UNDERWRITERS’
LABORATORIES
OF CANADA

STANDARD

FOR

RESIDENTIAL FIRE
WARNING SYSTEM
CONTROL UNITS

ULC-S545-02


http://www.avadocuments.com/doc/ulc-s545-02-2002
http://www.avadocuments.com/doc/ulc-s545-02-2002

UNDERWRITERS' LABORATORIES OF CANADA (ULC) is a not-for-profit organization incorporated in
1920 by letters patent issued by the Canadian Government. It maintains and operates laboratories,
certification services and a quality system registration program for the examination, testing and
classification of devices, constructions, materials and systems to determine their relation to fife, fire and
property hazards. Underwriters' Laboratories of Canada also develops and publishes, standards,
classifications and specifications for products having a bearing on fire, accident, or property hazards.

Underwriters' Laboratories of Canada is accredited by the Standards Council of Canada as a
Certification Organization, a Testing Organization, a Quality Systems Registration Organization, and a
Standards Development Organization under the National Standards System of Canada, and is affiliated
with Underwriters Laboratories Inc. in the United States of America.

ULC Standards are prepared using the consensus principle by individuals who provide a balanced
representation of interests refevant to the subject area on a national basis.

The headquarters of Undenwriters' Laboratories of Canada is located in Toronto, Ontario. In addition,
ULC is represented across Canada as well as many countries worldwide.

For further information on ULC services, please contact:

HEAD OFFICE

Underwriters' Laboratories of Canada

7 Crouse Road

Toronto, Ontario M1R 3A9

Telephone: (416) 757-3611 or (800) 463-6852
Fax: (416) 757-8915

e-mail: customerservice@uic.ca

Web site: www.ulc.ca

PACIFIC OFFICE

No. 130 - 13775 Commerce Parkway
Richmond, British Columbia

VBV 2V4

Telephone: (604) 214-9555 or (800) 463-6852
Fax: (604) 214-9550

e-mail; vancouver@uic.ca

The intended primary application of this Standard is stated in its scope. 1t is important to note that it remains the responsibility of

EASTERN OFFICE

6505, Rte Transcanadienne, bureau 330
St-Laurent, Quebec

H4T 183

Téléphone: (514) 363-5941 or (800) 463-6852
Télécopieur: (514) 363-7014

C.élec: montreal@uic.ca

WEST TORONTO OFFICE

155 Rexdaie Bivd., Suite 306

Toronto, Ontario

MOW 528

Telephone: (416) 757-3611 or (800) 463-6852
Fax: (416) 744-7309

the user of the Standard to judge its suifability for the particuiar application.

Copies of this ULC Standard may be erdered from Underwriters' Laboratories of Canada.

Documents

Document Sharing Hub

Copyright Underwriters' Laboratories of Canada
Provided by IHS Markit under license with ULC Licensee=/, User=,
No reproduction or networking permitted without license from IHS Not for Resale,

Full document details: ULC S545-02 2002



http://www.avadocuments.com/doc/ulc-s545-02-2002
http://www.avadocuments.com/doc/ulc-s545-02-2002

UNDERWRITERS' LABORATORIES ULC-S545-02

OF CANADA
STANDARD
FOR
RESIDENTIAL FIRE WARNING SYSTEM
CONTROL UNITS
Prepared and Published by
UNDERWRITERS’ LABORATORIES OF CANADA
First EQitION......oooi e December 1989
SECOND EDITION .....cciiiiiriririeeeetccitiietnsesnsnnennseessessnnsssesmessessmssasssssssssstsnsesssssessesssnnnen JULY 2002

No part of this publication may be reproduced in any form, in an electronic retrieval system
or otherwise, without prior permissicn of Underwriters’ Laboratories of Canada.

Document Sharing Hub
Copyright Underwriters' Laboratories of Canada
Provided by IHS Markit under license with ULC Licensee=/, User=,
No reproduction or networking permitted without license from IHS Not for Resale,

Full document details: ULC S545-02 2002



http://www.avadocuments.com/doc/ulc-s545-02-2002
http://www.avadocuments.com/doc/ulc-s545-02-2002

TABLE OF CONTENTS

ULC COMMITTEE ON FIRE ALARM EQUIPMENT AND SYSTEMS ..o i
ULC SUBCOMMITTEE ON CONTROL UNITS FOR FIRE ALARM SYSTEMS ...........ccccceiinnii. ii
REFERENCE PUBLICATION S e iii
P REF A CE ... e et 1
B 1010 | = O OO RUP USSR 2
72 BLOSSARY . 2
3. GENERAL ..o et 3
3.1 GENERAL oot et et e e e et e nen e n e as b s st s bt s e s e neeneeeeeas 3
4. INSTRUCTIONS AND INSTALLATION DRAWINGS ..ottt 3
4.1 INSTALLATION DRAWINGS ...ttt e e 3
4.2 INSTRUCTIONS ..o e e e e e e s se s s e e e 4
5. CONSTRIUCTION ...t e ere s e e et e et e e e aa et et b asaetabbeeebebeeneneneeaeas 5
5.1 GENERAL ..ot e e e et e e ettt eat bt nabrtataaeeaas 5
5.2 FRAME AND ENCLOSURE .....oiiiiiieet ettt eteenrere s ee e e e e sssssnnnreeaseesnngaeeens O
I T € T=Y o 1= - O TOU PP PPPP PP PUPPR 6
5.2.2 Cast Metal ENCIOSUIES..........ooiiiiieeeeeei et 6
5.2.3 Sheet Metal ENCIOSUIES........ooiiiiieie et e ettt e e e e eeeb e e e e e e s encenenes 6
5.2.4 Nonmetallic ENCIOSUrES ..o 7
5.3 ELECTRIC SHOCK . ..ottt s s e e e e e e ae e e ettt teereasassanan s s rasnnsnnnssnnes 7
54 VENTILATING OPENINGS ...ttt e e e e e e e e e e e s s e e e e e e aeeneas 8
55 METAL COVERS AND DOORS ... ..ottt e e e e et 8
5.6 GLASS PANELS ... e e e ettt ettt 9
5.7 CORROSION PROTECTION ... .ot iiiiiiietrietticiiieaaeeeee e e e e e ereeeeesassnssansssnnnnsnssssnanssssnnnnnes 9
5.8 INSULATING MATERIAL ... oottt et a e e et e e e 9
59 MOUNTING OF ELECTRICAL COMPONENTS ... 10
5.10 OPERATING MECHANISMS ..ot e e et ettt e e naasaenennnnes 10
5.11 CURRENT-CARRYING PARTS ..o iiititiittiitiiiii e eiaeae e e e e ee e eeteeabaaeeaaeesanesnanensansnannnes 11
5.12 SERVICING PROTECTION ....ooiitiiiiiiititititiiieiieaeiaeaeeeeeeeeveseesasaneeessansssssssesaansannaans 11
5.13 FIELD-WIRING CONNECTIONS ... . i eetteranrenran e e e e s e e e e e e 11
5.13.1 Primary POWET SUPPIY ..ot 11
5.13.2 Secondary POWEE SUPPIY ......uiii it 11
B8 8 BattBIES ...t 12
5.14 INSTALLATION WIRING CONNECTIONS ................................................................. 12
5.14.1 GENETAI ..o 12
5.14.2 Field-Wiring Terminals ..o e 13
5.14.3 FIeld-WIiriRg LEAAS. ....c.c.coiiiiiiiie et 13
5.14.4 POWEr-SUPPIY COTG .....vie ettt e ettt e e s 13
5.15 STRAIN RELIEF ...t r e ae e e et a e e e e et e reeeatbn e aaaaaaassasrannnsssnnnnes 14
T B T B Y o 1Y = OO RURURPPRURUUUIN 14
5.15.2 PoOWer-Supply COrd ...ttt e e e s e sesere e e e e e e e 14
5.15.3 Field-WIiriNG LeadS........coooviiiiiiiee ettt 14
5.16 INTERNAL WIRING ... et e e et e e e e e e e s e e aeees 14
B.A7 GROUNDING ..o et ettt e e e e ee e e e e e e e s e e e e e e enssaaaes 15
5.17.1 Equipment Grounding............oooiiiiiiiiieie e, 15
5.17.2 Polarity Identification ... 16
518 COMP ONEN T S et et e e e e 16
5.18.1 End-of-Line DeVICeS ... N
5.18.2 Printed Wiring Boards............c.cccccooiiiiiniii Docuq@ents
Document Sharing Hub

Full document details: ULC S545-02 2002


http://www.avadocuments.com/doc/ulc-s545-02-2002
http://www.avadocuments.com/doc/ulc-s545-02-2002

5.18.3 BUSHINGS «.eeiiiiiiiiiii e 17

5.18.4 Coil WINAINGS «.ooeieiiiii ettt 17
D 8.5 OWII NS i iiiiiiieei ittt r e e e e e s e aaaa s e et e b e e e e e e e e e e e e e e e e e eeienaas 17
5.18.6 Lampholders and Lamps ...........ooooeiimiiiiiiiiimiiice e 18
5.18.7 ProteCtive DEVICES ........cuvviiieeiireireiieieeeireiiee sttt e e e s et e et e e s aeeeeenerresa s bbae e 18
510 SP A CINGS ... et a e e e e 18
B. MARKING ...ttt e e e e e e e e et ret e e e e et eeee st e s e s e e s 19
7. PERFORMANCE ...t e e et e et e e e e e e e e s e s e e s e n e e e e e e e e e e e e 20
7.1 GENERAL ... oottt e e e e e s e ee e e e 20
7.2 NORMAL OPERATION TEST ..t eeiie ettt e ettt 20
7.2.1 Fire Warning Control Unit...........ccccoiiiiiiiiii it 20
7.2.2 Combination Control Unit..........o.ereioee e e 21
7.3 ELECTRICAL SUPERVISION TEST .......... et ereeeeieeeireeeeeeeeeeiaieeestaan——r——rtreaeaeeinaeaes 21
7.4 UNDERVOLTAGE OPERATION TEST ..oiiiiiiiiiiiii e e 22
7.5 OVERVOLTAGE OPERATION TEST ..ottt 23
7.6 VOLTAGE AND CURRENT MEASUREMENTS ..., 23
7.68.1 INPUE CIFCUIL....eeieeiiiit e 23
7.6.2 OUIPUL CIPCUIL ..eee e et eeeb e e r e seeenaanas 23
T.7  JARRING TE ST oottt et e ettt e e e s e e e s e s bbb e e e e e e e s eaeeae 23
7.8 TEMPERATURE TEST .oooiiiiiiiiiiiie ettt ettt neserene e re s e s s e e e 24
7.9 OVERLOAD TEST .. ittt e e e e e e e e s s s e e s ib s e ee e e et e e aaee e senenenenaeean 25
T.9.1 Control UnNit ..o ettt e e st e eesaaans 25
7.9.2 Separately Energized CirCuUits .........cccoovoiiiieiiiiiiiiic e 26
710 ENDURANCE TEST oottt e e e e s eae e e e e e eaaeae s 26
7101 Control UnNit ..ot e e e e e e e e et eee e e e e eanaaennaas 26
7.10.2 Operating DEVICES ..........coiriiiii ettt e 26
7.11 VARIABLE AMBIENT TEMPERATURE TEST ...t 26
712 HUMIDITY TE ST ..ottt ee e e e e e e e e e e sa bt bberaeaaeaeeeesanassaees 26
7.13 LEAKAGE CURRENT TEST ..ottt e e et ae e 27
7.14 ELECTRIC SHOCK CURRENT TEST.....oiiiiiiiiiiiiie ettt 27
715 TRANSIENT TEST S et e e e e e e e raee e e e e e e nsaes 29
AR R T B €11 o 1= = SO 29
7.15.2 Supply Line (High-Voltage Circuit) Transients ..........cccccceiieiiiiiinniniiiiinneneen, 29
7.15.3 Internally Induced Transients..............cooiiiiiiiiiiee e, 29
7.15.4 Input/Output Circuit (Low-Voltage Circuit) Transients ..........cccccceerrieerninnienne. 29
7.16 DIELECTRIC VOLTAGE-WITHSTAND TEST ..ottt 30
7.17 COMPONENT FAILURE TEST ...oiiiiiiiiieei ettt 31
718 AUDIBILITY TEST .o ciiiii ettt et et e e e e e e e s e e e anae e aae e e e e e aasssaees 31
7.19 ABNORMAL OPERATION TEST ..ot 32
8. SHORT RANGE RADIO FREQUENCY DEVICES.....ccoviiiiiriiiieeeteeeee e 32
8.1 GENERAL ..ot 32
8.2 REFERENCE LEVEL DETERMINATION ...ttt 32
B.2.1 MEtROA 1 .. et e e e e 32
8.2.2 MEINOG 2 ...eeeieeeeeeeeee e 33
8.3 INTERFERENCE IMMUNITY ...ttt e e 34
8.4 FREQUENCY SELECTIVITY ..ot 35
8.5 TIME TO REPORT ALARM . ... .o 36
8.6 INOPERATIVE TRANSMITTER REPORTING .....ooviiiiiiiiiiiie e 36
8.7  CLASH e e ———————— e 36
8.8 ERROR (FALSING) RATE ...ttt ettt e e e 37
8.9 THROUGHPUT RATE L.ttt g e e e 38
8.10 MAXIMUM DURATION OF TRANSMISSION........cooovriveerenreeee e Documents
8.11 BATTERY STATUS INDICATION ... \...Doecumer 3¢

Full document details: ULC S545-02 2002


http://www.avadocuments.com/doc/ulc-s545-02-2002
http://www.avadocuments.com/doc/ulc-s545-02-2002

8.13 TRANSMITTER ACCELERATED AGING TEST ..ooiiiiiiiii e 40
8.14 INSTALLATION INSTRUCTIONS AND USER MANUAL ..., 40
8.15 MARKING L. e, 40
TAB LS .. et e e et a e 41
FIGURES . ...t e e 49
Documents
ST s Document Sharing Hub

Full document details: ULC S545-02 2002


http://www.avadocuments.com/doc/ulc-s545-02-2002
http://www.avadocuments.com/doc/ulc-s545-02-2002

July 2002 ULC-S545-02 i

ULC COMMITTEE ON
FIRE ALARM EQUIPMENT AND SYSTEMS

MEMBER REPRESENTING
G.R. MOITIS (ChaIMMaN) ...eoveiieee e eeee et e e e e e e e e e eee s eeeeie s NFPA International, Canada
AJ M AKMEN National Research Council Canada, Canada
S. BertSCINGET - .vvveiiiieiiiiicee e Phoenix Design Consultants, Ontario
T.BOYKO ettt Canadian Association of Fire Chiefs inc., Canada
DN DRIBN ...t Morrison Hershfield Limited, Canada
JoDUGOAN it Fire Detection Devices Ltd., Canada
G. Fawcett ... Society of Fire Protection Engineers, Southern Ontario Chapter, Ontario
A, Garson ....ccoeceeeiiiiee e Siemens Building Technologies, Ltd., Fire Safety, Canada
W.D. GOOGYEAr......ccoiiceiiiiiiiiiieire e erree e Office of the Ontario Fire Marshal, Ontario
. HINAr. e Consumers' Association of Canada, Canada
G. LAGnNdmMESSEN .....oovvieiiieieeieeeeeeee e ereee e e eeee e Canadian Fire Alarm Association, Canada
R. Laroche.....ccoooevvivieennn Gouvernement du Québec, Ministére de la Sécurité publique, Québec
N T 1= o =Y POV U PO P PR Leber/Rubes Inc., Canada
R.LIGENZA oo Alberta Municipal Affairs, Alberta
K. MacMIlan ... Toronto Fire Services, Ontario
M. MANCINT ..o e Department of National Defence, Canada
B. Paterson. ... Underwriters' Laboratories of Canada, Canada
F.oQUIQUETO .ot SPX Canada Inc., Canada
M. RO . e ADT Canada Inc., Canada
R.SIBW .ot Human Resources Development Canada, Canada
AL TRlSZEWSKY i Health Canada, Canada
A TSISSEIEY oveniiiiiiee et s Chief Electrical Inspectors Association, Canada
Z. Wainsteim ... Canadian Fire Safety Association, Canada
M. Prasad (Technical Secretary, Non-Voting)................ Underwriters' Laboratories of Canada, Canada

This list represents the membership at the time the Committee balloted on the final text of this edition.
Since that time, changes in the membership may have occurred.

Documents

Document Sharing Hub
Copyright Underwriters' Laboratories of Canada

Provided by IHS Markit under license with ULC Licensee=/, User=,
No reproduction or networking permitted without license from IHS Not for Resale,

Full document details: ULC S545-02 2002



http://www.avadocuments.com/doc/ulc-s545-02-2002
http://www.avadocuments.com/doc/ulc-s545-02-2002

i ULC-S545-02 July 2002

ULC SUBCOMMITTEE ON
CONTROL UNITS FOR FIRE ALARM SYSTEMS

MEMBER REPRESENTING
A.M. LEDEI (ChaifMan)........cuuviurieeeeee et e e e e Leber/Rubes Inc., Canada
D. BOYNOWSKI......covivveiiiiiieeiniicciiiini, Siemens Building Technologies, Ltd., Fire Safety, Canada
D. DeIBN i Morrison Hershfield Limited, Canada
G. Fawcett................... Society of Fire Protection Engineers, Southern Ontario Chapter, Ontario
D. GOOAYEAN ..ot Office of the Ontario Fire Marshal, Ontario
G LANAMESSE ...ttt e s a e e e e e e s oo en bbb s Secutron Inc., Canada
KoLush o Simplex International Time Equipment Co. Ltd., Canada
D NI, e e Digital Security Controls Ltd., Canada
B. Paterson.........ooiiirc e Underwriters’ Laboratories of Canada, Canada

CQUIGUETO ..ottt et e SPX Canada inc., Canada
J.REICNAG ..o AP&C Canada Inc., Canada
Y. Shah e Notifier, A Division of Pittway Corporation, CT, U.S.A.
S OIS . ittt e a e e e s City of Brampton, Ontario
DR T O N et Honeywell Limited, Canada
M. Prasad (Technical Secretary).......ccoeeeveeieerernnianennn. Underwriters' Laboratories of Canada, Canada

Documents

Document Sharing Hub

Copyright Underwriters' Laboratories of Canada
Provided by IHS Markit under license with ULC Licensee=/, User=,
No reproduction or networking permitted without license from IHS Not for Resale,

Full document details: ULC S545-02 2002


http://www.avadocuments.com/doc/ulc-s545-02-2002
http://www.avadocuments.com/doc/ulc-s545-02-2002

July 2002 ULC-5545-02 iii

REFERENCE PUBLICATIONS

The documents shown below are referenced in the text of this Standard. Unless otherwise stated
elsewhere in this Standard such reference shall be considered to indicate the edition and/or
revisions of the document available at the date on which the Committee approved this ULC
Standard.

Document published by Underwriters' Laboratories of Canada
7 Crouse Road, Toronto, Ontario, Canada, M1R 3A9 Telephone: (416) 757-3611 or (800) 463-6852
e CAN/ULC-S540-M86, Standard for the Installation of Residential Fire Alarm Systems

Document published by the Canadian Standards Association
178 Rexdale Boulevard, Toronto, Ontario, Canada, MOW 1R3 Telephone: (416) 747-4044

e (C22.1-02, Canadian Electrical Code, Part |, Safety Standard for Electrical installations

Document published by the International Electrotechnical Commission
Available from: IHS Canada, Toronto Office, 20 Victoria Street, Toronto, Ontario, Canada, M5C 2N8
Telephone: 1-800-387-4408

e CISPR 13 (2001-04), Sound and Television Broadcast Receivers and Associated Equipment - Radio
Disturbance Characteristics - Limits and Methods of Measurement (Fourth Edition)

Document published by the Institute of Electrical & Electronics Engineers
Available from: IHS Canada, Toronto Office, 20 Victoria Street, Toronto, Ontario, Canada, M5C 2N8
Telephone: 1-800-387-4408

*» ANSI/IEEE C63.4-1992, Methods of Measurement of Radio-Noise Emissions from Low-Voltage
Electrical and Electronic Equipment In The Range Of 9 kHz To 40 GHz

Documents

Document Sharing Hub

Copyright Underwriters' Laboratories of Canada
Provided by IHS Markit under license with ULC Licensee=/, User=,
No reproduction or networking permitted without license from IHS Not for Resale,

Full document details: ULC S545-02 2002



http://www.avadocuments.com/doc/ulc-s545-02-2002
http://www.avadocuments.com/doc/ulc-s545-02-2002

July 2002 ULC-S545-02 1

STANDARD

FOR

RESIDENTIAL FIRE WARNING SYSTEM
CONTROL UNITS

PREFACE

This is the Second Edition of the Standard for Residential Fire Warning System Control Units,
ULC-S545-02.

This Edition of the Standard has been formally approved by the ULC Committee on Fire Alarm
Equipment and Systems.

A product which complies with these requirements will not necessarily be acceptable if, when
examined and tested, it is found to have features not covered by the Standard which may impair
the result contemplated by these requirements.

A product employing materials or having forms of construction differing from those detailed in
these requirements may be examined and tested according to the intent of the requirements,
and if found to be substantially equivalent, may be given recognition.

Only Sl units of measurement are used in this Standard.
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1. SCOPE

1.1 These requirements cover residential fire warning system control units and
accessories intended to be installed in accordance with the Standard for the Installation of
Residential Fire Warning Systems, CAN/ULC-S540.

1.2 A residential fire warning system control unit consists of a unit assembly of
electrical parts having provision for connection of power source and initiating device circuits.
Provision for connection of an indicating device circuit is also required uniess an alarm-sounding
device is integral with the control unit. Additional terminals may be provided for the connection
of supplementary devices such as annunciators, remote switches and the like. A secondary
supply, such as a battery, may be provided as integral with the control unit or provision may be
provided for its connection to the control unit.

1.3 Provision for the connection to the control unit of at least one smoke detector is
required unless reference is made on the installation diagram for the use of a self-contained
smoke detector such as a single or multiple-station smoke alarm.

1.4 These requirements also apply to the use of combination systems, such as a
combination fire-burglar alarm system control unit, which employs circuit wiring common to both
systems. When common wiring is employed for combination systems, it shall be connected in
such a manner that internal fault conditions (shorts, opens, grounds) in the non-fire alarm
(burglary) system circuit wiring, or faults between the fire and non-fire alarm system circuits, will
not interfere with the supervision of the fire alarm system or prevent normal alarm signal
transmission.

1.5 These requirements do not cover single or multiple-station smoke alarms,
automatic fire detectors, or alarm indicating appliances, such as bells, horns, and the like. They
do cover accessories, which are external to the control unit and are dependent upon the control
unit to function, such as end-of-line devices, annunciators, and remote switches.

2. GLOSSARY

NOTE: Terms used in this Standard that are in italic print are defined as follows:

ALARM SIGNAL - A control unit accessory to visually indicate required signals received from a
fire alarm system (fire warning system).

ANNUNCIATOR - A device to visually indicate a signal received from the fire warning system.
COMBINATION SYSTEM - A combined system, incorporating burglar and fire alarm system.

DISTINCTIVE SIGNALS - Signals obtained from different sounding appliances, such as bells,
horns, sirens, speakers and buzzers, or from a single appliance, such as an electronic horn,
where a continuous signal is obtained under one condition and a pulsing signal under another.

DWELLING UNIT - A suite operated as a housekeeping unit, used or intended to be used as a
domicile by one or more persons and usually containing cooking, eating, living, sleeping and
sanitary facilities.

END-OF-LINE RESISTOR - A resistor installed at the end of an initiating or indicffing égyimaents
circuit to limit the amount of supervisory current.
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FAULT - An open or ground condition on any extended circuit or a short on a signalling circuit
extending from a control unit.

FIRE ALARM SYSTEM - A combination of devices designed to warn the building occupants of
an emergency condition '

INDICATING DEVICE - Any audibie signal appliance employed to indicate a fire, supervisory, or
trouble condition. Examples of audible signal appliances are belis, horns, sirens, speakers,
electronic horns, buzzers, and chimes.

INDICATING DEVICE CIRCUIT - Circuit to which indicating devices are connected.

INITIATING DEVICE - A manually or automatically operated device whose operation results in a
fire alarm indication from the control unit. Examples of alarm signal initiating devices are heat
detectors, manual pull stations, and smoke detectors.

INITIATING DEVICE CIRCUIT - Circuit to which automatic or manual initiating devices are
connected.

i

TROUBLE SIGNAL - A visual and audible indication of equipment failure, circuit failure, fault
condition or operational malfunction.

3. GENERAL
3.1 GENERAL
3.1.1 The term "product" as used in this standard refers to all items of equipment
covered by the Scope.
3.1.2 Unless otherwise indicated, all voltage and current values mentioned in this
Standard are rms.
3.1.3 The requirements of this standard apply uniformly to all equipment regardless of

whether used as a component of a control unit or separately enclosed and referred to as a
control unit accessory.

4. INSTRUCTIONS AND INSTALLATION DRAWINGS

4.1 INSTALLATION DRAWINGS

4.1.1 An installation drawing shall be provided with each residential control unit
ilustrating the field connections to be made. The drawing may be attached to the unit or, if
separate, shall be referenced in the marking attached to the unit. Where wireless equipment is
to be used, the appropriate instructions shall be supplied.

41.2 The drawing shall show a pictorial view of the installation terminals or leads to

which field connections are to be made, as they would appear when viewed from the front. The
terminal designations on the control unit shall agree with the designations on the drawing. An
unattached drawing shall be marked with the name or trademark of the manufactulB0@auments
number and issue number and/or date.
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413 The instructions and drawings shall include such directions and information
adequate for attaining proper and safe installation, maintenance, and operation of the control
unit.

414 The following information shall appear on the installation wiring diagram for the

applicable circuits to which field connections are made:

A MAIN SUPPLY CIRCUIT - The voltage, frequency and maximum current or
watts input;

B  ALARM INDICATING CIRCUITS - The manufacturer, model number,
method of connection, and maximum number of indicating devices that can
be connected,

C INITIATING DEVICE CIRCUIT - The maximum voltage, current and
frequency and reference to the type and maximum number of devices to be
employed, such as heat detectors, smoke detectors, etc., shall be indicated
in addition to their intended connection. The maximum line impedance shall
be noted unless the control unit can operate with 100 Q impedance in each
circuit;

D BATTERY CIRCUIT - The voltage "DC" and the maximum current input.
For a battery intended to be charged by the control unit, the maximum
charging currents, trickle and fast charge, shall be indicated as well as the
battery capacity in ampere-hours; and

E SUPPLEMENTARY SIGNALLING CIRCUITS - The specific devices, which
are intended to be connected or the maximum electrical rating in amperes
or watts, volits, and frequency.

415 The product and instruction documents shall be marked as to their intended
wiring methods in keeping with the requirements of CSA C22.1, Canadian Electrical Code,
Part |, Safety Standard for Electrical Installations.

4.2 INSTRUCTIONS

421 Each residential control unit shall be provided with the following operating,
installation, and maintenance instructions:

A Typical installation layout for the residential fire warning system indicating
recommended locations of the control unit, detectors, bells, etc;

B Description of the operation, testing, and proper maintenance procedures of
the system. This shall include an indication of the following conditions,
where applicable:

(i)  Normal standby;
(i) Alarm;

(i)  Alarm test;
Documents

(iv)  Alarm silence; Document Sharing Hub
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(v) Troubie;

(vi) Trouble silence; |

(vii) Off-normal position of switches;

(viii) Functions of lights, switches, etc;

(ix) Lamp and fuse replacement;

(x) Battery maintenance and replacement;

(xi) Name and address of service people to contact in event of trouble;
(xii) Maintenance recommendations;

(xiii) Loss of AC power; and

(xiv) Low battery.

C Information on establishing a residential emergency evacuation plan in the
event of a fire.

422 The instructions shall be referenced in the Control Unit Marking.

5. CONSTRUCTION

5.1 GENERAL

511 A control unit shall be so constructed that it will be practical, reliable, and
sufficiently durable for its intended installation and use. It shall be suitable for use with
acceptable signal initiating and indicating devices, and other equipment normally connected to it
to form a residential fire warning system of the type indicated by the installation diagram.

5.1.2 An acceptable initiating or indicating deviceis considered to be one WhICh has
been found by investigation to be suitable for use with the control unit.

51.3 A component of a control unit shall comply with the requirements for that
component, except that such requirements may be modified if appropriate for the particular
application.

514 Except where indicated otherwise, the construction requirements specified for

control units shall apply also for control unit accessories.
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5.2 FRAME AND ENCLOSURE
5.2.1 General
5.2.11 A contro! unit shall be so formed and assembled that it has the strength and

rigidity necessary to resist the abuses to which it is likely to be subjected in service without
adversely affecting its performance and without introducing fire, shock, or accident hazard due
to total or partial collapse with resulting reduction of spacings, loosening or displacement of
parts or other serious defects.

5.21.2 All electrical parts of a control unit shall be enclosed to provide protection against
contact with uninsulated live parts.

5.21.3 There shall be adequate space within a terminal or wiring compartment for
completing all wire connections as specified by the installation wiring diagram.

5214 An enclosure shall have suitable means for mounting, which shall be accessible
without disassembling any operating part of the unit. Removal of a completely assembled panel
or printed wiring board to mount the enclosure is not considered to be disassembly of an
operating part.

5.2.1.5 A compartment enclosing electrical parts shall not be open to the floor or other
support on which a unit rests.

5.2.2 Cast Metal Enclosures

5.2.21 The thickness of cast metal for an enclosure shall be as indicated in Table 1,
except that cast metal having a thickness 0.8 mm less than that indicated in the Table may be
employed if the surface under consideration is curved, ribbed, or otherwise reinforced, or if the
shape and/or size of the surface is such that equivalent mechanical strength is provided.

5222 If threads for the connection of conduit are tapped all the way through a hole in
an enclosure wall, or if an equivalent construction is employed there shall be not less than 3-%2
nor more than 5 threads in the metal, and the construction shall be such that a standard conduit
bushing can be properly attached.

5223 If threads for the connection of conduit are tapped only part of the way through a
hole in an enclosure wall, there shall be not less than five full threads in the metal, and there
shall be a smooth, well-rounded inlet hole for the conductors which shall afford protection to the
conductors equivalent to that provided by a standard conduit bushing.

5.2.3 Sheet Metal Enclosures

5.2.3.1 The thickness of sheet metal employed for the enclosure of a control unit shall be
not less than that indicated in Table 2, except that sheet metal of two gauge sizes lesser
thickness may be employed if the surface under consideration is curved, ribbed, or otherwise

reinforced, or if the shape and/or size of the surface is such that equivalent mechanical strength
is provided.

5.2.3.2 At any point where conduit or metal-clad cable is to be attached, sheet metal

shall be of such thickness or shall be so formed or reinforced that it will have stifinédOE dients

equivalent to that of uncoated flat sheet steel having a minimum thickness ¢ 1 35 mm,
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5233 A plate or plug for an unused conduit opening or other hole in the enclosure shall
have a thickness of not less than: 0.36 mm for steel or 0.48 mm for nonferrous metal for a hole
having a 6.4 mm maximum dimension; and 0.69 mm steel or 0.8 mm nonferrous metal for a
hole having a 35 mm maximum dimension.

5.2.34 A closure for a larger hole shall have a thickness equal to that required for the
enclosure of the device or a standard knockout seal shall be used. Such plates or plugs shall be
securely mounted.

5.2.35 A knockout in a sheet-metal enclosure shall be reliably secured but shall be
capable of being removed without undue deformation of the enciosure.

5.2.3.6 A knockout shall be provided with a flat surrounding surface adequate for proper
seating of a conduit bushing, and shall be so located that installation of a bushing at any
knockout likely to be used during installation will not result in spacings between uninsulated live
parts and the bushing of less than the requirements in this Standard.

5.2.4 Nonmetallic Enclosures

5.24.1 A nonmetallic enclosure or enclosure part shall have mechanical strength and
durability and be so formed that operating parts will be protected against damage, and shall
resist the abuses likely to be encountered during installation and normal use and service, but in
any case, the mechanical strength shall be at least equivalent to a sheet-metal enclosure of the
minimum thickness specified in Tabie 2. The enclosure or enclosure part shall protect persons
from shock hazard.

5.24.2 Among the factors taken into consideration when judging the acceptability of a
nonmetallic enclosure with respect to aging are: the mechanical strength; resistance to impact;
moisture-absorptive properties; combustibility and resistance to ignition from electrical sources;
dielectric strength, insulation resistance, and resistance to arc tracking; and resistance to
distortion and creeping at temperatures to which the material may be subjected under
conditions of normal and abnormal usage.

5243 The continuity of the grounding system shall not rely on the dimensional integrity
of the nonmetallic material.

5.3 ELECTRIC SHOCK

5.3.1 Any part that is exposed only during operator servicing shall not present the risk
of electric shock. See Electric Shock Current Test, Subsection 7.14.

5.3.2 Each terminal provided for the connection of an external antenna shall be
conductively connected to the supply circuit grounded conductor. The conductive connection
shall have a maximum resistance of 5.2 MQ, a minimum wattage rating of 2 W, and shall be
effective with the power switch in either the on or off position.

5.3.3 The conductive connection need not be provided if such a connection is
established in the event of electrical breakdown of the antenna isolating means, the breakdown
does not result in a risk of electric shock, and in a construction employing an isolating power
transformer, the resistance of the conductive connection between the supply circuit and chassis
does not exceed 5.2 MQ.
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534 The maximum value of 5.2 MQ specified in Clauses 5.3.2 and 5.3.3 is to include
the maximum tolerance of the resistor value used; that is, a resistor rated 4.2 MQ with 20%
tolerance or a resistor rated 4.7 MQ with a 10% tolerance is acceptable. A component
comprised of a capacitor with a built-in shunt resistor that complies with the requirements for
antenna isolating capacitors may be rated a minimum of %4 W.

535 The insertion in any socket of any component used in the product shall not result
in a risk of electric shock.

5.4 VENTILATING OPENINGS

5.4.1 Ventilating openings in an enclosure, including perforated holes, louvres, and
openings protected by means of wire screening, expanded metal, or perforated covers, shall be
of such size or shape that no opening will permit passage of a rod having a diameter of 3.6 mm.
An enclosure for fuses or other overload-protective devices and provided with ventilating
openings shall afford adequate protection against the emission of flame or molten metal.

542 Except as noted in Clause 5.4.3, perforated sheet metal and sheet metal
employed for expanded-metal mesh shall be not less than 1.07 mm in average thickness,
1.17 mm if z_inc coated.

5.4.3 If the indentation of a guard or enclosure will not alter the clearance between
uninsulated, movable, live parts and grounded metal so as to affect performance adversely or
reduce spacings below the minimum values given under Spacings, Subsection 5.19, 0.53 mm
expanded-metal mesh (0.61 mm if zinc coated) may be employed, provided that the exposed
mesh on any one side or surface of the device so protected has an area of not more than
465 cm® and has no dimension greater than 300 mm, or that the width of an opening so
protected is not greater than 90 mm.

54.4 The wires of a screen shall be not smaller than No. 16 AWG and the screen
openings shall be not greater than 3.2 mm by 3.2 mm.

5.5 METAL COVERS AND DOORS

5.51 An enclosure cover shall be hinged, sliding, pivoted or similarly attached if it
provides ready access to fuses or any other over current-protective device the normal
functioning of which requires renewal, or if it is necessary to open the cover in connection with
the normal operation and maintenance of the unit.

55.2 With reference to the requirement of the Clause 5.5.1, normal operation is
considered 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.

5.5.3 A hinged cover is not required where the only fuse(s) enclosed is intended to
provide protection to portions of internal circuits such as may be employed on a separate
printed wiring board or circuit subassembly, to prevent excessive circuit damage resulting from
a fault. The use of such a fuse(s) is acceptabie if the following or equivalent marking is indicated
on the cover: "CIRCUIT FUSE(S) INSIDE - Disconnect Power Prior To Servicing."

554 A hinged cover shall be provided with a latch, screw, or catch to hold_it closed.
An unhinged cover shall be securely held in place by screws or the equivalent ocuments
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5.6 GLASS PANELS

5.6.1 Glass covering an observation opening shall be held securely in place so that it
cannot be readily displaced in service and shall provide adequate mechanical protection for the
enclosed parts. The thickness of a glass cover shall be not less than that indicated in Table 3.

5.6.2 A glass panel for an opening having an area of more than 930 cm?, or having any
dimension greater than 300 mm, shall be supported by a continuous groove not less than 5 mm
deep along all four edges of the panel.

5.6.3 A transparent material other than glass employed as a cover over an opening in
an enclosure shall have equivalent mechanical strength to that of glass, not become a fire
hazard, distort, nor become less transparent at the temperature to which it may be subjected
under normal or abnormal service conditions.

5.7 CORROSION PROTECTION

5.7.1 Except as indicated in Clause 5.7.2, iron and steel parts, except bearings, and
the like, where such protection is impracticable, shall be suitably protected against corrosion by
enamelling, galvanizing, sherardizing, plating, or other equivalent means.

57.2 The requirement of Clause 5.7.1 applies to all enclosing cases whether of sheet
steel or cast iron, and to all springs and other parts upon which proper mechanical operation
may depend. It does not apply to minor parts such as washers, screws, bolts, and the like, if the
failure of such unprotected parts would not be liable to result in a hazardous condition or
adversely affect the operation of the unit. Parts made of stainless steel, properly polished or
treated if necessary, do not require additional protection against corrosion. Bearing surfaces
should be of such materials and design as to ensure against binding due to corrosion.

5.8 INSULATING MATERIAL

5.8.1 Insulating materials for the support or separation of live parts shall be of a non-
flammable, moisture-resistant insulating material, such as porcelain, phenolic or cold-moulded
composition, or other material which is recognized for the support of live parts.

58.2 A base mounted on a metal surface shall be provided with an insulating barrier
between the mounting surface and all live parts on the underside of the base which are not
staked, upset, sealed, or equivalently prevented from loosening so as to prevent such parts and
the ends of replaceable terminal screws from coming in contact with the supporting surface.

5.8.3 Vulcanized fibre may be used for insulating bushings, washers, separators, and
barriers, but not for the sole support of live parts.

5.8.4 The thickness of a flat sheet of acceptable insulating material, such as phenolic
composition employed for panel-mounting parts, shall be not less than that indicated in Table 4.

5.8.5 A terminal block mounted on a metal surface which may be grounded shall be
provided with an insulating barrier between the mounting surface and all live parts on the
underside of the base which are not staked, upset, sealed or equivalently prevented from
loosening so as to prevent such parts and the ends of replaceable terminal screws from coming

in contact with the supporting surface.
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5.8.6 A countersunk, sealed part shall be covered with a waterproof insulating
compound which will not melt at a temperature 15°C higher than the maximum normal operating
temperature of the assembly, and at not less than 65°C in any case. The depth or thickness of
sealing compound shall be not less than 3.2 mm.

5.9 MOUNTING OF ELECTRICAL COMPONENTS

5.9.1 All parts of a residential control unit shall be securely mounted in position and
prevented from loosening or turning if such motion may affect adversely the normal
performance of the control unit, or may affect the risk of fire and accident hazard incident to the
operation of the control unit.

59.2 A switch, lampholder, attachment-plug receptacle, or plug connector shall be
mounted securely and, except as noted in Clauses 5.9.3 and 5.8.4, shall be prevented from
turning.

59.3 The requirement that a switch be prevented from turning may be waived if all the

following conditions are met:

A The switch is of a push button or other type that does not tend to rotate
when operated (a toggle switch is considered to be subject to forces that
tend to turn the switch during normal operation of the switch);

B  The means of mounting the switch makes it unlikely that operation of the
switch will loosen the switch; or

C  The spacings are not reduced below the minimum acceptable values if the
switch does rotate.

594 A lampholder of a type in which the ilamp cannot be replaced, such as a neon
pilot or indicator light in which the lamp is sealed in by a nonremovable jewel, need not be
prevented from turning if rotation cannot reduce spacings below the minimum acceptable
values.

59.5 The means for preventing turning of a device is to consist of more than friction
between surfaces; for example, a suitable lockwasher, properly applied, is acceptable as the
means for preventing a small stem-mounted switch or other device having a single-hole
mounting means from turning.

596 Uninsulated live parts, including terminals, shall be secured to their supporting
surfaces by methods other than friction between surfaces, so that they will be prevented from
turning or shifting in position if such motion may result in reduction of spacings to less than
those required. The security of contact assemblies shall be such as to ensure the continued
alignment of contacts.

5.10 OPERATING MECHANISMS

5.10.1 Operating parts, such as switches, relays, and similar devices, shall be
adequately protected by individual protection on dust-tight cabinets, against fouling by dust or
by other material which may affect adversely their normal operation.

5.10.2 A part shall be constructed of material that is acceptable for itREid&Ements
application.
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