SS 645 : 2019

(ICS 13.220.20; 13.320)

SINGAPORE STANDARD

Code of practice for the installation and
servicing of electrical fire alarm systems

[Formerly CP 10]

& Singapore
Standards
Council




SS 645 : 2019
(ICs 13.220.20; 13.320)

SINGAPORE STANDARD

Code of practice for the installation and servicing
of electrical fire alarm systems

Published by Enterprise Singapore

All rights reserved. Unless otherwise specified, no part of this Singapore Standard may
be reproduced or utilised in any form or by any means, electronic or mechanical, including
photocopying and microfilming, without permission in writing from Enterprise Singapore.
Request for permission can be sent to: standards@enterprisesg.gov.sg.

ISBN 978-981-48-3575-6



SS 645 : 2019

The content of this Singapore Standard was approved on 24 May 2019 by the Electrical and Electronic

Standards Committee (EESC) under the purview of the Singapore Standards Council.

First published as CP10, 1980
First revision, 1993
Second revision, 2005

Third revision and re-designated as SS 645, 2019

EESC consists of the following members:

Name
Chairman Er. Peter Leong Weng Kwai
gﬁgﬂ%en Mr Andrew Chow

Dr Kang Cheng Guan
Advisor Mr Renny Yeo Ah Kiang
Secretary Mr Jason Low
Members Dr Ashwin Khambadkone

Dr Chua Sze Wey
Mr Michael Goh Chye Soon

Assoc Prof Gooi Hoay Beng
Er. Hashim Bin Mansoor
Er. Kwang Cheok Sen
Mr Cedric Lee Say Teck
Mr Lee Wee Keong

Er. Lim Say Leong

Er. Ling Shiang Yun

Er. Kenneth Liu

Mr Ng Soon Lee

Mr Sim Wee Meng

Mr Tan Beng Koon

Er. Tan Hak Khoon

Mr Roland Tan

Er. Joseph Toh Siaw Hui
Mr Andrew Yap

Mr Nelson Yeap

EESC sets up the Technical Committee on Building Facilities and Services to oversee the preparation

Representation

Individual Capacity

Individual Capacity
Energy Market Authority

Individual Capacity
Enterprise Singapore

National University of Singapore
Agency for Science, Technology & Research

Singapore Electrical Contractors and Licensed
Electrical Workers Association

Nanyang Technological University
Building and Construction Authority
Housing & Development Board

SP Group

Singapore Civil Defence Force
Individual Capacity

Association of Consulting Engineers Singapore
Individual Capacity

TUV SUD PSB Pte Ltd

Land Transport Authority

Singapore Manufacturing Federation
Individual Capacity

National Environment Agency

The Institution of Engineers, Singapore
Enterprise Singapore

Singapore Electrical Trades Association

of this standard. The Technical Committee consists of the following members:

Name
Chairman Er. Kenneth Liu
Deputy . .
Chairman Er. Hashim Bin Mansoor
Secretary Mr Allan Koh

Representation

Individual Capacity

Building and Construction Authority

Enterprise Singapore

2

COPYRIGHT



SS 645 : 2019

Er. Cai Linfan

Mr Matthew Chan

Mr David Goh King Siang
Er. Ken Jung Gee Keong*

Members

Er. Adeline Koh

Mr Benedict Koh Yong Pheng
Mr Ng Eng Sin

Mr Pang Tong Teck

Mr K Seshadri

Mr Sim Kooi Chuan

Er. Tan Kok Koon

Ms Corine Wong

Dr Zhou Yi
*1ill 15 August 2018

The Technical Committee sets up the Working Group on Emergency Alarm and Communication
Systems to prepare this standard. The Working Group consists of the following experts who contribute

in their individual capacity:

Name
Convenor Mr David Goh King Siang
Secretary Mr Ray Wang Sirui
Members Mr Benedict Koh Yong Pheng

Er. Kenneth Liu

Er. Loke Yee Weng

Mr Low Kim Seong

CPT Nur Hazwan Bin Amin

Mr Rajasararan s/o Lechimanah

Er. Tan Boon Tong
Mr Tan Hiok Pheng

Land Transport Authority
Singapore Electrical Trades Association
Singapore Manufacturing Federation

Singapore Electrical Contractors and Licensed
Electrical Workers Association

Association of Consulting Engineers Singapore
Fire Safety Managers’ Association Singapore
JTC Corporation

Singapore Civil Defence Force

Individual Capacity

Singapore Institute of Architects

Housing & Development Board

National Environment Agency

The Institution of Engineers, Singapore

The organisations in which the experts of the Working Group are involved are:

Association of Consulting Engineers Singapore
Fire Safety Managers’ Association Singapore
Housing & Development Board

Land Transport Authority

Singapore Civil Defence Force

Singapore Electrical Trades Association
Singapore Manufacturing Federation

The Institution of Engineers, Singapore

TUV SUD PSB Pte Ltd

COPYRIGHT



(blank page)

4
COPYRIGHT



SS 645 : 2019

Contents

Foreword

1 Scope

2 Normative references

3 Terms and definitions

4 General requirements

4.1 Equipment colour

4.2 Areas to be protected

4.3 Locations where protection is not required
4.4 Alarm zone limitation

4.5 Connection to alarm monitoring station
4.6 Requirements for alarm monitoring station
5 Design considerations

5.1 System components and equipment

511 General

5.1.2 Compatibility

5.1.3 Special environment

514 Building management system

5.1.5 Fire alarm management equipment

5.1.6 Design process for limitation of false alarms
5.2 Alarm panel

5.2.1 Main/sub alarm panel

5.2.2 Zone plan/mimic panel

5.2.3 Location

524 Fire alarm panel cabinet

5.2.5 Alarm zone facilities

5.2.6 Fault monitoring

5.2.7 Visible indication for alarm panels

5.2.8 Other indications during the fire alarm condition
5.2.9 Identification and marking of fire alarm indicators

5.2.10  Signals to fire service signalling transmitter

5.2.11 Records

5.2.12  Program-controlled fire alarm system

5
COPYRIGHT

Page

11
11
12
14
14
14
18
18
19
20
20
20
20
21
21
21
21
22
22
22
23
24
24
24
25
25
26
26
27
27
27



SS 645 : 2019

5.3
53.1
53.2
5.3.3
534
5.3.5
54
541
5.4.2
55
551
55.2
5.5.3
554
555
5.5.6
5.5.7
5.5.8
5.5.9
5.5.10
5511
5.6
5.6.1
5.6.2
5.6.3
5.6.4
5.6.5
5.6.6
5.6.7
5.7
571
57.2
5.7.3
574

Power supply

Operating voltage

Form of supply

Battery charger

Battery and battery location

Battery capacity

Connection of ancillary equipment

Ancillary equipment

Connection requirements

Audible, visual alarms and emergency voice communication system

General

Audible alarm sounders

Audibility of general alarms

Code signalling

Restricted alarms

Visual alarm devices

Fire alarm acknowledgement

Interface with the emergency voice communication (EVC) system

Fire alarm buzzer silencing

Fault buzzer silencing

Alarm verification feature (AVF)

Manual call points

General

Manual call point

Special environment

Operation

Supervision

Location

Alarm zone

Heat detection systems

General

Detectors

Spacing and location of detectors

Linear heat detectors

Page

28
28
28
28
28
29
29
29
29
29
29
30
30
30
30
31
31
32
33
33
33
34
34
34
35
35
35
35
35
35
35
35
36
39

6
COPYRIGHT



SS 645 : 2019

5.8
58.1
5.8.2
5.8.3
59
59.1
59.2
5.9.3
594
5.9.5
5.9.6
5.10
5.10.1
5.10.2
5.10.3
5.10.4

6.1

6.1.1
6.1.2
6.1.3
6.1.4
6.1.5
6.1.6
6.1.7
6.1.8
6.2

6.3

6.3.1
6.3.2
6.3.3
6.4

Smoke detection systems

General

Detectors

Spacing and location of detectors

Flame detection systems

General

Stability and sensitivity

Spacing and location of detectors

Fixing of detectors

Detector lenses

Outdoor applications

Video image fire detection system

General

Application

System configurations

System requirements

Installation, operation and maintenance

Installation

General

Cables and wiring

Conductor sizing

Protection against electromagnetic interference

Joints and terminations

Mounting of detectors

Segregation from other systems

False alarms in new installations

Operations

Maintenance

General

Limitation of false alarms

Regular testing and inspection

Operation and maintenance manuals and “as installed” drawings

7
COPYRIGHT

Page

43
43
43
43
52
52
52
52
52
53
53
53
53
53
53
54
55
55
55
55
56
56
56
57
57
57
57
57
57
58
59
61



SS 645 : 2019

Page

Annexes
A Fire alarm system and associated systems, functions and equipment (informative) __ 62
B Recommended format of records for fire alarm system (informative) 65
C Type of sounder circuits (informative) 67
D Guidance for the selection of detectors (informative) 68
E Fire alarm symbols (normative) 81
Tables
1 Smoke detector spacing based on air change rate 45
Al Functions and examples of relevant equipment 63
D.1 Increased fire size required for equivalent heat detector effectiveness

based on ceiling height 71
Figures
1 Detector clearance — Goods or materials 15
2 Detector clearance — Isolated attachments 15
3 Alarm verification feature (AVF) function 34
4 Typical heat detector spacing — Flat ceilings 39
5 Heat detector locations for sloping surfaces 40
6 Design criteria for point-type heat detectors and linear-type detectors 41
7 Typical smoke detector spacing — Flat ceilings 46
8 Point-type smoke detector locations for sloping surfaces a7
9 Typical beam-type smoke detector locations and maximum spacing 48
10 Design criteria for point-type and beam-type smoke detectors located at apex of

ceiling, roof or surface 49
11 Design criteria for point-type smoke detectors in structures with deep beams 51
12 An illustration of the system network 54
Al Fire alarm system and associated systems, functions and equipment 62
Cl1 Radial sounder circuits 67
C.2 Ring sounder circuits 67
D.1 Typical field of view of flame detector 78
D.2 Typical floor area protected by one flame detector 78
D.3 Multiple coverage provided by four flame detectors 79

8
COPYRIGHT



SS 645 : 2019

Foreword

This Singapore Standard was prepared by the Working Group on Emergency Alarm and
Communication Systems set up by the Technical Committee on Building Facilities and Services under
the purview of EESC.

This standard is a revision of Singapore Standard CP 10 : 2005 “Code of practice for the installation and
servicing of fire alarm systems” and is re-designated as SS 645. In this revision, existing requirements
were reviewed and revised to bring the Code in line with the latest fire alarm concepts and technology.
The key changes are as follows:

@) New requirement for detection circuit fault covering more than one floor of the building has been
added (4.2.1 d);

(b) New requirements of clearances for alarm panels and detectors have been added (4.2.2);

(©) Requirements for connection to alarm monitoring station have been amended (4.5) and new
requirements for alarm monitoring station have been added (4.6);

(d) Requirements for main/sub alarm panel, zone plan/mimic panel have been amended (5.2.1,
5.2.2 and 5.2.4);

(e) New requirements for interface with the emergency voice communication (EVC) system have
been added (5.5.8);

()] Provision for a resettable flexible element type of call point and operation has been added
(5.6.2);

(9) Requirements for the mounting height of the manual call point have been amended (5.6.6);

(h) Requirements for spacing between detectors have been amended to be in line with AS 1670.1:

2015 (5.7 and 5.8);

0] New requirements for design of linear heat detectors have been added (5.7.4);

0] New requirements for video image fire detection system have been added (5.10);

(k) New requirements for limitation of false alarms have been added (6.3.2); and

0] Provision for carbon monoxide fire detectors, flame detectors and video image fire detectors has

been added (D.5, D.6 and D.7).

It is presupposed that in the course of their work, users will comply with all relevant regulatory and
statutory requirements, e.g. Code of Practice for Fire Precautions in Buildings. The Singapore
Standards Council and Enterprise Singapore will not be responsible for identifying all of such legal
obligations.

In preparing this standard, reference was made to the following publications:

AS 1670.1 : 2015 Fire detection, warning, control and intercom systems — System
design, installation and commissioning — Part 1 : Fire

BS 5839-1 : 2017 Fire detection and fire alarm systems for buildings —
Part 1 : Code of practice for design, installation, commissioning
and maintenance of systems in nhon-domestic premises
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Acknowledgment is made to Standards Australia Limited and BSI Standards Limited for their kind

permission to reproduce materials from the above publications into SS 645. Copyright remains with the
respective organisations.

Attention is drawn to the possibility that some of the elements of this Singapore Standard may be the

subject of patent rights. Enterprise Singapore shall not be held responsible for identifying any or all of
such patent rights.

NOTE

1. Singapore Standards (SSs) and Technical References (TRs) are reviewed periodically to keep abreast of technical
changes, technological developments and industry practices. The changes are documented through the issue of
either amendments or revisions. Where SSs are deemed to be stable, i.e. no foreseeable changes in them, they will be

classified as “Mature standards”. Mature Standards will not be subject to further review, unless there are requests to review
such standards.

2. An SS or TR is voluntary in nature except when it is made mandatory by a regulatory authority. It can also be cited in
contracts making its application a business necessity. Users are advised to assess and determine whether the SS or TR is
suitable for their intended use or purpose. If required, they should refer to the relevant professionals or experts for advice on
the use of the document. Enterprise Singapore and the Singapore Standards Council shall not be liable for any damages
whether directly or indirectly suffered by anyone or any organisation as a result of the use of any SS or TR. Although care
has been taken to draft this standard, users are also advised to ensure that they apply the information after due diligence.

3. Compliance with a SS or TR does not exempt users from any legal obligations.
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Code of practice for the installation and servicing of electrical fire
alarm systems

1 Scope

This Code applies to the installation and servicing of electrical fire alarm systems in buildings. It covers
fire alarm systems using manual call points, heat detectors, smoke detectors, flame detectors and video
image fire detectors.

In this Code, installations of automatic fire alarm systems comply with the general requirements of Clause
4, with the additional requirements of Clause 5 according to the detector type, and with the installation,
operation and maintenance requirements of Clause 6. Manual call points installed in conjunction with
an automatic fire alarm system or as a separate system comply with the general installation
requirements of Clause 5 with the specific requirements of 5.6.

2 Normative references
The following referenced documents are indispensable for the application of this standard. For dated

references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

IEC 60227-4 Polyvinyl chloride insulated cables of rated voltages up to and including
450/ 750 V — Part 4 : Sheathed cables for fixed wiring

IEC 60331-25 Tests for electric cables under fire conditions — Circuit integrity —
Part 25: Procedures and requirements — Optical fibre cables

IEC 60794-1-1 Optical fibre cables — Part 1-1: Generic specification — General

IEC 61386 Conduit systems for cable management

SS 249 Specification for steel surface cable trunking and accessories

SS 299-1 Specification for fire resistance cables — Part 1 : Performance
requirements for cables required to maintain circuit integrity under fire
conditions

SS 358 Specification for polyvinyl chloride insulated cables of rated voltages up

to and including 450 / 750 V

Part 1 : General requirements

Part 2 : Test methods

Part 3 : Non-sheathed cables for fixed wiring
Part 5 : Flexible cables (cords)

SS 546 Code of practice for emergency voice communication systems in
buildings
SS 638 Code of practice for electrical installations
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