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Chapter-13

Conventional And Addressable Fire Alarm Systems
Fire alarm system o3&:03€ 32800 components (§)§jg ©§e[gd AoCqupdi

Component Description
Control panel Receives signals and monitors them. Control panel also provides notifications in
case of danger.
Power Supply Provides power supply to the system. Power supply is located at the same place
as the control panel.
Keypad Allows entering the password for setting or disengaging the device.
Zone feature Programmed to react to emergency situations For example, a zone detecting

heat may respond by activating the sprinkler system within that zone, leaving all
other zones unaffected.

Input devices Includes the smoke and heat detectors.

Output devices Includes audio aspects — vocal or Horn.

Fire alarm system 008903 egequdgtaopd poeszag c3=20g05gps(legal requirements)
FPOPOOANEM S 200d0meogE(saving time) 1 eg(money) $& O30} 20050006OGSIRD
[gDo0pSn saadsgpeaop)d fire alarm system $6§jse> conventional $¢ addressable alarm system o3
[§62025
09. 0 28mfep:§0iqod(Main Difference)

28nfgpesnsgod(main difference) ¢o addressable fire alarm system 2005 &:eaonesoood

G5EP220332073) Bewrod activate [§0o0pd device Glesepod 32033207 Gudlgeos§Eaopd

Addressable system 03€ oobsooonzaopd device gp: 3y 3O ScloS(own unique
address)§oopdi S:acnesalopC: 30§8[G:00p038l(detect cwS[Gsoopdeadl) device address adeupod
device §e$00pde56p0d main control panel 03¢ eed[geuieomalope esepzacdzany 38E[gEHgdaopdn
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326800053290(floor  plan)edlopé  S:ecnesoopdesep =a0dmoy0d  eedjgeusdaopdi Belopé

Beconlesaopdesepal 8:0005 cowgpi 0§00igp: iodg|Cieacgudony ognieepa$Eaoli
Conventional system gqp:ogC S:oeonEapdesep 320332073 9300r05 activate [gboopd device

Gsep 2203300 Gudlgeu:leds oeon eSqp: Fepie) dlox(o3qp: §odsondooneomelopE wpdaopd

@S$opt  &seonCeselopCiodomn  oB88Co0pbi ma00ude]  c0€maeemnchEdogl 22000560060

0c0ecd(6lgpd008)03 as-o(zone-1) 3265(gE dlom[k §odsoad(loop)Ge goBwcobad @&- j((zone-2)

:eslg¢ dom[ofp §odsoodaonag wpboopdeacobon abesepepogt  B:ecntaeloppEiad§Eangdi

Beconlesanpd esep :203m0q0B g8[gef olgdb§caol

Addressable Alarm System Conventional Alarm System
m!'!tml panel

control panel

- _

- Call Point

“-Smoke detector E
H Call Point

<°3 0p-0 Conventional and addressable fire alarm system

09.0.0 GlofRrogudoo§id oxfgpdat:(Wiring Differences)

Addressable alarm system qpsopC device gp:od apE:d00ns (Ioop) §ode0cd0o00p0N Device
qps 3scsE control panel o3 dlox[oe( ))eqpelyé 0ptsdoogns(loop) [gdesnt §odeondooaopd
Aloxm[oBeel 326%3( J)a00503 control panel § oodeo€aopdi (Both ends of the wire loop connect to the
control panel.)

|- Smoke detector

Conventional alarm system qpscpC device qps 3030330000 00dogIE:d control panel $¢
§ode0cd20pdn dosizee oodead(one end of the wire)oopd device $& §odoonzaopdn oofgps
00600503 control panel $¢ §obs00d00:00p5n Device qps 3020 control panel $& §ods0odgS
o3058E dom[ojz(own wire) 00668 §ozo0pSi Addressable system ¢00333 Slox[o3s00d03 device g
320:00:3C26) §ods005000egE: wupcdaoi

—O—C—C—C—C-  Zone 1 Protection
O—O0—0—0—C~ Zone 2 Protection

——C—0—C—C—C~ Zone 3 Protection
=0 7one 4 Protection

Fire Alarm = ﬁ j‘: z i Sgunder Circuit 1
Contral Sounder Circuit 2

0 Call Point
) Smoke/Heat Detector
ft Sounder

External Signaling (Optional)

(3 0p- J Conventional fire alarm system
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O — " ——17] Detector Zone 1

Conventional ==—=— K ] Detector Zone 2
4-7one Fire = —u =1, wo——— ] Detector Zone 3
Controller =o—= L, 1 Detector Zone 4

_—|:,_—'——.—‘——r'—'—4E| Sounder Circuit

Key: =@ Detector or call point

¢ Sounder
B End of Line Device

<°3 0p-p Conventional system circuit

Zone 1 Zone 2

e o (<)
Fire Fire \?/

s @ S

Zone 1 Zone 2

‘;’ 0p-G Conventional or Non-Addressable System
- Fire detectors are wired to the panel in groups known as zone
- Identification of alarm status by zone
- Fire detectors indicates either “Fire” or * Normal” status only
- System only indicate events but without event recording feature

09.0. | ogpgS:

Conventional alarm panel gp:od egpg&sg|oong> 0uSupdEeandoopd: 0obsols crSayo§od
3205 qP2o0pd 32000560 Eadea0d device 03320305 dom[PYpodd8 cBmadeomelopt [gdaopd
Addressable system qps o€ Jlox[o3o0dd(one wire loop)oopd device gps 3:cdisE §ode00d
cons0pdn - Conventional — system  qpseaogod  Joa[ofeqpegd 332600001 000s0Cqs  :§SsE
32000000220 0S80 Sgpzoodi

Addressable system gp:og€ 08030805 2005000608800 SagodqPIg§oopdi Addressable
alarm panel ¢ false alarm o[gdedlesnC smoke detector o3 [godoga:aopd erodgsod conglo3od

c0s8&a0pdi False alarm [g0edl[gE:00p5 320063203EqoAGa cp§oe8od dqps§taopdade [gdaodi

09.0.9 8ddqqg(reliable)

Addressable alarm panel qpzoopd  03lo3p58c5q)(reliable)  J[gEwnzoopdn  dodsaghs
())oood(both ends) ©ad:0005 control panel $¢ §odsoodooneomeloPs [gdoopdi O(op-g))oze
[goonz00pd3a038:  3ag§iondund(one end of the loop) [qodeomadogaagti dom(airagodogniayé
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a300p0d 6god8eonagt wofgpimags: 0deca0pd control panel $& §odeondesea0800001 BelopE
signal gp: s00dc005e0sd §Ee00s00pdi sooHogudessrubielopts a0 elgodeomadogacon Loop
isolation module qpso? 329%5[g| conz00p5n Device 00899 qIoHBroFRgE Bewrod efcdeomdeonayE
crcuit 2095 9005005 3PS YOesed  [gdaopdn  Conventional system  gpiogE  Alaxmos
[4odeomc520055E 0od[gE505 device $& 320005320905 [godogazoogdi

AC Power | Fire Protection

Systern Status

Elevator recall

Essential Extract Fans, pressurization fans etc
Release escape doors

Release normally open fire doors

Public Address system announcements
Others as required

e

<'E> 0p-¢) Typical Conventional or Non-Addressable System Fire Alarm System Configuration

A 4

09.0.G Overall
codeemCaqps(functions)sss addressable fire alarm 20pd 8¢ aooag§(superior) aopdwr

aB8Co0p51 crSoyodod eagpspdieoaopdi S anEa0nd om0l 06808gs Qudmr0dI rdeote

eqedloopdi 936005 mSoyedad sanadedEsd) §E:0nPlo3pdgiE conventional system 20p5 3¢) crSoy
0§05 20050000 Conventional system qpzoopd §eqCeo0pd 20680005358 32600800:qPE30R05

309§ 208engPaopdi §6e0g:en53200d 056§ cc8300giE1 gl Gaicada00d Faesoo0dzBY:
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320305 conventional system qpzaopd 208eagPe) Gqg$:00500020051

Fadigjopad=ndeod(customer requirements)saq cgegiudlgtondsol[gEs(supervise installation
of equipment) ©6:000[gC:5¢ RelgpEs[gls(testing and commissioning of the system)i copoy& cogops

cog€s(training of the operating personnel) s:c(:03 soc[gde) system design o3 saGomEed:
(optimum) [gdesE Ggegud0&a0ad I

09. ) Fundamental configuration

Fire alarm control panel 20p5 system oo69cdsel B:e5§0055E0n0000 328052088: [gBaopdn
Input qpssC system integrity o eong[o3oB[gEa output qp: $E relay gp:od control cpd[gE:o? [giopd
60300201

Detection + Addressable

Sounder Loop
Fire Alarm| &3 3 &3 3 Dedicated Sounder Circuit
Control
[ External Signaling (Optional)
[ call Point
7 Smoke/Heat Detector
+ Sounder

E Input f output Devioes

c} og-@ Addressable fire alarm system

9. J-0 Conventional Fire Alarm Systems

Conventional fire alarm system gp:od R§320p05660ICqpigron  ©0dEI0MHGRlo3020!
sdi0p0gp:  oBsonade|pEicdam(gliclope  8&E:5C  Bodgeg(reliability) 88  GomCigSaonaopd
Conventional system qpsoopd cpoofiedCiqpigoel 300051 FFFIE0I0D R GudeloPts
2005620[g3  [96o0pdn Conventional fire alarm system gpzaopd  Gooscudoopbosdgps(smaller
systems)i op§oqo§od ©ooc5§Ea0pd(budget constraints)zaslyp: 2005 3260mC:ed: GgEgde(best
choice) [gdoopd

Conventional fire alarm system oo®9ogC Fire Alarm Control Panel (FACP)oogb B:e5005
('intelligence’ of the system) [gdaopSn Conventional detector o8ew05 call point 03¢ signal g§oopd
326l alarm sounder qpzs& remote signalling equipment qpsada3 0§oqd(program) coGEoE05eR03E:
signal cpobeozq§ command cosoopdi

Fire control panel ¢ conventional detector qpzod o8so0&(dedicated) circuit [§& §odso0d
002200001 2268000535861 00Rudepd GsEPod 200deade) @f(zone) Bewrod edux(area) circuit
00698[g¢  dom[Rsqp: 9guSon§iaon:ooobi  Conventional fire alarm system 0069038 @Sood96
Foded:  [3EeCie§oon(maximum  size)oodd 88c80d50qepd @320838ep code 9BwwrdS local
standard qp: saed0zE ©oopdaopdn Detector gpsogE Normal (healthy) $& Alam oad) soclgzacs
569 (two states) [§0SEa005n

13-5



Fire Alarm Systems Ceppieledleptont )

99. J-J Addressable Fire Alarm System

Addressable fire alarm system gp:el 30s00g0%0 qElgSey 290§98C[gEs(speed  of
detection) 8econEaopdesepad Boggy eed|g8E[gEs(identification of the location of a fire) [glgE
0B§:036:q% gudongtiod [gboopdn Addressable fire alarm system §j,098sqodgpiod 32600532008
coodd(tolerance to faults in the system wiring)§Eo0p5n clox[o3z008(single pair of wires)ge device
:26qERD (Joo)eoyPod §odeondoon§Eoogdi [Brwnoopd 0sdgpigt mrSoyedod sacg§aoniom
(cost savings in the wiring of large systems)oopdi [3sens000d SaGEOOR=BYPIRE  dom(os

a05008:0 $¢ [g[gEod5:088:0 0§0D2003a0§ RS arEfodgp:aopd
o0deolaupd fire alarm system 2005 Gooiccdoopd osbypizacgod addressable system $&

conventional system o361 oRgpilgrssqedl  Sa0:agIEdI eeRDigIEN03  Zagpbicudam Goopd
[Bomo00d 058gpizacpad addressable fire alarm system qpsoopd opSoqo§od sacg§aonSom
Go0500pd: Gadicudoopdosdgpiopt conventional system $& aB3Sealgpicvsol

Furiliary

[ evrices [0 callPoint

E.G. 0] [retection + Address able

Smoke Sounder Loop (Z1 SmekelHeat D etector
Wents or 3 Sounder

Flarnt .
Shutd cn Input! Dutput D evices

Fire Alarm | o ey & [redicated Sounder Circuit

Contral

External Signalling (O ption al)

‘;’ 0p-q Addressable fire alarm system

Zone 1 Fire

5 006

O—6 G

Zone 1 Zone 2

¢ 0p-© Addressable System

e Each fire detector is provided with an address

e Identification of alarm status by zone and by address

e  Fire detectors indicates various condition such as smoke level
e Indicates and records system events

9. J-9 Analogue Addressable Fire Alarm Systems
Conventional system $& analogue addressable fire alarm system o303€ oR[geqied qpsgo

§oopdn c30ocd 6[gpE:cd8E[gls 039, §E[gE:(adding more flexibility) intelligence [g8[gSs S:eanagé
aqlg$g> esepsaddmany esd[gSE[gs(speed of identification)sE control apdepogd sasoogodyp:
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§a€: B[gBoopSu

Analogue addressable fire alarm system qpzoopd [03em:000) IPGEOGHIIGps(larger
premises) $&qde0ogzo0pdndaa0gioiyps(complex system requirement)§oood  8aGe0cdZBY30305
:eonEedieon egrgdy (020l Analogue addressable system o€ 336000538 F0430[gr20pE
006e080020005 detector gpiod opCidaoar&an(gd §odsood(wired in a loop)aopdn

== D16
o O} - ~“‘“‘-h-n-
i D17
- 01— 015 t

o, D1

Y e D18
\ il
—
\ D8

o 8T =

D2

o .

i D3
Airlight

q) 0p- @ Addressable fire alarm system at office area

Analogue Addressable Fire Alarm System Schematic

ADDRESSABLE DEVICE LOOP:
DETECTION, SOUNDERS & INTERFACING

2 CORE 1.5MM? SCREENED
FIRE RESISTANT CABLE

$ 0p-00 Analogue addressable fire alarm system 02691 schematic 903 ceS{goonz000i
13-7



Fire Alarm Systems Ceppieledleptont )

ADDRESSABLE DETECTION LOOP

ALARM SOUNDER CIRCUITS EOL DEVICE

EOL DEVICE

2 CORE 1.5MM? SCREENED
FIRE RESISTANT CABLE

=
R R

Elevator recall
Essential Extract Fans, pressurization fans etc
Release escape doors

Release normally open fire doors

Public Address system announcements
Others as required

¢ 0p-0J Typical Addressable Fire Alarm System Configuration
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Detector oB&:cpC 03058E4dlod(unique address)§oopdi saGaon0deaBegudsses(size of
the system)sC 83&:c8320q05¢p: (design requirements) o3 c3o5e] loop saegEa0R05 GR[gPs0Rd!
32680005329 SoFeniew loop 3266320305 JqpiecolgdlBs system 3&&: dqbeogiean [gdoopdi

Analogue addressable fire alarm system qp:e‘ﬁ m:qu&fm control panel oaé detector gp:
a0 $C 0069giEid s00dogud(communicate)§Ea0obi [gdedegopd cood§macgmaesypid eSS
(receives a status report) 03&:0p5:60:§E20051 Detector 038 o3u53ESclod(address) §eomaeloppé
control panel o3¢ &seoontesoopdesepad sacdmaoy eudly(display/ indicate the precise location)
§Eo001 &:eanCesoopd esep(location of fire)sacBdmooyod a38Eo000i Conventional system o€

omRudcdoopbesepad aSqpigdesnt JEsfapie S:econtesoopdesepa’ o508dg:('zoning' of the
system) c0Gom000eRse? addressable system op€ 3205gjg$ ecdsadeo

Addressable detector gpsaopd intelligent device gpigbeomelopé S:eanlesaopd Bewrod
§.03E:q0d [gbedles0p50d euhg§Egbs(capable of reporting fire or fault condition)§oopdn  Fire

status o3eopod ©pdaopd device § opboopd§uatiqEdd [gdedlesaopS(fault status)od coodeos
§E2001 [Bon€ codBeusgiod(pre-alarm warnings)qp: co0de0s8Ea0p5n &:dx(smoke) adeupdd =ag
(heat)qpsoopd  200500boo:0000  saclgmees(preset  level)  oBeepodoopdmedl  agodgoogagh
F2qone0sod(full evacuation sounder)o? conventional & addressable $8§js o) cpodeLs§E0N

Analogue fire alarm system gp:og€ fire alarm panel 0od9sC @S(zone)gp: Glo€aopdi
:5pdsad: detection zone () 95C bell zone ()9 Glo€aopdi Detector gps 02680E002000Y circuit (@)
:250:a0:( )9 $¢ bell B3o0pdd sounder gpsonds0Coos00pd circuit (0§) 3505902 ()9 Aoopdi

Detection zone c3C:op¢ break glasses 1 smoke detector $& heat detector 02005 03§uoogpsod
radial from 06[gC fire alarm panel $& §ods00500200001 a§a30p5en detect XSS 200D0DC0:R00Y
88oesep [gdaopdi powd- 32000008c0dayE detection a§oode 32[gd 200decd0R0!

System qpsopE Ssdenonudoj(fire resistant cable)od 320%:(gjqepdn Bell circuit qp:3aogod
aow§emanod(standard cable)qp:od 8a0%g$Ea0p5n Detection circuit 35005 system 0o&9ad:a?
Bsdeononud[oi(fire resistant cable)qpsg a305008:0028(8E:0005 3260m0E:ede|gd20R0N Detection
circuit qps320305 GonnLd[3Eaagudsans(cable size)oogd 1.5mm [g&f: sounder circuit gpszaogad
2.5mm @&Dén

Radial detection circuit &l 3280:03C end of line device 02d9 3a[Goode0aoieoopdn 6§o0ded:
3o (last device)esl 2203E:5 copdieoma congnigt cVpdieomE: eoglgE§Eoopdn End Of Line
(EOL) 2095 circuit qod8sq o§elopCa dom(od oqedelope: B8EesmE 0nbeoEaonigt: [gdoodn
BsacnEoopbendl circuit qps qod8:q,098:q 0§od comsgieseamnaelogpé BodggEod

Bell circuit gp: 006s08002den 0pd[neoodupds bell gps: con§oopdesep o3gp:aopdi Bell
zone $892005 00095E 009 criss cross Gd[gE 06s0E0mEgERdI :29006PPEdead puwd-Bell 1 03
@8-0 g1 Bell 2 03 @&- j 0g8i Bell 3 03 af-0 R8I Bell 4 03 of- j 03¢ 020Rd[gE criss cross GOGe
00680Ea0n:qeRdI 300056(03pEe86005 FejopCiondeeelopé bell circuit 009§, 0836005 oolgp:
circuit ¢ bell 2503 [o3p:8E2000n Bell circuit qpzScopd: end of line device 06s0Eqaop5 Bell circuit
03&:6 G5n0ded: 93cdopE End Of Line (EOL) oodeoaonzqoopdn Circuit gp:od monitor codg§3a0305
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End Of Line (EOL) device qps 006s0E00s[gE: [gdaopdi

B:aconé(in the event of a fire)oopdsadl device oodo9m activate cpbeooelopé fire alarm

panel cAl§) algped 0z &:eantesanpd aSoood B:cutiescBoupdi

Standard 'zone' Fire Alarm Systems

O i P O
b AP o

ZONE 1 SM H B/G SM EOL
(5 £ Fdte) £ 2y
= p b 4 [P
SM SM SH H B/G

. . FIRE

. PAMEL
ZOME 2 SH H B/G SH EOL
SM SM SM H B/G

5M = S5moke det: H =Heat det : B/G = Break glass : ‘B = Bell EOL- End of line device
<°3 0p-0p Standard “Zone” Fire Alarm System

0.9 Addressable Fire Alarm Systems

Addressable fire alarm qpso? 328003059 Alox[3ragudonsia( ook Sepioonoopdi

(o) Loops for detection, and radials for the sounders
Detection circuit o3 loop 23[gd §ode0odogudonsd: sounder circuit o radial (ogE
a3000084(gC:

() Loops that can both act for detection and sounders together
Loop 006900p5s(g¢ detection circuit =2[gd $& sounders circuit 32[gd 00dppdd [0SE[GE:

System qpsopC  &sdeonanudoj(fire resistant cable)qpodomn  sadgeepdl  eononud
Fagudzaons(cable size)oopd 2.5mm [gdaogdi

99.9-0 Loops for Detection and Radials For the Sounders

o) system 0 98:00§ circuit $69 332600051 wopBoopd =cRS( j)§js(separate tasks)
0058320305 loop g0 panel OB[ge ogudon§saon:aopdi Smoke detector qps break glasses 1 heat
detector gps 1 interface gpzoo0pd 3a§E§jEe000 M3§oogPieandod 36800053 e 2005605 Co:2000
esepas ROfdesnt §odeooGieso0d dox(oFoopS panel s8a3 [gSaxng) 329020005 20pSi Loop
3208 egequdoonieamn esepogd isolating device 0ods0€aon:00pdl GessaigE $§0d [godagniootd
esepqP:0E isolator 026s0E0oz0pdi

Loop isolator gp:od circuit cobsa{oqpaqps qodBige omagudeseacgod(protect the continuity
of the circuit) 026s0800gE: [gdaopdn
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GomEio005098

Common Addressable Fire Alarm System

Chapter-13 Conventional and Addressable Fire Alarm Systems

P P s o
(B)=—(8) (B o8 Yol B}
._[: i Fidi
S L
LOOP 1 SKE H7 B/GB by ] SM10
._O_O_._O ]
o |
ke L CH4 CH3 H2 B/G
. -_ FIRE
PANEL
SKG H7 B/GS SHa SH10
LOOR 2 .
SMhH SM4 SHM3 HZ? B/G
T P P )
(B)—(B) (B )—iB) B

SM = S5moke det : H = Heat det : B/G = Break glass : B = Bell @ = |solator
<°3 0p-0G Common addressable fire alarm system

Addresable loop isolator example

This example shows device SM6 failing, so the two adacent izolators have "cutout®that
part of the circuit, inorder to leave devices 8.9.10 and 1.2.3.4 shll fully opperational.
This example shows the importance of installing izolators at regular intervals

Py Pt o P Y
O e e s £
FaEt Fkie Y
b L
LOOP B/GB SHa SH10
o—() ’
| |
SH4 SH3 H2 B/G1
. -_ FIRE
PANEL
SHE H7 B/GB CHWa SH10
Loop 2 .
SHE SH4 SH3 H2 B/
e P e P
(B —(8) (B Yo B Jreel B )

SM =Smoke det: H = Heat det : B/G = Break glass - B = Bell @ = lzolator
{) 0p-06) Addressable loop isolator example

Detection loop qod8sgés oB8cd[gt: [gdedoopdendl Bowncd eanonudofeqp: B8ada
[godeomady [gbedoopbeadl isolator 06s0E0m00p590052005 [godeomnndogncdsepdi og§ device

QP2 39220 0[g0dEoM05TD & 30pdades8dudI
Detection circuit &l isolated cable & $6o0050d(0pda0EY nodead)q device g
F280056[godogudangse(continuity) 0opd§esc36epSi Device qpiopE Beao§sdlod(address) 03058
§eomelops 0Bsdlodgp: $E detector 0obs0ooza0pd esepa’ wrdO3[gE:(Mmapping) [giapdoomzaopd
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Device qpsel address o c8od¢) commissioning engineer o> laptop 93ewpod PC ¢ oodsoC 0§oqd
[giepSa0p5n
System qpzop€ 30500280z loop ()9 32034gjqepdi Loop 006903€ sagqp:ed: device (0 0)9

Cakitvetslecatt 2oteviel!
29.9.J Loops that can both act for detection and sounders together

o system gpzoopd eeBlgBaopd system qpesC oppBoopbi Rlgerqieondewn sounders (bell
circuit)gqpssacgod oBsfeps(separate) circuit o§[gE: [gbaopdn

o) loop gpzaopd B:econaopdead(in the event of a fire) sagodew:ad [godeogs soniondel
385C3003 e[go:eos(capable of changing the polarity of the circuit) §€20001 pown- Detection mode
o€ =8eepE dlum(oAsaopd 3a8(positive) [g8fd: Fo50deepE dlumpRaopd 3a0(negative) [gdoopd
Alarm spodagodediq 320305 =a8eepoopd sae(negative) [gB[8: so50deepEoopd 2a3(positive)
[§60005n Circuit & polarity o3 e[gpEseigts [§do0d

Addressable combined fire and sounder loop circuits

Both loops in this circuit run the detectors duning normal mode, and
during an alarm, the polarity of the loops are reversed to enable the
sounders to ning.

®? ®H_._®H I=:‘E‘JJ_‘\; 0

LOOP 1
SM1 H2 B/G3 SM4 SM5 FIRE

| PANEL

SM = Smoke det : H = Heat det : B/G = Break glass : B = Bell @ = Isolator

(’P og-o@ Addressable combined fire and sound loop circuits

09.G Addressable Fire Alarm Control Panels

Addressable panel qpsoopd conventional panel gpis¢  §E:00dqE  Jq) 3290¢[gE
(advanced)oopSi 32q/05320005¢P:ad 6wd[g§Egd: §ooodi Information capacity deomEsoopdi Control
flexibility 3eomEsaopdi Addressable fire alarm panel g opeo [gedsbqpe 00oEe) cood bGP
(manufacturers)oo microcontroller qpsa? sa6{gde] aBogédogo0di

09.G.0 Signaling Line Circuits (SLC)

Addressable fire alarm control panel qpsog€ 0o69c00d Jqproopd Signaling Line Circuit (SLC)
qp2 Alo€205n Loop a3ewpod Signaling Line Circuit loop v eslsdecp§oopdi Panel 0od9opE SLC ma6q)

320305 (p0)z20d §8E2005
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Faadigioons00pd protocol edlpooode) Signaling Line Circuit(SLC)gpsopE monitor and control
device epediEiqpgo0d 006908008005 Protocol qps 3360looopde) detector qpsé  input/output
module gps0? Gepe§Ie) 2209000 0680E§E00I 00§, protocol gpzoopd channel capacity ¢l §0%03
detector gp:$& sensor qps3a0g0d 30%goopdn oy 50% o3 input $& output module gps=a0REd
adso0pdn  SLC 20p5 §059005000:0000 device qpode Sagjed3c00dgRd  (pd:eomnEaopdi (Poll
cpdaopdup elgpadenodioopdim) 0oodapbopgp: 326dl0oopde) poll cpbooRd device aeaEa0R05 ARlp:
§E20001 [Bpenzaopd 056 (large system)qpzopE Signaling Line Circuit (SLC) qpsgo Aloopd

Signaling line circuit o€ dlo€aopd device 03&:5 03058E4A0S(own address) §eoonelopé
panel 20p5 Fire alarm control panel $& §o5e005002:0005 device 03E:el Fac[gzacs(state of each
individual device) o3 238&a0p5

S
& B .
End of

Constant SmoheHeat Call Siren/Bell line
Power Source Detector Point Resisior

Sounder Circuit

oan
-

[T control Panel —

Emergency —
Battery
Circuit O ! O Zone & (Closed System)
i : w f e
i ' p—
: Co iy L e
= ;

¢ 0p-0q Fire alarm system
soo?:qp:oaé addressable input (initiating) device qpzed

(o) Heat detectors (Rate of rise and fixed temperature)
() Manual call points or manual pull stations
() Notification appliances (Simplex systems with true alert signals only)

(G) Smoke detectors (®) Flow control

(§) Responders () Pressure

(©) Fire sprinkler system inputs (00)Isolate $&

(Q) Switches (00) Standard switch 03620201
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Addressable output device 32§),2005 relay qpsgdlo300p51 Relay gpsed
(o2) (Warning system/Bell) Relays
(9) Door holder relays &
(0) Auxiliary (control function) relays o3g®a005i
Relay qpzoopb cpbe§sodgadlCagpago(variety of functions)o? control cod8Ea0a5
() o§omgE[gta Bod[gEs(switching smoke fans on or off)

(9) 0dkgClgEa 8o5[gE:(closing/opening doors)
(0) 8:00050564p203 F20pOREe0[gE:(activating fire suppression systems)

(20) Notification appliance gp:od  activate cpbeodgls  3205gpdeo[gls  (activating
notification appliances)

(¢) Industrial equipment qpso? qBon&eo[ge: (shutting down industrial equipment)

(0) enodecvomigp:a’d [gSedl[gEs(lift-homing)sE odslqpsgCaeodats(recalling elevators to

a safe exit floor)

(s0) oofgp: fire alarm panel qpso? activate cod[gEs- alarm panel 1 communicator o} 3a0p6
cvbeolgEs (activating another fire alarm panel or communicator)

09.§) Fire Alarm Panel ¢ Function gp:

Mapping
Mapping 8300p5¢n detector gp: ondsoaonsaopdesepst detector 03058ESClod(address)od
09d3[gE:(mapping)[gdoopdn Mapping a320p5¢n pdoopd input device 0od99 active [gdogie
opda0pd output device gpisC relay qp:od activate cpOepSedo0pd logic g 1pdR(g:s
a300p0d 0ogapd[gE: [gBoopdi (When an input device is activated, a certain output device
(or relay) is activated.)

Zones
@88300p) 36800093830058:]  GsepPyPs 3000GRY GooicdPY eforgp: [gdes:d
OCs[epiooninpd esepced [gdaopdi 26800053 Sa§Emeontesep 20qud 320001 3NN
006e08epd device 1 0300305 ©pd 326p0R0d Bode) aSqp:dlap: SEs[gpiaoniaod

Groups
Group 0od903¢ output device cAE:qpig> doEaopdi Relay 02005 single input 00890 smoke
detector 986005 MCP 02005 ©G0s002:000d (group pboo:aopd) output device gpod
09d3[gE:(mapping) (96200 Program cvoes 3p603000sgE(gb00N aBad IaeFoons(gt:
elopE 0§oad [gopdep cgudop 20pdi Input gpigaed opBaopd output (& cFcodzeulgts
(many inputs map to the same outputs) 92051 e[pE:BBayE codge(PE:gge sxades
2005838 02200051 0009 6[pEg(gE 3208 (group) coseamEoPPE Sscd: GlgpEiadagniodi
Boolean logic
Boolean logic 2opS fire alarm panel &l 22805853C:0009 [gdaopdi Panel o c8odq) 32034q|
882005 boolean logic gpsgp oj[grsoopdi Boolean logic o3 saaddge) 9053qOcageo0pd
08oqdqp:ad cgudop meoelggy eqEooE§Coopdn powdsdgE panel 90p5 B:0005¢g0503
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H3meaqpad eloPCloas 0§ogd pdome8Eaopdi 0690005 Jqpiaopd device g
activate cp5q$ $& staged evacuation procedure gpiog€ saadgiecodoopd

Networking
Panel 00890 input 20p5 oofgn: panel 00690 output o3 activate (oS 33260005326l panel
qPga03 system oodglgbeInt networking §o5:0pnod maXlgd  edEie§odeond(gs
[§000p51 00Boodg oofgnieon  system gpo  FefgEeesgPid  Godg3d(monitor)e

832800051 (Networking is often used in situations where one panel is not large enough, or in
multiple-building situations.) saceocb=efd 3a0g§[Rencgit cacdopdicomEs seemnad=d
qpg>  9edlEicona0pdols [gdogCeacdeopdicomta fire alarm panel qpszad: networking

$5:0p003 3204gjq) eAlC:opbs(integrate cpS)q$ cSaopd

Networking $p5:0polg¢ fire alarm panel gqp:cd fgrsconseamalopt §|,038:q05 [gdedlagt
offline [gdogéi sae§og€i fire alarm system oodead: wqdongogneon Fire alarm panel

0009 E:Bo00 320p0erd[gE {50SE0pdN §),0pE:q0d [gbed (failure)aopdsadl Bowrod [glge
oB§:038:aqps(maintenance) [gopbo0pdsadl  sasofelgoopdi  Hardware oeopdd  software

architecture [g& sub-network qpzsalgd 3Esgpicon:8Eaopdn B33 network [g& §odeod
0022000 system qpzoopd egE{ore) copoyEaotlogpig(training)gps [giopdeoig§ c33a60005
Fgpredeanadgjaopd protocol 0od9e BACNet [gdoopdi 3a§j:§eoon 00odgapdess industrial net
work gpsog€ 3a0(gjaopd Mircom opgadepoeaopd BACNet interface o 32003qq) fire alarm
control panel 00050p6a0p5mE [gd20di

Fire alarm control panel $& 33(g$8acp§§iodsoo(interconnected)aon:a0pd oofgps system gpsen
HVAC 1 building automation controllers 1 security/access control 0%90?08 elevator controllers

03[gdaopbi Interoperable system gpsclop¢ eqgpdot [glo€ads:ad8:a(long term maintenance
cost) o3 eaqpqi§cfats $¢ Seomt:aod saegrediodgSa(emergency response)gp: cus§Eo00
0$300p) $86AC:qrganondion Arcnet protocol 03 0odgaadesiqps(industrial applications)
o€ =aad{y3logoopdi Fire alarm control panel qps networking [gjopdepog Arcnet protocol o3
32004g[00p01
00§),6000 panel qpsogé standard Ethernet o3 saadgfoseacdoopds cogedo0pdi cpodapbon
qPzaopd 030588 (proprietary) protocol gpsad adfo300001 8803 [0d$60050008 [g[ge
o[ pC:cd§Cgloopd  mam000qodfgdoopdn  Bridging  layer  sacguSonopg§Eeomelopé
F2008egoopdi Proprietary network qps $& BACnet network o3salogp: 32[g$32008 90050905
§E2005n Networking $p5:0p200% 320%(qq] fire alarm panel gp: sl Sa6[gEGSYPOD
panel 006900p5: G5epd90R5:e cong{ogpd(monitor)§Ea0pdi

Monitoring
3260§§8EEaRE International Building Code(IBC) 32q| fire alarm $& sprinkler system qpzo?
approved supervising station ¢ cex&[o305(monitor)esqedi
Fire alarm system 20p5 0p8qjI0220} 36[gdgjonp0ee000500:000d 038:q|09056(computer-
based control)g®[8 central station $& §odsocSoono0di  36e§SY fire alarm system
2qp2003¢ UL listed 2Bewrod FM global 03¢ 6aonabdeeadsaeod(g|(approved)aspd supervising

13-15



Fire Alarm Systems Ceppieledleptont )

station ¢ cen&{o3pd(monitor)§Eo0pb feature Agoopdn 326800053336 algpedlogt LED qpigt
@80009gC:8el maalgEaesad eudlgoopdi cdfgeae oScobiqps [g[gCad8:86:eer 0§coigpian
26[g30650% 6o8[030dq) 82262008 ad§:e(oxpEieuzaagd

Building plani floor plani zone plan 02005 dqp:ad saddg) S:econtesaopdesepa? fire alarm
panel edlop oBoqgn eedlgeosoopdn System gpicpC touch screen Afoopdi eud§omsé

mouse o3 3223 8Ea0p5n Touch screen o3 320%q[gE:elopE so62egrpd8 (misaligned and
for mistakes) §Ea0p5n

System functions
Fire alarm panel oodgedlog€ system function gpzgo Al§oodi

System Reset
Reset cp6q§ c3aopdi Panel op€ alarm condition [gdedl[G:es005 initiating device gps 32050d:0d
reset cod[G:es005 panel ¢ alarm condition gp: eqpoSogoaopd Initiating device qpzooRd
alarm [gbeg$Eo000n System  reset cpS[Gieg00d powd- smoke detector sa8:0p€ 3:8s(sense
smoke)qp: §[gE: manual pull station copd activated position [§des[gE:cd [§6§Ea051 System

reset [gjopSe$30305 supervisory condition qp:od clear cpde§adaopdi System reset [giopS[gs
[s¢ trouble condition gp: eqpodeogdEeon Device qps dlom[Fs qps B:degpraaniad: 0o
620020003 gB[Gew000 trouble condition 20p5 3acd3a60qPod GyPd (clear) ago:cddedi

UK $& US panel sogqpspogE "System Reset" o[giopGeC "Silence” oBownod "Acknowledge”
005§ c3z00005

Acknowledge
Panel gp:edlogé o acknowledge function o3 sac3eslodemigé "ACK" v eezamzecRoopd

Alarm 1 trouble 02005 008 ©LH05200) Sac[gEaes(abnormal situation)[gdeso0pdSad a3§elogpts
320092000 [g[gCs(acknowledge) [gdaop5i

Acknowledge(ACK)sBo0pben  alarm  sacfgeaesqp:  Bewpod  trouble  [gdedleo0pda3
038 celopEs 9oBonb: onE[g: [gBoopdi

Fire drill s32000¢0 &:6000CaqC 326800053932098:5 Jesonqps ©p0m39] cgodelgpadesnt
0g05gnogRiqeRd03 B ogct0Eeoqsaaog0d caooyE(gt: [gdoopdn Drill o3 "manual evacuation"
a3e0pod "evacuate” opcopds 28¢00d gEeBenpoopdi Drill function Al§oopd panel aopd
system =2038: § notification appliance qpso? activate apdeozaopdi Fire drill [gopde§eacgad
drill function o3 32054g8Ea0pd [gdedlcnoopd alarm 20pd &soocdeess(fire department)
a300p0d eonflmypdeqe 0osi(monitoring center)sdad SaodcBodepd [gdeooelopt  fire drill
0pbet (3ot FacjopClogaaepd
Signal Silence

“Alarm Silence" a3eupod "Audible Silence" function [gdoopSi Fire alarm system gp:ei
configuration 3a6dopE @onoboopdi o function 20pd system 0od9d:d notification appliance
qPeeansad: 332003050g0363[gIrpd[gls Bewrod egegudoononpd audible alarm ood9onpds
o oBodsBodesnt(silence) [gepd[gl: [gBoopdi  Strobe light gpzaopd  s00dcL05e)
co4goot: 6536651

Drill
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Audible silence [gepd[gEigE  mr0deouSeezaowagpi(emergency  responders) sesolelygn
elpadsoadagud(easier communication)§Eoopdi G§005edma[R6 ©&:08[ge:(final full test)

olgp6et =a[03dia0bg(preliminary test)qps [girpdaopdsadl qpogt 3a0pd{gj0opd

Lamp Test

Lamp test o3"Flash test" opejoopds eedjgecodoopdi Fire alarm panel colopE lamp test vpo0pd
00050069 A§oopdi o3 function 20p5 LED gp: comEiecomnt: 0desoqé [§620oi Code soq)
multi-zone panel gp:og€ system o3 reset cpdBees005 "Lamp Test" cvde$ opad(button)

0069 A§qepdi

Panel Alerting

Alarm

Fire alarm system op€ [gooosn eB:e0:dlidl 006$0ndep [§Bes00p5(potentially serious problem)
o3 eodlge$aecgad panel edoge alerting indicator dlo€lgls [gbaopd LED 8:co€: c5c880b
320500048 [gpSe5088001 Fire alarm panel gpeaiadiope sc00503E eubgdoopd indicator
qps 30 Qé]gl%ﬁeou

Alarm 20p5 8:ecn€esod eeblgoogd "Fire" 2Bewrod "General Alarm" [g6o0p5i Smoke detector
qp: heat detector qpsi sprinkler flow switch qps manual pull station qps manual call point qpsi

0020p503 00b99e activate [gdom fire alarm panel o3¢ alarm sa6[g32650009 (alarm condition)
[g6edl eselozpEs 2003a0i005N

Alarm 356[g2a6s[gbnqIC 3268000720832058:q cogPiogadgRogs hom gps $C strobe gps
©00pd notification appliance gp: activate [§6c86wpbi  Fire alarm panel edlopé alarm ©oo&

[g6edes00pd esep(alarm originated)od cudjgeosaopd

Alarm [98ecloogd device o} reset cpdfgreoon alarm panel o3 reset cpS§EBGuRdI powo-
manual pull station &1 handle 03 de§ocoesep(normal position) cepadogeof§ecsn panel 03

reset cpdg) qoopdi

Audible Silence

Audible silence indicator o3 "Alarm" indicator gpig¢ 03¢] s2:c0pS0Eo00n Audible silence &
3280050000  fire alarm panel aopd alarm condition [gdesedgdaopdi o8ead5 notification
appliance qpzod 320503056808 (silence) [gapdoosge: [gdaopdi

Alarm [go52503 cBodesxng{girpdBs(alarm is silenced)esno alarm condition [gdedl e5a0pd
30305 emergency service qpegdlo3oopd elevator gpsi stairway pressurization function $&
ventilation function ©20p5 function gp: s0oSpesed [§038edi Beodd audible silence

006000:600500p5: 65005000 alarm 22000 00699 [gdedconagC notification appliance qps re-
activate (68800

Pre Alaim

00§),600 system qpsogd alarm o3 2250¢ $6e0E[9E coodE0s0RdN B0 pre alarm $C alarm
0pq) 3990¢ $690¢[gE alarm cpodeo:a0pd system qpzad two stage system op Galaogdi Pre
alarm [g®ese[ogpEad LED &4g cwblgoopdn Device $6§jr 320ddg)q) cocdcopdieomt: device
06§sen alarm 33908 $690¢ cpodeog Goodcopdieomes pre alarm $¢ alarm [géedleznt
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[g1cpE8E205n

[30oE 2005005000005 3290 (predetermined time limit) eepoSag pre alarm [gdedoopd
oB3508000demPrgsognag€ full alarm [gdedlesnt 0§naSrodoom§Eaopdi

False alarm [g6edeapfoopdesepypiopt two stage system o3 saadigecodoopdn cpgpod
agodgGogs 9053600 G0yl [Feroop) 6emcd3Pq:s two stage system o3
20ddgjecofoopdn

Pre alarm LED &:co:eg[gl: device 0ob99 activate [g6eooe{opé [§6o0p0i Smoke detector
2pC:d B:Sianspdicd oleepodgtielopoopd: pre alarm [§88Eo0pdi cdeonodesnt
qP2o0Rd 8:8sqp: woleepadeonieamaeoyp&an full alarm ¢lgdedl[ge: [gdoopd

System layout 3360lopE ©oopde) pre alarm condition o3& NAC qpoogd activate [gbeonE:
[§68E20051 0dsgpSe3aogE pre alarm condition 20p5 alarm condition ewrodeome(o3pE alarm

signal eaode0:eo0500pbs 50550069t 32/0Pe0:8E0051 ABelopE NAC gp:aopd activate
Eﬁuél QE&Qé(Y% Qe GQ)GI% @@&%&Gou

Voice evacuation system §o0o0 326e0005333¢piopE pre alarm condition [gbeselopEs
e5205006038(0322q105q: cpdbeusepdlgbejogpts cdodfodelmgrer§Eanddi

Priority 2 alarm

Trouble
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Priority 2 alarm o3 "security alarm" =[gd ¢ob0p&Ea0pdn Terminal opE secondary device
0b§s§ §odsocdcoxsB o} secondary device activate [gdogE priority 2 alarm LED &
cose50366p0n

Secondary device 20p5 security system 1 building management system a300p0d oolgpseom
fire alarm control panel o3¢ device od§§js (96§05 Program cpOoos0pd Fedlopt

woopde) panel og¢ alarm condition [gdedlwpdn olgdedlepda’ adigodeosoopd

Trouble LED 8:c0o&:e$0qC 30602 "Fault” o800nod §),u38:q0 "Defect” [gdedles00000p 0odun
§E20p5n Panel edogt LED & sa[grotsesgl:(steady) a3wupdd §050pcdda50r05(flashing)
[g0e5[gEs0005 trouble condition [gbeselopE: cudlggt{ydaopdi Trouble condition gpsoopd
smoke detector a328 sagfqp: 0€eepod[gls adwupcd  system 320pE8:3  electrical problem
[§6edl[g€: oBelopE [988Ea0p5N

@8qP:m05$050 e50009903 disable apO[gE: (disconnected from the system) circuit o disable
cd[gts 329§ 00dc0§opt Fesoies[gts(low power on the backup battery) notification
appliance qpz0? disable cpbooddgls ground faults o3eopod short or open circuit
[g8[gE:03e[o3pE “trouble condition” [g6edI§Ea0p51 Trouble condition [gbesayE alarm panel ¢
20509056 concddepdi - egeaqaopd system gpiogE 93cS(bell)od activate cd[gt:eloppe
trouble condition [gded§Ea0p5

Trouble condition [gdedleoo0pd zone a3wwpdd device o3 panel edlogé ewdlgeosaopd

§L.ogC:qod(trouble  condition)o?  [g[g€c305ag€ "Trouble" indicator sacsaeaqpad (oS
[9§[95290:0880p5n Trouble alarm eqpodognieoqsi oo, system(EST) panel qpso? reset
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cde0:g$ c@20obI oo§|,eo0n panel qpiog o3ogpopd trouble condition o3 eedlg cusdEaopdn
3cS(bell) 2Boopdd bell circuit § [§ooogo099[gd edesay€ Trouble-Bell' vy eedlgeroadd

pow> - Panel's buzzer ¢ 32050305 ag2:q§ panel sagpspogE acknowledge button o3 §6q0op5n

Supervisory
Fire protection system &l 22805320 00d9eo? disable codaon:aq€ panel opE “supervisory
condition’{gbede5c3865 Fire sprinkler control valve o3 8o5aondgEs 1 lower priority initiating
device [g®o0pd duct smoke detector ¢ trigger [§8[gE: oo0pSoelopE supervisory condition
[g6e0I88a0pdn System 83&: saedogEeonody) latching $& non-latching $6§EaR(gr:&E 005
Latching cpboonzoopd panel qpiogE supervisory condition e§eo cog$sacgad panel o reset
cdeepd
Non-latching cpbaonsaopd panel gpsogE supervisory condition [gdeooopd saclgsacsqp:
0§ eonp00p55E 0oB[GIEs0d 3acdma609P0d Ssupervisory condition indication egpabagn:cedi
a3eo0d ongj,eo00 panel gp:aopd latching cpboonzoopbigbeo non-latching [gdeo panel o3
reset apd g& c33200005

AC Power Indicator
AC power indicator 8:co8ses0q€ panel 2005 dofeac(geacs (normal)gdaopdun vpeo§Eoogd

Panel 20p5 3980005008 (backup battery)o cqio0dencd320:0d saadigiod building's electrical
system ¢ cgqede10d52:0% Feadigjoonagqi€ AC power indicator S:cofiescdgwpdn AC power
[gobeomadogaiag€  trouble indicator co€cnf@ AC power indicator 8:305a30:0380pS
ae5005 o§cods(building  personnel)od  Ssqod(power failure)agaselogpC:  c003e0sdgepd
opdaop) indicator Ssqpse ©colsad AC power indicator &scoliesg[gCioopd system §
aqo0dencdemqflr dessacpdapdesigts(normal condition) [gdoopdn cgidedendbamiadio
[godeomadesaqC opbaopd 8o cotiesndded wupcdaoi
DC Power Indicator

DC Power Indicator 8:co&se5[g:0005 DC power (batteries) charged cpbesaopd a3wwrcd DC

power o3 3303ge520p507 eed[gfge: [§d20p5N od=dl trouble condition [gdedlesc86wpSi
High Rate

©2053232 eSewpodaopd 3a6[geacs(unusual power-line conditions) [gdedesaqC LED 8:col:

6503660
oQ.G Conventional or Addressable Fire Alarm Systems?

Conventional fire alarm system gp:20pd R&§32000 $dgpsgren  edFeomn  $pdi0p
[g9eomelopt an§cododomgpin ogiéioyCer 00beo8E[moopdn opeo [gdsdypiopt eagobied:
@8(0)9 doCaopdeadleom addressable system o3 3203%gjgs o300 Beaod vogmedl a&( )9
()90 §oopd 226800053584p0pE addressable system gp:od 06s0E[030005

Conventional system qp:opE radial O6[gE ogudon§econ:aopd detection circuit qpzod 320¢(g|
000200001 @$03E:03 radial detection circuit 02698[g¢ omoSopeoa0dI Sa500sed: sounder circuit $5¢
00680€20001 Device gpzaopd §eqCzoopd two-state (on/off) device gz 38030005
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i .
n . n

$-0p-0e Conventional fire alarm system cod9all dlox[oB 930500820005 [gBaopdn

_ &
u%“""ﬂ T . |
& , - |

== ii u=‘u'=. q."

_f I »

& 0p-og Addressable fire alarm system codoel dlod[o3zagudonsoond
Addressable fire alarm system gpsop€ “data communications technology” o3 saad(g¢] device
0069gE:803 ceng[o3pd(monitor)q) control cpboopdi Circuit 32038:q] detector $& alarm device qpod
p&sdaoami(loop or ring)odqElge §odsoaaonoogdi

Control panel cdlop€ detection device 0opd&ep esep(location) a§$E 200583005 39105
Fc0odgps(zone information) alarm sa§js3aens(type) 1 detection device 20pd ©pda0pd§I ©pdo0d
$05:(when and how)[g¢ alarm [g®edl20p51 93e0rcd ©pbaopd output device o3 trigger cpdeRd 02005
0303 0§ogd Sz

Detection device qpsod  03053E8Clcdqp:  2o0dwodeusepogE(addressing  [gopdepogt)
500:50505:0% 200dg§E20001 “Complex Automatic Addressing” a3eupod “soft addressing” §p5:0005
system ¢ device gpiel 03053E4A0503 3c360qpad copdeulgaspd: [gBoopdi Device 6d§ ocpod
codeaosgpod 320q)q) address qps 2005005(gE:0? *hard addressing’ vpeslaopd
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Detection device gp:og€ ‘analogue technology’ 03 3208sgjoon:00p5n 0obossoqC saelgeeesod
a8adq) sensitivity o §§03(adjust)$Ea0p5n Sensor gpzaopd variable signal voltage o3 digital number
203Ce[pE:cd[g: s0S:00¢(analysis)qp: [gopdaopd

Addressable system gpzeil 3a0:000g05(advantage) qped

(0)emood[ o9gudoniaqpicd cagpg@Coopdi (reduced cable requirements and installation
costs)

(D§qC:05  0zE:000aNE§H9E  Tooogped  §odeocdooieamelopt esepeiadiogt  Gdop
[g©2025 (simple loop based wiring common to all areas and all devices.)

()32003 e[gptscd8Eaopdn [g[gE[gta elpEicdfgqps [grpdes 320000034l dom|egpiad
[g§c0pb ogudon§iqs ocdeabeon (increased flexibility to encompass changes and alterations
without major re-wiring.)

(G)2228(gp5e00005 Buxgp:ad detector gpis 3a09udonoy 036) 02650E§E200i (sounders may

be more easily integrated with detection)

(§))Conventional system 0393 @& esep 020033 0099 [§0e52050p wewd(gad point codesi
MefgEesqpio?d ooadipig oBoqgn eudlgeosaopdi (displayed point text identification in the
event of alarm rather than just a zone or area number.)

6)saemgpoged  [gooogogpeelgglia§saogad  [gbqoSdoopd  salgdeagdgpid  9oBon&ioné

ooo:oaén (event Log for fault finding and other diagnostic tools.)

$ 0p- Jo 3208:000903¢: fire alarm system 006e0Ea00:003 3D view [§¢ eodlgoo:d

09.q Hybrid Fire Alarm System

Conventional device $& addressable controller qp: interface module qpso? =aadige)
edlEsopSi0oms(integrate)oopdosdod hybrid fire alarm system vpeslaopdi Conventional fire alarm
system ¢ s0:000g05qps $& addressable fire alarm system o sazo0gEdgP: $OJEAdg§gs 320305
[§60005 addressable $& conventional system $8§jscd:0303 0§2005g105qpaa0pE:500 83E:deE
§oopdi
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Fire Alarm Systems

0.0 Fire Alarm System Services

Bodqqg(reliability) deomEicoq$ fire alarm system gp:o? service program qp: ceaRcosGe
2§08 06:000006501g: [g[qEadS:a384gCs(periodic testing! inspection and maintenance) ©a0p503
[giopSe§ 832600051 [giapboopbeasl eeanabop eudlgoon:apd saqodgp: $E¢ 03058qeRdi

() NFPA code requirements

() Local authorities having jurisdiction (AHJs)

(p) System manufacturers’ recommended inspection and
() Maintenance requirements

(§) Required annual fire alarm system testing 03$& o30528qepdi

W " Detector Zone 1
Addressable
Multi-Zone X7 7 %%’ Detector Zone 2
Fire Controller —
% Detector Zone 3

Key: &7 Detector or call point
<] Zone/ Line Isolator Module

(’3 0p- Jo Addressable loop system circuit with spurs. Where detectors and ancillaries have

integral line isolators, additional isolators are not required.
Conventional devices - any reputable manufacturer

B o ol

:

Address lines
Zone Signal

[

Built-in Hand-Held Note Book Palm PDA
Printer Printer

Q 0p-J Typical Hybrid Fire Alarm System (conventional with hardwire addressable add-on)
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Example of a FireClass EN54-13 Approved Addressable system

FireClass addressable system
composed by a 1 loop panel and
a 4 loop panel in a network. In
the loops there are detectors,
callpoints, sounder, sounder/
beacons, I/ modules

= &

L M. ga m

Chapter-13 Conventional and Addressable Fire Alarm Systems

= - =
=} &

-

—
(S
®

“amm

q) 0p- Jo Fire class EN 54-13 approved addressable system

2p.@ Why Are Fire Alarm System Inspections Important?
Fire alarm inspection [gepbepogt e80050leag0dgpsa? 06:000g5322600001

Inspect control panel

Verify monitoring connection
Inspect annunciator

Test pull stations

Test bells

Test audible/visual devices
Test elevator recall

Test door holders

0p.00 Fire Alarm Inspection & Repair

Test duct detectors

Test thermal detectors

Test tamper switches

Test flow switches

Test ground fault detection circuitry
Test for grounded field wiring

Load test of standby batteries

Fire alarm fire system oo6903€ smoke detector gpsodowon fire alarm control panel $&

oofgpzeo o3§oongpign Clolngoopdi Beaepyoopd cogp: ©[gEeogsapd esepat ondsotoon:
coneloPe 650D 0desogs o[gdSEeun $60D obesosg(annual fire alarm system inspection)
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[giopSg§opE component gps 320:0d:03 obesosqepdi Fire alarm system ¢ manual pull station qps
alert/alarm methods (strobes and horns)i smoke and heat detectors | duct detectors 1 annunciator
panels 1 main alarm panel $& oo[gp:eoo> communications sub-panel qps 1 backup battery 020503

Alo€oobi

SOUND1
SOUND2
SCUND3
SCUND4

Model:NW2490
MAX:5

I

T

|

I
Model:NW2490)

MAX:5

-JS Conventional smoke detector-2 wire

"3
(=)
(=]
=3
m
ES
ER
= ‘%
g e
[t=}
v
w
=
(o]
N
w
2 g
= 15
b= Q-
= (@]
<L
= °O~
£
o |
x 3
=1 - £
i {5 <€
Q =
- s
[ o
.EE N
E2
Qe
i
= p— = =
o = o
[-'4 B ~ [-'4
o = L - ! o
= i ! o~
— [# 2
— o f
~ = (% ~
I st W E
= % = 3 ] = =
2 = | z R
= (<] e o
= =

MAX:25
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T Sounder
Circuits *

240V AL Mains Supply

<:> 0p- J§) Fire class EN 54-13 approved addressable system

GomEio005098
Irl‘
Auiliary 24VDC OVF
Remote Alarm Input
Class Change Input
Key Switch Input
Fire C/0 Contacts
Fault C/0 Contacts
Addressable Sounder Circwt
Multi-Zone -
Control and
Interface
Equipment Dri
LOOP A "Sd
15 Sounder Circuit ‘EHT 6
' [Contact SounqlerC___ircunt
14 Momtoreg A

ji prlnklerVahle
13 1'| 10

Detector Relay Driver (12)
Zone4  Qutput relay toturn
on/off an item of plant

Conventional
Detector Interface
Module (8)

Conventional
Detector Zone

Devices at addresses 3, 5,8, 10and 12
require a 24V d.c. supply to power the
sounders (or bells) and detectors. This
can be achieved by using addressable
(and therefore monitored) remote
power supply units

Note:

Key: %55 Conventional Detector or Call Point
# Addressable Detector or Call Point
[+ Addressable Input or Output Command Module
& Sounder
B4 Line Isolator Module
M End of Line Device

¢ op- JG Addressable loop system circuit with conventional spur and addressable put modules.
where detectors and ancillaries have integral line isolators, additional isolators are not required.
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n
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i
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Ed

¢ 09~ Jq Hybrid fire alarm system

LsiD |
]
A

Sprinkler

System

= |

Loop Powered
SouncerBeacon
®
=
K
K
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09.00 Conventional $¢ Addressable Fire Alarm System el o3fgpeqedgp:

F26e02PEl 3:08:30pd:d(lay out) $& 3agudmnennd woopde] fire alarm system(FAS)
Bpeo0:0d egegudjogoopdi Single retail store 1 small restaurant 02005030393 32GEGHHY
codqpzaopd conventional fire alarm system $& c0Geaq>oopdi [(Beenzaopd 36800053331 oot
(large buildings or building campuses)o3op€ addressable fire alarm 0o6e0q$ 6felgd 82260001

Conventional $& addressable fire alarm system 0303€ a3[gPegEdgPsg> §oopd
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(0) Addressable fire alarm system o3§oo0ob9qE:8(individual detector)sl sagOdERCLOHGPOd

coe8&a0pdi Conventional system ¢ circuits (zones)ood9de 3gIOAZCOD 20§, 03000 GusSE
20001 @§00903 circuit 0269[gE ordsoEaonienpdoopdi

(J)) Addressable system gp:og€ oocdiqpigC eedg(text label identification) cosso0pbn powd- detector
1 o3 “Bedroom 1" op 0pdc3(map) coxeomelopé Bedroom 1 o€ smoke detector activate

[§620p507 aedlgeozaopdi

() Addressable system qp:3 [03oo€oocBeosged(early “pre-alarm” warning)qp: cpodeo:8Ea00
omos§on(responsible person)aopd alarm ¢lgde [BjooEaoo3eusgedyp: 326 8Ge§38Ea0pS

(G) odboSioyCanalgmacs(environments)  e[gpCicdagpd  cdodeagppBeaglgbesne  addressable
system § detector gpze 03 alarm threshold 6lgp&:c3§E205

(§) Addressable system qpsod opCidoogm(wired in a loop)saes(gE  AlaxmoRzagudonssoopdi
Conventional system qps? radial circuits $6§[g¢ dloonfoBpagubon§soopdi

(6) Addressable system qpsog€ system =a0pC:  [9BedPoopd  Fo[gbmaqod(events)  gpod
©05008:008(record)conq§eaopab real time clock $& event log Al§oopd

(Q [PFpero0pd addressable system gpzopE 9053qbeagia0pd (sophisticated) programming cpd[gEs
Olo€o0pbn 3gjeodd(complicated)oopd configuration [gopdgs adaopd

(9) Addressable system gpso0pd conventional system gz §E:0000qIE 0rS030805 §0% © 000%
3200 Jgp:§E200i

09.0,J Fire Alarm System o€ [8edl8€a0pd sacgzacsyp:
Trouble Conditions

Smoke detector circuit ogC [ged8Ea0pd [gocosogp:  SBewpod §)uatsqodgps(trouble
conditions)[g20p01

Open Circuit
Loop 32038: ondesepepy Aok [godeomadge: Bewpdd 3a8005030565[gC:0005 open
circuit [g&a0p5i (A wire is cut or disconnected at some point in the loop.)

Short Circuit
Alom[Begp: BBes[gls(by pass [gdes[gls) [pegod[gts B3adqodddgtselope dox(oy:
0069 $& 3a[gp:0009 Beslgt:aopd short circuit [§a0p51 (A portion of the wiring is effectively
bypassed. Usually due to loose or damaged wires touching each other.)

Ground Fault
Alon[3poopd ground conductor $&  oBesfgls(ground oyg:)  dooofoeaopd AB3ad
qod8:esB: duct 1 conduct 02005 20gr000§E§jE $& Bes[gEs [§020R5

[gocogogp:o? 320458 E[gE: (ability to sense problems) 2005 “supervision” [g6a0p51 Supervised
loop qpsogE end-of-line resistor(EOL resistor) o3wwpc® EOL Clo€aopbi Resistor 2005
2300008 0030000 Alum[Beeliznadiogt oopdfoopd  shorted condition o3 938EqS3a0305
006808 consfgs [gBoopd

13-27



Wwa3sAs wueje auly pughAy of -¢c

| UNJND JSpunts

& UML) J3punog Ba00S

comEo005098,

H‘
1104 584SH *

[dUB MLy

- ._-
[QaUDT 52

m &
alce ' -ecBn

auo7 sad sa0paq 28 SI0030180) 189 PUB SYOWS Wm0 e (ENwRyy  MNSISFY Bur] po pu3

Aejay yne4

Aejay any

.1

p a0y

Fire Alarm Systems

13-28



Clepatieclostont Chapter-13 Conventional and Addressable Fire Alarm Systems

09.0p Concept of Addressable Fire Alarm System

Addressable fire alarm system &l coGomOOEps(concept)o?d saoydiqId eedlgaonzaogdi
Addressable fire alarm system 32038:5 Al§oopd A3§oongp: s o3ud3ESClod(address or
device indentification number)dl§oopSn Panel $& o3§oogp: 3a0:00: Sag0d8CLNAgP: :[S300S
ocpudlogoopdi Panel o 03§oogpiondegtBod  3acoodoy ooneeoodi qoopd  SagEd
F20005GPsa) 226[gde) panel © 0§ogSnrd0o:0058003¢E: GeoEgrdEL:0dI

Panel ¢ device $0l05 101 &l 306gE650? Go200pd

Control Panel Interrogation

—— 101 What is your status? —¢

Class B (Style 4) Normal Operation

Device $0l05 101 ¢ desancfgeacs (normal condition)gdelogpEs panel 0633 [g$copd clglopzoopdi

FACP Memory @ @ @ @
7 N>
101 Normal
——— 101 Status: Normal
— Device Response

Class B (Style 4) Normal Operation
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comEo005098,

Panel ¢ device $0l05 102 &l 3266507 Go2000d

Control Panel Interrogation

—— 102 What is your status? —¢

101 Normal

FACP Memory @ @ (O}
N4 N N4

Class B (Style 4) Normal Operation

Device $3l05 102 ¢ Alarm sacfgsecs [goe[oppE: panel 533 [g§cod elglogpsoopd

------

FACP Memory

(10)——(102——103)

101 Normal
102 Alarm

FACP Memory

OV V03

—t—— 102 Status: Alarm

—t Device Response

Class B (Style 4) Normal Operation

Panel ¢ device $0l05 103 ¢l 226[gE650 Go:000

Control Panel Interrogation

103 What is your status? —¢

(10)——(102——(103)

101 Normal
102 Alarm
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Chapter-13 Conventional and Addressable Fire Alarm Systems

Device 4005 103 ¢ Trouble saefgzacs [g6e[ompE: panel a3 [gS$copd eglogpzaopdi

FACP Memory

101 Normal
102 Alarm
103 Trouble

—— 103 Status: Trouble

—gl

Device Response

Class B (Style 4) Normal Operation

Panel ¢ device $0l05 104 6 326[g22650% G001

PN

FACP Memory

=  Control Panel Interrogation

104 What is your status?

P A N A

101 Normal
102 Alarm
103 Trouble

101 102 103
N N Ny

Class B (Style 4) Normal Operation

FACP Memory

101 Normal
102 Alarm

103 Trouble
104 Normal

——————————————— 104 Status: Normal

———— Device Response

Class B (Style 4) Normal Operation

'

104

Device $0l05 104 ¢ dosancfgeacs (Normal condition)gde(ogpEs panel adadg§copd alglogpzoopd

13-31



Fire Alarm Systems Ceppieledleptont )

09.9G Circuit Trouble Condition
Circuit trouble condition (Device 103 $& device 103 safoyp:apE dluxmjgodesoopdn) Panel
¢ device %(3]08 101 & 39@@3;@§<7% GQ:ODéII

Control Panel Interrogation

—— 101 What is your status?

FACP Memory 101
\_

Class B (Style 4) Trouble Condition
Device $3l05 101 ¢ dossacfgsaes (Normal condition)gbelope: panel ada8[g$copd alglogpzaopdi

FACP Memory @ 102

101 Normal

—— 101 Status: Normal

g Device Response

Class B (Style 4) Trouble Condition
Panel ¢ device $0l05 102 ¢ 326[gE6507 Go2000

Control Panel Interrogation

gaoodo — 102 What is your status? T
FACP Memory @
N

101 Normal

Class B (Style 4) Trouble Condition
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Device $0l05 102 ¢ Alarm saafgees [96e[ogpEs panel 533 [g$copd elglogpzoopdi

FACP Memory

101 Normal
102 Alarm

(10) i0—(09)
101 102 = ——]
N

102 Status: Alarm

—— Device Response

————————

Class B (Style 4) Trouble Condition

Panel ¢ device $0l05 103 &l 326[g2650% Go:000I

Control Panel Interrogation

I
éééééﬁ — 102 What is your status? ¢
FACP Memory (107) 102 _@_@
N

101 Normal
102 Alarm

------

Class B (Style 4) Trouble Condition

Aloxm[Egodeseanalopé device 005 103 ¢ panel 8803 [gScopdelglopsgtied(no answer)dli

FACP Memory @ 102 —@—@
N

101 Normal

102 Alarm

103 No Answer —— Device Response
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Panel ¢ device $0l05 104 &l 306650 Go200pd

------

FACP Memory

Control Panel Interrogation

104 What is your status?

'

101 Normal
102 Alarm
103 No Answer

o[ [godeseomelopE device 3105 104 ¢ panel &85 [g§copdelglogpdgtedi(no answer)dl

FACP Memory

101 Normal
102 Alarm

103 No Answer
104 No Answer

(0)— (o o)— (o)

(

Device Response
Class B (Style 4) Trouble Condition

09.9§) Class A (Style 6) Trouble Condition (OPEN)
Panel ¢ device $0l05 101 &l 326[g26507 66200001 Slox[o3E0d REDANS §odeondoozoopdi

FACP Memory

Control Panel Interrogation

——101 What is your status?

(o) o—od

Class A (Style 6) Trouble Condition (OPEN)
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Device 4005 1016 dwS3a6[g3a65(Normal condition)gdelo3pE: panel cda3lg$copd alglopzoopdi

Class A (Style 6) Trouble Condition (OPEN)

FACP Memory

— Device Response

—— 101 Status: Normual

101 Normal

Panel ¢ device $0l05 102 6l 326[g22650% Go:000I

Control Panel Interrogation

Soa00o ——— 102 What is your status? T
FACP Memory @ _@ @
N

101 Normal

Device $0l05 102 ¢ Alarm saafgaes [96eforpE: panel 533 [g$copd clglogpzoopdi

1
LAAAAC Class A (Style 6) Trouble Condition (OPEN)
godddo
FACP Memory /61\ f . .
— Device Response
101 Normal
102 Alarm ——— 102 Status Alarm
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Panel ¢ device 405 103 & 636503 Goopdl don[Rpad REdaNE  §odsood
conseomelopé device s8a3 [Belgodoopdonade s005a3008Ea0051

I
855850 Class A (Style 6) Trouble Condition (OPEN)
FACP_Memory (107 _@_@ ,
N
101 Normal
102 Alarm

Control Panel Interrogation
103 What is your status?

Device 43105 103 ¢ Trouble condition [g®e[o3pE: panel 0593 [gScopd alglogpzaopdi

/1
2&5880 Class A (Style 6) Trouble Condition (OPEN)
FACP_Memory (107 _@_@
\_/
101 Normal
102 Alarm
103 Trouble —g Device Response
———— 103 Status: Trouble

Panel ¢ device $0l05 104 ¢l 326[gE650 Go2000

[
el aa Class A (Style 6) Trouble Condition (OPEN)
FACP Memory (10)——(0—(0)—(0)
N
101 Normal
102 Alarm
103 Trouble
104 What is your status?
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Device 4005 104 ¢ dossaclgeacs(Normal condition)gde(ogpE: panel adadg§copd alglogpzoopd

Class A (Style 6) Trouble Condition (OPEN)

FACP Memory (107 _@_@
(107 102

101 Normal

102 Alarm

103 Trouble — Device Response
104 Normal |~——+—— 104 Status: Normal

09.06 Class A (Style 6) Trouble Condition (SHORT)

Trouble Condition (SHORT) [gd[gCseloppé ©pdoopd device $&o 208005320905
(communication) eqeocon Short [§8[gE:0005 309§ aB:dkoopd [gooosnlgdaopd

Class A (Style 6) Trouble Condition (SHORT)

FACP_Memory (101) __@_@ .
o

101 No Answer
102 No Answer SLC FOI‘UF@

103 No Answer

10 Mo Answer Catastrophic Failure

-End-
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