®

UL 864

STANDARD FOR SAFETY

Control|Units and Accessories for Flire
Alarm Systems



https://ulnorm.com/api/?name=UL 864 2024.pdf



https://ulnorm.com/api/?name=UL 864 2024.pdf

OCTOBER 25, 2024 - UL864

tr1

UL Standard for Safety for Control Units and Accessories for Fire Alarm Systems, UL 864

Eleventh Edition, Dated October 9, 2023

Summary of

Topics

This revision of ANSI/UL 864 dated October 25, 2024 has been issued to add exception for

components

in Monitoring Integrity, 27.3.

Text that has been changed in any manner or impacted by ULSE's electronic publishing system is marked

with a vertical

line in the margin.

The revised r
2024.

All rights res
transmitted in
without prior g

ULSE provide
but not limited

In no event
including loss

Bquirements are substantially in accordance with Proposal(s) on this subjectd

erved. No part of this publication may be reproduced, stored nva retrie
any form by any means, electronic, mechanical photocopying) recording
ermission of ULSE Inc. (ULSE).

s this Standard "as is" without warranty of any kind, gither expressed or img
to, the implied warranties of merchantability or fithessfor any purpose.

Vill ULSE be liable for any special, incidental, ‘€onsequential, indirect or sin
of profits, lost savings, loss of data, or any-other damages arising out of thg

inability to us¢ this Standard, even if ULSE or an authatized ULSE representative has been

possibility of §
this Standard

Users of the
harmless fro
attorney's fe¢
Standard on {

h

uch damage. In no event shall ULSE's liability for any damage ever exceed th
regardless of the form of the claim.

lectronic versions of UL's Standards for Safety agree to defend, indemnify, g
and against any loss, expense, liability, damage, claim, or judgment (includi
S) resulting from any erforror deviation introduced while purchaser is storing
he purchaser's computer system.

hted August 2,

al system, or
or otherwise

lied, including

ilar damages,
2 use of or the
advised of the
b price paid for

nd hold ULSE
ng reasonable
an electronic



https://ulnorm.com/api/?name=UL 864 2024.pdf

tr2 OCTOBER 25, 2024 - UL864

No Text on This Page



https://ulnorm.com/api/?name=UL 864 2024.pdf

ULC Standards
| ULC Standards CAN/ULC 527:2024
Normes ULC Fifth Edition

ULSE Inc.
ANSI/UL 864
Eleventh Edition

Gontrol Units and Accessories for Fire Alarm Systems

October 9, 2023

(Title Page Reprinted: October 25;,2024)

@ panerican Natio,,a, s,
o

$o %,
& %

%
?NAD:EN 0% ©
ToNALE

I ANSI/UL 864-2024


https://ulnorm.com/api/?name=UL 864 2024.pdf

Commitment for Amendments

This Standard is issued jointly by ULSE Inc. (ULSE) and ULC Standards. Amendments to this Standard
will be made only after processing according to the Standards writing procedures by ULSE and ULC

Standards.

ISSN 0317-526X © 2024 ULC Standards
All rights reserved.

No part of this publication may be reproduced in any form, in an electronic retrieval system or otherwise,
whatsoever without the prior permission of the publisher.

at any time.

Proposals should be submitted via a Proposal Request in the Collaborative Standards” Development

Comments ir proposals for revisions on any part of the Standard may be submitted

System (CS

S) at https://csds.ul.com.

© 2024 ULJE Inc. All rights reserved.

Standard sh
regarding th

Our StandaF

This ANSI/U
25, 2024. T
occurred on

se Standards shall remain the sole and exclusive property of ULSE Inc.

Transmittal Rages, Title Page (front and back), or the Preface.

Comments d
time. Propo

Development System (CSDS) at https://csds:ul.com.

For informati
or email us 4

t ClientService@shopULStandards.com.

r proposals for revisions on any partof the Standard may be submitted to
als should be submitted via~a Proposal Request in the Collaborativ

on on ULSE Standards, Visit http://www.shopulstandards.com, call toll free 1-8

s for Safety are copyrighted by ULSE Inc. Neither a printed nor electronjc copy of a
uld be altered in any way. All of our Standards and all copyrights, ownershigs, and rights

| Standard for Safety consists of the Eleventh Edition including revisions thrqugh October
ne most recent designation of ANSI/UL 864%as an American National Starjdard (ANSI)
October 25, 2024. ANSI approval for a@tandard does not include the

Cover Page,

ULSE at any
b Standards

88-853-3503



https://ulnorm.com/api/?name=UL 864 2024.pdf

OCTOBER 25, 2024 CAN/ULC 527:2024 ¢+ ANSI/UL 864

CONTENTS

=Y - (=

INTRODUCTION

Yoo o RPN
(070) 071 o o] 1 =1 o1 £ PRSP
UNits Of MEASUIEMENT .....oveieiieee e
Reference PUbliCatioNS............ooiiii e,
(€[0T 1 T= 1 PP UPTORPPIRPPIN:

O WN -

|nfor atinn far Accacomant

UL~ R A~ B A~ g S e~ e A~ L T I

SOFTWARE
A € 7= 21 - | PP o SRR
8 Usell Access and Programming .............oeeeuuuieeeeiiie et Teeeeniin e eeeens
9 Softyvare Monitoring ..........oveeuiiiiiiii e Y
10 Soffware INTEgrity . ....oovriiie e e
11 Cornpare Program (Optional) .........coooeviiiiiiiiiiiiiieece e e,
12 In Canada Only: Field Detection Device Activity Report .0 oo,
INTERCONNECTED FIRE ALARM CONTROL UNITS AND.ACCESSORIES
T3 GeNEral ..o R e
LOCAL AREA NETWORKS AND/OR WIDE AREA'NETWORKS (LAN/WAN)
I € 1Y 11T O PP
DEGRADED AND STAND-ALONE OPERATION
ST € 1Y 11T |
POWER SUPPLIES
LT C T 11T = | IO T

17 Primary, POWEE SOUICE ... .ot
18 Selnondary P OWET SOUMCE(S). ittt e et e et tetieetteseesesensensenseneenrennss

19 Primary Batleries. .. ...

ON PREMISE

20 Control Unit Visual DiSPlay .........ooeeeeuuiiiiiiiiee e
D240 Bt B =T o 1= T
20.2 Trouble SIgNalS ..........oiiin e
20.3 SUPEIVISOIY SIGNAIS......couiiiiiieiii e
20.4 DiSPIAY ..eeieiieiie e
20.5 Sequential diSPlay ..........oviieiiiiie e
20.6 ANNUNCIALON. ...t
20.7 Supplementary diSplays .........coouiiiiiiiiie e
21 MaNUAL CONTIOIS ....uuee et e e e e et e e e e e e e e aaa e eeeannns
D2 I I 1< o =T - | PP


https://ulnorm.com/api/?name=UL 864 2024.pdf

CAN/ULC 527:2024 ¢+ ANSI/UL 864 OCTOBER 25, 2024

22

23

24
25

26

27

28
29

30

31

21.2 Required manual CONtrolS............oouuiiiiii e 55
21.3 Optional manual CONTIOIS.............oiiiiiii e 58
FUNCHIONS ...ttt ettt e e et e e e eeanneeeenns 59
22.1 Emergency control/ancillary fUNCHON ............ooiiiiiiiii e 59
22.2 In Canada only: Remote connection functions.............cccoooiiiiiiiiiiiii e, 59
22.3 SY S OM FESPONSE ...ttt ettt ettt e e et et et e et e et aeaaae 59
L3 o 1 £ OPP 60
2301 GBNEIAL. ...t 60
23.2 ClasSifiCatiON .. ...euiiii e e e aa e 62
23.3 Input/initiating deVIiCe CIFCUILS ........ccoutiiiiiiiii e 65
23.4 Supplementary-deviCe CIFCUILS ...........oiiu i 65
23.5 Signaling/notification appliance circuit operation ..............ccoooiiiiiiiiiii 66
23 C Data UUIIIIIIUII;\Jat;UI 1o :;IIII\IIO;HIIG:;IIH :;IIU U;qu;t .......................................................... 68
P20 VA o= TU | L E-To] =) o] = R -1 ISR 69
238 Low-power radio-frequency signaling ............cooeeiiveeiiinneneenin A 70
Sigal Priority......ooieei g e e 71
Opgrational Features (Optional) ...........ccoooiiiiiiiiii 72
25]1 Two-stage feature.........ccooooiieiiiiiiiiiiiiiieeie e b 72
25]2 Automatic alarm signal timer cancel feature — two-stage systems............... ... 73
2513 Positive alarm SeqUENCE ..........c.oveeviiiiiiiiiiiieieiiee B e 73
25/4 Automatic drift compensation and/or smoke detectop'sensing chamber supdrvision...... 73
25]5 Calibrated detector sensitivity testing .............cco. 8N 74
2516 Calibrated smoke detector sensitivity confirmation testing..................coo o, 74
P24 A o (=1 o =1 A PP PP 75
25/8 Smoke detector alarm verification (status change confirmation).................fo.cc.o.. 75
25/9 Alarm silence/signal silence inhibit feature~..............cccoooiiiiiiiniin 77
25{10 Automatic signal silence feature.... ... oo 78
25111 In the United States only: Multiplezdetector operation ..o, 78
25112 ReMOLE @CCESS ... civuiiiieeeee e e e e e e e e e e e 78
Building System Information Unit (BSIU) Processing Equipment Software ............Jo....cccccool. 79
26]1 GENEIAL ....iieiee e e e 79
2612 OPEratioN.......ccoeeee e e e e e e e e e e e 80
26]3 Display information ... ... .o e 80
26J4 Operation during abnormal conditions .............ccooeeiiiiiiiiiiiiiecieeeeeeeee o 81
265 Combination SYSTEMS........i it e et e e e eee e 82
2616 Installation infOrmMation .............cooeiiii i e 82
Voige Alarm FEatUrE ........o o e 83
2711 GENELAL . e e e e e 83
2712 Funclional SEQUENCE..........uiiiiiiiiii et e e e e e e, 85
2713 Monitoring iNtegrity .....coenii e 87
Emergency Telephone Feature.......................ccoocooii 88
CombINAtION SYSEMS ... it et e 89
P24S Bt B 1= 1= T 89
29.2 Mass notification system interconnection ..............ooi i 90
29.3 Carbon monoxide SIgNalING ........coieeiiiiiei e e e aae 91

29.4 In Canada only: Smoke single and multiple station alarms, carbon monoxide single and
multiple station alarms, smoke detectors and carbon monoxide detectors in suites of

residential OCCUPANCY .......oouu i et e e e e e eans 92
Releasing DEVICE SEIVICE .....cc.uuiiiiiiiiie et e e e e 93
30,1 GENEIAL ...ttt e e 93
K10 @ o= = o o H PSP 93
0T 0o (= @0 o | 1 o 97
R T T 1= = = | RSP 97
B 2 o Y=Y =T o] o] 1= PP 97
31.3 Firefighter's smoke control station (FSCS) .........ccouuiiiiiiiiiii e 97

K @ o= = o] H PP 98


https://ulnorm.com/api/?name=UL 864 2024.pdf

OCTOBER 25, 2024 CAN/ULC 527:2024 + ANSI/UL 864 5
32 Inthe United States Only: Marine Application ..o, 100
K I =Y 4 =Y - | SR 100
K 1T | =1 1 o [ USPP 101
33 Releasing Device (Non-Extinguishing and Non-Water Based)..........ccccooeeiiiiiiiiiiiinieeiinnnnnn. 104
I Tt I o 1Y =T U o] o] 1= 3 104
K B2 @ o= - 11T o U 104
33.3 Monitoring fOr INtEGIItY .......u e 105
IN THE UNITED STATES ONLY: OFF PREMISE OPERATION
34 Remote Station, Central Station, and Proprietary Services ............ccooooeiiiiiiiiiiiicii e, 105
g =T =Y - | 105
347 PTOTeCTEd PIremMISES UNITS ..o wwmeeomsomoseemsmsemm e Jee e 106
34.3 Supervising station UNits ... OV 108
34.4 Supervising station signal processing equipment ..............ccoooeom A 113
34.5 Transmission and communication paths .............ccccoovvivi b o 116
35  Auxiliary ServiCe .......coooeiiiiiiiiiii e D e 123
T I €= =Y - | -~ 123
35.2 Protected premises UnitS.........oooiviiiiiiiiiiiii e e e 124
35.3 Supervising and subsidiary station Units ................ccooveeniineeieeeeeeeee e 124
CONSTRUCTION
36 GENEral ...eeiiiiiieeee e O e e 125
37 In Canada Only: Product ASSEmMDIY.........ccovee e fZeeninieeiiiiiiieeieiiieeeeeiee e e 126
38 In Ganada Only: Operating Controls .......... 505 i o 126
39 ENGIOSUIES....c.uiiiiiiiiiiiieiiie e e e e 126
391 General.....ccccuuiiiiiiiiiieee e AN e e 126
39.2 Metallic metal ..o e e 126
39.3 Polymeric materials .........o.. e e 129
K1 I A 0701V - N R 130
39.5 Battery compartmentS s . ..o e 131
39.6 ENCIOSUIE OPENINGS 1.vnnieenieiiii e e e e e e e e e e e e e e e e e ene e e e e e e 131
40 Int@rnal Materials. ... oo e e 137
41  Acgessibility of Uninsulated Live Parts, Film-Coated Wire, and Moving Parts ....... ............... 138
42  Mefphanical ASSEMBIY ......ccoeiiiiiiiiii e 140
43  Brgnch-CircuiCoNNECHioN .........ooiieiii e e 141
431 GENEIAL. ... e e e e e 141
43.2 Permanently connected ..o e 141
43.3°Card-connected product...........c.coeviieiiiiiiiiiieiir e e 143
44  OtherField Wiring-Connesctions————rrrrrrrrrrr e e e 146
g B T o= | ST 146
44.2 Field-wiring compartment ... .. ..o e 146
44.3 In the United States Only: Power limited Circuits ..............cooeeiiiieiiiiiiie e 147
44 .4 Field-wiring terminals (general application) ............cccoviuiiiiiiiiii e 148
44 .5 Field wiring terminals (qualified application) ...............ooiiiiiiiiiiii e, 149
44.6 Field-WirNG [@adS. ......ouui et 149
447 COrds @Nnd PIUGS ... eeeeiieieiit e aaaa 150
L T 1 (=15 aF= T BNy T T TP 150
T B €T o= | PP 150
45.2 Splices and CONNECHIONS .. .. ...ttt e eeeeeas 151
45.3 Connectors and reCePLaCIES .......couuii i 152
4B ProteCtive DEVICES. ... e 152
47  Current-Carmying Parts. .. ... e 153
G TS T o Y- Tox T TS 153


https://ulnorm.com/api/?name=UL 864 2024.pdf

6 CAN/ULC 527:2024 + ANSI/UL 864 OCTOBER 25, 2024
49  Insulating Material ... e 156
50  Printed-Wiring BOArds. .........couuiiiiiiiii e 156
51 ENA-Of-LINE DEVICES ...ttt et e et e e e 157
52 Voltage-Dropping RESISIOIS. ... ... 158
L3 B O 1 VAT To [T 1= U 158
Lo ©70] a1 oY) o 1Y o1 £ PPN 158

BA.1 SWITCNES ...t 158
54.2 Lampholders and [ampPs .......oouiiiniiiiiee e 158
54.3 Operating MECNANISIMS ... ..ciiiii e e e 158
54.4 Across-the-line COMPONENES ........oiiiiiiiiiii e 159
ST O T = Lo 1 (o] £ 159
Lo = = 1 (=] 4 o 160
55 1 Rcuhal 3Uablc OtUI auc t_y }JU UOUd do OCUUI |da| _Y PUVVUI DUUT U s s s e s ssnnnsnnnnns 160
55[2 Primary dry-cell batteries..........c.ooooiiiiiiii e W 161
553 Lithium batteries .........oooeeii i S 162
56 Gropnding for Products Containing Circuits with Voltages Greater Than 30 Virms (42.4
LYo L S USTRPRRTY o A SUPURITY NSRRI 162
57  Seryicing Protection ..........cccoieveiiiiiiiiiiici e ke e, 165
57{1 General.......coouiiiiiiiii e AW e e, 165
57{2 Trained service personnel ...........c.oocoiveviniviiinein S o e 165
58 AntTnna Terminal Discharge ASSembIy ........cooiviiiiiiiiiiiite S e, 166
59 Profection Against Injury to Persons ..........cccoooiiiii e ™S e 167
591 General.......cccoooeviiiiiiiiiiiii W S i 167
59)2 Telescoping antenna ...........coouuviiiiiiieiiee e e e e e e e e e e e e et e e e e e e e 167
593 Sharp edges. ..o T e e 167
B4 Stability....ccevvieeeee e A e e 167
60 Corfosion ProteCtion.............viieuiiiiii e Y e e 168
61 Lochtion Considerations ............coveeiviis e i eee e e e et e e e e e 169

MARKINGS
A 1= 1= Y 169
63 In Janada Only: ReplacementParts ...........ccooveiiiiiiiiiiiiieeeieeeeeeeeeeeee e 175
64 Permanence of Marking.ih . ... e e 175

INSTRUCTIONS
65 Installation Wiring Diagram / Instructions...............ccooooiiiiiiiiiiiiiieeeeeeeee e 175
66 Opdrating-Mstructions.............coooiiiiiiiii e e, 183
67 Inthe WUnited States Only: International Languages............ccccooeveevviiinneiieninneecii o 184

PERFORMANCE TESTS
LT T 1= = - 184
69  Maximum Rated LOAd........couniiii e 186
70 NOMMAl OPEIAtiON .. .cuui it e et e e e e e e et e e e e e e e eaans 186
4 B Y Lo Ta 1) CoTqTaTo I fo ol 1] (=T | 1A/ 187

720 T T €= 3 =Y - 187
4 T @7 3 4] o =Y o1 £ 187
72 Electrical Ratings TSt .......iiiiiiii e 188
72 B 1= 2 =T = | P 188
72.2 POWET INPUL CIFCUITS ...ttt e e e e e e e e eanes 188
72.3 Other eXterNal CirCUILS .......iiii et e e e e e e e e e e e e eeneeeeens 188
73 In the United States Only: Power-Limited Circuits Test ..........ccooooiiiiiiiiiii 189
4 20 € T= g =Y - 189


https://ulnorm.com/api/?name=UL 864 2024.pdf

OCTOBER 25, 2024 CAN/ULC 527:2024 ¢+ ANSI/UL 864 7

74

75

76

77
78
79
80
81

82

83
84

85

86

87
88
89

73.2 Maximum VORAGE ... e 191
73.3 MaXimUM CUITENT. ... e et e e e e e e ean e eeanns 191
73.4 VA, (not inherently limited Circuits ONly) ...........ooviiiiiiii e, 191
In Canada Only: Power Source Limitations for Class 2 Circuits Test ............cccoeviviiiiiiinennnnn. 192
£ € =T =Y - | 192
74.2 Maximum VOIAGE ...t e e 193
T4.3 MaxXimUM CUITENT. ... et e e et e e e e e e e eanns 193
== Y 1= £ N 193
£ 0 € =T =T - | 193

84.2 Integral operafing deVICES ........ccvvuiiiiiii i e, 215
84.3 Power suppliEs .........oiiiiiiiiiei e e 215
844 Battery Gharger..........ooooiiiiiiii e e 216
e R 101 (=) e PRUPSRS NPT 216
84.6 Audible Signal deViICE .......covniiiiii i e, 216
8417 N0ICe amPIIfIErS .....oiive e e 216
L@ Y7 T4 To Y- Lo B =T PP SN 216
85.1 Products supplied from AC POWET .........oooiiiiiiii et 216
85.2 Separately energized CirCUItS .........coiiuuiiiiiii e 217
85.3 Battery charger transfer mechanism........ ..o 217
85.4 V0ICE aMPIIfIEIS ...viiii e 218
L= 153 1= 0 L 1= 218
oGt =T =T - | 218
86.2 Externally-induced supply-line transients ............ccooooiiiiii e 218
86.3 Internally-induced tranSients ... .. ... e 219
86.4 Input/output field-wiring transients..............ccooiiiii i, 219
Electrostatic DIiSCharge TeSt ... ... e 226
Radiated ElectromagnetiC FIields ..........ooouiiii e 227
Tests on Special Terminal ASSEMDIIES.......cooouuiii i 229
oS I I CT=T =T - | PP 229
89.2 Mechanical PUIlEEST ......oei e 229

89.3 FleXiNg 1St . oen i 230


https://ulnorm.com/api/?name=UL 864 2024.pdf

CAN/ULC 527:2024 ¢+ ANSI/UL 864 OCTOBER 25, 2024

89.4 MilliVOIt drop teST. ... e 230
89.5 Temperature teSt ... ..o 230
90  SHraiN-RElIEf TOST....uii i e 230
90.1 Cord-connected ProAUCES .........uuiiiiiiiii e 230
90.2 Field CONNECHON [€AAS .....coeviiiii e e e e e e 231
91  Abnormal Operation TeStS. .. ... 231
S I T =Y =T = | S 231
1 A O o =T - 1 To] o HA PP 232
91.3 Field-WiriNg CIFCUILS .....ceeiei i 232
91.4 EleCtronic COMPONENTS.......cciiiii et e e 232
91.5 Cooling fans and DIOWETS ...........iiiiiii e 233
91.6 Transformer BUrNOUL ....... oo e e 234
91 7 CUIIIIIIUII;UGt;UI 1o U;qu;to ....................................................................................... 234
918 Evaluation of reduced spacings on printed-wiring boards...............ccc....m W8] 235
92 Meghanical Strength Test for Metal Enclosures and Guards and Enclosure Parts’ Secured With
AAMESIVE. ... e e e 235
93 Ignition test through bottom-panel openings ...........c.cooooiviiiinii Gl e 238
94 Emeérgency Voice/Alarm Communications Performance Test............. 0 ccoevvvee o, 238
941 In the United States only: Emergency voice/alarm commupnications performance test .238
9412 In Canada only: Emergency voice/alarm communications performance test|.............. 239
95 Compatibility TESES ....ociiiiiiieiii e e 240
9511 General.......covviiiiiiie e NN e e 240
95]2 Notification appliance circuits (NAC)/Signaling CirCUits............cooeeevvveeeeeen el 240
9513 Power OULPUL CIFCUIES ... ....vee e e e e e e e e e e e e e e e e 244
954 Releasing device CIrCUIt.............oveeveein e AN e o 244
955 Signaling line circuit (SLC)........ovvvicamn @i 245
9516 Two-wire conventional smoke detectors™..........ccccoooieveiiiieiiiniiineeineeenee e 247
9517 Audio amplifier power input/output.characteristics tests ..........cc..coooi o 251
96 Leakage CUImeNt TESt .......iiiiiiiiii e e e e e e e e e e e for e, 251
97 Shdrt-Range Radio Frequency (RF)Devices Test........ccooovevviiiiiiiiiiiinniin o 254
9711 General.......coveeeiee N e e 254
9712 Reference level determination ... e 255
9713 Interference immunity ... ..o e 256
9714 Frequency SeleCtiVity .........covuiei e e 256
G715 Clash e e e 257
S A O =T I =Y 4 o L TSN ISP 258
977 Error (falsiNg) rate...........iiiiiiiiiii e e 258
9718 Throughput rate.........cooeii e e 259
9719 Transmitter stability tests........cooeiiiii e 260
97110 . Jransmitter accelerated aging test...........cccocoeieeiiiiiiiieeiiieeeeeeeeeee e 261
98 IntheUnited States Only: Long-Range Radio Frequency (RF) Device Tests......... .............. 261
1S < 2 I T=Y =7 | 261
98.2 Reference signal leVvel ..... ... e 261
98.3 Throughputrate test.........co i 262
98.4 Error (falsing) rate teSt.......oovniiii 262
98.5 Adjacent channel rejection test ...........ooiiiiiiiii i 263
98.6 Intermodulation rejection test....... ... 263
98.7 Spurious response rejection test ... ... 263
SR T O 1= T o P 264
99  Primary Batteries Test. . ... 265
1SS B I 1= =1 265
99.2 Battery trouble voltage determination ... 266
99.3 Battery replacement test ... ..o 268
99.4 Butt-type connection pressure test ... ... 268
100 Antenna End-Piece SeCUreness TESt ........oiiiiiiiiiiiiiiii e 269
101 Polarity ReVErSal TeST ... .. i e e e e e e e ens 269


https://ulnorm.com/api/?name=UL 864 2024.pdf

OCTOBER 25, 2024 CAN/ULC 527:2024 ¢+ ANSI/UL 864 9

L2 o T | (=T ] =1 o] =P 269
103 In the United States only: Environmental Tests for Marine Applications....................c.......... 270

MANUFACTURING AND PRODUCTION-LINE TESTS

104 Dielectric Voltage-Withstand TeSt..........coouiiiiiiii e 270
105  Grounding-Continuity TEST.......cooiiiiii e 271

ANNEX A (Informative) - EXPLANATORY MATERIALS

A5.2.3 In Canada only: ACCESS IEVEIS ......coeniiiiiie e 272

A10.3.2.1 In Canada only: Typical arrangement of equipment for fire signal receiving centres
AN SYSIEIMS ...ttt e e e e e 273

A10.6.1.1 Two-stage fire alarm system operation ..........cccccooevviin 0L i, 274

ANNEX B (I Canada Only) (Informative) — EXAMPLES OF TYPICAL CONDIFIONS RESULTING IN
STATUS CHANGES

ANNEX C (Informative) - STANDARDS FOR COMPONENTS



https://ulnorm.com/api/?name=UL 864 2024.pdf

10

CAN/ULC 527:2024 ¢+ ANSI/UL 864

OCTOBER 25, 2024

No Text on This Page



https://ulnorm.com/api/?name=UL 864 2024.pdf

OCTOBER 25, 2024 CAN/ULC 527:2024 ¢+ ANSI/UL 864 1

Preface

This is the common ULSE and ULC Standard for Control Units and Accessories for Fire Alarm Systems. It
is the fifth edition of CAN/ULC 527 and the Eleventh edition of UL 864.

This common Standard was prepared by UL Standards & Engagement Inc. (ULSE), ULC Standards, and
the Joint UL/ULC Task Group. The efforts and support of the Joint Task Group are gratefully
acknowledged.

This Standard was formally approved by the ULC Standards Committee on Fire Alarm and Life Safety
Equipment and Systems and UL Standard Technical Panel on Fire Protection Signaling Equipment.

Only metric S| units of measurement are used in this Standard. If a value for measurementis followed by a
value in other units in parentheses, the second value may be approximate. The first statgd value is the
requirement.

In Canada, there are two official languages, English and French. All safety warnings must be in French
and English. Attention is drawn to the possibility that some Canadian authofities may require additional
markings andfor installation instructions to be in both official languages.

Annexes A, Bland C are identified as informative and are for informational purposes only.

Note: Although the intended primary application of this standard is stated, in“its scope, it is important to note that it remains the
responsibility of the users of the standard to judge its suitability for their particular purpose.
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INTRODUCTION

1 Scope

1.1 This Sta

ndard covers requirements as related to the following:

a) Discrete electrical control units and accessories for fire alarm systems including smoke control,
releasing, Building System Information Unit (BSIU), and emergency communication systems;

b) Electrically- and electronically-operated amplifiers that provide speech communication and
distinctive sounds in conjunction with fire protective signaling systems; and

1.2 This St

to be employeg

standards as
a) CS4
b) NB
c) NFH
d) NFH
e) NFH
f) NFP
g) NFF
h) NFR
i) NFP
j) NFP;
k) NFH

) NFP

stems, having
nd AC).

ndard covers requirements for control units, fire alarm systems and control unit accessories

d in ordinary (nonhazardous) indoor and outdoor locations in accardance wit
bpplicable:

\ C22.1, Canadian Electrical Code, Part |, Safety Standardfor-Electrical Install
C, National Building Code of Canada

A 12, Standard for Carbon Dioxide Extinguishing-Systems

PA 12A, Standard for Halon 1301 Fire Extinguishing Systems

PA 13, Standard for the Installation of Sprinkler Systems

A 15, Standard for Water Spray Fixed Systems for Fire Protection

PA 16, Standard for the Installation of Foam-Water Sprinkler and Foam-Water §
PA 17, Standard for Dry €Chemical Extinguishing Systems
A 17A, Standard fer'Wet Chemical Extinguishing Systems
A 70, National Electrical Code

A 72, National Fire Alarm and Signaling Code

A 92, Standard for Smoke, Control Systems

h the following

htions

bpray Systems

m) NF

A 750, Standard for Water Mist Fire Protection Systems

n) NFPA 2001, Standard for Clean Agent Fire Extinguishing Systems

0) NFPA 2010, Standard for Aerosol Fire Extinguishing Systems

p) ULC-S524, Standard for the Installation of Fire Alarm Systems.

1.3 The products covered by this standard are intended to be used in combination with other appliances
and devices to form a commercial fire alarm system. These products provide all monitoring, control, and
indicating functions of the system. An installation document(s) provided with the product describes the

various produ

cts needed to form a fire alarm system and their intended use and installation.
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1.4 This Standard does not cover replacement parts for fire alarm systems that consist of products or
subassemblies of complete products manufactured in accordance with previous editions of their
respective standards.

1.5 This standard does not cover:

a) Manual boxes, automatic fire detectors, manual releasing stations, other initiating devices (e.g.
carbon monoxide, and other similar gas sensors) notification appliances not provided as part of the
product; and

b) In the United States only: Abort stations.

1.6 This Sta
control functio

1.7 The term

1.8 These re|

a)InC
Canad

b) In th
(FCC).

2 Compone

2.1 A compq
component. R
this Standard.

Exception: A g

a) Invd

produc

b) Is sy
2.2 A compg
use.

1 Il " 1 H 1 £ 1 n + otk
IUdiru UucTs T1IUL LUVET UTVILCS SUULIT as T1dlls, UdadlTipels, TTTIULUNS, ©LL., WITIUIT Y
NS.

“product” as used in this Standard refers to all items of equipment covered by

quirements do not include determination of compliance with:

anada only: The rules and regulations of Innovation, Sciehce and Economic
.

e United States only: The rules and regulations of the Federal Communication

nts

nent of a product covered by this\standard shall comply with the requirer
bfer to Annex C for a list of standards covering components used in the produd

lomponent shall not be réquired to comply with a specific requirement that:

lves a feature or ‘characteristic not required in the application of the com
[ covered by this-standard; or

perseded by-a'requirement in this standard.

nentsshall be used in accordance with its rating established for the intended

erform smoke

the Scope.

Development

5 Commission

hents for that
ts covered by

bonent in the

conditions of

2.3 Specific components are incomplete in construction features or restricted in performance
capabilities. Such components are intended for use only under limited conditions, such as certain
temperatures not exceeding specified limits, and shall be used only under those specific conditions.

3 Unitsof M

3.1

easurement

approximate information.

4 Reference Publications

4.1

Values stated without parentheses are the requirement. Values in parentheses are explanatory or

Where reference is made to other publications, such reference shall be considered to refer to the

latest edition and all amendments published to that edition up to the time when this Standard was

approved.
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4.2 The following publications are referenced in this Standard:

ASA S3.41, Audible Emergency Evacuation (E2) and Evacuation Signals with Relocation Instructions

(ESRI)

ASTM B117, Standard Practice for Operating Salt Spray (Fog) Apparatus

ASTM D396, Standard Specification for Fuel Oils

ASTM E11, Standard Specification for Woven Wire Test Sieve Cloth for Test Sieves

Standardized|Thermocouples

Code of Fedefal Regulations (CFR) 47, Part 15

CSA C22.1, Qanadian Electrical Code, Part |, Safety Standard for Electrical Installations

CSA C22.2 Np
CSA C22.2 Np
CSA-C22.2 Np
CSA C22.2 Np
CSA6.19, Rgs
CSA C22.2Np
CSA C22.2Np
CSA C22.2 Np
CSA C22.2 Np

CSA-C22.2 Np

. 0.1, General Requirements for Double Insulated Equipment

. 0.15, Adhesive Labels

. 0.17, Evaluation of Properties of Polymeric Materials

. 0.4, Bonding of Electrical Equipment

idential Carbon Monoxide Alarming Devices

. 65, Standard for Wire Connectors

. 66.1, Low Voltage, Transformers — Part 1. General Requirements

. 66.2, Low Voftage Transformers — Part 2: General Purpose Transformers

. 66.3, Low-Voltage Transformers — Part 3: Class 2 and Class 3 Transformers

. 94, Special Purpose Enclosures Industrial Products

CSA C22.2 No

CSA C22.2 No

. 153, Electrical Quick-Connect Terminals

. 158, Terminal Blocks

CSA 60065, Audio, Video, and Similar Electronic Apparatus — Safety Requirements

CSA-E60384-1

CSA C222 N
Requirements,

CSA-C22.2 No. 62368-1, Audio/Video, Information and Communication Technology equipment — Part 1:

, Fixed Capacitors for Use in Electronic Equipment — Part 1: Generic Specification

0. 60950-1A and 1B, Information Technology Equipment — Safety — Part 1: General

with Amendments 1 and 2

Safety requirements
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IEC 61000-4-3, Electromagnetic compatibility (EMC) — Part 4-3 : Testing and measurement techniques —
Radiated, radio-frequency, electromagnetic field immunity test

IEC 61000-4-20, Electromagnetic compatibility (EMC) — Part 4-22: Testing and measurement techniques —
Radiated emissions and immunity measurements in fully anechoic rooms (FARS)

IEEE Y32.9, Graphic Symbols for Electrical Wiring and Layout Diagrams Used in Architecture and
Buildings Construction

ISO 9001, Quality Management Systems-Requirements

MIL-HDBK-338, Military Handbook: Flectronic Reliability Design Handbook

MIL-STD-750, Department of Defense Test Method Standard: Test Methods for Semicondugtor Devices
MIL-STD 883H, Test Method Standard for Microcircuits

NBC, National Building Code of Canada

NFPA 12A, Standard on Halon 1301 Fire Extinguishing Systems

NFPA 70, Natipnal Electrical Code

NFPA 72, Natipnal Fire Alarm and Signaling Code

NFPA 90A, Standard for Installation of Air-Conditioning and Ventilating Systems
NFPA 2001, Standard for Clean Agent Fire Extinguishing Systems

NFPA 2010, Standard for Fixed Aerosol Fire Extinguishing Systems

RSS-Gen, Innpvation, Science, and.Economic Development Canada Radio Standards Specification
Title 46, Shipping, Chapter 1-Coast Guard, Dept. of Transportation

UL 38, Manua| Signaling Boxes for Fire Alarm Systems

UL 50, Enclosyire$ for Electrical Equipment, Non-Environmental Considerations

UL 268, Smoke Detectors for Fire Alarm Systems

UL 268A, Smoke Detectors for Duct Application

UL 310, Electrical Quick-Connect Terminals

UL 464, Audible Signaling Devices for Fire Alarm and Signaling Systems, Including Accessories
UL 486A-486B, Wire Connectors

UL 486E, Equipment Wiring Terminals for Use with Aluminum and/or Copper Conductors

UL 497A, Secondary Protectors for Communications Circuits
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UL 497B, Protectors for Data Communication and Fire Alarm Circuits

UL 521, Heat

Detectors for Fire Protective Signaling Systems

UL 746C, Polymeric Materials — Use in Electrical Equipment Evaluations

UL 1012, Power Units Other Than Class 2

UL 1059, Terminal Blocks

UL 1097, Double Insulation Systems for Use in Electrical Equipment

UL 1449, Sur
UL 1480, Spe
UL 1638, Visi
UL 1971, Sigr
UL 2034, Sing

UL 2043, Fir
Installed in Ai

UL 2075, Gaqd
UL 60950-1,

UL 62368-1,
requirements

g

J

ULC-S102,
Assemblies

ULC-S524, In

e Protective Devices

akers for Fire Alarm and Signaling Systems, Including Accessories

ble Signaling Devices for Fire Alarm and Signaling Systems, Including Accessq
aling Devices for the Hearing Impaired

jle and Multiple Station Carbon Monoxide Alarms

b Test for Heat and Visible Smoke Release *for Discrete Products and The
-Handling Spaces

and Vapor Detectors and Sensors
hformation Technology Equipmént — Safety — Part 1: General Requirements

Audio/video, information,~and communication technology equipment — R

tandard Method ~of Test for Surface Burning Characteristics of Building

stallation of Fire Alarm Systems

ries

ir Accessories

Part 1: Safety

Materials and

ULC 525, Aud

ible Signaling Devices for Fire Alarm and Signaling Systems, Including Acces;

ories

ULC 526, Visible Signaling Devices for Fire Alarm Systems, Including Accessories

ULC S528, Manual Stations for Fire Alarm Systems, Including Accessories

ULC 529, Smoke Detectors for Fire Alarm Systems

ULC 530, Heat Actuated Fire Detectors for Fire Alarm Systems

ULC 536, Inspection and Testing of Fire Alarm Systems

ULC 538, Single and Multi-Criteria Carbon Monoxide Alarms for Non-Residential Applications

ULC 541, Speakers for Fire Alarm and Signaling Systems, Including Accessories
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ULC 559, Equipment for Fire Signal Receiving Centres and Systems

ULC 588, Gas
5 Glossary

5.1 Forthep

and Vapor Detectors and Sensors

urpose of this standard, the following definitions apply:

5.2 ACCESS CODE - A unique alpha/numeric or similar set of characters that, when entered into a
software-controlled control unit, grants access to one or more levels of system operation.

5.3 ACKNOV
pressing a but

54 ACTIVE
simultaneous
positively ider
status signals
is to be interpr

5.5 ADVERS
with the prop
frequency inte

5.6 AIR-HAN
plenums. The

5.7 ALARM
required signal

5.8 ALARM
detection and
for a minimum
be accepted a

5.9 ANNUN(
displays, or of
condition, or Id

on.

MULTIPLEX SYSTEM - A system employing a communication megthed chg
br sequential transmission, or both, and reception of multiple signals; includin
tifying each signal. Employs devices such as transponders and transceive
pf each initiating device within a prescribed time interval so that'ack of receipt
bted as a trouble signal.

E CONDITION — Any condition occurring in a circuit or communication path
br signaling or interpretation of status-change .signals or both. Conditions
rference.

DLING SPACE - Space used for environmental air-handling purposes other
space over a hung ceiling used for environmental air-handling is an example.

CONDITION — The state of the control unit wherein an alarm response is gen
ing and activations occur.

VERIFICATION (STATUS CHANGE CONFIRMATION) — A feature of a
blarm systems to reduce unwanted alarms wherein smoke detectors report alg
period of time, or-confirm alarm conditions for a given period of time after reg
5 a valid alarm initiation.

CIATOR _</A" system component containing one or more indicator lamps,
her equivalent means in which each indication provides status information a
cation.

ived, such as

racterized by
j a means for
rs to transmit
of such signal

hat interferes
include radio

than ducts or

erated and all

utomatic fire-
rm conditions
et, in order to

alphanumeric
pbout a circuit,

In Canada only: As specified in the National Building Code of Canada.

5.10 AUTHORITY HAVING JURISDICTION (AHJ) — The government body responsible for the
enforcement of any part of this Standard or the official or agency designated by that body to exercise such

a function.

5.11

BUILDING - Any structure used or intended for supporting or sheltering any use or occupancy.

5.12 CHANNEL — A path for voice, data, or signal transmission. This may utilize the modulation of light,
radio frequency, current, or voltage within a frequency band or other technologies.


https://ulnorm.com/api/?name=UL 864 2024.pdf

OCTOBER 25, 2024 CAN/ULC 527:2024 ¢+ ANSI/UL 864 19

5.13

5.14

CIRCUIT CLASSIFICATIONS:

a) Hazardous Voltage Circuit — A circuit involving a potential of not more than 300 volts nominal
and having characteristics in excess of those of a non-hazardous voltage circuit.

b) Non-hazardous voltage Circuit — A circuit involving a potential of not more than 30 volts
alternating current (AC) rms, 42.4 volts direct current (DC) or peak.

c) Power-Limited Circuit — A circuit wherein the power is limited as specified in Table 73.1 and
Table 73.2.

CIRCUIT TYPES:

a) Andillary Circuit — A circuit which connects a control unit and/or transponder to antillary devices,
locatedl within the protected premises.

b) Communications Circuit — A circuit or path connecting subsidiary/satellitel station(s) to
superyising station(s) over which signals are carried.

c) Extgrnal Circuits — Circuits or wiring leaving the product.

d) Initipting Device Circuit — Circuit to which automatic or manual initiating devices pre connected
where|the signal received does not identify the individual device operated.

e) Inpuit Circuit — A circuit connected directly to conventional field devices and empldyed to provide
a contfol unit and/or transponder with field device status information.

f) Notification Appliance Circuit — A circuit or path.directly connected to a notification appliance.

g) Oufput Circuit — A circuit connected directly to field devices and employed to provide an alert
signal, alarm signal or other output functions.

NOTE: [The following are considered typical &xamples of control unit outputs and may utilize conventipnal field devices,
active field devices, or supporting field devices (For data communications link operations):

1) Signaling circuits — visual and/or audible tone and voice circuits used to notify occupants;
2) Releasing device circuits energized by the control unit;

3) Remote visuahdisplay circuits;

4) Smoke control circuits;

5)\Non-extinguishing and non-water based releasing circuits;

6) Other ancillary circuits powered by the fire alarm system, and

7) Power circuits.

h) Polarity Reversal Circuit — Direct-current circuit employed where an alarm condition results in a
polarity reversal on a communications or transmission line.

i) Signaling Line Circuit (SLC) — A circuit or path between any combination of circuit interfaces,
control units, or transmitters over which multiple-system input signals or output signals, or both, are
carried.

j) Supplementary-Device Circuit — A circuit provided by a product for controlling a device, the
operation of which is supplementary to the primary initiating and indicating devices of the control
unit.

In Canada only:
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NOTE: A supplementary-device circuit is referred to as an ancillary circuit which connects a control unit and/or transponder
to ancillary devices, located within the protected premises.

5.15 COMBINATION SYSTEM — A system within the scope of this standard whose components might
be used, in whole or in part, with other systems.

5.16 COMPATIBLE — The correct electrical, electronic, or mechanical interaction between a series of
system components that depend on individual unique characteristics and are connected together to meet
the requirements of this Standard (e.g., control unit and/or transponder and field devices).

5.17 CONTROL UNIT — A component which provides the control and logic processing for a fire alarm

system.

5.18 CONTR
employed to
annunciation.
auxiliary relay

5.19 CONTHR
initiating devid
signals require

5.20 CONTR
change signal

OL UNIT ACCESSORY - A device or appliance externally connected to a’'¢on
assure proper operation of a system or to provide supplementary- sig
Examples of control unit accessories are annunciators, end-of-line resistg
5, remote switches, fault isolators and the like.

OL UNIT, PROTECTED PREMISES - A unit that directly or‘indirectly monitor
es, processes any status-change signals, and performsdogical control to g€

d by the system type.

OL UNIT, SUPERVISING STATION — A unitsthat directly or indirectly rec

control to gengrate output signals required by the system type.

trol unit that is
naling and/or
rs or diodes,

5 the status of
nerate output

eives status-

5 from one or more protected-premises control-units and performs processing and logical

5.21 CONTROL UNIT SYSTEM TYPES -
a) Auxiliary — A system that uses the municipal fire alarm system for transmitting an alarm of fire to
the public fire service communications center. Fire-alarm signals transmitted from the premises are

receivg
method

b) Cer
automs
person

d at the public fire service.eemmunications center on the same equipment an

tral Station — A-System in which status-change signals at a protected

hel take apprepriate action in response to a received signal. The central supe

as alarms transmitted mahually from the fire alarm boxes located on the stre¢

tically transmitted“to a central supervising station where competent and

i by the same
t.

premises are
experienced
rvising station

is contfolled and.operated by a person, firm, or corporation whose business includes {he furnishing,

mainta

c) Loc

ning, or monitoring of supervised fire alarm systems.

bl = A system located at the protected premises which indicates alarm

trouble and

superv

sqry conditions via notification npplinnr‘pe within the prnfpr"rpr‘l Ir\rpmiep-Q

d) Marine — A local protected premises system that is intended to be installed aboard a commercial

vessel.

e) Proprietary — Local control unit installed at the protected premises with provision for connection
via a transmission channel to a Proprietary Receiving Unit. A system in which status change
signals occurring at the protected premises are automatically transmitted to an on-premise
supervising station where trained, competent personnel take appropriate action in response to a
received signal. The protected property may be contiguous or non-contiguous but must be under
one ownership.

f) Releasing — A local protected premises system that also initiates release of an extinguishing
agent upon the detection of an alarm condition.
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g) Remote Station — A system in which status change signals occurring at a protected premises are
transmitted to a supervising station at a public fire services communications center, a fire station, or
a similar governmental agency that has a public responsibility for taking prescribed action to
ensure response upon receipt of a fire alarm signal. Trouble and supervisory signals may be
transmitted to a supervising station at a different location.

h) Smoke Control — A system which, during an alarm condition, provides selective and overriding
control of mechanical fans, dampers, and the like to produce airflow and pressure differences
across smoke barriers to limit and direct smoke movement. A system is categorized as either or

both of the following types:

1) Dedicated — A system which is normally inactive and is used exclusively for the purpose

of smoke control

5.22 DATA
transponders
or a remote re

5.23 DEGR
communicatid

2) Nondedicated — A system which provides the building heating-ventilating-3

ir conditioning

(HVAC) function under normal conditions and provides a smoke controt’objective during a

fire alarm condition.

COMMUNICATION LINK (DCL) — The data channel between control
annunciators, active field devices and supporting field devices of a distribute
ceiving equipment control unit.

ADED MODE CAPABILITY — A feature whére;y under conditions off
n link failure, control units and/or transponders,~which remain connected to ¢

capable of r

transponders |which remain in communication with each ether.

5.24 DERI

5.25 DEVIC

multiplex chapnel while simultaneously allowing that leg’s use for normal telephone commur
F TYPES:
ve Field Device — A field device that can be uniquely identified by a cont

a) Act
transp

operate or to change its Operating parameters independently of other field device

comm

b) Add
its stat

ceiving inputs and activating outputs in the~areas served by the contro

D CHANNEL — A circuit that uses.thie local leg of the public switched netwo

bnder to determine_its presence and operating status, and which may be ¢

DN circuit.

ressable Device — A fire alarm system component with discrete identification
us individually identified or that is used to individually control other functions.

c) Ang

leg\Initiating Device (Sensor) — An initiating device that transmits a signal ind

units and/or
d type system

partial data
ach other, are
| units and/or

k as an active
ications.

ol unit and/or
ommanded to
5 that share a

that can have

cating varying

degre

s—of conditions—as contrasted—with—a conventionatdevice,which—camon

alarm/no alarm condition.

y indicate an

d) Ancillary Device — A device which has a life-safety application, and is connected to the fire alarm
system, but is not part of the fire alarm system.

e) Conventional Field Device — A field device that is usually connected to a control unit and/or
transponder on a common wiring circuit with other devices so that all devices on the circuit provide
a common status change information (e.g. fire alarm detection or signaling). Such devices cannot
be uniquely identified by a control unit and/or transponder unless there is only one device on the
circuit. (Refer to active field device).

f) Emergency Control Function Interface Device — A fire alarm or signaling system component that
directly interfaces with the system that operates the emergency control function.
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g) End-Of-Line Device — A device installed at the end of a circuit for the purpose of monitoring the
circuit for fault conditions.

h) Field Device — A device located remotely from, but connected electrically to, a control unit and/or
transponder to transmit or receive status change information (e.g. fire alarm detection or signaling).

i) Initiating Device — A manually or automatically operated device, the normal intended operation of
which results in signal indication from the product/system. Examples of alarm-initiating devices are
thermostats, manual boxes, smoke detectors, water-flow switches, and proof sensors. Examples of
supervisory signal-initiating devices are water-level indicators, sprinkler-system valve-position

signals

, pressure supervisory transmitters, and water-temperature switches.

j) Long-Range Radio-Frequency Devices — Any device that communicates between a protected

premisgs and a subsidiary station, supervising station, or another protected pren
private[radio network.

k) Manpal Abort Device — A self-restoring control unit accessory that allowsimanual i

abort f
1) Many

m) Prg
transla
when 4

n) Sho
equipm

NOTE: §
the requi

o) Sig
combin

p) Sup
conned

q) Sup
on a sq

ature of the fire alarm control unit.
al Release Device — A device that allows manual initiation of the’'manual relea

recorded Message Device — An automatically- or manually-actuated devic
e a pre-recorded message stored on a tape or other'medium into an electro
mplified and introduced into speakers produces voeal or tonal information.

[t-Range Radio Frequency Device — Any device that communicates with co
ent at the protected premises by low-power.radio signals in accordance with:

1) In Canada only: RSS-Gen

2) In the United States only: CFR-47, Part 15

hort-range radio frequency deviceinks are commonly referred to as wireless device links and r}
rements of Innovation, Sciences-and Economic Development Canada Radio Standards Specificati
ation thereof.

blementary Device — A device that has not been investigated to this Standard i
ted to a supplementary device circuit.

porting-Field Device — An active field device that monitors and/or controls othe
parate circuit and reports the status of the separate circuit to the control unit.

nises using a
hitiation of the
se feature.

B intended to

nic signal that

htrol/receiving

hay be subject to
bn.

naling Device — A eomponent that provides audible, tactile, or visible oytputs or any

ntended to be

r field devices

5.26 DIGITAL ALARM COMMUNICATOR RECEIVER (DACR) — A system component that accepts and
displays signals from digital alarm communicator transmitters (DACTs) sent over the public switched
telephone network.

5.27 DIGITAL ALARM COMMUNICATOR SYSTEM (DACS) — A system in which signals are transmitted
from a digital alarm communicator transmitter (DACT), located remote from the supervising station,
through the public-switched telephone network to a digital alarm communicator receiver (DACR).

5.28 DIGITAL ALARM COMMUNICATOR TRANSMITTER (DACT) — A system component to which
initiating devices or groups of devices are connected. The DACT seizes the connected telephone line,
dials a pre-selected number to connect to a DACR, and transmits signals indicating a status change.

5.29 DIGITAL ALARM RADIO RECEIVER (DARR) — A system component that receives and decodes

radio signals.
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5.30 DIGITAL ALARM RADIO SYSTEM (DARS) — A system in which signals are transmitted from a
digital alarm radio transmitter (DART) located remote from the supervising station through a radio channel
to a digital alarm radio receiver (DARR).

5.31

or a group of devices are connected.

DIGITAL ALARM RADIO TRANSMITTER (DART) — A system component to which initiating devices

5.32 DIGITIZED VOICE - A pre-recorded, digitally stored voice message that may be activated in the
event of an emergency or other conditions.

5.33 DISPLAY — The visual representation of output data or status information, other than printed copy.

5.34 InCan
DISPLAY AN
zones (as sp)
Facility, of the
may include 1
and control cq

5.35 DISTR
transponders

5.36 DRIFT
automatically

5.37 EMER
intended to in
effects of fire

5.38 EMER
communicatia
alarm and cor

539 EMER
originating an
to the occupa

hda only:

D CONTROL CENTRE (DCC) — Equipment used for the status display of

National Building Code of Canada) and for the manual control of(a fire alarm
hanual control for emergency voice alarm and emergency telephone function
ntre may be located remotely from a fire alarm control unit@nd/or transponder.

BUTED TYPE SYSTEM - A system consisting{of*two or more contro
one of which operates as the display and control center.

COMPENSATION — A feature of a smoke“detector or control unit that
maintains alarm sensitivity.

SENCY CONTROL FUNCTION - Building, fire, and emergency control fun
crease the level of life safety for dccupants in order to control the spread
Dr other dangerous products.

SENCY TELEPHONE £ A'feature of a fire alarm system, which provides
n between each floor area and a display and control center and/or the equipm
trol facility.

SENCY VOICE/ALARM COMMUNICATIONS — Dedicated manual or automa
d distributing*voice instructions, as well as evacuation signals pertaining to a f
nts of albuilding.

5.40 ENDP

DINT” (DCLN) — The end of the pathway where a single addressable f

required input

ecified in the sections: Annunciator and Zone Indication, and Gentral Alarm and Control

system, which
s. The display

units and/or

monitors and

ttions that are
of the harmful

wOo-way voice
ent at a central

tic facilities for
re emergency,

eld device is

connected.

5.41

5.42 EVACUATION — The withdrawal of occupants from a building.

EVACUATE POWER - Rated output power for a square wave used for evacuation purposes.

543 EVENT - Status change that requires visual indication or visual and audible indication as

applicable.

5.44 FAULT — An open, ground, or short-circuit condition on any line extending from a product.

5.45 FAULT ISOLATOR - A device or feature used to limit the consequences of a wire to wire short or
the consequences of low-parallel-resistance faults between lines of a transmission path.
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NOTE: A fault isolator may be a physically separate field device or it may be incorporated into another device apart from the control
unit such as a smoke detector or a smoke detector base.

5.46 FIELD WIRING — Conductors to be installed by others to connect a product to source(s) of supply,
devices, other products, and loads.

5.47 FIRE ALARM SYSTEM — A combination of interconnected devices consisting of at least a control
unit, a manual station and an audible signal device, designed to warn the building occupants of an
emergency fire condition.

5.48 FIRE COMMAND CENTER - The principal attended or unattended location where the status of the
detection, alarm communications, and control systems is displayed and from which the system can be

manually cont

5.49 FIREFI
overriding con

550 FIRE S
change signal
and logical co
trained person

5.51 FIXED
electrically to t

5.52 GAUGEH
respectively, N
Wire Gauge. F
metal of the

thickness of th

5.53 GATEW
control unit to
system contro

5.54 GENER

5.55 GROUN
of a wiring sys

Olled.

SHTER'S SMOKE CONTROL STATION (FSCS) — A product that includes n
frol capability over smoke control systems and equipment for the usetof the fire

GNAL RECEIVING CENTER — A unit or centre that directly. or indirectly rg
5 from one or more protected-premises signal transmitting“units and perforn
ntrol to generate output signals required by the system type while monitored
nel designated by the owners of the protected properties.

EQUIPMENT - Any equipment product that is. intended to be permanen
he wiring system.

S — Wherever they appear in this standard, the abbreviations MSG, GSG, an
flanufacturers’ Standard Gauge for Steel Sheets, Galvanized Sheet Gauge,
Reference to sheet metal by gaugenumber is intended only as auxiliary infor
ndicated gauge number may.not be used if the forming processes have
e sheet to a point below the specified minimum thickness.

AY — A device that is used in the transmission of digital or analog data from
other building-systems’ control units, equipment, or networks, and/or from ¢
units to the fire alagm system.

AL ALARM=An alarm signal transmitted throughout the protected premises.

I\ DED-CONDUCTOR - A conductor employed to connect the intentionally gr
fem'to a grounding electrode.

onitoring and
department.

ceives status
NS processing
at all times by

tly connected

I AWG mean,
hnd American
mation. Sheet

reduced the

the fire alarm
ther building-

bunded circuit

5.56 GROUND FAULT — A circuit impedance to ground sufficient to result in the annunciation of a trouble
condition.

5.57 GROUNDING CONDUCTOR — A conductor employed to connect non-current-carrying parts of
equipment, raceways, and enclosure to a grounding electrode at the service which is, in turn, connected to
earth ground or to some conducting body which serves in place of earth ground.

5.58 HEAT DETECTOR - A fire detector designed to operate at a predetermined temperature or rate of
temperature rise.

5.59 INPUT ZONE - An area or field device within a building which initiates annunciator indication as
required by government laws, codes or standards, or other parts of this Standard.
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INSTALLATION LOCATIONS:

a) Damp — A location protected from sun, rain, and water, but may be subject to moisture. Such

locations may include basements, barns, cold-storage warehouses, greenhouses,

indoor

swimming facilities, and the like. They may also include partially protected locations under
canopies, marquees, roofed open porches, and the like.

b) Dry — A location with a controlled ambient that is not subject to dampness or wetness.

c) Wet — A location subject to rain (or the spray of noncorrosive and nonflammable liquids) that may
become saturated with water or that is unprotected from the weather.

5.60
5.61 INTERC
5.62 KEYPA

containing id{
which each in

5.63 LEGF
premises to th

5.64 |Inthe

LIFE SAFET
system and fi

5.65 LOCAL
single or grou

5.66 MANU

5.67 MESS
product and ig

5.68 MONIT
operation of g

NOTE: Monitorin

D — A means of manually controlling the product. Provided with a visgal-ihg
bntified targets or indicator lamps, alphanumeric displays, or other ‘equival
dication provides status information about a circuit, condition, and/or.Jocation.

\CILITY — That part of the communication channel that connects each protec
e trunk facility.

Inited States only:

NETWORK — A type of combination systemthat transmits emergency ¢
e data to another life safety system.

AREA NETWORK (LAN) — A local afea high speed communication networ
p of buildings that does not form partof the public communications network.

AL STATION — A field device-designed to initiate a signal when operated manu

AGE(S) — Communicated-data that contains specific information relating to th
transmitted via a wifed ‘or wireless pathway from an origin to a destination.

circuit in a firevalarm system is detected.

h for integrity may be referred to as electrical supervision in other Codes and Standards.

5.69 MULTI

use.
icating device

ent means, in

ted building or

ommunication

that spans a

ally.

b status of the

ORING FOR INTEGRITY — A means whereby a fault condition which could interfere with the

PLEX — A signaling method using wire path, cable carrier, radio, or combing

tions of these

facilities characterized by the simultaneous and/or sequential transmission and reception of multiple
signals in a communication channel including means for positively identifying each such signal.

5.70 MULTI-CHANNEL SELECT ZONE SYSTEM - An emergency voice communication system
capable of providing more than three separate audio signals simultaneously to selected zones.

5.71

memory; for example, ROM, FLASH, PROM, EPROM, and EEPROM.

NONVOLATILE MEMORY - A storage device not alterable by the interruption of the power to the

5.72 NOTIFICATION APPLIANCE — A component that provides audible, tactile, or visual outputs or any
combination thereof.

5.73 OFF-HOOK — To make connection with the public-switched telephone network in preparing to dial a
telephone number.
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5.74 ON-HOOK - To disconnect from the public switched telephone network.

5.75 OPEN FAULT - A circuit impedance increase sufficient to prevent normal operation.

5.76 OPERATOR - Individual(s) responsible to access and operate the product and/or syst

5.77

em.

OPERATOR INTERFACE - Providing one or more displays and/or means of controls for manually

operating the product/system. This interface may be, but is not limited to, a Graphical User Interface (GUI)
such as a computer screen, a Liquid Crystal Display (LCD), a Human-Machine Interface (HMI), or other

audible/visible/tactile indicators.

5.78 PATH
information b

5.79 PORTA
be connected| to a hazardous voltage circuit, the product is provided with a-power su
connection to the supply circuit.

5.80 POSITIVE ALARM SEQUENCE - An automatic sequence that ‘results in an alarn
when manually delayed for investigation, unless the system is reset.

5.81 POWER SUPPLY — A source of electrical operating power including the circuits ang
connecting it tp the dependent product/system components.

5.82 POWER
providing opefating power and charging storage batteries. The power supply is usually
connected to storage batteries, and the power supply-battery combination is intended to prq
electrical ope
equipment is gperating in its intended manner.
5.83 PRE-A}
transmission g

NNOUNCE TONE - An)‘attention-getting signal to alert occupants of
f a voice message.

5.84 PRE-SI
operation of 4
notifying key p

GNAL ALARM(=;An arrangement where the operation of an automatic det
manual station actuates only a selected indicating-device or devices for th
ersonnel who then have the option of initiating a GENERAL ALARM.

5.85 PRIMARY .BATTERY (NON-RECHARGEABLE BATTERY) — Any battery which

r transmitting

LE EQUIPMENT — A product that is easily carried or conveyed by hand. When intended to

pply cord for

signal, even

| terminations

SUPPLY-BATTERY CHARGER - Aspower supply that serves the dual function of

permanently
vide all of the

ating power required by the equipment to which the combination is connecfed, when the

the pending

pctor or initial
e purpose of

by design or

construction ig nobintended to be recharged.

5.86 PRIVATE-RADIO FREQUENCY SYSTEM — A radio system under the control of th
station or other company where only private access to the system is permitted.

5.87 PROPERTY:

e supervising

a) Contiguous Property — A single owner or single user protected premises on a continuous plot of

ground, including any buildings thereon, that is not separated by a public

thoroughfare,

transportation right-of-way, property owned or used by others, or body of water not under the same

ownership.

b) Non-contiguous Property — An owner or user protected premises, where two or more protected
premises, controlled by the same owner or user, are separated by a public thoroughfare, body of

water, transportation right-of-way, or property owned or used by others.
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(Reproduced with permission of NFPA from NFPA 72®, National Fire Alarm and Signaling Code, 2022 edition. Copyright© 2021,
National Fire Protection Association. For a full copy of NFPA 72®, please go to www.nfpa.org.)

(NFPA 72® and National Fire Alarm and Signaling Code® are registered trademarks of the National Fire Protection Association,
Quincy, MA. All rights reserved.)

5.88 PROPRIETARY FIRE ALARM SYSTEM — An on-site facility in which the system is monitored at all
times by trained personnel designated by the owners of the protected properties.

5.89 PROTECTED PREMISES - The physical location protected by a fire alarm system.

5.90 RELEASING DEVICE (NON EXTINGUISHING AND NON WATER BASED)

support load
solenoids, rel
unlocking of €

5.91 RELE
(e.g. sprinkle
include eleva

5.92 REMO
directional da
unit service.

5.93 REMO
information to

5.94 REMO
from control u

5.95 RESET

5.96 RESP(
change or tro

5.97 RISK(
that circuit me

SING DEVICE SERVICE — The control of building safety systems§by the fire
pre-action systems and extinguishing systems). Examples of jtems which ma

E ACCESS - A connection between a remote device and a system th
a communications that is not associated with fire signal receiving centre/supe

TE CONNECTION — A connection on the control unit or transponder which g
remote receiving equipment or a fire signal.receiving center.

TE RECEIVING EQUIPMENT — Cantrol units and/or transponders that recei
nits and/or transponders in otherbuildings.

— A control function that attempts to return a system or device to its normal ng

DNSE TIME — The_time' lapse from the occurrence of an alarm or superviso
Iible condition to activation of system outputs.

ets one.ofdhe following criteria:

a) Th

T

potentjalavailable to the circuit is not more than 30 VAC rms, 42.4 V DC, or42.4V p

circuit is supplied by an isolating source such that the maximum open-

ors, smoke control and venting systems, fire doors, and extinguishing systems|.

Products intended to

mples include
the locking or

alarm system
y be controlled

At enables bi-
rvising station

rovides status

ve information

n-alarm state.

ry input status

F ELECTRIC'SHOCK - A risk of electric shock is determined to exist within & circuit unless

circuit voltage

pak; or

b) The circuit is supplied by an isolating source such that the current available through a 1500 Q
resistor connected across any potential in the circuit (including to ground) does not exceed 5 mA.

5.98 RISK OF FIRE — A risk of fire is determined to exist within a circuit unless that circuit meets both of
the following criteria:

a) The circuit is supplied by a power source such that the maximum open-circuit voltage potential
available to the circuit is not more than 30 VAC or 42.4 VV DC or peak; and

b) The circuit in which the power available to the circuit is limited to a value less than 15 W.

5.99 SATELLITE/SUBSIDIARY STATION — A normally unattended location capable of being manned,
but removed from the supervising station and linked to the supervising station by communication
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channel(s). This location interconnects signal-receiving equipment or communications channel(s) from
protected buildings or premises to the supervising station.

5.100 SECONDARY POWER SOURCE - Provides power when the primary power source fails.

5.101 SEQUENTIAL DISPLAY — Any visual indicating means which is not capable of displaying all
events simultaneously.

5.102 SHORT CIRCUIT FAULT — A circuit impedance decrease sufficient to prevent normal operation.

NOTE: Short-range radio frequency device links are commonly referred to as wireless device links and may be subject to the
requirements of Innovation, Science, and Economic Development Canada Radio Standards Specification.

5.103 SIGNALING — Operation of audible and/or visual devices for the purpose of.indigating an alert
signal or an alfrm signal condition.

5.104 SIGNALING LINE CIRCUIT INTERFACE - A system component that)connects a|signaling line
circuit to any qombination of initiating devices, initiating-device circuits, notification appliancgs, notification
appliance circuits, system control outputs, and other signaling line circuits,

5.105 SIGNALING TYPES:

a) Alarm Signal — A signal indicating an emergency condition requiring immediate action such as a
signal indicative of a fire.

b) Alerf Signal — An audible signal to advise designated persons of a fire emergency.

c) Coded Signal — Signal pulsed in a préscribed code for each round of transrission which
conveys information to identify the locationfrom which the status-change signal originated.

d) Delinquency Signal — A signal indicating the need for action in connection with a guard tour.

e) Distinctive Signals — Signalsebtained from different sounding appliances (such as bells, horns,
sirens,|and buzzers) or from. a single appliance (such as an electronic horn) where|a continuous
signal is obtained under©ne condition and a pulsing signal under another.

f) Evaduation Signal'= Distinctive signal intended to be recognized by the occupants as requiring
evacudtion of the building.

g) Gudrd Tour*Supervisory Service Signal — A supervisory signal monitoring the pg¢rformance of
guard ;fatrols.

h) Noncoded Signal — Signal from a notification appliance that does not give information on the
location of the initiating device which is in the alarm condition.

i) Supervisory Signal — A visual and audible indication of the active status of equipment that has
been installed for the protection of life and property.

j) Trouble Signal — An indication of a fault condition of any nature, such as a circuit break or ground
or other trouble condition occurring in the device or wiring associated with a protective signaling
system.

5.106 SIGNAL TRANSMITTING UNIT — A communication device that transmits signals from the
protected premises to the fire signal receiving centre/supervising station.
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5.107 SITE SPECIFIC DATA — Alterable data required for the control unit to operate in a defined system
configuration (e.g., labelling, zoning, alarm organization).

5.108 SMOKE CONTROL SYSTEM - An engineered system that utilizes mechanical fans and dampers
to produce airflows and pressure differences across smoke barriers to limit and direct smoke movement.

5.109 SMOKE DETECTOR - A fire detector designed to operate when the concentration of airborne
combustion products exceed a pre-determined level.

5.110 SOFTWARE - Programs, instructions, procedures, data, and the like that are executed by a
central processing unit of a product and which influences the functional performance of that product. For

the purpose of this standard, software is one of two types:

a) Exe
progrg

b) Site
which
of a s

5.111 SPEG
and a specifi
malfunction.

5.112 SPEE
product’s rate]

5.113 STAN
communicatia
outputs in the

5.114 STAN

5.115 STAT
dedicated spz

5.116 STAT
circuit from na

cutive Software — Control and supervisory program which manages the execu
ms and directly or indirectly causes the required functions of the product to be

-Specific Software — Program that is separate from, but controlled by, the exeq

ion of all other
performed.

utive software

allows inputs, outputs, and system configuration to be selectively‘defined to meet the needs

ecific installation.

IFIC TROUBLE INDICATION — A trouble signal which consists of a common
c visual indication which identifies the failed circuit_or item of equipment,

CH POWER - Rated output power while’,delivering audio frequency sig
d frequency band within the constraints ofithe distortion limits specified in this §
D ALONE CAPABILITY - An_\optional feature where,

n link failure, control units and/ortransponders are capable of receiving inputs
area served by that control unit and/or transponder.

DBY BATTERY — Batteries used to provide a secondary power source.

ONARY EQUIPMENT — Any product that is intended to be fastened in place
ce and is provided with a power-supply cord for connection to the supply circu

JS CHANGE INDICATION — An indication that results from the change of st
rmal to.activated.

5.117 STO

trouble signal
or operational

nals over the
tandard.

under conditions of data

and activating

or located in a
t.

hte of an input

AGE BATTERY (RECHARGEABLE BATTERY) — Any battery which,

construction, is intended to be recharged.

y design or

5.118 SUPERVISING STATION — A facility that receives signals and at which personnel are in
attendance at all times to respond to these signals.

5.119 SUPERVISING STATION SIGNAL PROCESSING EQUIPMENT — Computer based information
technology equipment located at a supervising station, subsidiary station, or remotely located in the
signaling path which receives, processes and displays alarm, supervisory and trouble signals for central
station, remote station or proprietary services.

5.120 SUPPLEMENTARY - Refers to equipment or operations not required by this standard.

5.121 SUPPLEMENTARY DISPLAY — Refers to a display not required by this standard.
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In Canada only:

NOTE: A supplementary display is referred to as an ancillary display.

5122 SWITCHED-TELEPHONE NETWORK — An assembly of communications facilities and central-
office equipment operated jointly by authorized service providers that provides the General public with the
ability to establish transmission channels via discrete dialing.

5.123 THREE CHANNEL SELECTIVE ZONE SYSTEM — An emergency voice communication system
capable of providing three separate audio signals simultaneously to selected zones.

5.124 TONE GENERATOR — A device intended to generate an electronic signal that, when amplified

and introduce
indicating an €

5.125 TRAN
control unit s

equipment.

5.126 TRAN

unit and the transmission channel.

5.127 TRAN
and activating

5.128 TRUN
facilitiestoa c

a) Prim
central

b) Sec
not all,

5.129 TWO-
conjunction wi

5.130 USER

H into speakers, produces a non-prerecorded, non-vocal, audible signal re
\vacuation condition.

SMISSION INTERFACE UNIT — A device that provides means to transmit fire

SMITTER — A system component that provides an interface between a prote

SPONDER — A component in a distributed type system, which is capable of re
outputs and that communicates the status of such devices to the fire alarm syg

K FACILITY — The part of the communications channel that connects twg
bntral supervising or satellite station.

ary Trunk Facility — The part ofia.communication channel that connects all leg
supervising or satellite station;

bndary Trunk Facility — The part of a communication channel that connects tw
leg facilities to a primary trunk facility.

STAGE SYSTEM — A system in which an alert signal sounds on any fire-inpu
th selective«alarm signals.

— An.nhdividual who operates or services the product.

5.131 VOICH

cognizable as

alarm system

atus to remote transmitting, receiving and proprietary fire prétective signaling systems

cted premises

ceiving inputs
tem.

or more leg

facilities to a

D or more, but

t activation in

F AVARM — General alarm or selective alarm Qignal hy means of live paging

nd may also

include automatic voice messaging.

5.132 WIDE AREA NETWORK (WAN) — A high speed communication network that spans beyond a
group of buildings that includes part of the public communications network.

5.133 WIRE-TO-WIRE FAULT — A wire-to-wire (short circuit) fault is determined to be a resistance of

0.1Qorlessa

cross the circuit.

5.134 ZONE - A defined area within the protected premises. A zone defines an area from which a status

indication can

be received or an area in which a form of control can be executed.

a) Input Zone — An area or field device within a building which initiates annunciator indication as

require

d by government laws, codes or standards, or other parts of this Standard.
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b) Notification Zone — An area covered by notification appliances that are activated simultaneously.

6 Information for Assessment

6.1 The following documentation may be required to determine compliance:
a) Schematic diagrams of all circuits;
b) Bill of materials;
c) Component layout drawings;

d) Assembly drawings;

e) Component specifications;
f) Marking to be applied to the product as required in Sections 62 — 64, Markings;

g) Ingtallation wiring diagram/instructions as required in Section” 65, Instgllation Wiring
Diagrgm/Instructions;

h) Opgrating instructions as required in Section 66, Operating’Instructions;
i) Ledst favorable system response time calculations’ showing compliance wilth the timing
requirgments of this Standard for any system configuration as described in the Installation

Instrugtions; and

j) Softyvare Integrity information as defined in 10:2.
SOFTWARE

7 General

7.1 Any progluct that is dependent-upon software program(s) to achieve proper operatior| shall meet all
the requiremgnts in this section.

7.2 Where ¢ompliance with-this standard is dependent upon the proper selection of soffware features
and parametdrs which arefield programmable, one of the following shall be met:

a) The software’shall not permit any product operation or contain any programming dptions that are
prohibjted by this standard;

b) The software shall be partitioned and identified in the field programming software as complying
or not complying with (a); or

c) A summary as described in 65.24 shall be provided in the front of the programming manual
describing all programming options and parameters that have the potential for conflicting with the
requirements in this standard and stating the proper program selections that would be in
accordance with this standard.

Additionally, information shall also appear throughout the manual where the specific feature or option
appears describing the requirements of this standard.

7.3 A release level shall identify the executive software of a product. A new release level shall be
assigned due to any changes in the executive software.
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7.4 With the executive software resident in the product, the release level of the software shall be visibly
marked on the product or shall be capable of being displayed on a visual annunciator provided as part of
the unit.

7.5 All software shall be resident in nonvolatile storage devices that are sealed against atmospheric
contaminants and not subject to mechanical wear of the storage medium. Integrated circuits and sealed
hard disk drives are examples of storage devices that meet this requirement.

Exception: Software and data that is of a supplementary nature or software used to initially program the
product.

7.6 Where the design of the product requires that status-change signals be stored in memory in order for
the signal to Qe displayed by the control unit, the software shall have sufficient capacity to [store not less
than the followling number of concurrent status changes:

a) Projected premises unit — Total number of initiating-device circuits \plus initiating devices
connedted to all signaling line circuits up to a maximum of 10 or 10 %6 the total| whichever is
greatet].

b) In the United States only: Supervising station unit — 10 % of the. total number of tfansmitters on
all trangmission channels up to a maximum of 500.

7.7 Where sfatus-change signals are stored in memory and the memory capacity is npt capable of
storing all pogsible signals simultaneously, the software «désign shall prohibit the overflow condition
causing corruption of existing stored data or causing the gantrol unit to perform in a degraded mode with
regard to the gtatus changes which are stored in memory:

7.8 Software within a fire alarm control system that interfaces to software in another system to provide
required functions shall be functionally compatible and the compatibility shall be indjcated in the
installation instructions of one or both of the compatible systems. This does not apply to supplementary
functions.

8 User Accdss and Programming

8.1 The exegutive program (shall not be accessible for change, modification, or addition by the user, nor
shall program execution depend upon site specific programming by the user.

8.2 Site-spegific programming is not prohibited from being performed at the factory or in the field. When
the product permits: programming in the field, the extent of the programming shall be |imited to the
following:

a) Assignment and mapping of protected premises output circuits where there is a procedure or
product feature that allows the programmer or AHJ to readily verify and review all programming.
Mapping of input circuits to a supervising station transmitter output circuit is not permitted and shall
be automatically accomplished by the executive program;

b) Setting of parameters and variables that relate only to topics influenced by use and installation of
the product; and

c) In the United States only: Actuation of the supervising-station receiver output circuits (audible
visual, recording) shall be automatically accomplished by the executive program without user input.

8.3 A security means shall be provided to restrict unauthorized access to site specific programming. The
restriction shall be by physical means or use of access code or special tool. An access code shall provide
a minimum of 1000 possible combinations. The security means shall not be the same as the access
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means provided to enable the products operational controls or features. The use of different passwords
meets the intent of this requirement.

In Canada on

ly:

NOTE: Refer to A5.2.3.

8.4

Initial site-specific programming or any subsequent reprogramming of a protected premises unit shall

require manual actuation of the security means at the protected-premises unit. Once activated,

programming

may be completed on-site or downloaded from an off-site location.

In the United States only:

Exception NQq.

downloading
permitted.

Exception No
an off-site loc

8.5 When th
or during any

8.6 IntheU

1: For a proprietary system intended to protect only contiguous prope
from the supervising station without manual actuation at the protected pr

2: The telephone numbers associated with a DACT are permitted to be repro
htion without manual actuation at the protected-premises utit.

e proper operation of a product is adversely affected due to actuation of the g
reprogramming, the product shall produce a visualtrouble signal.

hited States only: A protected premises unit connected to a supervising station

transmit a trodible signal.

9 Software

9.1 The exe
trouble signal

9.2 The fun
in the executi

9.3 The trou
a) The

b) The

[Monitoring

cution of the software shall be monitored. The monitoring means or watchdog
if routines associated with:the required functions of the program are not execu

bn of the Software:

ble signal shall result for any occurrence of the following malfunctions:
system does not execute its program due to a hardware or software fault.

memory function of the microprocessor does not function or is corrupted.

rties, program
bmises unit is

grammed from

ecurity means

receiver shall

shall initiate a
ted.

tion of the monitoring or watchdog, and the trouble signal shall not be prevenied by a failure

c) Rotation ceases, or fails to start when required, in a system that incorporates memory-storage
devices having rotating elements.

Exception: Supervision is not required when malfunction of the memory-storage device results only in loss
of supplementary information or features, and when the system is still capable of indicating the nature and
location of any status change.

9.4 Memory for assignment of and allocation of ancillary functions and/or operations shall be protected
as detailed in Section 8, User Access and Programming.

9.5 The executive software of a control unit, upon which any mandatory requirements are predicated,
shall be stored in memory in a format so as not to be accessible for modification. When required, executive
software shall be replaced in accordance with the manufacturer’s instructions.
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10 Software

10.1

Integrity

The software design shall cause the product to operate as intended and shall not contain known

critical defects which result in interruption of product operation, operation not intended by the design of the

product, or wh

ich is inconsistent with the requirements of this standard.

10.2 With regards to 10.1, evidence of software integrity shall be any of the following:

a) Software development using a documented process, which includes the test procedures, with
anticipated test results, specified in 10.4 and which complies with the requirements of ISO 9001.

b) Examination of the software operation by the manufacturer with a test and verification program

that is
items s

10.3 Docum
result(s), and i

10.4 The teq
follows:

a) Con
as des

! P | ) n | 14 4 L otk n H H ! !
HOULUTTITTTICU WILUT a tCol pidalT alfu I©Tol TTSoUlls WITIUTHT, al a TTHHTTUrTT, Tieiuucs Vel

pecified in 10.4.

pntation for 10.2 (a) and (b) shall include a description of the test methg
dentification of test equipment.

t program specified in 10.2 shall include performance-based testing of the
firmation of proper operation of all circuits of each applicable type, style and
Cribed.

1) Supervised initiating device circuits:

i) Subjecting the circuit to fault conditions (short, open, ground) and ve
condition is detected and the system responds as required.

ii) Verify the circuit will detect and respond to an alarm or, if applicabl
condition, and that the(system responds as required.

iii) Verify that thelalarm verification cycle completes correctly.
2) Supervised output\(notification appliance, master box, releasing, etc.) circui

i) Subjeeting the circuit to fault conditions (short, open, ground) and ve
condition is detected and the system responds as required.

i) Verify the circuit activates correctly when commanded by the system|

fication of the

ds used, test

functions as

class, verified

ifying that the

e, supervisory

iii) Verify that the output signal is recognizable and complies w

[s:
ifying that the
ith all timing

requirements.

3) Communication and transmission circuits:

i) Subjecting the circuit to fault conditions (short, open, ground) and verifying that the

condition is detected and the system responds as required.
i) Verify that messages are transmitted correctly in response to system
iii) Verify that incorrect messages are processed appropriately.

4) Signaling line circuits:

stimuli.

i) Subjecting the circuit to fault conditions (short, open, ground) and verifying that the

condition is detected and the system responds as required.
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i) Verify that a minimum of at least 1 message, per type, is transmitted correctly as

required.

iii) Verify that incorrect messages are processed appropriately.

iv) Verify that mismatches between the actual devices on a circuit and the expected

devices on a circuit are detected and reported correctly.

b) Confirmation of proper operation of visual annunciators and displays:

1) Verify that at least 1 event, per type, intended for the display and/or annunciator is

successfully routed to and displayed by the display and/or annunciator.

c) Con

d) Con

e) Cor

10.5 The te
products and

11 Compare¢ Program (Optional)

1.1 Where

11.2 A mea
data.

Z) Verity that events not intended for the display and/or annunciator are not di
firmation of proper operation of manual controls:

1) Verify that all key presses are processed.

splayed.

2) Verify that all key presses and menu selections generate the expected action.

3) Verify that incorrect entries are rejected and do not cause abnormal system
firmation of proper operation of all programming optiens:

1) Verify that programming options cause the,operation intended.

2) Verify that incorrect entries are processed-appropriately.

firmation of proper operation of intelligent devices that are controlled by the pal

1) Verify that the panel correctly(controls the device as designed.

s5ting information specifiedyin 10.2 (b) and (c) shall be submitted for reviey
whenever functions are added to the software of an existing product.

a compare.program is provided, 11.2 — 11.6 shall apply.

s shalbbe provided to identify the revision number or version of the installe

operation.

nel:

v for any new

d site specific

11.3 The process of comparing presently installed site specific data to a revised or incremented version
must occur prior to downloading to a control unit or transponder.

11.4 The compare program shall provide an accurate means of identifying all system changes, additions,
and deletions. Changes to be identified shall include: system timer settings, hardware, customer defined
location messages, and site specific input to output correlations.

11.5 The compare program or method of comparing site specific data shall produce a detailed report that
clearly identifies all system changes and can be stored and/or printed at a later date. Refer to 11.6 for
report specifics.

11.6 The compare program, or method of comparing site specific data report shall include the following

summary:
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a) Project name, executive software version, site specific data revision number, including time and
date stamp, plus last update time and date;

b) Control unit and/or transponder summary to include additions, deletions, and changes to
installed hardware, timer and default settings;

c¢) Active device summary to include device additions, deletions, and changes including customer
programmable messages; and

d) Programming or correlation summary that identifies all programming additions, deletions, and
changes.

12 In Canada Only: Field Detection Device Activity Report

12.1 This seftion shall not apply to Fire Alarm Control Units that operate solely withT€ohventional Field

Devices.

12.2 Where g Field Detection Device Activity Report of system events is available (and maintained by

the control pgnel's software), the Field Detection Device Activity Report ‘extraction procgss (ACCESS

LEVEL 3 or less) shall provide, as a minimum:

a) Timg Stamp of Event (Date, Month, Year, Time of Day in hfmin);

b) Anntinciator Label/LCD Text Displayed (Specific location of Device within building)

c) Zong ldentifier, or Device Type and Address (Smoke, Heat, Manual, Duct, Waterflow, Tamper,
etc.); and,

d) Typs

NOTE: All informg

of Event (Fire Alarm, Supervisory, Trouble, etc.)

tion will be shown in plain text format (without encryption).

INTERCONNECTED FIRE ALARM CONTROL UNITS AND ACCESSORIES

13 General

13.1
as a single sys

The int¢rconnections of fire alarm control units and/or control unit accessories intend

tem shallkbe monitored for integrity in accordance with Section 23, Circuits.

13.2 The fa

Itssrequired by 13.1 shall not affect the intended synchronization of vis

ed to function

al or audible

notification appliances.

13.3 Each interconnected control unit shall have the capability of being monitored separately for alarm,
trouble, and supervisory conditions, as applicable.

13.4 Unless interconnected control units located at a protected premises are intended to be installed
such that the display annunciation at each unit can be simultaneously observed, alarm, supervisory, and
trouble conditions, as well as reset, alarm silence, or trouble silence actuation originating at any unit shall
be annunciated at each control unit and non-supplementary operator interface.

13.5 The time periods for processing and activation of signals between interconnected units shall comply
with 22.3.2, 30.2.1.2, and 34.2.1.1, as applicable.

13.6 The programming of initiating, notification, and signaling points of the interconnected/networked
system shall comply with Sections 7 — 12, Software.
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13.7 Relays or modules providing signaling between interconnected fire alarm control units shall be
arranged to produce a trouble signal at the interconnected unit(s) when all power to the relay or module is
removed.

13.8 The operation of relays or other modules providing alarm, supervisory, or trouble (or the like) output
signaling shall operate as described for one of the following categories:

a) Common — Operates for all of the signals relative to its type (such as alarm, trouble,
supervisory).

b) Zone — Operates for specific zone/circuit input signals (non-programmable).

c) Pro

13.9 The function of the relay or output module shall be clearly defined in the\installation wiring
diagram/instriictions for the product.

13.10 Intercpnnected fire alarm units shall be arranged to function as a single'system with respect to the
resetting of alarm signals and not require the simultaneous operation of ‘mdltiple reset switches or the
disconnection of any wiring or equipment to reset the alarm system.

LOCAL AREA NETWORKS AND/OR WIDE AREA NETWORKS{LAN/WAN)
14 General

14.1 The fqllowing equipment relating to LAN/WAN' shall be in compliance with |all applicable
requirements jof this Standard:

a) Firg related equipment that is critical. to' processing or transporting required fire alarm data, for
example repeaters, switches, bridges, routers and protocol translators; and

b) Non-fire related equipment that allows access to LAN/WAN communication circyits installed to

prevent the impairment of fire equipment from non-fire equipment, for example barriers, gateways,
or sysfem isolation compenents and other related equipment.

14.2 Where|LAN/WAN isdéedicated to fire processing, it shall comply with 14.1.

14.3 Where|the LAN/WAN is shared by other premises operating systems, (including Lpcal and Wide
Area Networkls — LAN/WAN) operation shall be in accordance with the following in addition t9 14.1:

a) All prngrnmming and system r‘nnfignmfinnc shall assure a fire alarm system priority in
accordance with Section 24, Signal Priority;

b) All programming and system configurations shall assure a fire alarm system response time in
accordance with 22.3, System Response;

¢) Short circuit faults, open circuit faults, or ground faults in the non-fire system equipment or the
connections between the non-fire system equipment and the fire alarm products shall not impair
the required operation of the fire alarm system or prevent the required alarm, supervisory, or
trouble annunciation and signaling;

d) The monitoring for integrity as described in 72.2.1, shall continue to be met during the period the
system is used for non-fire purposes, for example General paging;

e) Non-fire functions shall not impair any required operation of the fire alarm system;
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f) Fire alarm visual displays and local audibles shall be distinctive and clearly recognizable over
any other signal even when a non-fire alarm signal is initiated first, and shall be in accordance with
Table 20.3;

g) Fire alarm signaling output circuit operation shall have priority over any other signal even when a
non-fire alarm signal is initiated first, and be in accordance with 23.5, Signaling/Notification
Appliance Circuit Operation;

h) A trouble signal shall be indicated as required in 20.2, Trouble Signals, if the response time is
exceeded; and

i) Failure of any equipment that is critical to the operation of the fire alarm system shall indicate a
trouble at the fire alarm control unit and/or display and control center within 90 s as required in

20.2, T

i) In
commu

14.4 To deté

procedure on any hardware or software network components, or circuit not'performing any of

system functig
required alarm

14.5 Commy
prevent degra

DEGRADED /
15 General

15.1 Where
capability and

reset and trolble silence switches with visual indicators, degraded mode capability and

capability indid

15.2 Where
capability and
with 15.3 and
return to norm

rouble Signals.

nications of the fire alarm system shall meet the requirements of Table 22.1.

rmine compliance with 14.3, the operation, removal, replacement, failure, or

ns shall not cause loss of any of the fire alarm functions{including supervisi
, supervisory, or trouble signaling, or actuation.

Jation of the signal in transit. Reliability of the signal shall be in accordance wit

AND STAND-ALONE OPERATION

distributed systems utilize~control units and transponders provided with
or degraded mode capability, each control unit and transponder shall have s

ators, which become\active only in degraded and stand alone modes.

distributed systems utilize control units and transponders provided with
or degradedimode capability, each control unit and transponder shall operate

15.4 within 300 s. Upon restoration of communication, control units and trans
bl operation within 300 s.

FoY nd Adanradad oanada A Aaratias nabled—thronahb n

15.3 Stand

Canada only: System bandwidth shall be monitored to confirmnthat all fire alarm

maintenance
the fire alarm
bn, or prevent

nication of alarm, supervisory, and trouble signals'shall be in a highly relialble manner to

N 34.5.7.6.

stand alone
ignal silence,
stand alone

stand alone
n accordance
ponders shall

bl o madae Bre. oS- o
TONC—anU—OCyrauC U ot C—opTTator; CriauiCt—a nmoaygrT preprogrann ot o

ftware, shall

maintain communication to all control units and transponders remaining connected and communicating
using the data communication link. Any control unit or transponder not able to communicate by degraded
mode shall default to operations in stand alone mode.

NOTE: Where multiple faults cause the network to be severed, it is intended for each portion of the network to function as intended
within the capacities of each section.

15.4

segment of the system remaining in communication to:

In stand alone and degraded mode operation, the activation of an alarm input shall cause the

a) Operate the alert signals and alarm signals in accordance with the system operating sequence;

and

b) Operate local relays in control units and transponders connected to ancillary devices in
accordance with the system operating sequence.
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POWER SUPPLIES

16 General

16.1
secondary), e

ach of which is able to separately power the product.

In Canada only:

Each product shall be supplied by at least two independent power sources (one primary and one

Exception No. 1: Wireless products complying with 19.1, 23.8 and Section 97 are not prohibited from using
a primary battery as the sole source of power.

In the United

Exception No
source of pow

16.2 The interruption and restoration of any source of electrical energy connected to a pr

cause an alar

16.3 A main
battery charg
elements of tH

16.4 Transfer of the operating power to the secondary: power source or return to the prin

power source

16.5 A visug
employing an

this requirement.

17 Primary

17.1  All prin
to the product

a) A 9
locate

States only:

2: Products complying with 19.1 are not prohibited from using a primary batt
er.

M signal.

power supply loss-restoration cycle shall not resultin,an abnormal operation.
brs whether integral with the product or assembled. for separate installation 3
e product and are subject to the same requirements.

shall not cause the loss of any system-Status signaling condition.

| “power-on” indication, visible after the product is installed, is to be present
operator interface. A unique.character presentation on a display device mee

Power Source

ary power soufrce(s) shall be monitored for the presence of voltage at the poin
such that, after reaching the voltages specified in 17.3, the following shall occ

pecific \frouble indication shall be annunciated at the protected premise fq
| at.a protected premises;

bry as the sole

pduct shall not

Rectifiers and
re considered

nary operating

bn all products

ts the intent of

of connection
ir:

r all products

b) A tr

ubtesigmatshattbetransmitted-for:

1) In Canada only: Products intended to interconnect to a transmission interface shall have
capability to delay the loss of primary power specific trouble transmission up to 3 h;

2) In the United States only: Remote station, central station, and proprietary-
premises units after a delay of 60 to 180 mins;

type protected

Exception: Products are not prohibited from providing capability of selecting that the primary
power failure trouble signal transmission be delayed other time periods, including no delay,

provided the delays above are also included.

c¢) Primary power failure transmission is not required if primary power is restored within the delay

time.
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17.2 Thereq
a) A po

b) The

17.3 Operati

1) In the United States only: Either an audible- or visual-only trouble signal, or
annunciated at the supervising station for supervising station equipment.

both, shall be

Exception: The primary power source of constantly attended supervising-station equipment,

when the fault condition is obvious to the operator on duty.

uirement of 17.1 does not apply to the following circuits:
wer supply for supplementary equipment;
neutral of a three-, four-, or five-wire AC or DC supply source.

na-nowar of tha-nroduct shall autamaticalhs ha trancfarrad ta thae csacondarny
19— eWeH—etHe—proatct—SHar—atitoatcairy—oetHahsteea+to+t1e-—56 Y

ower source

within 10 s W
maintaining cd

a) Tota

b) Deg

17.4 Transfe
Restoration of]
the transfer of

Exception No.
impaired and (

Exception No,
more than 90
source within

In the United S
Exception No

within 60 s an
of the indicate

17.5 For unifs employing a rechargeable battery as the secondary power source, that dog

transfer cutou
occur as desc

Trorert

thout required signals being lost, interrupted, or delayed by more than I
mpatibility of connected equipment when each of the following conditions oecu

instantaneous loss of primary power.

radation of primary power to the point of transfer to secondary.power.

I to the secondary power source shall not occur below,85 hor above 90 % of
the primary operating source to a value of not more thafn 90 % of rated voltage
product operation to the primary operating source within 30 min.

1: A lower transfer cutout voltage is not prohibited when operation of the
ompatibility of connected appliances is maintained.

% of rated voltage shall result in~the transfer of product operation to the g
{5 min.
tates only:
3: The transfer for-equipment located at a supervising or subsidiary statid

0 required signals.shall not be lost, interrupted, or delayed more than 90 s aff
o conditions.

scheme (such as a float-type battery charger), the trouble indication required
ibédhin 18.6.

s and while

0

rated voltage.
shall result in

broduct is not

2: Restoration of the primary power Source of a smoke control system to & value of not

rimary power

n shall occur

er occurrence

s not utilize a
by 17.1 shall

17.6 For units employing an uninterruptible power source, a trouble signal shall be initiated when the
uninterruptible power source system switches from the primary power source to the secondary power
source.

17.7 In Canada only: When a control unit and its accessories require two or more supply circuits, the
installation wiring drawing required by Section 65, Installation Wiring Diagram/Instructions, shall detail
grouping, identification and warning markings of the disconnecting means as required by CSA C22.1, Fire
Alarm Systems, Smoke Alarms, Carbon Monoxide Alarms, and Fire Pumps.

17.8 In Canada only: Loss of any operating primary power supply to an emergency power supply shall
result in:

a) A specific trouble indication;
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b) Immediate (less than 1 s) automatic transfer to the emergency power supply; and,

c) Where a building emergency supply system is provided, the transfer to a building emergency
supply system shall be in accordance with the National Building Code of Canada, Emergency

Power

for Fire Alarm Systems.

18 Secondary Power Source(s)

18.1

All secondary power source(s), other than those used solely to sustain time and date functions or

volatile memory, shall be monitored for the presence of voltage at the point of connection to the product
of voltage shall result in:

such that loss

a) Th
produ

c)Int
both, §
18.2 The s)
indications, ¢

secondary po|

Exception: An
remain energ
audible troub

18.3 Standi
memory or
rechargeable

18.4
fire door rele

apply:

a)AS
shall b

If non-fechargeable standby. batteries are used to sustain microcontroller functionalit

t located at the protected premises;

e United States only: The annunciation of either an audible- Qr, visual-only tro
t the supervising station for supervising-station equipment:

xcluding the alternating current (AC) power indicator, when powered s
wer source as when the product is connected to its. primary power source.

nplifiers for an emergency audio announcemgent and paging alarm system are
ized when they automatically re-energize for alarm and failure of an amplifig
e signal when an alarm is present on the system.

y batteries, other than those *used solely to sustain time and date functid
microcontroller functionality~pertaining to fail-safe fire door release devi

bse device that-is_not also an extinguishing or water-releasing device, the

fandby battery voltage levels shall be monitored by the device. The standby b
e observed at least once every:

mises for any

| station, and

uble signal, or

stem shall produce the same alarm, supervisory;\‘and trouble operation signals and

olely from its

not required to
r results in an

ns or volatile
ces, shall be

y in a fail-safe
following shall

bttery voltages

N.In Canada only: 90 s;

2) In the United States only: 200 s;

b) A trouble signal shall be annunciated should the standby battery capacity fall below the level at
which the standby battery is able to provide 24 h of normal operation in the absence of primary
power. The trouble signal shall persist for no fewer than 30 d, or until the battery has been
replaced.

c) Any failure of the standby batteries, including removal, or voltage drop below that which is
required to operate the circuitry, shall result in the release of the door. Should failure occur while
primary power is still functional, the device shall execute the normal release sequence, and a
trouble signal shall be annunciated. Should the failure occur during a loss of primary power, the

door s

hall immediately release.
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d) The device manual shall state that replacement of the standby batteries is to be performed
whenever the standby battery has failed, or a standby battery replacement trouble code is
generated.

e) The standby battery shall be capable of providing no less than 24 h of power to the circuitry that
it powers during a loss of primary power.

18.5 Products employing rechargeable batteries as the secondary power source shall monitor the
integrity of the battery-charging circuit.

18.6 With regards to 18.5, products employing voltage-controlled charging methods shall initiate a
trouble signal when the charging voltage decreases below the marked nominal rated battery voltage.

19 Primary Batteries

19.1

Primary batteries are permitted when all of the following conditions are met:

a) The| capacity of the primary batteries shall be monitored for integrity. The batteries shall be
monitofed while loaded by:

1) The operating mode of the product requiring the most power; or
2) A load equivalent to the operating mode of the product requiring the most power.

b) A reguired battery trouble status signal shall be transmitted to the receiver and indicated at the
fire alarm operator interface for a minimum~of 7 d before the battery capacity of the
transmijtter/transceiver/product has depleted to a level insufficient to maintain proger non-alarm
operatipn of the transmitter/transceiver/product.

c) The |pattery trouble signal annunciation at the receiver/control unit is not prohibitef from initially
being delayed up to 4 h.

d) The|battery trouble signal shall be retransmitted at intervals not exceeding 4 h or the product
locks in the signal to the control unit until the battery is replaced.

Excepffon: Transmitter/fransceiver/receiver combinations utilizing two-way commurlication where
all of the following cenditions are met:

1) The transceiver/receiver acknowledges receipt of the change of status|signal to the
corresponding transceiver/transmitter; and

2)..The receiver/control unit annunciates the current trouble status of the ¢orresponding
input or output RF device after manual reset of the receiver/control unit.

e) Batteries (of the transmitter/transceiver/product) shall be capable of operating the
transmitter/transceiver/product, including the initiating device (if powered by the same battery), for
not less than 1 year of normal signaling service before the battery depletion threshold specified in
19.1(b) is reached.

f) Annunciation of the battery trouble status signal at the fire alarm operator interface shall be
distinctly different from alarm, supervisory, tamper, and initiating circuit trouble signals. It shall
consist of an audible and visual signal that shall identify the affected
transmitter/transceiver/product.

g) The audible trouble signal of the fire alarm operator interface is not prohibited from being
silenceable when provided with an automatic feature to resound the signal at intervals not
exceeding 4 h.
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h) The battery trouble status signal shall persist at the fire alarm operator interface until the
depleted battery has been replaced.

i) Any mode of failure of a primary battery in a device shall not affect any other device.

)

Where

a single Dbattery failure affects the intended

operation

of the

transmitter/transceiver/product, each transmitter/transceiver/product shall serve only one device
and shall be individually identified at the fire alarm operator interface.

k) A transmitter/transceiver/product shall be permitted to serve more than one device when all the
following are met:

1) Multiple batteries are used;

ON PREMISH
20 Control
20.1
20.1.1 Each

Exception: A

20.1.2 A primtout shall not be acceptable as the only means of annunciation.

General

2) A single battery failure does not affect the operation of transmitter/transceiy
3) Each battery shall be individually monitored for battery depletion as déscrib

4) Each battery upon reaching depletion shall cause the transmitter/transce
transmit a low battery trouble signal as described in 19.1(b); ahd,

5) Each transmitter/transceiver/product shall be individually identified at
operator.

Unit Visual Display

input zone of a control unit shalkbe annunciated for normal to activated status

broduct having a single ilput zone does not require specific zone annunciation

20.1.3 Fire

different annunciation.

20.1.4 Visual displays and associated controls shall have the capability of being located a
viewing and operation by one person from one location.

larm signals;'supervisory signals, trouble signals, and other signals shall res

er/product;
ed in 19.1(a);

ver/product to

the fire alarm

change.

ult in distinctly

hd grouped for

20.1.5 Alarm, supervisory, and trouble signals shall be indicated at the following locations:

a) In Canada only: Display and Control Centre (DCC), and annunciators, if provided.

b) In the United States only: Operator interface at the protected premises for local-type service and
building fire command center for emergency voice/alarm communications systems.

20.1.6

In Canada only: Visual displays shall provide indication of system activity by means of discrete

indicators or discrete text messages on an electronic display in accordance with Table 20.1 or Table 20.2.

20.1.7

observe indication sequence Options A or B, as shown in Table 20.1.

In Canada only: A visual display utilizing illumination state for status change indication shall
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20.1.8 In Canada only: A visual display utilizing illumination state for trouble shall observe indication
sequence Options A or B, as indicated in Table 20.2.

20.1.9 In Canada only: The following requirements shall apply to all visual displays for the control unit,
display and control centre, and remote annunciator:

a) Where colour is used, colour shall be in accordance with Table 20.3;

b) Where colour is used, the colour red shall be limited for indication of zones/devices in alarm and
those circuits used for an alarm signal and an alert signal;

c) Where a common colour is used for functions identified in Table 20.3, separate indicators shall
be provided; and

d) Labgl designations shall comply with Table 20.4 and Table 20.5 or its equivalent.

20.1.10 In Cpnada only: A means shall be provided to clearly indicate that the-displayed finformation is
either:

a) A fir¢ alarm signal;

b) Life pafety emergency condition;
c) Fire pupervisory signal;

d) Progerty and building safety;

e) Trouble; or

f) Othef conditions.

20.1.11  Nonfelectrical visual annunciation.integral with a switch shall include obvious distinct indications
for all switch positions. Utilization of the switch position does not meet the intent of comp|ying with this
requirement.

In Canada only:

Table 20.1
Visual Display Status Change Indication by lllumination State
Indication sequences
Status or status change Non-latching Latching

Option A Option B Option A Option B
Normal Off Off Off Off
Normal to Achieved Flashing or Steady Flashing Steady On Flashing
Acknowledged Activated Not Applicable Steady On Not Applicable Steady On
Activated to Normal Off Off Steady On Steady On
Reset System to Normal Off Off Off Off

NOTES:

1) Status change indication by change in the intensity of illumination is not acceptable.

2) Option A to be applied when acknowledge feature is not used, and Option B to be applied when acknowledge feature is used
and event acknowledge control is provided.
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In Canada only:

Table 20.2
Visual Display Trouble by lllumination State

Indication sequences

Trouble states Non-latching Latching

Option A Option B Option A Option B
Normal Off Off Off Off
Normal to Activated Flashing or Steady Flashing Flashing or Steady Flashing
Acknowledged Activated Not Applicable Steady Not Applicable Steady
Activated to Nermal Off Off Flashing or Steady Flaghing or Steady
Acknowledged Return to Not Applicable Not Applicable Not Applicable Steady
Normal
Reset to Normal Not Applicable Not Applicable Off: Off

NOTE: Option A to be applied when acknowledge feature is not used, and Option B to be applied’'when acknowledge feature is
used and eventfacknowledge control is provided.

In Canada only:

Table 20.3
Visual Indicators —,Colour Code
Funcfion Red Yétiow Green (bﬁg,“:; f:f:t' )
Alarm Inputs Mandatory Not permitted Not permitted Not pgrmitted
Alarm Signal Mandatory Not permitted Not permitted Not pgrmitted
Alert Signal Mandatory Not permitted Not permitted Not pgrmitted
Page Select Not permitted Not permitted Optional Optjonal
Signal Circuit fault No6t permitted Mandatory Not permitted Not pgrmitted
Ancillary Devige 'on’ Not permitted Optional Optional Optipnal *
Ancillary Devige "off" Not permitted Optional Optional Optipnal *
Telephone Call-in Not permitted Not permitted Optional * Optjonal
Telephone Selgct Not permitted Not permitted Optional * Optjonal
Telephone Cirquit-Fault Not permitted Mandatory Not permitted Not pgrmitted
Inhibit Not permitted Mandatory Not permitted Not permitted
Preannounce Not permitted Optional Optional Optional
Supervisory Inputs Not permitted Mandatory Not permitted Not permitted
Carbon Monoxide Not permitted Optional Not permitted Optional
Power —on Not permitted Not permitted Mandatory Not permitted
Trouble Signal Not permitted Mandatory Not permitted Not permitted
Alarm Signal Silence Not permitted Mandatory Not permitted Not permitted
Automatic Alarm Signal Not permitted Optional Optional Optional
Activation Timer

Table 20.3 Continued on Next Page


https://ulnorm.com/api/?name=UL 864 2024.pdf

46

CAN/ULC 527:2024 ¢+ ANSI/UL 864

OCTOBER 25, 2024

Table 20.3 Continued

Other colour
Function Red Yellow Green (blue, white, :tc.)

Automatic Alarm Signal Not permitted Mandatory Not permitted Not permitted
Timer Cancelled
(Acknowledged)
Discharge Optional Optional Not permitted Optional
Pre-discharge Optional Optional Not permitted Optional
Emergency and building Not permitted Optional Not permitted Optional
events
Smoke control Refer to 31.3.6.

In Canada only:

Table 20.4

Label Designations

Label designations in English® Label designations in French® Description of fiinction
Acknowledge Accusé De Réception Event Acknowledge Contfol
Alarm Alarme Alarm Status Indication
Alarm Signal Signal D'alarme ou Signal D'Alme Alarm Signal Status Indicgtion

Alarm Signal Ac
ON

ivation or Alarm Signal

Activation Du Signal D'alarmé ou Act.
Sign. Alme.

Alarm Signal (Evacuation) Control

XXX® Alarm Sig
Alarm Signal ON

al Activation or XXX?

XXX? Activation Du-Signal D'alarme ou
XXX? Act. Sign. Ale

Circuit Or Area Evacuation Manual
Control

XXX? Alert Signgl Activation or XXX?# XXX? Activation Du Signal D'alerte ou L

Alert Signal ON XXX? Act{ Sign. Alerte Circuit Or Area Alert Mangial Control
XXX By-pass XXX Dérivation Ancillary Bypass

XXX?ON XXX® Sous Tension Ancillary Device Indicatiof

XXX2 OFF XXX® Hors Tension Ancillary Device Indicatiof
Automatic Alarm Signal Timer Active or Temporisateur Du Signal D'alarme

Automatic Alarm Signal Timer ON,or Automatique Activé ou Temp. Signal Automatic Alarm Signal "[Evacuation”
Automatic Alarm| Signal (followed-by Alme Autom. Act. ou Min. Signal Alme Timer Running

equivalent statu

)

Autom. Act.

Automatic Alarm
Automatic Alarm
Automatic Alarm

Signal-Cancel or
Signal Stop, or
Signal (followed by

Annulation Du Passage
Automatique Au Signal D'alarme ou Ann.

passage autom. signal alme

equivalent status)

Cancel Automatic Alarm $ignal
"Evacuation”

Automatic Alarm
or Automatic Ala
Automatic Alarm

Signal Timer Cancelled
rm Signal Stopped, or
Signal (followed by

equivalent status)

Passage Automatique Au Signal
D'alarme Annulé ou Min. signal Aime
autom. ann.

Automatic Alarm Signal “Evacuation”
Cancelled Indication

Building Safety or Bldg Safety

Sécurité Du Batiment ou Sécurité Du Bat

Common Indication Associated With
Property And Building Safety

XXXP

XXXP

Specific Indication Associated With
Property And Building Safety

Emergency and building events

Evénements Liés Aux Urgences Et Aux
Batiments ou Urg. ou Urg. Bat

Common Indication Associated With
Emergency And Building Events

XXXP

XXXP

Specific Indication Associated With
Emergency And Building Events

Table 20.4 Continued on Next Page
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Table 20.4 Continued

Label designations in English®

Label designations in French®

Description of function

Fire Drill

Fire Drill Exercice D'incendie

Fire Drill Manual Control

XXXP

XXXP

Emergency Or Building Event Manual
Control

XXX? Bypass or Disable

XXX?@ Dérivation ou Désactiver

Bypass or Disable of Input or

XXX?

Activate XXX? or equivalent followed by

Activer XXX?

Initiate Manual Control Function

Page Inhibited

Radiomessage Interdit

Paging Inhibited Indication

Page Select XXX?

Sélection De Radiomessagae XXX?

Manual Control For Group Or Individual
Paging

Power ON or P¢wer Sous Tension ou Marche Primary Power Indicatior|
. Indication Of The ‘Pre-Announcement
Pre-announce Pré-Annonce
Tone
XXX@ Pre-dischhrge XXX® Pré-Décharge Extinguishing Agent Pre{Discharge

Indication

Ready to Page

Prét A Demander

System’Ready To Page

XXX? Dischargg

or XXX? Release

XXX? Libération — ou XXX
Déclenchement

Extinguishing Agent Disdgharge Indication

Releasing Servi

ce Signal Silence

Arrét Du Signal De Déclenchement
D'extinction ou Arr. Sign. Ext. Arr. Sign.
Décl. Ext.

Manual Signal Silence Cpntrol For
Releasing Device Servicg

Remote Conne
equivalent

tion Bypass or

Dérivation De Raccordement ‘A Distance
ou Dér. Racc. Dist.

Bypass Connection For fire Service
Response

Reset or Syster

h Reset

Réarmement — ou Réarmement Du
Systéme ou Réarm;~SYST.

System Reset Manual Céntrol

Signal Circuit T

ouble

Défectuosité De'Circuit D'avertisseurs ou
Déf. Cct Averty

Signal Circuit Fault Indication

Signal Silence
Signals

or Deactivate Alarm

Arrét Du/Signal — ou Arrét Du Signal
D'alarme ou Arr. Signal Arr. Signal Alme

Alarm Signal Manual Dedctivation

Signal Silence |

hhibit

Arrét Du Signal Neutraliser ou Arr. Signal
Neutr.

Prevent Silence Of Signgl For A Preset
Time

Common Indication Assdciated With

Supervisory Supervision Supervisory Inputs
Specific Indication Assodiated With
a a
XXX XXX Supervisory Inputs
. . . Arrét Du Signal De Supervision ou Arr. Manual Signal Silence Cpntrol For
Supervisory Signal Silence . ) .
Sign. Sup. Supervisory Signal
Telephone Call4n Appel Téléphonique ou Appel Tel. Common Telephone CaII|-In Indication

XXX? Telephone Call-in

XXX? Appel Téléphonique ou XXX?
Appel Tél.

Specific Telephone Call-In Indication

XXXv Défectuosité De Téléphonique ou

XXX? Telephone Trouble XXX@ D&f. TEL. Telephone Circuit Fault Indication
XXXv Telephone Select éﬁigﬁledion De Téléphone ou XXX* Telephone Circuit Manual Control
Trouble Défectuosité Common Trouble signal Indicator
XXX Trouble XXX Défectuosité Specific, Circuit Or Area Trouble signal

Indicator

Trouble Silence

Arrét Du Signal De Défectuosité ou Arr.
Sign. Déf.

Trouble Silence Manual Control

Table 20.4 Continued on Next Page
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Table 20.4 Continued

Label designations in English®

Label designations in French®

Description of function

Visual Indicator Test or Lamp Test

Essai Des Indicateurs Visuels ou Essai
Ind. Visuel

Visual Indicator Test Manual Control
(Lamp Test)

Miscellaneous Terms

Emergency

Urgence

For replacement only — complies with
ULC 527-xx

Pour remplacement seulement —
conforme a la norme ULC 527-xx

Neutral

Neutre

@ Replace XXX with location and/or device specific description.

b For examples, fefer to B-1(d).

¢ Refer to Table 20.5 for English and French abbreviation alternatives to the applicable designations.

In Canada only:

Table 20.5
Abbreviations for the Label Designations
Designated term? {POroviation
English French
Adknowledge Ack Acc
Activate Act Act
Alarm Alm Alme
Automatic Auto Autom
Building Bldg Bat
Bypdss or Disable Bypass or Dis Dér or Désdct
Circuit Ckt Cct
Ejmergency Emg Urg
Fault Flt Déf
Pr¢-announce Pre-ann Pré-ann
Releasing Rel Decl.
Signal Signal Sig
Silegee Sil Neutr
SuUpervisory Sup SUup
System Sys Syst
Telephone Tel Tél
Timer Tmr Temp
Trouble Thl Déf

@ The individual designated term used in Table 20.4 may be abbreviated as indicated. The abbreviation is permitted to be applied
to the entire label designation or portion of the label designation.

20.2 Trouble signals

20.2.1

A trouble signal shall be indicated by:

a) In Canada only: A visual and audible signal.
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b) In the United States only: A distinctive audible signal.

20.2.2 When an intermittent signal is used, it shall sound at least once every 10 s with a minimum on-

time duration

of 0.5s.

20.2.3 When a common audible signal is to be employed, distinction shall be achieved visually.

20.24
signal.

20.2.5

In Canada only: A separate discrete indicator shall be provided for the common systems trouble

In Canada only: A separate indication shall be provided for system ground fault indication.

NOTE: The syst¢
booster power sy

20.2.6 A tro
indications ar

20.2.7 In Ca
1 m from the

20.2.8 The activation of a self-restoring trouble signal and its restoration to normal shall bg

indicated as (
for a trouble r

20.2.9 The activation of a latching trouble signal shall'be automatically indicated as desc

and 20.2.6.

20.2.10 Res
activation of g

20.2.11 The
a)inG

b) In th

m trouble and ground fault indicators are not required at remote equipment without an operator
pplies and signal extenders.

uble signal may be common to several supervised circuits except’where g
b required in accordance with this Standard.

nada only: The audible trouble signal shall produce a sound-level not less t
ontrol unit with the door closed.

escribed in 20.2.1 and 20.2.6. Deactivation of the trouble signal annunciatior
pstoration signal.

toration of a latching trouble signal shall be indicated as described in 20.2.1 a

nterface, such as

pecific trouble

nan 70 dBA at

automatically
is acceptable

ribed in 20.2.1

hd 20.2.6 after

manual reset.

trouble signal annunciation of a fault condition shall occur within:
anada only: 90,s;

e United States only: 200 s

20.2.12 An
less, and on
continue unti
condition.

udiblexrouble signal that has been silenced shall be automatically reactivated
e reactivated, shall operate until it is manually silenced or acknowledged. T

every 24 h or
he cycle shall

20.3 Supervisory signals

20.3.1

al supervisory

The signal indication resulting from the operation of a product for supervisory signals shall include

distinctive audible and visual signals for both the activated state and the restoration-to-normal conditions
of the supervisory initiating devices. Cancellation of the signal is acceptable annunciation for the
restoration signal.

20.3.2 The product shall be capable of providing latching and non-latching supervisory signaling
capability and the installation wiring diagram/instructions for the product shall include instructions for
selecting the respective operation.
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20.3.3 Supervisory signals shall be distinctive in sound from other signals used by the signaling system
and this sound shall not be used for any other purpose other than to also indicate a system trouble
condition. When the same sound is used for both supervisory and trouble signals, distinction between
signals shall be indicated by a visible means and silencing of a trouble signal shall not prevent subsequent
sounding of supervisory signals.

20.3.4 When an intermittent audible signal is used, it shall sound at least once every 10 s with a

minimum on time duration of 0.5 s.

20.3.5

at 1 m from the control unit with the door closed.

In Canada only: The audible supervisory signal shall produce a sound level not less than 70 dBA

20.3.6 Supe
system is opelr

20.3.7 A coq
transmitted to
number transn

20.3.8 A suq
interface(s) ey

visory signal and actuation shall occur within 10 s of initiation of an activated s
ating in its normal, quiescent state.

ed supervisory signal shall consist of not less than two complete\rounds @
indicate a supervisory off normal condition and not less than 6he” completq
nitted to indicate restoration of the supervisory condition to nortal.

ervisory signal that has been silenced shall be automatically reactivated a
ery 24 h or less, and once reactivated, the audible-and visual annunciation

until it is mangially silenced or acknowledged. The cycle shall continue until the supervison

and the produ
20.4 Display

20.4.1 Syste
they include a

Ct is restored to the normal supervisory condition:

ms shall be capable of simultaneously displaying all zones having a status @
sequential display in accordance with 20.5, Sequential Display.

20.5 Sequential display

20.5.1 Wher
a) Sep
b) Alloy

c) Avi
21.2.3,

e a multiple-line sequential display is used, it shall comply with the following:
brate lines shall.be_provided for each event;
v for a minimum of 28 characters for the description of each event location;

bual indication showing deactivated (silenced) alarm notification appliances g
Trouble Silence;

tate while the

f the number
round of the

the operator
shall operate
y is corrected

hange unless

s required by

d) In Canada only: Simultaneous display of a minimum of 8 input zones. For systems of less than 8
input zones, all zones shall be displayed,;

Exception: Where a sequential display is used in conjunction with a display capable of displaying
all alarm or supervisory input zones simultaneously, then 20.5.1(c) shall not apply but the rest of

the req

uirements of this subsection shall apply.

e) An indication for each type (such as fire alarm, fire trouble, sprinkler supervisory) of active non-

display

ed status changes shall be continuously visible during all activated states;

f) When concurrent signals are received, they shall be indicated as follows in descending order of
priority:

1) In Canada only: Refer to 24.3 for signal priority. For the purposes of this requirement, the

summary display line may group the categories as follows:
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i) Life Safety — fire alarm (1) and life safety emergency condition (2);

ii) Supervisory / Property — fire supervisory signal (3) and property and building

safety (4);
iii) Trouble (5); and
iv) Other (6).

2) In the United States only:

i) Signals associated with life safety.

g) Prig

h) Th
operat

i) Prov
Signal

j) The
contro

k) Scre¢en saving feature;4f applicable, shall be disabled during an alarm condition.

20.6 Annunciator

it)-Stgratsassociated-wittrproperty-safety:
iii) Trouble signals associated with life and/or property safety.
iv) All other signals.
r to any manual operation, the display shall be as follows:
1) The display shall indicate the initial status change for the-highest priority tyf

2) In Canada only: Display format shall be: Event_ type, followed by event log
sequence, followed by event type, followed by event location. When even
indicated, events shall be sequentially numbered within each priority. Indica
event shall not be acceptable in lieu of sequential number(s).

b non-displayed status changes shall\ be capable of being displayed on
on(s);

ide a means to manually return.t@the first event in order of priority as indicated
Priority. This operation shall enly affect its associated display;

display control means, shall not interfere with the normal operation of the fire
unit; and

20.6.1 Theannunciator functioning as an operator interface (separate from the control uni

with the follo

e signal.

ation or event
t sequence is
tion of time of

ly by manual

in Section 24,

alarm system

t) shall comply

ing;

a) All control unit requirements;

Exception No. 1: System signals may provide required annunciation in whole or in part. Where
controls are provided, associated annunciation is required.

Exception No. 2: Supplementary annunciators and keypads shall comply with the requirements in
20.7, Supplementary Display.

b) Interconnections to annunciators shall comply with the monitoring for integrity requirements of

Sectio

c)Am

n 23, Circuits;
eans shall be provided for testing visual indicators that are not supervised;

In the United States only:
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Exception: A means may not be provided for testing visual indicators that are considered

reliable in accordance with 54.5.1(c).

d) In Canada only: A system common trouble condition shall be indicated at the annunciator;

e) Where an audible trouble signal is provided, the annunciator shall provide a means to silence
the local audible trouble signal while the visual indication remains “on” until the trouble condition
has been corrected. The means to silence shall be self-restoring;

f) Visual display requirements of 20.4, Display;

g) In Canada only: A minimum of one annunciator or control unit shall have the capability to display
all required trouble indications. These trouble indications need not be displayed simultaneously,

except

Featuré.

20.6.2 When
faults shall be

as required in Section 27, Voice Alarm Feature and Section 28, Emergen

»)
L

multiple circuits for keypads or annunciators are employed, the monitorin
applied independently to each circuit.

20.6.3 A computer workstation used as the annunciator shall comply withall the requireme

it is intended 1
components,
system.

20.6.4 InCa
control unit an
requirements
In addition, th

o be used as the only means of annunciation or if failure_of the computer or
buch as monitor, pointing, or storage device, inhibit.thé normal operation of

hada only: When a computer workstation is included in a fire alarm system a
d annunciator provide all of the required.display functions, then it shall comg
pf 20.6.1, except that an enclosure other than the computer enclosure itself is
b power supply and communication eénnection shall be attached to the prod

cy Telephone

g for integrity

hts of 20.6.1 if
ts associated
the fire alarm

nd a separate
ly with all the
not required.
Lict to prevent

accidental removal Interconnecting wiring between a stationary computer and the computgr's keyboard,

video monitor,
integrity provid

a) Com
the usq
faulted

b) The

20.6.5 Inthe
shall comply w

touch screen, or mouse pointing type device and are not required to be
ng:

plete disconnection of thelinterconnecting cable is visually indicated so as to
r or the disconnection does not affect the required system operation except
function; and

nterconnecting.cable(s) does not exceed 2.5 m.

United(States only: When a computer workstation is included in a fire alarm
ith allthe requirements of 20.6.1. Interconnecting wiring between a stationary

the computer's

monitored for

be obvious to
for loss of the

system then it
computer and

5 keyboard, video monitor, touch screen, or mouse pointing type device are n

ot required to

be monitored

rimtegrity providing:

a) Complete disconnection of the interconnecting cable is visually indicated so as to be obvious to
the user or the disconnection does not affect the required system operation except for loss of the

faulted

b) The

20.6.6

function; and

interconnecting cable(s) does not exceed 2.5 m.

In the United States only: Manual fire alarm activation at the keypad is permitted when:

a) The activation cannot occur inadvertently (such as by leaning up against the keypad or other

similar

action); and

b) The operation is not intended to be used in lieu of a manually-activated box.
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20.7 Supplementary displays

20.7.1 Supplementary displays, including LED displays, LCD displays or computers shall be considered;

a) In Canada only: Only ancillary devices and shall comply with 23.4, Supplementary-Device
Circuits.

b) In the United States only: Only supplementary devices and are not required to comply with the
monitoring for integrity requirements of Section 23, Circuits.

20.7.2 If control functions are part of the supplementary display, these controls will only affect the
supplementary display, and shall not affect the operation of the fire alarm control unit.

21 Manual Controls
21.1 General

2111 All mgnual controls shall comply with the following:

a) Be ¢learly marked for intended function;

In Carjada only: Clearly marked in accordance with Table 20.4 'and Table 20.5;

b) Be $ecured against operation by unauthorized persannel by one of the following:
1) A key-lock type, with the key removable-grily in the normal position;

2) Located inside of a locked enclosure;

3) Access limited by a software-~security code providing a minimum of 100Q combinations
and with a maximum 30-min time-out feature after the last activity; or

4) Arranged to provide €quivalent protection against unauthorized use.
c) Where applicable, spaee'shall be provided for field labeling; and
d) In Janada only: Physically protected within a locked cabinet or equivalent.

Exceptfion: For supplementary displays these controls need not be physically protected in a locked
cabingt, or equivalent.

21.1.2 The pperation of any manual-switching part of a product to other than its normal or activated
position while the system is in the normal supervisory condition shall be indicated by a trouble signal,
when the abnormal position of the switch interferes with normal operation of the system.

21.1.3 To determine if a switching part of a product complies with 21.1.2, the investigation shall start with
the representative system combination in the normal supervisory condition; the system shall then be
operated for signals with the manual-switching part in each position.

21.1.4 In Canada only: Required manual controls as described in 21.2, Required Manual Controls, and
21.3, Optional Manual Controls, shall be in accordance with Table 21.1.

In Canada only:
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Table 21.1
Requirements for Manual Controls
Manual control function Required Dedicated control References
required
Signal Silence Yes Yes 21.2.2
Trouble Silence Yes Yes 21.2.3
Visual Indicator Test Yes No 21.2.5
Reset Yes Yes 21.2.1
Alarm Signal (Evacuation) Control Yes Yes* 2124
Supervisory Signal Silence Optional No 21.3.1
Acknowledge Optional No 21.3.2
Automatic Alarm Signal Cancel Yes (Two-stage only) No 25.2
Remote Connecfion By-Pass Optional Ne 21.3.2.1,
22.2
Ancillary Device [By-Pass Optional No 23.4.2
Ancillary Device|Circuit Manual Control Optional No 21.3
Output Control Hunction Bypass Optional No 21.3
Output Control Hunction Manual Operation Optional No 1.3
Input Circuit & Output Circuit Manual Control Optional No 21.
Fire Drill Optional No* 21.34
Voice alarm and|emergency telephone features
All Call Yes (if voice.alarm included) Yes Section 27
Activation Of Selective Voice / Tone Circuits Referto Article 3.2.6.7 of the No Section 27
National Building Code of
Canada
Microphone Press To Talk Yes (if voice alarm included) Yes Section 27
Selection of Voide Alarm Circuits for Page Refer to Article 3.2.6.7 of the No Section 27
National Building Code of
Canada
Selection Of Emgrgency Telephone Cireuits Refer to Article 3.2.6.7 of the No Section 28
National Building Code of
Canada
Activation Of Prg-recorded Veice Optional No 21.3
NOTE: Additiongl control switches needed for a specific application may be included, provided they are supervised for abnormal
position in accorplancewith 20.1.7 and 21.1.2.
* These two fundtions,can share the same manual control provided separate unique actions are necessary to activate the
respective functisr—Fhe-marking-forthe-manual-control-shalHdentify-the-unigue-astion-

21.1.5 In Canada only: The display and control centre shall comply with the following:

a) All of the requirements of 20.6, Annunciator;

b) Where manual controls are used, they shall meet the requirements of this section;

c) Where a fire alarm system is capable of multiple display and control centres and either allows
only one display and control centre to be in control at any one time, or incorporates voice alarm

feature

s, the following shall also apply:

1) Controls as defined in this section, and Section 27, Voice Alarm Feature, can only be
operated from one location at any given time;
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NOTE: This requi

21.2 Required-manualcontrols

21.2.1 Resdq

21.21.1 Sy

a) Reg
circuit

shall remain, or programmed sequence reinitiated;

b) An

exceefls 200 s;

c) The

d) Res
21.2.2 Sign

21221 An
device (silenc

a) WH

simult@neously deactivating both audible and visible notification appliances.

b)InC

2) Indication shall be continuously displayed at all display and control centres as to which is
in control, either by a dedicated indicator or a text message where alphanumeric displays
are used,;

3) Complete loss of communication to the display and control centre shall not inhibit other
communicating display and control centres from being able to gain control; and

4) Ability to request, grant, or deny system control with provision for fail-safe auto-transfer
from one command centre to another shall be provided.

rement is not intended to apply to display and control centres provided only for maintenance and service purposes.

t

tem reset shall comply with the following:

et shall return all non-active latching circuits and timers to“nermal condition. If any input
or site-specific program control function is still in the activatéd state, the system response

ndication that the system is restoring to its normalgondition if the restoration fime to normal

control shall be clearly marked “System Reset”, “Reset” or equivalent; and

et function shall not override the signalsilence inhibit feature.
al silence

manual or automatic means for turning off activated alarm notification appliances/signal
ng) shall comply with the-following requirements:

en an alarm signal’ deactivation means is actuated, the control shall e capable of

anada only:

1) Silenced fire alarm signaling devices shall automatically reactivate only upgn activation of
asubsequent alarm from a different fire alarm input zone.

c)Int

NOTE: Activation of multiple alarm initiating devices located within the same fire alarm input zone does not
constitute a subsequent alarm.

2) There shall be a means to reactivate the alarm signals and visible signaling devices.

NOTE: The means for reactivating the alarm signals and visible signaling devices can be the same as the means
for silencing, but 21.2.2.1 (a) and (b) shall be maintained as not to confuse the operator.

he United States only: After deactivating notification appliance/output circuit(s) or zone(s)

resulting from an alarm in one alarm initiating device circuit, addressable alarm initiating device

circuit,
alarm

or addressable fire alarm initiating device, a subsequent alarm in any other system fire
initiating device circuit, addressable alarm initiating device circuit, or addressable initiating

device shall cause all previously activated notification appliance/output circuit(s) or zone(s) to
reactivate.
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21.2.3 Trouble silence

21.2.31

Exception No. 1: When a system is intended to provide signaling service to two or more physically
separated buildings or zones, reenergization of the notification appliance/output circuits only on a
zone basis meets the intent of the requirement. Specifics covering installation constraints shall be
clearly detailed in the control unit installation wiring diagram/instructions.

Exception No. 2: Systems are not prohibited from having provision to automatically disable
reenergizing alarm notification/output circuits due to subsequent activation of other addressable
smoke detectors of the same type located in the same room or space as the initial activated device.
Specifics covering installation constraints shall be clearly detailed in the control unit installation
wiring diagram/instructions.

d) Alarm signal deactivating of activated notification appliances/signaling devices of a control
unit/system shall be indicated by a constantly displayed and identified visual indicator

e) An plarm signal deactivating means left in the activated state when there!is fo alarm shall
activat¢ an audible trouble signal until the means is restored to normal.

f) Whep any alarm signal deactivating means for an individual circuit/Zone of a multiple-circuit
control| unit/system is activated, there shall be an indication_.of the related deactivated
notificgtion/output circuit(s) or zone(s) by an identified lamp(s) or\other visual anndinciation, and
operatipn of the alarm notification appliances/signaling devices by any othgr notification
appliarjce/signal device circuit having its alarm deactivation means in the normal pogition shall not
be preyented. The activation of the alarm signal deactivating.means during an alarm ¢ondition shall
not reqult in resetting any actuated circuit other than the notification appliance/outplt circuit(s) or
zone(s) being deactivated.

g) Thelalarm condition shall be indicated and maintained by a lamp or other visual|indicator with
the deqctivating means activated.

h) When alarm signal deactivation canibe accomplished in a selective manngr, the visual
indicator(s) referenced in (a) shall distinguish notification appliance circuit(s) or zong(s) that have
been deactivated from notification appliance circuit(s) or zone(s) that are still energizgd.

An audible trouble signal that has been silenced at the protected premises shall:

a) Autd
until trg

b) The

matically réactivate the audible trouble signal at the operator interface every
uble signal conditions are restored to normal; and

audible signal shall operate until it is manually silenced or acknowledged.

24 h or less

21.2.3.2 A means for silencing a trouble signal sounding appliance shall comply with all the following

requirements:

a) The

trouble condition shall be continuously displayed by a visual indicator;

b) Actuation of the trouble silence means shall not prevent subsequent trouble signals from re-

initiatin

g a trouble signal;

¢) A means that is left in the “silence” position, when there is no trouble activated state, shall cause
the audible trouble signal to sound until the means is restored to normal; and

d) The visible indicator shall be located and identified so that the user will recognize the signal as
soon as it is activated.
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21.2.3.3 In Canada only: Where multiple display and control centres are provided in accordance with
21.1.5(c), this manual control shall be permitted to perform the trouble silence function at each individual
display and control centre even if that display and control centre is not in control of the entire fire alarm
system. A manual control which can perform the trouble silence function at all display and control centres
simultaneously from any display and control centre in the fire alarm system, even if that display and control
centre is not in control of the entire fire alarm system, is also permitted.

21.2.4 In Canada only: Alarm signal (evacuation) control
21.2.4.1 Activation of the manual alarm signal (evacuation) control shall result in an alarm condition

when the system is in the normal stand by condition or the first stage of a two-stage system. Refer to
Figure 21.1.

Figure 21.1
Automatic Alarm and Subsequent Alarm Functions
AUTOMATIC ALARM
FIRST ALARM SUBSEQUENT TIMER EXPIRED
ALARM OR KEY SWIT¢H
(AS PROGRAMMED) o
i i i i v
START TIMER START SIGNALS TIMER STOPPED? SIGNAL START SIGNAIS
(ALARM SIGNAL AS PROGRAMMED (ALARM SIGNAL SILENCE? (EVACUATION)
ACTIVAFION TIMER) ACTIVATION TIMER)
YES NO NO YES
v
AUFOMATIC SIGNAL NO SIGNAL
ALARM SIGNAL SILENCE ACTION SILENCE
CRNCEL
i v v
TIMER STORPRED RESTART RESTORE TO SUBSEQUEN|T
AND'RESET TIMER PRESIGNAL ALARM
TO ZERO SILENCED MODE

su4883
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21.2.5 Visual indicator test control

21.2.51

Where provided, a visual indicator test control shall comply with the following:

a) Energize all required event indications;

b) Activate all character locations where alphanumeric displays are used;

c) Where multiple display and control centres are provided, this manual control shall be permitted
to perform the visual indicator test function for the individual display and control centre even if that

display

d) The
commg

21.3 Optional manual controls

21.3.1 Supe

21311 An
following requ

a) The

b) Acty
signal §

c)Am

cause the audible supervisory signal to sound until the means is restored to normal.

21312 As
interface(s) e
acknowledged
the normal suy

and control centre is not in control of the entire fire alarm system; and

visual indicator test manual control is permitted to be accessible through multi

ple sequential

nds/actions.

Fvisory signal silence

neans for silencing a supervisory signal sounding appliance shall comply
rements:

supervisory condition is continuously displayed by@/visual indicator.

ation of the supervisory signal silence means-shall not prevent subsequer
ignals from re-initiating a supervisory signal;

pans that is left in the “silence” position;*when there is no supervisory activat

Ipervisory signal that has been Ssilenced shall be automatically reactivated a
ery 24 h or less, and ongé reactivated, shall operate until it is manuall
. The cycle shall continue’ until the supervisory is corrected and the product
ervisory condition.

21.3.2 Ackn

21321 In

flashing to stepdy state-as per 20.1.6 and may also silence the control unit and display and

local audible

wledge

anada ,only: Event acknowledge control shall change status event visual

viee.

with all the

t supervisory

bd state, shall

I the operator

y silenced or
is restored to

ndicator from
control centre

21.3.2.2

In the United States only: The event acknowledge control, when activated, indicates that the

operator has received a signal. Where the acknowledge control also silences the operator interface local

audible signal

the requirements of 21.2.4 and 21.3.1 shall also apply.

21.3.3 Disable

21.3.3.1 Acti

vation of the controls for any disable function shall cause:

a) In Canada only: A specific trouble indication.

b) In the United States only: A trouble signal.
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21.3.4 Firedrill

21.3.41
activate the al

arm signals.

Operation of the fire drill feature shall result in a specific indication on the control unit and

21.3.4.2 The drill function shall be cancelled if an alarm input is received during the fire drill sequence.

Exception No. 1: Where the drill function remains active during an alarm condition, all required alarm
response functions shall operate and all required alarm signals are activated as intended.

Exception No. 2: Dirill-initiated signaling outputs are permitted to remain in a higher state of signaling (e.g.

alarm vs. alerj

f vs. silent)

22 Functions

221

22.1.1 Cont

fire control functions intended to increase the level of life safety for occupants or control the

harmful effect
control circuit

22.2 InCan

22.21 The
interface unit
installed tran
inhibiting alan
means shall
interconnectin

NOTE: The tran
equipment and s

22.3 Systern

22.31
the type forw

Emergency control/ancillary function

The ¢peration of any initiating device shall cause the system to produce a clearly dg

ols provided specifically for the purpose of manually overriding any automat

s of fire (fire safety function), shall provide visible indication of the status of

.
pda only: Remote connection functions

remote connection feature provided for interconnection with the premises
of a remote receiving equipment system, or for direct interconnection where
bmission interface unit is involved;~shall include a disconnect means for t

result in a specific trouble .indication at the control unit and shall alter th
g circuit to transmit a troublé_signal to the remote receiving equipment system

pmission interface unit of the remote receiving equipment is considered an accessory to the
all meet the requirementsof ULC-S559, refer to A10.3.2.1.

N response

hich the'system(s) is designed.

c building and
spread of the
he associated

transmission
no separately
he purpose of

M input status change transmissions to the remote location. Operation of the disconnect

b state of the

remote receiving

fined signal of

22.3.2 The Time periods for processing and activation ol signals In a worst case loaded system

consistent wit

h the product installation wiring diagram/instructions shall be as follows:

a) Automatic processing and activation of the following shall not be greater than 10 s from the
initiation of an alarm or supervisory condition, or operation of a manually-activated switch:

1) Alarm notification appliances/signaling devices;

2) Local alarm and/or supervisory signal annunciation and/or actuation;

3) In Canada only: The pre-programmed emergency announcement is activated after the

expiration of the signal silence inhibit period;
4) In the United States only: Pre-programmed emergency audio announceme

5) Commencement of programmed delays;

nt;
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6) Other local emergency control functions associated with the protected premises when
the emergency control function interface device is integral with the fire alarm system, and/or

7) Output to separate emergency control function interface device(s).

b) In Canada only: Audible Signaling Devices and Visible Signaling Devices within the same
manually initiated fire alarm zone shall not be greater than 5 s from the initiation of manually
initiated fire alarm zone.

c) When there is an occurrence of an adverse condition, fault, or the restoration to normal, trouble
signals and their restoration to normal shall be annunciated, including actuation of pre-

programmed relays, open collector outputs, and similar functions, within:

1) In Canada only: 90 s;

2) In the United States only: 200 s;

Excepftfon: The initial battery trouble signal annunciation from a battely-operated product that

compligs with 19.1.

d) In Canada only: Refer to Table 22.1 for subsequent input operation:

Table 22.1
Maximum System Response Time
Output Eirst input operation Subsequent |r:put operation
(S) ()

Agd!ble Signaling Dewces_ a_n_d V|5|ple Signaling Devices 5 Not applicable
within the same nanually initiated fire alarm zone
Audible Signaling Devices and Visible Signaling Devices 10 10
Interconnection {o Signal Transmitting unit 10 Not applicable
Releasing Device Service Start of Sequence 10 Not applicable
Annunciation 10 10
Ancillary Circuit 10 30
Trouble Signal 90 90
NOTES:

1) For the purpo
the operation of

2) Output circuit

shalléperate within the specified time under worst case loading conditions.

bes of testing for response time, the determination of input operation shall be the operation of a co
he means to indicate a latched-in alarm condition of a smoke detector (e.g. operation of local LED)).

tact device or

3) For voice alarm systems, also refer to Section 27, Voice Alarm Feature.

4) Subsequent input operations shall be performed one at a time after each input operation of the type has concluded

23 Circuits

231

23.1.1

General

All means of interconnecting equipment, devices, and appliances shall be monitored for integrity

of the interconnecting conductor(s) and/or equivalent path(s) so that the occurrence of a single ground,
single open, or adverse condition shall automatically result in a trouble signal.

Exception: Pathways required to operate with a specific Class designation in accordance with 23.2,

Classification.
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23.1.2 In the United States: Where two or more fire alarm systems are interconnected, the
interconnecting pathways shall be defined by class A, B, and/or X in the product installation wiring
diagram/instructions consistent with the operation of the particular pathway during the specified fault
conditions specified in 23.2.1, 23.2.2 and 23.2.7.

23.1.3 The requirement in 23.1.1 does not apply to the following circuits:
a) Trouble signal circuits;
b) Interconnection between equipment within a common enclosure;

c) A circuit for supplementary system components / ancillary circuits when a short-circuit, an open,
or a ground fault in no way affects the normal operation of the control unit/system except for
omissipn of the supplementary function(s) (when necessary to comply with the aboye requirement,
overcyrrent protective devices provided for ancillary / supplementary circuit protection shall be non-

interchangeable type such that it shall not be renewed in the field in an overcurrent device having a
higher{current rating);

d) Conductors for ground detection, where a single ground does not prevent the rgquired normal
operafjon of the system;

e) In the United States only: A non-interfering shunt circuit;,when a fault conditiop of the circuit
wiring fresults only in the loss of the non-interfering feature-operation; and

f) The
wiring
condu

circuit connections extended to additional fire,alarm control unit equipment when these
connections are intended to be located in .theé same room of each other, enclosed within
t or equivalently protected against mechanical injury and made within:

1) In Canada only: 18 m;

2) In the United States only: 20.ftY 6.1 m;

23.1.4 The Utilization of a double loop*0rredundant conductors or circuits to avoid electrigal supervision

is not acceptq
2315 Asin
In the United

Exception: A
for marine ap

ble.
hle open or a single/ground on any circuit shall not cause an alarm signal.
States only:

singlezopen is not prohibited from resulting in an alarm condition for products
blications.

intended only

23.1.6 The operation of a product shall not depend upon any ground connection, except for those
required for connection to ground fault detection circuit(s).

23.1.7 In the United States only: A multiple ground fault or short-circuit fault on initiating device,
notification appliance, and/or signaling line circuit(s) intended for connection to limited-energy cable, that
would prevent required alarm operation, shall result in a trouble signal or alarm signal.

23.1.8 Where power to a device or appliance is supplied over a separate pathway from the
input/initiating device, signaling device/notification appliance, and/or data communication link(s)/signaling
line circuit(s), the operation of the power pathway shall meet the performance requirements of the
input/initiating device, signaling device/notification appliance, and/or data communication link(s)/signaling
line circuit(s) and the power circuit shall be defined by the applicable class in the product installation wiring
diagram/instructions consistent with the operation of the particular power pathway during the specified
fault conditions described in 23.2, Classification.
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Exception: Operation of the power pathway as defined for other classes are permitted to be utilized and
included in the product installation wiring diagram/instructions.

23.2 Classification

23.2.1 Pathways designated Class A shall operate as follows:

a) A redundant path/channel is included.

b) Operational capability continues past a single open, and the single open fault shall result in the
annunciation of a trouble signal.

c) Ope

rational-canabilibiin-a radiofreauencv—andlorwiralase nathwavichannal caonti
StHeRa—-capabhity—Hh—a-aaloHegHe ey ahar o WHe8sSspPathiwar-eRahRer—eohd

ues during a

single {

ault consisting of each of the following applied separately:

1) Application of an adverse condition at a transceiver/repeater other than the
test;

2) Blocking one transmission path/channel while in use at the:device under te
and/or receiving signals; and

use for receiving signals from and/or sending signalé\to the device under test.

The faylt shall result in the annunciation of a trouble sighal when two paths/channels

availab

d) Eag
powere

e) Con
signal.

f) Open

g) A sin

le.

h transceiver and/or repeater in a radio” frequency and/or wireless pathw
d by one of the following means:

1) Both a primary source in accordance with Section 17, Primary Power
secondary source accordance-with Section 18, Secondary Power Source(s);

2) Multiple primary batteries meeting 19.1(k).

Hitions that affect the“intended operation of the required paths are annunciate

ptional capability is maintained during the application of a single ground fault.

gle ground condition shall result in the annunciation of a trouble signal.

h) Whe

device under

st for sending

3) Blocking one path/channel at the control unit receiver/transceiver while that channel is in

are no longer

ay/channel is

ource, and a

d as a trouble

re.operational capability is to be maintained during a fault, the operational cap

hbility shall be

restore

d within the following timeframe after application of the fault;
1) In Canada only: 90 s;

2) In the United States only: 200 s;

Exception No. 1: Requirements 23.2.1 (f) and (g) shall not apply to non-conductive pathways (e.g.
wireless or fiber).

Exception No. 2: Requirement 23.2.1(b) shall not apply to radio frequency/wireless pathways.

23.2.2 Pathways designated as Class B shall operate as follows:

a) A redundant path is not included.

b) Operational capability stops at a single open.
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c¢) Conditions that affect the intended operation of the path are annunciated as a trouble signal.

d) Operational capability is maintained during the application of a single ground fault.

e) A single ground condition shall result in the annunciation of a trouble signal.

f) Each transceiver and/or repeater in a radio frequency and/or wireless pathway/channel is
powered by one of the following means:

1) Both a primary source in accordance with Section 17, Primary Power Source, and a

secondary source accordance with Section 18, Secondary Power Source(s);

2) Multiple primary batteries meeting 19.1(k).

g) Wh

bre operational capability is to be maintained during a fault, the operational-cag

restorg¢d within the following timeframe after application of the fault;

Exception: R4
fiber).

23.2.3 Path
a) Ong
b) Op¢
c) The
d)Alo

e) Ea
power

1) In Canada only: 90 s;

2) In the United States only: 200 s.

bquirements 23.2.2 (d) and (e) shall not apply to non-conductive pathways (€

vays designated as Class C shall operate at follows:
or more pathways are included.
rational capability is verified via end-to-end communication.
integrity of individual paths is notrequired to be monitored.
5s of end-to-end communication shall result in the annunciation of a trouble sig

th transceiver and/or -repeater in a radio frequency and/or wireless pathy
ed by one of the follewing means:

source meeting Section 18, Secondary Power Source(s);

2) Multiple primary batteries meeting 19.1(k).

Exception: TH

ability shall be

.g. wireless or

nal.

ay/channel is

1) Both a primary source meeting Section 17, Primary Power Source, andl a secondary

e‘end device on the pathway.

23.2.4 Pathways designated as Class D shall perform the circuit’'s intended operation in the event of a
pathway failure. Annunciation of the pathway failure is not required.

23.2.5 A pathway shall be designated as Class E when it is not monitored for integrity.

23.2.6 A pathway designated as Class N/data communication link(s) Style N (DCLN) shall perform as

follows:

a) It includes two or more pathways where operational capability of the primary pathway and a
redundant pathway to each device shall be verified through end-to-end communication;

Exception: When only one end field device is served, only one pathway shall be required.

b) A loss of intended communications between endpoints shall be annunciated as a trouble signal;


https://ulnorm.com/api/?name=UL 864 2024.pdf

64

CAN/ULC 527:2024 ¢+ ANSI/UL 864 OCTOBER 25, 2024

c) A single open, ground, short, or combination of faults on one pathway shall not affect any other
pathway;

d) Conditions that affect the operation of the primary pathway(s) and redundant pathway(s) shall be
annunciated as a trouble signal when the system’s minimal operational requirements cannot be
met; and

e) Non-endpoint field devices shall have provisions for connection of at least two separate
pathways.

23.2.7 Pathways designated as Class X shall operate as follows:

a) Pat

ways designated as Class X shall operate as follows:

b) Ope
annung

c) Ope

single f
trouble

d) Eac
pathwa

e) Eao
powerg

iation of a trouble signal.
rational capability in a radio frequency and/or wireless pathway/ehannel conti

signal:

test;

and/or receiving signals; and

use for receiving signals from and/or sending signals to the device under test.

vs.

h transceiver and/or_repeater in a radio frequency and/or wireless pathw
d by one of the following means:

1) Both a primary source meeting Section 17, Primary Power Source, and
source meeting Section 18, Secondary Power Source(s);

2) Multiple primary batteries meeting 19.1(k).

f) Operatiohal capability continues past a single short circuit, and the single short-cir]

rational capability continues past a single open, and the single open fault shdll result in the

hues during a

ault consisting of each of the following applied separately andresult in the anrjunciation of a

1) Application of an adverse condition at a transceiver/tepeater other than thg device under

2) Blocking one transmission path/channel while\in use at the device under test for sending

3) Blocking one path/channel at the control unit receiver/transceiver while that channel is in

n transceiver and/or repeater in ayradio frequency and/or wireless pathway/channel utilizes
frequemcy hopping spread spectrum_téchnology or equivalent means to ensure th

E reliability of

ay/channel is

a secondary

cuit fault shall

result in the annunciation of a trouble signal.

g) Operational capability continues past a combination open fault and ground fault.

h) Conditions that affect the intended operation of the path are annunciated as a trouble signal.

i) Operational capability is maintained during the application of a single ground fault.

j) A single ground condition shall result in the annunciation of a trouble signal.

k) Where operational capability is to be maintained during a fault, the operational capability shall be
restored within the following timeframe after application of the fault;

1) In Canada only: 90 s;

2) In the United States only: 200 s.
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Exception No. 1: Requirements 23.2.7 (1), (g), (i) and (j) shall not apply to non-conductive pathways (e.g.
wireless or fiber).

Exception No. 2: Requirement 23.2.7(b) shall not apply to radio frequency/wireless pathways.
23.3 Input/initiating device circuits

23.3.1 The following shall be considered control unit inputs and may utilize conventional field devices:

a) Fire alarm inputs shall include all devices and input circuits that indicate a fire condition,
including but not limited to: Manual stations, automatic initiating devices, water flow indicators, etc.;

to life such as

gas dgtection, medical emergencies, etc.;

¢) Sugervisory inputs shall be all devices or input circuits that supervise equipment|that has been
installgd for the protection of life and property, including but not limited to-sprinkler ghut-off valves,
pressyre indicators, releasing circuit disconnect means, etc.;

d) Property and building safety inputs shall be all devices or circuits-that form part of the building’s
sub-systems intended to make the building safer in the event'of a fire and may ipclude but not
limited to: fan status, dampers, motors, elevators, telephones,‘etc.;

e) Tropble inputs including failure of equipment, circuit\fault condition, or operatiorjal malfunction
relateq to fire alarm system function; and

f) Other inputs which may be monitored but are not regulated by this Standard.

23.3.2 Eachl input / initiating device circuit identified in 23.3.1 (a) — (d) shall meet the operational
requirementsjof 23.1, General, and the requirements of Class A and/or B in 23.2, Classification.

In the United Htates only:
Exception: Inifiating-device circuits\ef products intended only for marine application.
23.3.3 In Cgdnada only: An open circuit fault shall result in a specific trouble condition.

Exception: A single zoné control unit does not require a specific trouble indication.

23.3.4 Detegtionvand annunciation of a ground fault is not required for an initiating|device circuit
extending notmere-than+-m-(3-f)-from-aprimarybatterr-operated-wireless-devieeprovided the 1 m (3 ft
\ U 14 y PAd 4 |4

distance does not include an intervening barrier such as a wall or ceiling.

Exception: Detection and annunciation of a ground fault is not required for initiating device circuit wiring
installed in non-metallic conduit extending not more than 6 m (20 ft) from a primary battery-operated
wireless device.

23.4 Supplementary-device circuits

23.4.1 A supplementary-device circuit shall be arranged so that a single short-circuit, open, or ground
fault in no way affects the normal operation of the control unit/system except for omission of the
supplementary-device feature (when necessary to comply with the above requirement, overcurrent
protective devices provided for supplementary-device circuit protection shall be non-interchangeable type
such that it shall not be renewed in the field in an overcurrent device having a higher current rating);


https://ulnorm.com/api/?name=UL 864 2024.pdf

66 CAN/ULC 527:2024 ¢+ ANSI/UL 864 OCTOBER 25, 2024

In Canada only:

Exception: Wiring in metallic conduit interconnecting separately enclosed items of a control unit, or a
control unit and its accessories, located in the same room, and interconnected by runs not exceeding
18 m, is considered equipment wiring and need not comply with 23.4.1.

In the United States only:

Exception: The circuit connections extended to additional fire alarm control unit equipment when these
wiring connections are intended to be made within 20 ft (6 m) of each other and are enclosed within
conduit or equivalently protected against mechanical injury.

23.4.2 In Capada only: Supplementary-device circuit by-pass shall result in a trouble signal

23.5 Signalipg/notification appliance circuit operation

23.5.1 Each|[signaling/notification appliance circuit shall be defined by classtin the prodyct installation
wiring diagranp/instructions consistent with the operation of the particular circdit during the gpecified fault
conditions degcribed in 23.1, General.

23.5.2 Each Notification Appliance Circuit shall be designated depending on their performance as:

c) In the United States only: Class X.

23.5.3 Detedtion and annunciation of a ground fault is not required for a signaling/notification appliance
circuit extending not more than 1 m (3 ft) from.a primary battery-operated wireless device prgqvided the 1 m
(3 ft) distance fdoes not include an interyening barrier such as a wall or ceiling.

23.5.4 Detedtion and annunciation. of a ground fault is not required for signaling/notificafion appliance
circuit wiring ipstalled in non-métallic conduit extending not more than 6 m (20 ft) from a prjmary battery-
operated wireless device.

23.5.5 In Capada only:Signaling circuit performance shall be in accordance with 23.5.6 — 2[3.5.8.

Exception: Referto.operation as described in 23.5.3 and 23.5.4.

23.5.6 In Canada only: An open circuit fault, or a short circuit fault, or operation of an overcurrent
protective device, provided for the purpose, shall result in specific trouble indication specific to the circuit;

Exception: A control unit having a single output circuit does not require a specific trouble signal.
23.5.7 Detection of faults is not required while the circuit is in use for signaling purposes.

23.5.8 Fault detection and indication shall be maintained during the time a circuit is used for purposes
not related to fire safety (i.e., general paging).

23.5.9 In Canada only: A fault isolator used in a signaling circuit is not required to isolate the signaling
circuit when the circuit is in the non-actuated condition.
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23.5.10 A single open, single ground, or wire-to-wire short-circuit fault on the physical (metallic and fiber
optic) conductors of one alarm notification appliance circuit or zone shall not affect the operation of any
other signaling/notification appliance circuit or zone for more than:

a) In Canada only: 30 s;

b) In the United States only: 200 s.

23.5.11 A single open, single ground, or wire-to-wire short-circuit fault as applicable, on the physical
(metallic and fiber optic) conductors of one alarm notification appliance circuit or zone shall not affect the
operation of any other signaling/notification appliance circuit or zone under both of the following separate
conditions:

a) The
alarm

b) The

Exception: Sj
directly to the

23.5.12 Pat
meet the reqy

23.5.13 Ac
result in:

a)inC
b) In th

Excep
23.5.14 Det

23.5.15 Mon
used for purp

fault is first present during the normal standby condition followed by activatig
hotification circuit or zone;

fault is applied after the signaling/notification appliance circuit or zone:is active

gnaling/notification appliance circuits which do not have notification applian
circuit or zone and which are monitored for integrity as indicated in 23.1, Genel

ways intended for use with addressable signaling/notification appliances sh
irements in 23.6.2 — 23.6.8.

rcuit fault, or operation of an overcurrent protective device, provided for the

anada only: specific trouble indication;
e United States only: trouble indication;

fion: A control unit having a.Single signaling circuit does not require a specific t
bction of faults is notrequired while the circuit is in use for signaling purposes.

itoring for integrity and trouble annunciation shall be maintained during the t
bses not related to life or fire safety.

n of the same

ted.

res connected
ral.

all additionally

purpose, shall

rouble signal.

me a circuit is

23.5.16 Signaling/netification appliance circuits intended for evacuation shall have the capability of

producing the

'n and shall be

standard alarm evacuation signal consisting of the three-pulse temporal patte

synchronized

on.a system basis. The temporal pattern of the alarm signal shall be in accordance with:

a) In Canada only: Acoustic Measurement and Terminology, National Building Code of Canada; or

b) In the United States only: ASA S3.41

23.5.17

In the United States only: A system shall have the capability of providing at least one regulated

Notification Appliance Circuit/Signaling Circuit, as defined in this subsection.

23.5.18 A coded alarm signal shall consist of not less than three complete rounds of the number
transmitted and each round shall consist of not less than three impulses.

23.5.19 For a coded control unit intended for connection only to non-coded initiating devices, the alarm
signal shall either be locked in or the system shall complete the required number of rounds of alarm signal
activation without interruption due to restoration of an initiating device or fault on the initiating device circuit
or signaling line circuit.
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23.6 Data communications link/signaling line circuit

23.6.1 Each data communications link / signaling line circuit shall be defined by class in the product
installation wiring diagram/instructions consistent with the operation of the particular circuit during the
specified fault conditions specified in this subsection.

23.6.2 In Canada only: Each data communications link / signaling line circuit shall be designated as DCL
A, B, C and N, depending on their performance. Refer to Table 23.1.

In Canada only:

Table 23.1
Performance of Data Communications Link (DCL)
Data Communication Link (DCL) styles
Abr.lc.er.aI q p_erating DCLN
st | e | vem | mee || e
single pathway)
Single Open S T S S T
Single Ground S S c c
Wire to Wire Shqrt T T S1 S T
Wire to Wire Shqrt & Ground T T S1 S T
Open and Grour|d S T S T
Loss of Communication T T d d

LEGEND
T = Trouble indidation at the control unit.
S = Trouble indigation at the control unit and alarm receipt capability during abnormal operation.

S1 = Trouble indjcation at the control unit and alarim receipt capability Beyond the isolated fault section of the link) ¢luring abnormal
operation.

@ The abnormal pperating conditions (faults) are to be applicable for the circuits / pathways technology (e.g., ground fault and wire-
to-wire fault is nqt applicable to optical\fibre and wireless technology pathways).

b Systems utilizirlg data communication link(s) Style C (DCLC) do not require detection of a single ground on the data
communication Ijnk provided they:meet the requirements of 23.6.6. All the field devices on the circuit may be showh in trouble
condition while the system.resolves the fault condition.

¢ Systems utilizirjg data cemmunication link(s) Style N (DCLN) do not require detection of a single ground on the dgta
communicationrJnk provided the DCL meets the requirements of 23.6.7.

4 For loss of confmunication, refer to 23.6.7 (b) and (d).

23.6.3 In the United States only: Each data communications link / signaling line circuit shall be
designated as Class A, Class B, Class N, or Class X, depending on their performance described in 23.1,
General.

23.6.4 A faultin the data communications link shall not cause an alarm condition.

23.6.5 In Canada only: A ground fault on a data communications link / signal line circuit shall produce at
least one common visual ground fault indication and common trouble signal.

23.6.6 In Canada only: Systems utilizing data communication links / signal line circuits Style C do not
require detection of a single ground on the data communication link provided:

a) A ground fault on any input circuit or output circuit is indicated in accordance with above; and


https://ulnorm.com/api/?name=UL 864 2024.pdf

OCTOBER 25, 2024

CAN/ULC 527:2024 ¢+ ANSI/UL 864

69

b) The presence of any second ground fault on the data communications links / signal line circuits

would

23.6.7

not prevent the transmission of data.

(DCLN) shall perform as follows:

In Canada only: A pathway designated as data communication links / signal line circuits Style N

a) It includes two or more pathways where operational capability of the primary pathway and a
redundant pathway to each device shall be verified through end-to-end communication;

Exception: When only one end field device is served, only one pathway shall be required.

b) A loss of intended communications between endpoints (DCLN) shall be annunciated as a
trouble_signal;

c) A si
pathw

d) Cor
annun
met; a

e) No
pathw

23.6.8 In Cs
line circuits, 4
supporting fi
communicatid
visual indicati

23.6.9
the capability,
entire pathwa
Exception No

Exception No

23.6.10 Wh
signals over g

In the¢ United States only: Any data communication links / signal line circuits pathy

ngle open, ground, short, or combination of faults on one pathway shall-naot a
AY;

ditions that affect the operation of the primary pathway(s) and redufndant path
ciated as a trouble signal when the system’s minimal operational requiremg
hd

h-endpoint field devices shall have provisions for ¢onnection of at least
y'S.

nada only: For distributed type systems utilizingymultiple data communication
fault on one data communications links / signal line circuits or failure of a f{
eld device shall not adversely affecti\the proper operation of the re
ns links / signal line circuits. Such a fault and/or failure shall result in an audib
bn of the failure. Upon correction of the'fault, the current status shall be display

either inherent or by use of €xternal devices, to prevent a wire to wire fault fro
Y.
1: This does notapply to interconnected fire alarm control units.
2: Data communication links/signal line circuits pathways limited to a single z(

bre digital communications are used, the inability of a product to send or
signaling line circuit shall result in a trouble signal.

ffect any other

vay(s) shall be
nts cannot be

two separate

s links / signal
ransponder or
maining data
e and specific
ed.

vay shall have
m affecting the

ne.

receive digital

23.6.11

In the United States only: A single open, single ground, or wire-to-wire fault on the physical

(metallic or fiber optic) conductors of a signaling line circuit for use with addressable notification / signaling
appliances or modules shall not affect operation of more than one notification / signaling zone.

Exception: Riser conductors installed in accordance with the survivability from attack by fire requirements
in NFPA 72. Specifics covering the installation constraints shall be clearly detailed in the control unit's
installation wiring diagram/instructions.

23.7 Faultisolators

23.7.1

status, then this indication shall be yellow.

Integral status indication — if the fault isolator incorporates an integral visual indication of its
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23.7.2 Connection of ancillary devices — where the fault isolator provides for connections to ancillary
devices (e. g. remote indicators) open or short circuit failures of these connections shall not prevent the
correct operation of the fault isolator.

23.7.3 Monitoring of detachable fault isolators — if a fault isolator is detachable (i.e., it is attached to a
mounting base), its removal shall result in a trouble signal.

23.7.4 Manufacturer’s adjustments — it shall not be possible to change the manufacturer’s setting except
by special means (e.g., the use of a special code or tool) or by the breaking or removal of a seal.

23.7.5 On-site adjustments — if there is provision for on-site adjustment of the fault isolator, then for each
setting, the fault isolator shall comply with the requirements of this part of the standard. Access to the
means of adjugtment shall be possible only by the use of a code or a special tool.

23.8 Low-pqwer radio-frequency signaling

23.8.1 Thesg¢ requirements cover the operation of products and systems that utilize initiating,

annunciating,
(RF), with the

2382 Ther

and remote control devices that provide signaling by meansof1ow-power ra
ransmitters operating on a random basis or using two-way‘interrogate/respong

pquirements in 23.8.3 — 23.8.13 are based upon alkrequired annunciation og

receiver/contrgl unit in a local application. When the receiver/control unit functions as a prote

unit with off pr
23.8.13. In ad
be transmitted

bmise signaling, the unit shall comply with all the.Jocal annunciation requireme
Jlition, as a minimum, a common alarm, supervisory, and trouble signal, as ap
to the supervising station. Where more specific signals are transmitted, su

device information, only the initial change of status signal of each type for each zone or d

transmitted.

23.8.3 A primary battery shall comply with 19.4' when a primary battery is used.

23.8.4 A fire
reset, and sha

23.8.5 When
appliances, th

23.8.6 Alow
arranged so th
supervisory s

alarm signal from a RF initiating device shall latch at the receiver/control unit
| identify the particular RF initiating device in alarm.

a receiver/transceiver/control unit activates RF appliance(s) such as relays
b activated appliance shall remain locked-in until manually reset at the receiver

dio-frequency
e signaling.

curring at the
cted premises
hts in 23.8.3 —
plicable, shall
ch as zone or
pvice shall be

until manually

or notification
control unit.

power tadio-frequency system combination intended to provide supervisory s
at theloccurrence of an activated state of the supervisory device shall be an
gnal” and identify the affected device. The supervisory signal and a

identification s

processed as indicated in 23.8.7.

rvice shall be
unciated by a
ected device
tion signal is

23.8.7 Restoration from activated state to the normal supervisory condition of the supervisory device
shall result in the receiver/control unit either canceling the previously annunciated supervisory signal or
annunciating the status change audibly and visibly identifying the affected device.

23.8.8 To provide higher priority to alarm and supervisory signals than to other signals, alarm and
supervisory signals shall be periodically repeated at intervals not exceeding 60 s until the initiating device
is returned to its non-alarm condition. Receiver/transceiver/control unit activating RF appliances shall
automatically repeat alarm and supervisory signal transmissions at intervals not exceeding 60 s or until
confirmation that the output appliance received the signal. The duty cycle of the transmission shall be not
more than 15 % measured over a 1 min interval.
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Exception: Transmitter/transceiver/receiver combinations utilizing two-way communication where all the
following conditions are met:

a) The transceiver/receiver acknowledges receipt of the change of status signal to the
corresponding transceiver/transmitter; and

b) The receiver/control unit annunciates the current trouble status of the corresponding input or
output RF device after manual reset of the receiver/control unit.

23.8.9 A receiver/control unit shall annunciate a latching trouble signal and identify an inoperative
transmitter/product in the system within:

a)In Canada only: 90 s

b) In the United States only: 200 s.

23.8.10 Additional assurance of successful transmission capability shall be-provided
following methods:

by one of the

a) Tra p| of at least 3

dB;

nsmitting the normal supervisory status transmission at a reduced power lev

A

[«

mbient radio-
B;

b) Eit
freque

ner increasing the minimum signal strength or_seducing the maximum
ncy noise levels used in the product-specific field\test procedure by at least 3 d

pasing the minimum signal to noise ratio used in the product-specific field test procedure by

Livalent of at least 3 dB; or

c) Incr
the eq

d) By another equivalent means.

23.8.11 The|audible tamper signal of the reeeiver/control unit is not prohibited from beipg silenceable

when provide
following acti
identifying the

a) Rer

its installed location, including displacement of a removable surface such as a ceiling

b) Ren

23.8.12 In(Q

i with an automatic feature to-resound the signal at intervals not exceeding 4
bns shall cause the annungiation of a tamper signal at the receiver/control u
affected device within-200 s.

noval of an initiating-device transmitter, RF appliance receiver or retransmissi

noval of a‘gever exposing a transmitter primary battery.

h. Both of the
nit additionally

bn device from
tile.

anada-only: The response times shall comply with Table 22.1.

23.8.13 Reception of any unwanted (interfering) transmission by a retransmission device (repeater), or
by the receiver/control unit that exceed the maximum specified ambient noise level or minimum signal-to-
noise ratio (refer to 97.2.1 and 97.2.2) for a continuous period of 20 s or more shall result in an audible
trouble signal indication at the receiver/control unit. This indication shall identify the specific trouble
condition (interfering signal) as well as the device(s) affected (repeater and/or receiver/control unit).

24 Signal Priority

241 Control unit inputs shall be classified by priority as indicated in 24.2 and/or 24.3. The control unit
may provide the capability of selecting other priorities, based on building specific emergency
requirements, as long as the primary priority identified in 24.2 and/or 24.3 is available.

24.2 In the United States only: Signals shall be processed as follows in descending order of priority:
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a) Signals associated with life safety.
b) Signals associated with property safety.
c) Supervisory signals and trouble signals associated with life and/or property safety.

d) All other signals.

24.3 In Canada only: Control unit inputs shall be classified by priority as indicated in Table 24.1. The
control unit may provide the capability of selecting other priorities, based on building specific emergency
requirements, as long as the primary priority identified in Table 24.1 is available.

In Canada onl

9

Table 24.1
Control Unit Priority

Input Priority level

Fire alarm signals 1
Signals related tp life safety emergency conditions

Fire supervisory|signals

Signals associatpd with property and building safety

Trouble signals gssociated with fire alarm, life and/or property safety
Other
NOTE: Refer also to Annex B.

D W N

25 Operatiohal Features (Optional)
25.1 Two-stage feature

25.1.1 First-gtage and second-stage inputs shall comply with the requirements of Sectign 23, Circuit.
Refer to A10.6.1.1 for examples.of two-stage system operation.

25.1.2 Contrpl units shall'be capable of providing an alert signal and an alarm signal {o designated
circuits.

25.1.3 A firs{ stagé to second-stage automatic alarm signal activation timer shall be provigled. A normal
to activated st i fTTTeT.

25.1.4 The timer shall be nullified if the automatic alarm signal cancel feature is manually operated or if
the fire alarm is silenced within the run time of the timer (e.g. generally within 5 min).

NOTE: Where the alarm sequence display follows Option B in Table 20.1, a dedicated automatic alarm signal cancel switch is
required.

25.1.5 If the alarm signal activation timer has timed out at the moment of alarm silence, then a
subsequent alarm from another zone shall initiate the alert signal and alarm signal as programmed.

25.1.6 Subsequent alarm from another input zone shall initiate the alert signal and alarm signal as
programmed, and shall restart the automatic alarm signal activation timer as outlined in Figure 21.1.
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251.7 If the automatic timed operation of an alarm evacuation signal is adjustable, access for
adjustment shall be in accordance with 8.3.

25.2 Automatic alarm signal timer cancel feature — two-stage systems

25.2.1 The automatic alarm signal cancel feature, if provided, shall prevent the timed automatic initiation
of the second-stage of a two-stage system.

25.2.2 Automatic alarm signal cancel control shall comply with the following:

a) Activation of automatic alarm signal cancel control shall prevent the automatic time-out from
alert (first stage) into alarm (second-stage).

In Carfada only: This control shall be clearly marked in accordance with Table 20.4 and Table 20.5
or equjvalent;

b) Actlvation of the automatic alarm signal cancel control shall result in/a”specific indication and
shall not silence any signaling;

c) Actiyation of the automatic alarm signal cancel control shall nét prevent reactivatipn of the timer
for sulpbsequent alarms. Reactivation of the timer shall result in-the timer operating| for a full time
intervg

d) Where the alarm sequence display follows Option B.in Table 20.1 a dedicated “alitomatic alarm
signalcancel” switch is required; and

e) Autpmatic alarm signal cancel control shall be. self-restoring. Refer to Figure 21.1.
25.3 Positive alarm sequence

25.3.1 Positjve alarm sequence shall be-used only for alarm signals from automatic|fire detection
devices.

25.3.2 All system evacuation signals associated with the activated initiating device and any off premise
signaling shall be activated immediately and automatically when:

a) Thg alarm signal\from an automatic fire detection device is not acknowledged |within 15 s of
annunriation atthe operator interface of the system;

b) The system'is not manually reset within 180 s of the acknowledgment described inf25.3.2(a);

c Wh hin B caoamnA S tapaatin fion At tor cal dod far ~nAoith A o
o SCoUNMUautomatC o Ut TCTTtUT STICCTCUTOT pUSIave—™

the system is reset as described in 25.3.2(b); or

r-sequenee-is-actuated before

d) When any other fire initiating device reporting to the system/control unit is actuated.
25.3.3 The system shall provide a means for bypassing the positive alarm sequence.
25.4 Automatic drift compensation and/or smoke detector sensing chamber supervision

25.4.1 Where automatic drift compensation of sensitivity or chamber supervision for contamination of a
smoke detector is provided, the system shall annunciate an audible and visual trouble condition,
identifying the affected detector, when service is required. For automatic drift compensation, the trouble
signal shall be activated when the limit of compensation is reached. For systems utilizing sensing chamber
supervision, the trouble signal shall be activated before the chamber clean-air reference value changes by
more than 50 % of the shift necessary to indicate an alarm signal.
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25.4.2 After automatic drift compensation has occurred, the sensitivity of the smoke detector shall be
within £1.65 %/m (0.5 %/ft) obscuration of the initial sensitivity when tested as described in 25.4.3 -
25.4.6.

25.4.3 The compensation shall not adversely affect the operation of the smoke detector. The magnitude
of each compensation step shall not change the clean-air reference value by more than 5 % of the shift
necessary to indicate an alarm signal. The summation of compensation steps over a 24 h period shall not
change the clean-air reference value by more than 50 % of the shift necessary to indicate an alarm signal.

25.4.4 Two samples of each smoke detector and one sample of the product shall be subjected to the
conditions described in 25.4.5 — 25.4.6. One sample of the smoke detector shall be set at the maximum
production clean air setting and the highest production gain, while the other shall be set at the lowest
production clegn air setting and the lowest production gain.

2545 While
the sensitivity

the product is energized from a source of supply, each smoke detector shall b
est described in the sensitivity test in the following:

b subjected to

a) In Canada only: ULC 529.

b) In the United States only: UL 268.

25.4.6 The j
sensitivity val
sensitivity sett

roduct sensitivity setting for the low gain smoke-detector shall be the led
le and the sensitivity setting for the high gain detector shall be the mos
ng. The measured sensitivities shall be withindherated limits for the detector.

25.4.7 A sinmulated method of contamination is thén.to be introduced into each detd

product/detect
contamination
compensation
shall be withi

or combination allowed to compensate. The process is to be repeated, i
within the detector, until the detector is at the point where the maximu
has been provided. The sensitivity test described in 25.4.5 is to be repeated. T
n +£1.65 %/m (0.5 %/ft) obscuration of the initial sensitivity measurement

st (minimum)
5t (maximum)

ctor and the
hcreasing the
m amount of
his sensitivity
for the same

detector.
25.5 Calibrated detector sensitivity testing
2551 Thep

the sensitivity
detector(s) thg

roduct/control Unit'shall correctly interpret the sensitivity of fire detectors and
of each device upon command or annunciate a trouble condition identifyin
t are not within their required sensitivity limits.

either display
g the specific

25.5.2 When
product/contrg

initiated automatically, the specific or range of test interval(s) shall be in
| upit’s installation wiring diagram/instructions.

Ticated in the

25.5.3 When the product/control unit displays the sensitivity in values other than %/m (%!/ft) obscuration,
the correlated values to %/m (%/ft) obscuration shall be either included in the product/control unit's
marking or installation instructions.

25.5.4 Samples of the system shall be subjected to the confirmation testing described in 25.6.1 and
25.6.2.

25.6 Calibrated smoke detector sensitivity confirmation testing

25.6.1 When the product is intended to correctly interpret the sensitivity of the smoke detectors as
required in 25.5.1 — 25.5.4, samples of the each smoke detector shall be subjected to the sensitivity test
described in the following:
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a) In Canada only: ULC 529.

b) In the United States only: UL 268.

25.6.2 The measurements shall be within £1.65 %/m (0.5 %/ft) obscuration of the values displayed on
the product or at the point of annunciation of a trouble condition when the detector is not within the
required sensitivity limits, £1.65 %/m (0.5 %/ft) obscuration.

25.6.3 While the product is energized from a source of supply in accordance with Table 68.1 two
samples of each smoke detector shall be subjected to the sensitivity test. One sample of the smoke
detector shall be set at the maximum production clean air setting and the highest production gain, while
the other shall be set at the lowest production clean air setting and the lowest production gain.

25.7 Pre-siJlnaI

25.7.1 When a system annunciates the initial alarm signal only in a constantly attended location, and
manual activation is required for a general alarm evacuation signal, subsequent actuation of alarm
initiating devig¢es on another initiating zone of the system shall result in the activation of the|general alarm
evacuation signal.

25.7.2 Any off premise signaling, when employed, shall activate upen the initial alarm signal.

25.8 Smokg detector alarm verification (status change confirmation)

25.8.1 To reduce the effect of electrical and migratory smoke transients, a system is not grohibited from
having provisjon for a smoke detector alarm verification feature for alarm signals received from smoke
detectors or smoke monitoring heads. When emplayed, the feature shall be:

a) Integral in the control unit;
b) A module that can be wired orplugged into a control unit;

c) A separate product that can be field wired to interface between the control unit and initiating
deviceg circuit; or

d) An ¢quivalent arrangement.

25.8.2 Smoke detectoralarm verification shall be arranged on a per circuit (zone) basis.

rcuit (zone) or
devices other

Exception:
system basis, ;
than smoke detection shall not be delayed by more than 10 s when this option is employed.

enysmoke detector alarm verification is to be accomplished on a multiple ¢

25.8.3 When a smoke detector alarm verification feature is provided, the maximum retard-reset-restart
period of alarm verification of a system, including any time delay due to system reset and power-up time of
the smoke detector to become operational for alarm, shall not exceed 60 s. During the minimum 60-
second alarm confirmation period following the retard-reset-restart period, re-actuation of the same
detector that initiated the smoke detector alarm verification cycle, actuation of another smoke detector on
the same circuit (zone), or an alarm from another zone shall result immediately in an alarm signal from the
control unit. Refer to Figure 25.1.

Exception: When two or more protected-premises units are connected to a supervising station unit or
when two or more local-type control units are networked together, it is acceptable to configure each
protected premises unit or local unit to permit its own smoke detector alarm verification feature.
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Figure 25.1

Alarm Verification Timing Diagram

ALARM VERIFICATION PERIOD

RETARD-RESET-RESTART PERIOD - MAXIMUM 60 SECONDS CONFIRMATION PERIOD - 60 SECONDS OPTIONAL

A
t=0 Seconds

S3105A

A — Smoke detect

AB - Retard-Res
energizing power
AC — Retard-Res¢
AD — Alarm Verifig

BC — Detector Re
for alarm. Time vg
CD - Confirmatio
detector is not in g
will alarm.

DE — Optional Region — Either an alarm can occur.at ‘control unit or restart of the alarm verification cycle can occur.

NO ALARM AT CONTROL UNIT ALARM REQUIRED AT CONTROL UNIT REGION /\F
DETECTOR
CONTROL UNIT RESTART
RETARD-RESFTPERIOD ROWER-UF
PERIOD

B C D E

t=n Seconds

br goes into alarm.

bt Period (Control Unit) — Control unit senses detector in alarai)and retards (delays) alarm signal, usually by de-
o the detector. Length of time varies with design.

t-Restart Period — No alarm obtained from control unit. Maximum permissible time is 60 s.
ation Period — Consists of the retard-reset-restart and-confirmation periods.

start (Power Up) Period — Power to the detector is\reapplied and time is allowed for detector to bepome operational
ries with detector design.

Period — Detector is operational for alarm.at point C. If detector is still in alarm at point C, contro| unit will alarm. If
larm, system returns to standby. If the detector re-alarms at any time during the confirmation perigd the control unit
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25.8.4 The retard-reset period of smoke detector alarm verification is not required to include the polling
time of a multiplex system when alarm verification is provided at the same unit to which the smoke
detectors are connected, but shall include the polling time when the alarm verification is provided at a
remote unit.

25.8.5 Smoke detector alarm verification shall not be used in initiating-device circuits intended for cross-
zone operation.

25.8.6 Products incorporating a smoke detector alarm verification feature shall not be used with smoke
detectors employing a smoke detector alarm verification feature.

Exception: This requirement does not apply to smoke detectors that employ less than 10 s signal

processing tin

25.8.7 Smo

to alarm signals from other initiating devices (such as manual stations, heat*detecto

indicators, an

2588 To d
including the
source of ele
Each initiating
switch repres
product/contr
energization

period is to bg
connected g

diagram/instriictions, to the retard-reset period.

2589 To d

confirmation period, the product/contrel*unit and initiating device circuit are to be energized

standby cond
cycle of the
confirmation

alarm.

25.9 Alarm

259.1 The
alert signal fo

ne and do not reset themselves.

e detector alarm verification shall apply to alarm signals from smoke detector

i similar devices) which are capable of being connected to the same circuit.

btermine the retard-reset duration of the smoke detectér ‘alarm verificatio
power-up time of a smoke detector), a product/contrel unit is to be conneg
ctrical supply as specified in the general performance ‘tests section covering
device circuit provided with smoke detector alarmiyerification is to be placed
enting detector contacts, by actuation of the ‘specific detector to be empl
bl unit, or by equivalent means. The time between initiation of the detec

determined by adding the maximum power-up time of the smoke detector(s),
the product/control unit as indicated in the product/control unit inst
btermine that an alarm is -obtained from the product during the 60 s m

tion. The initiating device-circuit is then to be placed in alarm to actuate the alg
product/control unit\and restored to the non-alarm condition. At the end

silence/signal silence inhibit feature

signalssilence inhibit feature, if provided, shall prevent the silencing of the alg

5 only, and not
's, water flow

h feature (not
ted to a rated
test voltages.
nto alarm by a
oyed with the
for alarm and

bf the product/control unit alarm circuit is~the retard-reset period. The retand-reset-restart

intended to be
bllation  wiring

inimum alarm
in the normal
rm verification
of the alarm

beriod, the initiating ‘device circuit is to be placed in alarm at which time the product is to

rm signal and

a prnepf time from the initial alarm

25.9.2 Timing shall be in accordance with:

a) In Canada only: Article 3.2.4.6, Silencing of Alarm Signals, NBCC.

b) In the United States only: The manufacturer’s specification.

25.9.3 Acce

ss for the adjustment of the time period shall be in accordance with 8.3.

25.9.4 This feature shall only apply to the first alarm input status change.

25.9.5 Reset function shall not override this feature.

25.9.6 Live voice paging or automated voice messaging shall not override this feature.
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25.10 Automatic signal silence feature

25.10.1 The automatic signal silence feature, if provided, shall allow the automatic silencing of an alarm
signal and/or an alert signal after a preset time in accordance with:

a) In Canada only: Article 3.2.4.6, Silencing of Alarm Signals, NBCC; or

b) In the United States only: The standard alarm evacuation signal shall be repeated for a period
not less than 3 min.

25.10.2 In Canada only: Access for the adjustment of the time period shall be available only to
authorized personnel.

25.10.3 Alarln signal deactivating of activated notification appliances of a control unit/system shall be

indicated by a

25.10.4 Actu

alarm signal a
2511 Inthe

25111 Alar

constantly displayed and identified visual indicator.

ation of the automatic timed cut-off shall not prevent subsequent-alarms from
nd/or an alert signal.

United States only: Multiple detector operation

activation that requires the activation of two automatic detection devices s

the alarm verifjcation feature or any other time delay.

25.11.2 Guidelines, instructions, and restrictions [suchi@s spacing, alarm verification fg

other time del

included in thg

25.12 Remo

25.12.1

a) Test
device
for cau

disablimg/enabling«-Qutputs,
commg

b) Mair

A sy

y(s)] for the installation and use of a system employing multiple detector ope
installation wiring diagram/instructions:

te access

stem is permitted to be provided with remote access capability for the following

ng (including acknawledge, silence, system reset, operation of emergency cor
location label revisions, activation of outputs and indicators, simulated activa
5e and effect testing, sending or activating voice announcements, disabling/er
disabling/enabling off premise transmitters and
nds only-forthe portions of the system under test);

tenance;

reinitiating an

hall not utilize

ature, and/or
ation shall be

purposes:

trol functions,
tion of inputs
abling inputs,
bther control

c) Dia

TOStiTS;

d) Software Revision;

e) Where permitted, remotely acknowledging, silencing, and resetting of the system during normal

operati

ons.

25.12.2 A remote communications session for diagnostics is permitted to be initiated remotely where the
system complies with all of the following:

a) A continuous remote communications session is terminated within 1 h of remote operator

inactivi

ty (no manual actions taken at the remote connection point).

b) There is a means to terminate the remote communications session at the remote location at any

time.
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c) There is a means to terminate the remote communications session at the system control unit at
any time. The terminating means shall be permitted to be via an on-premise connected device
(e.g., smartphone, tablet, PC or other device) and application, provided the connection and the
user of the application are authenticated.

d) The remote communications session does not control or affect the required operation of the
system.

e) Remote diagnostics communications sessions shall be authenticated and shall utilize encryption
algorithms with a minimum of 128 bits of security.

25.12.3 A remote communications session for testing, maintenance, or software revision is permitted

b) A
inactivi

c) The)
time.

d) The
any tin
used t

e) Thg
portior

25.12.4 Sys
a)Alo
b) The

c) The
the p4q

ion of the security means shall be permitted to be via an on-premise\¢onnecteg
hone, tablet, PC or other device) and application, provided the ‘¢onnection a
blication are authenticated.

ontinuous remote communications session is terminated* within 1 h of re
ty (no manual actions taken at the remote connection.pgint).

e is a means to terminate the remote communications session at the remote

re is a means to terminate the remote communications session at the system
ne. The disconnection means shall be pérmitted to be via the on-premise conn
b meet the requirements of (a).

remote communications session does not control or affect the required op
of the system that is not in a‘test mode.

fems meeting the requirements of 25.12.1(e) shall comply with all of the followi
cal operator interfage shall be provided.
remote operator interface shall display all alarm, supervisory, and trouble sign

remoté connection shall be monitored for integrity so that any adverse con

or intérfaces within 200 s.

in accordance
ble signal. The
d device (e.g.,
nd the user of

mote operator

ocation at any

control unit at
ected device if

eration of any

als.

dition affecting

rformance of the connection is visibly and audibly annunciated at the remote and local

operat

26 Building System Information Unit (BSIU) Processing Equipment Software

26.1

26.1.1

General

Requirements in 26.1 — 26.4 describe the methods for evaluation of the software utilized in

BSIUs. These sections apply to equipment for use at the protected premises for the purpose of display
and control of the fire alarm, smoke control and mass notification system(s).

26.1.2 BSIU processing equipment meeting all the conditions specified in 26.1 — 26.4 need not be
subjected to Sections 36 — 61, Sections 72 — 103 and Sections 104 — 105.

26.1.3 The product shall comply with the following:


https://ulnorm.com/api/?name=UL 864 2024.pdf

80

CAN/ULC 527:2024 ¢+ ANSI/UL 864

OCTOBER 25, 2024

a) Sections 68 — 81, Performance Details and Specifics;

b) 20.2

c)

‘ ~

N

d) 20.7
e)22

f)29.2,

A-

.3,

, Trouble Signals;

8.3 and Section 10, Software;
, Supplementary Displays;
System Response;

Combination Systems, Mass Notification System Interconnection;

g) 29.3.1, 29.3.3, 29.3.4, and 29.3.10 Combination Systems, Carbon Monoxide Signaling;

h) Secilion 30, Releasing Device Service; and

i)76.2.
26.2 Operat

26.2.1 A sys

evaluation. The BSIU system shall be interconnected with the gompatible fire alarm

identified in th

26.2.2 When

1 — 76.2.2, Releasing device — non-extinguishing and non-water based.
on

tem meeting, but not exceeding the specifications of 26.4.1(a), shall be

p BSIU system’s installation instructions.

a BSIU is interconnected to a fire alarm system) releasing system, smoke cq

notification sy
BSIU when th

a) Fail
control
annung

Except
video 1
when:

I

stem, the audible change of status notification on those systems may be supp
following requirements are met:

re of any part of the BSIU configuration which affects BSIU fire alarm, rele
or mass notification operation shalliresult in the fire alarm control unit automg
iating new change of status signals.

fon: Interconnecting wiring:between a stationary computer and the computg
nonitor, touch screen, or-mouse type device are not required to be monitore

1) A complete Open in the interconnecting cable is visually indicated so as to
the user or_the- open does not affect the required system operation except
faulted fufiction; and

2) The-interconnecting cable(s) does not exceed 8 ft.

submitted for
controls units

ntrol or mass
ressed by the

asing, smoke
tically audibly

br's keyboard,
d for integrity

be obvious to
or loss of the

ult=0r adverse condition on infprrnnnnnfing wiring in the BSIU r‘nnfigumﬁnn

which affects

b) A f

BSIU system fire alarm, smoke control or mass notification operation shall result in the fire alarm

control

unit automatically audibly annunciating new change of status signals.

c) When the proper operation of the BSIU is adversely affected due to actuation of the security
means or during any reprogramming, the fire alarm control unit shall automatically audibly
annunciate new change of status signals.

26.3 Display information

26.3.1

The display content information at the BSIU shall provide the equivalent content on the

interconnected fire alarm control unit, mass notification control unit, or Firefighter's Smoke Control Station

(FSCS).
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26.3.2 Systems serving two or more zones shall visually identify the zone of origin and/or point
addressable device of the status change.

26.3.3 Non-electrical visual annunciation integral with a switch shall include obvious distinct indications
for both the normal and activated position of the switch. Utilization of the switch position does not meet the
intent of complying with this requirement.

26.3.4 Controls provided specifically for the purpose of manually overriding any automatic building and
fire control functions intended to increase the level of life safety for occupants or control the spread of the
harmful effects of fire or other dangerous products (emergency control function), shall provide visible
indication of the status of the associated control circuits.

26.3.5 Any
with 32.2.3.2

manual means for turning off activated occupant signaling devices (silencing
- 32.2.3.3 and 21.2.3.

) shall comply

26.3.6 Ana
device in the

arm signal visual display status shall be maintained continuously (locked in) U
tontrol unit/BSIU system is operated manually.

ntil a resetting

26.3.7 A means for silencing a supervisory signal sounding appliance~shall comply with 32.2.4.3 —

32.2.4.4 and 21.3.1.

26.3.8 Whe
all types of sig

n a common audible, as part of the operator interfaege, is employed for alarm annunciation for

nals, distinction shall be achieved visually.

26.3.9 Whe
signals, distin

h a common audible, distinct from alarm, is_employed for trouble annunciation
ction shall be achieved visually.

for all types of

26.3.10 Fire
Control Statioj

fighter's Smoke Control Station display/operation shall comply with 31.3, Firefi
h (FSCS).

ghter's Smoke

26.4 Operation during abnormal conditions

26.41 All o
operations of

ther BSIU operations outside the scope of this standard shall not impait the required

the fire alarm signaling system.

26.4.2 Shor
and the fire a

circuits orepen circuits in the BSIU equipment or in the wiring between the B
arm system shall not impede or impair the monitoring for integrity of the inter

alarm syste

as ‘described in Section 23, Circuits, nor impede or impair any fire

51U equipment
connected fire
alarm signal

transmissionq‘or operations.

26.4.3 Single ground faults in the BSIU equipment or in the wiring between the BSIU equipment and the
fire alarm system shall not impede or impair the monitoring for integrity of the fire alarm system, or impede
or impair any fire alarm, supervisory or trouble signal transmissions or operation.

26.4.4 Single ground faults shall be reported at the fire alarm control system as trouble signals when
they occur on the wiring interconnecting the BSIU equipment with the fire alarm system.

Exception: Where multiple ground faults on the wiring interconnecting the BSIU equipment with the fire
alarm system do not impede or impair the monitoring for integrity of the fire alarm system, or impede or
impair any fire alarm, supervisory or trouble signal transmissions or operation.
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26.4.5 The required operation of the fire alarm equipment shall not be impaired by any failure of the
BSIU equipment hardware, software or circuits, or by any maintenance procedure, including removal or
replacement of defective equipment or powering down of the BSIU equipment.

26.5 Combination systems

26.5.1

burglary or energy management monitoring shall be made.

26.5.2
in accordance

with:

A distinction between signals associated with fire protection and signals of other types, such as

In combination systems, fire alarm signals shall be distinctive, clearly recognizable, and shall be

a)20.4

b)InC

26.5.3 The E
conditions wh
security and e

26.6

26.6.1 Thein

a) The

Installdtion information

L1(f); and

bnada only: 20.1.10

SIU shall meet the timing requirements in 26.1.3(g) during least,favorable s
en the BSIU controls non-life safety building systems such_as~lighting, ac
hvironmental conditions or other software, such as an internet browsing, is run

stallation instructions for the BSIU software shalliinclude the following informa
Mminimum system configuration(s) consistingcof the following:

1) Operating system and, where applicable, revision level;

2) Microprocessor manufacturer, type(s)/family, and minimum clock speed;

3) Minimum disk storage;

4) Minimum memory requirements;

5) Minimum display tequirements;

6) Minimum user interface requirements (such as mouse, keyboard, touch scr¢
7) Required features (such as media needs (DVD, etc.), drivers, etc.);

8)-Required input/output functionality (such as serial ports, USB ports, and n¢

stem loading
cess control,
ning.

on:

ben, etc.);

etwork cards);

and

9) System software release level.

b) Identify compatible fire alarm control units and mass notification control units, and Firefighter’s

Smoke

Control Station to which the BSIU may be interconnected.

c) Specify that the BSIU is to be located within the same room as the fire alarm control unit to which
the BSIU is interconnected where a BSIU provides control of the interconnected fire alarm control
unit or suppresses audible change of status notification at the fire alarm control unit.

d) Specify that the BSIU shall not be permitted to perform fire alarm system control features that
cannot be accomplished by the interconnected fire alarm control unit within the same room where a

BSIUp

rovides control of the interconnected fire alarm control unit.

e) Specify that the source of power for the BSIU equipment shall be within the rated range of the

BSIU.
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f) Specify the BSIU equipment including all peripheral equipment (such as display, keyboard, etc.)
shall meet the requirements of:

1) In Canada only:
i) CSA-C22.2 No. 60950-1; or
ii) CSA-C22.2 No. 62368-1.
2) In the United States only:

i) UL 60950-1; or

iy

9) Spg

h) Specify that no other software other than the operating system software, ant

proteclion software, and other software specified in the installation instructions shall
the BSIU.
27 Voice Alarm Feature
271 General
27.1.1 This [section covers the performance of emergency voice/ alarm communic
(EVACS).
27.1.2 Emeifgency voice/ alarm communication'‘systems may be arranged to provide
operation:
a) A single channel system to allow full selectivity, on a per zone basis, of voice pagi
signal{ but not both simultaneously;
b) A sipngle channel all-call. system for voice paging or an alarm signal;
c) A two channel system to allow simultaneous full selectivity, on a per zone basis, fa
and an alarm signal;
d) A three channel system designed to allow an alert signal, the alarm signal and voi
to be gelectively and simultaneously transmitted to any signaling zone(s); or

cify that the BSIU system is not permitted to initiate and process live voice\pag

e) A mutt

nnnnnn thaot o n-ba-cel and

ng.

-virus/security

be installed on

ption systems

the following

ng or an alarm

r voice paging

ce instructions

i chaonnal ovctans A dco o Hinle-cianalaea a-acaolaetival
AT e ISy SICTTT U TSIyt SO tat At prie—oigrialis- car o StiecTuvery—ard

simultaneously

transmitted to any zone or zones. The multiple signals shall include, but not be limited to:

1) An alert signal;
2) An alarm signal;
3) Voice instructions; or

4) Other signals.

27.1.3 Microphone and/or telephone handset cables shall be monitored for integrity such that loss of the

connection re

sults in a trouble signal.

Exception: Microphone and telephone handset cables located within a key locked cabinet are not required
to comply with this requirement.
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27.1.4 All required annunciation shall be at a fire emergency voice/alarm communication control system.

27.1.5 Where a combination of or multiple control locations are employed, the following shall also apply:

a) Controls can only be operated from one location at any given time;

b) Indication shall be:

1) In Canada only: Continuously displayed at all display and control centres as to which is in
control, either by a dedicated indicator or a text message where alphanumeric displays are

used; or

2) In the United States only: identified by a visible indication at the location in control. When

c) Con
commu

d) Abili
commg

27.1.6 Manu

27.1.7 Syste

a control location is indicating that it is not in control, it shall not act as if it is in

plete loss of communication to the display and control centre shall not
nicating display and control centres from being able to gain control; and

y to request, grant, or deny system control with provision for fail-safe auto-trar
nd centre to another shall be provided.

al controls shall comply with 21.1, General.

ms or equipment arranged to stop or reduce ambient noise shall comply with

integrity requifements in 27.3, Monitoring Integrity, 33.3, Monitoring for Integrity, Section 23

with the other

27.1.8 Thea
a) Ems

b) Emg

applicable requirements of this standard.
udio inputs shall operate in the following priority:
rgency live voice paging;

rgency automated voice messaging;

c¢) Alarm signal operation; and

d) Alert

2719 InCa
signal silence

signal operation(if provided.

nhibit periéd as described in 25.9, Alarm Silence/Signal Inhibit Feature.

control.

inhibit other

sfer from one

monitoring for
Circuits, and

hada only: . Emergency live voice paging shall be inhibited until after the time odit of the alarm

bach speaker

27.1.10 Emgrgehcy voice communication systems shall visually indicate the status of
zone.
27.1.11  The status indication must continuously and distinctly indicate when a zone is:

a) Off (not active);

b) Active with a page;

c) Active with a signal other than a page; or

d) Selected for a pending action.

27.1.12 Otherindications in addition to the following are not prohibited:
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a) Visual indication of active speaker zones (zones are to be considered "on" when an evacuation
signal, pre-announce tone, recorded message, or live voice message is being reproduced by the
speakers of that zone, regardless of whether it was automatically or manually activated);

b) The activated state of all control switches (this includes zone select, manual evacuation, all-call,
and page controls); and

c¢) In Canada only:

1) Visual indication of an alert signal, when applicable; and

2) Where simultaneous operation of an alert signal and an alarm signal is used, visual
indication on a per-signaling zone basis shall be provided to indicate type of signal on each

27.1.13 In(
LEDs must cd

27.1.14 Nor
for both the n

27.1.15 Utili
27.2 Functi

27.21 In reqg
be capable of

a) Manual activation of an evacuation signal or recorded message on an all-call basi

manud

b) Ifa
of the
shall h

c)InG

breviously initiated recorded:message is interrupted by live voice instructions,

ave the capability of hot'resuming play automatically.

anada only: Paging feedback capabilities:

circuit.

anada only: Where LEDs are used to indicate the distinct status of a zone, th
mply with Table 20.1.

-electrical visual annunciation integral with a switch shall include obvious disti
bn-activated and activated position of the switch.

zation of the switch position does not meet the intent.of complying with this req
pnal sequence

sponse to an initiating of a fire alarm emergency signal the voice/alarm comm
providing the following functions:

| activation by zone is permitted,

microphone, the previously initiated recorded messages to the selected not

1) Operation of any manual control for alert signal, alarm signal, digitized voig

live vaice' paging selection of associated output circuit(s) or zone(s), sh
indication, within 2 s that the control has been depressed and is awaiting §

e colors of the

nct indications

uirement.

unication shall

s. Additionally,

ipon releasing
fication zones

e message, or
pll provide an
xecution. This
ns:

indieation may include, but not limited to one or more of the following indicatio

i) Audible;
ii) Tactile; or
iii) Visible.

2) Activation of a manual control to select an alert signal, alarm signal or
message on an associated output circuit(s) or zone(s) shall result in a visua

digitized voice
| indication the

associated output circuit(s) or zone(s) is playing the selected signal or message.

3) Activation of manual controls for live voice paging to an associated output circuit(s) or

zone(s) shall result in:

i) A visual indication that the output circuit(s) or zone(s) is ready to receive live voice

paging; and
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d)Inth

ii) An alert signal, alarm signal or a digital voice message continuing to play until the
microphone push to talk switch has been depressed and live voice paging to an
output circuit(s) or zone(s) is active.

4) Activation of the microphone’s "push to talk" manual control or equivalent shall result in a
"system ready to page” indication that the selected live voice paging output circuit(s) or
zone(s) are ready to output live voice paging.

NOTE: The “system ready to page” indication shall be in accordance with, or equivalent to, Table 20.4.

5) Activation of the microphone “press to talk” manual control or equivalent, where an
optional pre-announce signal is utilized, shall result in:

2s;or

paging

NOTE: T

pulse tempora
any or all zone

2)“Automatic

ii) A pre-announce visual indication, which may be, or combined with
ready to page” of (c)(4) to indicate the pre-announce signal is acti

to an output circuit(s) or zone(s) that is active with an alert

signal or digitized voice message may incorporate an optional delay
output circuit(s) or zone(s) from live voice paging backto alert signal, g
digitalized voice message. The transfer back shall:

A) Not exceed a maximum of 5 s dfter release of the microph
talk” manual control or equivalent;.or

B) Result in a visual indication; that the alert signal, alarm sign
voice message is active onthe output circuit(s) or zone(s).

he optional delay serves to\ptévent inadvertent transfer from live voice paging d

release of the live voice paging switch
e United States only:

1) Automatic activation ef.an evacuation signal to any or all zones in the syste
of a minimum of tworcycles of the standard alarm evacuation signal consistin

| pattern detailed in 23.5.16, followed by a recorded evacuatio
S inthe system.

Exception?)Products intended to be constantly attended with capability of a
need not provide automatic response.

pre-announce tone (either separately produced or part of g

1y The OUtpUt CIFCUTS) OF ZONe(S T itEtng the pre-announce Signarima maximum of

, the “system
e. Live voice
signal, alarm
in transfer of
larm signal or

one “press to

al or digitized

uring momentary

m, consisting
j of the three-
N message to

0 s response

prerecorded

messaaes) of 1
ge)-o+—

3-s durationfollowed by arecorded-message-to-any oral

zones in the

system. The pre-announce tone/prerecorded message combination shall be repeated a
minimum of three times. Preempting of the pre-announce tone with a predetermined time
delay is not prohibited.

Exception: Products intend to be constantly attended by trained operators with capability of
a 30-second response need not provide automatic response.

3) When provided in addition to that described in (d)(2) other functional sequences are not

prohibited.

27.2.2 When provision is made for the manual selection of evacuation signaling zones for the purpose of
initiating tonal, prerecorded voice, or live voice evacuation messages and/or signals, the manual
selections shall override automatic zone selections. Likewise, manually initiated sources (tone generator,
prerecorded message, or live voice) shall have the capability to take precedence subsequent over
automatically initiated sources.
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Exception: Notification appliances required to provide special fire suppression notification shall have the
capability to override the voice/alarm communication signaling as described in 27.2.3.

27.2.3 For systems providing live-voice communication, manual paging shall have the capability of
automatically having precedence over all other evacuation signals, pre-announce signals and prerecorded
messages, whether previously or subsequently initiated.

Exception: Notification appliances required to provide special fire suppression notification shall have the
capability to override the ECS/MNS signaling as described in 27.2.3.

27.2.4 A fire emergency voice/alarm communication control system shall be configurable to have a
dedicated notification zone to cover the area served by the suppression system with the capability of being
muted by onelof the following means:

m and the fire
by voice/alarm
hppliances are

a) An
emerg
comm
active

ntelligent communication interface between the fire alarm suppression‘syste
ency voice/alarm communication control system to mute the fire lemergen
inication control system speaker zone when special suppressiomnotification

in the suppression area;

b) Use
speak

control system
or

a contact interface to mute the fire emergency voice/alarm communication
br zone to allow the special suppression notification appliances to take priority;

c) A mechanical manual release, such as a pressure/ switch, etc., to interfacq with the fire

emergency voice/alarm communication control system*that would mute the respgctive speaker
zone.
27.2.5 Prodycts utilizing a low — frequency signal tone for the pre-announce signals requir¢d by 27.2.1 or

the audible al
in the section

2726 The{
to the output s

27.3 Monitg

27.3.1 Failu
pre-recorded
generators, a
an audible trg

Brm signal tone required by 23.5.16.0r,23.5.18 shall comply with the signal fo
for Determination of Low Frequency*Signal Format in the UL 464/ULC 525.

ignal components for the low frequency audio needed to meet 34.2.5.8 from tq
peaker shall be described in the installation instructions for the product.

ring integrity

e of any cormponent in the audio chain (such as amplifiers, preamplifiers, m
message .device, displacement of a pre-recorded message medium,
nd interconnected wiring) resulting in the loss of emergency signaling capabil
uble sighal. Compliance is to be verified with the system in the normal superv|

mat described

ne generation

alfunction of a
primary tone
ty shall cause
sory condition

and repeated

with the system in the alarm condition.

Exception No. 1: This requirement does not apply to amplifiers and tone generators that are enclosed as

integral parts

and provide signals to a single speaker.

Exception No. 2: Wiring internal to a mechanically protected enclosure is not required to be supervised.

Exception No. 3: This requirement does not apply to individual electronic components that are part of a
rigidly clamped assembly which comply with Section 9, Software Monitoring, or 54.5, Capacitors, or, if not
covered in Section 9 or 54.5, are deemed reliable according to MIL-HDBK-338, or equivalent such that the
failure rate is equal to or less than 0.5 failures per million hours of operation.

27.3.2 Emergency voice/alarm and/or two-way telephone/intercom communication systems sharing
components, circuitry and installation wiring with non-fire systems shall comply with Section 29,
Combination Systems.
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28 Emergency Telephone Feature
28.1 Two-way telephone equipment, when operating in a common-talking (for example, conference or

party-line) or s

elective-talking mode, shall be capable of communication with at least;

a) In Canada only: two instruments on-line simultaneously; or

b) In the United States only: five.

28.2 Two-way telephone communication service is not prohibited from being arranged so that alarm

initiation is req

uired before telephone communication can begin.

28.3 A telep
produce all of
response for
automatically
fire and for re
which to initiat

28.4 Provide
telephone. Ac

28.5 Remots
automatically i

28.6 In Cang

28.7 Provide
type control U
simultaneousl
confirm output

28.8 All man

28.9 An ope
device provide

a)inC

One station provided Jor reportng a fire shall be arranged so that its use will
the signaling functions required of a manual fire alarm station and notyrec
alarm initiation. Similarly, a station provided for reporting other‘emer
produce the signaling functions required by the emergency systems. A station
porting other emergencies shall be equipped with a selection leveror equival
e the signals appropriate for the condition (fire or emergency).

a visual and audible indication at the display and control genter incoming-call
nowledgement or selection of the incoming-call shall silence the audible.

telephones consisting of a permanently installed jack and a portable
hitiate the call-in signal on plug-in of the handset.

da only: Visual indicators shall be in accordance with Table 20.3.

separate selectable control circuit.for each zone and the display for emerge
nits (control units incorporating_the emergency telephone feature) shall b
displaying the status of all*@utputs capable of being manually controlled. I
circuit operation.

al control switches shall comply with 21.1.

h circuit faulf, 'ground fault, wire to wire short, or operation of an overcurr
d for the purpose, shall result in:

bnada‘only: A specific trouble indication specific to the circuit.

automatically
uire operator
pencies shall
for reporting a
ent means by

from a remote

handset shall

ncy telephone

e capable of
dication shall

bnt protective

b) In th

c\Uhited States only: A trouble indication.

28.10

In the United States only: When a station is configured as a hands-free or handset station, it shall

either be protected against unauthorized use in accordance with UL 38, or employ a jack for connection of

a portable han

28.11

dset.

Provide for a tone at the remote telephone to indicate that the system is operable or in use.

28.12 Lockable telephone enclosures shall have an alternate means of gaining access without the use of

a key.
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29 Combination Systems

29.1 General

29.1.1 When a fire alarm system is intended to share components, equipment, circuitry, or installation
wiring with non-fire equipment and the non-fire alarm equipment complies with this standard or complies

with one of the standards shown in 29.1.2, the requirements of 29.1.3 — 29.1.5 shall apply.

29.1.2 With respect to 29.1.1, the following standards apply:

a) In Canada only:

Ty OLCC S576;
2) ULC S304;

3) ULC/ORD-C1076;
4) UL 2524.

b) In the United States only:
1) UL 2572

2) UL 2017,

3) UL 2610;

4) UL 2525;

5) UL 2524.

29.1.3 It sh3ll be permitted to attach the.non-fire alarm equipment to fire alarm circuits wheh the following
requirementsjare met:

a) Thg fire alarm equipment and circuits shall continue to meet the circuit requirements of Section
23, Circuits, with the non=fire alarm equipment attached.

b) Failures of theynon-fire alarm equipment that affect the operation of the fire alarmh system shall
be detected andyreported at the fire alarm control unit.

c) Thg nen-fire equipment shall be compatible with the fire alarm equipment or if shall have a
contadtclosure interface for the connected load

d) In the United States only: The installation document of the fire product shall specify that all
wiring, including that to the non-fire alarm equipment, shall be installed in accordance with the
requirements of NFPA 72.

29.1.4 When the non-fire alarm equipment is connected to the fire alarm system through separate wiring,
opens and short circuits shall not impair the operation of the fire alarm system.

29.1.5 Single ground faults which impede or impair the monitoring for integrity of the fire alarm system, or
impede or impair any fire alarm, supervisory or trouble signal transmissions or operation shall be reported
at the fire alarm control system as trouble signals when they occur on the wiring interconnecting the non-
fire alarm equipment with the fire alarm system.
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29.1.6 When a fire alarm system is intended to share components, equipment, circuitry, or installation
wiring with non-fire equipment, and that equipment does not comply with either this standard or any of the
standards shown in 29.1.2, the requirements of 29.1.7 and 29.1.8 shall apply.

29.1.7 Short circuits or open circuits in the non-fire equipment or in the wiring between the non-fire
equipment and the fire alarm system shall not impede or impair the monitoring for integrity of the fire alarm
system as described in Section 23, Circuits, nor impede or impair any fire alarm signal transmissions or
operations.

29.1.8 Single ground faults in the non-fire alarm equipment shall not impede or impair the monitoring for
integrity of the fire alarm system, or impede or impair any fire alarm, supervisory or trouble signal
transmissions or operation.

29.1.9 Ther
fire alarm equ
or replacemen

29.1.10 The
during the per

29.1.11 Eme
required operg

29.1.12 In cd
indicated as in

29.1.13 Sign
signals.

29.1.14 In th
safety networK

a) The

Except
of pow:

b) Non
alarm s

pquired operation of the fire alarm equipment shall not be impaired by any failu

t of defective equipment or powering down of the non-fire equipment!

monitoring for integrity as described in the Section 23, Circlits, shall contin
od the combination system is used for non-emergency purposes.

rgency control or other non-fire functions shall have thé.capability of not interf
tion of the fire alarm system.

mbination systems, fire alarm signals shall be distinctive, clearly recognizable
Section 24, Signal Priority.

als from fire extinguisher monitoring.dévices are permitted to be annunciated 2

e United States only: Where the fire alarm control unit is intended to be conn
, the following shall apply:

nterconnecting path.shall be monitored for integrity as described in the Sectio

jon: Relays or appliances that provide fail-safe operation (activate, release, u
br or a fault enadverse condition on the interconnecting path that affects opera

Lfire alarm data transmitted to the fire alarm system shall not impair the opera
ystem.

re of the non-

pment hardware, software or circuits, or by any maintenance procedure;-inclliding removal

ue to be met

ering with any

, and shall be

S supervisory

ected to a life

n 23, Circuits.

nlock) on loss
ion.

tion of the fire

29.1.15 Controls permitted to adjust volume levels of non-emergency or other signals, such as
background music or building paging, shall be overridden by the fire alarm system to deliver emergency
signals at a preset volume setting.

29.1.16 All equipment which affect the operation of the fire alarm system, other than as described in
29.2, Mass Notification System Interconnection, shall meet the requirements of this Standard.

29.2 Mass notification system interconnection

29.2.1 Where an interface is utilized to interconnect a separate mass notification system to the fire alarm
system, any abnormal condition that would prevent reliable emergency operation of any interfaced system
shall be annunciated both audibly and visibly as a trouble signal at the affected control location.
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29.2.2 When the fire alarm system has been activated, and mass notification has been given priority

over the fire a

larm system, the following shall apply:

29.2.3 The signal described in 29.2.2 shall be capable of being sent to a supervising station.

29.2.4 After the mass notification system relinquishes control, the fire alarm system shall automatically
restored to normal operation when an active fire alarm signal is not present, or the fire alarm system shall
operate based on the active fire alarm signal present.

29.3 Carbon monoxide signaling

29.3.1 Sign

Is from Carbon monoxide detectors and carbon monoxide detection systems

transmitted to

a fire alarm s
station alarm

Exception: In
Carbon mor

appliances/signaling devices in the pattern described in 29.3.2.

29.3.2 Whe
shall be capa

a) Asi

followgd by 5's 10 % "off."

b) Aftg
60s+

c) The
the alzs

29.3.3 The
multiple statio

29.3.4 Prior

Exception: C
over fire relat

ystem shall have the capability of annunciation as a carbon monoxide singl
signal.

addition, the signals are permitted to be capable of annunciation.\as super
oxide signals annunciated as supervisory signals shall(hot activa

e the combination system activates carbon monoxide audible alarm signa
ble of signaling the following patterns:

hgle and tone pattern consisting of four cycles of\100 ms +10 % "on" and 100 n
r the initial 4 min of signaling, the five-second "off" time shall be permitted to
0 %.

signal shall be repeated in compliance with 29.3.2(a) and 29.3.2(b) until the al
rm signal is manually silenced.

bperator interface for theJsystem shall distinctly annunciate carbon monox
n alarm and trouble eondition(s).

ty and display 6f the signaling shall be in accordance with Section 24, Signal P

rbon mohoxide signals, either alarm or supervisory, shall be permitted to tal
d supervisory and trouble signals.

e and multiple

visory signals.
e notification

s, the system

ns £10 % "off,"

be changed to

arm is reset or

de single and

riority.

e precedence

20.3.5 The

cireuit _and pathways to carbon monoxide initiating/ input devices ar

d notification

appliances/signaling devices shall be monitored for integrity in the same manner as fire alarm circuits and
pathways described in Section 23, Circuits.

29.3.6 The faults on non-fire, other than carbon monoxide, equipment and wiring described in 29.1,
General, shall not impede or impair the monitoring for integrity the carbon monoxide portion of the system
or impede or impair any carbon monoxide signal transmissions or operations.

29.3.7 Carbon monoxide detectors interconnected with the fire alarm system by low-power radio
frequency pathways shall meet the requirements of Section 97, Short-Range Radio Frequency (RF)
Devices Test.

29.3.8 Carbon monoxide detectors shall meet the requirements in:

a) In Canada only:
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1) ULC-S588;

2) ULC-S538.

b) In the United States only: UL 2075.

29.3.9 Carbon monoxide single and multiple station alarms shall meet the requirements in:

a) In Canada only: CSA 6.19.

b) In the United States only: UL 2034.

29.3.10 Carhanmonoxi
be annunciatg
equipment sha
b used to provide local CO audible alarm to the occupants affected by the CO ¢

unless they ar

NOTE: Where my
within the capaciti

29.3.11 In st

d as supervisor signals at the system required operator interface(s).\\I|
Il not activate notification appliances / signaling devices in the pattern deseri

Itiple faults cause the network to be severed, it is intended for each portion of tHenetwork to fun|
bs of each section.

segment of thg system remaining in communication to:

a) Ope|
and

rate the alert signals and alarm signals in accordance with the system operat

b) Opgrate local relays in control units and.transponders connected to ancilla

accord

29.4
multiple stati
occupancy

2941 Thed
residential ocd

a) Ann

b) Acty
alarms

Ance with the system operating sequence.

In Canada only: Smoke single and multiple station alarms, carbon monoxide sir:lg
bn alarms, smoke detectors and carbon monoxide detectors in suites of fesidential

upancy shall have-the capability of:

inciating smake-single and multiple station alarms as supervisory inputs; and

2942 Wher

smoke detactors are used-inlieu-of smoke-sinale and - multinle-station-alar
SHoKe-Ge FS—ate-useahHed-o0+-SHoKke-sihgieaRaHd aa

ontrol unit intended for connection to smoke single and multiple station alarn

uipment shall
he fire alarm
bed in 29.3.2,
ondition.

ction as intended

bnd alone and degraded mode operation, the activation(©f an alarm input shall cause the

ng sequence;

'y devices in

le and

s in suites of

ating specific outputs based upon supervisory inputs from smoke single and multiple station

FAS in suites of

2. T —Otertor

residential occupancy, the control unit shall have the capability of:

a) Annunciating smoke detectors as supervisory inputs; and

b) Actu

ating specific outputs based upon supervisory inputs from smoke detectors.

29.4.3 Where multi-sensor detection device or carbon monoxide detection device are used in lieu of
carbon monoxide single and multiple station alarms in suites of residential occupancy, the control unit shall
have the capability of:

a) Annunciating multi-sensor detection device or carbon monoxide detection device as life safety
emergency inputs or supervisory inputs; and

b) Actuating specific outputs based upon life safety emergency inputs or supervisory inputs from
multi-sensor detection device or carbon monoxide detection device.
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29.4.4 Priori

ty shall be in accordance with Table 24.1.

30 Releasing Device Service

30.1 General

30.1.1 Optional features which provide releasing device service shall comply with the requirements of
this document and function in accordance with recognized standards for the respective building safety

system being

controlled.

30.1.2 Requirements in 30.2, Operation, covers the performance requirements for control units intended

to interface w

th systems which release an extinguishing agent

30.2 Operat

30.2.1 General

30.2.1.1 The operation of any initiating device shall cause the control unit'to produce a

signal and ap

30.2.1.2 Th¢ time periods for automatic processing and activation of signals in a worg

releasing dev

a) The
or mar

b) The
super

c) Tro

indicafed in 20.2.12 of the occurrence of the fault condition.

30.2.1.3 A
of releasing a

30.2.1.4 Cir

a) In
protec]

ion

plicable release actuation.

ce service control unit shall be as follows:

required output functions shall be executed not greater than 10 s from the ope
ual release device or initiation of an alarmcendition;

required output functions shall be_executed no greater than 10 s from the
isory condition; and

uble signals and their restoration to normal shall be annunciated within th

Ctuating device(s), such as squibs, valves, solenoids and the like.

Cuits extending to releasing actuating devices shall be monitored such that:

Canada-only: A short circuit fault, an open circuit fault, or operation of 2
live.device, provided for the purpose, shall result in a specific trouble indicatiorn

A sing

Clearly defined

t-case loaded

ration of abort

initiation of a

e time period

roduct / control unit_acceptable for releasing device service shall provide for the connection

n overcurrent
for the circuit.

e\ground fault shall be detected and annunciated in accordance with 20.2.5.

b) In the United States only: A trouble signal indicates the occurrence of any of the following:

1) Single ground;

2) Single open; or

3) An adverse condition or fault that prevents the required operation of the system.

30.2.1.5 The electrical continuity of each releasing actuating device shall be monitored for integrity.

30.2.1.6 In the United States only: A multiple ground fault or short-circuit fault on releasing circuit(s)
intended for connection to limited energy cable, that would prevent required operation, shall result in a

trouble signal

or alarm signal.


https://ulnorm.com/api/?name=UL 864 2024.pdf

94 CAN/ULC 527:2024 ¢+ ANSI/UL 864 OCTOBER 25, 2024

30.2.1.7 An automatic delay provided prior to release operation by a control unit shall be a maximum of
60 s, timed from a release initiation condition.

30.2.1.8 A product shall not activate releasing devices when the primary power is de-energized and all
secondary power sources, other than those used solely to sustain time and date functions or volatile
memory, are reduced from rated voltage to zero.

30.2.1.9 Where networked control units are employed for a single releasing device service application,
such that initiating / input devices, abort stations, or control switches on one unit controls releasing devices
on another unit, a trouble condition or manual disconnect function occurring at any one unit involved in the
releasing function(s) shall be visibly and audibly annunciated at each of the other interconnected control
units involved in the releasing function.

30.2.1.10 A system shall audibly and visually annunciate a trouble condition when the! stan
solely powering the product and is depleted to 85 % of its nominal marked voltage, Gnless t
instructions inglicate that a mechanical manual release is to be additionally employeg.when t

dby source is
he installation
e system:

tended for the release of Halon 1301 as described in NFPA.12A, and/or clg
ed in NFPA 2001;

a) Is in
describ

an agents as

b) Emgloys batteries as its standby operating power source; and

c) Is prpvided with a manual release circuit.

30.2.1.11 Re
based) shall h
following:

a) The

b) Soff
permitt

c) Ope

leasing service fire alarm systems used for,fire suppression-releasing servi
ave the capability to disconnect releasing(Cifcuit(s) and shall meet the requir|

disconnect means shall be a physical switch and not be accomplished using s

ware disconnects, even if ac¢tivated by dedicated buttons or key switches

ration of a disconneet means or disable function that prevents the operation

ed as a method to secure.aisuppression system from inadvertent discharge; and

ce (non-water
ements of the

pftware;

shall not be

Of the release

circuits| shall cause a supervisory signal.

30.2.2 Reledsing indication signals

30.2.2.1 Alafm, trouble, supervisory, pre-discharge, and discharge/release shall prg
indication and|status at the annunciator for the releasing control unit.

vide specific

30.2.2.2 The visual annunciation shall be capable of displaying all zones having a status change. The
visual displays shall meet the requirements of Section 20, Control Unit Visual Display.

30.2.2.3 Control units intended for the release of releasing agents that may be hazardous to occupants
shall have provision for a pre-discharge signaling circuit.

30.2.2.4 All releasing signals produced by the control unit shall be distinct from alert signals and alarm
signals used in the building.

30.2.2.5 Systems intended for the release of Halon 1301 as described in Halon 1301 Fire Extinguishing
Systems, NFPA 12A, and/or clean agents as described in Clean Agent Fire Extinguishing Systems, NFPA
2001, shall have provision for a pre-discharge notification appliance circuit.
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30.2.2.6 All evacuation signals produced by the system shall have the capability of complying with the
23.5.16.

30.2.2.7 A means for deactivating (silencing) activated alarm, pre-discharge, or discharge notification
appliances / signaling devices shall comply with 21.2.3.

30.2.2.8 An alarm, pre-discharge (unless the system has progressed to a discharge condition) and
discharge signal of a system shall be maintained continuously (locked in) by the system until a resetting
device in the system is operated manually.

30.2.2.9 The signal indication resulting from the operation of a product for supervisory signals shall
comply with 20.3.

30.2210 T

sequence sh
ventilation an

30.2.2.11 In
(at or remote
to Table 20.4

.

e activation of the predischarge, or discharge signal silencing means’ ¢
Il not result in resetting a circuit intended for connection to releasing devig
i air conditioning (HVAC) equipment.

Canada only: Where signal silence controls are provided forselective or zor
from the control unit), a separate manual signal silence control shall be mark
and Table 20.5 or its equivalent, and shall be specific for each releasing device

30.2.212 A
the control un

30.2.3 Aboit feature

30.2.3.1 An
sequence lea

30.23.2 An
30.2.3.3 Act
30.234 Ad

an abort time
function shall

a) The

pre-discharge or discharge sequence of a control tinit'shall be latched until mg
t.

abort feature, when provided, shall be“a non-latching input circuit that suspend
ing to release of the extinguishing agent.

abort feature shall not have @ny effect on signaling circuits.
ivation of the abort feature shall only inhibit the release of the fire suppression

ontrol unit employing an abort feature shall, at a minimum, have the capabili
delay preventing the immediate actuation of the releasing device(s). The ak
have the €apability of providing a delay of 60 s and operate as follows:

aborttime delay period shall start from the actuation of the manual abort deviqg

uring release
es or heating,

ed application
bd accordingly
service area.

nually reset at

s the intended

hgent.

ty of providing
ort time delay

€,

ab
[=1v)

A

Hoan
T

and

b) Th

c) Cumulative abort time delays, resulting from the operation of two or more manual abort devices
connected into the same releasing device zone, shall be defaulted to a maximum of 60 s.

Exception: The actuation of the releasing device can be delayed for as long as the manual abort device is
activated. Deactivation of the manual abort device shall default to the actuation of the releasing device
within 10 s providing the abort time delay period has elapsed.

30.2.3.5 A circuit, to which a manual abort device is connected, shall be supervised and comply with the
requirements of Section 23, Circuits, except the circuit shall be non-latching.

30.2.3.6 Actuation of a manual abort device during normal supervisory condition shall result in a
supervisory or trouble audible and visual annunciation at the control unit and may be a common indication
with 30.2.3.5.
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30.2.3.7 Operation of a manual abort device while the control unit is in the alarm condition shall result in
an audible and distinct visual annunciation of the abort condition at the control unit.

30.2.3.8 Manual abort devices are not considered control unit accessories. The requirements for manual
releasing devices are included in:

a) In Canada only: ULC-S528.

b) In the United States only: UL 38.

30.2.4 Manual release feature

30.2.4.1 Th¢
requirements

30.24.2 The
release or sta
time of 30 s g
The manual re
manually actiV
the manual rel

Exception: Prq
NFPA 2010, s

Circuit Into_which a remote manual release device 1S connected shall co
bf Section 23, Circuits.

manual release feature shall override any pre-discharge delays resulting in

t of the manual release delay period. The delay period shall beycapable of

I less from activation of the manual release device to actuation of the releas
lease feature is not required to override an abort function while the manual 34
ated. The operating instructions for the control unit shall describe whether th
ease device will override an activated manual abort device.

ducts intended to be installed in accordance with NFPA 12A, NFPA 2001, Nj
hall have provision for the manual release to override actuated abort switches.

30.2.4.3 Manual release devices are not considered.control unit accessories. The req

manual releas
a)inC
b) In th

s devices are included in:
hnada only: ULC-S528.

e United States only: UL 38.

30.2.5 Cross$-zone initiation

30.251 As
than one initia

stem employing,a’ cross-zone initiating function shall require an alarm cond
ing zone befare the release condition is activated.

30.2.5.2 Actdiation of.one initiating-device circuit shall result in energization of intended ala

signals.

ply with the

an immediate
being set to a
ing device(s).
bort device is
b operation of

FPA 750, and

uirements for

ition on more

m evacuation

30.2.5.3 A system employing a cross-zone initiating function shall not utilize the alarm verification feature
or any other time delay other than that indicated in 30.2.1.7.

30.2.6 Single-zone multiple-detector (counting zone) initiation

30.2.6.1

one detector in the same initiating circuit to operate before the release condition is activated.

A system employing single-zone, multiple-detector initiating functions shall require more than

30.2.6.2 Operation of one detector connected to a single-zone multiple-detector initiating zone shall

result in energ

ization of intended alarm evacuation signals.

30.2.6.3 A system employing a single-zone multiple detector initiation function shall not utilize the alarm
verification feature or any other time delay other than that indicated in 30.2.1.7.
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30.2.7 Combination single-zone multiple-detector and cross-zone initiation

30.2.7.1 When a multiple-detector/cross-zoning configuration is employed, the operation shall comply
with any combination of 30.2.5.1 — 30.2.5.3 and 30.2.6.1 — 30.2.6.3.

30.2.7.2 Operation of one initiating device shall result in energization of intended alarm evacuation
signals.

31 Smoke Control

31.1 General

31.1.1 Reqyirements in 31.2 — 31.4 cover the performance requirements of control equipment intended
to control the flow of smoke.

31.2 Power|supplies

31.2.1 A vigual "power on" indication (visible after the product is installed) is to be present on all
firefighter's smoke control stations and/or operator interfaces used for smoke control. A unjque character
presentation ¢n a display device meets the intent of this requirement;

31.2.2 The $moke control system shall be designed so that less.of primary power for a petfiod of up to 15
min will result|fin the components automatically performing their function upon restoration of power.

31.2.3 A product intended only for smoke control applications is not required to provid¢ a secondary
power source|

31.2.4 When a product is supplied by at least two independent power supplies (one primary and one
secondary) ofl is supplied by primary battery(ies), the product shall comply with Sections 16 1 19.

Exception: THe standby time shall be a-minimum of 15 min.
31.3 Firefighter's smoke control station (FSCS)

31.3.1 Means shall be-provided to indicate the complete status of the system in an easy|to understand
manner and, for manualoverride of an automatic smoke control sequence, via a firefighter'ssmoke control
station (FSCY), which-can be any of the following:

a) Thelocal control panel;

b) The building's main control center;
c) A separate annunciator; or

d) The equivalent.

31.3.2 The controls used for the purpose of initiating a smoke control sequence, manually overriding an
automatic smoke control sequence or control of the annunciation, shall comply with 21.1.1(b).

31.3.3 The FSCS shall provide manual control of all components or zones in a smoke control system,
and shall have the highest priority over all other automatic or manual control equipment with the exception
of electrical or personnel protection devices. The commands shall provide for on-auto-off or equivalent
operation.
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Exception No. 1: The controls for equipment only controlled from the FSCS are not required to employ an
"auto” position.

Exception No. 2: FSCS fan control capability is not required to bypass hand-off-auto or start/stop switches
located on motor controllers of nondedicated smoke control system fans where:

a) The use of such a motor controller switch to turn a fan on or off results in an indication at the

FSCS; and
b) The installation instructions stipulate such motor controllers are accessible only to authorized
personnel.

31 34 A bUIiJn LL®) Ul;dgldl LA cquivaicl It D: Id“ IUU }.HUV;UIUUI ti Iat b:cdl iy il |u'iuat!::a ti 1 typc all

smoke control
affected and s
to the FSCS.

31.3.5 Theg
or zone basis,
"proof") of fan
(2000 ft¥/min)
functions.

31.3.6 The {
individually idg¢
consistent.

In Canada only:

NOTE: If the smo
cannot be used. R

31.3.7 Provis
self-restoring.

31.4 Operat

314.1 Ther
for which the d

equipment (fans, dampers, etc., either individually or by zone), as well asthe
hall either be part of the FSCS or on a separate drawing with instructionsto'm

urrent status of smoke control components, controlled by the FSES either on
shall be visually indicated at the FSCS. Means shall be provided for positive
pperation, including all fans used for smoke control having-Capacities in exces;
damper position where warranted by the complexity<of the system, and/or s

btatus indicators may be of any color and¢each status indicator shall b
entified relative to their function. Color usegd,to identify a smoke control fun

e control functions are combined with the fire alarm system status display, red visual indicators
efer to Table 20.3.

ion shall be included on the FSCS for testing the visual indicators. The test nj

on

bcognition of a fire condition shall cause the system to activate the smoke cq
lombination is designed.

location of all
building areas
ount adjacent

an individual
feedback (or
5 of 57 m3/min
smoke control

»)

e

clearly and
ction shall be

or smoke control

eans shall be

ntrol strategy

31.4.2 The time periods for processing and activation of signals in a worst-case loaded system shall be

as follows:

a) Automatic processing and beginning smoke control strategies shall not be greater than 10 s from
the actuation of a manual command or initiation of a fire alarm condition.

b) If there is an occurrence of the an adverse condition, fault or the restoration to normal, trouble

signals

and their restoration to normal shall be annunciated within:
1) In Canada only: 90s;

2) In the United States only: 200s;

Exception: The initial batter-trouble signal annunciation from a battery-operated product that complies with
the requirements in 19.1.


https://ulnorm.com/api/?name=UL 864 2024.pdf

OCTOBER 25, 2024 CAN/ULC 527:2024 ¢+ ANSI/UL 864 99

31.4.3 Where the fire alarm control unit is separate from the smoke control system, the interconnecting
wiring shall be monitored for integrity in accordance with the Section 23, Circuits. Audible and visual
trouble signals shall be indicated at the FSCS. Refer to Figure 31.1.

Exception No. 1: Monitoring is not required when the installation instructions indicate that the wiring
connection are to be made within 6.1 m (20 ft) and are to be enclosed in conduit (or equivalently protected
against mechanical injury).

Exception No. 2: Ground-fault annunciation is not required where normal operation is not affected by a
single ground-fault.

31.4.4 Output circuits of controllers and transponders that are pneumatic, hydraulic, dry contact, or non-
addressable are not required to be electrically supervised for open circuit faults, short. dircuit faults or
ground faults| The products controlled by these output circuits are required to comply with Section 29,
Combination Pystems.

31.4.5 Inter¢onnecting wiring between the FSCS, addressable controllers;franspondefs, point logic
controllers, aphd operator interfaces intended to control smoke control fufictions shall be|monitored for
integrity in agcordance with the Section 23, Circuits. Audible and visual-trouble annunclation shall be
indicated at tHe FSCS and, when employed, operator interface(s). Refef 1o Figure 31.1.

Exception: Ground-fault annunciation is not required where opération is not affected by a|single ground
fault.

Figure 31.1
Typical Smoke,Control System

EQUIPMENT INVESTIGATED.TO UL 864

FSCS
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|

|

| (a)
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|
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S4261B

a) Monitored as specified in 31.4.5.

b) Monitored as specified in 31.4.7 and 31.4.8.

¢) Non-addressable output such as 0 — 10 V, 4 — 20 mA, contact closure, etc.
d) Monitored as specified in 31.4.3.

31.4.6 Output circuits of controllers and transponders that are pneumatic, hydraulic, dry-contact, or non-
addressable are not required to be monitored as indicated in 31.4.5. The products controlled by these
output circuits are required to comply with 31.4.7.
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31.4.7 When the system is in the smoke control condition, the failure of any fan, damper, and/or zone to
reach its intended operating status shall result in both an audible and visual trouble signal at the FSCS.
When there is a failure to receive position confirmation, the visual annunciation shall indicate the specific
component/zone that did not reach its intended operating status and shall be received within:

a) In Canada only: 90s;

b) In the United States only: 200s;

31.4.8 Dedicated smoke control systems shall employ an automatic weekly self-test function. The self-
test shall automatically command activation of each associated function. An audible and visual trouble
signal shall be annunciated at the FSCS identifying any function that fails to operate within the required

i i ha-salf-tast function ic naot raauired for non-dedicatad-svetames
time period. The-selftestfunctionis-not+requiredfornon-dedicated-systems-

31.4.9 When multiple input signals are received from more than one smoke zoné€ to”injtiate different
automatic smqgke control sequence(s), the smoke control system shall continue automatic operation in the
mode determined by the first signal received.

31.4.10 Thesmoke control system shall not activate an automatic smoke,centrol sequencq as a result of
a signal input generated by the activation of a manual fire alarm pull station.

Exception: A §moke control sequence for stairwell pressurizationor. other application where [the sequence
is the same fof any input signal received.

31.4.11 The [following descending order of priority shall be followed in processing smoke control
commands:

a) Manpal activation and deactivation commands issued at the FSCS.
b) Manual activation and deactivation commands at other than the FSCS.

c) Initigl automatically actuated-smoke control sequence. The system does not neg¢d to override
any mgnual activation or deactivation functions in place prior to the automatic control sequence.

d) All other manual or automatic operation used for normal building operation.

31.4.12 Whgre carbon monoxide detection or a dedicated carbon monoxide system initiatefs a ventilation
response, a smoke control response of the fire alarm system shall take precedence over the response of
the carbon monoxide.detectors during a fire alarm condition.

32 In the Uniited States Only: Marine Application

32.1 General

32.1.1 All equipment forming the system shall be evaluated to the requirements specified in 32.1
General, and 32.2 Signaling. Products forming a part of a system shall be evaluated in conjunction with
the complete system. In addition, products for marine use shall additionally be investigated to the
requirements of Section 103, Environmental Tests for Marine Applications.

32.1.2 A means shall be provided to conduct a field test on each individual initiating zone.

32.1.3 A test means shall be provided for testing each individual initiating zone circuit for the presence of
ground(s). The product(s) shall provide the capability of electrically isolating the fire alarm control system
from the electrical system of the ship.
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32.1.4 A means shall be provided for silencing energized audible notification appliances connected to
the notification circuits, while maintaining the alarm signals from energized visual notification appliances.

32.1.5 Microprocessor- or computer-based systems, after complete loss of power, shall automatically

operate on su
32.2 Signal
32.21

32.2.1.1

32.2.1.2 The¢ time periods for processing and activation of signals in a worst-case loaded s

as follows:
a) Aut
be gre
b) Trg
occurr,
Exception: T
requirements
32.2.1.3 Ala

interface for the control unit.

32.2.1.4 Firg¢-alarm signals, supervisory signals, trouble signals, and other signals sha

annunciated.
32.2.2 Disp

32.2.21
change.

Sys

32.2.2.2 Th
all zones or s

Ta

pply power resumption.

ing

General

The operation of any initiating device shall cause the system to produce a clearly defined signal
of the type for which the combination is designed

bmatic processing and activation of the alarm or supervisory notification applia
pter than 10 s from the initiation of an alarm or supervisory condition.

uble signals and their restoration to normal shall be c@annunciated within
ence of the adverse condition, fault, or the restoration.te’normal.

ne initial battery trouble signal from a battery=operated product that com
in 19.1.

rm signals, supervisory signals, and trouble signals shall be indicated a

ay information

tems serving fwa or more zones shall visually identify the zone of origin

visual(@nnunciation shall be capable of displaying all zones having a status g
tus €hanges are not displayed simultaneously, all the following conditions apy

a) The

ystem shall be

nces shall not

200 s of the

blies with the

the operator

Il be distinctly

of the status

hange. Where
ly:

displayv shall indicate the initial status chanaqge for the highest priority tvpe signd
Ll J ~J ~J ™ J J ~J

b) An indication for each type (alarm, trouble, supervisory) of active non-displayed status changes

shall b

e continuously visible during any activated condition.

c) A visual indication showing deactivated notification appliance circuits as required by 32.2.3.2.

d) The non-displayed status changes shall be capable of being displayed only by manual

operat

e) The

ion(s).

display controls shall not interfere with the normal operation of the unit.

f) When concurrent signals are received, they shall be indicated as follows in descending order of
priority:

1) Signals associated with life safety;
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2) Signals associated with property safety;
3) Supervisory signals and trouble signals associated with life and/or property

4) All other signals.

safety;

32.2.2.3 Non-electrical visual annunciation integral with a switch shall include obvious distinct indications
for both the non-activated and activated position of the switch. Utilization of the switch position does not
meet the intent of complying with this requirement.

32.2.3 Alarm signals

32.2.31
for evacuation|and/or relocation.

An @larm Input signal shall automatically actuate alarm notitiication appliance Circy

a) Any manual or automatic means for turning off (silencing) activated alarm naotificati
shall comply with the following requirements:

b) Alarm signal deactivating of activated notification appliances of ‘a\control unit/sy|
indicat¢d by a constantly displayed and identified visual indicator.

c) An glarm signal deactivating means left in the activatedstate when there is n
activat¢ an audible trouble signal until the means is restored'to normal.

d) Whgn any alarm signal deactivating means of a multiple-circuit control unit/syster]
there ghall be an indication of the related deactivated notification circuit(s) or Z
identified lamp(s) or other visual annunciation, and operation of the alarm notification
any other notification appliance circuit havinglits alarm deactivation means in the n
shall n¢t be prevented.

e) An glarm signal deactivation switch shall be either:
1) A key-lock type, with the-key removable only in the normal position;
2) Located inside of a:locked enclosure, with the key removable only in the loc

3) Access limited by a software security code providing a minimum of 1000
and with a maximum 30 min time-out feature after the last activity; or

4) Arrahged to provide equivalent protection against unauthorized use.

its necessary

bn appliances

stem shall be

o alarm shall

n is activated,
one(s) by an
appliances by
brmal position

ked position;

combinations

Il not result in

deactivated.

g) The alarm condition shall be indicated and maintained by a lamp or other visual
the deactivating means activated.

zone(s) being

indicator with

h) When alarm signal deactivation can be accomplished in a selective manner, the visual
indicator(s) referenced in Annex A shall distinguish notification appliance circuit(s) or zone(s) that
have been deactivated from notification appliance circuit(s) or zone(s) that are still energized.

i) After deactivating notification appliance circuit(s) or zone(s) resulting from an alarm in one alarm
initiating device circuit, addressable alarm initiating device circuit, or addressable fire alarm
initiating device, a subsequent alarm in any other system fire alarm initiating device circuit,
addressable alarm initiating device circuit, or addressable initiating device shall cause all

previously activated notification appliance circuit(s) or zone(s) to reactivate.
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Exception No. 1: When a system is intended to provide signaling service to two or more physically
Sseparated zones, re-energization of the notification appliance circuits only on a zone basis meets the
intent of the requirement. Specifics covering installation constraints shall be clearly detailed in the control
unit installation wiring diagram/instructions.

Exception No. 2: Systems are not prohibited from having provision to automatically disable reenergizing
alarm notification circuits due to subsequent activation of other addressable smoke detectors of the same
type located in the same room or space as the initial activated device. Specifics covering installation
constraints shall be clearly detailed in the control unit installation wiring diagram/instructions.

32.2.3.2 An alarm signal of a system shall be maintained continuously (locked in) by the system until a

resetting device in the control unit/system is operated manually.

32.2.3.3 An

a) Aut
or less

b) Thel

32.2.4 Supgrvisory signals

32.241 Th

include disti

n
supervisory iI:itiating devices. Cancellation of the signal’is acceptable annunciation for f{

signal.

Exception: F(
non-automati
manually rese
selecting the

32242 Su
used by the g
indicate a sy
signals, distin
shall not prev

alarm signal that has been deactivated shall:

bmatically activate an audible and visible alarm signal at the operator,interface
until alarm signal conditions are restored to normal; and

audible and visible alarm signal shall operate until it is manually’silenced or ag

signal indication resulting from the operation;of*a product for supervisory

r products whose operations provide, in addition to the above, the capabil
C distinctive restoration-to-normal supervisory signals (locking in the superviso
bt), the installation wiring diagram/instructions for the product shall include i
[espective operation.

pervisory signals displayed at the system shall be distinctive in sound from
ignaling system and this sound shall not be used for any other purpose othg
stem trouble condition. When the same sound is used for both superviso
ction between signals shall be indicated by a visible means and silencing of g
ent subsequent sounding of supervisory signals.

32243 A

]

comply with al'the following requirements:

eans-for silencing a supervisory signal sounding appliance shall be prov

(s) every 24 h

knowledged.

signals shall

tive signals for both the activated state and.the restoration-to-normal conditions of the

he restoration

fy of selecting
ry signals until
nstructions for

other signals
er than to also
'y and trouble
trouble signal

ded and shall

a) Limiting access by being:

1) Key operated with the key removable only in the normal position;

2) Located within a locked cabinet;

3) Limited by a software security code providing a minimum of 1000 combinations and with

a maximum 30-min time-out feature after the last activity; or

4) Arranged to provide equivalent protection against unauthorized use.

b) The supervisory condition is indicated and maintained by a lamp or other visual indicator.

c) A means that is left in the “silence” position, when there is no supervisory activated state, shall

cause

the audible supervisory signal to sound until the means is restored to normal.
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32.2.4.4 A supervisory signal that has been deactivated shall:

a) Automatically reactivate the audible and visible supervisory signal at the operator interface(s)
every 24 h or less until supervisory signal conditions are restored to normal; and

b) The audible and visible supervisory signal shall operate until it is manually silenced or
acknowledged.

33 Releasing Device (Non-Extinguishing and Non-Water Based)

In Canada only:

NOTE: Non-Extin

33.1 Power

33.1.1 A visy
employing an
this requireme

33.1.2 A pro
source, when

a) Tota

b) Deg

Exception: A
compatibly of

33.1.3 When
secondary) or

Exception: Pr(
33.2 Operat

33.2.1 Ther
which the prog

TSt = T fceT T fttary device:
[upplies

al "power on" indication (visible after the product is installed) istg.be preser
operator interface. A unique character presentation on a display device meet
nt.

duct intended only as a releasing device is not required to provide a sec
he product actuates the intended releasing operatioffor each of the following

instantaneous loss of primary power;

radation of primary power to 85 % of ratedyoltage.

ower cutout voltage is not prohibited’ when operation of the product is not
connected appliances is maintained.

is supplied by primary battery(ies), the product shall comply with Sections 16 —
ducts arranged to-unlock within ten min after loss of primary power.
on

bcognition of a life safety or fire condition shall cause the product to activate
uchis designed.

t on products
5 the intent of

bndary power
conditions:

impaired and

a product is supplied by.at least two independent power supplies (one prifnary and one

19.

the action for

33.2.2 The operation of any initiating device shall cause the system to produce a clearly defined signal
and release actuation of the type for which the combination is designed.

33.2.3 The time periods for processing and activation of signals or actions in a worst-case loaded system
shall be as follows:

a) Automatic processing and actuation or start of an automatic delay described in 33.2.4 shall not
be greater than 10 s from the actuation of a manual command or initiation of an input circuit.

b) Trouble signals and their restoration to normal shall be annunciated in accordance with 20.2.

Exception No. 1: Actuation of the intended product operation is permitted in lieu of the monitoring for
integrity described in 33.2.3(b).
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Exception No. 2: The initial battery-trouble signal annunciation from a battery-operated product that
complies with the requirements in 19.1.

33.2.4 An automatic delay provided prior to release operation by a system shall be a maximum of 60 s,
timed from a release initiation condition.

33.2.5 Non-electrical visual annunciation integral with a switch shall include obvious distinct indications
for both the non-activated and activated position of the switch. Utilization of the switch position does not
meet the intent of complying with this requirement.

33.3 Monitoring for integrity

33.3.1 Alw
for integrity in

Exception No

ring between the releasing device and any other interconnected product shal
accordance with the Section 23, Circuits.

. 1. Monitoring is not required when the installation instructions dndicate tha

be monitored

t these wiring

connections are located in the same room of each other, are enclosed within conduit ¢r equivalently

protected ag4q
a)ing

b) In th

Exception No
single ground

Exception No
integrity desc

33.3.2 Amu
any other int

inst mechanical injury and are intended to be made within;
anada only: 18 m;

e United States only: 6.1 m (20 ft);

2: Ground-fault annunciation is not required - where normal operation is nof
Lfault.

. 3: Actuation of the intended produg¢t:operation is permitted in lieu of the
ibed in this requirement.

Itiple ground fault or short-circuit fault on a wiring circuit between the releasi
erconnected product thaf\is”intended for connection to limited energy cab

prevent requifed operation, shall resultiin a trouble signal or alarm signal.

IN THE UNIT

34 Remote

34.1

General

ED STATES ONLY:)OFF PREMISE OPERATION

Station, Central Station, and Proprietary Services

affected by a

monitoring for

ng device and
le, that would

3411 The

EqUITENMENtS 1 34— 34-5 cover productsintended for temotestatiorn, tent

al station, and

proprietary services. The requirements in 34.1 and 34.2 cover products located at the protected premises.
The requirements in 34.1, 34.3, and 34.5 cover the transmission path between the protected premises and
the supervising station or subsidiary station, any subsidiary station and its communication path, and the
signal receiving, processing, display, and recording equipment at the supervising station. When the
supervising or subsidiary station is integral or collocated at the protected premises with the protected-
premises control unit, the requirements in 34.1, 34.3, and 34.5 apply.

34.1.2 The operation of any initiating device shall cause the system to produce a clearly defined signal of
the type for which the combination is designed.
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34.2 Protected premises units

34.21 Gene

34.2.1.1
as follows:

ral

The time periods for processing and activation of signals in a worst-case loaded system shall be

a) Automatic processing of alarm or supervisory signals and start of transmission to a supervisory
station receiver shall not be greater than 10 s from the initiation of an alarm or supervisory
condition.

b) Transmission of trouble signals and their restoration to normal shall be started within 200 s of the

Exception No
requirements

Exception No.
digital alarm ¢

Exception No.

at the protected premises shall also occur within 200 s of the occurrencs
din 34.2.2.1.

1: The initial battery trouble signal from a battery-operated product comp
Df 19.1.

2: Off premise primary power failure trouble signal transmission for product
bmmunicator transmitter (DACT) as described in 17.1.

3: Failure of DACT communication path as indicated in 34.5.3.2.12.

34.2.1.2 Alafm, supervisory, and trouble signals shall beindicated at the protected premise

serving two o
information. W
shall comply w

more zones when the off premise signal does not include zone of origin §

ith 20.4.1.

34.2.1.3 Alafgm signals transmitted to the.supervising station shall have the capability of

actuated devid

e address or the zone identification.

34.2.1.4 Alafm, supervisory, delinguency, and trouble status changes occurring at prote

control unit(s)
type.

34.21.5 Eag
transmitting su

shall be transmitted to the supervising station in a manner that allows distinctiq

h protected premises unit intended for remote station type service shall have
pervisory and trouble conditions to a separate location from that of alarm signg

jon of trouble
of the faults

lying with the

5 employing a

s for systems
tatus change

here all zones or status changes are:not displayed simultaneously, the display information

including the

ted premises
n of signaling

provision for
Is.

Exception: Prd

vision for fr;mcmifﬁng Qu'npr\/icnry and trouble conditions to a cp'rmrnfp locatid

n from that to

which alarm signals are transmitted is not required to be provided when the control unit is prominently
marked where visible after installation with the following or equivalent statement: "Not Suitable For
Remote Station Protected Premises Service Where Separate Transmission Circuits Are Required For
Fire, Supervisory (When Applicable), And Trouble Signals".

34.2.2 Trouble signals

34.2.2.1 The activation of a self-restoring trouble signal and its restoration to normal shall be
automatically processed as described in 34.2.1.2 and 34.2.2.3.

34.2.2.2 The activation of a latching trouble signal shall be automatically processed as described in
34.2.1.2 and 34.2.2.3. Restoration of a latching trouble signal shall be processed as described in 34.2.1.2
and 34.2.2.3 after activation of a manual reset.
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34.2.2.3 An audible and visual trouble signal shall be annunciated at the protected premises for the
occurrence of the following fault and/or adverse conditions:

a) Primary power, secondary power, and primary battery power source monitoring of the protected-
premises equipment as required in Sections 16 — 19;

b) DACT-type communication system monitoring described in 34.5.3.2.6 and 34.5.3.2.12.

34.2.3 Supervisory signals

34.2.3.1 The signal indication resulting from the operation of a product for supervisory signals shall
automatically include distinctive signals for both the activated state and the restoration-to-normal
conditions of i fritiatt fces: f f f inunciation for
the restoration signal.

Exception: F@r products whose operation provide, in addition to the above, the _capability of selecting
nonautomatid distinctive restoration-to-normal supervisory signals (locking in the_supervisoly signals until
manually resgt), the installation wiring diagram/instructions for the product shall include instructions for
selecting the fespective operation.

34.2.3.2 Th¢ activation of a smoke detector mounted in air distfibution systems and ysed solely for
closing dampgrs or equipment shutdown as described in the Standard for Installation of A[r-Conditioning
and Ventilating Systems, NFPA 90A, is not prohibited from. annunciating a supervisory] signal at the
supervising sfation.

34.2.4 Guard tour supervisory signals

34.2.4.1 A system utilized for guard tour supervisory signals shall comply with either 34.2.4.2 or 34.2.4.3.

34.2.4.2 A non-exception reporting system shall operate with the following signals either manually or
automaticallyrecorded:

a) Thej operation of each station intended to transmit a signal.

b) Wheere intermediate 'stations that do not transmit a signal are employed in cgnjunction with
statiorfs that transmit a’signal, a distinct signal shall indicate the beginning and end pf each tour of
a guafd, and asstation that transmits signals shall be provided at intervals not pxceeding ten
stations.

c) Inteymediate stations that do not transmit a signal shall be capable of operation jonly in a fixed
sequehce

34.2.4.3 An exception reporting system shall operate with the following signals either manually or
automatically recorded. Delinquency signals shall additionally be visually and audibly annunciated.

a) The guard shall initiate a start signal. When a start signal is not transmitted at least once every
24 h for systems during which tours are continuously conducted, a delinquency signal shall be
annunciated.

b) A delinquency signal when a tour station is not actuated within 15 min after the predetermined
actuation time.

¢) A finish signal within a predetermined interval after each completed tour of the premises.
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34.2.5 Off premise signaling

34.2.5.1 The transmission and/or communication path shall operate as described for the specific type of
transmission and/or communication path as specified in 34.5, Transmission and Communication Paths.

34.2.5.2 Where a proprietary protected premises unit is co-located with or integral with the supervising
station, the requirements of Section 23, Circuits, shall apply in lieu of the requirements specified in 34.5,
Transmission and Communication Paths.

34.2.5.3 Relays or modules providing signaling for off premise transmission of trouble signals shall be
arranged to produce a trouble signal at the supervising station when all power to the relay or module is

removed.

34254 An
connection to
alarm signal.

34.25.5 Dig

alarm transmifters (RAT) shall be arranged to check for the fault conditiens’specified in 23.]

indicated in 34
an audible tro
have commen

a) Any

b) Intg

encloslires.

34256 Wh
shall be made

34.2.5.7 Pro
time data fron
consistent with

ultiple ground fault or short-circuit fault on conductors extending from a-cireu
imited energy cable, that would prevent required alarm operation, shall result

tal alarm radio transmitters (DART) utilizing private signal transmission facili

.2.5.5(a) and 34.2.5.5(b) such that within 200 s of the oceurrence of a fault ¢
Lible shall be annunciated at the protected premises-or a trouble signal trans
ced.

external antennas and related connecting cableand

rconnections between elements of the. transmitting equipment located

bre the elements of the equipment described 34.2.5.5 are physically separ
such that the interconnecting.wiring or cabling is capable of being mechanicall

ected premises equipment shall be permitted to provide supplementary transr
h the fire alarm system to off premise equipment. Any information transm
the data generated by the system.

34.25.8 Wit
response of th

a) Tra

b) Aw
require

respect 10..34.2.5.7, each of the following shall not affect the required
fire alarm control unit:

mission of the supplementary data off premise;

t intended for
n a trouble or

ies and radio
1.1 and those
bndition either
bmission shall

in separate

ate, provision
y protected.

hission of real
itted shall be

operation or

d off premise signaling; and

c) A single open fault or adverse condition on the transmission path, when separate from required
off premise signaling.

34.3 Supervising station units

34.3.1 Gene

34.3.1.1
as follows:

ral

The time periods for processing and activation of signals in a worst case loaded system shall be
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a) Alarm, trouble and supervisory signals, and their restoration to normal, shall be received,
displayed, and recorded at the supervising station consistent with the communication and
transmission methods utilized. Refer to Transmission and Communication Paths, 34.5.

b) The maximum time from the occurrence of a fault or adverse condition in any transmission
and/or communication path or equipment, or the restoration of the fault or adverse condition to
normal until it is displayed and recorded at the supervising station, shall be consistent with the
communication and transmission methods utilized. Refer to Transmission and Communication
Paths, 34.5.

c) A fault or adverse condition on interconnecting wiring which affects operation, or malfunction of
equipment located within the supervising or subsidiary station, which are required to be monitored
for integrity, shall result in an audible and visual trouble annunciation at the constantly attended
super\ising station's operator interface within 200 s of the occurrence. Restoration.fo normal shall
also be¢ indicated within 200 s.

Exception No| 1: Either an audible or visual only trouble signal is acceptable forqmechanisnis that are part

of the supervi

Exception No|
that are part d

Exception No
the fault cond|

Exception Ng
redundant suf

34.3.2 Disp

34.3.2.1

a)Arg
memo

b) Twg
of a st

34.3.2.2 Sta
signals as we

King station equipment.

f the supervising station equipment.

tion is obvious to the operator on duty.

. 4: Interconnecting wiring addressed by‘\34.4.2(i) for the main system con
bervising station receiving unit.

ay and recording

The supervising station shall have:

cording device consisting of either printer or magnetic medium or other nonvol
[y capable of being.\viewed or printed; and

htus change'signal.

tus change signals shall include alarm, trouble, supervisory, and guard to
|.as,their restoration to normal.

2: Cancellation of the trouble signal is acceptable for the restoration signal fg

3: The primary power source of constantly attended supervising station eq

r mechanisms

uipment when

figuration of a

atile electronic

additional means, one of which shall be an audible signal, capable of indicating the receipt

Lr supervisory

34.3.2.3 A supervising station providing the option of turning off the audible signal associated with each
status change, shall provide a visual annunciation which is constantly displayed indicating the off-normal

silenced cond

ition of the audible signal.

34.3.2.4 The following information shall be recorded and displayed for each status-change signal:

a) ldentification of the type of signal to show whether it is an alarm, supervisory, guard tour
supervisory, or trouble signal;

b) Identification of the status change to differentiate between the initiation of an alarm, supervisory,
delinquency, or trouble, or a restoration or return to normal from one or more of these conditions;
and

c) Identification of the point of origin of each status-change signal.
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34.3.2.5 All status-change signals shall be automatically and permanently recorded and displayed in a
form which will expedite prompt operator interpretation in accordance with any one of the following:

a) Where a visual display is used that automatically provides status-change information for each
individual signal, including type and location of occurrence, any form of automatic recording is
acceptable. The recorded information shall include the content described above. The visual display
shall show status information content at all times and shall be distinctly different after the operator
has manually acknowledged each signal. Each visual status change shall also be accompanied by
continuous operation of an audible indication that will alert the operator to a signal status change.
The audible indication shall either cease or change in form upon acknowledgment. Failure to
acknowledge a signal shall not prevent subsequent signals from being recorded.

acknov
preven
normal

c) Whe
inform4
and dis

r attention shall be accompanied by an audible indication that shallpersist

ledged. The acknowledgment shall be recorded. Failure to acknowledge a s
| subsequent signals from being recorded. Restoration of the.sighaling device
condition shall be recorded.

n a visual display is used in conjunction with a singlé«fecording device, the
tion and acknowledgment shall be both displayed-and recorded. The metho
play or indication of received signals shall provide all of the following condition

1) Each incoming signal requiring action to, be taken by the operator sha
audible signal and not less than two independent methods of identifying the ty
and location of the status change.

2) Each incoming signal shall be automatically recorded. The record shall pr:
of signal, condition, and location,:ih addition to the time and date the signal wa

3) Failure to acknowledge or act upon an incoming signal shall not prever
signals from being received, indicated or displayed, and recorded.

4) Each incoming, signal shall initiate an audible signal that persists U
acknowledged(

5) When @’single display that does not permit viewing of all received signals g
used, the)display shall either:

ically recorded

Il be used for
g only alarm,
gnal requiring
Lintil manually
gnal shall not
to its prior or

signal content
1 of recording

D.

| result in an
pe, condition,
pvide the type
5 received.

t subsequent
ntil manually

oncurrently is

d (the display

tasnhan oAt Aanal cianolo taba Aienlav AN

i) Retain each signal on the visual display until manually acknowledge

knll o

ao-indieata o aravaibina a
TSSO aTcatC Wi audrtauoTar Srigrars arcvwarni g o ot arspraycty;

ii) Sequentially display each received signal in a scrolling manner until
manually acknowledged (each signal shall be displayed a minimum
maximum of 5 s during each scroll).

6) When concurrent signals are received, the signals shall be displayed either:
i) In the following descending order of priority:
A) Signals associated with life safety;

B) Signals associated with property safety;

or

each signal is
of 2 sand a

C) Supervisory or associated life and/or property safety trouble signals; and
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D) All other signals; or

i) Pending types (fire alarm, fire trouble, fire supervisory, etc.) of signals are
identified and displayed. Access to any of the specific type queues shall be
provided. The signals within each specific type queue shall be displayed in order of

receipt, with the oldest signal first.

7) When multiple status changes are received for the same point prior to operator

acknowledgment, the system is not prohibited from displaying only the most
of status for that point, provided prior to acknowledgement of the current

recent change
status, all the

subsequent status changes for that point since the last status change acknowledgment for
that point are presented to the operator in a form that allows the prompt operator

interpretation of the condition

Exception: S)
signals and a

34.3.2.6 Silgncing of an audible, status-change indication signal;\which is common to s
reenergization of the audible signal upon receipt of.a subsequent status-chang

shall result in

34.3.2.7 Wh
from which th

a) Sup

b) Ung
data td

c) Ung

d) Uns
signal

e) Twd

f) Liqu

'e not required to have the means to redisplay acknowledgedbut not yet restor]

b signal originated, any one of the following-or equivalent means is required.

8) Means shall be provided for the operator to redisplay any alarm, supery
guard tour supervisory, or other signals which have been acknowledged b
restoration to normal signal has not been received.

stems other than those intended for proprietary type servicé.are not requir

ere a visual indication is required in 34.3.2.5 to'identify a status-change sign

ervised single lamp circuit including a-common lamp test switch;

upervised reliable light-emitting.diode (LED) including a common lamp test sw|
be provided by manufacturerias’specified in Exception (c) of 54.5.1;

upervised parallel lamp Circuits (at least two lamps);

upervised single lamp-circuit with supplementary recording of type, condition,
received;

recorders;

d-crystal-display or equivalent with test means and one recorder;

isory, trouble,
ut for which a

bd to prioritize
ed signals.

everal circuits,
e signal.

8l and location

tch. Reliability

and location of

g) Uns

upervised single lamp circuit plus common alarm lamp plus a common lamp te

st switch;

h) Monitor/CRT complying with the requirements in this standard; and

i) Video terminal complying with the requirements of Supervising Station Signal Processing
Equipment, 34.4.

34.3.2.8

In lieu of a common lamp test switch [refer to 34.3.2.7 (a), (b), ()] an equivalent means to

readily identify a burned out lamp shall be employed. A common lamp test switch shall be either common
to all lamps or a particular group of lamps.

34.3.2.9 To facilitate the prompt receipt of fire alarm signals, when multiple simultaneous status changes
of any type occur within the system, the product shall comply with either of the following requirements:

a) The

system shall be able to record, within 90 s, as simultaneous status changes:
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1) Not less than 50 status changes for systems of 500 or more initiating device

s circuits; or

2) Not less than 10 % of the total number of initiating devices or initiating-device circuits

connected, whichever number is smaller.

Exception: For one-way private-radio frequency systems, not less than twelve simultaneous status
changes shall be recorded within 90 s.

b) The system shall record fire alarm signals at a rate not slower than one every 10 s when any
number of status changes occur at any rate without loss of any signals.

34.3.2.10 Multiple operator interfaces for the same supervising station shall be arranged to provide

segregation of signals or responsibilities for operator action regarding status-change signals

34.3.2.11
over shall be 3

34.3.212 Tr
annunciated s
the requireme

34.3.3 Monitoring integrity

34.3.3.1 The
communicatio

34.3.3.2 All

When the supervising station equipment is duplicated with automatic switch-oy

ccomplished in not more than 30 s, without loss of any signals.

buble signals indicating the faults described in Section 71, Monitoring for
eparately from the supervising station receiving unit's operatorvinterface, sha
hts in 20.2, Trouble Signals.

requirements in 34.3.3.2 — 34.3.3.4 apply)to circuits other than tran
n paths utilized by supervising and subsidiarysstation units.

(=

J

Mmeans of interconnecting equipment;idevices, and appliances within the

er, the switch

Integrity, and

| comply with

bmission and

upervising or

subsidiary stafion shall be monitored for integrity ofithe interconnecting conductors or equivalent path and

shall meet the

Exception No.
with the supdg
installed in cof

Exception No
integrity regar

Exception No
video monitor,

requirements of 34.3.1.1(c).

1: The circuit of an alarmnotification appliance intended to be installed in th
rvising station control unit when the notification appliance circuit conduct
duit or have equivalent protection against mechanical injury.

2: The circuit_ of a printer in the supervising station is not required to be
ing single epen, single ground, wire-to-wire short faults, or printer malfunction

3: Intereonnecting wiring between a stationary computer and the computé
touch’screen, or mouse type device are not required to be monitored for integi

e same room
brs are to be

imonitored for

r's keyboard,
ity when:

a) A complete open in the inferconnecting cable is visually indicated so as to be obvious to the user
or the open does not affect the required system operation except for loss of the faulted function;

and

b) The

interconnecting cable(s) does not exceed 8 ft.

Exception No. 4: Supplementary circuits interconnecting supplementary devices are not required to be
monitored for integrity when adverse conditions or wire-to-wire faults do not interfere in any manner with
the display and recording of signals.

34.3.3.3 A supplementary-device circuit is considered to be a circuit provided for controlling a device, the
operation of which is supplementary to the operation of the supervising station. Supplementary devices
usually include additional printers, audible signaling appliances, pilot lamps, and the like applied so as to
produce duplication of the required signals.
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34.3.3.4 Circuits interconnected to the receiving unit which may control the operation of the receiving unit
are not considered supplementary and such circuits and devices are to be investigated with regard to their
suitability of application and service in connection with the design and performance of the overall system.

34.4 Supervising station signal processing equipment

34.41 This section describes alternate methods for the evaluation of supervising station signal
processing equipment meeting the conditions specified in 34.4.2. This section does not apply to
equipment intended for use at the protected premises such as control units, annunciators, and the like.

34.4.2 Supervising station signal processing equipment meeting all the conditions specified in 34.4.2 (a)
— (u) need not be subjected to Construction, Sections 36 — 61, and Performance Tests, Sections 68 — 103.

a) Dath processing equipment and office appliance and business equipment used as supervising
station signal processing equipment shall comply with UL 60950-1.

b) Thel manufacturer specifies the minimum system configuration(s) consisting of the|following:
1) Operating system and, where applicable, revision level;

2) Microprocessor manufacturer, type(s)/family, and minimum clock speed;
3) Minimum disk storage;

4) Minimum memory requirements;

5) Required features [such as media needs*(DVD, etc.), drivers, etc];

6) Required input/output functionality’(such as serial ports, USB ports, and nefwork cards);
7) System software release levelyand

8) Interconnection of redundant equipment including any operator interfaces| signal inputs,
and outputs to automation equipment, where applicable.

c) A system meeting, butnot exceeding the specifications of (b), shall be submitted fgr evaluation.

d) All gupervising station signal processing equipment shall be completely duplicated with provision
for auomatic switchover to the backup system within 30 s without loss of any signals. The backup
compyter shall have equivalent or greater capabilities of the primary, such as memoly, speed, data
storage, and:the like.

e) FailureZof any part of the main system r‘nnfignmfinn, shall result in automatic_switchover to the
backup system without loss of any signals and shall be indicated by an audible or obvious visual
indication at the constantly attended supervising station's operator interface, all within 30 s.

f) Confirmation of switchover without loss of any signals in (e) and (i) shall include, but not limited
to:

1) The initiation of a failure on the main system immediately after the main system sends an
acknowledgement for receipt of a change of status signal from a protected premises unit;

2) The initiation of a failure on the main system prior to receipt of a change of status from a
protected premises unit.

g) Failure of any part of the backup system configuration shall be indicated by an audible or
obvious visual indication at the constantly attended supervising station's operator interface, all
within 200 s.
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h) A fault tolerant system is permitted to be used in lieu of complete duplication of the system
where the system is capable of the following:

1) Employs multiple power supplies, disk drives, processors, and controllers,
up and checking on the process of others.

2) In the event of any component failure, the other modules take over

each backing

the function

performed by the failed components without affecting the operation of the computer.

3) In addition to the duplicated hardware, a fault-tolerant system includes t
software to keep the system operational.

he necessary

i) A fault or adverse condition on interconnecting wiring in the main system configuration which

affects
without
consta

Excepf]
conned
equiva

j) A fa
betwee
an aud
interfag

Except
conned
equiva

k) The|
require

loss of any signals, and shall be indicated by an audible or obvious visual ih
htly attended supervising station's operator interface.

fon: Interconnection between equipment within a common enclosure or wh
tions are intended to be made within 20 ft (6.1 m) and are enclosed with
lently protected against mechanical injury.

LIt or adverse condition on interconnecting wiring inthe-backup system co
n the main system and backup system which affects’System operation shall b
ible or obvious visual indication at the constantl{attended supervising stat
e within 200 s.

fon: Interconnection between equipment. within a common enclosure or wh
tions are intended to be made within 20 ft (6.1 m) and are enclosed witl
lently protected against mechanical injtiry.

supervising station signal processing equipment shall additionally meet t
ments of the following:

1) Sections 7 — 12, Software
2) Section 13, Interconnected Fire Alarm Control Units and Accessories, Gene
3) Sections 16=19, Power Supplies
4) 20.2, Trouble Signals

5) Section 23, Circuits

system operation shall result in automatic switchover to the backup system within 30 s

lication at the

en the wiring
0in conduit or

nfiguration or
e indicated by
on's operator

en the wiring
)in conduit or

he applicable

ral

6)-Section 29, Combimationm Systems
7)34.1-34.3

8) 35.2, Protected Premises Units
9) 54.5, Capacitors

10) 59.3, Sharp Edges

11) 59.4, Stability

12) Section 68, Performance Tests — General

13) 71.2, Monitoring for Integrity — Components
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[) The installation instructions shall specify that in addition to the main power supply and secondary
power supply that are required to be provided at the supervising station, the system shall be
provided with an uninterruptable power supply (UPS) with sufficient capacity to operate the
computer equipment for a minimum of 4 h. If more than 4 h is required for the secondary power
supply to supply the UPS input power, the UPS shall be capable of providing input power for at
least that amount of time.

m) The installation instructions shall specify that in order to perform maintenance and repair
service, a means for disconnecting the input to the UPS while maintaining continuity of power to
the automation system, when applicable, shall be provided.

n) A power conditioner used with the system shall comply with the applicable requirements in

UL 1012
0) Thg installation instructions shall specify that the source of power for the-€quigment shall be
within the rated voltage range of the signal processing equipment.

p) The
protec]

y line transient
single-phase,

installation instructions shall specify that the equipment be protectéd by suppl
lion complying with UL 1449. The transient voltage surge suppressors for|

120/23
suppre
less.

q) The
are cqg
conne

for communication circuits. These protectors shall comply with the requirements in

0 V AC systems shall have a marked rating of 330 V or less. The transient
ssors for 3-phase, 480 V AC or higher-rated systems shallhave a marked rat

installation instructions shall specify that all ports<of the signal processing ¢
nnected to communication circuits contained “within the central-station bu

voltage surge
ng of 400 V or

quipment that
Iding and not

Cted to the telecommunications network shall be protected by isolated loop cirfcuit protectors

UL 497B. The

transignt protectors shall have a marked rating\of 50 V or less.

Exception No. 1: When all of the equipment connected to the signal processingl equipment is
locateql in the same room as the sighal processing equipment and is not connected to the
telecofnmunications network, isolated-loop circuit protection is not required.

Excepfion No. 2: Transient voltage surge protection is not required for fiber optic circyits.

r) The|installation instructions shall specify that communication circuits and network components
connefted to the telecommunications network shall be protected by secondary |protectors for

comm
used ¢
have ¢

s) The|

Linication circuits. These protectors shall comply with UL 497A. These prote
nly in the protected side of the telecommunications network. The transient p
marked rating of 150 V or less.

installation instructions shall indicate that equipment be installed in a tempera

ctors shall be
rotectors shall

ture controlled

haan fomnars apvirapmaentio ac—_aono aft can

be maintained

enviro

3 CLTRTT-N nirallad definad th
LLER AT B L T aa ¥ I.UIIIVUIQLUIU cofRtronrea—evroRrMmeRtIS—aeHhea—as—onRe—that——cah

between 13 — 35 °C (55 — 95 °F) by the HVAC system. Twenty-four hour of standby power shall be
provided for the HVAC system. The standby power system for the HVAC system may be supplied
by an engine driven generator alone. A standby battery is not required to be used. A maintenance
contract that provides for restoring operation of the HVAC system within 24 h, 7 d/week shall be in
place.

t) The installation instructions shall specify that supervising station processing control equipment or
the enclosure housing the control equipment be provided with a permanent means for connection
to the branch-circuit supply which shall include provision for installing the supply conductors in
conduit.

u) The installation instructions shall specify that no other software other than the operating system
software and anti-virus/security protection software shall be installed on the primary and backup
computer/servers.
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34.5 Transmission and communication paths
34.5.1 General

34.5.1.1 This section describes the requirements for the transmission path(s) between the protected
premises and remote subsidiary or supervising station(s), and the communication path(s) between remote
subsidiary station(s) and the supervising station.

34.5.1.2 Dual control, where utilized, shall provide for redundancy in the form of a standby circuit or other
alternate means of transmitting signals over the primary trunk portion of the transmission path. The system
shall have the capability of either using the same methods of signal transmission over separate routes, or
employing different methods of signal fransmission.

34.5.1.3 Dudl control transmission equipment shall be monitored for integrity as follows:

a) Whgn dedicated transmission equipment, which is available full time and\whose use is limited to
fire alafm signaling purposes, is utilized, a test signal shall be initiated ang,eompleted{a minimum of
once ah hour.

b) When public-switched telephone network facilities are utilizeda-test signal shall bg initiated and
complgted a minimum of once every 24 h.

34.5.1.4 A sliccessful signal transmission sequence of any other type within the same requiired period is
considered to fomply with the intent of 34.5.1.3.

34.5.1.5 A single open or a single ground on any transmission or communication circuit shall not cause
an alarm signal, or affect the required operation of thefire alarm system, other than the loss| of the faulted
circuit.

34.5.1.6 The utilization of a double loop. or redundant conductors or circuits to ayoid electrical
supervision ddes not meet the intent of these requirements.

34.5.1.7 When redundant equipment is employed for signal receiving, transmitting, or progessing switch
over shall be gccomplished in not)more than 30 s with no loss of signals during this period. The switch over

shall be displayed and recorded at the supervising station.

34.5.2 Activp multiplex

34.5.2.1 Alajm,trouble, and supervisory signals, and their restoration to normal shall| be received,
displayed, and_recorded at the supervising station in nat greater than 90 s from the {ime they are

transmitted from the protected premises.

34.5.2.2 The occurrence of a fault condition, as described in 34.5.2.3, either singly or in combination, on
the transmission or communication path that prevents the transmission of any status-change signal shall
be:

a) Automatically indicated and recorded at the supervising station. The display and record shall
identify the affected portions of the system, including trunk, or leg, or both; and

b) Shall not inhibit or delay receipt of change of status signals over any other paths except those
that are intended to be dependent on the affected path. A fault condition on one leg facility shall not
inhibit normal service on any other trunk or other leg facility.

34.5.2.3 A fault condition is defined as one of the following:
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a) Single open;
b) Single ground;
c) Wire-to-wire short; or

d) Multi-frequency noise on the leg facility comprised of either a single frequency or multiple
frequencies, which impairs intended operation of bridging networks, but which are isolated from the
leg or secondary trunks by rejection through an isolating bridge.

34.5.2.4 Restoration of normal service to the affected portions of the system shall be automatically
recorded and displayed at the supervising station. The first status change of any initiating circuit, or
initiating devi ' ' i ircui inafi | at any of the
affected protected premises units during the service interruption shall also be displayed and [recorded.

34.5.2.5 Acfive multiplex systems shall be designated in the product /instdllation wiring
diagram/instriictions based upon the transmission capability of the system under.various fgult conditions.
The systems ghall be designated as follows:

a) A Type 1 system shall have dual control as described in 34.5.1:2 — 34.5.1.4. A fault condition,
either gingly or in combination, on a trunk or leg facility shall notinhibit the transmisgion of signals
from gny other trunk or leg facility, except those normally dependent on the portion of the faulted
transnjission channel. A fault condition, either singly or¢n“eombination, on a leg fgcility shall not
inhibit|normal service on any trunk or other leg facility:xWhen public switched telephone network
facilitigs are employed, they shall be used only as the alternate path for transmitting signals, except
for derjived channel with no more than 32 leg facilities.

b) A Type 2 system shall operate as described\for Type 1, except that dual control gs described in
34.5.112 — 34.5.1.4 is not required.

c) AType 3 system shall automaticallyindicate and record at the supervising station fhe occurrence
of a fajlt condition, either singly or'in combination that interferes with the ability of the trunk or leg
facility|to transfer change of status signals from the protected premises to the supervising station.

34.5.2.6 WHile the system is pperating under the maximum specified loading, the maximyim end-to-end
operating timg from the occurrence of a fault or adverse condition in any trunk or leg fgcility until it is
displayed and recorded atithe supervising station shall not exceed 90 s for Type 1 and Type 2 systems
and 200 s for [Type 3 systems.

34.5.3 Digitpl alarm communicator system (DACS)

34.5.3.1 General

34.5.3.1.1 All signals exchanged in a digital alarm communicator system (DACS) shall be by digital code
or equivalent. Signal repetition, digital parity check, or some equivalent means of signal verification shall
be used.

34.5.3.2 Digital alarm communicator transmitter (DACT)

34.5.3.2.1 A digital alarm communicator transmitter (DACT) shall have provision for seizing the
telephone line (going off-hook) at the protected premises, disconnecting an outgoing or incoming
telephone call, and preventing use of the telephone line for outgoing telephone calls until the signal
transmission to a digital alarm communicator receiver (DACR) has been completed.
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34.5.3.2.2 A DACT shall have provision for satisfactorily obtaining an available dial tone, dialing the
number of the digital alarm communicator receiver, obtaining verification that the receiver is ready to
receive signals, transmit the signal, and receive acknowledgment that the receiver has accepted that
signal. In no event shall the time from going off-hook to on-hook exceed 90 s per attempt.

34.5.3.2.3 Concurrent status changes occurring at a DACT shall be prioritized before the DACT goes off-
hook and are transmitted to the digital alarm communicator receiver (DACR). The priority levels of signals

shall be as foll
a) Sign
b) Sign

ows:
als associated with life safety;

als associated with property safety;

c) Supérvisory signals and trouble signals associated with life and property safety; an

d) All o

Exception: WH
required to be

345324 A
transmission s
sequence has
the sequence
transmit any o

ther signals.

en all concurrent status changes can be transmitted within 90 s;/the transmi.
prioritized.

DACT shall have means to reset and retry if the, first attempt to comg
equence is unsuccessful. Additional attempts shall-bé. made until the signa

in conjunction with one status change condition shall not prevent subseque
her status changes.

34.5.3.2.5 THhe DACT shall have provision for calling ‘a second digital communicator reg

should the sig

hal transmission sequence to the first@alled number be unsuccessful. Refer to

34.5.3.2.6 When the maximum number of attempts to complete the sequence is reached, 3

visual indicatig

345327 A
suppressing t
completely arr

345328 A
of selecting th

n of the failure shall be energized at the protected premises.

DACT that provides both fire and security protected premises services is not p
e audible indication:required in 34.5.3.2.6 during the period when the burglar
hed.

DACT shall have provision for two separate transmission paths. The DACT sh
b operableg transmission path in the event of failure of the other.

|

bsions are not

lete a signal
transmission

been completed to a minimum of five and a maximun of ten attempts. A failufle to complete

nt attempts to
eiver number
34.5.3.2.4.

n audible and

rohibited from
y protection is

bll be capable

that the fault

Exception: WH

ereyd DACT is connected to a telephone line that is monitored for integrity sq

conditions in

[cated 1T 34.5.2.2 — 34.9.2.0 are_armmurciated wittim 200 at thesupervis

second transmission path is not required.

ing station, a

34.5.3.2.9 The primary transmission path shall be a telephone line connected to the public-switched
network. The secondary transmission path shall be any of the following:

a) A one-way private-radio frequency alarm signaling system utilized in accordance with 34.5.5.1 —
34.5.5.

1.

b) A two-way private radio frequency alarm signaling system utilized in accordance with 34.5.4.1 —
34.54.7.

c)Atra

nsmission means complying with 34.5.7.1.
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Exception: In addition to the above capability, a telephone line (number) shall be permitted to be used as
the second transmission means. Each DACT shall be programmed to call a second DACR line (number)
when the signal transmission sequence to the first called line (number) is unsuccessful. The DACT shall
be capable of selecting the operable means of transmission in the event of failure of the other means.
Where two telephone lines (numbers) are used, it shall be permitted to test each telephone line (number)
at alternating 6 h intervals.

34.5.3.2.10 The first transmission attempt shall utilize the primary means of transmission.
Exception: Where the primary transmission path is known to have failed.

34.5.3.2.11 Simultaneous change of status reporting over both transmission paths is permitted when
redundant signals are suppressed at the supervising station.

Il result in an
e signal to the
itiated within 4

34.5.3.2.12 Failure of the DACT transmission paths, due to a loss of line voltage, shd
audible and vjsual trouble signal at the protected premises and the transmission of‘a troub
associated supervising station receiver over the operable path. The transmissign shall be in

min of occurr
be considered

34.53.2.13

associated rg
exceeding 6
condition sha
an abnormal
conditions do

Exception: W
forwarded to 1

34.5.3.2.14
considered to

a) The
b) Bot

c) The

nce of the fault. When public cellular telephone service is used,loss of cellul
a transmission path failure.

A DACT shall automatically initiate and complete a test signal transmission s
ceiver at least once every 6 h. Both transmission paths shall be tested
h. The test signal sent when the protected premises system is in the nor

r service shall

equence to its
intervals not
| supervisory

a
| be distinctively different from the test signal sent when the protected premiis system is in

or activated condition. Retransmission of.the previously reported abnormza
es not meet the intent of the test signals béing distinctly different.

hen a DACT has provisions for being programmed to call a telephone num
he line of the DACR, the test frequency shall be reduced to at least once every

A successful signal transmission sequence of any other type within the sam

| or activated

ber that is call
4 h.

b 6-h period is

meet the intent of 34.5.3.2.13 when the product/system complies with all of the¢ following:

associated receiver'is capable of automatically annunciating delinquencies.
N transmission\paths are used over the period.

protected premises equipment and/or transmitter are in the normal supervisor

y condition.

34.5.3.3 Dig

itahalarm communicator receiver (DACR)

34.5.3.3.1

Failure to receive a test signal from each associated DACT as specified in 34.5.3.2.13 shall be

treated as a trouble signal and shall result in the automatic display and recording of such at the
supervising station.

Exception: A DACR intended only for central station service is not required to automatically annunciate,
display, and record delinquency signals when marking on the product or in the installation wiring
diagram/instructions clearly indicate the need to manually track the signaling performance of each DACT
and failure to receive a signal from a DACT over the applicable period is to be handled as a trouble signal.

34.5.3.3.2 Test signals indicating a normal supervisory condition at the protected premises need only be
recorded rather than both recorded and displayed.
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34.5.3.3.3 The DACR shall have provision for connection to at least two separate incoming telephone
lines.

34.5.3.3.4 When the connection time to a DACT exceeds an average of 30 s, the installation wiring
diagram/instructions shall provide specific guidelines for establishing loading or the unit shall automatically
switch the signal to a separate line not included in the hunt group.

34.5.3.3.5 Failure of any transmission path connected to a DACR that is due to loss of line voltage shall

result in a visual and audible trouble annunciation at the supervising station within 200 s.

34.5.4 Two-way private-radio frequency multiplex

34541 The
with the prope

a) Sh4g
recordi
and

b) Sha

that arg intended to be dependent on the affected path.

34.54.2 The
strength recei
affected portig

34.5.4.3 The
ambient noise
path between
20 s or more
recording shal

34544 Res
recorded and
connected to
premises unitg

34545 Wh
alarm, supervi
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I not inhibit or delay receipt of change of status signals over any other paths

transmission and communication paths shallxbe supervised so that wh
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level or signal-to-noise ratio (refer t098.2, Reference Signal Level) on the ra
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toration of normal_service to the affected portions of the system shall be
indicated. The first status change of any initiating circuit, or initiating d
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during the service interruption shall also be displayed and recorded.
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34.5.4.6 Two-way radio-frequency multiplex systems shall be designated in the product installation
wiring diagram/instructions based upon the transmission capability of the system under the following fault

conditions.

a) Type 4 systems shall have redundant means of the transmission and/or communication paths
between the protected premises and the supervising station, as well as redundant RF receivers at
the supervising station. Malfunction of any of the equipment, other than the protected premises
transponder, shall not interfere with the receipt of signals at the supervising station.

b) Type 5 systems will not employ redundant transmission and/or communication paths, or RF
receivers at the supervising station.

34.5.4.7 While the system is operating under the maximum specified channel loading, the time from the

occurrence of:
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a) An adverse condition that will prevent the transmission of any change of status signal;

b) The malfunction of any transmitting and receiving equipment, including transmitting and
receiving antennas, and interconnecting cables, in the entire transmission path until a trouble is
displayed and recorded at the supervising station, shall not exceed 200 s. The display and

record

ing shall identify the affected portions of the radio-frequency system.

34.5.5 One-way private-radio frequency

34.5.5.1

Status-change signals from a radio alarm transmitter shall be received by at least two

independently-powered, independently-operating, and separately-located radio repeaters or radio alarm
supervising station receivers, or by one of each. At least two separate paths shall be provided from the
radio alarm tr@nsmitter to the ultimate radio alarm supervising station receiver. |

34552 On

b-way private-radio frequency systems shall be monitored to verify-that

independent gne-way radio frequency paths, as required in 34.5.5.1, are utilized for.each ra

during each
automatically

24-h period. The occurrence of a failure to receive a signal‘by either
displayed and recorded at the supervising station. The information shall ide

transmitter, and the radio repeater/receiver(s) that did not receive the signal.
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as a trouble s
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34.5.5.6 Th¢ occurrence of continuous radio-frequency noise in_excess of the speci

ied maximum

ambient noise level or signal-to-noise ratio (refer to 98.2, Reference Signal Level) on the radio-frequency
path between a transmitter, repeater, or subsidiary/supervising station receiver for a continuous period of
20 s or more shall be automatically displayed and recorded at the supervising station. The display and
recording shall identify the affected portions of the one-way radio-frequency signaling system.

34.5.5.7 The radio-frequency paths shall be supervised so that when the radio transmitter signal strength
received at the radio repeater stations or subsidiary/supervising station receivers is below the minimum
specified signal strength, the condition and affected portion of the system shall be displayed and recorded
at the supervising station.

34.5.5.8 A one-way radio alarm system shall transmit change of status conditions to comply with the
end-to-end time parameters specified in 98.8.4. A minimum of three transmission sequences shall occur in
the first 30 s. The parameters shall be evaluated while the system is operating under the maximum
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specified channel loading and with 25 radio transmitters actively in alarm and reporting to the same
repeater(s) and receiver(s) on the same transmission path(s).

34.5.5.9 The time period over which a single change of status is transmitted shall not exceed 7.5 min
(450 s).

34.5.5.10 The malfunction of any transmitting and receiving equipment, including transmitting and
receiving antennas, and interconnecting cables, in the entire transmission path shall be displayed and
recorded within 200 s at the supervising station.

34.5.5.11 Radio transmitters at the protected premises shall be arranged to check all antennas and
related connecting cable and interconnections between elements of the transmitting equipment located in
separate enclpsures, such that within 200 s of the occurrence of a fault condition eithen.ah audible and
visual trouble ghall be annunciated locally, or, when possible, a trouble signal shall be-fransmitted so that
display and regording at the supervising station will occur within an additional 200 s.

34.5.5.12 One-way radio-frequency systems shall be designated in the @roduct installation wiring
diagram/instructions based upon the transmission capability of the system under various fallt conditions.
The systems ghall be designated as follows:

a) AType 6 system is not required to have more than one radiesfrequency supervising station.

b) A Tyjpe 7 system shall use more than one radio-frequency supervising station. A fault condition
on more than one repeater that results in any radio ¢ransmitters no longer being supervised shall
be indigated and recorded at the affected supervising station.

34.5.6 Direcf-connect non-coded systems

34.5.6.1 Alafm, trouble, and supervisory signals, and their restoration to normal, shall[ be received,
displayed, angl recorded at the supervising Station in not greater than 90 s from the {ime they are
transmitted frgm the protected premises:

34.5.6.2 Theg maximum time fror, the occurrence of a fault or adverse condition in any] transmission
and/or communication path or equipment, or the restoration of the fault or adverse condition {o normal until
it is displayed and recorded at the supervising station shall not exceed 200 s.

34.5.6.3 The transmission and/or communication path between the protected premises and the
supervising station, except for circuits wholly within the protected premises or the supervising station shall
operate for algrm-and supervisory signals under either of the following conditions:

a) A system shall operate during the occurrence of a single open or a single ground fault. The
circuit shall be self-adjusting in the event of the aforementioned fault and shall be self-restoring
when the break or fault is corrected.

b) A system shall operate during a single ground fault. The circuit shall normally be isolated from
ground except for a ground detecting means, which shall indicate the ground fault automatically
and operate an audible trouble signal. The ground detecting means is not required when the
presence of a second ground fault will be indicated by either an audible trouble signal or an alarm
signal.

34.5.7 Performance based technologies

34.5.7.1 Transmission technologies that operate on principles different from the transmission
technologies covered in 34.5.1.1 — 34.5.6.1 shall meet the requirements of 34.5.7.2 — 34.5.7.6.
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34.5.7.2 The communications path(s) shall be monitored for integrity in accordance with the following:

a) Where only one communication is used, both of the following requirements shall be met:

1) Any failure of the communications path shall be annunciated at the supervising station
within 60 min of a fault that affects the communication between the transmitter at the

protected premises and the receiver at the supervising station.

2) Failure to complete a signal transmission from the transmitter at the prote

cted premises

to the receiver at the supervising station shall result in a trouble annunciation at a required

operator interface at the protected premises.

b) Where two or more different technologies are used the requirements of both of the following

shall b
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1) Each communications path shall be monitored for integrity.

2) Failure of any communications path shall be annunciated at the stpervisin
not more than 6 h. of the failure.

3) Failure to complete a signal transmission from the protected premises to t
station shall result in a trouble annunciation at a required-gperator interface a
premises.

ngle communication technology is permitted to be*used to create multiple path
comply with 34.5.7.2(b).
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bm the protected premises.

ere a transmitter shares a transmission or communications channel with othg
er shall have a unique identifier.

mmunication of alarm, supervisory, and trouble signals shall prevent degr.
it by means of gne-of the following:

bn frapsmitted and received message; or

y station within

he supervising
[ the protected

s provided the

be received,
time they are

r transmitters;

hdation of the

ty check:’ A mathematical check sum algorithm of a digital message that verifies correlation

c) A means that provides a certainty of 99.99 % that the received message is identical to the
transmitted message.

35 Auxiliary Service

35.1

35.1.1

General

The requirements in 35.2 and 35.3 cover the operation requirements for products intended for

auxiliary service. The requirements in 35.2, Protected Premises Unit, covers products located at the
protected premises. The requirements in 35.3, Supervising and Subsidiary Station Units, covers products
located at the supervising station or subsidiary station including the communication path, and the signal
receiving, processing, display, and recording equipment.
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35.2 Protected premises units
35.21 General

35.2.1.1 Alarm signal annunciation for protected premises units serving two or more zones, and trouble
signals shall be indicated at the protected premises. Where all zones or status changes are not displayed
simultaneously, the display information shall comply with 20.5, Sequential Display.

35.2.1.2 The time periods for processing and activation of signals in a worst-case loaded system shall be
as follows:

a) Automatic processing and activation of the master box or shunt circuit shall not be greater than
10 s frgm the initiation of an alarm condition.

b) Troyble signals and their restoration to normal shall be annunciated at the,‘prote¢ted premises
within 200 s of the occurrence of the adverse condition, fault, or the restoration to normal.

Exception: THe initial battery trouble signal from a battery-operated product that complies with the
requirements ¢f 19.1.

35.2.2 Alarnp signals

35.2.2.1 Thq operation of any initiating device shall cause:the system to automatically activate the
master box or shunt circuit.

35.2.2.2 An plarm signal of a control unit/system shall be maintained continuously (loched in) by the
protected premises unit until a resetting device in the protected premises unit is operated mapually.

35.2.3 Auxiljary signaling circuit

35.2.3.1 Intefconnections between the auxiliary protected premises control unit and the local energy type
box shall be monitored for single epen and single ground faults such that a trouble signal shall be
annunciated af the protected premises for the fault condition.

35.2.3.2 A trpuble signalshall persist at the protected premises until an actuated local gnergy box is
manually resef.

35.2.3.3 Thqg shunt=type connections of an auxiliary protected premises control unit is not fequired to be
monitored for intégrity.

35.2.3.4 A trouble signal shall be annunciated at the protected premises when any portion of the system.
35.3 Supervising and subsidiary station units

35.3.1 Transmission and communication paths and supervising and subsidiary station equipment
intended for auxiliary service shall comply with the applicable requirements in this standard and in the
Public Fire Alarm Reporting Systems chapter in National Fire Alarm and Signaling Code, NFPA 72.
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CONSTRUCTION
36 General

36.1 A product shall use materials that have been determined to comply with the requirements for the
particular use, as indicated by the performance requirements of this standard.

36.2 Metals, when required to meet the requirements of this standard, shall not be used in such
combination as to cause galvanic action that will increase the risk of fire, electric shock, injury to persons,

or impair the operation of a product associated with the safety of life and/or property protection.

36.3 Where

breakage or deterioration of a part such as an enclosure, a frame a guard

r the like can

result in a rish
conditions.

36.4 There
to involve ari

36.5 Produg
2043.

36.6 With rg
only needs to

a)inC

b) In t

of injury to persons, the part shall be constructed to meet the demand or éx

quirement in 36.3 applies also to those positions of a part adjacentte'a moving
5k of injury to persons.

ts intended to be installed in air-handling spaces shall comply with the requi

spect to construction requirements, products that currently meet the following
be evaluated to 36.7:

anada only:

1) CSA-C22.2 No. 60950-1;
2) CSA C22.2 No. 60065; or
3) CSA C22.2 No. 623681
e United States only;

1) UL 60950-1;

2) UL 60065, or

3) UL.62368-1.

bected loading

part identified

rements in UL

requirements

36.7 Produd

ts\that meet the requirements in the standards identified in 36.6, need only g

be evaluated

to the following with respect to the construction requirements:

a) Section 38, Operating Controls;

b) 39.1.1, Enclosing of electrical parts;

c¢) 39.1.3, Provision for installation wiring entry by means of conduit;

d) 43.2.2.5, Protection of field wiring connections;

e) 44.1, Other Field Wiring Connections — General;

f) 44.2.2, Sufficient size of field wiring compartment;

g) 44.2.5, Access to field wiring connections;
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h) 44.6, Field-Wiring Leads;

i) 46.1 — 46.3, Protective Devices;
j) 46.4 — 46.7 Protective Device;

k) Section 51, End-of-Line Devices.
1) Section 53, Coil Windings;

m) 54.5, Capacitors; and

n) Section 55, Batteries.

37 In CanadL Only: Product Assembly

37.1 Each cpmponent shall be capable of being installed without requiring altération, clitting, drilling,
threading, welgding, soldering, critical alignment, or similar tasks by the installer.

NOTE: This is not|intended to prevent installers from cutting specific wire entrance ways as required at the installatign site.
38 In Canad@a Only: Operating Controls
38.1 A prodyct with manual controls located within the enclosure shall be provided with d false front or
be similarly arfanged so that access to the controls will not fesult in exposure of live parts td unintentional
contact or exposure of product parts to unintentional . damage. Refer to Section 41, Apcessibility of
Uninsulated Live Parts, Film-Coated Wire, and Moving.
39 Enclosules

39.1 Generdl

39.1.1 All elgctrical parts of a product'shall be enclosed to provide protection of internal components and
prevent contagt with uninsulated liveparts.

39.1.2 In Caphada only: The-enclosure of a product shall be provided with means for mounting of the
product in its [intended position. The mounting means shall be accessible without disasgsembly of any
components df the product. Removal of a complete assembly is not considered to be disassembly of a
component. There«<shall be at least 12.5 mm of free space around a keyhole opening intended for
mounting, and nonlive parts shall be located less than the minimum spacing requirements indicated in
Section 48, Spacings

39.1.3 The enclosure of a product shall have provision for installation wiring entry by means of conduit
openings in accordance with 39.3, Polymeric Materials, and 39.2, Metallic Material.

39.1.4 Enclosure parts fastened with adhesive meeting 42.6 — 42.9 shall comply with the test
requirements in Section 92, Mechanical Strength Test for Metal Enclosures and Guards and Enclosure
Parts Secured with Adhesive.

39.2 Metallic metal

39.2.1 An enclosure of metal shall have a minimum thickness as specified in Table 39.1, Table 39.2 or
Table 39.3 or shall comply with the test requirements in Section 92, Mechanical Strength Test for Metal
Enclosures and Guards and Enclosure Parts Secured with Adhesive.
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Table 39.1
Cast-Metal Electrical Enclosures

Minimum thickness
Use, or dimensions of area involved® Die-cast metal Cast metalcc;tshtt’ar than die-
mm (in) mm (in)
Area of 24 in? (155 cm?) or less and having no dimension greater 1.6 (1/16) 3.2 (1/8)
than 6 in (152 mm)
Area greater than 24 in? (155 cm?) or having any dimension 2.4 (3/32) 3.2 (1/8)
greater than 6 in (152 mm)
At a threaded conduit hole 6.4 (1/4) 6.4 (1/4)
At an unthreaddd conduit hole 3.2 (1/8) 3.2 (1/8)
& The area limitgtion for metal 1.6 mm (1/16 in) thick may be obtained by the provision of reinforcing ribs subdividirlg a larger area.
Table 39.2
Minimum Thickness of Sheet Metal for Electrical Enclosures of Carbon or Stainlgss Steel
Without gupporting frame? With supporting frame or equivalent Minimum thi¢gkness
reinforcing®
Maximum width® | Maximum length® | = Maximum width® Maximum‘length Uncoated Metal coated
cm (in) cm (in) cm (in) cm (in) mm (in) mm (in)
[MSG] [MSG] | [IGSG] [GSG]
10.2 4.0 Not limited 15.9 (6.25) Not limited 0.51 (0.020) 0.58 (0.023)
12.1 (4.75 14.6 (5.75) 171 (6.75) 21.0 (8.25) [24] [24]
15.2 (6.0 Not limited 241 (9.5) Not limited 0.66 (0.026) 0.74 (0.029)
17.8 (7.0 222 (8.75) 25.4 (10.0) 31.8 (12.5) [22] [22]
20.3 (8.0 Not limited 30.5 (12.0) Not limited 0.81 (0.032) 0.86 (0.034)
229 (9.0 29.2 (11.5) 38.0 (13.0) 40.6 (16.0) [20] [20]
31.8 (12.5 Not limited 49.5 (19.5) Not limited 1.07 (0.042) 1.14 (0.045)
35.6 (14.0) 457 (18.0) 53.3 (21.0) 63.5 (25.0) [18] [18]
457 (18.0 Not limited 68.6 (27.0) Not limited 1.35 (0.053) 1.42 (0.056)
50.8 (20.0) 63.5 (25.0) 73.7 (29.0) 91.4 (36.0) [16] [16]
55.9 (22.0 Not limited 83.8 (33.0) Not limited 1.52 (0.060) 1.60 (0.063)
63.5 (25.0) 78.7 (31.0) 88.9 (35.0) 109.2 (43.0) [15] [15]
63.5 (25.0 Not limited 99.1 (39.0) Not limited 1.70 (0.067) 1.78 (0.070)
73.7 (29.0) 91.4 (36.0) 104.1 (41.0) 129.5 (51.0) [14] [14]
83.8 (33.0) Not limited 129.5 (51.0) Not limited 2.03 (0.080) 213 (0.084)
96.5 (38.0) 119.4 (47.0) 137.2 (54.0) 167.6 (66.0) [13] [13]
106.7 (42.0) Not limited 162.6 (64.0) Not limited 2.36 (0.093) 2.46 (0.097)
119.4 (47.0) 149.9 (59.0) 172.7 (68.0) 213.4 (84.0) [12] [12]
1321 (52.0) Not limited 203.2 (80.0) Not limited 2.74 (0.108) 2.82 (0.111)
1524 (60.0) 188.0 (74.0) 213.4 (84.0) 261.6 (103.0) [11] [11]
160.0 (63.0) Not limited 246.4 (97.0) Not limited 3.12 (0.123) 3.20 (0.126)
1854 (73.0) 228.6 (90.0) 261.6 (103.0) 322.6 (127.0) [10] [10]

Table 39.2 Continued on Next Page
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Table 39.2 Continued

Without supporting frame® With supporting frame or equivalent Minimum thickness
reinforcing?
Maximum width® [ Maximum length® [ Maximum width® Maximum length Uncoated Metal coated
cm (in) cm (in) cm (in) cm (in) mm (in) mm (in)

[MSG] [MSG] | [GSG] [GSG]

2 A supporting frame is a structure of angle or channel or a folded rigid section of sheet metal that is rigidly attached to and has
essentially the same outside dimensions as the enclosure surface and that has sufficient torsional rigidity to resist the bending
moments which may be applied via the enclosure surface when it is deflected. Construction that is considered to have equivalent
reinforcing may be accomplished by designs that will produce a structure that is as rigid as one built with a frame of angles or
channels. Construction considered to be without supporting frame includes:

1) Asingle Wﬂa@&ﬂm&dﬂgﬁ\
2) A single dheet which is corrugated or ribbed, and

3) An enclogure surface loosely attached to a frame, for example, with spring clips.

® The width is the| smaller dimension of a rectangular sheet metal piece which is part of an enclosure. Atljacent surfaces of an
enclosure may have supports in common and be made of a single sheet.

¢ For panels whigh are not supported along one side, for example, side panels of boxes, the length of the unsupported side shall be
limited to the dimensions specified unless the side in question is provided with a flange at least 1277 mm (1/2 in) wide.

Minimum [Thickness of Sheet Metal for Ellg?rliecglglfnclosures of Aluminum, Copper{ or Brass
Withéut supporting frame® With supportir_lg frar_ne gr equivalent
reinforcing Minimupm thickness,
Maximum wiHth,? Maximum length,® Maximum'width,® Maximum length,
cm (in) cm (in) cm (in) cm (in) mm (in)
7.6 (3.0) Not limited 1738 (7.0) Not limited
8.9 (3.5) 10.2 (4.0) 216 (8.5) 24.1 (9.5) 0.58 (0.023)
10.2 (4.0) Not limited 25.4 (10.0) Not limited
12.7 (5.0) 15.2 (6.0) 26.7 (10.5) 34.3 (13.5) 0.74 (0.029)
15.2 (6.0) Not limited 35.6 (14.0) Not limited
16.5 (6.5) 20.3 (8.0) 38.1 (15.0) 45.7 (18.0) 0.91 (0.036)
20.3 (8.0) Not limited 48.3 (19.0) Not limited
24.1 (9.5) 29.2 (11.5) 53.3 (21.0) 63.5 (25.0) 1.14 (0.045)
30.5 12.0) Not limited 711 (28.0) Not limited
35.6 14.0) 40.6 (16.0) 76.2 (30.0) 94.0 (37.0) 1.47 (0.058)
45.7 (18.0) Not limited 106.7 (42.0) Not limited
50.8 (20.0) 63.5 (25.0) 14.3 (45.0) 139.7 (55.0) 1.91 (0.075)
63.5 (25.0) Not limited 152.4 (60.0) Not limited
73.7 (29.0) 91.4 (36.0) 162.6 (64.0) 198.1 (78.00 241 (0.095)
94.0 (37.0) Not limited 221.0 (87.0) Not limited
106.7 (42.0) 134.6 (53.0) 236.2 (93.0) 289.6 (114.0) 3.10 (0.122)
132.1 (52.0) Not limited 3124 (123.0) Not limited
152.4 (60.0) 188.0 (74.0) 330.2 (130.0) 406.4 (160.0) 3.89 (0.153)

@ A supporting frame is a structure of angle or channel or a folded rigid section of sheet metal which is rigidly attached to and has
essentially the same outside dimensions as the enclosure surface and which has sufficient torsional rigidity to resist the bending
moments which may be applied via the enclosure surface when it is deflected. Construction that is considered to have equivalent

Table 39.3 Continued on Next Page
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Table 39.3 Continued

Without supporting frame?

With supporting frame or equivalent
reinforcing?

Maximum w;i

cm

Maximum width,?

(in)

idth,?
(in)

Maximum length,*®

(in)

Maximum length,

cm cm cm (in) mm

Minimum thickness,

(in)

channels. Consti

® The width is th
enclosure may H

¢ For panels whi
limited to the din

reinforcing may be accomplished by designs that will produce a structure which is as rigid as one built with a frame of angles or

ruction considered to be without supporting frame includes:

1) A single sheet with single formed flanges (formed edges),
2) A single sheet which is corrugated or ribbed, and

3) An enclosure surface loosely attached to a frame, for example, with spring clips.

b smaller dimension of a rectangular sheet metal piece which is part of an enclosure. Adjacent su
ave supports in common and be made of a single sheet.

ensions specified unless the side in question is provided with a flange at least 12.7 mm (1/2 in) wi

r]::\ces of an
Ch are not supported along one side, for example, side panels of boxes, the length of the unsupported side shall be

He.

39.2.2 Whe
wall, or where

e threads for the connection of conduit are tapped all the way.through a hole i
a construction that is determined to be equivalent is used, there shall not be |

nor more than 5 threads in the metal, and the construction shall be such*that a standard c

can be attach

39.2.3 Whe
enclosure wa
rounded inlet
provided by a

39.24 At arn
shall be of su
that of an unc]

39.2.5 A prg
conduit hubs,

39.3 Polym
39.3.1 Polyi

associated cq
specified in th

Bd.

e threads for the connection of conduit are tapped only part of the way throug
I, there shall not be less than five full threads-in the metal, and there shall
hole for the conductors which shall affordprotection to the conductors equ
standard conduit bushing.

y point where conduit or metal-clad*cable is to be attached to the enclosur
th thickness or shall be so formedbor reinforced that it will have stiffness at leas
bated flat sheet of steel having-a minimum thickness of 0.81 mm (0.032 in).

duct constructed in such*a manner as to be supported by rigid conduit shall be
or the equivalent, having not less than 5 full threads.

pric materials

heric materials used as an enclosure shall comply with the applicable
untry’ssstandard covering polymeric materials, and also with the additiona
is standard;

h an enclosure
ess than 3-1/2
bnduit bushing

h a hole in an
be a smooth,
ivalent to that

b, sheet metal
t equivalent to

provided with

pbortion of the
requirements

a) In Canada only: CSA-C22.2 No. 0.17-00.

b) In the United States only: UL 746C.

39.3.2 Polymeric material that is not used as an enclosure, but that is attached to or exposed on the
outside of a product such as a viewing window, shall have flammability characteristics as shown in Table

39.4.
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Table 39.4
Flammability Characteristics of Polymeric Material

Polymeric material area/dimensions

Flammability rating

4 cm? (0.24 in®) maximum and 61 mm (2.4 in) maximum length

None

Greater than 4 cm® (0.24 in®) and less than 0.19 m? (2 ft?),
1.83 m (6 ft) maximum length

HB, V-2, V-1, V-0, or 5V

Greater than 0.19 m? (2 ft2) and less than 0.93 m? (10 ft?),
1.83 m (6 ft) maximum length

V-1, V-0, or 5V

Greater than 0.93 m? (10 ft2), or longer than 1.83 m (6 ft)

specified in CSA C22.2 No. 0.17.

In Canada only: Maximum flame spread rating of 200 as
specified in ULC-S102 and Assemblies, or radiant panel as

In the United States only: Maximum flame spreg
as specified in UL 723, or radiant panel as(spéc

d rating of 200
fied in UL 94.

39.3.3 Cond
shall comply
materials, unlg
of live parts.

a)inC

b) In th

39.3.4 A poly
the requireme
standard cove

a)inC

b) In th

39.3.5 Thed
polymeric m
associated co

ictive coatings applied to nonmetallic surfaces such as the inside sufface of

an enclosure,

vith the appropriate requirements in the associated country’s standard covering polymeric

ss flaking or peeling of the coating cannot result in the reductionrof spacings ¢

bnada only: CSA-C22.2 No. 0.17-00.

e United States only: UL 746C.

meric enclosure intended for connection to @rigid metallic conduit system sha

r the bridging

Il comply with

hts for polymeric enclosure rigid metallic.econduit connections in the associated country’s

Fing enclosures:
hnada only: CSA-C22.2 No. 94.

e United States only: UL 50.

ontinuity of a conduit system shall be provided by metal-to-metal contact and

aLeriaI and shall comply with the requirements for polymeric enclosure b

ntry’s standard-cevering enclosures:

not rely on a
bnding in the

a) In Canada only; €SA-C22.2 No. 94.
b) In the Unitéd-States only: UL 50.
39.4 Coversl
39.4.1 An enclosure cover shall be hinged, sliding, pivoted or similarly attached to provide access to

fuses or any other over current-protective device, the intended protective functioning of which requires
renewal or resetting, or when it is necessary to open the cover in connection with the normal operation of
the unit.

Exception: In lieu of providing a hinged, sliding, or pivoted cover, supervision of the enclosure cover by
means of a tamper feature is suitable when its operation results in either a trouble or alarm signal. This
applies only when the cover provides access to overcurrent devices such as fuses or circuit breakers or
other indicators that are not used on a continuing basis.

39.4.2 Normal operation referenced in 39.4.1 is determined to be operation of a switch for testing or for
silencing an audible signal appliance or operation of any other component of a unit which requires such
action in connection with its intended performance.



https://ulnorm.com/api/?name=UL 864 2024.pdf

OCTOBER 25, 2024 CAN/ULC 527:2024 ¢+ ANSI/UL 864 131

39.4.3 A hinged cover is not required when the only fuse(s) enclosed is intended to provide protection to
portions of internal circuits used on a separate printed-wiring board or circuit subassembly, to prevent
circuit damage resulting from a fault. The use of such a fuse(s) is suitable when the following (or other
wording that has been determined to be equivalent) is indicated as a marking on the outside of the cover:
“Circuit Fuse(s) Inside — Disconnect Power Prior To Servicing”.

39.4.4 Glass covering an observation opening shall be tempered and secured in place so that it cannot
be displaced and shall provide mechanical protection for the enclosed parts. The thickness of a glass
cover shall not be less than that indicated in Table 39.5.

Table 39.5

Thi ss Covers

Maximum size of opening

Length or width Area Minimi thickness,
mm (in) cm? (in?) mm (in)
102 4) 103 (16) 1.6 (1/16)
305 (12) 929 (144) 3.2 (1/8)
over 305 (over 12) over 929 (over 144) Refer to @

23.2 mm (1/8 inl) or more, depending upon the size, shape, and mounting of the glass panel.

39.4.5 A glgss panel for an opening having an area of ‘more than 929 cm? (144 in?),
dimension gr¢ater than 305 mm (12 in), shall be suppartéd by a continuous groove not les

or having any
5 than 4.8 mm
ined to be an

(3/16 in) dee
equivalent art

3946 Atra
introduce a rig
subjected ung

39.5 Batten

39.51 Aco
occupied by t
air for dispers
incorporated i

b along all four edges of the panel, or, other means that have been detern
angement.

hsparent material other than glass used for the cover of an observation ope
k of fire, distort, nor become'less transparent at the temperature to which it is
er either normal or abnormal-service conditions. Refer to 39.3.2.

) compartments

mpartment for vented storage batteries shall have a total volume at least twi
e batteriesVentilating openings shall be provided and so located as to perm
ion of gas while the battery is being charged at the highest rate permitted
h the.control unit.

3952 The

ening shall not
intended to be

ce the volume
t circulation of
by the means

ntarior of 2 storaae-bhattery comnpartment - shall ba nrotected-so-that it will |
RteHor—o—a—Storage—bateR/—-comparmeRt—sShait—bepro S—SOo—RaH—H—AHH

be resistant to

detrimental action by the electrolyte.

39.6 Enclosure openings

39.6.1

39.6.1.1

General

An enclosure intended for recessed mounting and whose front panel is to be flush with the

surface of the wall shall have no openings that vent into concealed spaces of a building structure, such as
into hollow spaces in the wall, when the product is mounted as intended.

Exception: Products supplied solely from power-limited sources and controlling only power-limited loads.

39.6.1.2 The requirement in 39.6.1.1 does not apply to an opening for a mounting screw or nail or for a
manufacturing operation (such as paint drainage) when:
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a) An opening for non-mounting purposes does not have a dimension greater than 6.75 mm (17/64
in) or an area greater than 35.5 mm? (0.055 in?); and

b) An opening for mounting does not have a dimension greater than 19.05 mm (0.75 in) or an area
greater than 430 mm? (0.7 in?) and there are no more holes than are needed to mount the product.

39.6.2 Enclosure top openings

39.6.2.1 An opening directly over an uninsulated live part involving a risk of fire, electric shock, or
electrical-energy/high-current levels, shall not exceed 5.0 mm (0.20 in) in any dimension unless the
configuration is such that a vertically falling object cannot fall into the unit and contact an uninsulated live
part. Refer to Figure 39.1 for examples of top-cover designs complying with the intent of the requirement.

Figure 39.1

Cross-Sections of Top-Cover Designs

— —

SLANTED OPENINGS

1HHN

ECBEA0 VERTICAL QPENINGS

39.6.3 Enclosure side openings

39.6.3.1 An opening in the side of the enclosure shall:
a) Not exceed 4.8 mm (0.19 in) in any dimension;

b) Be provided with louvers shaped to deflect an external falling object outward (refer to Figure
39.2 for examples of louver designs complying with the requirement); or

c) Be located and sized so that objects which are present cannot drop into the unit and fall (with no
horizontal velocity) onto uninsulated live parts involving a risk of fire, electric shock, or electrical-
energy/high-current levels, or parts involving injury to persons (refer to Figure 39.3).
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Figure 39.2

Louvers

INSIDE OUTSIDE

AN \
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Figure 39.3

Example of Enclosure Side Opening

S3162A

A — Enclosure side opening.

B — Vertical projection of the outer edges of the side opening.

C —Inclined lines that project at a 5° angle from the edges of the side opening to point located E distance from B.
D — Line which is projected straight downward in the same plane as the enclosure side wall.

E — Projection of the opening (not to be greater than L).

L — Maximum dimension of the enclosure side opening.

V — Volume in which bare parts at uninsulated live parts are not located.
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39.6.3.2 When a portion of a side panel falls within the area traced out by the 5° angle in Figure 39.3 that
portion of the side panel shall be investigated as a bottom enclosure in accordance with 39.6.4, Enclosure
Bottom Openings.

39.6.4 Enclosure bottom openings

39.6.4.1 The bottom of an enclosure shall consist of a complete or partial bottom enclosure under a
component, groups of components, or assemblies, as shown in Figure 39.4 that complies with the
ventilation opening requirements in 39.6.4.2 and 39.6.4.3 unless a test demonstrates that the bottom
enclosure provided contains flames, glowing particles or similar burning debris when all combustible
material in the interior is ignited.

Exception: Openings without limitation on their size and number are permitted in areas that contain only
wires, cables,|plugs, receptacles, and impedance- and thermally-protected motors.
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Figure 39.4

Enclosure Bottom

S2600

A — The entire component under which an enclosure (flat or dished with or without a lip or other raised edge) of honcombustible
material is to be provided. The sketch is of an enclosed component with ventilation openings showing that the enclosure is required
only for those openings through which flaming parts are to be emitted. When the component or assembly does not have its own
noncombustible enclosure, the area to be protected is the entire area occupied by the component or assembly.

B — Projection of the outline of the area of A that requires a bottom enclosure vertically downward onto the horizontal plane of the
lowest point on the outer edge D of the enclosure.

C - Inclined line that traces out an area D on the horizontal plane of the enclosure. Moving around the perimeter of the area B that
requires a bottom enclosure, this line projects at a 5° angle from the line extending vertically at every point around the perimeter of A
and is oriented to trace out the largest area; except that the angle shall be less than 5° when the enclosure bottom contacts a vertical
enclosure or side panel, or when the horizontal extension of the enclosure B to D exceeds 152 mm.

D — Minimum outline of the enclosure, except that the extension B to D is not required to exceed 152 mm, flat or dished with or
without a tip or other raised edge. The bottom shall either be flat or formed in any manner when every point of area D is at or below
the lowest point on the outer edge of the enclosure.
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39.6.4.2 Ventilation openings provided in the bottom of an enclosure under materials that are not rated
V-1 or less flammable meet the intent of the requirements when the openings are constructed so that
materials do not fall directly from the interior of the unit. Other bottom-opening constructions that comply
with the intent of the requirements are those that incorporate a perforated metal plate as described in
Table 39.6 or a galvanized or stainless-steel screen having a 14 by 14 mesh per 254 mm (1 in)
constructed of wire with a minimum diameter of 0.4 mm (1/64 in). Other constructions are to be used only
when they comply with the Section 93, Ignition Test Through Bottom-Panel Openings.

Table 39.6
Perforated Metal Plates

Minimum thickness | Maximum diameter of haoles Minimum spacing of hales centre-tp-centre
mm (in) mm (in) mm in)
0.66 (0.026) 1.14 (0.045) 1.70 (p.67)

- - - - [36 holes per cm?] (1233 hdles per in?])
0.66 (0.026) 1.19 (0.047) 2.36 (d.093)
0.81 (0.032) 1.91 (0.075) 3.18 (d.125)

- - - - [11 holes per cr?] ({72 holes per in?])
0.91 (0.036) 1.60 (0.063) 2,77 (d.109)
0.91 (0.036) 1.98 (0.078) 318 (d.125)

39.6.4.3 Th¢ bottom of the enclosure under areas containing only materials rated V-1 or Iess flammable
shall have opgnings no larger than 40 mm? (1/16 in?).

39.6.4.4 The enclosure of a product not energizedfrom a Class 2 supply or containing othg¢r than Class 2
circuits, shall|be of a material and constructed so as to prevent the emission or propagation of flame,
molten metal,[flaming or flowing particles, or flaming drops originating from the product. The¢ evaluation of
fire hazard cqnfinement shall include direct expulsion of material by explosion of a compohent based on
the maximum energy available to the_component. Refer to also 54.5, Capacitors. The maximum energy
available to g product shall includethe energy from an integral or externally located emgrgency power
supply battery.

39.6.4.5 In getermining compliance with 39.6.4.4, all elements that contribute to confinement of fire
hazard, incluging enclosures of individual components, shall be considered.

39.6.4.6 An(enclosure shall be considered to comply with 39.6.4.4 if it complies with the following tests,
as applicable

a) Section 91, Abnormal Operation Tests;
b) 39.3.1;
c) Section 40, Internal Materials; and

d) 39.6.1 and 39.6.2.

40 Internal Materials

40.1 Polymeric materials used within an enclosure shall be evaluated in accordance with the associated
country’s standard covering polymeric materials:

a) In Canada only: CSA-C22.2 No. 0.17-00.
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b) In the United States only: UL 746C.

Exception: Unrated resistors, capacitors, semiconductors, integrated circuit packages, optical isolators,
and similar electrical components meet the intent of the requirement when they are mounted on a material
with a minimum flammability rating of V-1.

40.2 All combustible material used within an enclosure shall be V-2, HF-2 or better.

Exception No.1: Motors, relays, capacitors, semiconductors, transformers, switches, insulating tubing or
tape, and other electrical elements are exempt from the above requirement when they comply with the
flame test applicable to the component. Meter faces and cases (when determined capable for mounting
live parts) and_indicator lamps or_jewels, or both, are exempt from flammability _requirements. The
following requfrements apply to parts that are isolated either by at least 0.5 in (12.5 mm)of| air, or a solid
barrier of V-1 ¢r less-flammable material from uninsulated electrical parts that involve a.risk from electrical
energy-high clirrent levels:

a) Gea
small p

s, cams, belts, bearings, strain-relief bushings applied over PVCsjacketed co
arts that contribute negligible fuel to a fire is not required to be.investigated.

rds, and other

b) Tub
Foame
flammg

hble than HB.
jard covering
t

ng for air or fluid systems, and foamed plastics, shall not be more flamm4
d plastics classed HBF in accordance with the ass@ciated country’s stan
bility of polymeric materials, are determined as complying with this requiremer

1) In Canada only: CSA-C22.2 No. 0.17-00.

2) In the United States only: UL 94.

Exception No.|2: Combustible material used within @n'enclosure is not prohibited from being HB when the

power sourceg to the enclosure meet the criteria for no risk of fire as defined in 5.98.
41 Accessibility of Uninsulated Live Parts, Film-Coated Wire, and Moving Parts
41.1 To reduce the risk of unintentional contact and electric shock from an uninsulated livie part or film-

coated wire, &
dimension les

in Figure 41.1

nd injury to persons\from a moving part, an opening in an enclosure shall
5 than 25.4 mm(1.in), and such a part or wire shall not be contacted by the pr

have a minor
bbe illustrated



https://ulnorm.com/api/?name=UL 864 2024.pdf

OCTOBER 25, 2024

CAN/ULC 527:2024 ¢+ ANSI/UL 864

139

Figure 41.1

Articulate Probe with Web Stop

APPROX— |t
30°

234

35 -
RADIUS "
[ | 30
05 '
SECTION )
T GARE
T S
Mo 1
| ! %
05| o
| %
7 15 10l
.05] @
T 136
[}
I ‘1&_ 4 154 154
- 19
%54 — @ %
.05 \
d el
50 |
|
| 215 -
|
V o\
%54
&z Y T Y
78
Pz e — 7 ALL DIMENSIONS IN MILLIVETERS
j *RADIUS
— + : :
\ ]
\ ] ~— 25
"‘""k“% ----- A RADIUS

pat00a


https://ulnorm.com/api/?name=UL 864 2024.pdf

140 CAN/ULC 527:2024 ¢+ ANSI/UL 864 OCTOBER 25, 2024

41.2 The probe illustrated in Figure 41.1 shall be applied to any depth that the opening will permit. The
probe shall be rotated or angled before, during, and after insertion through the opening to any position that
is required in order to examine the enclosure. The probe illustrated in Figure 41.1 shall be applied in any
possible configuration and, when necessary, the configuration shall be changed after insertion through the
opening.

41.3 The probe illustrated in Figure 41.1 shall be used as a measuring instrument to evaluate the
accessibility provided by an opening, and not as an instrument to evaluate the strength of a material. It
shall be applied with the minimum force required to determine accessibility.

41.4 During the examination of a product to determine whether it complies with the requirement in 41.1,
a part of the enclosure that is to be opened or removed by the operator without using a tool (to attach an

accessory, to make an operating adjustment, or for other reasons) shall be opened or remayvéd.

42 Mechani

42.1 Al part

such motion may adversely affect the performance of the product, or may increase the risk

shock, and/or

42.2 A switg
similar compo

Exception No.

a) The
A togg
operat

b) The
c) The

d) The
person

Exception No|
lampholder of
which the lamj

cal Assembly

5 of a product shall be mounted in position and prevented from‘oosening or|

njury to persons incident to the operation of the product.

h, fuseholder, lampholder, attachment-plug receptacle, motor-attachment
nent shall be mounted securely and shall not turn.

1: When the turning of a switch is possible, all four of the following conditions

switch shall be of a plunger, slide, or othertype that does not tend to rotate w
e switch is determined to be subjectto forces that tend to turn the switch di
bn of the switch;

Imeans for mounting the switeh_makes it unlikely that operation of the switch lo
Spacings are not reduced below the minimum required values when the switch

intended operationof the switch is by mechanical means rather than by dire
S.

2: When rotation does not reduce spacings below the minimum requi
the typen which the lamp cannot be replaced, such as a neon pilot or ing
D is sealed in a nonremovable jewel, complies with the intent of the requiremen

turning when
bf fire, electric

lug, or other

hall be met:

hen operated.
ring intended

bsens it;
rotates; and

bct contact by

fred value, a
licator light in
(.

42.3 Friction

betweensurfaces shattot beused-forsecuring the positiomof thepartsspeti

iedin42.2.

42.4 A rotating part that by loosening presents a risk of fire, electric shock, electrical-energy/high-current
levels, or injury to persons, shall be assembled so that the direction of rotation tends to tighten the means
that hold the rotating part in place.

Exception: A keyed part, a press fit, a part locked in place with a pin, or means that have been determined
to be equivalent, can be used to hold a rotating part in place.

425 Except as indicated in 42.6 — 42.9, all subassemblies, modules, and printed-wiring boards shall be
held in their intended place in the product by mechanical means.

42.6 An adhesive that is relied upon to:

a) reduce a risk of fire, electric shock, or injury to persons,
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b) limit access to a manual control, or

c) avert dislodgement of a part/module affecting normal operation of the product shall comply with
the requirements for adhesives in UL 746C. The durability shall be representative of a minimum of
30 years of service at the maximum rated prevailing ambient installation temperature.

42.7 The requirement in 42.6 applies to an adhesive used to secure a part, including a nameplate, which
may, if loosened or dislodged:

a) Energize an accessible dead metal part,

b) Make a live part accessible,

c) Reduce spacings below the minimum required values,
d) Shqrt-circuit live parts,
e) Male a limited-accessible control accessible, or

f) Affe¢t the normal operation of the product.

42.8 Whethér the conditions specified in 42.7 (a) — (f) can occur is 10 b& considered with reppect to both:
a) A part inside or outside of the device; and

b) A part on the outside of the device that may affect equipment in which the device is to be
installed.

42.9 Parts secured using adhesive are to be installed in the product prior to leaving the factory.
43 Branch-Circuit Connection
431 General

43.1.1 Contfol units and accessories shall be provided with a means for permanent cornnection to the
branch-circuiff supply.

Exception: Video display.-~terminals, other operator interface products, and printers insialled within a
supervising station that)may be repositioned for normal use or maintenance.

43.2 Permapently connected

43.2.1 General

43.2.1.1 A product intended for permanent connection to the branch-circuit supply shall have provision
for installing the supply conductors in rigid metallic conduit.

Exception: An enclosure without provisions for connection to rigid metallic conduit is acceptable when the
installation instructions specifically indicate which sections of the enclosure may be drilled for the
connection.

43.2.1.2 A knockout or other supply-connection opening located where temperatures in excess of 60 °C
(140 °F) have been measured during the Section 78, Component Temperature Test, and not having
qualifying marking as specified in 62.14, shall be sealed by welding or the equivalent or be permanently
marked adjacent to the opening with:
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a) “Do Not Use”.
b) In Canada only: « Ne pas utilizer ».

43.2.2 Field wiring compartment

43.2.2.1 The location of a terminal box or compartment, in which branch-circuit connections to a

permanently-wired product are to be made, shall be such that the connections can be readily inspected
without disturbing the wiring or the product after the product has been installed as intended.

43.2.2.2 A terminal compartment intended for connection of a supply raceway shall be attached to the
product so that it does not turn.

43.2.2.3 The

field-wiring compartment area of a product shall be of sufficient size.for

wiring connecfiions as specified by the installation wiring diagram.

43.2.24 Wh
in the wiring c
the following o

a) “CA
Corner

b)InC
vives, |

43.2.2.5 The
protected so t
sharp edges s
into contact wi

43.2.3 Field

43.231 A p
connection of
connected to 4§

43.2.3.2 The
provided with

bre damage to field-wiring insulation may be caused by internal cemponents o
bmpartment, insulating or metal barriers having smooth, rounded-edges shall §
r equivalent wording marked in the wiring area:

UTION — When Making Installation, Route Field Wiring Away From Shar
5, and Internal Components”.

bnada only: « Lors de la pose, acheminer le cablage extérieur de maniére a év
Es coins et les composants internes.»

wiring terminals of a product intended*for mounting in an outlet box shall

b as to damage the conductor insulation, and/or the terminals or stripped lead
th the walls of the outlet box.

wiring terminals and leads

ermanently connected product shall be provided with wiring terminals or
conductors having an ampacity not less than 125 % of the current input of the
power-supply.voltage in accordance with 68.4.

strain-relief, shall not be smaller than 0.82 mm? (18 AWG), and rated for

application.

completing all

I sharp edges
e provided or

b Projections,

iter les arétes

be located or

pat, upon installation, the wiring in the-outlet box is not forced against the ternjinals or other

5 do not come

leads for the
product when

free length of a lead inside a terminal box or compartment shall be 150 mm (6 in) or more,

the intended

Exception: The lead shall be less than 150 mm (6 in) long when it is evident that the use of a longer lead
results in a risk of fire or electric shock.

43.2.3.3 A field-wiring terminal shall be kept from turning or shifting in position by means other than
friction between surfaces. This shall be accomplished by two screws or rivets, by square shoulders or
mortises, by a dowel pin, lug or offset, by a connecting strap or clip fitted into an adjacent part, or by some
other method determined to be the equivalent.

43.2.3.4 A field-wiring terminal shall comply with the requirements in 44.4, Field-Wiring Terminals
(General Application), for field-wiring terminals (general application) except a wire-binding screw shall not
have a diameter smaller than 4.2 mm (No. 8).
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43.2.4 Identified terminals and leads

43.2.41 A permanently-connected product rated 125 or 125/250 V (3-wire) or less, and using a
lampholder of the Edison screw-shell type, or a single-pole switch or overcurrent protective device other
than an automatic control without a marked-off position, shall have one terminal or lead identified for the
connection of the grounded conductor of the supply circuit. This terminal or lead shall be electrically
connected to screw shells of lampholders and shall not be connected to switches or overcurrent protective
devices of the single-pole type other than automatic controls without a marked-off position.

43.2.4.2 A terminal intended for the connection of a grounded supply conductor shall be of or plated with
metal that is white in color and shall be distinguishable from the other terminals, or identification of that

terminal shall

43243 Al
white or gray

43.2.5 Strai

43251 An
mechanical s
leads provide
internal conne

43.252 Ea
during installg
any evidence

43.3 Cord-gonnected product

43.3.1 Cord and plugs

43.3.1.1 A groduct shall be provided with a length of 1.5 —4.5 m (5 — 15 ft) flexible cord a
attachment plug when intended-for connection to a line voltage branch-circuit supply. Refe
and Table 43.p.

Exception Noj
7.5m (25 fi).

Exception No|

be shown in some other manner, such as on an attached wiring diagram.

bad intended for the connection of a grounded power-supply conductor|sh
color and shall be distinguishable from the other leads.

n relief

neans of strain relief shall be provided for the field supply deads of a product
ress from being transmitted to terminals and internal connections. Inward mg
d with a ring-type strain relief or means determined-to.be the equivalent shg
ctions or components, or result in a reduction of eléctrical spacings.

ch lead used for field connections or an internal lead subjected to moveme)
tion and servicing shall be capable of withstanding for 1 min a pull of 4.54 kg (
of damage or of transmitting the stress to internal connections.

1: A length of flexible cord of Type S, or cord determined to be equivalent,

all be finished

o prevent any
vement of the
Il not damage

nt or handling
10 Ibs) without

nd a grounded
r to Table 43.1

not exceeding

2:)The length of the power-supply cord on an appliance intended for a spec

jal installation,

such as dedicated equipment intended to be mounted near a receptacle may be less.

Exception No. 3: A polarized attachment plug, rather than a grounded attachment plug, when the product
has no accessible dead-metal parts likely to be energized.

Exception No. 4: An attachment plug is not required to be polarized or grounded when there are no
accessible dead-metal parts likely to be energized and no single-pole devices in primary circuits.

Exception No

. 5: Double insulated equipment shall not be grounded.

a) Refer to:

1) In Canada only: CSA C22.2 No. 0.1

2) In the United States only: UL 1097


https://ulnorm.com/api/?name=UL 864 2024.pdf

144

CAN/ULC 527:2024 ¢+ ANSI/UL 864 oC

TOBER 25, 2024

Table 43.1

Grounding, Polarization, and Double Insulation (DI) Scheme Requirements

Product Attachment plug

Connected to branch circuit with accessible dead metal
Connected to branch circuit with no accessible dead metal

Connected to branch circuit with no accessible dead metal and no

Grounding or insulation scheme of DI
Grounding, polarization, or insulation scheme of DI

Non-grounding, grounding, polarization, or insulation

single-pole devices in primary circuits scheme of DI
Table 43.2
Power Supply Cords
Type of appliance Type of cord

Table-model proflucts (for use on a table, desk, and the like) that are SV, SP-2, SP<3
not frequently mpved
Products that ar¢ intended for use on desks, counters, or tables and S\, SP-2
are moved frequently
Hand-held prodycts TS?, SVP
Floor-mounted products SJ, S
Wall-mounted products SV¢, SP-2°, SP-3°,SJ, S

@ A tinsel cord sh
1) The cd
2) The co
3) The pr
4) The in{
® Type SV and si
¢ Type SV, SP-2

all be used when all of the following conditions are met:

Id is no longer than 2.4 m (8 ft);

rd is attached to the product directly or by means ofia‘plug intended for that purpose;

bduct rating is not higher than 50 W; and

ended use of the appliance requires an extremely flexible cord.

milar cords shall be used when each conductor is made up of 0.01 mm? (36 AWG) strands.

SP-3, and similar cords shall be used:only when the cord is no longer than 1.5 m (5 ft).

43.3.1.2 The

flexible cord shall hayve a voltage rating not less than the rated voltage of the

shall have an ampacity that is notless than the current rating of the product.

43.3.1.3 The
type at least a
equivalent to t

flexible cordion a cord-connected unit shall be as indicated in Table 43.2 o
5 serviceable for the particular application. Table 43.3 specifies cord types det
nose specified in Table 43.2.

product, and

shall be of a
ermined to be

Table 43.3
Equivalent Cords

Basic cord type Equivalent types
TS TST
SP-2 SPE-2, SPT-2
SP-3 SPE-3, SPT-3
SV SVE, SVO, SVOO, SVT, SVTO, SVTOO
SJ SJE, SJO, SJOO, SJT, SJTO, SJTOO
S SE, SO, SO0, ST, STO, STOO

43.3.1.4
rating.

The current rating of the attachment plug shall not be less than 125 % of the product nameplate
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43.3.1.5 The voltage rating of the attachment plug shall correspond to the rated voltage of the product.
When a product is intended for use on two or more different values of voltage by field alteration of internal
connections, the attachment plug provided with the product shall be rated for the voltage for which the
product is wired when shipped from the factory.

43.3.1.6 The flexible cord shall be attached permanently to the product and means shall be provided to
physically secure the attachment plug or plug-in transformer to the power receptacle so as to prevent
accidental removal.

Exception: For monitors and other operator interface products, a detachable power-supply cord without

physical securing means is suitable.

43.3.2 Straih relief

43.3.21 Ap
being transmi
comply with S

43.3.2.2 Me
cord entry hq
temperature K
relief attachm

43.3.2.3 A1
suitable with

determined tdg
mechanical p

43.3.24 AK

43.3.2.5 WN
cord shall be

ower-supply cord shall be provided with strain-relief means to keep tension o
tted to terminals, splices, or wiring within the product. The strain-relief means
ection 90, Strain-Relief Test.

ans shall be provided so that the flexible cord cannot be pushed into the prodt
le when such displacement results in damage to the cord or exposure of
igher than that for which the cord is rated or can reduce spacings, such as to
ent, below the minimum required values.

hetal strain-relief clamp or band (without auxiliary protection) has been det
[ype SJ, S, SJT, ST or similar jacketed cords. A metal strain-relief clamp or &

be suitable with Type SV, SP-2, SPT-2, or SVT cords only when noncondd
otection is provided over the cord.

hot shall not be used to provide“strain relief.

en tested in accordance/wjth 90.1.1 — 90.1.3, the strain-relief means provided
capable of withstanding for 1 min, a pull of 15.9 kg (35 Ibs) applied to the

evidence of sfress on the interior‘connections.

43.3.3 Buslk

43.3.3.1 At

ings

he point at which a supply cord passes through an opening in a wall, barrier

enclosure, th
have a smoo
cord is used

re shall be a bushing or a determined equivalent that shall be secured in p

the cord from
provided shall

ct through the
the cord to a
a metal strain-

ermined to be
and has been
cting auxiliary

on the flexible
cord, with no

or the overall
ace, and shall

h, well-rounded surface against which the cord tends to bear. When other tf

an a jacketed

43.3.3.2 When the cord hole is in porcelain, phenolic composition, or another rated nonconducting
material, a smooth, well-rounded surface is determined equivalent to a bushing.

43.3.3.3 Ceramic materials and some molded compositions are capable of being used for insulating
bushings.

43.3.3.4 Vulcanized fiber is not prohibited from being used when the bushing is not less than 1.2 mm
(3/64 in) thick and is formed and secured in place so that it will not be affected adversely by conditions of
ordinary moisture.
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43.3.3.5 A separate soft-rubber, neoprene, or polyvinyl chloride bushing shall only be used on a supply
cord where the cord enters the frame of a motor or the enclosure of a capacitor that is physically attached
to a motor when the bushing is:

a) Not less than 1.2 mm (3/64 in) thick; and

b) Located so that it will not be exposed to oil, grease, oil vapor, or other substances that tend to
have a deleterious effect on the compound used.

43.3.3.6 A bushing of any of the materials specified in 43.3.3.5 on a supply cord anywhere in a product is
acceptable when it is used in conjunction with a type of cord for which an insulating bushing is not
required. The edges of the hole in which such a bushing is used are required to be free from burrs, fins,

and other con

43.3.3.7 At 3
supply cord is
than 1.6 mm (

43.3.3.8 An
requirement, \
space betwee

44 Other Fig
441

4411 A pro
least the size
rating of the ci

a)inC
Alarms

b)InU

44 1.2 Al fig
integral with th

44.1.3 Dupli
products inter

General

ny point in a product, a bushing of the same material as, and molded. inte
capable of being used on a Type SP-2 or heavier cord, when the thinnest sec
/16 in) thick at the point where the cord passes through the enclosure.

nsulated metal grommet to be used in place of an insulating.bushing meets th
hen the insulating material used is not thinner than 0.8 mp3\(1/32 in) and com
n the grommet and the metal in which the grommet is mounted.

Id Wiring Connections

Huct shall be provided with wiring terminals or leads for the connection of co
required by the associated country's standard covering installation, corresp
rcuit.

Bnada only: CSA C22.1, Section on Fire Alarm Systems, Smoke Alarms, Car|
L and Fire Pumps.

nited States only: NERA 70.

Id-wiring connections shall be contained in either an enclosed field wiring
e productorin a separate outlet box to which the product is to be mounted.

ate terminals or leads, or an equivalent arrangement, shall be provided

rally with, the
ion is not less

e intent of the
pletely fills the

hductors of at
onding to the

bon Monoxide

compartment

for circuits of
cuits, or non-

ded*to be connected to initiating-device circuits, notification appliance cir

addressable s

gnating tine tircuits of acontrotunit; one foreactrincomingand one foreach

utgoing wire.

It is not prohibited that a common terminal be used in lieu of duplicate terminals when the terminal is
intended to prevent the looping of an unbroken wire around or under a terminal screw in a manner that
may permit the looped wire to remain unbroken during installation, thereby precluding supervision in the
event the wire becomes dislodged from under the terminal. To avoid this potential, a notched clamping
plate under a single securing screw, where separate conductors are intended to be inserted in each notch,
is an equivalent arrangement. When duplicate terminals or leads are not used and there is no provision to
prevent looping an unbroken wire around or under one terminal, the information in 65.15 shall be included
in the installation wiring diagram/instructions.

44.2 Field-wiring compartment

4421 There shall be adequate space within a terminal or wiring compartment to permit the use of a
standard conduit bushing when a bushing is required for installation.
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44.2.2 The field-wiring compartment area of a product to which connections are to be made is to be of
sufficient size for completing all wiring connections as specified by the installation wiring diagram.

44.2.3 Where it is possible for damage to field-wiring insulation to be caused by internal components or
sharp edges in the wiring compartment, insulating or metal barriers having smooth, rounded edges shall
be provided or the following (or wording determined to be the equivalent) marked in the wiring area:

a) “CAUTION — When Making Installation, Route Field Wiring Away From Sharp Projections,
Corners And Internal Components.”

b) In Canada only: « MISE EN GARDE - Lors de la pose, acheminer le cablage extérieur de
maniére a éviter les arétes vives, les coins et les composants internes. »

44.2.4 The iring terminals of a product intended for mounting in an outlet or junctiom\tyge box shall be

located or protected so that, upon installation:

r sharp edges
or

a) Theg wiring in the outlet box is not forced against the product, product’'siterminals, ¢
so as o damage the conductor insulation or product’s unprotected components, and

b)Ap tion inside the

box by

oduct with exposed wiring terminals shall be held in its intended mounting locz
mechanical means.

4425 Ano

to provide acq
view the field

44.3 Inthe

44.31 Whe
circuit condud
protective sig
circuit condud

a) The
openir]
provid
power
power
of the

Itlet box or compartment in which field wiring connections are to be made sha
ess to the field wiring connections. The removal:of screws, or an equivalent a
Wwiring connections, is considered to comply with-this requirement.

United States Only: Power limited circuits

n the design of the product is such-that the product either requires or permits
tors to occupy the same enclosure as electric light, power, Class 1, or non-pov
haling-circuit conductors, or-medium-power network-powered broadband co
tors, both of the conditionsin (a) and (b) shall be met:

enclosure shall provide one or more cable openings into the enclosure.

Il be arranged
rangement, to

power-limited
er-limited fire-
munications-

Vhen a single

g is provided, a continuous and firmly fixed nonconductor, such as flexible tiibing, shall be

bd. This is required so that the power-limited conductors are segregated fron

n electric light,

Class 1 cenductors, non-power-limited fire-protective signaling conductors,| and medium-
network-powered broadband communications-circuit conductors. The installation document
broduct'shall completely detail cable entry routing of all conductors into the product.

b) The

product shall be constructed so that, with all field-installed wiring connected o the product,

either:

1) A minimum 6.4 mm (1/4 in) is provided between all power-limited conductors and all
electric light, power, Class 1 conductors, non-power-limited fire-protective signaling
conductors, or medium-power network-powered broadband communications-circuit
conductors, or

2) For circuit conductors operating at 150 volts or less to ground where the power-limited
conductors are installed using Types FPL, FPLR, FPLP, or equivalent cables, a minimum
6.4 mm (1/4 in) separation is provided between these power-limited cable conductors
extending beyond the jacket and all electric light, power, Class 1 conductors, non-power-
limited fire-protective signaling conductors, and medium-power network-powered
broadband communications-circuit conductors. Compliance with this requirement shall be
achieved by specific wire routing configurations that are detailed in the installation
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document, or when a wire routing scheme will not maintain the require
barriers, or nonconductive sleeving shall be used to provide separation.

44.4 Field-wiring terminals (general application)

d separation,

4441 A field-wiring terminal to which field-wiring connections are made shall comply with the

requirements i

n:

a) In Canada only:

b) In th

44.4.2 Nonfd

AWG) and larger wires. When theteonnectors or lugs are secured to a plate, the plate thick

be less than 1
requirements.

44 4.3 A wirg
Plated screws

1)44.4.2-44.4.5;

2) CSA-C22.2 No453;

3) CSA C22.2 No. 65;
4) UL 486E; or

5) CSA C22.2 No. 158, rated for field-wiring (FW) Code 2 applications and al
the voltage, current, wire range, and wire type of the intended application.

e United States only:

1)44.4.2-44.4.5;

2) The field-wiring requirements in UL 310;
3) UL 486A-486B;

4) UL 486E; or

5) UL 1059, rated for field-wiring-(FW) Code 2 applications and also suitable fi
current, wire range, and wire type of the intended application.

rrous soldering lugs.or solderless (pressure) wire connectors shall be used fg

.3 mm (0.050 in) thick. Securing screws of plated steel have been determing

-binding screw used at a wiring terminal shall not be smaller than 4.2 mm (Ng
are net prohibited.

50 suitable for

br the voltage,

r 5.3 mm? (10
hess shall not
d to meet the

. 8) diameter.

Exception: A 375 mm (No. 6) diameter screw is appropriate for use for the connection of a 2.1 mm? (14
AWG) and a 2.8 mm (No. 4) diameter screw is appropriate for use for the connection of a 0.65 mm? (19
AWG) or smaller conductor.

44.4.4 Terminal plates tapped for wire-binding screws shall:

a) Have not less than two full threads in the metal (the terminal plate metal may be extruded to
provide the two full threads) and shall have upturned lugs, clamps, or the equivalent, to hold the
wires in position. Other constructions may be used if they provide equivalent thread security of the
wire-binding screw.

b) Be of a nonferrous metal not less than 1.3 mm (0.050 in) thick when used with a 4.2 mm (No. 8)
diameter or larger screw, and not less than 0.76 mm (0.030 in) thick when used with a 3.5 mm (No.
6) diameter or smaller screw.
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4445 When two or more conductors are intended to be connected by wrapping under the same screw,
a nonferrous intervening metal washer shall be used for each additional conductor. A separator washer is
not required when two conductors are separated and intended to be secured under a common clamping
plate. When the wires protrude above terminal barriers, the nonferrous separator shall include means,

such as upturned tabs or sides, to retain the wire.

44.5 Field wiring terminals (qualified application)

4451

the conditions in 44.5.2 are met:

Any of the following terminal configurations are suitable for connection of field wiring when all of

a) Telephone-Type Terminals — Nonferrous terminal plates using a narrow, V-shaped slot for

securi

b) Sol
specia

c) Qui
posts

conne
shall b

d) Pu
switch
The le
Push-i
termin

e) Oth
equiva

4452 Any
provided all o

a) Wh

g Of a conductor In a speclal post design (requires a special tool Tor wire conn

Herless Wrapped Terminals — Solderless, wrapped, nonferrous terminals”w|
| tool and terminal post design;

ck-Connect Terminals — Nonferrous, quick-connect (push-type) terminals con
permanently secured to the device and provided with compatible, female
Ction to field wiring. These require a special tool for crimpifng of field wires. M
e shipped with the control unit with instructions for their,installation;

bh-In- Terminals — Nonferrous (screwless), push<in‘terminals of the type U
s and receptacles. Solid conductors are pushed.into slots containing spring;
bds are removable by means of a tool insertedto’relieve the spring tension on
h terminals are not to be used with aluminum conductors. The marking a
bl shall indicate that copper conductors only are to be used; and

er Terminals — Other terminal caonnections are not prohibited when detg
lent to (a) — (d) and are limited to-the same restrictions.

pf the terminal configurations' listed in 44.5.1 are appropriate for connection
the following indicated conditions are met.

bn a special tool is<required for connection, it shall be provided, and its use in

installation wiring diagram’ by name of the manufacturer and the model number or eq

b) The
permis

c) The

range of-wire sizes shall be indicated on the installation wiring diagram.
sible wire size to be used shall not be less than 0.13 mm? (26 AWG).

wite size to be used shall be rated for the current-carrying capacity of the circy

bction);

hich require a

sisting of male
connectors for
hting terminals

sed on some
type contacts.
the conductor.
djacent to the

rmined to be

of field wiring
dicated on the
Livalent.

The minimum

it application.

d) Removal of a lead for testing or routine servicing, including detection, location, and correction of
installation wiring faults, is prohibited.

e) A means for testing for an open and a ground fault on the circuit(s) to which the wiring is
connected shall be incorporated into the control unit or indicated on the installation wiring diagram.

f) The terminal assembly shall comply with the Section 89, Tests on Special Terminal Assembilies.

44.6 Field-wiring leads

44.6.1

44611

General

Leads provided for splice connections shall be minimum 153 mm (6 in) long.
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Exception: The free-lead length is not prohibited from being less than 153 mm (6 in) long when it is evident
that the use of a longer lead results in damage to the lead insulation or product, or in a risk of fire, electric
shock, or injury to persons.

44.6.1.2 A means of strain relief shall be provided for the field wiring leads, and all internally connected
wires which are subject to movement in conjunction with the installation, operation, or servicing of a
product to prevent any mechanical stress from being transmitted to terminals and internal connections.
Inward movement of the leads provided with a ring-type strain relief or means determined to be the
equivalent shall not damage internal connections or components, or result in a reduction of electrical
spacings.

44.6.1.3 Each lead used for field connections or an internal lead subjected to movement or handling
during installation and servicing shall be capable of withstanding for 1 min a pull of 4.54.kg.(10 Ibs) without
any evidence ¢f damage or of transmitting the stress to internal connections.

44.6.2 Hazardous voltage circuits

44.6.2.1 Alead provided for field connection to a hazardous voltage circuit:shall not be smaller than 0.82
mm? (18 AWG), and rated for the intended application.

44.6.3 In thg United States only: Power-limited circuits

44.6.3.1 A Idad provided for field connection to a power-limited non-hazardous voltage circuit, shall be
no smaller thah 0.32 mm? (22 AWG), and rated for the intended application.

Exception: Solid copper leads as small as 0.13 mm? (26 AWG) are to be used only when:

a) Thecurrent does not exceed 1 ampere-for lengths up to 61 cm (2 ft) or 0.4 ampere|for lengths up
to 3.05|m (10 ft);

b) Thefe are two or more conductors and they are covered by a common jacket or the equivalent;

¢) The l[assembled conductars comply with the strain-relief requirement specified in the Section 90,
Strain-Relief Test; and

d) Thelinstallation instrtctions indicate that the lead shall not be spliced to a conductor larger than
0.82 mm? (18 AWG).

44.7 Cords and plugs

44.7.1 Cords and cord connectors shall not be used for products not intended to be moved or relocated,
or where the desirability of the product being readily detachable has not been demonstrated.

44.7.2 Cords and cord connectors shall be rated for the current and voltage used.
45 Internal Wiring
45.1 General

45.1.1 The wiring and connections between parts of a product shall be protected or enclosed, or they
shall be in a cord or cable that has been evaluated and determined to be rated for the application.

45.1.2 Internal wiring shall be routed and secured so that the wires and electrical connections are not
subjected to stress or mechanical damage.
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45.1.3 A hole in a wall within the overall enclosure of a product through which insulated wires pass, shall
be provided with a bushing or shall have smooth, rounded surfaces.

45.1.4 Internal wiring shall be evaluated and determined to be rated for the application, with respect to
temperature, voltage, ampacity, and exposure to oil, grease, solvents, acids, and other conditions of
service to which the wiring is subjected.

45.1.5 When it is possible that internal wiring is to be exposed to moisture, including any condensation
resulting from operation of the product, the wiring shall be evaluated and determined to be rated for such
exposure.

45.1.6 Vibration, impact, flexing, or other movement of wires during intended use, including user

servicing, sha

451.7 Alea
to permit the f
be secured, g
leads betweel

45.1.8 Meta
well-rounded

a) Ung
than 0

b) On

451.9 Wire
fins), moving

45.1.10 |Insu
enclosure of t

45.1.11 Sup
and is expose

45.1.12 Inte
shall be segrd
the highest vg

Il not reduce the wire insulation or the wire termination integrity.

d or a cable assembly connected to a part mounted on a hinged cover shall b
ull opening of the cover without applying stress to the lead or the connections.
r equivalently arranged, to reduce the risks of abrasion of the insulation and j
h parts of the enclosure.

clamps and guides used for routing stationary internal.wiring shall be provide
edges. Auxiliary nonconducting mechanical protection-shall be provided:

er a clamp at which pressure is exerted on a conductor having thermoplastic
8 mm (1/32 in) thick and no overall braid; and

Any wire(s) that is subject to motion.

5 shall be routed away from sharp edges (such as those found on screw threg
barts, and similar hazards, whichtend to damage the wire insulation.

lated wires bunched and:passed through a single opening in a metal v
he product are not prohibited when the other requirements of this standard are

plementary insulation shall be applied to internal wiring that involves a risk of
d during user servicing.

rnal wiring. of circuits that operate at different potentials shall be separated
gated\unless the conductors of the circuits of lower voltage are provided wit
ltage,

e long enough
The lead shall
pmming of the

0 with smooth,

insulation less

ds, burrs, and

all within the
met.

electric shock

by barriers or
h insulation for

45.1.13 Clamping, routing, or equivalent means that ensures permanent separation may accomplish
segregation of insulated conductors.

45.2 Splices and connections

45.2.1

All splices and connections shall be mechanically secure and shall be investigated and

determined to provide intended electrical continuity. A soldered connection shall be made mechanically
secure before being soldered. Consideration shall be given to vibration when investigating electrical
connections. Pressure-wire connectors have been determined to comply with the requirements.

45.2.2 A splice shall be provided with insulation determined to be the equivalent to that of the wires
involved when permanence of spacing between the splice and other metal parts is incapable of being
maintained.
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45.2.3 In determining whether or not splice insulation consisting of coated-fabric, thermoplastic, or
another type of tape or tubing complies with the aforementioned requirements, a comparison is to be
made of factors such as mechanical strength, dielectric properties, and heat- and moisture-resistant
characteristics. Thermoplastic tape wrapped over sharp edges does not comply with the intent of this
requirement.

45.2.4 When stranded internal wiring is connected to a wire-binding screw, there shall not be loose
strands of wire that contact other uninsulated live parts or dead-metal parts. This shall be accomplished by
use of pressure-terminal connectors, soldering lugs, crimped eyelets, soldering all strands of the wire
together, or other means that have been determined to be equivalent.

45.3 Connectors and receptacles

45.3.1 A receptacle or connector of the multiple-pin type shall be suitable for the current and voltage to
which it is to bg subjected.

46 ProtectiVie Devices

46.1 A fuseHolder, overcurrent protective device (other than an automatic’ control withoutl a marked off
position), the genter contact of a screwshell-base lampholder, an interlock, and a manual on-pff switch with
a marked off position shall be connected to the ungrounded side-of\the line when used irl a hazardous
voltage circuit

46.2 A fuseholder shall be of either the cartridge-enclosed or plug-fuse type. The use of plug fuses is to
be limited to equipment rated at not more than 125 or 1257250 volts.

46.3 Fuseholders, fuses, and circuit breakers shall’be rated for the application.

46.4 In the UWnited States only: All external eircuits intended to be connected to nonpowegr-limited wire
shall contain gither current-limiting or overcurrent protection to prevent fault currents in excess of the
current rating [for the gauge wire size permitted by NFPA 70, or as specified in the instgllation wiring
diagram/instructions. The overcurrent protection provided shall be as specified in Article 24(, Overcurrent
Protection, NHPA 70. Refer to 72.8:4:

46.5 In Canada only: Overcurrent protective devices shall be of the replaceable or reseftable type for
connection to field wiring circuits.

Exception: AQQMainsfield wiring circuits.

46.6 In Canada only: Overcurrent protective devices provided for the protection of confrol unit equipment
and accessories, as well as extended circuits (including circuits interconnecting and supplying control unit
accessories) shall be coordinated for the maximum instantaneous and continuous fault currents which
may occur. Refer to also requirements for Primary Power Source, 17.7 and 17.8; Section 23, Circuits;
20.5, Sequential Displays; and Section 55, Batteries.

46.7 The operation of an overcurrent protective device shall result in a trouble signal on operation,
except for devices protecting trouble signal circuits and circuits performing supplementary functions.

Exception No. 1: Fuses protecting the primary input of smoke control equipment not utilizing a secondary
power source.

In the United States only:
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Exception No. 2: Either an audible- or visual-only trouble signal at the operator interface is acceptable for
mechanisms that are part of the supervising station equipment.

46.8 In Canada only: If an overcurrent protective device is provided in the operating or trouble supply
circuit of a control unit (refer to 9.2.7), it shall have a rating not less than 150 % of the maximum
instantaneous load current unless a delayed action type overcurrent protective device is used in which
case it shall have a rating not less than 150 % of the maximum continuous load current. Refer to also
55.1.6.

47 Current-Carrying Parts

471 Except as noted in 47.2, current-carrying parts shall be of silver, copper, a copper alloy, stainless
steel, aluminym, or other nonferrous material intended for the application.

47.2 Plated|steel meets the intent for some secondary-circuit or primary-circuit parts (sugh as capacitor
terminals) when a glass-to-metal seat is necessary and for leads or threaded studs of $emiconductor
devices. Blugd steel or steel with an equivalent corrosion resistance meets/the intent for the current-
carrying armg of mechanically or magnetically-operated leaf switches, and, within a mofor and motor
governor inclyding the motor terminals, or when the temperature is in excess of 100 °C (212 °F) during the
intended operation.

47.3 Bearings, hinges, and the like shall not be used as current-cafrying parts.

48 Spacing

48.1 A product shall provide maintained spacings between uninsulated live parts and th¢ enclosure or
dead-metal parts, and between uninsulated live parts of opposite polarity. The spacings sHall not be less
than those indicated in Table 48.1.

In Canada only:

Exception No| 1: On printed-wiring boards having a flammability classification of V-0 in aqcordance with
the CSA 22.P No. 0.17, spacings (other than spacings to dead metal traces, between primary and
secondary cifcuits, and at field-wiring terminals) are not specified between traces of different potential
connected in the same circuit when:

a) The spacings are adequate to comply with the requirements in 91.8, Evaluatign of Reduced
Spacings on-Printed-Wiring Boards; or

b) An lahalysis of the circuit indicates that no more than 12.5 mA of current is available between
short-circuited traces having reduced spacings.

In the United States only:

Exception No. 2: On printed-wiring boards having a flammability classification of V-0 in accordance with
UL 94, spacings (other than spacings to dead metal traces, between primary and secondary circuits, and
at field wiring terminals) are not specified between traces of different potential connected in the same
circuit when:

a) The spacings are adequate to comply with the requirements in 91.8, Evaluation of reduced
spacings on printed-wiring boards; or

b) An analysis of the circuit indicates that no more than 12.5 mA of current is available between
short-circuited traces having reduced spacings.
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Table 48.1
Minimum Spacings

Minimum spacings

Point of application Voltage range Through air Over surface

\") mm (in) mm (in)

To walls of enclosure:

Cast metal enclosures 0-300 6.4 (1/4) 6.4 (1/4)
Sheet metal enclosures Power or non-power limited 6.4 (1/4) 6.4 (1/4)
0-50
Power limited 51-300 6.4 (1/4) 6.4 (1/4)
Non-power limited 51-600 12.7 (1/2) 12.7 (1/2)
Installation wiring terminals:®
With barriers 0-30 3.2 (1/8) 4.8 (3/16)
31-150 3.2 (1/8) 6.4 (1/4)
151 -300 6.4 (174) 9.5 (3/8)
Without barriers 0-30 4.8 (3/16) 438 (3/16)
31-150 6.4 (1/4) 6.4 (1/4)
151 -300 6.4 (1/4) 9.5 (3/8)
Rigidly clamped assemblies:®
Class 2, Poweyr Limited 0-30 - - - -
Non Class 2, Hower Limited 0-30 1.2 (3/64) 1.2 (3/64)
31-150 1.6 (1/16) 1.6 (1/16)
151 -300 24 (3/32) 24 (3/32)
300 - 600 9.5 (3/8) 12.7 (1/2)
Other parts
0-30 1.6 (1/16) 3.2 (1/8)
31-150 3.2 (1/8) 6.4 (1/4)
151 -300 6.4 (1/4) 9.5 (3/8)
300 - 600 9.5 (3/8) 12.7 (1/2)

a Measurementsl are to be made-with solid wire of adequate ampacity for the applied load connected to each terminal. In no case
shall the wire be|smaller thah0:82 mm? (18 AWG).

b Rigidly clampefi assemiblies include such parts as contact springs on relays or cam switches, printed-wiring boards, and the like.

48.2 The through=airandover-surface spacings atam individuat-component partare to bedetermined on
the basis of the volt-amperes used and controlled by the individual component. The spacing from one
component to another, however, and from any component to the enclosure or to other uninsulated dead
metal parts, shall be determined on the basis of the maximum voltage and total volt-ampere rating of all
components in the enclosure.

48.3 The spacing requirements in Table 48.1 do not apply to the inherent spacings inside motors, except
at wiring terminals, or to the inherent spacings of a component which is provided as part of the control unit.
Such spacings are determined on the basis of the requirements for the component. The electrical
clearance resulting from the assembly of a component into the complete device, including clearances to
dead metal or enclosures, shall be as specified in Table 48.1.

48.4 The “To-walls-of-enclosure” spacings indicated in Table 48.1 are not to be applied to an individual
enclosure of a component part within an outer enclosure.
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48.5 An insulating liner or barrier of vulcanized fiber, varnished cloth, mica, phenolic composition, or
similar material used where spacings would otherwise be insufficient, shall be minimum 0.71 mm
(0.028 in) thick; except that a liner or barrier that is minimum 0.33 mm (0.013 in) thick meets the intent
when used in conjunction with a minimum of one-half of the through-air spacing required. The liner shall

be located so

48.6

that it will not be affected adversely by arcing.

been determined to have equivalent mechanical and electrical properties.

Insulating material having a thickness less than that specified in 48.5 meets the intent when it has

48.7 Film-coated wire is identified as a bare current-carrying part in determining compliance of a device
with the spacing requirements, but the coating is suitable as turn-to-turn insulation in coils.

48.8 The sp
unit are dete
requirements

48.9 The sp|
conduit or mq
enclosure is i

a) Not

b) Not

48.10
a) Cor

b) Be
half th

c) Be
half th

d) Be reliably held in place:

NOTE 1: Adhesi\
use.

NOTE 2: Insulati
mechanical and ¢

If barifiers are used to obtain the required spacings;they shall:

acings within snap switches, lampholders, and similar wiring devices supplig
mined under other requirements for such devices and is not required-{o cq
of Table 48.1. Refer to Section 36.

pcings between an uninsulated live part and a wall or cover of a metal enclosy
tal-clad cable, and a metal piece attached to a metal enclosure, where defd
able to reduce spacings, shall be:

less than twice those indicated in Table 48.1 or parts at potential of more than

hply with Section 49, Insulating Materials;
not less than 0.71 mm (0.028 in) thick if, without the barrier, the spacings wou

bse specified;

bse specified; and

es used to hold barriers in place may be subject to investigation to assure adequate life under cg

hg materials having a thickness less than that specified may be used if upon investigation they
lectrieal properties adequate for all conditions of service.

less than those indicated in Table 48.1 for parts at poténtial of 300 V or less; and

d as part of a
mply with the

re, a fitting for
rmation of the

3OO V.

d be less than

hot less than 0.33 mm (0-013 in) thick if spacings without the barrier would b¢ not less than

nditions of normal

Are found to have

48.11

“Through Air” spacing between parts shall be considered to be the shortest distance measured

around any insulating barriers between them, except that any joint in a barrier shall be treated as an air
gap in the barrier, unless the joint has been shown to have an effective dielectric strength equivalent to
that of the barrier.

48.12

“Over Surface” spacing between parts shall be considered to be the shortest distance measured

along the surface of the insulating material between them, provided that the following is not included:

a) The width or depth of a groove in insulating material that is less than 0.79 mm (0.031 in); and

b) The distance measured around an insulating barrier that is not integral with its supporting base
and not otherwise jointed to it so that the dielectric strength of the joint is effectively equivalent to

that of

the barrier.
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NOTE: The intent of 48.12(b) is to ensure that barriers that are not part of the base are joined to the base in such a manner that the

joint provides equ

ivalent dielectric strength.

48.13 Spacings on printed wiring boards may be less than those indicated in Table 48.1 provided the
minimum spacings of Table 48.2 are maintained and a coating in compliance with Section 50, is utilized.

Table 48.2
Minimum Over Surface Spacings on Printed Wiring Boards

Voltage range Energy available Spacing Coating program
(v)° (VA) mm (in)
0-15 Non-Class 2, Power Limited 0.2 (0.008) [(60.3)
16 -30 Non-Class 2, Power Limited 0.4 (0.016) 1 (60.3)
31-300 Non-Class 2, Power Limited 0.8 (0.031) 11{50.3)

comply with Tabl

& The minimum gpacings are required between live parts of opposite polarity. Spacings between live(parts and dea

b RMS volts for ginusoidal waveform. The equivalent peak voltage should be used for non-sinuseidal waveforms.

e 48.1.

I metal shall

48.14 The rg
if the product |
49 Insulatin
49.1 Uninsul

shall be mou
acceptable for]

49.2 Vulcani
barriers, but n
age introduces
or indirect sup
current shall
materials;

a)inC

b) In th

quirements for conformal coating of printed circuit boatds specified in 48.13 n
vithstands the requirements of Section 79, Dielectrie,\oltage-Withstand Test.

g Material

ated live parts involving risk of fire, electric shock, or electrical-energy/high-
hted on porcelain, phenolic composition, or other material that has bee
the application.

ved fiber is not prohibited from-being used for insulating bushings, washers, se
ot as the sole support for\uninsulated live parts when shrinkage, current lea

port of uninsulated live parts involving a risk of fire, electric shock, or electrica
comply with the(requirements in the associated country’s standard cover|

hnada only-CSA-C22.2 No. 0.17-00.

e United States only: UL 746C.

eed not apply

current levels

n determined

parators, and
age, or warp

a risk of fire, electric shoek, or injury to persons. Thermoplastic materials used for the direct

-energy/high-
ng polymeric

49.3 Molded parts shall have the mechanical strength and rigidity to withstand the stresses of actual
service.

49.4 An insulating liner shall be investigated and determined to be rated for the purpose. Barriers shall
be held in place by a means more secure than friction between surfaces. The elasticity of tubing shall not
be depended upon to hold the tubing in place. Heat-shrink tubing has been determined to meet this
requirement where a sharp edge or point is not involved.

50 Printed-Wiring Boards

50.1 Printed-wiring boards shall be suitable for the application. The securing of components to the board
shall be made in the intended manner and the spacings between circuits shall comply with the
requirements of Section 48, Spacings. The board shall be reliably mounted so that deflection of the board
during installation or servicing shall not result in damage to the board or in developing a risk of fire or
electric shock.


https://ulnorm.com/api/?name=UL 864 2024.pdf

OCTOBER 25, 2024

CAN/ULC 527:2024 ¢+ ANSI/UL 864

157

50.2 All printed-wiring boards shall have a minimum flammability rating of V-2, rated for direct support of
current-carrying parts, and be suitable for the soldering process used.

50.3 Conformal coatings shall be allowed for use on printed wiring boards only when:

a) The acceptability of the combination has been investigated for flammability in accordance with:

1) In Canada only: CSA-C22.2 No. 0.17.

2) In the United States only: UL 94.

b) The dielectric property after environmental, humidity, and thermal conditioning in accordance

with:

50.4 Confor|
a) Sec
b) Seg

c) 91.4
Exception: C
quality contro|
material is as.

51 End-of-L
511 Anend
a)ind
constr|

node,
equiva

1) In Canada only: CSA-C22.2 No. 0.17.

2) In the United States only: UL 746E.

Mal coatings on printed wiring board shall be removed for the following tests:
tion 79, Dielectric Voltage-Withstand Test;
tion 81, Variable Ambient Temperature and Humidity(Tests; and

}, Evaluation of Reduced Spacings on Printed Wiring Boards.

bnformal coatings shall not to be removed:provided that manufacturing is
| program so that uniform quality of the\cOating process, the coating materia
bured and the separation distances unider consideration are effectively protecte

ine Devices

-of-line device shall be constructed as follows:

anada only: End-of:line devices are considered to be control unit accessories

or cause a risk-of electric shock. Mounting on an outlet box cover with te
lent arrangément, has been determined as complying with the intent of this reg

b) In t

e
intendgd.for connection by conduit or metal-clad cable, the device shall be arrange
f.a@ metal box to which such connection can be made. Mounting on an outlet

inside

United-States only: Where the circuit in which the end-of-line device is to b

subjected to a
and the base
d.

They shall be

Licted so as to belsecurely fastened with no means to open circuit, short to an adjacent circuit

rminals, or an
uirement.

e connected is
i for mounting

box cover with

terminals or leads provided for field connection, or an equivalent arrangement, has been
determined as complying with the intent of this requirement.

c) Where the end-of-line device is intended to be installed inside a back box, splice leads, or
terminals suitable for making field connections, shall be provided. Splice leads shall have a
diameter of not less than 0.82 mm? (18 AWG). The exposed live parts of the assembly, except for
the connection portion of the terminal, shall be covered with insulating tubing or the equivalent.

d) Where the end-of-line device is intended to be installed inside a product, such as a fire alarm

contro

| unit or accessory:

1) Splice leads or terminals suitable for making field connections shall be provided. Splice
leads shall have a diameter not less than 0.82 mm? (18 AWG). The exposed live parts of the

assembly, except for the connection portion of the terminal, shall be covered
tubing or the equivalent; or

with insulating
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2) It shall be provided with terminations compatible with the product’s provisions for field
wiring connections. When installed per the manufacturer’s installation instructions, it shall
be securely fastened with no means to open circuit, short to an adjacent circuit node, or
cause a risk of electric shock. To avoid damage to the body of the end-of-line device during
installation, the device shall be either supplied pre-formed or forming instructions shall be
included in the installation instructions.

52 Voltage-Dropping Resistors

52.1 A carbon composition resistor shall not be used as a line voltage-dropping resistor in the supply
circuit of a product, where the circuit voltage exceeds 30 Vrms.

53 Coil Windlings

53.1 Relays,|transformers, and similar devices used in hazardous voltage circuits shall'be ¢valuated and
rated for the intended purpose or comply with the applicable requirements forthe compgnent (refer to
Annex C).

53.2 The insplation of coil windings of relays, transformers, and similar.components shall pe such as to
resist the absqrption of moisture.

53.3 Film-copted wire is not required to have an additional treatment to prevent moisture aljsorption.
54 Compongents
541 Switches

54.1.1 A swilch provided as part of a productshall have a current and voltage rating not legs than that of
the circuit whigh it controls when the device. is operated under any condition of intended service.

54.2 Lamphplders and lamps

54.2.1 Lampholders and lamps shall be rated for the circuit in which they are employed when the product
is operated under any condition)of intended service.

54.2.2 Except for circuits-operating at 30 volts, root-mean-square (rms), 42.4 volts direct clrrent (DC) or
42.4 volts pedk, or less; a lampholder shall be installed so that uninsulated live parts other{than a screw
shell will not bg expased to contact by persons removing or replacing lamps.

54.2.3 The color coding of lamps or equivalent indicators employed as part of a product shall not be the
sole means of identifying the function of the indicator.

Exception: Lamps and indicators used by service personnel for diagnostic purposes, provided that they
are identified in the product’s installation instructions/manual.

54.3 Operating mechanisms

54.3.1 Operating parts, such as light-duty relays and similar devices, shall be protected against fouling
by dust or by other material that may adversely affect their intended operation, by individual protection or
dust-tight cabinets. A relay employing contacts having a wiping action does not require any special
protection against fouling by dust.
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54.3.2 The assembly of an operating mechanism included as a part of a control unit or accessory shall
be such that it will not be adversely affected by any condition of intended operation.

54.3.3 Moving parts shall have sufficient play at bearing surfaces to prevent binding.

54.3.4 Provision shall be made to prevent adjusting screws and similar adjustable parts from loosening
under the conditions of actual use.

54.3.5 Manually-operated parts shall withstand the stresses to which they will be subjected in operation.

54.3.6 An electromechanical device shall be constructed to provide reliable and positive electrical and

mechanical p

54.4 Across-the-line components

5441 Com
circuit of a p
component. R

54.4.2 A coiponent is considered to be across the hazardous voltage supply circuit whe

condition, a c
the individua
component c4
orless.

54.4.3 A capacitor is also considered to be acrosssthe-line when it is used under either g
conditions:
a) For|hazardous voltage supply-line*bypass in equipment provided with a terminal
intendgd to be grounded; or
b) For|antenna blocking or hazardous voltage supply-line bypass in equipment pro
or more external antenna.terminals that may be grounded.
54.5 Capacijtors
54.5.1 Opening or shorting of capacitors shall either have no adverse effect on normal g

indicated by 4

erformance under all conditions of intended operation

bonents such as capacitors and EMI filters, connected across the hazardous
oduct, shall be rated for the purpose or comply with the appli€able requirg
efer to Annex C.

urrent of more than 1 ampere passes through it whén)the product is in any ¢
components have reached ultimate operating temperatures. The curren
n be limited to 1 ampere or less by a fixed impedance or a protective device r

trouble.signal.

voltage supply
ments for the

n, in a shorted
bndition where
t through the
ated 1 ampere

f the following

or connection

ided with one

peration or be

hovia o Anpanan ot £o7l fad o ralinhla ~ops

Exception: W

TCO,—a 1CrmaTC—CUTTT,

nent shall be

used. The reliability of the component may be based on de-rating or on reliability data recorded for the
particular component. Suitable sources are:

a) The

b) MIL

capacitor derating parameters specified in Table 54.1;

-HDBK-338, Military Handbook: Electronic Reliability Design Handbook; and

¢) Component reliability data based on actual performance in a similar application, such that the

failure

rate is equal to or less than 0.5 failures per million hours of operation.
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Table 54.1
Capacitor Derating Parameters

Type Derating Parameter Derating Level*
Normal operating voltage 60 %
Mica, film, glass
Temperature from maximum limit 10 °C (50 °F)
Normal operating voltage 60 %
Ceramic ) .
Temperature from maximum limit 10 °C (50 °F)
Normal operating voltage 80 %
Electrolytic aluminum
Temperature from maximum limit 20 °C (68 °F)
Normal npnraﬁng \/r\lfcgn 809,
Electrdlytic tantalum
Temperature from maximum limit 20 °CA68°F)
Normal operating voltage 60 %
Solid tantalum . .
Maximum operating temperature 86 °C (185 {F)

* % of derated v

lue to the rated normal operating voltage.

54.5.2 If fail
confinement @

energy availabble to the capacitor. Where protection against fire fiazards by the enclosure

(refer to 39.6.

ire of a capacitor could introduce a fire hazard, thecinvestigation of th
f fire hazard shall include all possible modes of capagitor failure based on

4.4 — 39.6.4.6), the capacitor shall comply with_the requirements of 54.5.3

applicable.

5453 Ifan
capacitor shal
result in a fire

54.5.4 EIectI)Iytic capacitors connected directly across both sides of a supply circuit not

to 100 VA or |
metal parts th
Line Compone

5455 Anisq
Controls, and
requirements

blectrolytic capacitor is conductively connected back to a supply through a rg
comply with the requirements of Seegtion 91, Abnormal Operation Test, if it
nazard including risk of fire by expulsion of parts through the product openings

ss, or connected betweengither side of such a supply circuit and earth grour
bt may be grounded in nofmal use shall comply with the requirements of 54.4
nts.

lation capacitor connected between an accessible metal part (refer to Section
Section 57,.Servicing Protection) and a part involving shock hazard shall cg
bf 54.4, Across-the-Line Components.

55 Batteriesl

b product for
the maximum
is incomplete
— 5455, as

ctifier, such a
failure could

energy limited
d or exposed
|, Across-the-

38, Operating
mply with the

55.1

55.1.1

Rechargeable storage-type used as secondary power source

the charged state.

A storage battery shall have sealed cells, or cells with spray trap vents, and shall be maintained in

55.1.2 Batteries shall be located and mounted so that terminals of cells are prevented contacting
terminals of adjacent cells or with metal parts of the battery enclosure as a result of shifting of the

batteries.

55.1.3 The mounting arrangement for the batteries shall permit access to the cells for testing and
maintenance, or the product shall provide integral meters or readily accessible terminal facilities for the
connection of meters for determining battery voltage and charging current.
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55.1.4 A conditioning charge shall be limited so that, with the maximum rate of charge that can be
obtained, the battery gases do not adversely affect any part of the product. The trickle and fast charge

rates of a batt

ery shall not exceed the battery manufacturer’'s recommended rates.

55.1.5 The battery shall be protected against excessive loading or charging current by a fuse or other
overcurrent protective device.

55.1.6

In Canada only: If short circuiting of a battery could result in a hazard to operating or service

personnel, the battery shall be protected by an overcurrent protective device having a rating not more than
200 % and not less than 150 % of the maximum rated load.

55.1.7

In Canada only: If short circuiting of a battery could introduce a fire hazard, this condition shall be

included in t
Enclosures O

556.1.8 The

ne evaluation of the product for confinement of fire hazards. Refer to 139
benings.

oltage and ampere-hour capacity rating, and the recharge time of-emergency

storage battefies shall be suitable for the intended application as detailed in Seetion 75, Batt
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by measurem
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or would redy
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55.1.11
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55.2 Primar

mpartment for other than permanently sealed type batteriesshall be protect
ction of the electrolyte. Ventilating openings shall be-provided and locs
pir and dispersion of gas while the battery is being eharged at the highest rat
ircuit. Whenever the adequacy of ventilation is not@bvious, the determination
ent of gas concentration as described in 39.5, Battery Compartments.

anada only: If discharge of an emergencypower supply battery beyond its en
pe (determined as described by 74.2.1, would result in damage to the battery
ce the required battery life, or would result in abnormal operation of the corj
charge period or on re-energization by the main power supply, the arrange
b battery is automatically discohnected from the load prior to such oc
returned to normal on restoration of the main power supply.

If the specified battery maintenance procedure (refer to Section 65, Instd
uctions) involves measurement of conditions (i.e. charging current, float volfage, etc.), the

Ch measurements, excluding meters if the required portable meters are spe
control unit and’shall not require disconnection of a circuit unless such acti
Refer to also'Section 57, Servicing Protection, and Section 89, Tests on Sq

y dry-<cell batteries

).6.1 — 39.6.4

power supply
ery Tests.

bd against the
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llation Wiring

cified, shall be
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55.2.1

When a battery or set of batteries is used as the main source or the non-rechargeable standby

source of power of a product intended for fire signaling, it shall meet the requirements of the Section 75,
Battery Tests.

55.2.2 Batteries shall be located and mounted to reduce the risk of terminals of cells coming in contact
with uninsulated live parts, terminals or adjacent cells, or metal parts of the enclosure as a result of
shifting.

55.2.3 Ready access shall be available to the battery compartment to facilitate battery replacement,
without damage to the product components or disassembly of any part of the product, except for a cover or
similar parts.
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55.2.4 Removal of the product from a mounting support to replace a battery shall be permitted only
where the connected wiring is not subjected to flexing or stress and the mounting of the product is
supervised.

55.2.5 Lead or terminal connections to batteries shall be identified with the proper polarity (plus or minus
signs), and strain relief provided for any leads. The polarity shall be indicated on the product either
adjacent to the battery terminals or leads.

55.2.6 Connections to battery terminals shall be either by a lead terminating in a positive snap-action
type clip, or a fixed butt-type connection which applies a minimum 6.6 N (1.5 Ibs) force to each battery
contact, or another connection means that has been determined to be equivalent. The connection shall
consist of an unplated or plated metal that is resistant to the corrosive action of the electrolyte.

55.2.7 Eachl|lead of a clip lead assembly used as part of a battery operated product.shall be suited for
the intended gpplication, shall be minimum 0.21 mm? (26 AWG) stranded wire size With’minjmum 0.4 mm
(1/64 in) insulgtion and provided with strain relief.

55.3 Lithium batteries
55.3.1 Alithipm battery(ies) shall comply with the requirements in UL 1642.

55.3.2 Alithium battery shall be protected from abnormal charging currents during use as fequired in UL
1642.

Exception: A ¢ircuit that obtains power solely from a lithidm battery (for example, a circuit in which the
lithium battery| serves as the sole power source as opposed to serving as a secondary power source) is
not required td be subjected to the abnormal chargifg current requirements in UL 1642.

56 Grounding for Products Containing Circuits with Voltages Greater Than 30 Vrms (#2.4 Vdc)

56.1 A proddct which involves circuit§ with voltages greater than 30 Vrms (42.4 Vdc) shall have provision
for the grounding of all exposed dead metal parts that might become energized from circujts involving a
risk of electric shock.

Exception: Meftal parts as described in (a) — (d):

a) Adhpsive-attached metal-foil markings, screws, handles, etc., which are located ¢n the outside
of the ¢nclosure and isolated from electrical components or wiring by grounded metdl parts so that
they are.netdiable to become energized.

b) Isolated metal parts, such as small assembly screws, efc., which are positively separated from
wiring and uninsulated live parts.

¢) Panels and covers that do not enclose uninsulated live parts when wiring is positively separated
from the panel or cover so that it is not liable to become energized.

d) Panels and covers which are insulated from electrical components and wiring by an insulating
barrier of vulcanized fiber, varnished cloth, phenolic composition, or similar material that is a
minimum of 0.8 mm (1/32 in) thick.

56.2 On fixed equipment, the provision of a knockout or other opening in a metal enclosure for the
connection of metal-clad cable, conduit, metal raceway, or the like is permitted as a means for grounding.
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56.3 When a product is provided with means for separate connection to more than one power supply,
each such connection shall be provided with a means for grounding.

56.4 All dead-metal parts that are accessible during intended use or user servicing, and that are capable
of becoming energized from circuits involving a risk of electric shock, shall be connected together and to

the grounding

means.

Exception: Metal parts as described in the Exception to 56.1.

56.5 The following circuits of fire alarm system circuits shall be bonded to ground under the indicated

conditions:

a) Alte

b) Altel

c) Dire

Exception: In
current of 0.0

56.6 All bon
brazing, weld
nonconductiv
action of rubb

56.7 A bolte

rnating current circuits less than 50 volts:

1) Where supplied by transformers if the transformer supply system exceeq
ground.

2) Where supplied by transformers if the transformer supply systém is ungrou
3) Where installed as overhead conductors outside of buildings.
rnating current circuits of 50 volts and over:

1) Where the system can be so grounded that the maximum voltage to
ungrounded conductors does not exceed 150:volts.

2) Where the system is nominally rated 240/120 volts, 3-phase, 4-wire in whig
of one phase is used as a circuit condugtor.

ct-current circuits operating at 51 —300 volts.
the United States only: Power-limited direct-current fire alarm circuits havin

BO amperes.

ng, or by being a-bolted or screwed connection. The bonding connection §
b coatings suchas paint. Bonding around a resilient mount shall not rely on
er or similar material.

d or SCrewed connection that incorporates a star washer or serrations under t

s 150 volts to

nded.

ground on the

h the midpoint

g a maximum

ding to ground cehnections shall be by a positive means, such as by clanjping, riveting,

hall penetrate
the clamping

he screw head

for penetratin

.nonconductive coatings is identified as complying with 56.6.

56.8 Where the bonding means depends upon screw threads, the use of two or more screws or two full

threads of a s

ingle screw engaging metal is in compliance with 56.6.

56.9 A field-wiring terminal intended solely for connection of an equipment-grounding conductor shall be
capable of securing a conductor of the size specified in Table 56.1.
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Table 56.1
Bonding Wire Conductor Size

Size of bonding conductor?
Rating of ov:rmc:rrent device Copper wire Aluminum wire
mm? (AWG) mm? (AWG)
15 2.1 (14) 3.3 (12)
20 3.3 (12) 5.3 (10)
30 53 (10) 8.4 (8)
40 5.3 (10) 8.4 (8)
60 53 (0) 84 (8)
1po 8.4 (8) 13.3 (6)
2po 13.3 (6) 21.2 4)

@ Or equivalent g

ross-sectional area.

56.10 The si
on the rating 9
the conductor

56.11 Splice
56.12 A wirg
grounding cof
marked “G,” “
Publication 60
The wire-bind
during intendsd
shall be defing

ze of a copper or aluminum conductor used to bond an electrical enclosure §
f the branch-circuit overcurrent device by which the equippient will be protecte
shall be in accordance with Table 56.1.

5 shall not be used in wire conductors used for bonding.

binding screw or a pressure wire connectar,intended for the connection of &
ductor shall have a green-colored head or shall be plainly identified as s
5R,” “GND,” “Ground,” “Grounding,” orithe like, or with the Symbol 5019 gra
117-1 shown in Figure 56.1 or by aatarking on the wiring diagram provided o
ng screw or pressure wire connector shall be located so that it is not able t
d servicing of the product. When used alone, the Symbol 5019 graphic from
d in the installation instructions provided with the equipment.

Figure 56.1

International Electrical Symbol

hall be based
d. The size of

n equipment-
uch by being
bhic from IEC
n the product.
b be removed
IEC 60417-1
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56.13 The surface of an insulated lead intended solely for the connection of an equipment-grounding
conductor shall be green with or without one or more yellow stripes, and no other lead shall be so
identified.

56.14 The grounding conductor in a flexible cord shall be green with or without one or more yellow
stripes. The grounding conductor shall be secured to the frame or enclosure of the product by means of a
screw, rivet, or similar equipment that is not removable during intended servicing not involving the supply
cord. Solder shall not be used alone for securing the grounding conductor. The grounding conductor shall
be connected to the grounding terminal of an attachment plug.

56.15 When a means for grounding is provided on the product, even though it is not required, it shall

comply with the requirements in 56.1 — 56.14.

56.16 Metal
requirement f
is used.

Exception: Sl|
when the resi
resistance sh
recorded, an
volts shall be
potential and
determined b}

57 Servicin
571

57.1.1 Unin
projections s
servicing suc
maintenance.

57.2 Traine
57.21 Whe

uninsulated ¢
by properly af

g Protection

General

!

tto-metal hinge-bearing members for doors or covers are considered
br bonding the door or cover to ground, when a multiple bearing pin type-(pia

p-joint or similar, hinge-bearing members are not required te~xcomply with th

all be determined by a resistance-measuring instrument) When unacceptal
hiternating or direct current of at least 20 amperes from.a power supply of no
passed between the two parts connected by the)beonding element. The re
the test current shall be measured between the. two points. The resistance
dividing the drop in potential in volts by the ctitrent in amperes.

bulated live parts of hazardous voltage circuits, hazardous moving parts, sha
all be formed, located, (guarded, or enclosed so as to prevent contact by ¢
as relamping, fuse or-rod replacement, battery replacement, adjusting contrg

i service personnel

W the linear distance from a component requiring servicing or an operating s
Lirrentzcarrying parts of hazardous voltage circuits is less than 152 mm (6 in), 1
pliedinsulating tape, barriers, or equivalent, shall be provided.

to meet the
no-type hinge)

s requirement

stance between the two parts connected by the bonding element is not more than 0.1 Q. The

ble results are
more than 12
sulting drop in
in Q shall be

p corners and
ersons during
Is, and routine

witch and any
hen protection

Exception: Products complying with the Electric Shock Current Test, Section 80.

57.2.2

with the cautionary marking;

a) “CAUTION — Hazardous voltage” or equivalent.

b) In Canada only: « MISE EN GARDE: Tension dangereuse » .

57.2.3

shall comply with one of the following:

Insulating barriers, or equivalent required by 57.1 shall be permanently and prominently marked

In lieu of the minimum 152 mm (6 in) requirement only for serviceable components, the product

a) An interlock shall be provided on the cover to de-energize all live parts in the enclosure; or
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b) The following permanent and prominent marking shall be provided on the cover front:

1) “CAUTION — De-Energize Unit Prior To Servicing.”

2) In Canada only: « MISE EN GARDE : Mettre 'unité hors tension avant I'entretient ».

57.2.4 Uninsulated live parts or moving parts involving a risk of injury shall be located, guarded, or
enclosed so as to reduce the risk of contact by persons during servicing conditions such as relamping,
changing fuses, adjusting controls, and operating switches.

57.2.5 The means of access to a compartment containing live parts at hazardous potential not intended
to be serviced with the equipment energized shall be marked in accordance with 57.2.3. Any removable

barrier or gua
62.28. Arem
that is over
provided with

57.2.6 Anint
a)ltca

b) If it g

or replacement of the cover, door, panel or grille will automatically restore the interloc

in whic|
and

c)Atrg

57.2.7 Provis
safety of an ar
unless the eq

potential less than 30 V (rms) or 42.4 V _(peak) if the time for self-discharge to this value is gre

58 Antenna

58.1 Each t¢
to the supply
5.2 megohms

the on or off position.

able cover, guard or shield providing access to components connected to,a
500 V (peak) shall be hinged, chained or otherwise permanently attacheq
n interlock in accordance with 57.2.6.

erlock that is relied on for protection from electric shock shall be arranged so th
hnot be reset inadvertently;

an be actuated intentionally so as to restore power tothe de-energized parts,

h it will perform as intended when the cover, dodr panel or grille is next opene

uble signal will result when the interlock operates.

ion shall be made for the automatic discharge of the energy stored in ca

Lipment is marked with a clear instruction specifying the time required for d

Terminal Discharge'Assembly

rminal provided-for the connection of an external antenna shall be conductiv
ircuit grounided conductor. The conductive connection shall have a maximum
a minimum wattage rating of 1/2 watt, and shall be effective with the power s

cordance with
oltage supply
i, or shall be

at:

the re-closing
k to a position
d or removed;

pacitors if the

ea to which service personnel have access is dependent upon de-energizing the equipment,

ischarge to a
aterthan 5 s.

ely connected
resistance of
witch in either

Exception No.

|1-The conductive connection need nat be provided when:

a) Such a connection is established in the event of electrical breakdown of the antenna isolating
means;

b) The

breakdown does not result in a risk of electric shock; and

¢) In a construction using an isolating power transformer, the resistance of the conductive
connection between the supply circuit and chassis does not exceed 5.2 megohms.

Exception No. 2: A component comprised of a capacitor with a built-in shunt resistor that complies with the
requirements for antenna-isolating capacitors is to be rated a minimum of 1/4 watt.

58.2 The maximum value of 5.2 megohms specified in 58.1 is to include the maximum tolerance of the
resistor value used; that is, a resistor rated 4.2 megohms with 20 % tolerance or a resistor rated 4.7
megohms with a 10 % tolerance.
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59 Protection Against Injury to Persons

59.1

59.1.1

General

protection shall be provided to reduce the risk.

When the operation and maintenance of a product by the user involves a risk of injury to persons,

59.1.2 When investigating a product with regard to 59.1.1, determination shall be given to foreseeable

misuse of the

product.

59.1.3 An accessory that is made available or recommended by the manufacturer for use with the basic

product shall

be included in the evaluation of the product

59.1.4 The
device is req
characteristic
breakdown or
event contriby
results in aris

59.1.5 Arrisk

a) Po
operat

b) Shg

c) The
59.4).

d) The
entang

59.2 Telesc|

buitability of a guard, a safety release, an interlock and similar devices, @nd W
uired, is to be determined from an investigation of the complete product
5, and the risk of injury to persons. The investigation is to include evaluation o
malfunction of any one component, but not more than one compaonent at a tin
tes to another. When the investigation shows that breakdownormalfunction o
k of injury to persons, the component shall be investigated forreliability.

of injury to persons is possible when one or more ofthe following conditions €

on or maintenance and are capable of causing.a cut or laceration.
rp edges, burrs, or projections are present.during use or servicing.

stability of a product is such that itis“cCapable of causing injury to persons (re

re is a possibility that a pant of the body is endangered or that clothing is ca
led by a moving part.

pping antenna

590.2.1 Atel

scoping typérantenna terminating in an end that is capable of constituting ar

hether such a

its operating
f the results of
he, unless one
f a component

Xist:

ver-operated moving parts such as gears and:linkages are accessible dyring intended

fer to Stability,

pable of being

sk of puncture

shall be provifled with a’minimum 6 mm (0.231 in) diameter button or ball on the end that cofnplies with the

Antenna End{Piece Secureness Test, Section 100.

59.3 Sharp fedges

59.3.1

An enclosure, edge, frame, projection, guard, opening, handle, or similar construction shall be

smooth and free from sharp edges that are capable of injury to persons during intended maintenance and

use.

Exception: A sharp edge that must be exposed to enable the product to perform its intended function.

59.3.2 For edges where the degree of sharpness cannot be determined by inspection, compliance with

59.3.1is dete
59.4 Stabili

59.4.1

rmined by the test procedure in UL 1439.

ty

Under all conditions of servicing and intended use, a fully assembled product shall not become

physically unstable to the degree that creates a risk of injury to operators or service personnel.
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59.4.2 A product shall not tip over when tilted 10° from its intended, upright position, while all doors,
covers, gates, drawers, and similar parts are in place and closed, and all casters and jacks, when
provided, are in their most unfavorable position.

Exception: For fixed or stationary equipment without casters where specialized handling is required to
transport the product, this test is to be performed after the equipment is installed as intended.

59.4.3 The requirements in 59.4.4 — 59.4.8 apply to all freestanding products. A freestanding product is
defined as one that is floor standing and not intended to be secured to other units or to the floor or other

parts of the bu

59.4.4

ilding.

In conducting the tests described in 59.4.5 — 59.4.7, the equipment shall be installed as intended.

All casters andl jacks, when provided, are to be placed in their most unfavorable positionsa

to be locked
are lowered a
position for thg

59.4.5 A fred
1.00 m (39 3/4
a continuous

moment. For t

59.4.6 With
spools are nof|

59.4.7 A freq
Ibs) shall not {
applied in any
test, all doors,

c;: blocked. However, when casters are being used only to transport the-prod

er installation, then the jacks (and not the casters) are to be used in theirmo
test, consistent with reasonable leveling of the product.

standing product that has an external surface (work top or ledge) at a height

in) from the floor and that is prone to being stepped on or.sat’upon, shall not

Hownward force of 800 N (179.8 Ibf) is applied to that Surface at the point

nis test, all doors, covers, gates, drawers, and similarparts shall be in place an

determined as prone to being stepped on or sat-upon.

standing product more than 1.00 m (39,3/8 in) high and weighing more than
p over when a force equal to 1/5 theweight of the unit but not more than 250
direction, except upward, at a height hot exceeding 2.00 m (78-3/4 in) from thg
drawers, frames, and the like that can be opened for operator or serviceman

to be opened and in the most unfavorable paesition. Separate tasks are to be performed wher

service extens

59.4.8 A sta

ions are different or when-'special stabilizers are used in accordance with 59.4.

ilizing means is net\prohibited from being used to improve stability when dg

and the like @re opened. Thel stabilizing means shall be automatic in operation or inte

associated wi
marking shall

h user use. For_service personnel, where it is not automatic in operation, 2
be providedte.caution the personnel on its use. Refer to 62.24.

60 Corrosio

60.1
means that ha

Iron and

Protection

hd wheels are
Lict, and jacks
5t unfavorable

hot exceeding
tip over when

of maximum
d closed.

regard to the requirement in 59.4.5, delicate parts such as keyboards, confrol panels, or

25.0 kg (55.1
N (56.2 Ibf) is
floor. For this
servicing are
operator and
8.

ors, drawers,
rlocked when
conspicuous

ve been determined to be equivalent, when corrosi

fire, electric shock, injury to persons, or impairment of operation of a product.

ating, or other

results in a risk of

Exception No. 1: Surfaces of sheet-steel and cast-iron parts within an enclosure are not required to be
protected against corrosion when oxidation of the metal due to exposure to air and moisture is not likely to
weaken the parts to result in a condition of risk. The thickness of metal and temperature are also to be
evaluated.

Exception No. 2: Bearings, laminations, or minor parts of iron or steel, such as washers, screws, and
similar equipment, are not required to be protected against corrosion.
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61 Location Considerations

61.1 Products intended for use in either indoor/wet or outdoor/wet or damp installations shall be
subjected to the tests indicated in 82.2.1.1 — 82.4.7, and 91.5 with the intended product installed, unless
indicated otherwise.

61.2 The internal temperature of a product that requires a heater and/or an air conditioner to comply with
the tests indicated in 82.2.1.1 — 82.4.7 with the intended product installed shall be monitored by the
premises fire alarm system and a specific fault shall be indicated when the temperature limits are
exceeded.

61.3 Except as indicated in 61.4, holes for conduit for outdoor use enclosures shall be threaded unless
the holes are Jocated below the lowest termination point or other live part within the enclosurg.

61.4 If knogkouts or unthreaded holes are provided, there shall be provision [for drpinage of the
enclosure.

61.5 Produdts intended for outdoor use, shall be marked to indicate the rated ambient air temperature.
Refer to 62.7 pnd 62.8.

61.6 Failure| of components associated with controlling the envifonment within an enclospre, such as a
cooling fan motor, which would result in product temperatures ‘exceeding those in Table 18.1 and Table
78.2 shall be Indicated by an audible trouble signal.

Exception: Efther an audible- or visual-only trouble Signal at the operator interface is fqcceptable for
mechanisms that are part of the supervising station equipment.

MARKINGS
62 General

62.1 A prodpct shall be plainly and permanently marked where it will be visible after installation with the
following infoqmation:

a) Name or trademark (registered) of manufacturer.

b) Model numpefor other designation method determined to be equivalent.

c) Elegtrical ratings, in volts, amperes, or watts, and frequency for a cord-connected Troduct.

d) Use of the product. For a control unit, this shall consist of the word commercial followed by
protected-premises control unit or supervising-station control unit. For products other than a control
unit, this shall consist of a specific use description such as annunciator, DACT interface, monitor
module, end-of-line device, or other appropriate wording. In addition, separately shipped parts or
components of a complete product shall be identified as a subassembly.

e) For a control unit, the type of fire alarm system supported by the product, such as local, local
with shunt-type connection to master box, auxiliary, remote station (protected premises unit),
remote station (receiving unit), proprietary (protected-premises unit), proprietary (receiving unit),
central station (protected-premises unit), central station (receiving unit) releasing, marine,
emergency communication, relocation, or smoke control.

f) In the United States only: Reference to the applicable National Fire Protection Association
Installation Standard for each type of control unit, such as NFPA 12, NFPA 12A, NFPA 13, NFPA
15, NFPA 16, NFPA 17, NFPA 17A, NFPA 92, NFPA 2001, NFPA 2010, and/or NFPA 72.
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g) For a control unit, the type of fire alarm signals intended to be processed by the product (such as
manual fire alarm, automatic fire alarm, supervisory, water flow alarm).

h) Type of signaling for the control unit; coded and/or non-coded, reverse polarity, multiplex, digital
alarm communicator, radio frequency (RF), etc.

i) Each light, switch, meter, and similar part shall be marked adjacent to the component to indicate
the intended function.

j) Reference to an installation wiring diagram, when not attached to the unit, by drawing number

and iss

ue date and/or revision level.

k) The identification of primary batteries for low-power radio transmitters by part number or

manufg

cturer model number, located adjacent to the component.

I) For @ primary battery-operated, low-powered radio transmitter, the following>ma

include

m) For|
include

n) Cor
intends

62.2 Unlesg
be marked to
leads shall be
installation wir

62.3 Marking

Exception: WH

d on the unit:
1) “WARNING”
2) In Canada only: « AVERTISSEMENT »

a primary battery-operated, low-powered radio transniitter, the following ma
d on the unit:

1) “Use Only Batteries Specified in Marking.)Use of a Different Battery
Detrimental Effect On Product Operation.”

2) In Canada only: « Utilisez uniquement les piles spécifiées dans le marquag

d'une batterie différente peut avoir unéffet néfaste sur le fonctionnement du p

npatibility identifier, consistent<with 65.20(f), for products that provide init

d to be used with two-wire, smoke detectors.

the correct wiring connections are evident, installation wiring terminals or w
ndicate the connegtions. When connections are not indicated on the unit, th
numbered, colored, or otherwise indicated, and markings on the unit shall cor
ng diagram/instructions.

on the(product shall specifically identify all power-limited circuits by terminal d

en the product is of a modular construction and compliance with 62.3 cannot B

rking shall be

rking shall be

May Have A

e. L'utilisation
oduit. »

jating circuits

re leads shall
e terminals or
relate with the

esignation.

e achieved or

would be inap,

ropriate, marking orT thre-product stratt idertify att modufes ard theassociate

are power-limited.

62.4

d circuits that

Identification of the executive software release level resident in the product as required by 7.4.

62.5 A unit intended for permanent connection to a wiring system other than a metal-enclosed system
shall be marked to indicate the system(s) for which it is intended. The marking shall be located so that it
will be visible when power connections are being made to the unit.

62.6 When a manufacturer produces product model at more than one factory, each unit shall have a
distinctive marking to identify it as the product of a particular factory.

62.7 A product shall be marked for its intended installation environment (indoor or outdoor) and location
(dry, damp, or wet).
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62.8 Products intended for installation in ambients constantly more than 25 °C (77 °F) or intended for
outdoor use, shall be marked to indicate the rated ambient air temperature.

62.9 There shall be legible and durable marking for each replaceable fuse indicating the ampere rating
(and voltage rating when more than 125 volts) of the fuse to be used for replacement. The marking shall
be located so that it is obvious which fuse or fuseholder is referenced.

62.10 The following marking shall be included on a control unit, separate module, or interface which
incorporates an alarm verification feature. The markings shall consist of the following or equivalent
wording:

a) “WARNING”

b) “THIS UNIT INCLUDES AN ALARM VERIFICATION FEATURE THAT WILL*RESULT IN A
DELAY OF THE SYSTEM ALARM SIGNAL FROM THE INDICATED CIRCUMS| THE TOTAL
DELAY (CONTROL UNIT PLUS SMOKE DETECTORS) SHALL NOT EXCEED 60 SECONDS. NO
OTHER SMOKE DETECTOR SHALL BE CONNECTED TO THESE CIRCUITS UNLESS
APPRPVED BY THE LOCAL AUTHORITY HAVING JURISDICTION.”

Circuit (zone) Control unit delay, s Smoke detector
Model Delay, s

Seg note (a)

2 Inclugle detector data or the following or equivalent statement.*The delay (power-up/start-up) time marked on the
installgtion wiring diagram of the smoke detector or on the’installed smoke detector(s) is to be used.”

c) In|Canada only: « AVERTISSEMENT: CE POSTE EST MUNI D'UNE FONCTION DE
VERIAICATION D’ALARME QUI ENTRINER UN RETARD DU SIGNAL DU SYSTENIE D’ALARME
DANS| LES CIRCUITS INDIQUES!-LE RETARD TOTAL (POSTE DE CONTROLE PLUS LES
DETECTEURS DE FUMEE) NE DOIT PAS DEPASSER 60 SECONDES. AUCUN AUTRE
DETECTEUR DE FUMEE NE-PEUT ETRE RELIE A CES CIRCUITS (ZONES) SAUF SUR
APPRPBATION DE LAUTOITE COMPETENTE LOCALE. »

Circuit (zone) Retard du poste de Détecteur de fumée
controle (s)

Modéle Retard, pn secondes

Se reportdr a la remarque

REMARQUE : Inclure les données du détecteur. Utiliser le temps de retard (mis sous tension/démarrage) indiqué sur le
schéma de cablage de l'installation du détecteur de fumée ou sur le ou les détecteurs de fumée installés.

62.11 The subassemblies of a product, intended to be shipped separate from the product, shall be
marked with the name or trademark of the manufacturer, model number or other designation determined
to be equivalent, and reference to the installation wiring diagram by drawing number and issue date and/or
revision level if not attached to the subassembly. When the product completely consists of subassemblies
that are to be shipped separately, a minimum of one of the subassemblies that will be used in each
product configuration shall be marked with the information required by 62.1 (c) — (h) and (m), 62.7, and
62.8.

62.12 The marking on an end-of-line device shall include the name or trademark of the manufacturer and
model number. This marking is not prohibited from being on a tag secured to the device.
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62.13 Accessories other than the end-of-line devices shall be marked with the name or trademark of the
manufacturer, model number, electrical rating in volts, amperes or watts, and frequency for a cord-
connected product, and reference to the installation wiring diagram when not attached to the product.

62.14 When, during the temperature test, the temperature on a lead intended to be field installed or on a
surface of the wiring compartment which the lead might contact is more than the 60 °C (140 °F), the
product shall be marked with the following statement or the equivalent, at or near the points where field
connections will be made and located so that it will be readily visible during installation. “For Field
Connections, Use Wires Suitable For At Least _ °C (__°F).” The temperature value to be used in the
preceding statement shall be in accordance with Table 62.1.

Tabte 621
Temperature for Marking

Temperaturg attained in terminal box or compartment Temperature inimarKing
°C (°F) °C (1F)
61-15 (142 - 167) 75 (167)
76 — 90 (168 — 194) 90 (194)

62.15 In acpordance with the Exception to 96.1, cord-cennected products provied with an
electromagnetic radiation suppression filter and having a leakage current in excess of 0.5 or 0.75
milliamperes (Whichever applies) but less than 2.5 milliamperes, shall be marked with the follpwing:

a) “WARNING”

b) “To feduce the risk of electric shock, this product is provided with a grounding type|power supply
cord. Qonnect product to a grounded receptacle.”

c) In Canada Only:
1) « AVERTISSEMENT %

2) « Pour réduireiles risques de choc électrique, ce produit est pourvy d'un cordon
d'alimentation avee mise a la terre. Branchez le produit a une prise mise a la tg¢rre. »

62.16 When|the constfuction of a unit is such that replacing lamps or fuses or resetting circuit breakers
may expose persons to)the risk or unintentional contact with normally enclosed hazardous jvoltage parts,
the unit shall pe marked to indicate plainly that such servicing is to be performed only while the unit is
electrically disconnécted from the branch-circuit supply. The marking shall be adjacent to pvery door or
cover that requiresopening before exposing the trazardous vottage parts:

62.17 With reference to the requirement in 39.4.3, a cover shall be marked with the following or
equivalent: “Circuit fuses inside only — contact service representative for replacement or repair.” The
marking shall be located on or adjacent to the cover.

62.18 When the construction of a unit is such that improper routing of field wiring will expose wire
insulation to rough or sharp edges or subject internal components to damage, a marking shall be provided
in the wiring area to indicate plainly that wiring is to be routed away from sharp projections, corners, and
internal components.

62.19 Field-wiring terminal connections to which permanent leads are connected, such as those not
intended to be removed for testing or servicing, shall be marked adjacent to the terminals.
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62.20 A product whose surface temperatures exceed the limit specified in Table 78.2 shall be marked
with the following:

a) “CA

UTION”

b) “Hot Surface — Avoid Contact.”

c)InC

1) The marking shall be located on or adjacent to the surface in question.
anada only:

1) « MISE EN GARDE »

62.21 A pro
Exception to }

o)\ Fa Y 1 ! Zrpidh n 4 - n
<) U oUlTalt LINauutT = TVIICT IUUL LUTMacult. »

8.6 shall be provided with a marking, as follows:

Huct tested using the manufacturer’s instructions for voltage adjustment._as indicated in the

a) Adjacent to the cord or supply compartment, to warn the user that internal adjustinents must be

made

b) Sha

62.22 The
visible at the

62.23 When
Use Aluminur

62.24 A pro
a statement ¢
personnel:

a) “CA
drawe

b) In
action

62.25 A-cau

1

When the product is installed or moved; and

wing the adjustments that must be made for various voltages.

arking shall either be on the outside or inside of the overall enclosure of the
oints of adjustment.

h Conductors”.

Juct requiring a stabilizing means.as specified in 59.4.8 shall be marked with t
etermined to be equivalent, and the marking shall be located where it is vis

UTION — To reduce risk of possible injury due to instability, actuate stabili
, gate, or similar partis extended;” and

ner le stabilisateur avant d’ouvrir le tiroir, le portail ou élément semblable. »

tionaryxmarking shall comply with all of the following requirements:

product where

push-in terminals are used, the following'shall be marked adjacent to the ternpinals: “Do Not

he following or
ible to service

ver before the

anada only : « MISE EN GARDE - pour réduire le risque de blessure en cas d’instabilité,

a) The

marking shall be permanently attached.

b) The

marking shall not be attached to parts removable by hand.

¢) The marking shall not be attached to parts likely to be replaced during maintenance or servicing.

Exception: The requirement in (c) is not applicable when the marking is integral with the
replacement part.

d) The

marking shall have lettering that complies with the following requirements:

1) The cautionary signal word (such as “DANGER?”, “WARNING”, or “CAUTION”) shall be in

letters not less than 2.8 mm (7/64 in) high.

2) The other words shall be in letters not less than 2.4 mm (3/32 in) high and contrasting in

color to the background.
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3) When molded or stamped in a material not having a contrasting background color, the
letters shall have a height of not less than 2.8 mm (7/64 in) and a raised (or lowered) depth

of not less than 0.51 mm (0.020 in).

62.26 The removal or opening of an enclosure cover or the removal of not more than one mounting
screw, or an equivalent arrangement to view the marking, is determined as complying with the requirement
regarding visibility after installation.

62.27

In Canada only: Abbreviations and symbols shall be in accordance with CSA-Z234.1, Metric

Practice Guide, and ANSI Y32.9, Standard for Graphic Symbols for Electrical Wiring and Layout Diagrams
Used in Architecture and Building Construction.

62.28 A rem
potential shall

a) “WA
b)InC
c) “WA

d) In G
SOUR

62.29 In Can
marked with th

a) “WA|
OPER/
TRANS

b) « A
TRANS
CONTE
TRANS

62.30 The n
controls.

ovable barrier or guard provided to protect against contact with live parts
be marked with the following warning:

RNING: ELECTRICAL SHOCK HAZARD”; and
hnada only : « AVERTISSEMENT: RISQUE DE CHOC ELECTRIQUE »; or
RNING: ELECTRICAL SHOCK HAZARD FROM MULTIPLE SOURCES”; and

anada only : « AVERTISSEMENT: RISQUE DE GHOC ELECTRIQUE DH
CES ».

ada only: Control units, transponders, display and control centres and annunc
e following statement:

RNING: RADIO FREQUENCY FRONSFRANSMITTING DEVICES MAY IMPAI
ATION OF THE CONTROL UNIT> MAINTAIN A MINIMUM OF 30 CN
MITTING DEVICES AND CONTROL UNIT.”; and

VERTISSEMENT : LES<RADIOFREQUENCES EMISES PAR LES DISF
MISSION PEUVENT (NUIRE AU FONCTIONNEMENT PREVU DU
ROLE. MAINTENIR UNE DISTANCE D’AU MOINS 30 CM ENTRE LES DIS
BMISSION ET LEPOSTE DE CONTROLE. »

arking shall be located where it is visible to the operator after accessing

62.31 In Ca
languages in

a
Tsituations where hazards such as electric shock could cause personal inj

da only: A “Caution” or “Warning” notice shall be provided in both Englis

at hazardous

MULTIPLES

ators shall be

INTENDED
BETWEEN

OSITIFS DE
POSTE DE
POSITIFS DE

the operating

h and French

Lry, or where

identified as required elsewhere in this Standard. Symbols used in lieu of, or in combination with, label
designation text shall be in accordance with 62.27.

62.32

In Canada only: Fire Alarm Control Units shall be marked with instructions on a permanently

affixed label, clearly visible to personnel servicing or testing the equipment, describing the procedure to
obtain the Field Detection Device Activity Report and the minimum equipment required. These instructions

shall include:

a) A reference to the appropriate section or page of the FACU Installation and Operation
instructions which describes the procedure, and/or

b) The

step-by-step procedure to harvest the information from the FACU.

NOTE: A "clearly visible" label may be conspicuously located on the inside of the dead front or access door and would not be
required to be affixed to the outside of the FACU access door.
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63

63.1

In Canada Only: Replacement Parts

Replacement parts that do not comply with the current edition of this Standard shall be

manufactured in accordance with the editions of this Standard that they were previously in compliance

with and shall

be marked with the following:

“For Replacement Only — Complies with ULC 527-xx" (where xx represents the edition of the Standard that

they were pre

viously in compliance with)

64 Permanence of Marking

64.1 Markin

gs that are affixed to the outside of a unit, or are cautionary and located inside

unit, shall be

sufficiently dy
anticipated in

rable as to resist the deleterious effects of handling, cleaning agents, and
the intended use.

64.2 A marKing that is required to be permanent shall be molded, die-stamped;paint-sten

or etched me

secured by adhesive that, upon investigation, is determined to be acceptable.for the applic

usage, handli
permanence

64.3 Adhesi
a)in G

b) In th

tal that is permanently secured, indelibly stamped lettering ona pressure-

hg, storage, and similar usage of a product are to be considered in the deter
bf a marking.

ve labels shall comply with the requirements of:
anada only: CSA C22.2 No. 0.15.

e United States only: UL 969.

INSTRUCTIONS

65 Installat
65.1 Aninst
illustrating thq
shall be refer

drawing number, and issue date and/or revision level. When separate, a copy shall be supy

individual pro
toan end cus

65.2 The in

on Wiring Diagram / Instructions
pllation wiring diagram-shall be provided with each product (other than an end
enced in the marking attached to the unit by the name or trademark of the

Huct or withteach single shipment when multiples of the same products are s
omer in-a'single shipment.

ormation referenced in 65.1 and containing the details required in 65.6 —

made availab

e hy one ormore of the fnllnwing means.

field-connections to\be made. The drawing shall be attached to the unit or, W

similar action,

Ciled, stamped
sensitive label
ion. Ordinary

t
I}ination of the

of-line device)
hen separate,
manufacturer,
lied with each
hipped directly

$5.17 shall be

a) Marking attached to the product;

b) Separate printed instructions;

c) Electronic instructions within the basic product software; and

d) Electronic media such as CD-ROM, thumb drive, website, etc. or equivalent.

65.3 When the installation information is provided as described in 65.2 (b), (c), and/or (d), it shall be

referenced in

the product marking by:

a) Name of trademark of manufacturer;

b) Drawing number, <URL address>, and/or the equivalent identification; and
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c) Issue date, revision level, and/or release date.

65.4 The drawing shall show the installation terminals or leads to which field connections are to be made
as they would appear when viewed during an installation. The terminal numbers on the unit shall agree
with the numbers on the drawing.

65.5 The information specified in 65.6 — 65.13 shall be included in the installation wiring diagram.

65.6 The following information shall be marked on the installation wiring diagram/instructions for the
applicable circuits to which field connections are made. In addition, each circuit shall be marked to indicate
that the circuit is “Supervised” or is “Not Supervised.”

a) MAIN SUPPLY CIRCUIT — Volts, frequency, and maximum current input or,_specific power
supply jwith which it is intended to be used. A terminal for the connection of a grounded conductor
shall b¢ properly identified.

b) REGHARGEABLE BATTERY CIRCUIT - Voltage, maximum circuit current, maximum amp-hour
capacity, type of suitable battery, and expected standby operating time(s):

¢) INITJATING DEVICE CIRCUIT — The following information shallbe indicated:
1) Reference to the type of devices to be used as wellas their intended connecgtion;

2) Initiating devices having integral trouble centacts shall be shown conpected to the
initiating device circuit such that transfer of the contacts do not impair alarm signaling from
any other initiating device;

Exception: Initiating devices signaling-aitrouble condition caused by electrical disconnection
of the device, or by removing the deyice from its plug-in base.

3) The maximum line impedance, wire gauge related to power capacity| requirement,
transmission loss limitations; circuit length, and/or equivalent; and

4) Maximum current, voltage, and frequency.
d) NOTIFICATION APPLIANCE CIRCUIT — The following information shall be included:

1) The type.ofisignaling devices and their connection shall be indicated. Whep the circuit is
intended<for'the connection of a polarized appliance, the field connections| to which the
appliance' is to be wired shall be marked with plus or minus (+, -) symbols, or|equivalent, to
indicate the proper field connection.

2y Maximurmrcurrent, vottage, and frequency.

3) The maximum line impedance, wire gauge related to power capacity requirement,
transmission loss limitations, circuit length, and/or equivalent.

4) Each circuit shall be identified by the one of the rating designations shown in Table 95.1.
Circuits identified as special application shall describe by manufacturer’s name and model
designation the specific appliance(s) and device(s), along with the maximum number,
intended to be connected to the circuit.

5) Maximum RMS operating current for any single notification appliance that may be
connected to the circuit, where synchronized notification appliances may not be employed.

6) Each circuit shall identify whether synchronized notification appliances are permitted to
be connected. When synchronized notification appliances are to be employed, the
maximum number that may be connected per circuit shall additionally be specified.
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e) SUPPLEMENTARY CIRCUITS — Maximum current, voltage, and frequency.

f) SIGNALING LINE CIRCUIT — Maximum current, voltage, and frequency. The maximum line
impedance, wire gauge related to power capacity requirement, transmission loss limitations, circuit
length, and/or equivalent. The instructions shall describe by manufacturer’'s name and model
designation of the specific appliance(s) intended to be connected to the circuit.

g) REVERSE POLARITY COMMUNICATIONS LINE CIRCUIT — Maximum current, voltage, and

freque

ncy, and the following, or equivalent wording, shall appear.

1) For a remote-station receiving unit: “INTENDED FOR CONNECTION TO
REVERSAL CIRCUIT OF A CONTROL UNIT AT THE PROTECTED PREM
COMPATIBLE RATINGS.”

A POLARITY
ISES HAVING

h) MU
and th
When
termin
SIGN/
AUXIL

i) CON
wire ¢

2) For a remote-station unit at the protected premises: “INTENDED FOR'(
TO A POLARITY REVERSAL CIRCUIT OF A REMOTE STATION“REG
HAVING COMPATIBLE RATINGS.” In lieu of the above, a drawing of typi
may be shown which provides equivalent information.

NICIPAL BOX CONNECTION — The type of connection, either'séries (local en

a shunt-type connection is indicated, the following natation shall be added &
bls: “THE SHUNT CONNECTION IS RECOGNIZED ONLY AS A SUPH
LING UNIT AS PART OF A LOCAL CONTROL UNIT AND IS NOT RECOG
IARY CONTROL UNIT CONNECTION PER NERA 72.”

IMUNICATIONS CIRCUITS — Maximum gurrent and voltage. The maximum li
auge related to power capacity requirement, transmission loss limitations,

CONNECTION
EIVING UNIT
tal connection

ergy) or shunt,

e resistance value of the trip coil, the trip current and the-maximum voltage and frequency.

djacent to the
PLEMENTARY
NIZED AS AN

e impedance,
circuit length,

and/orequivalent.

Excep
maximn

fion: Standard protocols identified as RS-232, RS-485, IP, DAC, etc., a
um current and voltage ratings.

0 not require

j) POV
Applic
Specia
specifi

VER OUTPUT CIRCUITS * Each circuit shall be identified as either “Regulatéd” or “Special
htion”. Regulated cireuits shall have a single voltage rating and maximum load|current rating.
| application circuits® shall describe by manufacturer’'s name and model dgsignation the
c appliance(s) intended to be powered by the circuit.

k) LIMITED-ENERGY CIRCUITS — Connections to circuits that may be connected to
cable shall be identified as “Power-Limited Circuit” or the equivalent. Specific fie
instrugtionsswhen required by 44.3.1 shall be included.

limited energy
d-wire routing

) Wh
or equivalent shall be employed.

le marking NC

m) RELEASING-DEVICE CIRCUITS — The voltage, frequency, and maximum current. The
maximum line impedance, wire gauge related to power capacity requirement, transmission loss
limitations, circuit length, and/or equivalent. The instructions shall also describe by manufacturer’s
name and model designation the specific releasing device(s) intended to be connected to the
circuit.

n) RELAY, OPEN COLLECTOR, (and similar) OUTPUT CIRCUITS — The operation of the
relay/open collector and similar outputs shall be designated as “Common”, “Zone”, or
“Programmable” and described as specified in 13.8. The loading for the circuit, in current, voltages,
frequency, and power factor, if applicable, shall also be provided.

0) Designation of manufacturers' recommended wire type for use with the product.
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p) Identify all compatible devices by manufacturer and model designation, or by the parameters

necess

ary to determine compatibility.

q) ldentify system configuration(s) to meet the maximum time requirements in accordance with

223,S

ystem Response.

r) Identify system configuration to meet the extended alarm 12 h period when combination systems

include

carbon monoxide signaling. Refer to 75.2.5.

s) Voice amplifier electrical ratings — signal input voltage and impedance; output voltage; speech
power; evacuate power; low frequency cutoff; and high frequency rolloff in decibels/octave.

65.7 Inrega

ds to the requirements in 65.6 (c) — (f), unfiltered half- and full-wave rectified

voltages shall

be identified.

65.8 A notat
section on Fire

65.9 Initiatin
both class ang
and transmiss
34.3.1.1 for 4
34.5.5.1 - 34.1

on shall be included that covers a wiring method which shall be in"aecord
Alarm Systems, Smoke Alarms, Carbon Monoxide Alarms, and Fire!Pumps.

h-device, notification-appliance, and signaling line circuits shallbé designated

style, consistent with the circuit’'s capabilities as described in 23.2 — 23.5. C
on paths shall be designated by type, consistent with the ‘path’s capabilities a
ctive multiplex; 34.5.4.1 — 34.5.4.7 for two-way grivate-radio frequency 1
.5.12 for one-way private-radio frequency systems

65.10 Imped

65.11 Where
correct mounti

65.12 Any rq
enclosure doo

65.13 For a dinit provided with field-wiring terminals as described in 44.5.1 and 44.5.2:

a) Wh
manufd
equiva

b) The

ance values for testing at which ground faults,are annunciated shall be specifie

a product must be mounted in a definite position to function properly, a des
hg position shall be indicated.

strictions to the location of units with respect to environmental conditions, ¢
s, and distance from floor.and/or ceiling shall be detailed.

bn a special toolis required for connection, its use shall be indicated
cturer and model number or other designation method that has been dete
ent;

range-of wire sizes shall be indicated on the installation wiring; and

ance with the

by class or by
bmmunication
5 described in
nultiplex; and

d.

cription of the

learances for

by name of
rmined to be

c) Whe

nmeans for testing for an open and a ground fault on the circuit to which

the wiring is

connected is not incorporated into the unit, the means shall be indicated.

65.14

Products utilizing radio-frequency signaling shall include at least the following:

a) The minimum signal strength and the maximum ambient noise level shall be indicated;

b) Specific test equipment or specific test method to be used to determine appropriate levels of
signal strength and ambient noise level; and

¢) Instructions to test the system for operation upon completion of installation.

65.15

In conjunction with 65.6 (c), (d), and (f), when duplicate terminals are not provided to facilitate

supervision of the installation wiring connections, and there is no provision to prevent looping an unbroken
wire around or under a terminal, the following markings or equivalent text shall be included:
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65.16

65.17

installation dgcument for a minimum of one of the subassemblies that-will be used in

a) “CAUTION”

b) In Canada only: « MISE EN GARDE »

c) “FOR SYSTEM SUPERVISION — FOR TERMINALS __ AND __, DO NOT USE LOOPED
WIRE UNDER TERMINALS. BREAK WIRE RUN TO PROVIDE SUPERVISION OF

CONNECTIONS.”

d) In Canada only: « POUR LA SUPERVISION DU SYSTEME — POUR LES BORNES - ET —, NE
PAS ENROULER LE FIL SOUS LES BORNES. POUR ASSURER LA SUPERVISION

ELECTRIQUE DES RACCORDEMENTS, IL FAUT COUPER LES FILS. »

Exception: This requirement does not apply for circuits that provide supervision without the need

for duplicate terminals.

The bjanks are to be filled in with the applicable terminal identification.

When the product consists completely of subassemblies that are to be~shipped s

configuration
type(s) of con

65.18 Thein
be used with {

shall list the subassemblies necessary to form a minimum-control unit ne
frol unit configuration and the optional subassemblies whi€h are permitted.

stallation wiring diagram/instructions for a productithat provides initiating circu
wo-wire smoke detectors shall include the following information:

65.19

a) Maximum rated operating voltage range of the initiating circuit.

b) Min
numbdg

imum (if applicable) and maximum nimber of detectors including detector
r and compatibility identifier.

c) When a product is intended to handle more than one detector in the alarm
installation wiring diagram shall sodndicate.

d) When a product is intended™to handle detectors with optional features, the ins
diagram shall so indicate:

e) A stipulation that detectors of different models are not to be mixed or matched
unlesq the system.is specifically intended to be installed in that configuration. W
permitted, specificlimitations shall be included.

f) Compatibility identifier number consisting of any six-digit or less alphanumeric con

eparately, the
each product
pded for each

its intended to

name, model

condition, the

allation wiring

on a system,
hen mixing is

bination (such

as a date)code, part number, or model number) used to identify the latest revisio

h that has not

resulted in a new model number, but that impacts compalibility.

Description of the product operation. This shall include, as applicable, the following:
a) Normal standby;
b) Alarm;
c) Alarm test;
d) Alarm silence;
e) Alarm reset;

f) Trouble;
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g) Trouble silence;

h) Activated position of switches; and

i) Funct

ions of lights or switches.

65.20 Description of the maintenance and testing procedures of the system. This shall include, as

applicable, the

a) Fuse

following:

replacement.

b) Primary battery replacement (reference to a specific replacement part which must be used with
the product shall be indicated; instructions to replace batteries periodically; the period specified

shall n¢t be greater than the useful life of the battery, which has been determined by.t

c) Rec
proper

d) Main

e)InC
test an

f) In th
periodi

65.21 In the
25.11.2 shall i
reduce the de

65.22 For p
instructions sh
feature.

65.23 The in
operation of th

65.24 Where
noncomplying
be included

installation manual:

hargeable battery maintenance and replacement (where a rechargeable ba
maintenance and testing procedures shall be described).

anada only: All test and maintenance Instruction codes and software necess
 inspection requirements of ULC-S536.

p United States only: Description of the testing pregedures of the system (this
C testing recommendations).

c
:Lctor installation spacing to 0.7 timescthe linear spacing in accordance with NH

e manual releasewill override an activated abort switch.

]

tenance recommendations.

United States only: Units employing the multiple detector operation describe
lude guidelines for installing of a minimum of two detectors in each protected

oducts utilizing an automatici.smoke detector sensitivity test feature, th
all specify the extent of the range of time intervals between activations of the

stallation instructions*for a control unit for releasing service shall describg

pst).

ttery is used,

ary to provide

shall include

i in 25.11.1 -
space and to
PA 72.

e installation
putomatic test

whether the

the fieldsprogrammable software of a product contains both complying as well as

featureS ‘or parameters as permitted in 7.2, the following (or equivalent press
thesfront of the programming manual or the beginning of the program g

J

entation) shall
ection of the

a) In Canada only:

NOTICE TO USERS, INSTALLERS, AUTHORITIES HAVING JURSIDICTION, AND OTHER INVOLVED PARTIES

This product incorporates field-programmable software. In order for the product to comply with the requirements in ULC
527, certain programming features or options must be limited to specific values or not used at all as indicated below.

Program feature or option

Permitted in ULC 527
(Y/IN)

Possible settings Settings permitte

d in ULC 527

b) In the United States only:
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NOTICE TO USERS, INSTALLERS, AUTHORITIES HAVING JURSIDICTION, AND OTHER INVOLVED PARTIES

This product incorporates field-programmable software, in order for the product to comply with the requirements in UL
864, certain programming features or options must be limited to specific values or not used at all as indicated below.

Program feature or option

Permitted in UL 864
(YIN)

Possible settings

Settings permitted in UL 864

65.25 The installation document for products intended for smoke control applications shall include an
explanation of the concepts and requirements for smoke control, consistent with the NFPA 92, and
specifically how the manufacturer’s smoke control equipment can be used to accomplish the intended

smoke contro|
a) Cor

b) Del

functions. The following as applicable shall be included:
cepts and requirements for smoke control strategy;

neation of the specific control equipment intended to be employed‘to form

systens;

c) Wirl
conne
to-end

d) Ex3
rise af

e) Pro
dedicz

65.26 In the
requirements
a section whi

ng diagram(s) showing intended interconnection of the equipment, including
ction to general HVAC equipment, if separate, as well as t0 equipment for any
verification process;

plication; and

gramming of the system for the applicablestrategies, including an automatic
ted type systems.

United States only: Where supervising station signal processing equipm
of 34.4, Supervising Station Sighal Processing Equipment, the instruction mar

equipment requirements for the receiving'system:

a) Min

mum computer/server specifications;
1) Operating system class, minimum revision level and/or kernel type and rev

2) For PC-based systems and servers, the microprocessor manufacturer,
and_the-minimum speed of the microprocessor for which the software is deg
For_systems using minicomputers, the basic system model or family a
microprocessor make and its speed designation for which the software i

smoke control

guidelines for
required end-

mples for implementing the system in various applications, such as a wareholise and a high

weekly test for

ent meets the
ual shall have

ch specifically describes thesystem configuration. This section shall include the following

sion level.

type(s)/family,
igned to work.
5 well as the

5 designed to

operate.
3) Minimum disk storage space required.
4) Minimum internal memory size.

5) Required features (such as media needs, drivers, etc.

6) Required input/output functionality (such as serial ports, USB ports, and network cards).

7) Minimum release level of the system software.

b) Minimum supervising signal processing system configuration, including list of components
constituting minimum system configuration for redundant/non-redundant systems (including video
terminals, printers, computers, watchdog timers, and similar equipment), and compatible protected
premises units/transmitters and, if applicable, automation systems.
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c) Environmental controls — Hardware shall be located in an environment where the temperature is
maintained between 13 — 35 °C (55 — 95 °F) or at a level within the temperature rating range of the
equipment, whichever is greater. The environment shall also be maintained within the humidly
range rating of the equipment.

d) HVAC standby power — The HVAC system shall have 24 h of standby power. The standby power
for the HVAC shall be provided by the central-station’s engine-driven generator(s). When the
central-station chooses to do so, it may provide the standby power for the HVAC system by an
uninterruptible power supply (UPS), or similar equipment.

Exception: When the hardware is rated for use in environments with temperatures between 0 °C
(32 °F) and 49 °C (120 °F), standby power is not required for the HVAC system.

e) Sougce of power —

1) The supervising station processing control equipment or the enclosurg housing the
control equipment shall have with a permanent means for connection to the [branch circuit
supply which shall include provision for installing the supply conductors in conduit.

2) Hardware shall be powered by a UPS that complies with NFPA 72.

3) In order to perform maintenance and repair services a means for disconnegting the input
to a UPS and output from a UPS while maintaining* continuity of power pupply to the
automation system shall be provided.

4) When a power conditioner is being used, it-shall comply UL 1012. In order to perform
maintenance and repair service, a means fofdisconnecting the input to a power conditioner
and output from a power conditioner whilesmaintaining continuity of power to the automation
system shall be provided.

5) All sources of power for the signal processing equipment shall be within the rated voltage
range of the equipment.

f) Supply-line transient protection — Hardware shall be protected by transient yoltage surge
supprepsors that comply with"UL 1449. The transient voltage surge suppressors for|single-phase,
120/22p V AC systems shall*have a marked rating of 330 volts or less. The transient|voltage surge
supprepsors for 3-phase;~480 V AC or higher-rated systems shall have a marked rating of 400 volts
orless

g) Signaling linetransient protection —

1)< he communication circuits contained within the central-station builgling and not
conhected to the telecommunications network shall be protected by isolatgd loop circuit
protectors. These protectors shall comply with UL 497B, and shall have a marked rating of
50 volts or less.

2) Communication circuits connected to the telecommunications network shall be protected
by secondary protectors for communication circuits. These protectors shall comply with UL
497A, and shall have a marked rating of 150 volts or less. These protectors shall be used
only in the protected side of the telecommunications network.

h) Minimum system configuration — List of components constituting minimum system configuration
for required redundancy and/or fault tolerant systems (including CRTs, printers, computers,
watchdog timers, and similar equipment).

i) Software version — Instructions on how to display the software release version.
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j) A stipulation that no other software other than the operating system software and anti-
virus/security protection software shall be installed on the primary and backup computer/servers.

65.27 Detall

s on rechargeable standby power calculations, including:

a) Maximum battery amp hour capacity supported by any integral charger;

b) Nor

mal Standby load and time period(s);

c) Alarm load and time period(s); and

d) Incorporate safety margin into the calculated amp hour rating of 20 %.

65.28 Consistent with 7.8, indication of compatible version of the software employed
systems, by part number and revision level.

65.29
speaker utiliz

65.30 Wher
shall be includ

65.31 The f
the special af
95.5.2.4 - 95,

In acgordance with 27.2.6, the signal components from signal generation‘to and in

d to meet the low frequency signal tone need to be specified.

b BSIU software meets the requirements of 26.1 — 26.2,*thé information sp
ed in the installation instructions.

bllowing information shall be included where a contfol unit/accessory controls
plication mode/configuration sensitivity threshold(s) for smoke detectors in ag
5.2.6:

a) Thg
suitab
within
config
b) A W
maybe

c) Al

statement: “Detectors [Sampling ports] ‘set to the special application sen
e for use in areas where cooking appliances may be used. If cooking applia
the protected space, a normaliapplication detector or normal applica
iration must be used for that area.”

arning to users that the_special application mode of operation is not for ge
more prone to false alarms if used in unsuitable environments.

5t of examples ofsuitable and unsuitable environments for the detector, cons

requirgments in 65.31(a):

Excep
of the

fion: Thisnfoermation need not be included when It is provided in the installati
ntercorninected smoke detector.

in compatible

cluding output

ecified in 26.4

or determines
cordance with

bitivity are not
hces are used

fion mode or

neral use and

istent with the

bn instructions

d)A decription of potential nuisance alarm sources.

Exception: This information need not be included when It is provided in the installation instructions
of the interconnected smoke detector.

e) A description of the method to configure the detector's special application sensitivity.

f) A description of the method to provide a visual indication with identifiable markings for detectors

operat

ing in the special application mode in accordance with 95.5.2.7.

66 Operating Instructions

66.1

A control unit that is not intended to have an operator in attendance shall be provided with simple

operating instructions. These instructions shall be on the cabinet front or on a separate sheet that can be

framed and lo

cated adjacent to the control unit.
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66.2 When separate from the control unit, the instructions shall include the model number of the control
unit and be referenced in the control unit marking by number and issue number and/or date.

66.3 The instructions shall include a capsule description of pertinent conditions applicable to the
particular control unit as described in 65.19 and 65.20.

66.4

In addition to the requirements in 66.1 — 66.3, a blank space shall be provided on the instruction

sheet to fill in the name, address, and telephone number of the local service representative to contact in
the event of trouble.

66.5 Where the instructions appear on a separate sheet, a notation shall be added on the bottom that the
instructions are to be framed and placed adjacent to the control unit for ready reference.

66.6 Operati
premises unit
unit.

66.7 In addit
obtain the Fiel

67

67.1
language othg
provided in thg

that has no user operating controls and where all signals are annunciaied at

on to the requirements in 66.1 — 66.6, and 62.32, instructions.describing the
d Detection Device Activity Report and the minimum equipment required.

In the Unjited States Only: International Languages

A product is not prohibited from providing manuals, markings, labels, displays, and

r than American English. All information necessary to safely operate the g
language(s) supported.

ng instructions are not required for a remote station, proprietary, or central istation protected

the receiving

procedure to

controls in a
anel shall be

67.2 Warning label(s) and marking(s), in the minimum base language, shall be permanenfly attached to

the product as

67.3
label(s) and n
placement of t
installed, each

described in 62.1 and 62.26.

In addifion to 67.2, where the product supports multiple languages, additional lang

harking(s) are not prohibited from being separately provided with the prod
he warning label(s) and marking(s) are described in the installation instructiong
warning label(s) must have a guide mark to ensure proper location, or permg

on top of like labels in/on the equipment as described in 62.1 and 62.26.

67.4 Operatg
Instructions, s

r instructions mounted next to the control panel, as described in Section
nall include a capsule description of pertinent conditions, in the language of the

67.5 Prograrn

uage warning
uct when the
. Where field-
nently placed

56, Operating
equipment.

nhmihg and installation instructions. If the programming and installation in

structions are

provided in muftiple Tanguages, then all language versions shall be provided as required by

67.6 Allrequ

ired marking must be translated into each language provided.

PERFORMANCE TESTS

68 General

68.1

Products fully representative of production shall be used for each test.

1.

68.2 Voltage, current and temperature dependent tests shall be conducted on representative samples at
maximum ratings.
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68.3 Functional tests shall be conducted on samples representative of all combinations of features and

options.

68.4 Unless otherwise specified, the test voltage for each test of a product is to be as indicated in Table
68.1 at the rated frequency of the product:

Table 68.1
Test Voltages
Product rated voltage, nameplate Test voltage
110-120 120
60 cy .a:c, 56166 \,yu:c
220 -240 240
Rafed frequency Other Maximum marked rating
DC Battery circuit Markedinominal battery voltage

110-120 120

50 cycle 220 220
240 240

68.5 Differe

68.6 Produg
accordance \
Instructions) t
by the produg
they produce

68.7 Produg
the requireme
a)inC

nt samples may be used for each test unless stated.otherwise.

vith the manufacturer’s instructions (refer¢to Section 65, Instructions Wir

t manufacturer as compatible with the-product except that substitute devices
equivalent actuation of the product and equivalent circuit loading.

nts identified in 68.8:
anada only:

1) CSA-C22.2 Ne..60950-1; or
2) CSA C22:2'No. 60065; or
3) CSA-€22.2. No. 62368-1.

b) In th

e.United States only:

ts, together with the associated input and:output devices shall be inte

p form the representative test sample. The input and output devices shall be t

ts that meet the requirements_of the following standards are not required to b

rconnected in
ng Diagram /
hose specified
may be used if

e evaluated to

1) UL 62368-1;
2) UL 60950-1; or,

3) UL 60065.

68.8 Products that meet the requirements of the standards identified in 68.7 are not required to be
evaluated to the following:

a) 50.3, Evaluation of Conformal Coatings on Printed Wiring Boards.

b) Section 79, Dielectric Voltage-Withstand Test.

c) Section 80, Electric Shock Current Test.
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d) Section 89, Tests on Special Terminal Assemblies.

e)
f)

‘@

‘QO

1.4,

©

g9)91.6

h)

[<e]

1.7

1.2,

Abnormal Operation Tests — Operation.
Abnormal Operation Tests — Electronic Components.
, Abnormal Operation Tests — Transformer Burnout.

, Abnormal Operation Tests — Communication Circuits.

i) Section 92, Mechanical Strength Test for Metal Enclosures and Guards and Enclosure Parts
Secured with Adhesive.

j) 39.3.
k) Sect
1) Secti

m) Seg

68.9 When ¢
tested in that

68.10 All me|
69 Maximun

69.1 A prody

[T
on 40, Internal Materials.
bn 93, Ignition Test Through Bottom-Panel Openings.

tion 98, Leakage Current Test.

product must be mounted in a definite position in order {0 function as intend
osition.

Bsurements are to be made with a true RMS meter or an oscilloscope.
n Rated Load

ct shall operate as intended and without the risk of fire, electric shock, or inju

with all external circuits connected to maximum rated load.

69.2 Maximy
circuit or the
instructions/wi
to the value dg

69.3 Units th
both, shall be
the maximum

70 Normal C

m rated load is that value. of impedance which causes rated current to flow i
maximum number of (specific devices or appliances, as specified in th
ring diagram, connected to the external circuit, with the input voltage to the prag
termined by 68.4.

at are provided.with connectors for the installation of accessories or with open
Subjectedto the tests in this standard with such connectors or card slots, or b
rated output capability for the unit specified by the manufacturer.

ed, it shall be

ry to persons

n the external
e installation
duct adjusted

card slots, or
pth, loaded to

Dperation

70.1

Test samples as detailed in Section 68, General, shall be actuated for all functions provided by the

system type, and by the incorporated features and options. The resultant sequence of operation shall be in

accordance wi

th the normal operation test requirements and 70.3.

70.2 When the emergency power supply is a battery, normal operation on main power supply shall be
obtained with the battery disconnected or in any state of discharge.

70.3 A product shall be capable of operating for all conditions of its intended performance when used in
conjunction with initiating devices, notification appliances, power supplies, and interconnected equipment
to form a system of the service specific type indicated in the marking and shown in the installation wiring

diagram/instru

ctions.
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70.4 To determine compliance with 70.3, initiating devices, notification appliances, interconnected
equipment, and power-supply circuits are to be connected to the product as specified by the installation
wiring diagram/instructions to form a typical system, and the system operated for each condition of its
intended performance.

70.5 The items in 70.5 (a) — (d) used for testing are to be those specified by the installation wiring
diagram/instructions of the product. Substitute devices, unless otherwise indicated, are not prohibited from
being used where they produce equivalent circuit loading and actuation of the product.

a) Initiating devices (fire alarm boxes, heat detectors, smoke detectors, sprinkler supervisory
switches, feedback (or “proof”) sensors, and similar devices);

b) Notié

c) Releasing devices (solenoids and valves); and

d) Inte
device
device

rconnected equipment (control-unit accessories, other control units, \annunciators, releasing
s, door-hold release devices, emergency exit locks, HVAC @quipment, $upplementary
s, and the like).

70.6 During ircuit shall be

supplied from

the tests in Sections 68 — 103, Performance Tests, €ach power-supply @
a source of rated frequency and voltage as specifiedin%8.4.
71 Monitoring for Integrity

71.1 General

71.1.1 Sam
conditions.

71.1.2 Supse
the provision
voltage to a vi
supply and re
Referto 17.1

71.1.3 To dd
fault, adverss
with the repre
to be separat

bles as detailed in Section 68, General; shall be tested for the required trouble

rvision of extended circuits required by Section 23, Circuits, shall include the ¢
bf supply from the control unit to the associated peripheral equipment. A redu
hlue less than the minimum value required for normal operation shall be consi
Sult in a type of trouble signal (common or specific) required for the associated
- 17.3.

termine if-a product complies with those requirements that specify the applica

signal of fault

rcuits used for
ction of supply
dered a loss of
control circuit.

ion of a circuit

condition,* or malfunction of specified equipment/components, the investig
sentative system combination in the normal supervisory condition. The fault ¢

supervisory ct

blyhintroduced, the results noted, the fault removed, and the system restore

ion is to start
ndition is then
to the normal

71.1.4 The tests shall be performed in both alarm and standby modes and repeated for operation on
emergency power supply batteries (AC fault condition). The control unit shall be capable of normal
operation after testing.

71.2 Components

71.2.1

When the activated position of any normally preset mechanism or similar part of a product

requires manual restoration in order to permit normal signaling performance of the system, such position
shall be indicated by a trouble signal.

In the United States only:
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Exception: Either an audible- or visual-only trouble signal at the operator interface is acceptable for
mechanisms that are part of the supervising station equipment.

71.2.2 The operation of any manual-switching part of a product to other than its normal or activated
position while the system is in the normal supervisory condition shall be indicated by a trouble signal,
when the activated position of the switch interferes with normal operation of the system.

In the United States only:

Exception No. 1: Either an audible- or visual-only trouble signal at the operator interface is acceptable for
mechanisms that are part of the supervising station equipment.

Exception No.
circuit shall ca

2: Operation of a disconnect switch or disable function affecting the operation
/Se a supervisory signal.

of a releasing

71.2.3 To delermine if a switching part of a product complies with 71.2.1 and 71.2:2, the investigation is

to start with th

to be operated

72 Electrica

721
72.1.1 Circu
72.2 Power
72.2.1  With

current of the
under all cond

General

b representative system combination in the normal supervisory condition; the s
for signals with the manual-switching part in each position.

I Ratings Test

t classifications of a product shall comply with the limits specified in 5.13.
nput circuits

he product energized from rated yvoltage and connected to maximum rated |
product shall not exceed the niarked rating of the product when the produ
tions of intended use.

ystem is then

bad, the input
ct is operated

72.2.2 Wherg the operating voltage of a product is specified at two or more discretg values, the
requirement in 72.2.1 shall be applied at each voltage rating.
72.2.3 Where the input teithe product is specified as a voltage range, the input current rafing shall be a

single value th

range.

at is equal’to or greater than the measured input current obtained at any volt

hge within the

72.3 Other dxternal circuits

72.3.1
wiring method

s permitted by:

a) In Canada only: CSA C22.1.

b) In th

e United States only: NFPA 70.

72.3.2 The actual measured values of any circuit shall not exceed the rating for that circuit.

All external circuits shall be electrically rated to permit proper installation of the product using

72.3.3 The electrical rating of a circuit shall indicate the maximum circuit voltage under any operating
condition including an open circuit and the maximum circuit current (or wattage for an audio product) under
any condition of normal operation.
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72.3.4 Where a circuit fault condition will cause a circuit current in excess of the normal current rating,
either:

a) The maximum fault current shall be indicated; or

b) The minimum size wire capable of handling the fault current shall be indicated.

72.3.5 There shall be coordination between the maximum fault current and the overcurrent or current
limiting protection required in Section 46, Protective Devices.

73 In the United States Only: Power-Limited Circuits Test

73.1 General

73.1.1  All figld-wiring circuits that derive energy from power sources connected tocacontrpl unit shall be
classified as @ power-limited or non-power-limited circuit. A circuit shall be considered non-power-limited
unless otherwise identified in the installation documentation and marking on the)product.

73.1.2 The power source (or sources) supplying a power-limited circuit ‘'shall be either intlerently limited
requiring no [overcurrent protection or limited by a combination of @ power source and overcurrent
protection deyices such that a power-limited circuit has electrical characteristics as describef in Table 73.1
or Table 73.2.

Table 73.1
Power Limitations for-AC Circuits
Inherently limited-power source Not inherently limited pgwer source
L (overcurrent protection not required) (overcurrent protection required)
Circuit vditage V,,.,°
0-20 over.20 - 30 | over 30 - 100 0-20 over 20 — 100 over 100 —
150
Power limitationy VA ,,.,° (volt- - - - 250¢ 250 -
amps)
Current limitatiofs |4, (@amps) 8.0 8.0 150/V max 1000/V ax 1000/V ax 1.0
Maximum overcpirrent protection - - - 5.0 100/V nax 1.0
(amps)
Power source VA (volt- 5.0 X Vax 100 100 5.0 X Vjax 100 100
maximum amps)
nameplate ratings |~ S 5.0 100V, 100V, 50 100V, 100/V,p
(amps)

NOTE — Reproduced-
& Vmax i the maximum output voltage regardless of load with rated input applied.

B VA, ., is the maximum volt-ampere output after 1 min of operation regardless of load and with overcurrent protection bypassed if
used. Current-limiting impedance shall not be bypassed when determining |, and VA 4.

© lmax IS the maximum output current under any noncapacitive load, including short circuit, and with overcurrent protection bypassed
if used. If a transformer limits the output current, I, limits apply after 1 min of operation. If a current-limiting impedance,
determined to be suitable for the purpose, is used in combination with a nonpower-limited transformer or a stored energy source,
such as a storage battery to limit the output current, the limits apply after 5 s of operation.

9 If the power source is a transformer, VA, is 350 or less when V., is 15 or less.
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Table 73.2
Power Limitations for DC Circuits

Inherently limited power source (overcurrent Not inherently limited power source
L protection not required) (overcurrent protection required)
Circuit voltage V,,,,°
0-20 over20- | over30- over 100 0-20 over 20 — over 100 —
30 100 - 250 100 150
Power limitations VA,,,,° (volt- - - - - 2504 250 -
amps)
Current limitations I,,,,° (@mps) 8.0 8.0 150/V max 0.030 1000/Vax | 1000/V ax 1.0
Maximum overcurrent - - - - 5.0 100/V nax 1.0
protection (amps)
Power source VA (voIt- 5.0 XV ax 700 1700 0.030 X 5.0 X Vax 1700 100
maximum amps) Vmax
?;mgz'ate Current 50 100N oy | 100/V;pay 0.030 5.0 oy, || 100mv,,,,
(amps)

Note — Reprodu

ed in part from the NFPA 70, copyright National Fire Protection Association, Quiney{MA 02269.

&V max is the may

B VA ax is the ma

bypassed if useq
determined to be

used. Current-limiting impedance shall not be bypassed when determining I,,.x and VA ¢

° Imax IS the maximum output current under any non-capacitive load, including short.ciréuit, and with overcurrent prd

such as a storagg battery to limit the output current, .., limits apply after 5 s of leperation.
4 If the power solirce is a transformer, VA .., is 350 or less when V., is 15 or less.

imum output voltage regardless of load with rated input applied.

ximum volt-ampere output after 1 min of operation regardless of load andiwith’overcurrent protect|

. If a transformer limits the output current, |,,, limits apply after J~min’ of operation. If a current-limi
suitable for the purpose, is used in combination with a nonpowet-limited transformer or a stored g

on bypassed if

tection
ing impedance,
nergy source,

73.1.3 Relative to 73.1.2, acceptable means for cusrent limiting include:

a) Tran

c) Circ
temper

d) Suitable current-limiting impedances (positive temperature coefficient varistor, and

73.1.4 Relat

a) Circ

b) Thelmal link embedded within thé,winding overwrap of a transformer;

sformer winding impedance;

it components (resistors, regulators, transistors, and similar devices) which cq
ature test under |, gz-condition; and

ve to 73:1.2, the following are not acceptable means of current-limiting:

it component burnout;

b) Permanent or replaceable fuses;

¢) Opening of conductors on printed-wiring boards; and

d) Opening of internal wiring conductors

mply with the

the like).

73.1.5 The overcurrent protection device specified in 73.1.2 shall be of the non-interchangeable type
such that it shall not be renewed in the field with an overcurrent device having a higher current rating.

73.1.6  When conducting |,.x and VA,,x measurements, all overcurrent protection devices of the control
unit are to be short-circuited. However, current-limiting devices are not to be bypassed and are to be
allowed to remain functional.

73.1.7 Where the product contains a float battery charger, Vax, Imax, @nd VA ,2x measurements are to be
conducted with both AC and battery connected to the product. If the product contains a battery transfer
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relay or contains a trickle charge battery circuit, measurements of V., lhax. @nd VA,.x are to be
conducted with the product first energized only from the AC power source and then repeated with the
product energized solely from the battery. The battery used during these measurements is to have the
largest capacity as specified in the manufacturer’s installation document.

73.1.8 The loads referenced in 73.2.1 — 73.4.1 shall be resistive.
73.2 Maximum voltage

73.2.1 With the product energized only from its rated primary power source, the output voltage of the
circuit under test is to be measured while the circuit is connected to full rated load and under open circuit
conditions. The maximum voltage recorded under these two conditions is to be considered V... Where

the product i
energized sol
Vmax Value g
requirements

73.3 Maximum current

73.3.1 Inor

draw rated cdirrent is to be connected across the circuit. The current through the load rg

noted and th

hcorporates a secondary source of supply, the test is to be repeated wit
bly from the secondary power source and with the primary power source.disc
btained from each power source is to be considered separately)when
of Table 73.1 or Table 73.2.

Jer to determine compliance with the |,,,, limitation, a variable load resistor]

e load removed. The resistance of the load shall then be incrementa

momentarily

be repeated yntil a short-circuit condition is obtained. The l6ad resistor is then to be readju
capable of prpducing and maintaining a current equal to.the maximum permitted in Table 7}
73.2. The logd resistor is then to be connected to the-circuit and the current through th

measured aft

73.3.2 The

energized and the peak value for circuits that pulse the output. The measurement of the tim

when the out
continuously

momentary period where the output.current temporarily drops below the required |, value |

73.3.3 Whe
transformer b
The results s
the |, limitat

connected across the circuit while noting the current, and then removed. Th

h the product
bnnected. The

applying the

initially set to
sistor is to be
ly decreased,
e method is to
sted to a value
(3.1 and Table

r 1 min or after 5 s as determined fropiin Table 73.1 and Table 73.2.

maximum current measurement’is to be the rms value for circuits that

but is initially energized with"the load specified in 73.3.1 and continues until
below the |, value indicated in Table 73.1 and Table 73.2. The time period is

e a transformerlimits the value of I,,,,, and when I,,,, cannot be maintained fq
Lirnout, a pletof current versus time is to be generated and the graph extrapo
tisfy the-reéquirement of the test when the extrapolated value of |, at 1 min dg
ions as.ndicated in Table 73.1 and Table 73.2.

b load resistor

are constantly
e period starts
the current is
to include any
mit.

r 1 min due to
ated to 1 min.
es not exceed

73.3.4 Whereadransformer does notlimit the current of | and when the maximum currd

int through the

load resistor cannot be maintained for 5 s due to current-limiting devices (opening of thermal link power
supply foldback, PTC varistor effect, and similar devices) the current load resistor shall be adjusted to a
value which will produce a current just above the |, value indicated in Table 73.1 and Table 73.2. The
results are in compliance when the |« value stated in Table 73.1 and Table 73.2 cannot be maintained for
more than 5 s.

73.4 VA,.x (not inherently limited circuits only)

73.4.1 In order to determine VA,,.,, the product is to be energized from a rated source of supply and the
circuit under test open-circuited. A variable load resistor, initially set to draw rated circuit current, is then to
be connected across the circuit, the circuit voltage and current recorded, and the load removed. The
resistance of the load is then to be incrementally decreased, momentarily reconnected across the circuit
while recording the voltage and current, and then removed. This procedure is to be repeated until the load
resistance has been reduced to a short circuit. Using the recorded voltage and current, the volt-ampere
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output under each load condition is to be calculated. The load resistor is then to be adjusted to that value
which produced the maximum volt-ampere calculated and then connected to the circuit. After 1 min, the
voltage and current are again to be measured. The results of this test are acceptable if the calculated volt-
ampere output of the circuit after 1 min does not exceed the value specified in Table 73.1 and Table 73.2
as appropriate.

74 In Canada Only: Power Source Limitations for Class 2 Circuits Test
741 General
74.1.1 All field-wiring circuits that derive energy from power sources connected to a control unit shall be

classified as Class 2 or non-energy-limited circuit. A circuit shall be considered non-energy-limited unless
otherwise identified in the installation documentation and marking on the product.

74.1.2 The power source (or sources) supplying a Class 2 circuit shall eithér utilize overcurrent
protection, be|energy limited requiring no overcurrent protection, or limited by a-¢embinatipn of a power
source and oyercurrent protection devices such that a Class 2 circuit has électrical chafacteristics as
described in Table 74.1.

74.1.3 The gvercurrent protection device specified in Table 74.1 shall be of the non-interchangeable type
such that it capnot be renewed in the field with an overcurrent devigeshaving a higher current|rating.

Table 74.1
Power Source Limitations for,Class 2 Circuits
Circuit Overcurrent protection provided? Overcurrent protection|not provided?
Circuit voltage V., 0-20 over 20-30 | over30~60 | over 60— 150 0-20 over 20 - 30/ | over 30 - 60
(V)°
Maximum overgurrent 5 100/ Vae® 100/ Vo 100/ V oy

protection (arpps)

Maximum |, (amps)

supplied from pfimary - — - - 7.5 5 -
battery(ies]°.
Maximum |, famps)
supplied from durrent — - - 100/ Vinax? 5 100/ Vinax® 100/ yma®
limiting devide® .

@ Class 2 circuits with a V£, 0f*60 V or less shall have the current limited by either overcurrent protection rated as irjdicated for the
Vmax: OF the currgnt is supplied from:

(i) primary patteries that under short-circuit will not supply a current exceeding the currents indicated after 1 mi

n;

(i) a Class Z circurt fransformer;

(iii) a device having characteristics that will limit the current under normal operating conditions or under fault conditions to a
value not exceeding the current indicated for the V,,,,, or

(iv) a device having a Class 2 output. Class 2 circuits with a Vmax exceeding 60 V shall have the current limited by an
overcurrent protection rated a maximum of 100/V,,, amps and in addition a current limiting means, other than overcurrent
protection, which will limit the current under normal operating conditions or under fault conditions to a value not exceeding
100/V pax-

b V,ax: Maximum output voltage regardless of load, including open circuit, with rated input applied.

® lmax: Maximum output current (amps) under any non-capacitive load, including short-circuit, and with overcurrent protection
bypassed, when used.

9 A primary battery for Class 2 power sources consists of one or more cells electrically connected under the same cover with each
cell producing an electrical current by an electrochemical reaction that is not reversible, that is, non-rechargeable.

¢ A device having energy-limiting characteristics may consist of a series resistor of suitable rating, an inherent high impedance in
the source, or other similar device.
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74.1.4 When conducting |, measurements all overcurrent protection devices of the control unit are to
be short-circuited. However, current-limiting devices are not to be bypassed and are to be allowed to
remain functional.

74.1.5 Where the product contains a float battery charger, V., and l,.,, measurements are to be
conducted with both AC and battery connected to the product. If the product contains a battery transfer
relay or contains a trickle charge battery circuit, measurements of V., and |« are to be conducted with
the product first energized solely from the AC power source and then repeated with the product energized
solely from the battery. The battery used during these measurements is to have the largest capacity as

specified in the manufacturer's installation document.

74.1.6 The loads referenced in 74.2, Maximum Voltage, and 74.3, Maximum Current, shall be resistive.

74.2 MaxinJum voltage

74.2.1 With
circuit under

conditions. The maximum voltage recorded under these two conditions is\to be considere

the product i
energized sol
Vmax Value (@
requirements

74.3 Maximum current

74.3.1 Inor

draw rated cdirrent is to be connected across thegcircuit. The current through the load rg

noted and th

momentarily fleconnected across the circuit while noting the current, and then removed. Th

be repeated U
capable of pr

resistor is thep to be connected to the circuit and the current through the load resistor measu
75 Battery Tests

75.1 General

75.1.1 This ftest is-to be conducted in conjunction with Section 78, Component Temper

products proVv

the product energized only from its rated primary power source,th& output
est is to be measured while the circuit is connected to full rated oad and und

hcorporates a secondary source of supply, the test is to“be repeated wit
bly from the secondary power source and with the primary)power source disc

btained from each power source is to be considered separately when
of Table 74.1.

Jer to determine compliance with the [, limitation, a variable load resistor]
e load removed. The resistance:of the load shall then be incrementa

ntil a short-circuit condition jistebtained. The load resistor is then to be readju
bducing and maintaining-a-current equal to the maximum permitted in Table

dedwith emergency power supply batteries.

voltage of the
er open circuit
0 Viax- Where
h the product
bnnected. The

applying the

initially set to
sistor is to be
ly decreased,
e method is to
sted to a value
/4.1. The load
red.

ature Test, on

75.2 Discharged battery

75.2.1
85 % of the m

arked nominal battery voltage.

The terminal voltage of a battery discharged as specified in 75.2.2 — 75.2.5 shall not be less than

75.2.2 The battery is first to be charged by applying AC input power to the product for 48 h, during which
the product is to be operated continuously with normal standby load connected. AC input is then to be
disconnected, and terminal voltage of the battery is to be measured one min after disconnection.

75.2.3 The battery is then to be discharged by maintaining the normal standby load connected to the
output for the applicable period specified in (a), (b), or (c):

a) 4 h, where secondary (standby) power is intended to be used in conjunction with an engine-
driven generator;


https://ulnorm.com/api/?name=UL 864 2024.pdf

194 CAN/ULC 527:2024 ¢+ ANSI/UL 864 OCTOBER 25, 2024

b) 24 h; or

¢) A longer than 24-h period as described in the installation document of the product.

75.2.4 For products which normally have no status change signaling operations during the discharge
period, the normal standby load shall be the quiescent current of the product plus any specified normal
supervisory power supply loads not automatically disconnected upon transfer to secondary power. For
products which will normally have status-change signaling occurring throughout the discharge period such
as, DAC and performance based communication, signal receiving centers, and RF repeaters, and which
draw more operating current when signaling then while in the quiescent mode, the normal standby load
shall be a steady state load equal to the signaling current of the product plus any specified normal
supervisory power supply loads not automatically disconnected upon transfer to secondary power.

75.2.5 Atthg conclusion of the normal standby discharge period, all products operating-alafm notification
appliances uskd for evacuation or to direct aid to the location of an emergency, with thg exception of
emergency vdice/alarm communications systems, shall have the maximum ratedalarm load applied for
the following amount of time as required by the intended use, or any longer period as degcribed by the
manufacturerq installation instructions:

a)2h;
NOTE: Minimum per NBC High Rise.
b) 1 h;
NOTE: Minimum per NBC Group B, C and D Occupancies.
c) 30 min;

NOTE Mjnimum per NBC all other systems.

d) 15 r":[in; and/or

NOTE: Minimum per National Fire Alarm-and Signaling Code, NFPA 72, Emergency Communication System.

€) 5 mip.

NOTE: Minimum per NBC a’building not equipped with an annunciator, and National Fire Alarm and Signgling Code, NFPA
72, Gengral Evacuation.

Excepftjon: Wheré a combination system includes carbon monoxide signaling, aftef the 5 min of
carbon| monoxide alarm, the maximum carbon monoxide single and multiple station alarm load
shall cpntinue to be applied for a period of not be less than 12 h. The 5 s "off" time|of the carbon
monox|de-single and multiple station alarm signal shall be permitted to be changed tp 60 s +10 %.
Additionally, the 12 h period is permitted to be eliminated when the product’s installation
instructions stipulate:

a) The system be monitored by:
b) In Canada only: A fire signal receiving centre with emergency response.

¢) In the United States only: A supervising station with emergency response, both aspects
meeting the National Fire Alarm and Signaling Code, NFPA 72.

d) The 12 h carbon monoxide single and multiple station alarm period is met by a self-
powered wireless signaling device meeting:

e) UL 464/ULC 525, or by a CO detector with integral sounder meeting UL 464/ULC 525
sound output.
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75.2.6 The terminal voltage of the discharged battery shall then be measured.
75.3 Charged battery

75.3.1 The terminal voltage of a battery charged as specified in 75.3.2 shall be at least 95 % of the
voltage measured in 75.2.2.

75.3.2 At the conclusion of the test sequence described in 75.2.2 — 75.2.5, AC input power is to be
reapplied to the product for 48 h. During charging, the product is to be operated continuously with normal
standby load connected. At the conclusion of the 48 h recharge time, AC power is to be disconnected and
battery terminal voltage measured after 1 min.

75.4 Dischgrged battery — second trial
7541 The

voltage after
specified in 7}

erminal voltage of a battery shall not be less than 85 % of the marked n
the battery has been discharged as specified in 75.2.3 and 75.2.5"followin
b.3.2.

bminal battery
g charging as

76 Standby|Operating Power Test for Releasing Devices

76.1 Releaging device service — extinguishing agents and water suppression
76.1.1 Whilg¢ connected to each releasing device specified in the installation docunpent, products
controlling deyices for release of an extinguishing agent shall' be capable of activating the refeasing device
after 24 h of joperation of the standby source of power.with which it is provided. When the primary AC
power to the product is momentarily reconnected prior to operation for extinguishant releasg, the resulting

internal electr|

76.1.2 Whe
actuation, th¢g
immediately f

76.1.3 Whe
and the like, i
voltage to the
rated level w

cal transients shall not cause false operation of the release mechanism or circ

e the system configuration.employs cross-zone release or single-zone, m
standby operating source.Shall be capable of supplying an additional 5 mi
bllowed by the capability(ofireleasing the extinguishing agent.

e a continuous lpad, such as that created by solenoid release valves, motor
5 specified, thestandby operating source shall maintain at least 85 % of the r
releasing deVices after 60 s energization of the release circuit. If voltage is les
hen 60 s’have elapsed, the maximum time during which the standby ops

Liitry.

Iltiple-detector
h alarm signal

mechanisms,
ated operating
s than 85 % of
brating source

maintains the
document.

minimum ‘operating voltage (85 % of rated voltage) shall be specified in {he installation

76.2 Releasing devices — non-extinguishing and non-water based

76.2.1  When required to provide a secondary power source as described in 33.1, Power Supplies, and
while connected to each releasing device specified in the installation document, or equivalent load,
products controlling devices for release shall be capable of activating the releasing device after 24 h of
operation of the standby source of power with which it is provided. When the primary AC power to the
product is momentarily reconnected prior to operation for release, the resulting internal electrical
transients shall not cause false operation of the release mechanism or circuitry.

76.2.2 Where a continuous load, such as that created by motor mechanisms, and the like, is specified,
the standby operating source shall maintain at least 85 % of the rated operating voltage to the releasing
devices after 60 s energization of the release circuit. If voltage is less than 85 % of rated level when 60 s
have elapsed, the maximum time during which the standby operating source maintains the minimum
operating voltage (85 % of rated voltage) shall be specified in the installation document.
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77 \Variable Voltage Operation Test

77.1 The product, when connected to maximum rated load as described in 69.2, and subjected to the
input voltage conditions described in 77.2 — 77.4, shall operate as intended and without risk of fire or
electric shock during all conditions of intended use. At each input voltage, all conditions of intended use

are to be maintained until constant temperatures of its parts are reached, or a minimum of 2 h.

77.2 The product is to be subjected to the following variable voltage conditions:

a) 110 % of the rated primary input voltage specified in 68.4, General. The secondary power source
is to be connected to rated voltage;

b) 110
voltags

c) 859
transfe
source

d) 85
voltags

77.3 Incond
stable potentic

77.4 The red
installation wir]

77.5 Theinc

77.6
separate sour
operation.

77.7 A prody
charged batte
product with th
be capable of
85 % of rated

n/IO Uf t; IS TTial II\UUI |atcu' TTOTT Iil Idi Dtdl IU”Uy IUdttUl y VU:tng Ul |atcu' SCLUI Iddl
specified in Section 68, General. The primary input voltage is to be disconnee¢

b of rated primary input voltage specified in Section 68, General, or,_at|some
I voltage as specified in 97.3.3. The standby battery or, when provided, a sec
shall be disconnected; and

o of the marked rated nominal standby battery voltage cor-rated secondary
specified in 68.4, General. The primary input voltage is to.be disconnected.

Licting the reduced voltage test, the voltage is to bé reduced by a means that
| of the required value under the most severe conditions of normal loading.

uced voltage tests are to be made with the“maximum line impedance as in
ng diagram connected to all external circuit(s).

reased voltage tests are to be made‘with zero-line impedance in each external

In thos¢ cases where different components or units of a combination system obtai

ces, each source is to beindependently varied while the system is tested

ct intended tobe-Used with a standby battery shall have sufficient capacity
ry under all gonditions of intended operation, including sufficient capacity t
e battery disconnected or fully discharged. In any operating mode, the battery

oltage-or at some lower level of transfer voltage as determined according to 9]

power input
ted;

lower level of
pondary power

power input

will maintain a

dicated in the

circuit.

n power from

for its normal

to maintain a
b operate the
charger shall

maintaining the battery in the charged condition when the product input is at @ maximum of

r.3.3.

77.8 A charg

ed battery s definredasa battery travingthecapacity to maintaimtheproduct

supervisory and alarm conditions for the time period required in Section 75, Battery Tests.

in the normal

77.9 A releasing-device control unit or local control unit acceptable for release of an extinguishing agent
is to be tested for operation at the lower voltage specified in 77.2(c). With the maximum number of
releasing actuating devices connected, each releasing actuating device shall operate properly and
completely upon actuation.

77.10 An audio amplifier shall deliver not less than 60 % nor more than 170 % of its rated output power
(80 — 130 % of rated output voltage) when the power-supply input voltage is subjected to the variable
voltage conditions described in 77.2. The 1 kHz signal described in 97.6.2 is not to be adjusted.

77.11 When the power-supply input voltage is established at the variable voltage conditions described in
77.2, the 1 kHz signal described in 97.6.2 is to be varied, as needed, so that the rated output voltage is
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delivered to the load. The amplifier shall comply with the requirement of 94.1.2.1 and 94.1.2.2 at the
variable voltage conditions described in 77.2.

78 Component Temperature Test

78.1 A product, when operated under any normal condition of intended use and at maximum rated load,
shall not reach a temperature at any point high enough to:

a) Result in a risk of fire or risk of electric shock;

b) Adversely affect any materials in the product; or

e 78.2.

c) Exc

Exception: A component with a temperature exceeding that indicated in Table78.1 may be used
when feliability data at the higher temperature is provided by the manufacturer|to justify its use.

78.2 All valiies for temperature rise apply to equipment intended for use with ambien{ temperatures
normally prevpiling in occupiable spaces which usually are not higher than 25.°C (77 °F). When equipment
is intended specifically for use with a prevailing ambient temperature constantly more than (25 °C (77 °F),
the test of the equipment is to be made with the higher ambient-temperature, and |the allowable
temperature rjses specified in Table 78.1 and Table 78.2 are to beseduced by the amount of the difference
between that higher ambient temperature and 25 °C (77 °F).

Table 78.1
Maximum Temperature Rises'= Electronic Components
Normal standby (i.e., any long | Alarm condition (i.e., short
term fire or smoke control term opergting condition
. condition of operation or any of fire, smoke control, or
Component or device non-fire or non-emergency emergengy signaling)
operating condition)
OC (OF) OC (OF)
a) Components
1) Capacitor$® 25 (77) 40 (104)
2) Resistorsf]
Carbon 25 (77) 50 (122)
Wire-wgund 50 (122) 125 (257)
Other 25 (77) 50 (122)
b) Solid-State Devices Refertoc

2 In lieu of complying with these temperature limits, a component shall meet the derating parameters specified in Table 54.1 or the
component reliability assessment specified in 54.5.1, Exception (b) or (c).

® In lieu of complying with these temperature limits, a resistor shall not dissipate more than one-half of its maximum power rating
under the test conditions specified or component reliability data based on actual performance in a similar application, or MIL-
HDBK-338, or equivalent, such that the failure rate is equal to or less than 0.5 failures per million hours of operation.

¢ The temperature of a solid-state device (such as a transistor, SCR, or integrated circuit) shall comply with one of the following:
1) Not exceed the temperature limits specified in both (i) and (ii):

i) 50 % of its rated junction temperature, or storage temperature when not rated for junction temperature, during the
normal standby condition and during any non-fire or emergency signaling condition.

Table 78.1 Continued on Next Page
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Table 78.1 Continued

Normal standby (i.e., any long | Alarm condi
term fire or smoke control
condition of operation or any
non-fire or non-emergency

operating condition)

Component or device

tion (i.e., short

term operating condition
of fire, smoke control, or
emergency signaling)

°C (°F) °C

(°F)

i) 75 % of its rated junction temperature, or storage temperature when not rated for junction temperature, under the alarm
condition or any other short term condition of operation which produces the maximum temperature dissipation of the
component.

For reference purposes, 0 °C (32 °F) shall be determined as 0 %. For integrated circuits, the loading factor shall not

exceed

50 % of its rating under the normal standby condition and 75 % under any condition of operation.

2) Not exceeq

i) For int
Microcir
requiren

ii) A quality control program established by the manufacturer consisting of inspection and testing of all perti
ers of 100 % of components either on an individual basis, as part of an assembly, or the equivalen{.

paramet
i) Each
tempera
), followe

iv) Comp
that the

100 % of its rating under any condition of normal use and the component is subjected to one of\h

pgrated circuits the component complies with the requirements of MIL-STD 883H, Test Method’St
uits. For all other solid state devices (such as diodes, transistors, SCR’s, LEDs) the component cq
ents of MIL-STD-750F.

passembled production unit is subjected to a burn-in test under the conditian which results in the m
ures for 24 h, while connected to a source of rated voltage and frequency'in an ambient of at leasf]
d by an operation test for normal signaling performances.

onent reliability data based on actual performance in a similar applieation, or MIL-HDBK-338," or 4
ailure rate is equal to or less than 0.5 failures per million hours_of\operation.

le following:
ndard for
mplies with the

hent

hximum
49 °C (120 °F

bquivalent, such

Table 78.2
Maximum Temperature Rises — Materials and Component Parts
Materials and component parts °C (°F)
1) Varnished cloth insulation 60 (140)
2) Fuses
A)Class G, J, L, and CC:
Tube 100 (212)
Ferrule of blade 85 (185)
B) Others 65 (149)
3) Fiber used as|electrical insulation 65 (149)
4) Wood and sinjilar combustible material 65 (149)
5) Any point on gr«within a terminal box on a permanently wired unit (refer to 62.8) 65 (149)
6) A surface upon which a permanently wired unit is mounted in service, and surfaces 65 (149)
that are adjacent to the unit when it is mounted
7) Enclosure surfaces:
A) Surfaces subject to contact during intended use or maintenance:
Metallic 35 (95)
Non-metallic 60 (140)
B) Other Surfaces:
Metallic 45 (113)
Non-metallic 70 (158
8) Class 105 (formerly Class A Circuit) insulation systems on windings of relays,
solenoids, magnets, transformers, and similar parts:

Table 78.2 Continued on Next Page
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Table 78.2 Continued

Materials and component parts °C (°F)
Thermocouple method 65 (149)
Resistance method 85 (185)
9) Class 130 (formerly Class B Circuit) insulation systems on windings of relays,
solenoids, magnets, transformers, and similar parts:
Thermocouple method 85 (185)
Resistance method 105 (221)
10) Class 155 insulation systems on windings of relays, solenoids, magnets,
transformers, and similar parts:
Thermodouple method 110 (230)
Resistance method 120 (248)
11) Class 180 irjsulation systems on windings of relays, solenoids, magnets,
transformers, and similar parts:
Thermodouple method 125 (257)
Resistanice method 135 (275)
12) Phenolic composition used as electrical insulation or as a part whose malfunction 125 (257)
is capable of regulting in a risk of fire, electric shock, injury to persons or risk from
electrical-energl/high-current levels®.
13) Insulated cqnductors, appliance wiring material Referto p
14) Sealing conppound 22 °C (72 °F) less tha melting point
15) Printed-wiring board Referto £

2 The limitations
investigated an

b 25 °C (77 °F) |

¢ Temperatures

on phenolic composition and on rubber and thermoplastic insulation do not apply to compounds t
I determined to meet the requirements for use at-higher temperatures.

Ess than the established temperature rating.of the wire.

on the surface of any printed-wiring board-shall not exceed the temperature limits of the board.

hat have been

78.3 Tempe
unit installed
(3/4 in) wood
approximately
product cover

78.4 A prod
frequency rati

Fature measurements on.equipment intended for recessed mounting are to be
n the intended manner on or against the black painted surface of an enclosu
such that the walls of the enclosure make a close fit with the product
50.8 mm (2 in),on the top, sides and rear, and the front extended to be

ng is to be tested at that frequency. A product rated AC/DC or DC — 60 Hz is

both direct cu

rrent and 60-Hz alternating current. A product rated 25 — 60 Hz or 50 — 60 Hz

on 50-Hz alternating current.

made with the
re of 19.1 mm
and extending
flush with the

uct shall’be connected to a supply circuit of rated voltage. A product having a single
fo be tested at
is to be tested

78.5 A product that is rated for use at more than one voltage or for a range of voltages shall be tested at

each supply v

oltage.

78.6 A product that is rated for use at more than one voltage, or a range of voltages, and contains a
tapped transformer or other means of being adapted to different supply voltages shall be tested at the
most unfavorable combination of supply voltage and voltage adjustment.

Exception: The product is to be tested while connected according to the manufacturer’s instructions when

the product is

marked according to 62.21.

78.7 For the purpose of prescreening, thermocouples consisting of wires not larger than 24 AWG 0.21
mm?) and not smaller than 30 AWG (0.05 mmz2), and an infrared temperature probe or the equivalent, are
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not prohibited from being employed to identify those components and/or materials in which compliance
with 78.1 is questionable and, therefore, requiring the measurements indicated in 78.8.

78.8 Temperatures are to be measured by thermocouples except the change-of-resistance method shall
be used for coil and winding temperatures where the coil is inaccessible for mounting of thermocouples
(for example, a coil immersed in sealing compound or where the coil wrap includes thermal insulation or
more than two layers [0.8 mm (1/32 in) maximum in total thickness] of cotton, paper, rayon, or the like.

78.9 Whenever temperature measurements by thermocouples are necessary, thermocouples consisting
of 0.05 mm? (30 AWG) iron and constantan wire and a potentiometer-type instrument are to be used. The
thermocouple wire is to conform with the requirements in the Tolerances on Initial Values of EMF versus
Temperature tables in ASTM E230/E230M.

78.10 The td
wherein the re
at a known ten

mperature of a copper coil winding is determined by the change-in-résist
sistance of the winding at the temperature to be determined is comparéd with
nperature by means of the formula:

hnce method,
he resistance

R 0345+ 1) - 2345
>

in which:
T is thg temperature to be determined in °C;
R is thg resistance in Q at the temperature to be detérmined;
ris thelresistance in Q at the known temperature; and
tis the [known temperature in °C.
78.11 As it is generally necessary to de-energize the winding before measuring R, the yvalue of R at

shutdown is td
quickly as pos
plotted and ex

78.12 Theci
for the maximy

78.13 Comp

be determined by taking several resistance measurements at short intervals
sible after the instant of shutdown. A curve of the resistance values and the
rapolated to give thewalue of R at shutdown.

rcuit of a current-regulating resistor or reactor provided as part of a product is 1
m resistance or reactance at rated load.

bnent\temperature is to be determined while the product is operated under

conditions:

beginning as
time is to be

o be adjusted

the following

a) Normal supervisory condition (i.e. any long term fire or smoke control condition of operation or
any non-fire or non-emergency operating condition) until constant temperatures occurs. If the
product is intended to charge standby batteries, this test shall be conducted while connected to a
discharged battery (as defined in 75.2.1 — 75.2.6).

b) Alarm condition (i.e. any short term operating condition of fire, smoke control, or emergency
signaling which produces the maximum component temperature dissipation) under maximum rated
load conditions until constant temperatures occur.

78.14 A temperature is determined to be constant when three successive readings taken at intervals of
10 % of the previously elapsed duration of the test, but not less than 5 min intervals, indicate no change.

78.15

alarm condition.

In a product having provision for multiple zones, all initiating circuits shall be actuated during the
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78.16 A product which is intended to provide coded impulse signals is to be operated by a testing device,
such as a timer switch, at a rate of 120 impulses per min; except that, if the signal impulses are produced
normally by a device which is a part of the product, the test impulses are to be at the maximum rate
permitted by the design.

78.17 When a time-limit cutout is provided as part of the product, and is not intended to limit the time of
alarm-signal operation, it is to be shunted out of the circuit for the duration of the test.

79 Dielectric Voltage-Withstand Test

79.1

A product shall withstand for 1 min without breakdown, the application of an essentially sinusoidal

AC potential of a frequency within the range of 40 — 70 Hz, or a DC potential, between live parts and the

enclosure, bg
circuits opera

a) For
potent|

b) For
1000

c) For

(1414
79.6.

79.2 Expos
energized an

79.3 For the

frequencies, the voltage is to be the applicable value specified in 79.1, based on the highest

circuits undef
potential is ap

79.4 Where
from line-to-g
capacitor or fi

79.5 The te
maintain the 9

J

tween live parts and exposed dead-metal parts (refer to 79.2), and betweg|
ing at different potentials or frequencies (refer to 79.3). The test potential-is|to

circuits rated 30 V AC rms (42.4 V DC or AC peak) or less — 500 VMAC (707
al is used);

circuits rated greater than 30 and equal to or less than 150 V AC rms (42.4 an
AC (1414 V, when a DC potential is used); and

V plus 2.828 times the rated AC rms voltage, when'a DC potential is used). R

d dead-metal parts are non-current-cafrying metal parts that are capablg
are accessible from outside of the enclgsure of a product.

application of a potential between'live parts of circuits operating at differer

test. Electrical connections ;between the circuits are to be disconnected 4
plied.

the charging currentithrough a capacitor or capacitor-type filter connected acr:
arth ground is~sufficient to prevent maintenance of the specified AC test
ter is to be tested using a DC test potential in accordance with 79.1.

St potential shall be obtained from any convenient source having sufficie
pecified voltage. The output voltage of the test apparatus is to be monitored.

applying the

est\voltage is to be such that there are no transient voltages that result in

n live parts of
be:

V, when a DC

d 212V DC) -

circuits rated more than 150 VAC rms (212 V DC) <1000 V AC plus twice the rated voltage

Refer to 79.4 —

of becoming

t potentials or
voltage of the
efore the test

bss-the-line, or
potential, the

nt capacity to
The method of
instantaneous

voltage being-apptiedtotheTircuit exceeding105-% of the peak vatue of the—specifiedtest voltage. The
applied potential is to be:

a) Increased from 0 at a uniform rate so as to arrive at the specified test potential in approximately
5s; and then

b) Maintained at the test potential for 1 min without an indication of a breakdown.

79.6 Manual or automatic control of the rate of rise is allowed.

79.7 A printed-wiring assembly or other electronic circuit component that is capable of short-circuiting (or
being damaged by) the test potential, is to be removed, disconnected, or otherwise rendered inoperative
before the test. A representative subassembly is then to be tested instead of an entire unit.
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80 Electric shock current test

80.1 A shock hazard from contact with a live part is considered to exist if the open circuit potential of the
part to earth ground or any other exposed accessible part exceeds 42.4 V (peak) and the available current
or stored energy exceeds the values specified in 80.2, 80.3 and 80.5.

80.2 To qualify as a nonhazardous part, the continuous current flow through a 500 Q resistor connected
between the part and earth ground or any other exposed accessible part shall not exceed the values
specified in Table 80.1.

Table 80.1
Maxhﬂmn-kcceptabh?em'tthmous €urrent
Frequency (Hz)? Maximum acceptable current through a 500 Q resistor
(mA) peak
0-100 7
500 9.4
1000 11.0
2000 141
3000 17.3
4000 19.6
5000 22.0
6000 25.1
7000 or more 275
@ Linear interpoldtion between adjacent values may be used to.deétermine the maximum acceptable current corresgonding to
frequencies not $hown. The Table applies to repetitive non-sinusoidal or sinusoidal waveforms.

80.3 To qualify as a nonhazardous part’the duration of a transient current flowing thrqugh a 500 Q
resistor connected between the part and earth ground or other exposed accessible part shall not exceed
the following:

a) The value determined by the following equation:

1.43
.- 20,2

B I

where:
I = The peak current in milliamperes (mA); and

T = The interval, in seconds, between the time that the instantaneous value of the current
first exceeds 7.1 mA and the time that the current falls below 7.1 mA for the last time; or

b) 809 mA, regardless of duration.

80.4 The interval between occurrences shall be equal to or greater than 60 s if the current is repetitive.
Typical calculated values of maximum acceptable transient current duration are shown in Table 80.2.
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Table 80.2
Maximum Acceptable Transient Current Duration
Maximum acceptable duration Maximum acceptable duration
Maximum peak current (l) (T) of waveform containing Maximum peak current (I) (T) of waveform containing
through 500 Q resistor excursions more than 7.1 mA through 500 Q resistor excursions more than 7.1 mA
(peak) (peak)
(mA) (s) (mA) (ms)
7.1 7.26 30.0 919
8.5 5.58 40.0 609
10.0 4.42 50.0 443
12.5 321 600 341
15.4 2.48 70.0 274
17.4 1.99 80.0 2pP6
20.4 1.64 90.0 191
22.5 1.39 100.0 164
25.( 1.19 150.0 92
- - 200.0 q1
- - 250.0 44
- - 300.0 34
- - 350.0 7
- - 400.0 23
- - 450.0 1o
- - 500.0 16
- - 600.0 12
- - 700.0 1o
- - 809.0 813
80.5 The stpred energy of a capacitor shall be considered nonhazardous if the maximum capacitance
between the jaccessible terminals of the capacitor does not exceed the values given by the following
equations:
C=— 88,400 for42.4 < E<400
E "(InE-1.206)
1 5384
C = 35,288 Jord00 < £ < 1000
where:

C = The maximum capacitance of the capacitor in microfarads; and

E = The potential in volts across the capacitor prior to discharge. E is to be measured 5 s after the
capacitor terminals are made accessible, such as by the removal or opening of an interlocked

cover, or the like.

80.6 Typical calculated values of maximum capacitance are shown in Table 80.3.
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Table 80.3
Electric Shock — Stored Energy

Potential across capacitance
prior to discharge

Maximum acceptable
capacitance

Potential across capacitance
prior to discharge

Maximum acceptable
capacitance

(V) (WF) (V) (WF)
1000 0.868 200 1.2
900 1.02 180 13.4
800 1.22 160 16.3
700 1.50 140 20.5
600 1.90 120 26.6
5p0 2.52 100 36.5
4po 3.55 90 43.8
3B0 3.86 80 53.8
3p0 4.22 70 68.0
340 4.64 60 89.4
3p0 5.13 50 124.0
3p0 5.71 45 150.0
2B0 6.40 42.5 169.0
2p0 7.24 - -

240 8.27 - -

2p0 9.56 - -

80.7 With reference to the requirements of 80.2 and 80.3 the current is to be measured while the resistor
is connected hetween ground and each accessible part individually, and all accessible parts|collectively, if
the parts are sjmultaneously accessible. The current also is to be measured while the resistof is connected
between one part or group of parts and.another part or group of parts, if the parts are sjmultaneously

accessible.

80.8 With reference to the requirements of 80.7, parts are considered to be simultaneously accessible if
they can be dontacted by onejor both hands of a person at the same time. For the purpose of these
requirements, [one hand is_considered to be able to contact parts simultaneously if the parts are within a
100 by 200 mhm rectangle; and two hands of a person are considered to be able to |contact parts
simultaneously if the\parts are not more than 1800 mm apart.

80.9 Electric|shock current refers to all currents, including capacitively coupled currents.

80.10 If the product has a direct-current rating, measurements are to be made with the product
connected in turn to each side of a 3 wire, direct current supply circuit.

80.11 Current measurements are to be made with any operating control, or adjustable control that is
subject to user operation, in all operating positions, and either with or without a plug-in device, separable
connector, or similar component in place. These measurements are to be made with controls placed in the
position that causes maximum current flow.
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81 Variable Ambient Temperature and Humidity Test
81.1 General

81.1.1 A product shall operate in the intended manner for all conditions of intended use at the test
ambient conditions specified in 81.2, Low Temperature Test; 81.3, High Temperature Test; and 81.4,
Humidity Test.

In the United States only:

Exception: Test ambient of 13 2 °C and 35 +2 °C are permitted to be used and the humidity test is not
required to be_caonducted when all the following conditions are met:

a) Thelequipment is intended only for use as proprietary or central station superv’ising stations;
b) The installation instructions indicate:

1) That the equipment is to be installed in an environment constantly maintgined between
the ambient conditions indicated above; and

2) The heating and cooling systems for the controlled’ environment are [supplied by a
secondary power source capable of sustaining theSystems for a minimum standby time of
24 h; and

c) Thelequipment is marked with the ambient temperature limitations.

81.1.2 The pnit is to be energized from a source\of rated voltage and frequency and| connected to
maximum ratg¢d load as described in Section 68, General.

81.1.3 Whete a product has a marked rated:input voltage expressed in a range of value$ rather than a
single value, pach test ambient is to be eonducted with the unit energized at the voltage here the unit
consumes thg maximum power.

81.2 Low temperature test

81.2.1 An indoor dry product (intended for indoor use/dry locations) shall operate as intehded following
exposure to ajr at the lower of the following temperatures:

a)0x2 °C; er

b) Thellowest ambient operating temperature specified in the product’s marking.

81.2.2 The unit is to be maintained in the normal supervisory condition at the test ambient until thermal
equilibrium has been reached (4 h minimum).

81.2.3 An indoor damp and wet product (intended for indoor use) shall operate as intended following
exposure to 20 cycles of temperature and humidity cycling. A temperature cycle consists of a change from
a temperature of 25 15 °C at a humidity of 95 +2 % relative humidity to the lower temperature indicated in
81.2.1 for a period of 30 min, and back to a temperature of 25 +5 °C at a humidity of 95 +2 % relative
humidity. The rate of change shall be 2 +1 °C per min.

81.2.4 An outdoor damp and wet product (intended for outdoor use) shall operate as intended following
exposure to 20 cycles of temperature and humidity cycling. A temperature cycle consists of a change from
an ambient of 25 +5 °C at a humidity of 95 +2 % relative humidity to the lower of the temperatures
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indicated in Items (a) or (b) for a period of 30 min, and back to a temperature of 25 £5 °C at a humidity of
95 +2 % relative humidity. The rate of change shall be 2 +1 °C per min.

a)-40 +2 °C; or

b) The lowest ambient operating temperature specified in the product’s marking.

81.2.5 For the test method, the product is to be placed in a position of intended use in an air-circulating
environmental chamber. The environmental chamber is to be maintained at the appropriate temperature
and humidity indicated in 81.2.2 — 81.2.4. At the completion of the exposure, while at the low temperature,
the product is to be operated for all conditions of intended use.

4
L

81.3 High temperature-tes

81.3.1 Anin
exposure to ai

joor dry product (intended for indoor use/dry locations) shall operate as.inter
- at the higher of the following temperatures:

ded following

a)49 1P °C; or

b) The highest ambient operating temperature specified in the product’s marking.

81.3.2 The U
equilibrium ha

nit is to be maintained in the normal supervisory condition at the test ambienf until thermal

5 been reached (4 h minimum).

81.3.3 An indloor damp and wet product (intended for indoor use in damp or wet locations) shall operate

as intended fq
consists of a

higher temper
humidity of 95

llowing exposure to 20 cycles of temperature and humidity cycling. A temy
Change from a temperature of 25 5 °C at a humidity of 95 +2 % relative h
hture indicated in 81.3.1 for a period ©f 30 min, and back to a temperature of
+2 % relative humidity. The rate of change shall be 2 £1 °C per min.

81.3.4 An odtdoor damp and wet product (intended for outdoor use in damp or wet Io

operate as int
cycle consists

ended following exposure to 20 cycles of temperature and humidity cycling. A
of a change from an ambient of 25 +5 °C at a humidity of 95 +2 % relative h

erature cycle
Lmidity to the
2515 °C ata

cations) shall
\ temperature
umidity to the

higher of the t¢mperatures indicated below for a period of 30 min, and back to a temperature|of 25 +5 °C at

a humidity of 95 +2 % relative humidity. The rate of change shall be 2 +1 °C per min.
a) 66 P °C; or

b) The highest:ambient operating temperature specified in the product’s marking.

81.3.5 For thetest method, the product is to be placed in a position of intended use in anfair-circulating
environmental chamber. The environmental chamber is to be maintained at the appropriate temperature
and humidity as indicated in 81.3.1 — 81.3.4.

81.3.6 While still at the high temperature ambient, the unit shall be maintained at the maximum load
conditions of intended use (including alarm condition), other than normal supervisory, for a minimum of 2 h
or until constant temperature of its parts is reached. The conditions of intended use shall be permitted to
be maintained simultaneously. At the completion of the exposure, while at the high temperature ambient,
the product is then to be operated for all conditions of intended use.

81.4 Humidity test

81.4.1 Anindoor dry product (intended for indoor use/dry locations) shall operate in the intended manner
after having been exposed for 24 h to moist air having a relative humidity of 93 +2 % at a temperature of
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32 £2 °C. At the completion of the exposure, while at the high humidity, the product is then to be operated
for all conditions of intended use.

81.4.2 An indoor or outdoor, damp or wet product (intended for indoor or outdoor use, damp or wet
locations) shall operate as intended during and after exposure for 240 h to air having a relative humidity of
95 +3 % and a temperature of 60 +2 °C. At the completion of the exposure, while at the high humidity, the
product is then to be operated for all conditions of intended use.

82 Outdoor-Use Test

82.1 General

82.1.1 A prqduct intended for either indoor/wet or outdoor/wet or damp installations shallje subjected to
the tests indigated in 82.2.1.1 — 82.4.7, unless indicated otherwise.

82.2 Corrogion tests
82.2.1 Gengral

82.2.1.1 A pgroduct shall operate as intended following the tests specified in 82.2.2.1 — §2.2.4.2. Voice
amplifiers shgll meet the requirements of 94.1.2.1 and 94.1.2.2

82.2.1.2 Pafts and sections of the product that are notcintended to be exposed to wepther shall be
protected from exposure to the corrosive atmosphere’s representative of intended use.

82.2.1.3 Th¢ samples are not to be energized during‘these tests.

82.2.1.4 Twp different samples of the product are to be used for each test exposurg (total of six
samples).

82.2.2 Salt gpray test

82.2.2.1 Th¢ apparatus and(test method for salt spray (fog) testing shall be in accordance with the
Standard Pragtice for Operating Salt Spray (Fog) Apparatus, ASTM B117.

82.2.2.2 The¢ test samples are to be suspended vertically in the test chamber for 240 h (10 (d).

82.2.3 Hydrogenssulphide (H,S) test

82.2.3.1 The test samples are to be supported as intended in service in a closed chamber having
openings for gas inlet and outlet for 240 h (10 d). The chamber is to be maintained at room temperature
during the test. A small amount of water is to be maintained at the bottom of the chamber.

82.2.3.2 An amount of hydrogen sulphide equivalent to 1 % of the volume of the test chamber is to be
introduced into the chamber each working day. Prior to each reintroduction of the gas, the chamber is to
be purged of the residual gas-air mixture from the exposure of the previous working day.

82.2.4 Sulphur-dioxide/carbon-dioxide (SO,-CO,) test
82.2.4.1 The test samples are to be supported as intended in service in a closed chamber having

openings for gas inlet and outlet for 240 h (10 d). The chamber is to be maintained at room temperature
during the test. A small amount of water is to be maintained at the bottom of the chamber.


https://ulnorm.com/api/?name=UL 864 2024.pdf

208 CAN/ULC 527:2024 ¢+ ANSI/UL 864 OCTOBER 25, 2024

82.2.4.2 An amount of sulphur dioxide equivalent to 1 % of the volume of the test chamber and an equal
volume of carbon dioxide are to be introduced into the chamber each working day. Prior to each
reintroduction of the gas, the chamber is to be purged of the residual gas-air mixture from the exposure of
the previous working day.

82.3 Dust test

82.3.1 The intended operation of a product intended for outdoor use shall not be impaired by an
accumulation of dust.

82.3.2 A sample in its intended mounting position is to be placed de-energized in an airtight chamber
having an internal volume of at least 0.09 m® (3 ft3).

82.3.3 Apprgximately 0.06 kg of cement dust, maintained in an ambient room|temperature of
approximately| 23 £2 °C at 20 — 50 relative humidity and capable of passing through|a“200rmesh screen
(refer to ASTM E11, is to be circulated for 15 min by means of compressed air<or a blgwer so as to
completely envelop the sample in the chamber. The airflow is to be maintained at an fir velocity of
approximately|0.25 m/s.

82.3.4 Following the exposure to dust, the product is to be removed,-mounted in its intepded position,
energized from a source of supply in accordance with, Section 70, Nermal Operation, and eXamined for its
intended operation.

82.4 Water gpray test

82.4.1 The dection of equipment shall withstand alrain exposure for 1 h without produging a risk of
electric shock pr affecting the intended operation. The test shall not result in wetting of live pgrts.

82.4.2 The product is to be de-energized 'and tested under the conditions most likely [to cause the
entrance of water into the enclosure. Each’exposure is to be for 1 h and, when more than orje exposure is
required, drying of the unit prior to the second or subsequent exposure is not required.

82.4.3 Field-wiring connectionsiare to be made in accordance with the wiring method spgcified for the
product. Openlings intended to terminate in conduit are to be sealed. Openings intended for|the entry of a
conductor(s) for a non-hazardous voltage circuit are not to be sealed unless seals are provid¢d as a part of
the product.

82.4.4 Prodycts employing polymeric material(s) as all or part of the enclosure shall be supjected to the
mould stress-relief distortion test as described in the following standards prior to conducting tpis test:

a) In Canada only: CSA-C22.2 No. 0.17.

b) In the United States only: UL 746C.

82.4.5 Following each 1 h exposure, the product is to be examined to determine that no electrical parts
are wetted and that there is no accumulation of water within the enclosure.

82.4.6 After each exposure, the complete product shall comply with the requirements of Section 79,
Dielectric Voltage-Withstand Test. In addition, the product shall operate as intended.

82.4.7 The rain test apparatus is to consist of three spray heads mounted in a water supply rack as
shown in Figure 82.1. Spray heads are to be constructed in accordance with Figure 82.2. The water
pressure for all tests is to be maintained at 34.5 kPa at each spray head. The unit is to be brought into the
focal area of the three spray heads in such position and under such conditions that the greatest quantity of
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water will enter the product. The spray is to be directed at an angle of 45° to the vertical toward the louvers
or other openings closest to live parts.

Figure 82.1
Spray Head Piping

PLAN VIEW
{ A =||= A =|7'
A A
I,'\:\ /15— SEE DETAIL OF SPRAY\HEADS afAN
,’I \\ . / i “ ’ I' \
SEE DETAIL ‘A’ WATER PRESSURE GAGE
/ FOR EACH SPRAY HEAD PIEZOMETER ASSEMBLY
_L DETAIL A’
7 <
—T_ I’ S I 1 F ]
< I
CONTROL VALVE FOR ‘i\ ! !
EACH SPRAY HEAD A
N\,
SIDE VIEW *
FOCAL POINT _\
ltem inch mm
A 28 710
B 55 1400
C 2—1 ,/ 4 55
D 9 230
E 3 75

RT101E
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Figure 82.2
Spray Head
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C 9/16  14.0 576 14.63
B 678  14.68 Q 453 11.51

580 1473 454 11.53
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H (No.9)° 5.0 U  (No. 40)° 250
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0 Nylon Rain—Test Spray Heads are available from
Underwriters Laboratories

© ANSI B94.11M Drill Size
C Optional — To serve as a wrench grip.
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82.5 Gasket testing
82.5.1 General

82.5.1.1 A gasket shall be of a material able to withstand the temperature and use to which it will be
subjected. The gasket material shall be resistant to aging. A gasket that will be disturbed during routine
servicing, such as during battery replacement, shall be formed of resilient material such as neoprene or
silicone rubber.

82.5.1.2 A gasket of neoprene, rubber, neoprene composition, or rubber composition used in a product
shall be subjected to the test in 82.5.2.1 and, when intended for outdoor use, the test in 82.5.3.1 and
82.5.3.2.

82.5.1.3 A gasket material other than those specified in 82.5.1.2 meets the intent-of/the requirement
when determjned to have equivalent characteristics, including resistance to aging.” Sugh material is
determined r¢gsistant to aging when there is no visible evidence of deterioration (such as gracking, after
flexing, softening, or hardening) after these characteristics are investigated.

82.5.2 Gasket accelerated aging test

82.5.2.1 A gasket of elastomeric materials such as neoprenegrubber, neoprene compgsition, rubber
composition gr flexible cellular material used to prevent the entry.of water into a product shall be subjected
to an accelgrated aging test as specified in Table 82.1.\Results are identified as |satisfying the
requirements|in 82.5.1.1 — 82.5.1.3 when, following the test; there is no visible evidence gf deterioration
such as cracking after flexing, shrinkage, distortion, saeftening, hardening, or similar detefioration to an
extent that affects the integrity of the seal intended to“be provided by the material, when compared to

unaged sampjes.

Table 82.1
Accelerated Aging Conditions

Measured temperature rise®
Morejthan Not more than Test program®

°C (°F) °C (°F)

0 (32) 35 (95) Air-circulating oven aging for 70 h at 100 °C (212 °F)
35 (95) 50 (122) Air-circulating oven aging for 168 h at 100 °C (212 °F)
50 (122) 55 (131) Air-circulating oven aging for 168 h at 113 °C (235 °F)
55 A3 85 (4149) Air-circulating-oven-agingfor 240k at 4121 °C (250 °F)
65 (149) 80 (176) Air-circulating oven aging for 168 h at 136 °C (277 °F)
80 (176) 120 (240) Air-circulating oven aging for 1440 h at 150 °C (212 °F)
120 (240) 125 (257) Air-circulating oven aging for 1440 h at 158 °C (302 °F)
125 (257) 130 (266) Air-circulating oven aging for 1440 h at 164 °C (327 °F)
130 (266) 140 (291) Air-circulating oven aging for 1440 h at 174 °C (345 °F)
140 (291) 150 (302) Air-circulating oven aging for 1440 h at 184 °C (363 °F)
150 (302) 160 (320) Air-circulating oven aging for 1440 h at 194 °C (381 °F)
160 (320) 170 (338) Air-circulating oven aging for 1440 h at 204 °C (399 °F)
170 (338) 175 (347) Air-circulating oven aging for 1440 h at 210 °C (410 °F)

Table 82.1 Continued on Next Page
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Table 82.1 Continued

Measured temperature rise®
More than Not more than Test program®

°c (°F) °c (°F)

175 (347) 185 (365) Air-circulating oven aging for 1440 h at 220 °C (428 °F)
185 (365) 195 (383) Air-circulating oven aging for 1440 h at 230 °C (446 °F)
195 (383) 205 (401) Air-circulating oven aging for 1440 h at 240 °C (464 °F)
205 (401) 215 (419) Air-circulating oven aging for 1440 h at 250 °C (482 °F)
215 (419) 225 (437) Air-circulating oven aging for 1440 h at 260 °C (500 °F)

& Maximum temp

b Air-circulating

" ; ol ilo PRIy B A PRy & s
cratare TS measSturct o e matetar aarmgte temperature eSSt

ven temperatures specified have a tolerance of +2 °C.

82.5.3 Gask

82.5.3.1 The
closed flexible|

82.5.3.2 Thr
test temperaty
bend. To min
specimen is t0
of deterioratig
deterioration t
compared to u

82.6 Polymae@ric materials tests

82.6.1 A poly
following tests|

a)inC

pt low temperature test — outdoor use

low temperature test is to be conducted on solid elastomermaterial, and b
cellular material utilized in products intended for outdoor use.

be specimens of the gasket are to be subjected to 24 £0.5 h at minus 40 +2 °(

mize heat transfer to the specimen or “O” ring segment, gloves are to b
be examined for evidence of cracking. Following the test, there shall be no vis
n such as cracking after flexing, shrinkage, distortion, softening, hardeni
p an extent that affects the integrity of thg seal intended to be provided by the n
nconditioned samples.

meric material used for((or'as part of) the enclosure of a shall meet the requir

hnada only: CSA-C22.2 No. 0.17,
1) Ultraviolét-Light Exposure Test;

2) Water-Exposure and Immersion Test; and

oth open and

. While at the

re, each specimen is to be bent within 5 s around‘the 6.4-mm mandrel to form a U-shaped

b worn. Each
sible evidence
ng, or similar
haterial, when

ements of the

3). Dhe Resistance to Impact Test, which is to be conducted as specified in C

SA C22.2 No.

0.17, at a low temperature of —40 +2 °C.

b) In the United States only: UL 746C

1) Ultraviolet Light Exposure Test;
2) Water Exposure and Immersion Test; and,

3) Resistance to Impact Test, which is to be conducted as specified in UL 7
temperature of —40 +2 °C

46C, at a low

Exception: With regard to 82.6.1 (a) and (c), the examination of the property-retention parameters for a
polymeric material not used as an enclosure, but attached to or exposed on the outside of the product
such as a viewing window, need only include dimensional change with regard to affecting the water seal,
and translucence such that viewing of required information is prohibited.
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83 Jarring Test

83.1

A product shall withstand jarring resulting from impact and vibration without:

a) Resulting in a risk of shock or fire hazard;

b) Causing false signaling operation of any part; and

c¢) Impairing the subsequent intended operation.

83.2 Product utilizing freestanding, desktop, or other non-wall- or ceiling-type mounting shall comply with
the requirements in 83.1 when subjected to the jarring described in 83.4.

83.3 Produ
ceiling moun
described in
wall or ceilin
jarring descri
intended to b

83.4 An img
product by m
swung throug
of the steel sp

83.5 The pr
plywood boar
secured to th
applied to the
diameter ste¢]

a) Swi

b) Drg
equiprn

ts, including batteries where applicable, weighing less than 13.6 kg andvu
configurations shall comply with the requirements in 83.1 when subjected
3.5. Products, including batteries where applicable, weighing 13.6 kg er mo
mount configurations shall comply with the requirements in 834 when su
ed in 83.4 or 83.5. The direct impact shall be applied to the centre’of the side
adjacent to the mounting surface during intended mounting.

act of 4.10 +£0.025 J (3 £0.03 ft/Ib) is to be applied ditectly to any non-displ
pans of a minimum 540 5 g (1.19 +£0.01 Ib), 51 £4<mm (2 +£0.04 in) diametq
h a pendulum arc from a height (h) of 775 £5 mm (30.5 0.2 in). The at-rest su
here is to be 25.4 2 mm (1 £0.08 in) in front of the plane of the product to be i

pduct is to be mounted as intended to the.centre of a 1.8 by 1.2 m nominal
H secured in place at four corners. A 100\by 100 mm steel plate, 3.2 mm thick,

centre of the steel plate by means of a 540 5 g (1.19 £0.01 Ib), 51 1 m
sphere either (Refer to Figure 83.1):

ng through a pendulum are.from a height of 775 +5 mm (30.5 £0.2 in); or

pped from a heightiof 775 +5 mm (30.5 +0.2 in) depending upon the m
nent.

tilizing wall or
to the jarring
e and utilizing
bjected to the
of the product

ay area of the
r steel sphere
spension point
mpacted.

19.1 mm thick
shall be rigidly

e centre of the reverse side of the.board. A 4.10 +£0.025 J (3 +0.03 ft/Ib) inpact is to be

m (2 +£0.04 in)

bunting of the
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Figure 83.1

Jarring Test
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IP110

83.6 During this test, the product shall be.gonnhected to a rated source of supply voltage and tested while
in the normal gupervisory condition.

84 Endurange Test
84.1 Generdl

84.1.1 The groduct shall be tested with supply circuit at rated voltage and frequency and with rated
devices or eqyivalentleads connected to the output circuits.

84.1.2 The number of cycles shall be based upon the frequency of expected use, with each circuit of the
product tested for the number of cycles and at the rate indicated in Table 84.1:

a) The product shall not show a manifestation of a fire or risk of electrical shock and shall be
capable of operating in the intended manner after being subjected to repetitive signal operation;
and

b) There shall be no electrical or mechanical failure or evidence of approaching failure of the
product components.

Exception No. 1: When circuits are not capable of the rate indicated in Table 84.1 the test cycle rate shall
be the maximum rate permitted by the design of the product.

Exception No. 2: Voice amplifiers meeting the requirements of 84.7, Voice Amplifiers.
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In the United States only:

Exception No. 3: Digital alarm communicators utilized for off-premise signaling shall be subjected to 6000

cycles of signal operation.

Table 84.1
Endurance Test Cycles
Frequency of use Type operation Total number of operations Operations per min
Daily use Coded?® 1,000,000 60
Noncoded® 30,000 15
Occasiohal use Coded?® 250,000 60
Noncoded® 6,000 15

@"Coded" refers

to a repetitive group of on-off signals.

® "Noncoded" rdfers to a continuous signal.

84.1.3 The
indicated in 8}

84.2

84.21 Ano

oads or equivalent loads specified in 84.1.1 shall conféorm to the power
b.1.4.

Integral operating devices

perating device supplied as a part of a product [such as a switch, relay, or codi

(except a time-limit cutout)], shall perform as intended*when operated for the number of cy

rate indicated
and break th
intended to cq
be conducted

Exception: TH
is not a codeg

a)Ah

in Table 84.1. When an electrical loadis involved, the contacts of the devig
e normal current at the rated voltage. The load is to represent that which
ntrol or an equivalent load consistent with 85.2.3. The endurance tests of thes
in conjunction with the endurance test on a product.

is requirement does not\apply when the circuit controlled has a power factor Ig
or daily use type operation, and the integral operating device employs the follq

brsepower rating (evaluated on the basis of the ampere equivalent); or

b) A clirrent rating of hot less than 200 % of the maximum load current.

84.3 Power

supplies

factor loading

hg mechanism
tles and at the
e are to make
the device is
e devices may

bss than 75 %,
bwing ratings:

84.3.1

A productemptoyingeitherpower=supptycirctitry-orcirctitry-for-thepower=suppty

shall operate as intended following 6000 cycles operation as described in 84.3.2.

attery charger

Exception: For a control unit employing only a battery charger, the product shall operate as intended after

500 cycles as

specified in 84.4.1.

84.3.2 With the input of the product connected to a voltage source in accordance with Section 68,
General, a resistive load or loads drawing maximum rated output power shall be connected to the power
supply output and then alternately applied and removed or reduced to the manufacturer’s specified
minimum value at a rate consistent with 84.1.1. Each cycle is to consist of the load application followed by
the load removal (or reduction) for an equal time.
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84.4 Battery charger

84.4.1 For a product employing battery charger circuitry, the input circuit is to be connected to a source
having a rated voltage defined by Section 68, General. A load drawing maximum charging current to a
discharged battery, as defined in the Section 75, Battery Test, is to be applied to the charger circuitry for
5 s intervals for a total of 500 cycles.

84.5 Printers

84.5.1 A printer, whether separate or integral with a product, shall operate as intended after being
subjected to 500 000 cycles of operation. A cycle shall consist of one full line of print or a status change
recording, whichever is greater. Replacement of ink, ribbons, or other renewable components is
acceptable dufing the conduct of the test.

84.6 Audiblé¢ signal device

84.6.1 An aydible signal device integral with a product shall operate as intended when
operated for § h of alternate 5 min periods of energization and de-energization, followg
continuous energization. For this test, the product is to be connected to a source of rate
frequency. For a battery-operated product, a filtered DC supply is to be’used that has an ¢
equivalent to the fresh battery voltage.

he product is
d by 72 h of
J voltage and
utput voltage

84.7 Voice amplifiers

84.7.1 An amplifier shall operate as intended when opérated continuously at full rated spech power for
250 h.
84.7.2 The dmplifier is to be mounted as intended and operated with a sine wave input whpse rms value

is adjusted to
uniform rate,
sweeps 12 tin

deliver rated output voltage. The input frequency is to be varied from 400 to
hen returned to 400 Hz, so that the amplifier is subjected to 400 to 4000
nes per min. The output of the amplifier is to be a resistive load equal to

4000 Hz at a
Hz frequency
he combined

maximum sys{em load intended for use with the amplifier. Gain controls, if provided, are to |
the maximum pain setting.

be adjusted to

84.7.3 Follov
than the limits

ving 250 h ofioperation, there shall not be evidence of flame or smoke, or dis
specifiedin 94.1.2.1 and 94.1.2.2.

ortion greater

85 Overload Test

85.1 Products supplied from AT power

85.1.1 A product that obtains power from AC power shall not show manifestation of a fire or risk of
electrical shock and shall be capable of operating as intended after being subjected to 50 cycles of alarm
signal operation at a rate of not more than 15 cycles/min with the supply circuit at 115 % of rated voltage,
and at rated frequency. During the cycling output circuits that receive energy from the product’'s power
supply shall be connected as described in 85.1.2 — 85.1.5. Each cycle shall consist of starting with the
product energized in the normal supervisory condition, actuating for alarm, and returning to the normal
supervisory condition. There shall be no electrical or mechanical failure of any of the components of the
product.

Exception: Voice amplifiers meeting the requirements of 85.4.
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85.1.2 Rated loads are to be connected to those output circuits of the product that are energized from
the product power supply. The loads shall be those devices normally intended for connection or other
loads that have been determined to be equivalent. Where an equivalent load is used for a device
consisting of an inductive load, the applicable power factor indicated in 85.1.4 is to be used.

The rated loads are established initially with the product connected to rated supply voltage and frequency,
following which the input supply voltage is raised to 115 % of rating.

85.1.3 For direct current loads, an inductive load that has been determined to be equivalent is to have
the required direct current resistance for the test current and the inductance (calibrated) to obtain the
applicable power factor indicated in 85.1.4 when connected to a 60 Hz potential equal to the rated direct
current test voltage. When the inductive load has both the required direct current resistance and the
required indug¢tance, the AC current measured with the load connected to an alternating current circuit will

be equal to th

85.1.4 For (
0.60. The poy
specified for

used for all ot

85.1.5 Unle
motor stalled.

85.1.6 A prq
normally grou

e rated DC current multiplied by the applicable power factor indicated in 85.1174

utput circuits intended for connection to notification appliances, the:power
ver factor of a motor load is to be 0.40 to simulate locked rotor conditions. W
ise in pilot duty applications, the power factor is to be 0.35..A power factor
ner applications.

duct for use with a grounded supply circuit is\to be tested with the enclosur
hded parts connected through a 15 A fuse totthe grounding conductor of the st

85.2 Separately energized circuits

85.2.1 A prg
of signal oper

duct shall be capable of operating in the intended manner after being subjecte
btion at a rate of not more than5 cycles/min with the product connected to a §

voltage and flequency and 150 % rated loads applied to output circuits which do not receiy

the product. T

Exception: TH
and the integr

a)Ah

here shall be no electricalor mechanical failure of any of the components of th

is requirement does not apply when the circuit controlled has a power factor
al operating device employs the following ratings:

Drsepowetrating (evaluated on the basis of the ampere equivalent); or

factor is to be
hen a circuit is
of 1.0 is to be

bs the device controlling a motor circuit has a horsepower rating, it is to be fested with the

b and all other
pply circuit.

ed to 50 cycles
ource of rated
e energy from
e product.

ess than 75 %

b) A cTrrent rating of not less than 200 % of the maximum load current.

85.2.2 The test loads shall be set at 150 % of rated current while connected to a separate power source
of rated voltage and frequency at the applicable power factor indicated in 85.2.3.

85.2.3 For circuits intended for use with notification appliances, the power factor is to be 0.60 inductive.
The power factor of a motor load is to be 0.40, inductive, to simulate locked rotor conditions. When a
circuit is specified for use in pilot duty applications, the power factor is to be 0.35, inductive. Circuits rated
for use with resistive loads shall use a power factor of 1.0. When no particular load application is specified,
the power factor is to be 0.35, inductive.

85.3 Battery charger transfer mechanism

85.3.1 A product using a transfer mechanism in conjunction with a power-supply battery charger or a
battery charger shall be capable of operating in the intended manner after the transfer mechanism is
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subjected to 50 cycles, at a rate of not more than 15 cycles/min, of the greater of the two following
currents;

a) 150 % of the maximum rated load (normal standby or alarm) current; or

b) One that is equivalent to the maximum inrush current entering a discharged battery connected to
the charging circuitry (a discharged battery is defined in the Section 75, Battery Test).

85.4 Voice amplifiers

85.4.1 An amplifier shall operate as intended after operating at 115 % of rated supply voltage while
delivering rated output current (sine wave) for at least 1 h at the frequency that results in the greatest
output voltage (glcatcbt amptifier gaill). Fheoutput-is—tobe—conmectedto—=aresistivetoad equal to the
combined maxXimum system load intended for use with the amplifier.

85.4.2 Following the 1 h of operation, the amplifier shall not show evidence ofrsmoke, flame, or non-
operation, or distortion greater than the limits specified in 94.1.2.1 and 94.1.2.2.

86 Transient Test
86.1 Generdl

86.1.1 When subjected to the tests described in 86.2, Externally-Induced Supply-Line Trgnsients; 86.3,
Internally-Induced Transients; and 86.4, Input/Output Field-Wiring Transients, and while engrgized from a
source of supgly in accordance with 68.4, a product shall;

a) Not falsely annunciate alarms or troubles;

b) Not falsely actuate outputs or releasing device(s);

c) Not reset during an alarm conditiety;

d) Expgrience no electrical or mechanical failure of any components of the product;
e) Operate as intended following the test; and

f) As dppropriate, retain required stored memory (such as date, type, and locatign of a signal
transmjssion) within‘the unit.

Exception No| 1. Annunciation of a trouble signal that, either automatically restores of is manually
resettable thrqugh the operator interface, is acceptable during the internally induced and inpyit/output field-
wiring transient tests.

Exception No. 2: Supplemental information stored within the product is not required to be retained during
any of the transient tests.

86.1.2 Products intended to interconnect to releasing devices shall be tested with each releasing device
connected as specified in the installation wiring diagram/instructions.

86.2 Externally-induced supply-line transients

86.2.1 A product intended to be powered from AC power shall be subjected to supply line transients
induced directly between the power supply circuit conductors of the equipment under test.
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86.2.2 For this test, the product is to be connected to a transient generator capable of producing the
Location Category A3 100 kHz Ring Wave transients as defined in Recommended Practice on Surge
Voltages in Low-Voltage AC Power Circuits, IEEE C62.41.

86.2.3 The product is to be subjected to 500 transient pulses induced at a rate of 6 transients per min. A
total of 250 pulses are to be applied so that the transient is induced during the positive phase with
reference to earth ground, and the remaining 250 pulses are to be induced during the negative phase with
regard to earth ground. Of the total 250 pulses at each polarity, 225 are to be applied with the product in

the normal supervisory condition and 25 are to be applied with the product in the alarm condition.

86.3

Internally-induced transients

86.3.1 The

that is to be in
more than six
source config
to a separate
their own AQ
simultaneous

86.4 Input/q

86.4.1 The

supply in accordance with Section 68, General. All field-wiring’circuits rated less than or eqy

or42.4V DC/

a) 86.4

product is to be energized in the intended standby condition from a rated so
terrupted a total of 500 times. Each interruption is to be for approximately 1,s
interruptions per min. The test is to be conducted for each different typée of se
Uration described in the installation document such as internal battery>charging
battery charger. Where the system configuration involves two ap-more prodd
input, the test is to be conducted by momentarily interrupting the input t

Y.
putput field-wiring transients
broduct is to be energized in the normal standby.condition while connected

peak shall be tested as specified in:

.2 and 86.4.3; or

b) 86.4

Exception: A
30 m (98.5 ft)

86.4.2 For
Table 86.1 as|
circuit condud

.4 —86.4.9.

Dircuit or cable, other than-that for a release suppression device circuit, that dd
is not required to be subjected fo this test.

his test, each output g:ircuit is to be subjected to the transient waveforms s
delivered into @ 200 U load. The transient pulses are to be coupled directly g
tors of the equipment under test.

urce of supply
at a rate of not
condary power
or connection
cts, each with
o all products

to a source of
alto 30V rms

es not exceed

pecified in the
nto the output

Table 86.1
Transient Waveforms

Peak voltgge level Minimum energy level, Minimum pulse duration, Figure No.

\% J us
2400 1.0 80 Figure 86.1
1000° 0.31 150 Figure 86.2
5002 0.10 250 Figure 86.3
100 0.011 1120 Figure 86.4

@ Other applied transients having peak voltages representative of the entire range of 100 — 2400 V shall be used in lieu of these
values when the output circuit is only designed specifically to protect against these predetermined values. The transients shall
meet or exceed the specified minimum pulse duration (Figure 86.5) and minimum energy level (Figure 86.6) parameters, and shall
have an equal or faster minimum transient pulse rise time than that specified in Figure 86.7.

® The calibration of the waveforms is performed by measuring the source through a 200 Q load in series with 0.1 uF capacitor. The
capacitor is removed during the test.



https://ulnorm.com/api/?name=UL 864 2024.pdf

CAN/ULC 527:2024 ¢+ ANSI/UL 864

OCTOBER 25, 2024

220
Figure 86.1
Signal Line Transients — 2400V Curve
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Figure 86.2

Signal Line Transients — 1000V Curve
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