 2 Ko RWSK 1, 4HBenke
detector ¢ %LED ¢ A & s RE @ F' P, RA(F IRW/) @ R¥ 4/« BsioReCdetector e | 2alarm
o KB> o Bai 8 B8/28M IO ARRKR CBxE L 8%

Lower vBiliailgeBlingsead i CRWI ¢ K@/ 2 K Rx 2 B BRKT R«
(shorting Bhie2 kdMiaRniboR) s * / &&c WRA C Rk ¢ B¢ d B2 %, Ry wd
KBss %/ 2ALEWI/ 21 2%

Supervision Voltage Normal(, d#R P Bs B B> / 2 A

FauBsi 2K, 1 K, supe®ifdn dvoltdge % 1 22 B> RsATs SéMRrvislbRAoltage %/ 2 (
s €] NK.BLVBIR, 1 K1 o] 8 @B 8.ARLABEG B2 s 2 & ¢ W B MableshBsting G
1] A LRFELAB, Doe / 2G| &%

Supervision Voltage High(; P 434864 €« & 2 AB> / 2 A

Supervision voltage: | & P 4sReoltdge ¥btmal)® « & d W, C Repek cirsutol 4 22 Ed W/
End-of-line resistor ¢ | 2L« WA o * (8l2dkofBel V2 eAiswy 2@ A8%% 2 Kmokx dRtector « ¥d
Bs Dp8 2 ° ReAIB3 L Bévic@s: | 2 ¥B>; ) WP IReAIBS k@B 2.1 2%
Alarms

Conventional manual pull station s ¢ Rs& s ¥#8 @Reiches), Bs 7 @f Ld wWAS alBank 2 K,
K r« REBRE2 B, 5 FRCPS S0MERB . | &zone input wire ¢ (xRéfort o 4 , & K, & Wil FACH
s WA K, RY il alaima, K B> o)Kode © @ ¢ %8 8 o WAlard e[ 3% K ¢ RG pull Staion> Prs
switch < ds¥€ o K 1 JfRs 2% RsfuBning &fAhB shor§ Bset o 4 , 2 kd SHole detedtdt s C RA 8 * /
o 1] &AL FC R W ”3 Y8

N& Q Fire Alarm Loops
N& Q NeClass A Fire Alarm Loops
Fire alarm people ¢ CRA 1l & ¢ € ¢ @ W0 2 KHG L P RIb SV R (RiIB> / 2

breaks) #ff« RK S/ 2 o | 8 AU ORENSEABL i @K 8 Rx @ BKi RB K1 & R Q2 Polk Wh o W
i1 2AC W R CRIRIA RS P | Ac* RALIW 2.1 2%

0Pty Rsb« WA | (naBRSye R & 4 P <] SJ205,8> 68 - d {uBrdiable)ys ., 2TI/G2 «
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Fire Alarm Systems K<Rg 2841

1188« CKe PCRY 7 B - MARY RAR 0198 18 Rs, 8 K1 K KRB RBE: EMOA « CHWIHAK
: Cc 2 NRsHRy 28AA Rx BB i & 8 daws

N& Q® Supervision
Fire alarm system ¢ CR&A e &K s A% K« R Ks AL R R GW i2cil B R&Ke Rs
Kr<«BHRE2 ¢ 2AL A8 g Yoo EKNKR BRSBN122 c | 8%

Class Ae ¥td d Tlass B wiring loops (BRs&% & < & i(tmeakBownse Akd d 8 & D e AC A 2
(f auBstis® K. 1t K fielal@r panehshs o WK » REIBW 12598 2 Ld wlhbpwemRBR A K. RY 2
(minimizethefault) <« Rx * ; @ K, A Ld ¥ 2:1 2 %

N& Q ™Class A Loops
Fire
Alarm
Control
Panel
e
Class A Wiring

> MePe Normal Class A wiring- All devices are supervised and working.

. 4 B % Bnerial condition)s ¢ RsActabs/Agoop k Yelags B loop s Wde d , 8 o8d€, anp &k P
Ke R25t BAB. RA > R { BR&A! * Rs

....Normal Back Fed from the Panel

Fire
Alarm
Control

Panel

N
Class AWiring <

Broken Wire Still work

> ReX44sClass A wiring

Class A wiringe | 2normal Class Bwiring @ < 2 & %R s YRk déteflion) 2 &, d , 2 Ed w/ 2
Class B® < 81 Pts; Rsl« (Wilgae Ch e a k & YpanelRs! 2 , d ¥, Yré&dundatAwire path) < d W

o e d PAR R c@uninication) s B, 8 2 K. ¥R 32A © Rifke § 855 Rk o/ 1iK& @Rs(d@vices

beyond the break)s * /s 83%%K , | Gediee>(RRMR* « €8 2 Ld Wihedice o %C o 8% ¢ & REPRA
500,89 d, 8dasstho RES& » 8 & o (scoAdpath)c L ¥ 4 PA B ¥

Fire alarm panel 8 * /e@undant wire loop » Ptss %W B >0Pis2 Rk  WheA 2 G« ydkeRske | 2 Go
wire) » 4 P %1 2 offired car® stilfl be2dktected) o ¥We 2 (anel 2-%dediod ¢ R« RABG s, 8
2 8 2 o (ee@uAdant path) s WK ¢ R q1¢8Rs2 & (Be@uAidant path)  #d d » @ 8 8 2 ; (seRohd
path)s #%1K 1 B> fir@ Matm-paRel @ G8open Wit @K ClassBUod s o Wl o Ko BT Rx 8
e #A (BepdRate) un-supervised Class B loop(®)> d o KBR2 @ Ay F e % RS £10 & % 2(first 8nk
originalle f 8cl ass MB: 1 @9 pWAB; | &1€8,81 (bheRAGeds on the separate pair of
wires)e | & | ass BB il2od p2 %
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K«<Rg eancdeas/* 2 Chapter-14 Circuits and Wiring

¢ €(original) class A loop 8 * /4 & %K ;deViceds BT ReA ¢ § &first) « Wd d ® @ 8 (ge¢cond)
ClassBloop® * 4 %K, o ¥We 2 G | 2 ¥

N& QQ Separation on Class A Wiring Routes

Class Awirings #oe dundant Bs;d @K fjjeaatbtin Rstem , P o p 85 9, 2K, K
i We 2> C NEPA2cUde s % > LT« 2 ¢ CRE( W>>(C /28 (HBoURs 1s TRHA | K 3R 1B,
O Reke | %% « 2(butgdkiyA wiring path) k%% @/G2 lincaWipg wiring path)< ¥d . 1 8 A/ ; 8
B> RAseRsated)e / @ GK K R2B#%A ° RAe | 2 %

N&@ Qe Resetting Class A Troubles
Fire alarm system class A8 * /a&Pts; RSB, 8 2 7K ¢ RSANRI AEARS (Fxdas | 2> d K

Ke R2o1 2AKaRY B8, 11 RBs | & K, (1thr dkupxd RESEA KEDARRe b 2 PsK s RY
KB, RY 2#&¢* R&A:T 2%

B:i 8 K. 1H&ided FEBGADRroubRR is cemaifed) . Ris fire alarm panel strouble messages
s 0 4 W Ko((aRxt2 ma ki CRY & y*) RBassthsldl o | 28upervised loops o 4 8 2MassB
loops CR&AsIUD er vi $e d 2lShpemised loope | 2panel 8 * todrectiono 9 , 2 Ed @62 ¢ |
Aloope | &Class B loop« ¥ dbupeérised loops o d ® 8 K . Rdgapel RY Eofections o 4 » @ Ld ¥/ 2

Bs i 2K, 1 faulte ¥ BB, /(®riecting/Athe open fault)e | & GPspanel <« ¥deset
o d@BrHegAt t i n: Rh@ophhel Hne@GRxasgee RA, We 8 G | 2

N2 QA%4Class A— o Re&e RS> C¢ &

Class A loop wiring s ¢ RsAd § W@, 8.8ufmary wire path) % 2,52 . 8 @edundamt
secondary wire path)o € % ¢ 8 o ¢ & APHWD P R CHBA fWRs Beaks) > F Go &BA R [« Rg
(path) (€@)> ¢ 5 W%K ¢ fiRIpanel RV <« Rk « 8o e * I8, 8 BK2 K. %

N2 Q4 Class B Loops

Fire

Panel End ot

Class B Wiring

» R@4 Diagram showing the schematic for Class B Wiring
(Normal Class B wiring- All devices are supervised and working)
Conventional class B loop s ¢ ReA 8devic® s € RsA o ReXlaidy-Bhained Wd P H REB¥S /28 G
o ReAe | P85 Rsk « WIpsasi*// 28Addrient [« 348 Ry 2 G [ <4 /(@8CBatchihy 4 8malBelectrical
current passing through the wires) ¥Ypanel s &frcuit < ¥gdpervises 4 , 2 ¢ DaiBy3¢hain & * r@l-of-line
resistor © | 2 (épervising current < ¥¢d, £8 @limit o d)9 8A < | Rirds alarm panel < | 2device
6 C RAL & WReA sldseBloops 8% / B RAT / & Actrent k &K RY 2(diipervise@ibd). 1€ | & %
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Fire Alarm Systems K<Rg 2841
Fire

aEXIXE X1

Class B Wiring

Broken Wire No Ioh;ger-work

» R@YClass B wiring @ * A P&; RslB M#Ipak 8 R& RiBn ¢ 2iAK b RgeRféul Bs | 2 K,

Open Bau2k, ' clas€BbwirinPs™ s@per vi siBgs TungneAEH e RG, Prs
o f¢« RY BEBBKT A ||« CREW: DR KopeRe B, A, Riged G B 8uplervising current
P AT / @ % RoMgopsREBNING)s %@ P2 Rsk « WA B4 @@exis RekénBe ¥d d o en fault
Bs i 2K, ¢ &¥d8 trolle condition o Bs iK& ResBlay) Ko W & GGldss2 Bs 8 * / 42Pts; Rsl « WA
> C< 8 KiwRe dreak)> F Gopotl £, DA™ / Sevitie (BB, d Py $0d 228, 4, 2K, o We 2
o 57 8K < RY 2 GiPs Wk & ReBA Rered break)e | 2 Go palel o Ko AFWOHKleWRe ¢ ¢ ReA
e §WRA I B&K (<« R§ 2AB: 22K By 28 PIcK%RK <« Ry 26

Class Bloop 8 * AR Rsl < Whilrkertvdrd) » AR A tdnnedBLit@mKe Rx 2> FGB>/ 2
fire alarm system ¢ %> #¥#/p Rso C Rk B, 2 Wha G o ¢ 8 BKBs, RsB WA ¢ Rx & » B, Re
detector ¢ CRsA o [RE! P> P LW €5 BN 208 Aoc8CIRAR 168 e BK . 1 o Rss WHd @ @ K12 36
Strobe ¢ % o/ 8 AK § R 8 K.Re W 2o § €2 i Pish RsLB MDBK 8 Rx 2 K 16 16 s REYR &

s WAK o RE.ERAFPIFRALY B | AR} IRSATWE B Go | 2

N& Q%5 Two Wire Smoke Detectors

Class B Initiating Device Circuit ¢ ¢ RsA 2 wige smoke detector s CRA s § Po @Bz i 8¢ Pd Ae |
LPts;, Rslx @ARS2T «(8sitfa@ndd ar d met HBosd 2 e2f wiréksmokie nlajeftor s € Rsfesed W
0o 0, 851 2B & 2A WRHAR 1 2 (@onePpoRer)« d3we 2 % d 8 2A/ ;26 %KL Ry & GTed
(turnedonagain) s e | &% 7 & K < RY 2z0fe Wirets LRGP WA ° RA | & %

Powers 8 * <c8nventional 2 wire smoke detectors — £ Pts; Rslwirkg)s.A#8dll station s ¢ Re&k F G ¥
short ¢ B2 Dpo s BRIBe d » @hotd th& wids] zoBe voltage e | e 41 o ° &LT /depkto
zero) e ¥ RN °* <« 8 K, 1 of RSiekE detector ¢ € RRA o Prd B« pifedigtely) reset
o 4, 28 3% G2 2 G

Al aBmi 8 K, 1 2iwige@mokePdletector s CRAP A /181 a B isehtosPacritd 3a | shor
Bsi @gBoReasal o . | A/, dS¥MAT / ERssupeRasion voltage « ¥éd, | 8 A/Ko 8 RSB, | & A
e* RAK! o ¥R B G¢« Ce * REWRsaBIR 3% d 8 2(Bepdng)e | & Zone supervision voltage
o 1] BAMKs ERG<« Ce* RAdBieCRE s € RASARR o K B> o K1 of BaBio& 2 81 Flatchhwk
intoalarm) E¥d/ 2.1 2 %

Fire alarm control panel < ¥dP d ¢ %, roMnBstateda ¥R, 1 2 K ;3 Rxedekbution & ¥Wd
L qpisssreset o 4 » S&t6 | @B , Zor® power o 4 K> 1 sUpeBviBory voltage « WS B 7 & 5 ¥ / & GK
(turned off and on) o 9 ¥« SmoReMieteetor o Rk o Praséts Wd & 1 B WA REXBBA
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K«<Rg eancdeas/* 2 Chapter-14 Circuits and Wiring

Auxiliary Interruptible 24 Volt or Smoke Power Supply

Rests d , &4 2& ™ ppvésupply <« ¥hterrupt o 4 , & B> 7 18 &</ B &stableepOuyePtsa Pts
o W 5, B> R, W, Rs C RoA 28 PaEwd /B8 § 12 #BvRédsendke detector ¢ C RsAx s 8 % «
auxiliary 24 volt interruptible power supply « ¥4 d 2£volt smoke power supply ¢ | 2reseto d , 8 g 1
s ] &5 K28R ReA BfrsBeafiable power)s Bs | 8 « BSI A B 2804 <

N& Q25 Two Wire Smoke Detector Circuit
Two wire smoke detector circuit 8 * 4néke detector o 8 * <280 ¥Ws , & R¥ & pRear)« d W
a Ptsy RsLOa Ak > RIAR AOBIN 2 PG, LR @uip@nductor cable)e | 2detection circuit T el d ¥
main panel ¢ %moke detector 8 4 ¥Wo@ RAT « 21 ¢ B R, K 2 Bx @dsty $hmake detector
~ K, Rx 8BOL? 287/ 89 RAc| 8%

2 4P %y 245 o 4 ,(Roemdl,oPefation) e, &atrh paBel « | 2EOL « W8,/ € R8%ees o
Kiel 2% 211 2 %A, RABR s & (Boinuity) s %K 1 oL« 348HA caDMtionted @ BfRA o P d 5
K< R 2AK, T fl o d PANEI2HOL, ° W Pty RSl « WA TR | WA RBx RL & & K Wit 2
s 0 ¥ 0 Ry 2DRetetto? %% WA > 4 WRY € Rsfbenbdd? Groioked o Pty RsLkowngal « WihA 1 2
(across the pair of wires)e * /s oBdi 8c* RAESL & BAPRBABL /248G Bm! 8K, 1 K1 K|
signals s W% 1 8 %

a Ptsy Rsk «PWIABMIre®is cut)o C He RL o | & AK ¢ ¥l 2®ts, Rsb ¥ BA * (fodse * R
from a screw terminal)s € %/ @ K e R o padels i <2ROLBelistor« d ¥k el d W/ 2 1 o RYpENPLs
% open trouble condition signal s s W% &1 %1 2 A « Rek RsU«BMRA dpar®ios s ot/ 2al
Bsi 2 K,9G¥W2REB> o Wetestdre SonaC RAERssBs smokel « | 8 G B> o K# €00e G2 %

N2 QNe Four Wire Smoke Detector Circuit

Four wire smoke detector circuit 8* / &Pts; Rsk« WA
o e d PA B, Dpo% Wk Rsl& HENKS OB @B RS 26 RAW
Ko AsBa® 2cd B2 a PNIRSE £ %¢iBtlction circuit o 8% «
Bsi @eMaif panel ¢ %* <« 8 9 RelK<«&G e Tld@p o 8% / i
smoke detector ¢ ¢ RA o RsA ((ie 2% R (G 2 Wire smoke
detector ¢ ¢ RsAdk/F@tecdoRcircuit — #K; Rs @Astiyf AWK .
smoke detects 1 WAEOL/ e8istors , 879/Ré&e | & %

» R@l%sEquivalent circuit of a g eneric four-wire detector

4 wire 8 * /deection loop ¢ | 22-wire smoke detector circuit < ¥ ¢ & @il ¢ | 2loop
s C%, 21 i 2) oPad@AK.de DD el | 2K, o ¥R o Wd EOLR@dW « FKi Ry 2 (
(senseo 9), #e [ WA (SIbHR)s /CRFARS | 2 fies Rfftsd WS wires)e | & h oBsti 2 ¢ * R
al aBmi @Kot RHIOpopeBs i 8e "t ROUBT/e2Bc:d Beli REIPEH? 4 8 8K, Ae | 8

Relay 8 * / B 2 6 R&AWesrRx 8 K 1« Ry ¢ 2 gedeBtin loop e | 82 d P %1 85 o 9,
o W BCaK <« RY 8A° | 2y CHIRBIi BBBRDBE KRR 2 5 %C/ & Ke R RS AMIAR
K& Rx 2o kaCRPB, | 2 A KelaRs« E@®éa B pc“8RA, WDRGelc@¥%on BoiodB>o pear
panel 8 * Ara@@bl e c o MBkiitgikenm ¢ Ry We G261 & %
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4 Wire Smoke Detectors
Class B Initiating Device Circui{lDC)s ¢ RsAx A7 were smoke detector ¢ € RA s & P 8B 5 |

e Pd APl SRELGAEART (Bt hBd&kar d met Boid2 $if 2 B i witeHrgoke detector
6 CRAe W@ d 8Bt smoke detector e | auxiliary 24 volts < ¥tde Pd A B, Ipe | & %

> PRsc Wteérrupt o d , & %wire smoke detector ¢ € RAkesé##td d , 2] &nfanufacturer
o< 8> Pl BGiRIASHEET BIAGTLIRES

Smoke detectors (x Rélsset o 4 , 2 5 ; 2Aawird sméke detector o HEd, A ° RARI#@WRY)
< ¥ifterrupted o 4 , 2 5 e (W@ % Svlitch , We B 7« (BtsU i/ nee® o K § A a a RURVAts power
o Wd/ 249, L2, Bl N Vs, 2Reslly 02, SRidRdetector . ¥d A ° RA auixildrg 24 volt
power supply (interrupted) o d , @ LwWReseable 8ritke s CRAZT / 2 9 Regra h BIG 2restdC/ 2
button « #kd&Ch, 2 o Wd(présset) 2 Miise o] BB 4 Wo K o(dliRenadically) reset o 4 , 2 K, A | 2 %
FACR, 1 8% MR B> RA %¥.J(s8@rate set of terminals)s % € ° R Rower « ¥d
auxiliary 24 volt Power supply s §%7 € e 1 2 %

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] &)
2 WIRE SEZED SEZEx
CONTROL zgz?*% zoz:?
PANEL 5 g 52
= =
2W-B ar 2W-B ar
2WT-B 2WT-B
WIRING DIAGRAM, 4W-B AND 4WT-B
AUXOR | EOL
SMOKE 1 ] ] RELAY
el 111 1]
5 |
Ipc 22 a3 ) I | o v+ w O
N - Il'l';] -
=T =TT EOL
AESISTOR
oo (= (=] (=] [
A WIRE SEEES SEEEE
CONTROL s0z88 zo0z08
PAMEL 5 0 5 g
4B or 4W-B or
4WT-B 4WT-B

2-WIRE IF DETECTOR WIRED IN STYLE D CONFIGURATION:

» R&INe Two wire and four wire system
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K«<Rg eancdeas/* 2 Chapter-14 Circuits and Wiring

+We
L]
cZ_oneit 1 AKT 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

» ReNbcConventional zone and sounder configuration (Each circuit serves no more than
2000m? and no more than a single floor.)

N& Q NbiResetting Conventional 4 Wire Smoke Detectors
Fire alarm system8 i 2, ddP ¢ %, 2 5 o 2 wird & dndeismaoke dtector ¢ ¢ Resetd, W , 2

Ld ¥/ 2lc @ BB & PO WEARNIEHM \Rir6 smoke detector ¢ ¢ Real, kRS ¥ , PG P& d W
: W B 2GKCABH M i2rhg Bt kRG D 20 WS Rst MR/ 257 [t@nbitk . AB
off and on)«< ¥ihterrupt o 4 , 8| &0 KB, R s G s CrantioBabs duct smoke detector

o ¢ C ReA i 4dwiré sthoke detector ¢ CIR$A! 2 gxtrarelapi@entact ; Ptsa / 8 e 1 2 ¥

2 wire smoke detector ¢ CH&# werasmoke detector ¢ (x Ri#ee input S/ (B2 8 27 « 2 9 R
Conventional Fire Alarm Control Panel (FACP)— 2WSD L GdWBM» d ¥ o8, d , 8 o § 4 &5 2 ¢ |
2 Refeperating power) s 7 € ¢ K8 GsRE €T N <« K2 %

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

Diagram 1
B BCL EOLWV - IT
) S .y .;_-‘ ’.5. =i ;)l't? — ‘?\!'l‘?
£ L
1T
: prey :
- Il o 1 gl
o A
Il JJ = ...‘.‘.]
L% ‘- QW% — 1‘1!0% E: g‘mé
[ ;
— —_—
el gy ————— o N
‘ - —;................. EDE?T §
Zene Zona d
> RQEN® Typical two wire system > REEN&MTypical two wire system
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N& QN@® Loop Resistance For FoutWire SLC Style 6 & 7 (Class A)

Four wire SLC 8 * /c@ntrol panel ¢ Jranch 8 d ¥/ .8 A2d A K, g3 RE¥. ¥ &othle DC2 ¢
resistance e | 40 ohms ° <« @, d W/, F RS&ReKistance « W€, Rx 2 tK /B2 B, ° Rk d We & A
s dyy 28A, € EWd/ 2.1 2%

2 (RAND)SE* / 2 B, 9 RA. BLEGhanél B 2 2o ut [Ba 6 B SLEdannel Ae | &
retur B:li @ep e

(Np Control panel ¢ ®LC channel B (Out loop) k %3L€ @hannel A (Returnloop) 8 43
> (RAINGD)E * B2 ° RsAs B 2 @R Wisctithecs, Pi

(® SLC channel A(Return loop) ¢ féad £ % &horf « dd2 o d ¥ 2 , Pts¥s

(™ SLC channel B (Out) leads %, Z%esistance« ¥Wditd (naSured, Ps

SLC Out

) Short Point
/ SLC Return
L

> REXN@ Measuring DCResistance of a FourWire SLC

N&@ e Shield Wire Termination

Ks A(NBHNe)s ™ /2 & Gio iR 1 heil
wire terBi HatidhP RsKBIRE
9 ReAe | abinet Loomé&ab conduit 8 ¢ W
dfy SLC channel B SLCchannelA | | ./ & Gk, (cBsRectord G¥d. P d A K02
| (output loop) (return loop) 4p ] ) )

9 ReA g ¢ [ShEeREk drain wire <« W8LC terminal
block s Bos h i e | inaby> tCade @ TReAR 6 |

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

SLC Terminal
Block B+B- A-A+ connected to earth ground at any point.

» R@ENe Shield termination

N& e.NeSupplying Power to 24 VDC Detectors- Resistance and Size

24 VDC 4wire detector s € Rs& o & *Psa @K, ,@HpPIYig power) o < > P Ed i e & BTGP d ;
> d > fecétable minimum resistancek WP d AB; 85 24 a B 25 RsB® ¢ B, EAIW 2.1 2%

8% (2, €° RAd | @efiftehce) ¥Wd. BIp/B Pty Rsl« WAL wi 7 8 o igReh ghe T, 2
el 2%d 82, d, 2 €3 LRI . (MRuthifacturers specifications) a Pts; Rsh ¢ ¥HR o(WirBsk
size) « Wd o5 @I AB, Dobkwd/ 21 2%
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1o T L

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 =t otal 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
la = detector current in alarm

Ir = end -of-line relay current

N& A4lnitiating Device Circuits

NeZaMy d Lopi 2 NatiswalFig Pritection Association (NFPA) 56K B> > B of RREAR (B) 22 B4 D7
(two basic circuit classege Rs * # B> RA® R&Ac | 2 %

Class B- Non-redundant (s » ¥d » 8 8 g ¢ 8 &C WY | B
Class Al Redundant (s » ¥d , 8% Sote & A B DA | RA

No%s2%5 ™ lechi/l@rdware and software © d WA 8 < 8 ¢ |l ¥dIRsA VGl WRaBRG € ReA « ¥
s N/ 2 A M EAY BWDA- | RANPAF BooiRst ksylt/ c 2R WPBIRKE A> TG el 1 2%
K1 Rx 2, Wdss 2@RsyIRGCRATF B RB} P Wifcltd RBREBRESBG ° RAe | 2 %

Class B (Style B)
(N2AT aBmi @ Kope WK 282 L8 8 K, A5 shdrs cirduik cBrdlition « ¥Bl; | S K2®
Short Circuit condition is required to report an ALARM)
(®) Open circuit ¢ ¥4 d 8 round fault conditon <« ¥Wd L¥WH2A> C<2®
o e WK, A g 1 Strouble ¢ E B> o K1 0P 3@ <82 Ko A(Ans Op@n¥Circuit or Grounc
Fault condition will report a TROUBLE

(™ Open circuit cond i t iBosni & K, 1 iKitatingoCleviee ¢ € Rsfopeddde ¢ o 4 , &

B2 Dee 4, 2 °(Riffating ID&vies are NOT required to operate when an Open Circuit
condition exists)

(S ngle ground Baaiud K intaiofreavic 4 © Rsk . Rspemte &4 We K

B2 D 4, & o(AbMigiating ®éwices ARE required to operate when a single Ground Fault
condition exists)

Class A loop wiring < dcshventional loop s ¢ RsaddigsaIe loop ¢ € RAS S ¢ BRA B, e
Detection loop k “motBicdtion loop (fire horns and strobes) (®)s ¢ #Ach 4 &8 5 A2 & dDéfécBon | 2 %
loope ¢ Wd snétification loop 8 i 2 ¢ GN¥BENa s B AR | 2 %

Non-Isolated Circuits

Isolation device 8 , 8T / @ ¢ W&, » @reUit BB o ¢« € DB e € FEB
A NFPA bawyae 4
A NFPA syl @.162 %

N&ASNINFPA Style 4 SLC
NFPA Style 4 diagram« ¥4, Rx & €3 /R& B, ° R&Ac | 2 %
A SL C ewsiyle 4 qordiguration 8 * T-&pping® d 8 2 B» * 2 8 G D RAe | ¢
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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
» REXN&sBasic NFPA Style 4 SLC
N& A<® NFPA Style 6 SLC

NFPA Style 6 diagram« ¥4 Rx & &3 /R B, ¢ R#Ac 1 2 %
A SL C ewSiyte 6 cogfiguration 8 * /T-&pping° d 8 2 By RB#& ¥8IGs B2 D Psk

Q0O O [0 Q

Two-wire Addressable Detector

Q

SLC Qut

Addressable Module

i
0 [ 0 00

B+ B- A-A+
Control Panel
SLC

» REENa Basic NFPA Style 6 SLC
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N@A™NFPA Style 4 SLC Using an Isolator Module

SLC branch® ¥#d /<2R& & Wdgrotecds 8 * <« Ryle 4 operation & * /s@ator module s € RsA < ¥
s e PIAB, Ip° RA:T %

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

> R&EIN¥:NFPA Style 4 SLC Isolator Module

N&@ 4 Notification Appliance Circuit (NAC) Wiring
Notification Appliance Circuits (NACs)
Table 14-2 Notification Appliance Circuits (NACs)

NFPA 722007 Class B A
NFPA 722010 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 6 X R
Single ground X R X R
Wire-to-wire short X o X Fs

X: Indication required at protected premises and as required by Chapter 26. R: Required capability.
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» R&IN&:NFPA Style 6 SLC using isolator mdule
Performance of Signal Line Circuits (SLCs)

ARC: Alarm receipt capability during abnormal condition. R: Required capability. X: Indication required at protected
premises.

14-22



