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Foreword 
Publishing mformation 

This part of BS 5839 is published by BSI Standards Limited, under licence f rom 
The British Standards Inst i tut ion, and came into effect on 31 May 2013, It was 
prepared by Technical Committee FSH/12/1, Installation and servicing. A list of 
organizations represented on this committee can be obtained on request t o its 
secretary. 

Supersession 

This part of BS 5839 supersedes BS 5839-6:2004, which is w i thd rawn . 

Information about this document 

This new edit ion introduces a number of technicai changes. It does not 
constitute a fu l l revision of the document, which wi l l be undertaken in due 
course. The principal changes introduced by this new edit ion are as fol lows. 

a) The scope of the standard has been extended to include not only the 
individual dwell ings w i th in sheltered housing, but also the common parts 
and facilities w i th in buildings used for sheltered housing. 

b) A smoke detector, rather than a heat detector, is now recommended fo r 
installation in the principal habitable room(s) o f new premises. 

c) Suitable carbon monoxide f ire detectors are now recognized as an 
alternative to smoke detectors in the principal habitable room(s) of 
premises. 

d) New recommendations are included to ensure that , in sheltered housing, 
f i re alarm signals transmit ted to an alarm receiving centre via a social alarm 
system cannot be delayed by other alarm signals or ig inat ing f r om the 
premises of f ire or igin or elsewhere. 

e) Addressable f i re detection and f ire alarm systems are recommended fo r 
sheltered housing in which detectors w i th in dwell ings are connected t o the 
fire alarm system in the common parts. 

In the United Kingdom, around 80% of all f i re deaths and injuries occur in 
domestic premises, over 300 deaths and around 9 000 injuries per annum. Many 
of those who die are the most vulnerable in the community, namely elderly and 
socially deprived people. The installation o f a f i re detection and f i re alarm 
system in premises can substantially reduce the risk of death or serious injury 
f rom fire. Indeed, the overall downward t rend in annual f ire deaths in domestic 
premises since smoke alarms in domestic premises were first given recognition in 
BS 5839-1 in 1988 is almost certainly at t r ibutable in part t o the increasing use of 
smoke alarms. 

The level of deaths and injuries remains, however, above a level tha t society 
regards as acceptable. It has been estimated that , in premises w i t h o u t smoke 
detectors, a substantial proport ion of the fatal i t ies f rom f i re could be avoided if 
smoke detectors were installed. The fatal i ty rate in fires in premises in which 
there is no work ing smoke detector is between t w o and three t imes the fatal i ty 
rate in fires in premises in which a smoke detector is present and functions 
correctly. 
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The installation of automatic f i re detectors is required in new houses, flats and 
maisonettes in order t o satisfy bui lding regulations. In existing houses in 
mult iple occupation, the installation of an automatic f ire detection and fire 
alarm system is normally required by the relevant enforcing authorit ies. This 
gives rise t o the need for a suitable code of practice, as BS 5839-1 does not 
contain recommendations on domestic smoke alarms, nor does it address the 
special design requirements for f i re detection and f ire alarm systems in domestic 
premises. 

The guidance in this standard is intended fo r architects and other bui lding 
professionals, enforcing authorit ies, designers and installers o f f i re detection and 
fire alarm systems and others responsible for implement ing f i re precautions in 
domestic premises. 

It has been assumed in the draf t ing of this part of BS 5839 tha t the execution of 
its provisions wi l l be entrusted t o appropriately qual i f ied and competent people. 

Use of this document 

This British Standard takes the fo rm of guidance and recommendations. It 
should not be quoted as if i t were a specification and particular care should be 
taken to ensure that claims of compliance are not misleading. 

Any user claiming compliance w i t h this British Standard is expected to be abie t o 
justify any course of action that deviates f rom its recommendations. 

Presentational conventions 

The provisions of this standard are presented in roman (i.e. upright) type. Its 
recommendations are expressed in sentences in which the principal auxiliary 
verb is "should" . 

Commentary, explanation and general informative material is presented in 
smaller italic type, and does not constitute a normative element 

Contractual and legal considerations 

This publication does not purport t o include all the necessary provisions of a 
contract. Users are responsible fo r its correct application. 

Compliance with a British Standard cannot confer immunity from legal 
obligations. 
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1 Scope 
This part o f BS 5839 gives recommendations fo r the planning, design, 
instal lat ion, commissioning and maintenance of f i re detection and f i re alarm 
systems in domestic premises that are: 

a) designed to accommodate a single family; 

b) houses in mult iple occupation tha t comprise a number of self-contained 
units, each designed to accommodate a single family; 

c) sheltered housing, including both the dwel l ing units and the common areas. 

The recommendations apply t o both new and existing domestic premises. 

Recommendations for rout ine at tent ion are also given. 

The systems covered in this part of BS 5839 range f rom those comprising a single 
self-contained smoke alarm to systems of the type described in BS 5839-1. The 
recommendations of this part of BS 5839 may also be applied t o the f ire 
detection components o f combined domestic f ire and intruder alarm systems or 
f i re and social alarm systems. 

This part o f BS 5839 applies to forms of domestic premises, including bungalows, 
multi-storey houses, individual flats and maisonettes, mobile homes, sheltered 
housing, housing providing NHS supported living in the community (as defined 
in Health Technical Memorandum 88 [1]), mansions, shared houses and houses 
divided into several self-contained single-family dwel l ing units. It does not apply 
to hostels, caravans or boats (other than permanently moored boats used solely 
as residential premises), or to the communal parts of blocks of f lats or 
maisonettes. It does not apply to any premises used for purposes other than as 
domestic premises (e.g. small shops, factories or similar premises used solely as 
places o f work) . 

This part of BS 5839 is intended for use by architects and other bui ld ing 
professionals, enforcing authorities, installers and others responsible for 
implementing f i re precautions in domestic premises. It is not intended for 
occupiers, for whom advice is published by the Government 1 > . However, 
recommendations are given for simple systems that may be installed by 
non-specialists. 

The recommendations refer principally t o f ire detection and f i re alarm systems 
installed for the purpose of life safety. However, recommendations are given for 
systems that are also intended to protect property. 

2 Normative references 
The fo l lowing documents, in whole or in part, are normatively referenced in this 
document and are indispensable for its application. For dated references, only 
the edit ion cited applies. For undated references, the latest edi t ion of the 
referenced document (including any amendments) applies. 

BS 476 (relevant parts). Fire tests on building materials and structures 

BS 5446-2, Fire detection and fire alarm devices for dwellings - Part 2: 
Specification for heat alarms 

BS 5446-3, Fire detection and fire alarm devices for dwellings - Part 3: 
Specification for smoke alarm kits for deaf and hard of hearing people 

1 ) The Department for Communities and Local Government (in England and Wales), 
Scottish Government and the Department of Health, Social Services and Public Safety 
(Northern Ireland). 
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BS 5839-1:2013, Fire detection and fire alarm systems for buildings - Part 1: Code 
of practice for design, installation, commissioning and maintenance of systems in 
non-domestic premises 

BS 5979, Remote centres receiving signals from fire and security systems - Code 
of practice 

BS 7671, Requirements for electrical installations - lET Wiring Regulations 

BS EN 54-2:1997, Fire detection and fire alarm systems - Part 2: Control and 
indicating equipment 

BS EN 54-3, Fire detection and fire alarm systems - Part 3: Fire alarm devices -
Sounders 

BS EN 54-4, Fire detection and fire alarm systems - Part 4: Power supply 
equipment 

BS EN 54-5, Fire detection and fire alarm systems - Part 5: Heat detectors - Point 
detectors 

BS EN 54-7, Fire detection and fire alarm systems - Part 7: Smoke detectors -
Point detectors using scattered light, transmitted light or ionization 

BS EN 54-11, Fire detection and fire alarm systems - Part 11: Manual call points 

BS EN 54-12, Fire detection and fire alarm systems - Part 12: Smoke detectors -
Line detectors using an optical light beam 

BS EN 54-23, Fire detection and fire alarm systems - Part 23: Fire alarm devices -
Visual alarm devices 

BS EN 14604:2005, Smoke alarm devices 

BS EN 60730-1:2011, Automatic electrical controls for household and similar 
use - Part 1: General requirements 

BS EN ISO 13943, Fire safety - Vocabulary 

BS ISO 7240-8, Fire detection and alarm systems - Part 8: Carbon monoxide fire 
detectors using an electro-chemical cell in combination with a heat sensor 

BS ISO 7240-15, Fire detection and alarm systems - Part 15: Point type fire 
detectors using scattered light, transmitted light or ionization sensors in 
combination with a heat sensor 

LPS 1265: Issue 1.0, Requirements and testing procedures for the LPCB approval 
and listing of carbon monoxide fire detectors using electrochemical cells. 
Garston: Building Research Establishment. 2004. 

3 Terms and definitions 
For the purposes of this part of BS 5839, the terms and definit ions in BS 5839-1 
and BS EN ISO 13943 and the fo l lowing apply. 

3.1 access room 
room through which passes the only escape route f rom an inner room (3.22) 

3.2 addressable system 
system in which signals f rom detectors, manual call points or any other devices 
are individually identi f ied at the control and indicating equipment 
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NOTE Most addressable systems are of the analogue type, in which a signal from 
each detector representing the value of the sensed phenomenon is individually 
processed, usually at the control equipment, with a view to enabling more than two 
output states to be given, representing normal, fire and at least one other abnormal 
condition, The purpose of analysis of the signal from each detector is often 
identification of conditions that are not representative of fire but that can result in 
a false alarm from a simple non-analogue ("two state") system. 

3.3 circulation area; circulation space 
area or space (including a stairway) used mainly as a means of access between a 
room and an exit f rom the building or compartment 

3.4 competent person 
person w i th the relevant current t ra in ing and experience, and w i th access to the 
requisite tools, equipment and informat ion, and capable o f carrying out a 
defined task 

3.5 control and indicating equipment 
CIE 

component or components of a fire detection and fire alarm system through 
which other components can be supplied w i th power and which: 

a) are used: 

1) t o receive signals f rom the connected detectors, manual call points or 
any other devices (e.g. input /output units); 

2) to determine whether these signals correspond to a f ire alarm 
condit ion; 

3) t o indicate any such f i re alarm condit ion audibly and visually; 

4) t o indicate the location of the danger; 

5) possibly to record any of this in format ion; 

b) are used to moni tor the correct funct ioning o f the system and give audible 
and visible warn ing of any faults (e.g. short circuit, open circuit, or fau l t in 
the power supply); 

c) if required, are able to pass on the f ire alarms signal: 

1) t o audible or visible f ire alarm devices or to a voice alarm system; 

2) to the fire alarm routing funct ion t o an alarm receiving centre; 

3) t o the control funct ion for f ire protect ion equipment or systems; 

4) to other systems or equipment, such as a mimic panel 

3.6 detection zone 
subdivision of the protected premises such tha t the occurrence of a f ire wi th in i t 
wi l l be indicated by a f ire detection and f i re alarm system separately f rom an 
indication of f i re in any other subdivision 

NOTE A detection zone is separately indicated to assist in location of the fire, 
evacuation of the building and firefighting. 

3.7 detector 
part of a f ire detection and f i re alarm system that contains at least one sensor 
which constantly, or at f requent intervals, monitors at least one physical and/or 
chemical phenomenon associated w i th f i re, and that provides at least one 
corresponding signal t o the CIE 

NOTE This definition is intended to include heat alarms and smoke alarms (see 3.20 
and 3.34 respectively). 
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3.8 domestic premises 
dwell ings (see 3.9) and buildings used as sheltered housing (see 3.32) 

3.9 dwel l ing 
unit of residential accommodation occupied (whether or not as a sole or main 
residence): 

a) by a single person or by people living together as a family; or 

b) by not more than six residents living together as a single household, 
including a household where care is provided for residents; or 

c) by persons who do not live together as a family, but who live in 
self-contained single-family flats, maisonettes or bedsits wi th in the unit; or 

d) as a shared house 

NOTE The definitions in c) and d) relate only to some types of house in multiple 
occupation and specifically exclude hostel type accommodation, for which BS 5839-1 
is more appropriate. They can, however, include houses with long term lodgers. 

3.10 false alarm 
f i re signal resulting f rom a cause(s) other than f ire 

NOTE False alarms may be subdivided into four categories: 

a) unwanted alarms, in which a system has responded, either as designed or as the 
technology may reasonably be expected to respond, to any of the following: 

1) a fire-like phenomenon or environmental influence (e.g. smoke from a 
nearby bonfire, dust or insects, processes that produce smoke or flame, or 
environmental effects that can render certain types of detector unstable, 
such as rapid air flow); 

2) accidental damage; 

3) inappropriate human action (e.g. operation of a system for test or 
maintenance purposes without prior warning to building occupants and/or 
an alarm receiving centre); 

b) equipment false alarms, in which the false alarm has resulted from a fault in the 
system; 

c) malicious false alarms, in which a person operates a manual call point or causes 
a fire detector to initiate a fire signal, whilst knowing that there is no fire; 

d) false alarms with good intent, in which a person operates a manual call point or 
otherwise initiates a fire signal in the belief that there is a fire, when no fire 
actually exists. 

3.11 final circuit 
circuit connected to current-using equipment, or t o a socket-outlet or 
socket-outlets or other out let points fo r the connection of such equipment 

3.12 final voltage 
<of a battery> voltage at which the cell manufacturer considers the cells to be 
ful ly discharged at the specified discharge current 

3.13 fire alarm device 
component of a f ire detection and fire alarm system, not incorporated in the 
control and indicating equipment, which is used to give a warning o f f i re 

NOTE For example, a sounder or visual indicator. 

3.14 fire alarm sounder 
audible f ire alarm device 
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3.15 fire detection and fire alarm system 
system tha t comprises a means for automatical ly detecting one of the 
characteristic phenomena of f ire and a means for providing a warning t o 
occupants 

NOTE This definition is intended to include fire detection and fire alarm systems 
that comprise one or more smoke alarms, as well as systems that comprise separate 
detectors, alarm sounders and control equipment 

3.16 fire-resisting construction 
construction tha t is abie t o satisfy f o r a stated period of t ime some or all of the 
appropriate criteria given in the relevant parts of BS 476 {or equivalent 
International Standards) 

3.17 fire risk 
combination of the probabil i ty of f i re occurring and the magnitude of the 
consequences of f ire 

3.18 flat 
dwel l ing, fo rming part o f a larger bui ld ing, that has all its rooms on one level or 
not more than half a storey height apart 

3.19 habitable room 
any room in a dwel l ing other than a kitchen, uti l i ty room, bathroom, dressing 
room or WC 

3.20 heat alarm 
device containing w i th in one housing all t he components, except possibly the 
energy source, necessary for detecting heat and for giving an audible alarm 

3.21 house in multiple occupation 
HMO 
house that is occupied by persons who do not fo rm a single household 

3.22 inner room 
room f rom which escape is possible only by passing through another room {the 
access room: see 3.1) 

3.23 maisonette 
dwel l ing, fo rming part of a larger bui lding, which includes rooms on t w o or 
more levels that are more than half a storey height apart 

3.24 maximum alarm load 
maximum load imposed on a fire alarm system power supply under f i re 
conditions, comprising the power required fo r simultaneous operation of all f i re 
alarm devices, f ire signals f rom all automatic f ire detectors and manual call 
points in the bui lding, any power drawn by other systems and equipment in the 
alarm condit ion and any power required fo r transmission of f ire signals t o an 
alarm receiving centre (if a facility f o r this is provided) 

3.25 mixed system 
arrangement whereby t w o di f ferent Grades of f ire detection and f i re alarm 
system are provided w i th in the same premises for the purpose of satisfying t w o 
d i f ferent f ire safety objectives 

3.26 mobile home 
transportable unit of l iving accommodation tha t does not meet the 
requirements for construction and use of road vehicles but that retains means 
for mobil i ty 
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3.27 monitored wir ing 
wir ing in which an open circuit wi l l result in a fault warning (but not an alarm 
of f i re), whi le a short circuit wi l l result either in a fau l t warning or an alarm of 
f ire 

NOTE B5 5839-1 recommends that an open circuit or a short circuit both result in a 
fault warning but not an alarm of fire; for some systems, this part of BS 5839 
recommends compliance with the recommendations of BS 5839-1. 

3.28 multi-sensor fire detector 
f ire detector that monitors more than one physical and/or chemical 
phenomenon associated w i th f ire 

3.29 normal power supply 
supply f rom which the f i re detection and f i re alarm system is expected to obtain 
its power under normal conditions 

NOTE The normal power supply is usually derived from the public electricity supply 
system. 

3.30 principal habitable room 
habitable room (see 3.19) tha t is normally the most frequently used room for 
general daytime living purposes 

3.31 shared house 
type of house in mult iple occupation, normally let t o an identi f iable group, such 
as students, work colleagues or friends, in which there is a significant degree of 
social interaction 

3.32 sheltered housing 
block or group of dwell ings, w i th each dwel l ing incorporating its own cooking 
and sanitary facilities, designed specifically for persons who might require 
assistance, e.g. elderly people, and where some form of assistance is available at 
all times 

NOTE 1 This does not imply that assistance need be provided on the premises. 

NOTE 2 Sheltered housing often includes amenities common to all occupiers, such 
as lounges and guest rooms, all of which are within the scope of this part of 
BS 5839. 

3.33 smoke 
particulate and aerosol products o f combustion, whether this be of the 
smouldering or open f lame type 

3.34 smoke alarm 
device containing wi th in one housing all the components generated by a f ire, 
except possibly the energy source, necessary for detecting smoke and for giving 
an audible alarm 

3.35 social alarm system 
system that provides facilities for alarm ini t iat ion, signal transmission, alarm 
reception, reassurance and assistance, for use by elderly and other persons 
considered to be living at risk 

3.36 special tool 
tool not likely to be carried by a member o f the general public 

/VOTE Where this standard recommends the use of a battery that can be removed 
without the use of a special tool, the use of slot-headed screws would be an 
acceptable means of securing the battery, since various articles can be used as 
screwdrivers. 
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3.37 standby supply 
electricity supply, commonly f rom a rechargeable battery, which is automatical ly 
connected to the fire alarm system when the normal supply fails 

3.38 variation 
intent ional departure f rom a specific recommendation of this standard 

NOTE 1 Since this part of BS 5839 is a code of practice, its contents take the form 
of recommendations, rather than requirements. Accordingly, variations might be 
appropriate in certain circumstances. 

NOTE 2 Variations do not include errors in design, installation or commissioning. 

NOTE 3 In many cases, variations will need the agreement of interested third 
parties, such as the authority enforcing fire safety legislation or the fire insurer. 

4 Fire risk assessment 
4.1 C o m m e n t a r y 

A fire detection and fire alarm system, although it can do nothing to reduce the 
incidence of fire, can help to lessen the resultant loss in terms of injury to occupants 
or damage to property. However, the system needs to take into account the ability 
of the persons it is designed to protect to react to the warning and to make use of 
the time for escape that it is intended to give them, and needs to be regarded as 
just one component of a properly engineered approach to fire safety. 

In order to maximize the cost-benefit of a fire detection and fire alarm system, it is 
essential that the system design be appropnate to the fire risk. Accordingly, the 
design of any fire detection and fire alarm system installed in accordance with this 
part of BS 5839 needs to be based on a good understanding of fire risk in domestic 
premises. 

A high fire risk demands high reliability in the early detection of fire and warning of 
occupants, regardless of where the fire starts, and high reliability on the part of the 
system to operate correctly when required; a low fire risk might not justify the cost, 
complexity and extent of such a system. For example, at one extreme, the single 
occupant of an existing small bungalow might be adequately protected at very low 
cost if the occupier installs one battery-operated smoke alarm, whereas the risk to 
which the families in a six-storey house in multiple occupation are exposed would 
warrant much greater expenditure on a more complex and comprehensive system. 

It is therefore essential that the design of the system, particularly in respect of 
factors such as the number and siting of detectors and the form of power supply, 
takes into account the following probabilities: 

a) the probability of fire occurring; 

b) the probability of injury or death of occupants if fire occurs; 

c) the probability of the system operating correctly at the time of a fire; 

d) the probability of early detection and warning of occupants in the event of fire. 

NOTE 1 The combination of a) and b) may be regarded as the fire risk (see 3.17). 

NOTE 2 c) may be regarded as the system reliability. 

NOTE 3 d) may be regarded as a form of success rate for the system. 

NOTE 4 A significant increase in c) or d) is likely to involve additional cost and 
system complexity. 

It is important that system design ensures that there is an appropriate balance 
between the fire risk and the system reliability and success rate (see Figure 1). 
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Figure 1 Balance between fire risk and system reliability and success rate 
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The factors that are relevant to consider in a qualitative assessment of fire risk are 
discussed in Annex A; the implications of the various factors on system design are 
also described. Clause 9 contains recommendations on the Grades and Categories of 
system (see Clauses 7 and 8) that are considered generally appropriate for generic 
types of domestic premises covered by this part of BS 5839. 

Although this standard advocates that, where practicable, the actual design of a fire 
detection and fire alarm system be based on a fire risk assessment, it is considered 
that the level of fire risk in domestic premises covered by this part of BS 5839 is 
unlikely ever to be sufficiently low to obviate the need for some form of fire 
detection and fire alarm system. 

4.2 R e c o m m e n d a t i o n s 

The fo l lowing recommendations are applicable. 

a) A fire detection and f ire alarm system, complying w i th the 
recommendations o f this part of BS 5839, should be installed in all domestic 
premises and dwel l ing units described in Clause 1, whether new or existing. 

NOTE 1 The recommendation for retrospective installation of a fire detection 
and fire alarm system in existing premises relates primarily to premises in which 
there is no, or no appropriate, fire detection and fire alarm system. It is not 
specifically recommended that an existing fire detection and fire alarm system 
installed in accordance with previous editions of BS 5839-6 be upgraded to meet 
the recommendations of this current version of BS 5839-6. 

b) Final design of a f ire detection and fire alarm system for any particular 
domestic premises should, where reasonably practicable, be based on a fo rm 
of f i re risk assessment, particularly if it is proposed to deviate f r om the 
recommendations given in Clause 9 or if there are risk factors addi t ional t o 
those encountered in typical examples of the types of premises defined in 
Clause 9. 

NOTE 2 The information contained in Annex A is likely to be of value in any 
such fire risk assessment and in determining the basic principles for system 
design, particularly the appropriate Grade and Category of system (see Clauses 7 
and 8). 

c) In many situations, occupant characteristics and other relevant factors are 
not known t o the designer or specifier (e.g. in the case of new domestic 
premises). In such cases, design should fo l low the recommendations given in 
Clause 9. 

NOTE 3 At the stage at which approval of system design is granted under 
building regulations, occupant characteristics and other relevant factors are 
generally unknown. 
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5 System components 
5.1 C o m m e n t a r y 

The reliability of whatever form of fire detection and fire alarm system is installed to 
perform its functions on demand will, to a significant degree, be governed by the 
reliability of individual components. In general, it is advisable that all components, 
such as manual call points, detectors, CIE (if incorporated in the system) and fire 
alarm devices, conform to relevant British Standards, and have undergone type 
testing to these standards. It is advisable to use components having certification 
under a recognized product certification scheme (comprising third-party certification 
of product conformity against a relevant standard, based on testing and continuing 
surveillance, together with assessment of the manufacturer's quality assurance 
system against BS EN ISO 9000). 

Where there is no relevant British, European or International Standard, it is advisable 
that care is taken to ensure, as far as possible, that the components are fit for their 
purpose. Third-party approval against an appropriate test standard can provide 
assurance of this. 

Compliance of an individual component with a recognized standard does not 
necessarily ensure that it will operate satisfactorily in conjunction with another 
component that conforms to the relevant standard for that component. It is 
essential that compatibility between components is taken into account by the 
designer of the system. 

5.2 R e c o m m e n d a t i o n s 

The fo l lowing recommendations are applicable. 

a) Smoke alarms should conform to the requirements of BS EN 14604. 

b) Heat alarms should conform to the requirements of BS 5446-2. 

c) CO and heat detectors in Grade A systems should conform to the requirements 
Of BS ISO 7240-8. 

d) Multi-sensor f i re detectors in Grade A systems should conform to the 
requirements of BS ISO 7240-15. 

e) Visual alarm devices in Grade A systems should conform to the requirements 
of BS EN 54-23. 

f) Smoke alarm systems intended to warn deaf or hard of hearing people in 
the event of f i re should conform t o the requirements of BS 5446-3. 

g) Manual call points should conform to the requirements of BS EN 54-11 for 
Type A ("single act ion") manual call points. 

h) Point smoke detectors should conform t o the requirements of BS EN 54-7. 

i) Point heat detectors should conform to the requirements of BS EN 54-5 for 
Class A l or A2 detectors. 

j) Carbon monoxide f i re detectors should, in the absence o f any relevant 
British, European or International Standard, be capable o f satisfying the 
requirements of LPS 1265. 

k) Beam type smoke detectors should conform to the requirements of 
BS EN 54-12. 

I) CIE for Grade A systems should conform to the requirements o f BS EN 54-2. 

m) CIE for Grade B systems should either conform to the requirements of 
BS EN 54-2 or comply w i th the recommendations o f Annex C. 

n) Audible f i re alarm devices fo r Grades A and B systems should conform to 
the requirements of BS EN 54-3. 
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o) Power supply equipment for Grade A systems should conform t o the 
requirements of BS EN 54-4. 

p) Cables fo r Grade A systems should comply w i th the recommendations o f 
Clause 16. 

6 Monitoring of circuits 
6.1 C o m m e n t a r y 

In many simple systems that incorporate interconnecting wiring for the supply of 
power to detectors, or for the interconnection of smoke alarms and heat alarms, the 
wiring is unmonitored. However, monitoring of wiring reduces the amount of time 
for which a system is likely to be disabled before a fault In the wiring is discovered. 
If the risk to life from fire is high, or the wiring is likely to be subject to mechanical 
damage or damage by rodents, systems that incorporate monitored wiring are of 
benefit. 

Similarly, in simple systems, monitoring of the state of power supplies is not 
generally warranted. In more complex systems, which tend to be used in premises in 
which the risk to life is greater, the additional complexity associated with monitoring 
of power supplies is likely to be justified. 

Following a number of fatal fires, it was found that occupiers of the premises of fire 
origin had tampered with or disabled the smoke alarm, precluding their early 
warning of fire. It is likely that, in the future, smoke alarms with the facility for 
remote indication of tampering or disablement will become available (whether 
long-distance remote monitoring or local monitoring, such as at a central position in 
a block of flats). Where residents are particularly vulnerable from fire, the provision 
of such facilities might be considered. 

6.2 R e c o m m e n d a t i o n s 

The fo l lowing recommendations are applicable. 

a) In Grade A systems, moni tor ing of power supplies and circuits external to 
CIE should comply w i t h the recommendations of 12.2.1 o f BS 5839-1:2013. 

b) In Grade B systems, moni tor ing of power supplies and circuits external to 
CIE should comply w i th C.8 o f Annex C. 

c) In Grade C systems, an open or short circuit fau l t in any circuit, external t o 
CIE, serving manual call points (if present), f ire detectors or f ire alarm 
devices should result in a fau l t warning at the CIE (see Clause 17), or in a 
f ire alarm signal in the premises, w i th in 100 s o f the occurrence of the fault. 

d) In Grade C systems, fai lure or disconnection of the normal power supply (see 
3.29) should result in a visual indication at the CIE (see Clause 17) w i th in 
30 min o f the occurrence of the faul t or disconnection. The indication may 
take the f o rm of either o f the fo l lowing: 

1) a normally i l luminated indicator is extinguished; or 

2) a fau l t indicator is i l luminated. 

NOTE This standard contains no recommendations for monitoring of wiring or 
power supplies in Grades D, E or F systems. However, BS EN 14604 requires that 
mains-powered smoke alarms (which are used in Grades D and E systems) 
incorporate a green mains-on indicator, which is continuously illuminated when 
mains power is present. BS 5446-2 makes the same requirement for heat alarms. 
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7 Grades of system 
7.1 C o m m e n t a r y 

This standard covers many types of fire detection and fire alarm system, which differ 
widely in cost, complexity, reliability and level of self-monitoring (see Clause 6). 
Some of the simpler forms of system are not suitable for premises in which the fire 
risk is judged to be high, while expenditure on the most complex systems might be 
inappropriate for low-risk premises (see Clause 4). 

For the purpose of specifying a fire detection and fire alarm system and the 
associated engineering design parameters, this part of BS 5839 groups systems into 
six Grades. Some of the recommendations of this part of BS 5839 apply to all Grades 
of system, while other recommendations apply oniy to particular Grades. 

The Grades are defined as follows. 

Grade A: A fire detection and fire alarm system, which incorporates CIE conforming 
to BS EN 54-2 and power supply equipment conforming to BS EN 54-4, and which is 
designed and installed in accordance with all the recommendations of sections 1 to 4 
inclusive of BS 5839-1:2013, except those in the following clauses, for which the 
corresponding clauses of this part of BS 5839 need to be substituted. 

Clause/subclause of BS 5839-1:2013 Corresponding clause/subclause of 
BS 5839-6 

16 (Audible alarm signals) 13 (Audible fire alarm devices and 
audibility) 

18 (Fire alarm warnings for people with 
impaired hearing) 

14 (Fire alarm warnings for deaf and hard 
of hearing people) 

20 (Manual call points) 18 (Manual call points) 

25.4e) (Capacity of standby batteries) 15.2c) (Capacity of standby batteries) 

27 (Radio-linked systems) 21 (Radio-linked systems) 

Grade B: A fire detection and fire alarm system comprising fire detectors conforming 
to the relevant part of BS EN 54, fire alarm sounders, and CIE that either conforms 
to BS EN 54-2 (and power supply conforming to BS EN 54-4) or to Annex C of this 
part of BS 5839. 

Grade C: A system of fire detectors and alarm sounders (which may be combined in 
the form of smoke alarms) connected to a common power supply, comprising the 
normal mains and a standby supply, with centra! control equipment. 

Grade D: A system of one or more mains-powered smoke alarms, each with an 
integral standby supply. (The system may, in addition, incorporate one or more 
mains-powered heat alarms, each with an integral standby supply.) 

Grade E: A system of one or more mains-powered smoke alarms with no standby 
supply. (The system may, in addition, incorporate one or more heat alarms, with or 
without standby supplies.) 

Grade F: A system of one or more battery-powered smoke alarms. (The system may, 
in addition, also incorporate one or more battery-powered heat alarms.) 

In the case of Grade D, Grade E and Grade F systems, where more than one smoke 
alarm is installed, the smoke alarms normally need to be interlinked (see 13.2). Any 
heat alarms also need to be interlinked with the smoke alarms. 
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Guidance documents supporting legislation, and written requirements produced by 
enforcing authorities, often specify only a minimum level of system engineering. 
rather than a particular form of system. These Grades are defined in such a way that 
a requirement for one Grade of system can be satisfied (normally at higher cost) by 
the installation of a higher Grade of system; for example, if the fire risk justified the 
installation of a Grade D system, it would be acceptable to install a Grade A, 
Grade B or Grade C system. 

Because of the wide range of systems covered by the recommendations of this part 
of BS 5839, the specification of requirements for a system by a purchaser, user, 
enforcing authority or insurer, or the descnption of a system by a designer or 
installer, by reference to this standard, without a reference to system Grade, will 
have little meaning. 

Annex B provides further information on each Grade of system, including the 
advantages and disadvantages of each Grade. 

7.2 R e c o m m e n d a t i o n s 

The fo l lowing recommendations are appiicabie. 

a) Any statutory requirements imposed by enforcing authorit ies, and any 
requirements imposed by property insurers, for a f i re detection and f i re 
alarm system for premises should clearly state the Grade of system required. 

b) If any party is instructed to design a f ire detection and f ire alarm system for 
premises (e.g. by means of a purchase or tender specification), the 
instruction should include a clear reference t o the Grade of system required. 

c) The relevant system certificate (see Clause 23) should clearly state the Grade 
of system tha t has been designed or installed. 

NOTE In the case of a Grade A system, there will be a separate design certificate, 
which will indicate the Grade of system that has been designed (see Annex E). In 
other Grades of system, a single certificate will normally be issued, indicating the 
Grade of system that has been designed, installed and commissioned (see Clause 23 
and Annex F). 

8 Categories of system 
s. i C o m m e n t a r y 

8.1.1 G e n e r a l 

Fire detection and fire alarm systems are usually installed in premises to protect life. 
However, the level of protection afforded to occupants needs to be related to the 
fire risk (see Clause 4). The appropriate level can therefore vary considerably. For the 
purposes of this standard, systems are classified as follows, according to the level of 
protection that they afford. 

Category LD: a fire detection and fire alarm system intended for the protection of 
life. 

NOTE 7 The designation "LD" is used to distinguish these systems, which are 
intended only for domestic premises, from Category L systems as defined in 
BS 5839-1, which are intended for the protection of life in non-domestic premises. 

Category LD systems are subdivided into: 

• Category LDI: a system installed throughout the premises, incorporating 
detectors in all circulation spaces that form part of the escape routes from the 
premises, and in al! rooms and areas in which fire might start, other than toilets, 
bathrooms and shower rooms; 

• Category LD2: a system incorporating detectors in all circulation spaces that 
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form part of the escape routes from the premises, and in all specified rooms or 
areas that present a high fire risk to occupants (see Clause 4); 

• Category LD3: a system incorporating detectors in all circulation spaces that 
form part of the escape routes from the premises; 

• Category PD: a fire detection and fire alarm system intended for the protection 
of property. 

NOTE 2 The designation "PD" is used to distinguish these systems, which are 
intended oniy for domestic premises, from Category P systems as defined in 
BS 5839-1, which are intended for the protection of property in non-domestic 
premises. 

Category PD systems are subdivided into: 

• Category PD1: a system installed throughout the premises, incorporating 
detectors in all rooms and areas in which fire might start, other than toilets, 
bathrooms and shower rooms; 

• Category PD2: a system incorporating detectors only in defined rooms or areas 
of the premises in which the risk of fire to property is judged to warrant their 
provision. 

A system is rarely installed solely for the protection of property. Accordingly, 
Category PD systems will normally be designed to comply with the recommendations 
of this part of BS 5839 for a Category LD system, thereby constituting a combined 
Category LD and Category PD system. 

Because of the wide range of systems covered by the recommendations of this part 
of BS 5839, the specification of requirements for a system by a purchaser, user, 
enforcing authority or insurer, or the description of a system by a designer or 
installer, by reference to this standard, without a reference to system Category, will 
have little meaning. 

8.12 Systems for the protection of life (Category LD) 

All domestic premises need to be provided with an appropriate fire detection and 
fire alarm system. The greatest benefit to life safety is given by a full-coverage 
system (Category LDI). Such a system will give the earliest practicable warning of 
fire to occupants, wherever ignition occurs. 

However, a good level of protection can normally be obtained from a Category LDZ 
system, in which detection is only provided at points where the fire risk is high or 
where combustion products would present a significant hazard to life. A Category 
LDZ system might, for instance, have detectors only in the circulation areas of 
premises, the living room and the kitchen; other areas might be left without 
detector coverage. The areas protected by a Category LD2 system include escape 
routes, i.e. those areas that would be protected by a Category LD3 system. 

A Category LD3 system is intended only to protect circulation areas that would be 
used as escape routes, by giving a warning if smoke is detected in these areas, so 
that occupants can escape before heat or smoke make this impossible. A Category 
LD3 system cannot be expected, with any degree of reliability, to protect people 
who might be involved with the fire at ignition or in its early stages. This Category 
of system might not therefore prevent the death or serious injury of occupants in 
the room where the fire originates; it is intended only to ensure escape for those 
not immediately involved. If no detector is installed in the room in which fire starts, 
the time available for evacuation of other areas once fire is detected in the 
circulation area might be quite short. In a large family house adapted to provide 
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accommodation for several households in separate self-contained units (a house in 
multiple occupation), a fire in one dwelling unit can be a hazard to occupants of 
other units. In this case, the fire detection and fire alarm system normally needs to 
extend across the boundaries between occupancies or be interconnected with 
systems in other occupancies. In practice, it is often appropriate for there to be a 
single integrated fire detection and fire alarm system that will alert all occupants 
before a fire in any premises threatens the communal escape routes, and that will 
provide early warning of any fire that starts in these escape routes. This objective is 
additional to that of enabling occupants of the premises in which fire starts to 
escape before their escape routes become impassable owing to heat or smoke (see 
also 9.1.6). 

In the case of purpose-built flats or sheltered housing, the degree of 
compartmentation between occupancies is normally sufficient to ensure that fire is 
contained in the premises of origin for a prolonged period. During this time, other 
occupants can remain in reasonable safety within their own premises. Accordingly, 
this part of BS 5839 does not provide recommendations for fire detection and fire 
alarm systems that incorporate detectors in the communal areas or ancillary 
accommodation (e.g. plant rooms) within general needs purpose-built flats. 
However, recommendations are provided for common parts and communal facilities 
in sheltered housing, unless, architecturally and in terms of facilities, the premises 
are no different from a general needs block of flats. 

8.1.3 Systems for the protection of property (Category PD) 

A fire can start virtually anywhere in domestic premises, although the probability of 
fire varies significantly from one room to another (see Annex A, Table A.l). If the 
fire is not detected at an early stage, it can grow until it becomes difficult or 
impossible to extinguish. The highest level of property protection will therefore be 
given by a Category PD1 system (giving full coverage of all parts of the premises). In 
a large house of high value, or with contents of high value, such a system Is 
generally the only Category acceptable to fire insurers. The system will normally 
have a facility for automatic transmission of fire alarm signals to an alarm receiving 
centre (see Clause 20). 

A lower level of protection, still giving a useful reduction in fire risk, can sometimes 
be obtained by the installation of fire detectors only in those parts of the building in 
which there is significant potential for ignition. A Category PD2 system provides 
partial cover of this nature. 

8.2 R e c o m m e n d a t i o n s 

The fo l lowing recommendations are applicable. 

a) Any statutory requirements imposed by enforcing authorit ies, and any 
requirements imposed by property insurers, for a f i re detection and fire 
alarm system for premises should clearly state the Category of system 
required. 

b) If any party is instructed to design a f i re detection and f i re alarm system for 
premises (e.g. by means of a purchase or tender specification), the 
instruction should include a clear reference to the Category of system 
required. 

c) If a f ire detection and f ire alarm system is intended t o protect both life and 
property, and specific recommendations for the t w o Categories of system 
differ, then the system should comply w i th the recommendations fo r each of 
the Categories. 

NOTE ? For example, a system whose sole purpose is to provide full-coverage 
property protection (Category PD1) need only have a small number of sounders, 
but if it is also used to provide coverage of the circulation areas for life safety 
(Category LD3), the number of sounders ought to be sufficient to give warning 
throughout the premises. 

14 • © The British Standards Institution 2013 

CTAR00000036 0020 
CTAR00000036/20



BRITISH STANDARD BS 5839-6:2013 

NOTE 2 The combined system ought to be descnbed as a Category XIY system 
(e.g. LD2/PD2 or LD31PD2). 

d) Any requirement for a Category LDZ system (e.g. in a statutory notice issued 
by an enforcing author i ty or in a purchase specification) should be 
supplemented by informat ion regarding the rooms in which f i re detectors 
are t o be installed (over and above the f i re detectors in the circulation areas 
required to satisfy the recommendations o f this standard for a Category LD3 
system). Similarly, any requirement for a Category PD2 system should be 
supplemented by informat ion regarding the areas of the premises tha t are 
t o be protected by automatic f i re detectors. 

e) The relevant system certificate (see Clause 23) should clearly state the 
Category of system tha t has been designed and should, in the case of a 
Category LD2 or PD2 system, provide a brief description of the areas of the 
premises tha t are protected by f i re detectors. 

NOTE 3 In the case of a Grade A system, there will be a separate design 
certificate, which will indicate the Category of system that has been designed 
(see Annex E). In other Grades of system, a single certificate will normally be 
issued, indicating the Category of system that has been designed, installed and 
commissioned (see Clause 23 and Annex F). 

9 Choice of system 
9.1 C o m m e n t a r y 

9.1.1 Grade of system 

System Grade relates to the engineering aspects of the fire detection and fire alarm 
system. Higher Grades of system tend to provide a greater level of control and 
monitoring of the system, or greater reliability and availability to perform correctly 
in the event of fire. The Grade of system that needs to be installed depends on the 
nature of the premises, the level of fire risk and the characteristics of the occupants. 

Grade F systems, comprising one or more battery-operated smoke alarms, are the 
least reliable in the long term because of the need for battery replacement. For new 
dwellings, a Grade D system (in which the normal power supply for each smoke 
alarm is derived from the mains electricity supply and a standby supply is provided) 
or higher is justified. 

However, because of their low cost and ease of installation. Grade F systems 
(comprising battery-powered smoke alarms) may be considered for installation in 
existing premises [see 13.2c)j. Their reliability can be improved by use of batteries 
that have a long anticipated life and that cannot be removed by the user. 
Nevertheless, Grade F systems are not appropriate in premises in which the fire risk 
to occupants is high nor where there cannot be a reasonable certainty that, when 
the premises are occupied, batteries will be replaced within a short time (typically no 
more than five days) of a battery fault warning indication. Otherwise, a system in 
which the normal supply is derived from the mains needs to be used (e.g. a Grade D 
system). 

If, in existing premises, a Grade F system would be acceptable, it is acceptable to 
install a Grade E system (comprising mains powered smoke alarms). However, if there 
are likely to be periodic interruptions to the mains supply, whether due to the 
inability of the occupier to pay for supplies or due to unreliability of the mains 
electricity supply a Grade D system or higher (in which there is a standby supply) is 
then necessary. Where there is a need for readily accessible control of the fire 
detection and fire alarm system, a Grade C system or higher might be provided. 
Where the fire risk calls for a high standard of system monitoring and availability, it 
might be appropriate to install a Grade B system. If premises are very large, or are 
subdivided into a significant number of dwelling units (e.g. in a house in multiple 
occupation or sheltered housing), a Grade A system is likely to be appropriate. 
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If the purpose of the system is property protection, fire insurers might require a 
Grade A system. However, for smaller properties, a Grade B or Grade C system might 
be sufficient. 

9.1.2 Category of system 

System Category relates to the level of protection afforded to occupants. The 
Category of system that is appropnate depends primarily on the fire risk (see 
Clause 4). All domestic premises need to be protected to at least the standard 
afforded by a Category LD3 system. However, for new premises and dwellings in 
sheltered housing, a Category LDZ system is appropriate. If the risk to occupants 
from fire in any part of the premises is deemed to be high, a Category LDZ or 
Category LDI system is always appropriate. For example, a Category LDZ or Category 
LDI system needs to be considered if the occupants suffer from any disability 
(mental or physical) that could delay their escape from fire. If it is intended to 
protect reliably any occupant in the room where a fire originates, a suitable 
Category LDZ, or a Category LDI, system needs to be provided. 

In a house in multiple occupation divided into a number of separate units of 
accommodation, there might not be the same degree of compartmentation as in 
purpose-built blocks of flats. As it is impossible to control occupants' activities, and 
there is no overall supervision of the entire premises, it is essential that all occupants 
are warned before a fire in any self-contained dwelling unit threatens their safety. In 
order to meet this objective, in all except the smallest such houses in multiple 
occupation, communal areas need to be protected by siting detectors generally in 
accordance with the recommendations of BS 5839-1 for a Category L2 system; these 
are similar to, but more onerous than, the recommendations of this part of BS 5839 
for a Category LDZ system (see Table 1). 

9.1.3 Appropriate systems for typical premises 

Premises covered by this part of BS 5839 can be divided into a number of broad 
classes. Table 1 shows the minimum Grades and Categories of system recommended 
for the protection of life in typical premises in each class. Attention is, however, 
drawn to building regulations, which govern fire precautions in new premises, and 
to other legislation concerning fire precautions in certain types of existing premises 
(such as houses in multiple occupation). Where fire precautions are subject to 
legislative control, the enforcing authority, or the guidance that supports the 
legislation, needs to be consulted before a decision on the appropriate Grade and 
Category of system is reached. 

Table 2 shows the minimum Grades and Categories of system appropriate for the 
protection of property in typical premises. In the case of large premises, the 
installation of a fire detection and fire alarm system might be required by fire 
insurers or might be taken into account by the insurer. In this case, the insurer needs 
to be consulted before a decision on the Grade and Category of system is reached. 

It is important to note that Table 1 and Table 2 relate only to typical premises in 
each class, and these examples are not intended to be comprehensive. If any doubt 
exists as to the appropriate system for any premises, the advice of specialists, such as 
the fire and rescue service, fire consultants or, if appropriate, the fire insurer, needs 
to be sought, and the choice of system needs to be based on a risk assessment (see 
Clause 4). In some circumstances, this might determine that a higher standard of 
protection (i.e. with additional detectors) is warranted. 

9.1.4 Specif ica t ion o f systems 

When specifying a system by reference to this part of BS 5839, the Grade and 
Category of system always need to be stated. 

The specification for a Category PD2 or LD2 system always needs to include details 
of the areas and rooms of the premises that are to be protected. Where mixed or 
combined Grades or Categories of system are required in premises, the Grade(s) or 
Category(ies) of system required in each part of the premises need to be specified 
(see also 9.1.5). 
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9.1.5 Appropriate systems for sheltered housing 

Sheltered housing varies greatly in the design of the building, the nature of the 
residents, the level of support provided and the extent of communal facilities. 
Accordingly, it is not possible to specify a unique, generic form of fire detection and 
fire alarm system for all sheltered housing blocks. 

It is necessary for the specifier to consider the objectives of the fire warning and 
evacuation strategy, and to ensure that designs meet these objectives in specific 
circumstances. Examples of possible configurations are given in this standard, but 
these are not intended to be exhaustive. 

Generally, the design of sheltered housing is very similar, or identical, to the design 
of general needs housing, and each flat is an independent, fire-resisting 
compartment, within which a fire is expected to be contained. This facilitates a "stay 
put" policy, in which only the occupants of the flat of fire origin need to evacuate, 
while it is safe for other residents to remain within their own flat. 

However, as in general needs housing, a "stay put" policy is predicated on the 
assumption that the fire and rescue service will attend and extinguish the fire. It is 
also assumed that, if necessary, the fire and rescue service will instruct residents, in 
flats that might ultimately be affected by the fire, to evacuate. 

In the case of sheltered housing, residents might be slower to evacuate if required 
to do so. Accordingly, there is a need to compensate for this by earlier attendance of 
the fire and rescue service. 

On the basis of these considerations, the objectives of fire warning arrangements in 
sheltered housing are, potentially, threefold: 

a) to alert residents in the flat of fire origin to enable their early evacuation; 

b) to alert the fire and rescue service to the fire, so facilitating early attendance 
while avoiding, as far as practicable, attendance to false alarms; and 

c) early detection of a fire in any communal facilities (such as lounges or laundries) 
that might grow to affect common escape routes. 

The first of these objectives can be achieved, as in any housing, by the provision of 
one or more smoke alarms within each flat (and, possibly, a heat alarm in each 
kitchen). In determining the level of fire detection that is appropriate, account needs 
to be taken of the nature of the residents. In particular, some residents in sheltered 
housing might have reduced mobility or they might be hard of hearing, with 
hearing loss most severe in relation to high frequencies, such as those produced by 
most smoke alarms. 

This first objective could also be achieved by use of smoke (and, possibly, heat) 
detectors connected to a communal fire detection and fire alarm system. However, 
such an arrangement does not readily facilitate filtering of false alarms by any alarm 
receiving centre to which the system is connected. Such an arrangement normally 
results in an audible alarm signal in that flat, but not in the common parts or any 
other flat. Where this arrangement is adopted, consideration needs to be given to 
provision of access to dwellings for maintenance purposes (e.g. whether, in practice, 
this can be reliably achieved). 

The second objective, namely the early summoning of the fire and rescue service, 
can be achieved by connection of smoke (and any heat) alarms within flats to the 
social alarm system within the flat, so enabling signals from smoke (and heat) alarms 
to be transmitted to any on-site scheme manager or remote alarm receiving centre 
(ARC). In this case, alarm signals can be filtered by two-way speech communication 
between the scheme manager, or social alarm ARC, and occupants of the flat. 

Certain engineering safeguards are necessary in such an arrangement to ensure 
reliable alarm transmission. In particular, it is necessary to ensure that a signal is 
transmitted, regardless of which smoke or heat alarm operates. Fire signals need to 
be readily distinguishable from social alarm signals by the scheme manager and at 
the ARC. 
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In addition, measures are necessary to ensure that receipt of alarm signals by the 
scheme manager, and by any ARC, is not significantly delayed if, prior to the fire 
alarm signal, a device on the social alarm signal is operated in the flat of fire origin 
or in any (or all) other flats. At the very least, under these circumstances, the display 
at the ARC ought immediately to indicate unambiguously a waiting fire alarm signal, 
without the need to interrupt speech communication initiated in response to a 
signal from a social alarm device. 

Smoke (or heat) detection (as appropriate) ought to be installed in any communal 
facility, such as a communal lounge, laundry, etc., from where fire could spread to 
affect common escape routes. When a fire detector in one of these areas operates, a 
signal ought to be transmitted to the scheme manager and/or ARC and sounders 
operated throughout adjacent (or all) common parts to ensure that these areas are 
evacuated, while residents can still remain in their own flats. 

Where there might be combustible materials, such as chairs and tables, within 
common parts, smoke detection ought also to be installed within the common parts. 
Again, operation of these detectors needs to result in transmission of alarm signals 
to the scheme manager and/or ARC and trigger an audible alarm only In the 
common parts. 

Based on these considerations, a typical fire alarm configuration might comprise 
smoke/heat alarms within each flat connected to the social alarm system. The 
provision of these ought to be in accordance with BS 5839-6. A separate communal 
system will normally be necessary if there are communal facilities and/or internal 
corridors. This system ought to be installed in accordance with BS 5839-1 for the 
appropriate Category of system (Category L4 or L5). No communal system is likely to 
be necessary in simple sheltered housing that, architecturally, is similar to a general 
needs block of flats with no communal facilities. 

If a communal system is installed, as a further enhancement, heat detectors, 
connected to this system, might be installed within the hallway of each flat [in 
addition to the smoke alarm(s) within the flat]. The heat detectors could be used as 
confirmation of a fire within a flat Under these circumstances, it might be 
appropriate, according to the fire risk assessment for the premises, to evacuate 
adjacent (or all) common parts and, if appropriate, certain flats in close proximity to 
the flat of fire origin (or, in small schemes, all other flats). For example, this might 
be appropriate in the case of a sheltered housing block that does not incorporate all 
measures normally provided in purpose-built blocks of flats as the basis for a "stay 
put" policy. Where the communal system is also used to alert residents to a fire in 
their own flat, or in an another flat in close proximity, consideration needs to be 
taken of the necessary sound levels within the flats. 

Any ARC to which fire alarm signals from a communal fire detection and fire alarm 
system in sheltered housing are transmitted may be, but need not necessarily be, the 
same ARC to which fire alarm signals are relayed, as filtering by two-way speech 
communication is not normally possible for fire alarm signals within common parts 
or communal facilities. 

9.1.6 Mixed systems 
Normally, even in the largest of premises, a single fire detection and fire alarm 
system serves the entire premises. However, exceptions might arise in some premises 
in order to meet different objectives. 

An example of such an exception is a house in multiple occupation that has three or 
more storeys. One objective of installing a fire detection and fire alarm system is to 
warn all occupants before a fire in any premises threatens the communal escape 
routes. This objective could be met by complying with the recommendations of 
BS 5839-1 for a Category L3 fire detection and fire alarm system, which involves the 
installation of smoke detectors within the communal escape routes and either heat, 
smoke or carbon monoxide detectors in rooms or areas adjoining the communal 
escape routes. 
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The purpose of the detectors in the accommodation adjoining the escape routes is 
only to give a warning to occupants of other dwellings before the fire breaks 
through the door of the dwellings in which it originates. The detectors within 
dwellings may be sited on the ceiling or wall close to the entrance door of the 
dwellings. The siting and type of detector might not therefore be such as to provide 
a sufficiently early warning for occupants in the dwellings of fire origin to escape. 
These occupants could be adequately protected by installing smoke alarms within 
the circulation areas of self-contained dwelling units, following the principles 
adopted in purpose-built flats. (If necessary, these smoke alarms could also be 
supplemented by interlinked heat or smoke alarms in specific rooms.) 

An advantage of this arrangement is that false alarms due to, for example, cooking 
activities in dwellings, are unlikely to result in disturbance of all occupants, 
particularly if heat detectors are installed in areas adjoining escape routes for the 
purpose of complying with the recommendations of BS 5839-1. 

Although this arrangement (a "mixed system") results in a mixture of system Grades, 
it meets both life safety objectives. Alternatively, the objectives could be met by a 
single system which has detectors sited in accordance with BS 5839-1 and that 
incorporates smoke detectors in communal escape routes and in the circulation 
spaces within dwellings (and detectors in any rooms in which protection is necessary) 
within dwellings. Other means might then be incorporated to prevent unnecessary 
disruption to all residents as a result of a false alarm in one dwelling unit (see 
Clause 12). This arrangement can also simplify maintenance of the system. 

Similarly, in sheltered housing or blocks of flats, detectors installed within the 
dwellings are not intended to give a warning in other dwellings. If fire detection in 
either communal escape routes or selected high-risk areas, such as plant rooms or 
communal living rooms, is required, an entirely separate system could be installed in 
these areas (see 8.1.2). 

Mixed systems might also be acceptable where, for example, a Grade B Category 
PD2 system is installed for property protection in one part of premises, while, for 
protection of life, a Grade D Category LD3 system is installed throughout the 
circulation areas of the premises. 

If two separate systems are installed (e.g. a BS 5839-1 system supplemented by 
smoke alarms), it is essential that occupiers are aware of the separate nature of the 
systems. For example, occupiers of a house in multiple occupation need to be aware 
of the need to maintain any smoke alarms provided in individual dwellings, even 
though a separate system is installed for protection of escape routes. 

9.2 R e c o m m e n d a t i o n s 

The fo l lowing recommendations are applicable. 

a) Where there is a need to specify a f i re detection and f i re alarm system for 
dwellings in which the characteristics of the occupants are unknown (e.g. 
for new dwell ings under bui lding regulations), or for a group of dwellings 
in which occupant characteristics wi l l vary (e.g. when specifying 
requirements for retrof i t t ing of smoke alarms th roughout the properties of 
a local authori ty), the recommendations given in Table 1 should be 
fo l lowed. 

NOTE Where Table 1 refers to a house with a specific number of storeys (e.g. a 
two-storey house) basement storeys can be ignored. 

b) Where there is a need to specify a f i re detect ion and fire alarm system for a 
specific dwel l ing, in which occupant characteristics are known or can be 
anticipated (e.g. when imposing requirements for a house in mult iple 
occupation under legislation, or designing a system on behalf of a specific 
occupier), the recommendations in Table 1 should be fo l lowed, but may be 
modif ied on the basis of a f ire risk assessment (see Clause 4). 

© The British Standards Institution 2013 • 19 

CTAR00000036 0025 
CTAR00000036/25



BS 5839-6:2013 BRITISH STANDARD 

c) If a f i re detection and fire alarm system is required under legislation, before 
selecting the Grade and Category of system, there should be appropriate 
consultation w i th the relevant enforcing authorit ies and/or appropriate 
reference to guidance documents tha t support the legislation in question. 

d) Table 2 provides recommendations for the min imum Grade and Category of 
system tha t should be installed for property protection in typical dwell ings. 
However, if a f i re detection and f i re alarm system is intended t o satisfy the 
requirements of f i re insurers, before selecting the Grade and Category of 
system, there should be appropriate consultation w i th the fire insurers. 

e) Any specification for a system that is intended to satisfy the 
recommendations of this part of BS 5839 should identi fy the Grade and 
Category of system required. 

f ) It is acceptable t o install a mixed system (see 3.25) in premises in any 
situation in which there is more than one f ire safety objective tha t can be 
satisfied by more than one Grade of f ire detection and f ire alarm system. 
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Table 1 Minimum Grade and Category of fire detection and fire alarm system for protection of life 
in typical premises 

Class of premises Minimum Grade and Category of system for installation in: Class of premises 
New or materially 
altered premises 
conforming to guidance 
that supports national 
bui lding regulations A ) 

Existing premises 
conforming t o 
current guidance 
that supports 
national bui ld ing 
regulations A ) 

Existing premises 
where structural f i re 
precautions are of a 
lower standard than 
those recommended 
in current guidance 
that supports national 
building 
regulations A ) 

Class of premises 

Grade Category Grade Category Grade Category 

Single-family dwellings B > and 
shared houses Q with no 
floor greater than 200 m 2 in 
area 
Owner-occupied bungalow, 
f la t or other single-storey unit 
Rented bungalow, f lat or 
other single-storey unit 
Owner-occupied maisonette 
or owner-occupied t w o storey 
house 
Rented maisonette or rented 
t w o storey house 
Three-storey house 
Four- (or more) storey house 

D LDZ D> 

D ' LDZ ' 

D LD2 D> 

D E ) LD2 D ) 

D LDZ D ) 

A LDZ D> 

F F> LD3 G> 

D LD3 ' 

F F> LD3 G> 

D E ) LD3 G ) 

D LD3 G ) 

D LDZ D ) 

D LDZ H> 

D ' LDZ ' 

D LD2 H ) 

D E> LDZ H> 

D LDZ H> 
A LDZ D> H> 

Single-family dwellings B ) and 
shared houses C ) with one or 
more floors greater than 
200 m z in area 
Bungalow, f lat or other 
single-storey unit 
Maisonette or two-storey 
house 
Three- (or more) storey house 

D LDZ D> 

A LDZ D> 

Grade A, Category LDZ, w 
recommendations of BS 5 

D LD3 G> 

A LDZ D> '> 

i th detectors sited in a 
339-1 for a Category L2 

D LD2 G ) 

A LD2 D > G ) 

ccordance w i th the 
D ) •>J) system 

Houses in multiple 
occupation K ) (HMOs) 

HMOs of one or two-storeys 
w i t h no f loor greater than 
200 m 2 in area 
Other HMOs: 
Individual dwel l ing units, 
w i th in the HMO, comprising 
t w o or more rooms 
Communal areas of the HMO 

D LDZ D> 

D M ) LDZ D 5 

Grade A, Category LDZ, w i t 
recommendations of BS 583 

D LD3 L> G> 

D w LD3 N ) 

i detectors sited in a 
9-1 for a Category 17 

D LDZ L ) H ) 

D w LDZ H> 

ccordance w i th the 
! system 0 > 

Sheltered housing p ) 

Individual dwell ing units 
Communal areas 

D LD2 « 
Grade A in accordance wh 
Category L4 or L5 system 

D LD3 R> 
th the recommendatior 

D LDZ H>' R> 
is of BS 5839-1 for a 
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Table 1 Minimum Grade and Category of fire detection and fire alarm system for protection of life 
in typical premises 

Class of premises Minimum Grade and Category of system for installation in: Class of premises 
New or materially 
altered premises 
conforming to guidance 
tha t supports national 
building regulations A ) 

Existing premises 
conforming to 
current guidance 
that supports 
national bui ld ing 
regulations A ) 

Existing premises 
where structural f i re 
precautions are o f a 
lower standard than 
those recommended 
in current guidance 
that supports national 
building 
regulations A ) 

Class of premises 

Grade Category Grade Category Grade Category 

Housing providing NHS 
supported living in the 
community 
All premises Grade A, Category LDI , w i th detectors sited in accordance w i th the 

recommendations of BS 5839-1 for a Category LI system 
In England and Wales, Approved Document B published by the Department for Communities and Local 
Government [2]. In Scotland, the Technical Handbooks published by the Scottish Government [3]. In Northern 
Ireland, Technical Booklet E [4] published by the Department of Finance and Personnel. 

B ) Including premises with long-term lodgers, but not boarding houses, the latter of which are outside the scope of 
this part of BS 5839. 

0 Houses shared by no more than six persons, generally living in a similar manner to a single family (e.g. houses 
rented by a number of students). 

D ) Heat detectors should be installed in every kitchen. A smoke detector should be installed in the principal 
habitable room (see 3.30). Where more than one room might be used as the principal habitable room, a smoke 
detector should be installed in each of these rooms. The detector in the principal habitable room (but not the 
kitchen) may alternatively be a carbon monoxide fire detector. However, consideration needs to be given to the 
potential for false alarms from a smoke detector in the lounge if a kitchen opens directly into, or is combined 
with, the lounge. 

E J The standby power supply for Grade D smoke alarms in rented flats to which access is above ground floor leve! 
should be tamper-proof, e.g. cells soldered to a printed circuit board, capacitors or primary (non-rechargeable 
PP3-type) batteries that are fixed in place and cannot readily be removed. The standby power supply for Grade D 
smoke alarms in rented two storey premises should be tamper-proof and long-life (i.e. lithium cells). 

^ Tamper-proof, long-life Grade D should be used if there is any doubt about the ability of the occupier to replace 
batteries in battery-operated smoke alarms soon after a battery warning is given (see 9.1.1). 

G ) Category LD2 if a risk assessment justifies the provision of additional detectors (see Clause 4) . 
H ) Detectors should be of a type and be so located as to compensate for the lower standard of structural fire 

precautions (for example, a smoke detector should be installed in the access room to a habitable inner room that 
has no door or window through which escape is possible). Further detectors might be necessary if a risk 
assessment justifies their provision. In some cases, a Category LDI system might be necessary. 

I ! Further detectors might be necessary if a risk assessment justifies their provision. 
J ) BS 5839-1 recommends that detectors are installed in escape routes and, generally, in rooms opening onto escape 

routes. Notwithstanding the recommendations of BS 5839-1, detectors may be omitted from rooms opening 
directly onto staircase landings and opening onto escape corridors of six metres or less in length. 

K ) Other than houses with long-term lodgers and houses shared by no more than six persons, generally living in a 
similar manner to a single family (e.g. houses rented by a number of students). 

L 1 Detectors should be installed in communal circulation routes and within any circulation spaces in individual 
dwelling units comprising two or more rooms (e.g. in hallways and on staircase landings), 

M ) The detectors in individual dwelling units may be incorporated within the system installed in communal areas. 
f J 1 Category LD2 if a risk assessment justifies the provision of additional detectors (see Clause 4) . For example, the 

conditions in a single room bedsit might be such that the provision of a heat or smoke detector in the bedsit is 
justifiable. 

0 ) Heat detectors should be installed in every communal kitchen. Heat or smoke detectors, as appropriate (taking 
into account the fire risk and the potential for false alarms), should be installed in every communal lounge. 

v See also 20.2c). 
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Table 1 Minimum Grade and Category of fire detection and fire alarm system for protection of life 
in typical premises 

Class of premises Minimum Grade and Category of system for installation in: Class of premises 
New or materially 
altered premises 
conforming t o guidance 
tha t supports national 
building regulations A ) 

Existing premises 
conforming t o 
current guidance 
that supports 
national bui lding 
regulations A ) 

Existing premises 
where structural f i re 
precautions are of a 
lower standard than 
those recommended 
in current guidance 
that supports national 
building 
regulations A ) 

Class of premises 

Grade Category Grade Category Grade Category 

As well as one or more smoke detectors within the hallway of the dwellings, a smoke detector (or a sounder) 
shoufd be installed in at least one bedroom (the main bedroom likely to be used by the residents) to ensure 
adequate alarm audibility for hard of hearing people, regardless of where in the dwellings the fire is detected. In 
addition, a smoke detector should be installed in the lounge, and a heat detector should be installed in the 
kitchen. Where the lounge and kitchen are combined, heat detection may be installed if it is considered that a 
smoke detector (or suitable multi-sensor detector) would produce an unacceptable rate of false alarms. 
New fire alarm systems in existing premises should conform to the recommendations applicable to new or 
materially altered premises. 
The provision of detection should be based on a fire risk assessment. Normally, communal lounges, kitchens, 
laundries, etc., should be protected, and, where these facilities are provided, it might be appropriate for smoke 
detection to be installed throughout the circulation areas. Such detection could be extended to include detection 
within dwelling units, subject to the need to filter false alarms from dwelling units. Where there are no 
significant communal facilities, and the sheltered housing is similar to a general needs block of flats, there will 
normally be no need for any fire detection within circulation areas; fire detection can be restricted to individual 
dwelling units. 

Table 2 Minimum Grade and Category of fire detection and fire alarm system for protection of 
property in typical premises 

Class of premises Grade Category 
Single-storey and two-storey dwell ings C PD2 
Other premises A system conforming t o the recommendations of BS 5839-1 

for a Category PI system A ) 

May be reduced to P2 if the risk to property f rom f ire, and the maximum potential loss, do not 
warrant a Category PI system. 

10 Types of fire detector and their selection 
I O . I C o m m e n t a r y 

10.1.1 General 

Fire detectors are designed to detect one or more of four characteristics of a fire, 
namely smoke, heat, combustion gas (normally carbon monoxide) and fiame. These 
characteristics can be detected in various ways. No single type of detector is the 
most suitable for all applications and the final choice on individual circumstances. 
Particularly in the case of Category LD2 and LDI systems, it can be appropriate to 
use a mixture of types of detector. 

All fire detectors will respond to some extent to phenomena other than fire. 
Recommendations for reducing the incidence of such false alarms are given in 
Clause 12. 
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10.1.2 Smoke detectors 

Two classes of smoke detector are commonly used: 

a) ionization chamber smoke detectors, which operate on the principle that the 
electrical current flowing between electrodes in an ionization chamber is 
reduced when smoke particles enter the chamber; 

b) optical smoke detectors, which operate by detecting the scattering or 
absorption of light by smoke particles. 

Some detectors combine both types of sensor, so ensuring that the earliest possible 
warning is given, regardless of the type of fire. 

Smoke detectors installed in premises are normally of the point type, which detect 
smoke at one position; these detectors may operate on optical or ionization 
chamber principles. Other types of smoke detector include those of the aspirating 
type, in which air is drawn from a number of positions to a central detector, and the 
beam type, which work on the optical obscuration principle. Each sampling point in 
an aspirating detection system can be regarded as a "point" detector, but aspirating 
detection systems can also benefit from the "cumulative effect" of sampling the 
environment within a large area via a number of sampling points in that area; this 
can enable detection of low concentrations of smoke over a wide area, sooner than 
in the case of point detectors. Some aspirating detectors provide "Enhanced" or 
"High" sensitivity and staged alarms, which further add to their early warning 
capabilities. Beam detectors are effectively "line" detectors, since they can detect the 
presence of smoke in a small part of the beam. Some optical beam smoke detectors 
can also sense thermal turbulence from a fire, by detecting the refraction of the 
beam at turbulent interfaces between hot and cold air. 

Ionization chamber smoke detectors are particularly sensitive to smoke containing 
small particles, such as are produced in rapidly burning, flaming fires. However, they 
are likely to be less sensitive to the larger particles found in optically dense smoke, 
which can be produced by smouldering materials. Optical smoke detectors are 
sensitive to the larger, optically active particles found in optically dense smoke, but 
are less sensitive to the small particles found in clean-burning fires. 

Where this part of BS 5839 recommends the use of smoke detectors, either type of 
detector is generally suitable for detection of fire, particularly if the objective is 
property protection. However, choice of detector type needs to take into account 
both the type of fire that might be expected and the need to avoid false alarms (see 
Clause 12). When certain materials, such as polyurethane foam, smoulder, they 
produce relatively large smoke particles to which ionization chamber detectors are 
comparatively insensitive. Ionization chamber detectors are also less sensitive to 
smoke that has travelled some distance from the seat of the fire, during which time 
smoke particles have coalesced to form larger particles. In general, therefore, optical 
smoke detectors are appropriate in circulation spaces, such as hallways and landings. 
Optical detectors are also appropriate in areas in which a likely cause of fire is 
ignition of furniture or bedding by a cigarette. Ionization chamber detectors might 
be appropriate in rooms, such as the living room or dining room, where a 
fast-burning fire might present a greater danger to occupants than a smouldering 
fire, subject to consideration of the potential for unwanted alarms (see 3.10). 

Aspirating and beam type smoke detectors are usually only appropriate for the 
protection of mansions and properties of historic importance. In these properties, 
such detectors are often suitable for protection of large or high spaces, such as 
entrance halls, banqueting halls, etc. Aspirating detectors, and in some cases beam 
detectors, are also suitable for protecting areas in which aesthetic considerations 
preclude the installation of normal point type detectors on ornately decorated 
ceilings. For high-risk properties, or those with contents of high value (such as works 
of art), the early warning benefits that are possible with "Enhanced" or "High" 
sensitivity aspirating detectors can be used to facilitate early intervention. 
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10.1.3 Heat detectors 

There are two main types of heat detector: 

a) point detectors, which respond to the temperature of the gases in the 
immediate vicinity of a single point; 

b) line detectors, which respond to the temperature of the gases in the vicinity of 
a line. 

Only point heat detectors are likely to be appropriate for installation in most 
premises. Line heat detectors are only likely to be appropriate for consideration in, 
for example, a long, relatively narrow structure, such as a cellar or cable tunnel. 

Both point and line detectors can be categorized as follows: 

1) those using fixed-temperature (static) elements, which operate when they reach 
a preselected threshold temperature; 

2) those using rate-of-rise of temperature elements, which operate when their 
temperature rises at an abnormally fast rate. 

Heat detectors with fixed-temperature elements are used where ambient 
temperatures are likely to fluctuate rapidly over short periods (e.g. kitchens). Either 
rate-of-rise heat detectors, incorporating fixed-temperature elements, or 
fixed-temperature heat detectors can be used in all other situations. 

Heat detectors respond much more slowly to fire than smoke detectors (see 10.1.2), 
but are significantly less likely to give false alarms. They also require less 
maintenance than smoke detectors (see Clause 26). They are not suitable for 
installation in circulation areas that form the escape routes from a premises. The 
application for heat detectors depends on the system Category. 

A sprinkler head is a form of heat detector. Sprinkler protection of dwellings is 
becoming more common. If a dwelling is protected by an automatic sprinkler system, 
the sprinkler system can be interfaced with the fire detection and fire alarm system 
(e.g. by means of a flow switch), so that a fire alarm signal is given by the system's 
fire alarm devices when a sprinkler head operates. Each sprinkler head can then be 
regarded as a heat detector, provided that, during a period of mains failure, 
operation of a single head can still cause the fire alarm devices to operate. 

10.1.4 Carbon monoxide fire detectors 

Carbon monoxide fire detectors are point-type detectors that respond to the carbon 
monoxide that is produced in most fires when incomplete combustion occurs as a 
result of restriction of the amount of oxygen available to support the combustion 
process. These detectors are not, therefore, equivalent to smoke detectors in their 
response to fire. 

Carbon monoxide fire detectors are most sensitive to smouldering fires and fires in 
which the rate of burning is controlled by the supply of air. They can be relatively 
insensitive to free burning fires supported by a plentiful supply of oxygen. However, 
this is not the most common form of fire to occur in premises. 

Carbon monoxide fire detectors can be immune to certain environmental influences 
that can result in false alarms from certain smoke detectors, such as dust, steam and 
cigarette smoke, while responding to most types of fires appreciably faster than heat 
detectors. 

© The British Standards Institution 2013 • 25 

CTAR00000036 0031 
CTAR00000036/31



BS 5839-6:2013 BRITISH STANDARD 

Electrochemical cells, which are used as sensors within carbon monoxide fire 
detectors, have a finite life (typically seven years), after which replacement is 
necessary. It is important that the user is made aware of the likely lifetime of any 
carbon monoxide fire detectors used in a fire detection and fire alarm system. 
Oivners and occupiers of premises, particularly single-family dwellings in which there 
are not normally any formal arrangements to ensure periodic maintenance of the 
fire detection and fire alarm system on a long term basis, might not appreciate the 
need for replacement of the electrochemical cell some years after carbon monoxide 
fire detectors were first installed. Accordingly, these detectors might not be suitable 
for premises, unless the detectors are incorporated in a system that is likely to be 
subject to penodic maintenance for the entire life of the system. 

Carbon monoxide detectors conforming to BS 7860 are intended only to detect 
carbon monoxide from faulty, or inadequately ventilated, gas appliances. Since these 
detectors are intended to give an alarm signal at much higher carbon monoxide 
levels than those to which carbon monoxide fire detectors complying with 5.2/) are 
sensitive, they are not suitable for giving early warning of fire. Carbon monoxide 
detectors conforming to BS EN 50291:2001 are intended for the same purpose, but 
are sensitive to lower carbon monoxide levels than those conforming to BS 7860. 
Such detectors would, however, still operate much too late in a fire to protect 
occupants. Accordingly, BS EN 50291 excludes from its scope carbon monoxide 
detectors that are intended to detect fire. 

10.1.5 Flame detectors 

Flame detectors detect the infrared or ultraviolet radiation from flame. They cannot 
detect smouldering fires, and their response to such fires will be delayed until the 
onset of flaming. As they use radiative transfer of energy from the fire, instead of 
the convective transfer of combustion products required by heat or smoke detectors, 
they can be wall-mounted and do not need to be on the ceiling. 

In general, flame detectors are not suitable for the protection of life in domestic 
premises. However, in some applications, particularly under high ceilings in mansions 
or historic properties, their ability to detect fire when mounted on walls can be used 
to advantage, usually in combination with smoke detectors. Such applications can 
require specialized knowledge. 

10.1.6 Multi-sensor fire detectors 

In a multi-sensor fire detector, there is, within the detector, more than one sensor, 
each of which responds to a different physical and/or chemical characteristic of fire. 
The purpose of combining sensors in this way is to enhance the performance of the 
detector in detection of fire, or its resistance to at least certain categories of false 
alarm, or both. For example, in some fire detection and fire alarm systems of the 
type to which BS 5839-1 applies (and that, hence, can be used in Grade A systems), 
by analysing the signals from more than one sensor within each detector, there can 
be significant potential for reduction of many types of false alarm. 

Multi-sensor domestic smoke alarms are available (e.g. incorporating a smoke sensor 
and a heat sensor). As in the case of multi-sensor fire detectors used in systems to 
which BS 5839-1 applies, these have the potential to offer some of the benefits 
described earlier, such as a broader spectrum of fire detection. 

It is also possible to incorporate an ionization chamber smoke sensor and an optical 
smoke sensor within a single domestic smoke alarm. Although this type of smoke 
alarm is not, strictly, a multi-sensor detector since it is sensitive only to smoke, it can 
provide earlier warning of a broader spectrum of fires than a smoke alarm that 
contains only one of these two types of smoke sensor. 

26 • © The British Standards Institution 2013 

CTAR00000036 0032 
CTAR00000036/32



BRITISH STANDARD BS 5839-6:2013 

10.2 R e c o m m e n d a t i o n s 

The fo l lowing recommendations are applicable. 

a) Smoke detectors may be used in any room or area of premises, other than 
kitchens, bathrooms and shower rooms. However, other than in the case of 
circulation areas (i.e. hallways, staircase landings and corridors), their use 
should be avoided in any room or area in which smoke detectors wou ld 
have a high potent ial for false alarms (see Clause 12), unless the risk f rom 
f ire warrants the provision of automatic f ire detect ion and the use of other 
forms of f ire detection is precluded on the basis of their speed of response 
t o fires of the type tha t might be anticipated. 

b) Smoke detectors installed w i th in circulation areas, such as hallways, staircase 
landings and corridors, should be of the optical type (or multi-sensor type 
incorporating an optical sensor), unless the use of optical detectors wou ld 
significantly increase the rate of false alarms above that anticipated in the 
case of ionization chamber smoke detectors (see also Clause 12), or unless 
(unusually) there is evidence that there is a significant risk of a fast, clean 
burning fire in these areas. 

NOTE 1 Custom and practice has been to use ionization chamber smoke alarms 
throughout the above circulation areas. This practice is now deprecated in view 
of the greater potential for ionization chamber smoke detectors to generate 
false alarms when exposed to fumes from kitchens, and in view of their poorer 
response to smouldering fires and smoke that has drifted some distance from its 
source. 

c) Heat detectors should not be used w i th in circulation areas, such as hallways, 
staircase landings and corridors (i.e. heat detectors should not be used in 
any Category LD3 system). 

NOTE 2 In the case of Grade A systems and systems complying with the 
recommendations o f BS 5839-1 for a Category L3 system, it might be necessary 
to install detectors in rooms or areas opening onto escape routes; heat detectors 
may be used for this application. 

di) In Category LDI , LD2 and PD systems, heat detectors may be installed w i th in 
certain rooms in premises, unless it is necessary t o give the earliest possible 
warning of a fire w i th in the room (e.g. t o protect sleeping occupants wi th in 
the room or to protect high value properties or their contents). 

NOTE 3 A heat detector is unlikely to operate early enough to save the life of 
anyone asleep in the room in which it is installed. Moreover, a heat detector in 
the room of fire origin might not give sufficient warning for occupants 
elsewhere in the premises to escape safely if the door to that room is open. 

NOTE 4 If premises are protected by an automatic sprinkler system, and, on 
operation of any single sprinkler head, the fire detection and fire alarm system 
in the premises is activated (even if the mains power supply within the premises 
has failed), each sprinkler head may be regarded as a heat detector for the 
purpose of this part of BS 5839. 

e) Carbon monoxide f i re detectors, or multi-sensor detectors incorporat ing a 
carbon monoxide sensor, should not be used w i th in premises, unless: 

1) the detectors are incorporated w i th in a Grade A, B or C system and 
there is a high l ikel ihood that the system wi l l be subject t o periodic 
maintenance by a competent person at periods not exceeding 
12 months; or 

2) a fau l t warning is given to indicate the need to replace the 
electrochemical cell of the detector before it reaches the end of its 
anticipated life. 
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f ) Subject t o compliance w i th 10.2e), carbon monoxide f ire detectors may be 
installed w i th in the circulation areas of premises in conjunction w i th an 
equal number o f optical smoke detectors. 

g) Subject t o compliance w i th 10.2e), carbon monoxide f ire detectors may be 
installed in any rooms wi th in dwellings, other than kitchens. 

NOTE 5 if, in any room of a dwelling, a heat detector could provide adequate 
fire protection, a carbon monoxide fire detector may, subject to compliance with 
10.2e), be used instead. 

h) Where Table 1 recommends that a smoke detector is installed wi th in the 
principal habitable room(s), an appropriate carbon monoxide f ire detector 
conforming to 10.2e) may alternatively be installed. 

i) If a multi-sensor f i re detector conforms to the requirements of BS EN 54-7 or 
BS EN 14604, it may be used in any circumstances in which the use of a 
smoke detector wou id provide adequate f i re protect ion. However, if a 
multi-sensor f ire detector incorporates an ionization chamber smoke sensor, 
it should only be used in a circulation area on a storey into which a kitchen 
opens if the system incorporates suitable measures t o l imit the potential for 
false alarms during cooking processes. 

11 Location and siting of fire detectors 
i i . i C o m m e n t a r y 

11.1.1 Category LD systems 

In a Category LD3 system, smoke detectors are sited in the circulation areas 
(normally hallways and staircases) that form the escape routes. In typical 
single-storey dwellings, only one detector is necessary. At least one smoke detector 
generally needs to be located between the sleeping area(s) and the most likely 
sources of fire (living room and kitchen). In typical two- or three-storey dwellings, a 
Category LD3 system normally comprises two or three smoke detectors respectively 
(i.e. one on each ievel). If there are long hallways or corridors, the installation of 
additional smoke detectors might be necessary. However, where smoke alarms are 
installed, it is important that siting also takes into account the need for the sound 
level of the smoke a!arm(s) to be sufficient in all bedrooms (see Clause 13). 

In a Category LD2 system, in addition to the smoke detectors required to comply 
with the recommendations for a Category LD3 system (i.e. one or more detectors in 
the circulation routes at each floor level), detectors are installed in certain rooms. 
For example, a heat detector is often installed in each kitchen, and a detector might 
be installed in the living room. The rooms in which the additional detectors are 
installed need to be determined, where practicable, by a risk assessment (see 
Clause 4). in selecting the appropriate type of detector for any room, consideration 
needs to be given to the speed of detection required, the likely type of fire and the 
need to avoid false alarms (see Clause 12). 

It is now becoming common for electrical equipment to be installed in loft spaces, 
particularly in premises fitted with photovoltaic power systems and other plant (e.g. 
boilers). In such cases, a Category LD2 system might incorporate a smoke detector 
within the loft space. (To avoid unwanted alarms, this will typically be an ionization 
chamber smoke detector, unless the use of a suitable multi-sensor detector is likely 
to minimize unwanted alarms as a result of dust ingress.) 
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In a Category LDI system, detectors are installed in all circulation areas and all 
rooms or areas in which fire might start other than toilets, bathrooms or shower 
rooms. Such areas include roof voids, unless it can be determined that there are no 
significant sources of ignition within the void and no readily combustible materials 
such as stored items. Category LDI systems might be appropriate as part of a fire 
engineering solution, in which, for example, structural fire precautions are less than 
normally required in order to satisfy building regulations or other fire safety 
legislation. 

11.1.2 Category PD systems 

In a Category PD1 system, detectors are installed in every room and area of the 
premises, although toilets, bathrooms and shower rooms need not have 
independent coverage. However, even in the case of a Category PD1 system, it 
might, exceptionally, be acceptable to omit detectors from areas in which there is no 
combustible material and no source of ignition (e.g. a disused cellar or attic in which 
all electricity supplies are permanently disconnected). 

In a Category PD2 system, detectors are installed in only parts of the premises. 
Detectors need to be installed in areas where ignition sources or easily ignitable 
materials are present, where fire could spread rapidly, where supervision is absent, 
or where the consequences of loss or damage would be serious. Detectors are not 
essential in areas that contain few combustibles or ignition sources, have frequent 
supervision and have good structural fire separation from the remainder of the 
premises. It cannot, however, be assumed that a Category PD2 system need only 
include detectors in rooms containing high-value articles, such as works of art. 
Detectors are likely to be necessary in all areas in which fire might start and develop 
to an extent where it cannot be extinguished before loss of the high-value contents 
occurs. 

In areas protected by a Category PD2 system, the spacing and siting of detectors is 
generally the same as for a Category PD1 system. If a fire starting outside the 
protected area spreads into it the fire growth rate in the protected area is likely to 
be much higher than if the fire had been started in the protected area by a small 
ignition source. Although the system in the protected area would respond quickly, 
the rate of growth would probably be such that a high loss would ensue before 
firefighting could start. In order to prevent such spread, areas protected by a 
Category PD2 system need to be separated from unprotected areas by construction 
that will resist, to some degree, the spread of fire, although it might not have a 
recognized standard of fire resistance. 

11.2 R e c o m m e n d a t i o n s 

The fo l lowing recommendations are applicable. 

a) In a Category LD3 system, at least one smoke detector should be sited in 
each hallway or corridor and on each main landing of every staircase. In 
hallways or corridors exceeding 7.5 m in length, no point w i th in the hallway 
or corridor should exceed 7.5 m f rom the nearest detector. 

b) Where smoke alarms are installed, no bedroom door should be fur ther than 
3 m from the nearest smoke alarm. 

c) A t least one smoke detector should be located between every bedroom and 
every other room in the dwellings, other than a to i let , bathroom or shower 
room. In single-storey dwell ings protected by a single detector, the detector 
should be as close as possible to living accommodation. However, where 
such rooms are located on both sides of any bedroom, a smoke detector 
should be sited midway between the doors t o these rooms. 

d) Subject to compliance w i th b), in a multi-storey house, at least one smoke 
detector should be located on the ground f loor between each staircase and 
every room, other than a toi let , bathroom or shower room. However, where 
such rooms are located on both sides of a staircase, a smoke detector should 
be sited midway between the doors t o these rooms. 
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e) In open-plan accommodation where a stair is open t o a l iving/dining area 
(or any other room in which f ire might start), the l iving/dining area (or 
other room) should be treated as a circulation area and be protected by a 
smoke detector. 

f) In Category LD2 systems, detectors should be located and sited in circulation 
areas in accordance w i th the recommendations fo r a Category LD3 system. 
In addi t ion, heat or smoke detectors (as appropriate) should be sited in all 
rooms in which protect ion is deemed necessary. Alternatively, subject to 
10.2e), 10.2g) and 10.2h), carbon monoxide f i re detectors may be installed 
in these rooms. 

g) In Category LD1 systems, detectors should be located and sited in circulation 
areas in accordance w i th the recommendations for a Category LD3 system. 
In addi t ion, heat or smoke detectors (as appropriate) should be sited in all 
rooms and other areas o f the premises, including lofts. Alternatively, subject 
to 10,2e), 10.2g) and 10,2h), carbon monoxide f i re detectors may be 
installed in these rooms and areas. 

h) In Category LDI and LD2 systems, and Category PD systems, detectors w i th in 
rooms should be sited such that no point is fur ther than 7.5 m f rom the 
nearest smoke detector or, in rooms protected by heat detectors, no fur ther 
than 5.3 m f r om the nearest heat detector. 

i) Detectors should preferably be mounted on ceilings and should be located 
at least 300 mm horizontally f rom any wal l or l ight f i t t ing unless, in the case 
of l ight f i t t ings, there is test evidence t o prove tha t the proximity of the 
l ight f i t t ing wi l l not adversely affect the efficiency of the detector. 

j) Ceil ing-mounted detectors should be located such tha t their sensitive 
elements are between 25 mm and 150 mm below the ceiling in the case of 
heat detectors, or between 25 mm and 600 mm below the ceiling in the 
case of smoke detectors. Where there is a pitched ceiling, detectors should 
be installed at, or not more than 600 mm vertically below, the apex. For 
these detectors, the distances given in 11.2a) and 11.2h) may be increased 
by 1 % per degree o f slope, up to a maximum of 25%. Where the depth 
between the eaves and the apex is not more than 600 mm, the ceiling 
should be treated as f la t . 

k) Where structural beams create an obstacle t o f l ow of smoke across a ceiling: 

1) if the depth of the beam is greater than 10% of the ceiling height, it 
should be treated as a wal l (i.e. detectors should be provided on both 
sides of the beam) or, if the beam is less than 600 mm in depth, a 
detector should be installed on the underside of the beam; 

2) in other cases, detectors should not be installed closer to the beam than 
twice the depth of the beam or 500 mm, whichever is less. 

I) If ceiling mount ing is impracticable, in rooms and hallways not exceeding 
10 m in both length and breadth, and not exceeding 50 m 2 in area, 
detectors may, alternatively, be mounted on a wal l provided that : 

1) the top of the detection element is between 150 mm and 300 mm 
below the ceiling; and 

2) the bo t tom of the detection element is above the level of any door 
opening; and 

3) the manufacturer's instructions state tha t the detector is suitable for 
wal l mount ing. 

m) Detectors should not be mounted adjacent to , or directly above, heaters or 
air-condit ioning vents. 
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n) Detectors should be mounted in positions that are reasonably accessible for 
maintenance. 

NOTE This is particularly important in the case of smoke alarms that 
incorporate a battery or that have a routine testing or alarm silence facility. 
Such detectors ought not, for example, to be mounted above a stairwell. 

o) Where the use of carbon monoxide f i re detectors is appropriate (see 10.2), 
location and sit ing o f these detectors should comply w i th the 
recommendations fo r the location and siting of smoke detectors. 

12 Limitation of false alarms 
12.1 C o m m e n t a r y 

False alarms are common in fire detection and fire alarm systems installed in 
domestic premises, to an extent that they are one factor in the reluctance of a small 
proportion of the population to install smoke alarms in existing premises. A more 
serious problem is that there is abundant anecdotal evidence of deaths and serious 
injuries from fires in dwellings in which smoke alarms have been disabled by 
householders because of frequent false alarms. Thus, false alarms are not simply a 
nuisance; they are seriously detrimental to fire safety. For this reason, this part of 
BS 5839 now places great emphasis on the need to limit false alarms. 

In domestic premises, false alarms with good intent and malicious false alarms (see 
3.10) are rare. Equipment false alarms (see 3.10) do sometimes occur, but can be 
minimized by use of good quality equipment that satisfies relevant standards and 
has third-party certification (see 5.1). 

However, since these and a small proportion of false alarms (see 3.10), including 
those caused by dust within smoke detectors, can result in a prolonged false alarm, 
it is important that users have some means of silencing such false alarms and/or 
disabling fire detectors. A facility to disable, or reduce the sensitivity of, smoke 
detectors at times when false alarms are likely (e.g. whilst cooking) can also be of 
benefit. 

The overwhelming majority of false alarms are those described in this standard as 
"unwanted alarms" (see 3.10). The most common causes of false alarms in domestic 
premises are: 

• fumes from cooking processes (including toasting of bread); 

• steam (from bathrooms, shower rooms and kitchens); 

• tobacco smoke; 

• dust (whether built up over a period of time or generated while cleaning); 

• insects; 

• aerosol spray (e.g. deodorants and cleaning fluids); 

• smoke from sources other than a fire in the building (e.g. from an external 
bonfire); 

• "hot work", such as burning off paintwork with a blowlamp; 

• processes that produce smoke or flame (e.g. flambeing of food); 

• incense; 

• candles; 

• high humidity; 

• water ingress. 
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Most unwanted alarms occur during cooking activities. Ionization chamber smoke 
detectors are significantly more sensitive than optical smoke detectors to products 
that occur during toasting of bread, and during frying and grilling. Thus, optical 
smoke detectors are less likely than ionization chamber smoke detectors to respond 
to fumes from cooking. This makes the optical smoke detector much more suitable 
than ionization chamber detectors for installation in hallways and circulation spaces 
into which kitchens open. It is important that this information is conveyed to 
householders, particularly by those responsible for advising householders, including, 
for example, fire and rescue services. 

On the other hand, optical smoke detectors are much more prone than ionization 
chamber smoke detectors to produce false alarms if exposed to steam. Optical smoke 
detectors are also generally more likely to produce false alarms when exposed to 
dense tobacco smoke. Ingress of dust can also cause instability of optical smoke 
detectors, and result in constant false alarms. Thus, if optical smoke detectors are 
installed close to poorly ventilated bathrooms, shower rooms, kitchens or rooms in 
which people smoke heavily, false alarms might occur; in each of these cases, other 
than close to kitchens, ionization chamber smoke detectors would be less likely to 
produce false alarms. False alarms can also occur if smoke detectors are installed in 
dusty spaces, such as roof voids, and, in such situations, if smoke detectors are 
necessary, ionization chamber smoke detectors are preferable. 

Heat detectors rarely produce false alarms. They are, however, much less sensitive 
than smoke detectors. The need to avoid false alarms ought never to take priority 
over an established need for early detection of fire. If heat detectors are installed 
within rooms, it needs to be accepted that a warning will be given only when a 
significant fire exists (typically with, as a rule of thumb, flame height equivalent to 
around one-third of the ceiling height within the room). Nevertheless, if the door of 
the room is closed (as is good practice during the night if the door opens onto a 
circulation space), earlier warning might be given by a heat detector in the room 
than by a smoke detector in the adjacent circulation space. 

Carbon monoxide fire detectors are relatively immune to the most common causes 
of unwanted alarms in premises, such as cooking processes, steam, dust and tobacco 
smoke. False alarms can occur if a carbon monoxide detector is exposed to vehicle 
exhaust fumes or is installed in a poorly ventilated kitchen. 

Where a sophisticated fire detection and fire alarm system is warranted, such as in a 
very large property, analogue smoke detection systems (i.e. those of the addressable 
type: see 3.2) are likely to offer better immunity to false alarms than conventional 
two-state fire detection systems, particularly if signal processing incorporates 
techniques specifically intended to discriminate between certain unwanted alarms 
and real fires. 

Similarly, certain multi-sensor fire detection systems have the potential to reduce 
significantly many common causes of unwanted alarms. There is some evidence that 
in, for example, sheltered housing, the use of such systems can significantly reduce 
the level of false alarms. 

In some stately houses and large mansions, aspirating smoke detection systems are 
sometimes used, because the pipework through which air samples are transported to 
the central detector can be hidden within floor voids; one or more capillary tubes 
then sample air from each protected room below via a small hole(s) drilled in the 
ceiling, thus providing relatively "invisible" fire detection. Many such systems tend to 
operate at a level of sensitivity much higher than that of normal point-type smoke 
detectors. However, such high sensitivity might not be necessary in the case of 
domestic premises, and could, if utilized inappropriately, lead to unnecessary false 
alarms. It is, therefore, necessary to ensure that the sensitivity of the system is set at 
a level appropriate for the environment. In some cases it is, therefore, often 
necessary to consider desensitizing the system to make it equivalent to the sensitivity 
of normal point-type smoke detectors. However, great care is necessary, when 
desensitizing a system that covers large areas, to ensure that individual sampling 
points are sufficiently sensitive to match the minimum requirements of BS EN 54-7. 
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In some (usually larger) houses in multiple occupation, high levels of false alarms 
sometimes occur simply as a result of the number of different occupants, each of 
whom carry out activities, such as cooking, that can lead to false alarms. In such 
circumstances, occupiers have been known to compromise, or even cause damage to, 
the fire detection and fire alarm system, or to ignore fire alarm signals. This makes it 
important to minimize, as far as practicable, the extent to which occupiers are 
disrupted by false alarms in other occupiers' accommodation. This might, for 
example, be achieved by use of a mixed system (see 9.1.6). Alternatively, other 
measures might be adopted; for example, in the event of a fire alarm signal in one 
dwelling unit, a short time delay might be incorporated for the occupier to 
investigate the cause and, if appropriate, reset the system before a fire alarm signal 
is given in other dwelling units. 

The much higher rate of false alarms generated by fire detection and fire alarm 
systems in domestic premises, compared with the systems used in industrial and 
commercial premises, makes it generally inappropriate for such systems to result in 
automatic transmission of fire alarm signals to the fire and rescue service. In typical 
premises, such automatic transmission cannot, in any case, be justified on the 
grounds of life safety. It might, however, be justifiable in the case of premises 
occupied by people suffering from disabilities that might make escape difficult in the 
event of fire. Some householders, or their insurers, might also wish such a facility to 
be provided for protection of their property. If facilities for automatic transmission 
of fire signals to the fire and rescue service (usually via a commercially operated 
alarm receiving centre) is provided, adequate measures need to be taken to 
minimize the level of false alarms transmitted to the fire and rescue service (see 
Clause 20). 

12.2 R e c o m m e n d a t i o n s 

The fo l lowing recommendations are applicable. 

a) Al l f ire detection and fire alarm systems complying w i th this part of BS 5839 
should have accessible means of silencing f i re alarm signals, suitable for use 
by the occupiers o f the premises. The silencing facilities should conform t o 
the fo l lowing. 

i) Grade A systems should be provided w i th silencing facilities that comply 
w i th the recommendations of 16.2.1g) and 16.2.1h) of BS 5839-1:2013. 

ii) Grade B systems shouid be provided w i th silencing facilities that comply 
w i th the recommendations of 12.2a)i) or w i th C.4 and C.S of Annex C. 

iii) In a Grade C system, the silencing facilities should be capable of 
silencing both unwanted alarm signals (see 3.10) and permanent f i re 
alarm signals tha t arise f rom, for example, a faul t in a f ire detector. The 
facilities may comprise a means of disabling a fire detector(s), a means 
for disabling f i re alarm sounders, or any other facil ity that complies 
w i th the recommendations of this clause. 

iv) In Grade D and E systems, means should be provided for silencing f i re 
alarm signals tha t result f rom, for example, a fau l t in a detector. This 
may comprise a means for isolation of mains power to the detector. 
Since such faults are likely t o be relatively rare, it is acceptable for the 
means of isolation to involve the use of a too l . However, isolation o f 
power to any detector should not result in isolation o f power t o other 
electrical equipment, such as l ight ing, in the premises. 

NOTE 1 A number of manufacturers use a fixed base for the electrical 
connections, and the smoke or heat alarm can be readily removed by use of 
a tool-operated release tab, etc. 

NOTE 2 It is accepted that in Grade D systems, on isolation of mains power 
to a smoke alarm, the alarm signal will continue for some time, powered 
from the standby supply. This is acceptable only if the smoke alarm can be 
removed from the standby supply (with or without a tool). 
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NOTE 3 It is also of advantage to provide means for silencing short term 
unwanted alarms (see 3.9) from smoke alarms. A suitable means can 
comprise an alarm silence facility conforming to the requirements of 
BS EN 14604, provided the facility can be operated by occupiers of the 
dwelling when standing at floor level. It is appropriate to consider the use 
of smoke alarms incorporating such a facility in the case of dwellings in 
which occupants are most vulnerable and might be inclined to disable 
smoke alarms as a result of false alarms, such as rented properties of two 
(or more) storeys. 

b) In large houses in mult iple occupation, subject to the agreement of the 
enforcing authority, a short t ime delay (typically no more than t w o minutes) 
may be incorporated between operat ion o f a smoke detector in one 
dwel l ing unit and a fire alarm signal in other dwel l ing units. During this 
delay period, a f i re alarm signal should be given in the dwel l ing uni t in 
which the smoke detector is located, but if the system is reset before expiry 
of the delay period, no alarm signal need be given in other dwel l ing units. 

NOTE 4 It is acceptable for a reset control to be installed in each dwelling unit, 
provided this control only resets alarm signals generated within that unit. 

NOTE 5 The provision of a reset control in each dwelling unit gives rise to a 
need for clear instruction of occupants regarding procedures for the use of the 
control. 

c) All smoke detectors wi th in areas, such as hallways and corridors, into which 
kitchens open should be of the optical type, unless there are overriding 
considerations that preclude the use of optical smoke detectors [see also 
10.2b)]. 

d) Optical smoke detectors should not be sited in close proximity t o rooms 
f rom which steam may issue, such as poorly venti lated bathrooms, shower 
rooms and certain kitchens. 

e) Fire detectors should not be installed in bathrooms and shower rooms. 

f ) If f i re detectors are installed w i th in kitchens, only heat detectors should be 
used. 

g) If it is necessary to install a smoke detector in a room or area in which 
significant quantit ies of dust or dense tobacco smoke are likely t o occur 
(e.g. a dusty lo f t space), an ionization chamber smoke detector should be 
used in preference to an optical smoke detector, unless there are overriding 
considerations to the contrary. 

h) Before smoke detectors are specified for installation in any room wi th in 
premises, it should be confirmed tha t the i r use is necessary in order t o 
satisfy the objective(s) of the system, based on, for example, a f i re risk 
assessment (see Clause 4). 

i) Carbon monoxide fire detectors should not be used in locations in which 
carbon monoxide might occur, under normal circumstances, in quantit ies 
suff icient to create the potential for unwanted alarms. Such areas include 
badly venti lated kitchens and areas in which vehicle or other exhaust fumes 
occur. 

j) In a very large property, in which more than 50 smoke detectors are 
necessary, only systems of the analogue type should be used. 

NOTE 6 In such properties, if it is considered that there is potential for a high 
number of false alarms, consideration could be given to the use of multi-sensor 
systems with detection algorithms that are intended to minimize the occurrence 
of false alarms. 
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k) In some large mansions and historic houses in which aspirating f i re 
detection systems are used, high sensitivity is not required in order t o satisfy 
the objective of the system. In such cases, aspirating fire detection systems 
that can be arranged to provide sensitivity equivalent to that of point 
smoke detectors conforming to BS EN 54-7 should be used. 

I) Other than in the case of sheltered housing, automatic transmission of f ire 
alarm signals to an ARC (or direct t o the f ire and rescue service) should not 
be specified for a f i re detection and f i re alarm system in premises unless the 
specifier has conf irmed that such a facil i ty is necessary in order t o satisfy the 
objectives of the system (e.g. property protect ion or protection of occupants 
at special risk f rom f ire). Where such facilities are provided, they should 
comply w i th Clause 20. Before remote monitor ing of f ire alarm signals is put 
in place, occupiers should be given formal , wr i t ten instructions regarding 
the need t o avoid transmission of false alarms to the fire and rescue service 
and appropriate means whereby such false alarms can be avoided (see 
Annex D). 

13 Audible fire alarm devices and audibility 
13.1 C o m m e n t a r y 

13.1.1 Audible fire alarm devices 

Smoke alarms and heat alarms, by definition, include an integral sounder. In systems 
other than those incorporating smoke alarms and heat alarms, reliable audible alarm 
devices, such as bells or electronic sounders, are necessary. 

Many commercially available electronic sounders produce a greater sound output 
than a bell. However, the sound output of electronic sounders tends to be more 
direction-dependent than that of a bell, and the high output on the axis of the 
electronic sounder is not always achieved at right angles to the axis. Whatever the 
audible alarm device used, the fire alarm signals need to be clearly distinguishable 
from any other alarm signals. 

13.1.2 Audibility 

A fire detection and fire alarm system only provides satisfactory protection of life if 
it is capable of rousing the principal occupants of the dwellings from sleep (e.g. the 
adult occupants in typical single-family dwellings). No particular sound pressure level 
is certain to rouse all occupants in all circumstances. Depth of sleep varies during the 
course of the sleep period and also varies from one person to another. Greater 
sound pressure levels are often required to rouse children from sleep than are 
necessary in the case of adults. Hearing loss, which can occur gradually with ageing, 
and alcohol intoxication also result in the need for higher sound pressure levels to 
rouse people from sleep. BS 5839-1 recommends that, if an audible alarm is intended 
to rouse sleeping persons, a sound level of 75 dB(A) ought to be achieved at the 
bedhead when all doors are shut, although this will not guarantee that every person 
will be awakened, particularly if they are under the influence of alcohol or drugs. 
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Most fire detection and fire alarm systems in dwellings comprise smoke alarms, 
which are usually fitted in, at least, the circulation areas, such as hallways and 
landings. BS EN 14604 requires that the sound output of a smoke alarm be at least 
85 dB(A) at three metres. Most domestic doors attenuate sound by around 20 dB; 
greater attenuation can occur in the case of solid doors, such as fire doors. It is 
therefore unlikely that a smoke alarm on, for example, the upstairs landing of a 
two-storey house will produce a sound level of 75 dB(A) at the bedhead in each 
bedroom, particularly if the bedroom doors are shut; levels of 55 dB(A) to 65 dB(A) 
are more likely. There appears to be no evidence to show that lives are being lost 
due to inadequate audibility of the fire alarm signal from smoke alarms, except 
where people are incapacitated to such a degree that even much higher sound levels 
would not waken them. This might be because, in their own homes, people can be 
roused by an unusual sound of relatively low level compared with the sound level 
that may be required to wake them in premises with which they are unfamiliar (e.g. 
a hotel). 

The historic adequacy of sound pressure levels applies to sheltered housing as well as 
general needs housing. However, the changing demographic of sheltered housing 
residents means that the ageing population now found in sheltered housing is likely 
to be more prone to hearing loss than the general population. Accordingly, when a 
new fire detection and fire alarm system is installed in sheltered housing (either 
when the building is first constructed or when a replacement system is installed in 
existing sheltered housing), it is now considered appropriate for higher sound 
pressure levels to be provided in the principal bedroom of each dwelling unit than 
those traditionally achieved. 

13.1.3 Frequency 
Research has shown that the most effective alarm signal to rouse hard of hearing 
people, children and intoxicated young adults from sleep is a 520 Hz square wave 
signal (one octave higher than middle C). However, at the time of drafting this 
British Standard, equipment to produce this alarm signal is not readily available in 
the UK. 

The integral sounder of most smoke alarms produces a sound with a frequency in 
excess of 2 000 Hz. The major frequencies of bells and electronic sounders used in 
fire detection and fire alarm systems are often at ieast one octave lower. Age and 
damage to hearing reduce the sensitivity of the ear, particularly to frequencies 
above 2 000 Hz (see also Clause 14). High-frequency sounds are also subject to 
greater attenuation by partitions, dividing walls and doors. An increase in frequency 
by one octave (so doubling it) can increase the attenuation by walls by around 5 dB, 
although the corresponding change in attenuation by doors is not as great. 

13.2 R e c o m m e n d a t i o n s 

The fo l lowing recommendations are applicable. 

a) Other than in the case of smoke alarms and heat alarms, the frequency(ies) 
produced by f i re alarm sounders should be in the range of 500 Hz to 
1 000 Hz. The frequency produced by smoke alarms and heat alarms should 
not exceed 3 500 Hz. 

b) The f i re alarm warning should be clearly distinguishable f rom the sound 
produced by any other alarm system in the premises (e.g. an intruder alarm 
system or a carbon monoxide warn ing system). All f ire alarm sounders in 
single premises should produce a similar alarm signal. However, if smoke 
alarms are installed in the same premises as a Grade A, B or C system (to 
fo rm a mixed system), the smoke alarms need not produce the same alarm 
signal as the sounders in the Grade A, B or C system. 

c) In the fo l lowing premises, all smoke alarms and heat alarms (if provided) in 
Grades D, E and F systems should be interl inked, such that , when f ire is 
detected by any smoke alarm or heat alarm, an audible f ire alarm warning 
is given by all smoke alarms and heat alarms (if provided) in the premises. 
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1) All new premises. 

2) All houses in mult iple occupation, other than houses w i th long-term 
lodgers and houses shared by no more than six persons, generally l iving 
in a similar manner t o a single family (e.g. houses rented by a number 
of students). 

3) Al l rented maisonettes and rented two (or more) storey houses. 

4) Al l houses of three (or more) storeys. 

5) All sheltered housing. 

NOTE 1 It is preferable that, in all premises (including premises other than 
those described above), all smoke alarms and heat alarms (if provided) are also 
interlinked; this advice ought to be incorporated in instructions to householders 
(see Clause 24). 

NOTE 2 The above recommendation does not apply to smoke alarms or heat 
alarms in a mixed system (see 9.1.6) installed within a house in multiple 
occupation if the smoke alarms and heat alarms are only intended to give a 
warning to occupants of the unit of accommodation in which fire occurs; under 
these circumstances only the smoke alarms and heat alarms (if provided) in that 
unit need be interlinked. 

d) In a Grade A, B or C system, all f i re alarm sounders in the premises should 
give a f i re alarm signal, regardless of where f i re is detected in the premises. 

e) Unless there is, w i th in the bedroom, a f ire alarm sounder or a smoke alarm 
(or heat alarm) that wi l l give a f i re alarm signal whenever f i re is detected 
anywhere in the premises, in all Category LD systems the sound pressure 
level of f ire alarm signals, if measured at the doorway of each bedroom 
(wi th the door open), should be at least 85 dB(A), irrespective of where f i re 
is detected in the premises. When a new f ire detection and f i re alarm 
system is installed in sheltered housing, a f ire alarm sounder or a smoke 
alarm that wi l l give a f i re alarm signal whenever fire is detected anywhere 
in the premises, should be installed in at least one bedroom (the main 
bedroom likely to be used by residents). 

NOTE 3 A higher sound pressure level than 85 dB(A) might be necessary if 
occupants are hard of hearing (see also Clause 14) or if bedroom doors 
attenuate sound by significantly more than 20 dB. In these cases, the provision 
of an interconnected smoke alarm, or alarm sounder, in one or more bedrooms 
might be necessary. 

f) The recommendations of 13.2e) apply to many houses in mult iple 
occupation of l imited size and w i t h straightforward means of escape. 
However, in some houses in mult iple occupation, ambient noise levels or 
other factors might justify the need for a sound pressure level of 75 dB(A) 
at the bedhead of each bedroom wi th in a dwel l ing unit, particularly in the 
event of a fire in an area beyond the dwel l ing unit, as is recommended by 
BS 5839-1 for premises such as hotels. The need for this significantly higher 
sound pressure level w i th in any or all bedrooms should be determined as 
part of a f ire risk assessment (see Clause 4). 

NOTE 4 Experience has shown that, to achieve 75 dB(A) at the bedhead in any 
bedroom, a fire alarm sounder or smoke alarm (or heat alarm) needs to be 
installed in the bedroom. 

NOTE 5 A fire risk assessment might determine that a sound pressure level of 
75 dB(A) is appropriate in only certain bedrooms within the premises. 

NOTE 6 Specification of a requirement for compliance with this part of BS 5839 
(e.g. by an enforcing authority or consulting engineer), without any further 
requirements in respect of sound pressure level, will only ensure that the 
recommendations of 13.2e) are satisfied. If sound pressure levels higher than 
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recommended in 13.2e) are required [e.g. as described in 13.2f)], explicit 
information to this effect will be necessary in any specification, enforcement 
notice, etc. 

g) In areas of the house, other than those to which the recommendations of 
13.2e) or 13.2f) apply, it should be ensured that the occupants are likely to 
be able to hear the f i re alarm signal under most foreseeable circumstances 
in all areas of the premises in which it is necessary to provide a warn ing. 
However, it should be ensured that the sound level in the vicinity of any 
telephone likely to be used t o summon the f i re and rescue service is not so 
high tha t it could interfere w i t h the making of an emergency call t o the fire 
and rescue service. 

NOTE 7 The areas in which it is necessary to provide a warning might be 
determined as part of a fire risk assessment 

14 Fire alarm warnings for deaf and hard of hearing 
people 

14.1 C o m m e n t a r y 

People who are hard of hearing are not necessarily completely insensitive to sound. 
Even people who are severely hard of hearing might clearly perceive some 
conventional alarm sounders, although it is unfortunate that the higher frequencies 
produced by most smoke alarms and heat alarms wilt be less perceptible. Lower 
frequency devices, such as those producing a 520 Hz square wave signal, have been 
shown to be more effective, but these are not readily available in the UK at the time 
of drafting of this British Standard. In some premises, a person(s) with normal 
hearing might always be present to alert a deaf or hard of hearing person in the 
event of fire (e.g. when the deaf or hard of hearing person is a young child or an 
infirm adult who never remains alone in the premises). 

For persons who have some loss of hearing, there might be a need fo install a smoke 
alarm, interconnected with other smoke alarms in the premises, or an alarm sounder, 
in the bedroom. However, if occupants are deaf or seriously hard of hearing, audible 
alarms might be insufficient to alert them in the event of fire, particularly if they are 
asleep. If, then, they can be alone in the premises at any time, other suitable means 
of giving warning in the event of fire will be necessary. If, in this case, smoke alarms 
are a satisfactory means of giving warning to occupants (i.e. a Grade F, E, D or, 
possibly C, system is appropriate: see Clause 9), a system of smoke alarms conforming 
to the requirements of BS 5446-3 will be appropriate for giving warning to deaf or 
hard of hearing occupants. 

If a Grade A or Grade B system is necessary to protect occupants from fire, BS 5839-1 
contains appropriate recommendations for giving warning to deaf or hard of 
hearing people in the event of fire. If vibrating devices triggered by radio signals are 
used in Grade A or Grade B systems, appropriate recommendations for the 
associated control and transmission equipment are also given in BS 5839-1. 

Regardless of the Grade of system installed, great care is necessary to ensure that 
any fire alarm devices provided for deaf or hard of hearing people are suitably 
located, such that no deaf or hard of hearing person is exposed to undue risk from 
fire as a result of inadequate means of warning in any room or area of the premises. 
A fire risk assessment would be an appropriate means of determining the specific 
design requirements. 

14.2 R e c o m m e n d a t i o n s 

The fo l lowing recommendations are applicable. 

a) It should be ensured tha t any f i re warning system intended for warn ing 
deaf or hard o f hearing people in the event of f ire is of the appropriate 
Grade (see Clause 9). 
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NOTE 1 If, for example, a Grade A or Grade B system is appropriate for 
protection of occupants, it is not acceptable to install a Grade D (or lower) 
system to protect deaf or hard of hearing people in order to minimize cost. 

b) The nature of any f i re warn ing system fo r deaf or hard of hearing people 
should take into account the individual needs of each person for whom it is 
intended. In particular, an assessment is necessary, by consultation w i t h each 
person for whom the system is intended, or their parents or carers, to 
ensure that an adequate warn ing is given in all appropriate rooms and 
areas in the premises. Normally, an audible alarm device (interconnected 
smoke alarm or alarm sounder) should be provided in bedrooms occupied 
by persons who are hard of hearing. However, for people w i th serious 
hearing loss, both visual alarm devices and vibrating devices (vibrating pads 
and vibrating pagers) are acceptable forms of warning device. 

NOTE 2 It might be appropriate, in some cases, to incorporate means by which 
deaf or hard of hearing people are alerted to a fire in premises when they are 
within, for example, the garden of the premises (e.g. by means of a vibrating 
pager). In this case, it ought to be ensured that the range of the warning device 
is sufficient 

c) Where the system needs to warn a deaf or hard of hearing person who is 
awake, at least the room normally occupied by the person should be 
provided w i th a visual alarm device. If there is a need to rouse the person 
when they are asleep, a vibrat ing pad should be located under the person's 
mattress or pil low. 

d) Where smoke alarms are an adequate fo rm of fire detection and f i re alarm 
system (see Clause 9), and an audible means of giving warn ing to one or 
more deaf or hard of hearing people is not sufficient to alert them at all 
times, a smoke alarm kit conforming to the requirements of BS 5446-3 
should be provided. 

e) Visual alarm devices, vibrat ing pads and vibrating pagers used in any Grade 
of system should conform to the relevant requirements of BS 5446-3. 

f) If a Grade A or Grade B system is intended to provide warning to any deaf 
or hard of hearing person in the event of f ire, the system should comply 
w i t h Clause 18 of BS 5839-1:2013. Any control or transmission equipment 
used as part of a vibrat ing pager system should, in these circumstances, 
comply w i th the recommendations of Annex C of BS 5839-1:2013. 

15 Power supplies 
15.1 C o m m e n t a r y 

Fire detection and fire alarm systems designed in accordance with this part of 
BS 5839 rely on electrical power for their operation. No source of electrical power is 
totally reliable; every source will fail at some time, even if only for a limited period. 
If the fire detection and fire alarm system has only a single source of supply (as in 
the case of Grade E and Grade F systems), the system will be totally disabled when 
this supply fails. Provided action is taken to rectify the failure soon after it occurs, 
the probability of a fire occurring during the relatively short period of disablement 
might be low. However, in the case of Grade E systems, if the failure has arisen as a 
result of a failure in the mains power supply within the premises (e.g. as a result of 
failure in the supply from the electricity supply authority), the occupants might 
resort to the use of forms of lighting or heat that increase the fire risk (e.g. candles). 
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In view of the considerations outlined above, a system with a single source of supply 
is only suitable for retrofitting in existing premises in which the number of storeys is 
limited and the nature of the occupants is such that they are not those at greatest 
risk from fire. In new premises, and in existing premises in which the fire risk (see 
Clause 4) is high or the frequency or duration of power supply failures is significant 
the provision of systems with a standby supply (e.g. a Grade D system) is 
appropriate. 

In general, a high reliability is given by a normal supply from mains electricity, 
backed up by a battery-powered standby supply, which is connected automatically in 
the event of mains failure. The standby supply may, however, comprise another 
source of power, such as a capacitor. In general, batteries can supply power to the 
system for an appreciably longer period than a capacitor. However, capacitors do not 
need to be replaced at regular intervals and can be recharged to full capacity in a 
relatively short period of time. Some forms of standby battery (e.g. lithium type) wilt 
also last for several years before they need to be replaced. Some rechargeable 
batteries are likely to last for the full service life of the smoke alarm. 

The standby supplies recommended in 15.2, 15.3, 15.4 and 15.5 are likely to be 
satisfactory in virtually all premises. Only exceptionally, such as in the case of 
premises in which occupants could be deprived of mains electricity for periods 
greater than 72 h because they cannot pay for supplies, are greater capacities likely 
to be required. 

In the case of systems that incorporate batteries, the manufacturer's 
recommendations regarding use and disposal of batteries need to be followed. It is 
essential that user instructions for the system (see Clause 24) include any relevant 
advice regarding the hazards of lithium batteries and the appropriate methods of 
disposal. Lithium batteries can present an explosion hazard if they are subject to 
severe overheating. 

15.2 R e c o m m e n d a t i o n s for p o w e r supp l ies for G r a d e A s y s t e m s 

The fo l lowing recommendations are applicable. 

a) Power supplies for Grade A systems should comply w i th the 
recommendations of Clause 25 of BS 5839-1:2013, w i th the exception of 
25.4e). 

b) The circuit serving the f i re detection and fire alarm system should be such 
tha t it is not isolated w i th in the premises, except in the event of deliberate 
isolation of the supply by the occupier [e.g. by use of an isolating device 
complying w i th the recommendations of 25.2a) of BS 5839-1:2013] or in the 
event of fault conditions. It is not, for example, acceptable for the mains 
supply to be connected via a card-operated meter or similar. 

c) The standby supply should be capable of automatically maintaining the 
system in normal operat ion {whilst giving an audible and visual indication of 
mains failure) fo r a period of 72 h, after which sufficient capacity should 
remain t o supply the maximum alarm load (see 3.24) for at least 15 min. 
However, if a premises is never left unattended (e.g. a mansion in which 
staff are always present and can arrange for rectif ication of a supply 
fai lure), the period of normal operat ion sustained by the standby supply 
may be reduced f rom 72 h t o 24 h. 

NOTE 1 The standby period would not be affected by the presence of an 
emergency generator. 

NOTE 2 To provide a battery that will operate a Grade A system for 72 h in the 
event of mains failure will normally necessitate relatively large batteries, which 
might need to be housed in a separate supply unit. Any external cabling 
between the power supply unit and the CIE needs to be duplicated for 
compliance with BS 5839-1 and needs to be fire-resisting. 
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15.3 R e c o m m e n d a t i o n s for p o w e r suppl ies for G r a d e B s y s t e m s 

The fo l lowing recommendations are applicable. 

a) The normal supply for a Grade B system should be derived f rom the public 
electricity supply, t ransformed or modif ied as necessary. The mains power 
should be supplied f rom an independent circuit at the premises' main 
distr ibution board. No other electrical equipment should be connected to 
this circuit. 

b) The mains supply t o the f i re detection and fire alarm system should be 
supplied, via an isolating protective device (such as a circuit breaker), f rom 
the load ("dead") side of the main isolating device for the premises. The 
isolating protective device should be labelled "FIRE ALARM: DO NOT 
ISOLATE". 

c) The circuit serving the f i re detection and f i re alarm system should be such 
that it is not isolated wi th in the premises, except in the case of deliberate 
isolation of the supply by the occupier [e.g. by use of an isolating device 
complying w i th the recommendations of 25.2a) of BS 5839-1:2013] or in the 
event of fau l t conditions. It is not, for example, acceptable fo r the mains 
supply to be connected via a card-operated meter or similar. 

d) The circuit serving the fire detection and f i re alarm system should preferably 
not be protected by any residual current device (RCD). If RCD protect ion is 
required fo r reasons of electrical safety (e.g. in an installation forming part 
of a TT system), either of the fo l lowing conditions should be satisfied. 

i) The RCD should serve only the circuit supplying the f i re detection and 
f ire alarm system. 

ii) The RCD protection of the f i re detection and f i re alarm system circuit 
should operate independently of any RCD protect ion for circuits 
supplying socket outlets or portable equipment. 

NOTE For example, 15.3d)ii) wouid be satisfied if, say, a time delayed 100 mA 
RCD served the entire electrical installation in the premises, including the circuit 
serving the fire detection and fire alarm system, while a 30 mA RCD served all 
circuits supplying socket outlets or portable equipment 

e) The mains supply should be backed up by a standby supply, comprising a 
secondary battery w i th an automatic charger, that is capable of 
automatically maintaining the system in normal operat ion (whilst giving an 
audible and visual indication of mains failure) for a period o f 72 h, af ter 
which sufficient capacity should remain to support the maximum alarm load 
(see 3.24) for 15 min. 

f) The normal and standby supplies should each be capable of supplying the 
maximum alarm load irrespective of the condit ion of the other supply. 

g) Batteries used in Grade B systems should be o f a type that has an expected 
life of at least four years under the conditions of use likely t o be 
experienced in the system. Automot ive lead-acid batteries (i.e. the type 
normally used for start ing service in cars) are not suitable for f i re alarm 
service and should not be used. 

h) The battery charger for the standby supply should be compatible w i th the 
batteries used, and should be capable of re-charging a battery f rom its final 
voltage (see 3.12) to a capacity sufficient t o comply w i th the 
recommendations of 15.3e) w i th in a charging period of 24 h. 
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15.4 R e c o m m e n d a t i o n s for p o w e r s u p p l i e s fo r G r a d e C s y s t e m s 

The fo l lowing recommendations are applicable. 

Power supplies for Grade C systems should comply w i th the recommendations of 
15.3, except that : 

a) the word ing o f the label described in 15.3b) may be amended t o indicate 
the nature of any other system wi th which the f i re detection and f ire alarm 
system is integrated (e.g. t o read "FIRE/INTRUDER ALARM: DO NOT 
ISOLATE"); 

b) the standby supply should be capable of automatically maintaining the 
system in normal operat ion for a period o f 72 h (whilst giving the fau l t 
warnings recommended in 17.4), after which sufficient capacity should 
remain t o support the maximum alarm load (see 3.24) for four minutes or t o 
maintain faul t warnings of the form and durat ion recommended in 17.4, 
whichever load is the greater. 

NOTE For intruder alarm systems, BS EN 50131-1 recommends a standby capacity of 
less than 72 h. Modifications to an intruder alarm system are, therefore, likely to be 
necessary if it is to incorporate a fire detection and alarm facility complying with the 
recommendations of this standard for a Grade C system. If a system is incapable of 
complying with the recommendations of this clause, it might be appropriate to 
regard it as a Grade E system, or to consider the possibility of a variation (see 3.38) 
in respect of standby power supply duration, subject to agreement of the relevant 
interested parties (e.g. the authority responsible for enforcing any relevant fire 
safety legislation). For example, a variation might be considered in the case of an 
intruder alarm system with a facility for transmission of a mains failure condition to 
an alarm receiving centre. 

15.5 R e c o m m e n d a t i o n s for p o w e r s u p p l i e s for Grade D s y s t e m s 

The fo l lowing recommendations are applicable. 

a) The normal supply for smoke alarms and any heat alarms in a Grade D 
system should be derived f rom the public electricity supply t o the premises. 
The mains supply t o the smoke alarms and heat alarms should take the form 
of either: 

i) an independent circuit at the premises' main distr ibution board, in 
which case no other electrical equipment should be connected to this 
circuit (other than a dedicated mon i tonng device installed to indicate 
fai lure of the mains supply t o the smoke alarms and any heat alarms); 
or 

ii) a separately electrically protected, regularly used local l ight ing circuit in 
which case there should be a means for isolation of the smoke alarm(s) 
f rom the l ight ing circuit (e.g. for maintenance). 

NOTE 1 This does not imply that there need be separate electrical 
protection of the smoke alarm circuit; a single means of protection against 
overload or short circuit (e.g. a fuse or miniature circuit breaker) serving the 
entire circuit is acceptable. 

NOTE 2 A number of manufacturers use a fixed base for the electrical 
connections, and the smoke or heat alarm can be readily removed by use of 
a tool operated release tab, etc. 

b) Any isolating device that isolates the power supply t o the smoke alarm(s) 
should be labelled "SMOKE ALARMS: DO NOT ISOLATE". Where smoke 
alarms are connected to a l ight ing circuit, the label should, instead read 
"CAUTION. SMOKE ALARMS CONNECTED TO THIS CIRCUIT. DO NOT 
UNNECESSARILY ISOLATE". 
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c) If smoke alarms and any heat alarms are of a type tha t can be 
interconnected by wi r ing, all smoke alarms and heat alarms should be 
connected on a single f inal circuit. 

NOTE 3 This recommendation is intended to ensure electrical safety by 
avoidance of a situation in which one device, isolated for maintenance, remains 
connected to a live device via the interconnect wiring. Accordingly, the 
recommendation does not apply if the form of interconnection is not capable of 
conducting current, e.g. if the means of interconnection comprises radio 
communication rather than wiring. 

d) The standby supply for smoke alarms and heat alarms may take the form of 
a primary battery, a secondary battery or a capacitor. 

e) The capacity of the standby supply should be sufficient to power the smoke 
alarm{s) and any heat alarms in the quiescent mode for at least 72 h whilst 
giving an audible or visual warning o f power supply fai lure, after which 
there should remain sufficient capacity to provide a f i re warning for a 
fur ther four minutes, in the absence of a f i re, a faul t warning for at ieast 
24 h. 

f) In a house in mult ip le occupation w i th a single key or card-operated meter, 
the mains power supply for all smoke and heat alarms may be served by the 
meter. However, where, in a house in mult iple occupation, the 
accommodation of each resident is served by a separate key or 
card-operated meter. Grade D smoke and heat alarms in common parts 
should not be supplied via the meter of any resident. 

NOTE 4 This is to prevent isolation of the power supply to devices in common 
parts when, for example, the accommodation of one resident is vacated for a 
prolonged period of time. 

g) In a house in mult ip le occupation w i t h a permanent landlord's supply in the 
common parts, but prepayment meters in dwel l ing units, a supply to any 
smoke alarms in the dwel l ing units should be derived f rom the landlord's 
permanent supply in the common parts. 

Where this applies, permanent notices should be displayed on or adjacent to 
the meter, as well as on or adjacent t o any secondary consumer unit in the 
dwel l ing, which states: 

"CAUTION. SMOKE ALARMS ARE NOT CONNECTED TO THIS CIRCUIT. 
ISOLATION/ SWITCHING TO OFF AT THIS POINT, OR HAVING NO CREDIT ON 
THE METER, DOES NOT ISOLATE THE ELECTRICAL SUPPLY TO THE SMOKE 
ALARM." 

15.6 R e c o m m e n d a t i o n s for p o w e r s u p p l i e s for G r a d e E s y s t e m s 

The fo l lowing recommendations are applicable. 

a) The mains supply t o smoke alarm(s) and any heat alarms in a Grade E 
system should comprise a single independent circuit at the premises' main 
distr ibut ion board. No other electrical equipment should be connected to 
this circuit (other than a dedicated moni tor ing device installed to indicate 
fai lure of the mains supply to the smoke alarms and heat alarms). 

b) Any isolating device tha t isolates the power supply t o the smoke alarm(s) 
should be labelled "SMOKE ALARMS: DO NOT ISOLATE". 

c) If smoke alarms and any heat alarms are o f a type tha t can be 
interconnected by wi r ing, all smoke alarms and heat alarms should be 
connected on a single f inal circuit. 

NOTE 1 This recommendation does not apply if the form of interconnection is 
not capable of conducting current, e.g. if the means of interconnection 
comprises radio communication rather than wiring. 
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d) The circuit serving the smoke alarm(s) and any heat alarms should 
preferably not be protected by any RCD. If RCD protection is required for 
reasons of electrical safety (e.g. in an installation forming part of a TT 
system), either of the fo l lowing conditions should be satisfied. 

i) The RCD should serve only the circuit supplying the smoke alarm(s) and 
heat alarms. 

ii) The RCD protection of a smoke alarm circuit should operate 
independently of any RCD protect ion for circuits supplying socket 
outlets or portable equipment. 

NOTE 2 For example, 15.6d)ii) would be satisfied if, say, a time-delayed 100 mA 
RCD served the entire electrical installation in the premises, including the circuit 
serving the smoke alarms, while a 30 mA RCD served all circuits supplying socket 
outlets or portable equipment. 

15.7 R e c o m m e n d a t i o n s for p o w e r s u p p l i e s for G r a d e F s y s t e m s 

The fo l lowing recommendations are applicable. 

a) The batteries of smoke alarms and any heat alarms in Grade F systems 
should be capable of supplying the quiescent load of the smoke alarm or 
heat alarm, together w i th the addit ional load resulting f rom routine weekly 
testing, for at least one year before the battery fault warning is given. 

b) A t the point at which the battery fau l t warn ing commences, the battery(ies) 
should have sufficient capacity t o give a f i re alarm signal for at least 4 min 
or, in the absence of a f ire, a battery fau l t warning for at least 30 days. 

16 Wiring 
16.1 C o m m e n t a r y 

A fire detection and fire alarm system in which components are interconnected will 
not fulfil its functions unless these interconnections operate correctly. In most 
systems, the interconnections take the form of wiring, but other means, such as 
radio signals, may be used. Recommendations for radio-linked systems are given in 
Clause 21. 

In most single-family dwellings, any interconnections between components are not 
required to function for prolonged periods during a fire. Accordingly, the use of 
fire-resisting cables might not be necessary. However, wiring needs to be protected 
from exposure to mechanical damage, particularly if the wiring is unmonitored. 

16.2 R e c o m m e n d a t i o n s for w i r i n g in G r a d e A s y s t e m s 

Cables systems used in Grade A systems should, as a minimum, comply w i th all 
the recommendations o f 26.2 of BS 5839-1:2013 for standard fire-resisting 
cables. 

16.3 R e c o m m e n d a t i o n s for w i r ing in G r a d e B s y s t e m s 

Cables systems used in Grade B systems should, as a minimum, comply w i th all 
the recommendations o f 26.2 of BS 5839-1:2013 for standard fire-resisting 
cables, w i t h the exception of recommendations 26.2k) and 26.2o). 

16.4 R e c o m m e n d a t i o n s for w i r ing in G r a d e C s y s t e m s 

The fo l lowing recommendations are applicable. 

a) The electrical characteristics of the cables used in Grade C systems should be 
in accordance w i th the relevant recommendations of BS 7671. The cables 
should be suitable for the current and voltage of the circuits concerned. 
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b) The types of cabie used in Grade C systems should not be readily susceptible 
t o mechanical damage under the condit ions in which they are installed- If 
cables are not sufficiently robust to wi thstand the likely effects of 
foreseeable impact, abrasion or rodent attack, addit ional protection against 
mechanical damage should be provided. Protection against mechanical 
damage may be provided by the bui ld ing construction or by installation in 
conduit , ducting or t runk ing. 

16.5 R e c o m m e n d a t i o n s for w i r ing in G r a d e D a n d G r a d e E s y s t e m s 

The fo l low ing recommendations are applicable. 

a) Cables used for the mains supply t o smoke alarms and any heat alarms, and 
any interconnecting wir ing between all smoke/heat alarms, may comprise 
any cable suitable for domestic mains wi r ing . 

b) The cables in Grade D and Grade E systems should be installed in accordance 
w i th the relevant recommendations of BS 7671. 

c) Conductors used for interconnection of smoke/heat alarms should be readily 
distinguishable f rom those supplying power (e.g. by colour coding). 

d) Cables used for wi r ing of any unmoni tored circuits in Grade D and Grade E 
systems should be protected against damage in any areas where it might be 
subject to impact, abrasion or rodent attack. Protection against mechanical 
damage may be provided by the bui ld ing construction or by installing the 
wi r ing in conduit, ducting or t runk ing. 

16.6 R e c o m m e n d a t i o n s for w i r ing in G r a d e F s y s t e m s 

The fo l lowing recommendations are applicable. 

a) If battery-operated smoke/heat alarms are interconnected, any type of cable 
suitable for the voltage and current concerned may be used. 

b) Cables used for w i r ing of any unmoni tored circuits in Grade F systems 
should be protected against damage in areas where it may be subject t o 
impact, abrasion or rodent attack. Protection against mechanical damage 
may be provided by the bui lding construction or by installing the wir ing in 
conduit, duct ing or t runk ing. 

17 Control and indicating equipment 
17.1 C o m m e n t a r y 

Grade A systems incorporate equipment for the reception, indication, control and 
relaying of signals originating from fire detectors and any manual call points 
connected to the equipment, and for the activation of fire alarm devices. The CIE is 
of an identical nature to that used in systems designed in accordance with BS 5839-1 
for protection of non-domestic premises, such as offices, shops and other commercial 
premises. 

Grade B systems also incorporate CIE, which performs very similar functions to that 
in a Grade A system. However, in this case, the CIE can be much simpler, and be 
designed to a less onerous standard, than CIE for Grade A systems. There is, 
however, nothing to preclude CIE of a type used in Grade A systems from being used 
in a Grade B system. 
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Grade C systems can incorporate even simpler CIE, providing a source of power for 
either a number of smoke alarms (and, possibly, heat alarms) or a number of fire 
detectors, with a very basic form of control and indication. Such equipment can 
comprise, for example, equipment specifically intended to provide a central source 
of power and control for interconnected smoke alarms, or can, for example, 
comprise the CIE of an intruder alarm system or social alarm system, to which a 
number of fire detectors and fire alarm devices are connected. Facilities provided by 
the CIE in a Grade C system may also include some facilities that are, more typically, 
provided in the CIE of Grade A and Grade B systems, which will satisfy all 
recommendations in respect of CIE for Grade C systems. 

One benefit of Grades A, B and C systems, is a level of control over the system by 
occupiers of the premises, which is not possible in the case of Grades D, E and F 
systems. In addition, the provision of CIE enables better information for the 
occupier(s) regarding the status of the system. This additional control and indication 
does, however, result in a possible need for an occupier to go to the CIE when a fire 
alarm signal occurs. Care needs to be taken to ensure that, if this action is followed 
(regardless of whether the action is appropriate or inappropriate), the occupant is 
not placed at significant risk from a fire. There is also a need to ensure that the 
system is not compromised as a result of casual tampering with the CIE. 

17.2 R e c o m m e n d a t i o n s app l icab le to all contro l a n d indicat ing 
e q u i p m e n t 

The fo l lowing recommendations are applicable. 

a) CIE should be sited on the same level as the normal entrance to the 
premises, close to the normal entrance. 

b) In single-family dwellings, including those w i th long-term lodgers, and 
houses shared by no more than six persons, generally living in a similar 
manner t o a single family (e.g. houses rented by a number of students), CIE 
may be hidden f rom view (e.g. in a cupboard). In other premises (i.e. those 
in mult iple occupation), CIE should be sited w i th in a common circulation 
area, close to the door by which the f ire and rescue service wi l l normally 
enter the premises when summoned to a f i re. 

c) Unless it is situated in a secure area or enclosed w i th in a secure cabinet, CIE 
should normally be sited so that all controls are at least 1.5 m above f loor 
level, t o prevent casual tamper ing by children. A lower mount ing height is, 
however, acceptable in premises occupied by people who are confined to 
wheelchairs. 

17.3 A d d i t i o n a l r e c o m m e n d a t i o n app l icab le to control a n d 
ind icat ing e q u i p m e n t for G r a d e A a n d G r a d e B s y s t e m s 

The fo l low ing recommendation is applicable. 

CIE for Grade A and Grade B systems should comply w i th the recommendations 
o f 5.2I) and 5.2m), respectively. In addi t ion, other than in the case of single zone 
systems (see Clause 19), in Grade A systems CIE should incorporate zonal 
indicators, comprising a separate l ight-emit t ing indicator for each detection 
zone o f the system (e.g. a LED matrix or i l luminated mimic diagram), such tha t 
the equipment is capable of simultaneous display of f i re signals on every 
detect ion zone. 

17.4 A d d i t i o n a l r e c o m m e n d a t i o n s for contro l a n d indicat ing 
e q u i p m e n t for G r a d e C s y s t e m s 

The fo l low ing recommendations are applicable. 

a) CIE fo r Grade C systems should incorporate a facil ity for silencing alarm 
signals. 
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NOTE 1 The operation of this facility may disable the system, by, for example, 
isolating smoke alarms from the power supply or by disabling a sounder circuit. 

b) The equipment should provide a visual indication of fai lure or disconnection 
of the normal power supply. The indication should take the fo rm of either 
of the fo l lowing: 

1) a normally i l luminated indicator is extinguished; or 

2) a fau l t indicator is i l luminated. 

c) The system should be capable o f maintaining the visual indication for at 
least 15 days. 

d) An audible warning should be given at the CIE when (or before) the 
standby battery capacity falls below tha t required to comply w i th the 
recommendations of 15,4b). If the audible warning is intermittent, it should 
sound at least once every minute and should persist for at least 72 h after 
the standby battery no longer has the capacity to perform in accordance 
w i t h 15.4b). 

NOTE 2 The audible warning may be given as soon as the mains supply fails. 

e) All visual indicators provided on CIE fo r Grade C systems should be clearly 
labelled to ident i fy their funct ion. 

f) The operat ion of any f i re alarm device circuit should not be prevented by 
any defect in a visual indicator and should not depend on the operation of 
any indicator. 

g) An audible and visual fau l t indication should be given in the event of an 
open circuit or short circuit on the wi r ing t o manual call points, smoke and 
heat alarms or f i re detectors, and t o f ire alarm devices, unless the faul t 
causes a fire signal t o be given Isee 6.2c)]. If the audible warning is 
intermit tent , it should sound at least once every minute. The audible 
warn ing may be silenced by operat ion of a manual control. The visual 
indication should persist unti l the fau l t has been rectif ied. 

18 Manual call points 
18.1 C o m m e n t a r y 

In most single-family dwellings, the provision of manual call points is not necessary. 
If persons discover a fire, normally they can alert other occupants by word of mouth. 
In these premises, the role of the fire detection and fire alarm system is to provide 
automatic detection and warning of a fire that would not be detected by occupants 
until a much later stage in its development, when it would present a more serious 
danger to occupants, particularly those who are asleep. 

However, if people are present in the room where a fire originates, they will 
normally detect the fire before it is detected automatically. In a very large property, 
such as a country house or a mansion, and in most houses in multiple occupation, 
manual call points are of benefit, so that a warning of fire can be initiated before it 
is detected by automatic fire detectors. 

Generally, the incorporation of manual call points in the fire detection and fire 
alarm system will only be necessary in certain premises that warrant the provision of 
a Grade A or Grade B system. Manual call points can, however, readily be 
incorporated within a Grade C system. Grades D, E and F systems normally have no 
facility for incorporation of manual call points, nor are manual call points necessary 
in the types of premises for which these Grades of system are suitable. However, 
some smoke alarms do have a facility for connection of one or more manual call 
points, which can then be useful to test the operation of the system (see Clause 25). 
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tt is necessary for any manual call points installed within dwellings to be simple and 
safe to operate by persons who are likely to have received no special instruction in 
their use. it is also necessary for any delay between operation of a manual call point 
and the sounding of the fire alarm signal to be kept to a minimum, so that there 
can be no doubt on the part of any person operating a manual call point that its 
operation has successfully resulted in the sounding of the fire alarm signal. Any 
significant delay in the sounding of the fire alarm signal might result In confusion, 
such as an impression that the system is defective, leading to inappropriate action. 

Siting of manual call points is generally based on the principle that a person cannot 
leave any storey of the premises, or leave the premises by means of an exit to open 
air, without, first, passing a manual call point. For the call points to be of benefit, 
there is a need to ensure that sufficient call points are provided to minimize, to a 
reasonable extent, the delay between discovery of a fire and the sounding of the 
alarm. 

18.2 R e c o m m e n d a t i o n s 

The fo l lowing recommendations are applicable. 

a) Manual call points should be installed in very large single-family dwellings 
(including dwell ings w i th long-term lodgers), and very large dwell ings 
shared by no more than six persons, generally living in a similar manner t o a 
single family (e.g. houses rented by a number o f students), if a verbal f ire 
warn ing, shouted by a person on the ground floor, is unlikely t o be heard 
by all occupants of the premises. 

NOTE 7 This situation is only likely to apply in the case of houses with four or 
more storeys above ground floor level and large, multi-storey mansions, country 
houses, etc. However, it will generally be appropriate to, at least consider the 
need for incorporation of manual call points in any Grade A system that is 
installed. 

NOTE 2 This recommendation applies to both Category LD and Category PD 
systems. 

b) Manual call points should be provided in all houses in mult iple occupation, 
other than the fo l lowing: 

i) single-family dwell ings w i th long-term lodgers; 

ii) houses shared by no more than six persons, generally l iving in a similar 
manner to a single family (e.g. houses rented by a number of students); 

iii) houses of only one or t w o storeys, w i th no f loor greater than 200 m 2 in 
area. 

NOTE 3 In the case of i) and ii), there might be a need for manual call points 
in order to satisfy the recommendations of 18.2a). 

c) Manual call points should be installed in the common parts o f sheltered 
housing only if smoke detection is provided in these areas. 

d) The method of operat ion o f all manual call points in a system should be 
tha t of type A as specified in BS EN 54-11. Al l manual call points should be 
identical. 

NOTE 4 The type A manual call point is defined in BS EN 54-11 as follows. 

"Type A Direct operation. A manual call point in which the change to the alarm 
condition is automatic (i.e. without the need for further manual action) when 
the frangible element is broken or displaced." 

e) The delay between operat ion of a manual call point and the sounding of 
the f ire alarm signal should not exceed three seconds. 
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f ) In premises in which manual call points are appropriate, the manual call 
points should be located on escape routes (e.g. in the case of a house in 
mul t ip le occupation, the common parts) and, in particular, at all storey exits 
and all principal exits t o open air. Those located at storey exits may be sited 
close to a door leading on to a protected stairway or on the landing of the 
stairway. 

NOTE 5 A principal exit to open air includes a "back door" (e.g. located in a 
kitchen), but does not include all exits between rooms and open air (e.g. French 
doors leading from a living room to a garden). 

g) Where manual call points are appropriate, f rom any point in the premises, it 
should not be necessary t o travel more than 45 m to reach the nearest 
manual call point. 

h) Manual call points should be fixed at a height of 1.2 m above finished f loor 
level. 

NOTE 6 The figure of 1.2 m ought to be measured between finished floor level 
and the centre point of the frangible element of the manual call point. 

19 Zoning and other means for identification of the 
source of alarm conditions 

19.1 C o m m e n t a r y 

In a Grade A, B or C system, multi-zone CIE can, in principle, provide an indication of 
the area of the premises from which an alarm signal originates; since Grade D, E and 
F systems do not incorporate CIE, this is not possible. 

In most typical single-family dwellings, the subdivision of the dwellings into 
detection zones for indication purposes is unnecessary. In large premises, particularly 
if the layout is complex, it is desirable that the fire alarm indicating equipment 
indicates the area of the premises from which the alarm originates. Even in the case 
of an addressable system, detection zone indication can assist the fire and rescue 
service, and others unfamiliar with the layout and designation of rooms, to locate 
the fire quickly and efficiently. 

In the case of a house in multiple occupation and sheltered accommodation, it is 
important that those responding to a fire alarm signal can identify readily the 
location of a fire. If the individual occupancies into which a house in multiple 
occupation is divided are multi-roomed dwelling units, the allocation of a detection 
zone for each dwelling unit might be appropriate. The use of an addressable system 
in these circumstances can be of benefit. However, other methods of identification 
may be adopted, particularly when the individual occupancies are smalt in area. In 
sheltered housing, if detectors in dwellings are linked to the fire alarm system in the 
common parts, it will be necessary to use an addressable fire alarm system. 

19.2 R e c o m m e n d a t i o n s for G r a d e A s y s t e m s 

The fo l lowing recommendations are applicable. 

a) In Grade A systems, the premises should be subdivided into detection zones 
in accordance w i t h the recommendations o f Clause 13 of BS 5839-1:2013. 

b) In the case of a house in mult ip le occupation, there should, in addi t ion, be 
means of identi fying the dwel l ing unit f rom which a f i re alarm signal 
originates. This may comprise any of the fo l fowing: 

i) the allocation of a detection zone for each dwel l ing unit; or 

ii) the use of an addressable f ire alarm system, so that, at the CIE, the 
identi ty of the dwel l ing unit is described on a text display; or 

iii) the provision of remote indicator lights outside each dwel l ing unit. 
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c) In sheltered housing, in the event of operat ion of a f i re alarm system, the 
specific dwel l ing unit in which the signal has originated should be identi f ied 
at the CIE. 

19.3 R e c o m m e n d a t i o n fo r G r a d e B s y s t e m s 

The fo l lowing recommendation is applicable. 

In two-storey premises w i th one or both f loors exceeding 200 m z in area, each 
f loor should be treated as a separate detection zone. Other premises for which 
Grade B systems are generally suitable (see Clause 9) may be subdivided into 
zones, but, in most cases, this is unlikely t o make a significant contr ibut ion to 
life safety. 

19.4 R e c o m m e n d a t i o n for G r a d e C s y s t e m s 

The fo l lowing recommendation is applicable. 

Premises in which Grade C systems are installed do not normally need to be 
subdivided into detection zones. 

20 Remote transmission of alarm signals 
20.1 C o m m e n t a r y 

For a fire detection and fire alarm system to give the maximum benefit, particularly 
in the case of high risk to life, or in the case of Category PD systems installed within 
properties of high value, the fire and rescue service needs to be summoned as 
quickly as possible in the event of fire. However, it is essentia! that false alarms are 
not unnecessarily passed to the fire and rescue service. 

In most premises, automatic transmission of fire alarm signals to the fire and rescue 
service (e.g. via an alarm receiving centre) is unnecessary [see 12.21)]. It is sufficient 
for the fire and rescue service to be summoned by occupants, using the 999 (or 112) 
public emergency call system. Most premises have a telephone that can be used for 
this purpose. If access to the telephone is not available, many people now have 
mobile telephones that can be used, or the emergency call can be made from the 
home of a neighbour. Unless use of a telephone within the premises would put 
occupants at risk from fire, dependence on a mobile telephone is, however, less 
appropriate than use of a fixed line telephone within the premises; poor mobile 
telephone reception can result in lack of clarity in the call received by the fire and 
rescue service, while, in areas close to the boundaries between different fire and 
rescue services, the emergency call might be routed to the wrong fire and rescue 
service, resulting in a delay in the dispatch of fire appliances. 

Even if there is a means for automatic transmission of fire signals to the fire and 
rescue service, the primary means for summoning the fire and rescue service needs 
to comprise a call to the fire and rescue service by occupants, as any automatic 
system can fail at the time it is required to operate. 
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The combined number of false alarms from fire detection and fire alarm systems in 
non-domestic and domestic premises received each year by fire and rescue services is 
now regarded as unacceptable by Central Government, fire and rescue services and 
the committee responsible for this part of BS 5839 (see Clause 12). Although the 
majority of these false alarms emanate from non-domestic premises, this is because 
most dwellings have no facility for automatic transmission of fire alarm signals to 
the fire and rescue service. However, the rate of false alarms generated by fire 
detection and fire alarm systems in dwellings (e.g. expressed as number of false 
alarms per detector per annum) is normally much higher than in the case of systems 
in non-domestic premises. If all domestic fire detection and fire alarm systems had 
facilities for automatic transmission of fire alarm signals to the fire and rescue 
service, false alarms would impose a totally unacceptable burden on fire and rescue 
services, albeit that, if occupants suspect that a fire alarm signal might have resulted 
from a fire, the fire and rescue service needs to be summoned without delay. Indeed, 
there is already evidence that the increasing number of dwellings that are provided 
with automatic transmission facilities is leading to a commensurate increase in the 
number of false alarms received by fire and rescue services from domestic systems. 

There are, however, certain circumstances in which automatic transmission of fire 
signals to the fire and rescue service is warranted. The most common of these 
situations is one in which a Category PD system is installed for protection of 
property, particularly in the case of properties of very high value (e.g. a stately 
home) or that contain contents of very high value (such as works of art); in these 
cases, the property insurer often requires the installation of a fire detection and fire 
alarm system with automatic transmission facilities, as a condition of insurance. 
Automatic transmission could also be appropriate if occupants are mobility impaired 
to a degree that would cause them to be at high risk in the event of fire, or if 
occupants suffer from speech impairment to a degree that would preclude 
communication by telephone with the fire and rescue service. In other premises, if 
means of automatic transmission to the fire and rescue service are provided, 
additional precautions are necessary to minimize the likelihood of transmission of 
false alarms to the fire and rescue service. In these premises, there is a need for 
occupants to be aware that, if a false alarm occurs when the premises are 
unoccupied, automatic transmission of the fire alarm signal to the fire and rescue 
service might result in damage to their property if the fire and rescue service 
considers that forced entry is appropriate. 

In sheltered housing, early assistance to occupants in the event of fire can be 
important. Where a social alarm system is installed in premises such as sheltered 
housing, it is appropriate for fire alarm signals to be relayed to the same location as 
alarm signals from the social alarm system. However, in the first instance, it is not 
usually appropriate to summon the fire and rescue service on receipt of a fire alarm 
signal at an on-site warden's facility or social alarm monitoring centre. If the fire 
detection and fire alarm system is integrated with the social alarm system (or any 
other alarm system, such as an intruder alarm system), and both systems share a 
single communications link to an alarm receiving centre, it is important to ensure 
that fire alarm signals can be distinguished from other alarm signals at the ARC. 

If automatic transmission of fire signals to the fire and rescue service is deemed 
necessary, in a large "managed" property consideration might be given to the use of 
a system with staged warnings, to permit an investigation before summoning of the 
fire and rescue service. Some systems can also provide a pre-alarm signal, to warn of 
an impending alarm signal. 
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If automatic transmission of fire signals to the fire and rescue sen/ice is essential, the 
reliability of the transmission system needs to be subject to consideration. Methods 
for automatic transmission may generally be grouped into four categories, according 
to the means of communication with the alarm receiving centre: 

• "carrier" systems, in which alarm (and usually line monitoring) signals are 
transmitted over normal telephone lines, which can be used for normal speech 
telephony without interfering with the alarm transmission function; 

• systems that use public or private cellular radio communication; 

• private communication circuits between the protected premises and the alarm 
receiving centre (these are unlikely to be appropriate for premises); 

• systems that use the public switched telephone network ("digital 
communica tors"). 

If the facility for automatic transmission is considered essential, systems in which the 
transmission path is continuously monitored are preferred, in these systems, failures 
in the transmission path can be identified quickly and action taken (see 
BS EN 50131-1), so minimizing the "down time" of the system. Monitored systems 
might not, however, be available in all areas of the United Kingdom. 

If the services of an ARC are used, it needs to be ensured that the ARC has a formal 
arrangement with the fire and rescue service in whose area the premises are 
situated for rapid communication with the fire and rescue service by reliable means. 
If the automatic transmission facility is considered essential, the effect of fire on the 
reliability of the automatic transmission facility also needs to be considered (e.g. the 
effect of fire on communication lines and equipment). 

20.2 R e c o m m e n d a t i o n s 

The fo l lowing recommendations are applicable. 

a) In Category LD systems, provision of facilities for automatic transmission of 
fire alarm signals t o the f i re and rescue service should be considered under 
the fo l lowing circumstances: 

i) if the occupants are mobil i ty impaired t o a degree that wou ld be likely 
to result in high risk (see Clause 4) in the event of f i re; or 

ii) if the occupants suffer f rom a disability (e.g. speech impairment) that 
would preclude communication by te lephone w i t h the f i re and rescue 
service, 

b) In Category PD systems, facilities for automatic transmission of f i re alarm 
signals t o the f i re and rescue service should be provided if there is a need 
for early attendance of the f ire and rescue service when the premises are 
unoccupied. 

NOTE 1 The need for this facility can normally be determined by consultation 
with the fire insurer. 

c) In sheltered housing, facilities should be provided for automatic 
transmission of f ire alarm signals to the f i re and rescue service (via a f i re or 
social ARC), both in the case of f ire alarm signals f rom individual dwell ings 
and signals f rom any f i re detection in the common parts. 

d) Before any facil i ty for automatic transmission of f i re signals t o the f i re and 
rescue service becomes operat ional, the organizat ion moni tor ing the f i re 
detection and f i re alarm system (whether this is the f i re and rescue service 
or an alarm receiving centre) should obtain wr i t ten conf irmation f rom the 
occupier (or, in the case of a house in mult iple occupation, the landlord) 
that they have received, and read, wr i t ten guidance regarding the 
importance of avoiding false alarms, suitable measures to avoid false alarms, 
and the possible need for the f i re and rescue service to force entry t o the 
premises in the event of a false alarm when the premises are unoccupied 
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(see Clause 24 and Annex D). In the case of houses in mult iple occupation, 
the landlord should confirm that the relevant guidance has been passed 
onto every occupier. 

e) If a system has a facil i ty for automatic transmission of f i re signals to the f i re 
and rescue service, the guidance described in 20.2d) should be provided in 
wr i t ing to the occupier (or the landlord in the case of a house in mult iple 
occupation) at periods not exceeding twelve months (e.g. at the t ime of 
renewal of a contract for moni tor ing alarm signals). 

f) Facilities for automatic transmission of f ire signals should be provided only 
in the case o f Grade A, B or C systems. Fire alarm signals f rom Grades D, E 
and F systems should not be transmitted automatically t o the f i re and rescue 
service, other than in the case of Grade D systems in the dwel l ing units o f 
sheltered housing. 

g) Other than in the case of smoke alarms connected to social alarm systems, 
fire alarm signals should not be transmitted automatically t o the f ire and 
rescue service unless a contract is in place for maintenance of the system, at 
periods not exceeding six months, in accordance w i th the recommendations 
of Clause 26. It is the responsibility of the organization that monitors the 
fire alarm signals to ensure, at periods not exceeding twelve months, tha t 
such a contract is in place. 

h) If a facility is provided for automatic transmission of f i re signals to the f i re 
and rescue service in circumstances other than those described in 20.2a) and 
20.2b), a fo rm of alarm f i l ter ing should be incorporated, whereby either: 

i) if f i re alarm signals are transmitted t o an ARC, on receipt of a f ire alarm 
signal f rom a dwel l ing at the alarm receiving centre the ARC 
endeavours t o contact the premises by telephone, or speech 
communication facility, to determine whether the alarm signal is a false 
alarm or has arisen as a result of a f i re (alarm verif ication). If it cannot 
be established that the alarm signal is a false alarm wi th in t w o minutes 
of the point at which the ARC operator completes the dial l ing process, 
the alarm signal should then be passed to the fire and rescue service 
w i thout fur ther delay; or 

ii) the alarm signal is not transmitted to the alarm receiving centre for t w o 
minutes after the audible f ire alarm signal is given wi th in the premises. 
If, w i th in this t w o minute period, the occupier determines that the 
alarm signal is a false alarm and operates a manual control (usually at 
the CIE), no signal is automatically transmitted to the ARC (or the f i re 
and rescue service). 

NOTE 2 If in the case of 20.2h)i), the first attempt at dialling the 
telephone number of the premises fails (e.g. because the telephone at the 
premises is engaged), a further attempt(s) at dialling the number may be 
made, but the two-minute delay period would still apply from the point at 
which the first attempt at dialling the telephone number is made. 

NOTE 3 In the case of 20.2h)ii), the period of two minutes is appropriate 
for the majority of typical premises. However, it might be appropriate to 
increase this, to no more than 4 min, in the case of large premises, in which 
action by occupants to investigate the fire alarm signal and reach the 
appropriate manual control is likely to take longer than two minutes. 

NOTE 4 The arrangement described in 2Q.2h)ii) may also be incorporated 
within a Category PD system, but only if the system is considered to have a 
high potential for false alarms and if the time delay is agreed with the 
property insurers. 
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NOTE 5 Filtering is not usually possible in the case of fire alarm signals 
initiated by fire detection in the common parts of sheltered housing (other 
than when a warden is known to be on duty), as there is normally no one 
available to investigate fire alarm signals. 

i) Where facilities are provided for automatic transmission of f i re signals t o 
the f ire and rescue service, this should not comprise an arrangement 
whereby a pre-recorded speech message is automatically transmitted direct 
to the f ire and rescue service via the public emergency call system. 

j) If a facil i ty for automatic transmission of f i re signals to the f i re and rescue 
service is provided, wr i t ten instructions to the user should stress that, 
regardless of this transmission facility, the f i re and rescue service should still 
be summoned f rom a safe location, either w i th in the premises or external to 
the premises, as soon as possible in the event o f f ire (see Clause 24). 

k) Any ARC to which f ire alarms signals are relayed should comply w i th the 
recommendations of BS 5979. 

NOTE 6 Schemes exist for third-party certification of alarm receiving centres to 
BS 5979. However, receipt of fire alarm signals (as opposed to intruder alarm 
signals) is not always within the scope of the alarm receiving centre's 
certification; if reliance is placed on third party certification, it needs to be 
confirmed that monitoring of fire alarm signals is within the scope of 
certification. 

I) Automatic transmission of f i re alarm signals should not be prevented by the 
act of silencing f i re alarm sounders, nor should i t depend on the state o f 
any silencing switch. 

m) Where an alarm transmission device is mounted in an enclosure separate 
f rom tha t of the f i re alarm CIE, the connection f rom the CIE t o the alarm 
transmission device should be monitored, so that an audible and visual fau l t 
signal is given, either at the f ire alarm CIE or at the alarm transmission 
device, in the event of an open or short circuit fau l t on the cable used fo r 
the connection. 

n) Power supplies fo r any facility used fo r automatic transmission o f fire alarm 
signals t o the f i re and rescue service should comply w i th the 
recommendations o f Clause 15 for the appropriate Grade of system. 

o) If the automatic transmission system is intended t o satisfy the requirements 
of the property insurers, or wi l l be taken into account in insurance 
underwri t ing, the method o f transmission shouid be agreed w i th the 
property insurer. 

p) In Category PD systems, the area in which the transmission equipment is 
installed should be protected by automatic f i re detection unless it is 
installed in an area of low f i re risk. 

NOTE 7 An electrical distribution cupboard is not an area of low fire risk. 

q) In Grade A systems, if there are facilities for automatic transmission of f i re 
alarm signals to the fire and rescue service (via a f ire or social ARC), a means 
should be provided for disablement of the transmission facility, for use 
dur ing periods of testing, maintenance or potential false alarms. Warning of 
disablement should conform to the requirements of BS EN 54-2. 

r) If a f ire detection and f i re alarm system is integrated w i th another system 
(e.g. in the case of a Grade C system, w i t h an intruder alarm system or social 
alarm system) and both systems share a single communications link t o an 
ARC, the transmission system should be designed so that the f i re alarm 
signals can be separately identi f ied at the ARC. 

s) In the case of sheltered housing, f i re alarm signals f rom dwel l ing units 
should, at any site moni tor ing facil ity provided for use by a warden or any 
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ARC, be clearly distinguishable f rom other alarm signals tha t can be relayed 
f r om the dwell ings, and distinguishable f rom alarm signals f rom any other 
dwel l ing units. 

21 Radio-linked systems 
21.1 C o m m e n t a r y 

in Grade A, Grade B and Grade C systems, control equipment and other components 
of the fire detection and fire alarm system, such as detectors, manual call points and 
sounders, are normally interconnected by means of wiring. However, some or all of 
these interconnections may be made by radio links. 

In radio-linked systems, the normal power supply to the CIE is derived from a mains 
supply in the normal way, while the power supply to detectors and manual call 
points is usually provided by a primary battery, with a second primary battery as a 
reserve. Signals from detectors and manual call points are transmitted to the control 
equipment by radio. Usually, the interconnection between the control equipment 
and the fire alarm sounders also comprises a radio link, again with a primary battery 
as the power supply for the fire alarm sounder, and a second primary battery as a 
reserve power supply. 

However, the fire alarm sounders may be connected to the control equipment by a 
conventionally wired circuit, or, if a radio link is used, the normal power supply to 
each fire alarm sounder may be derived from a mains supply, with a primary or 
secondary battery as a standby supply. 

Radio-linked systems have both advantages and disadvantages. In the context of 
premises, the major advantage is the ease of installation and the avoidance of the 
need to damage or disfigure decor in order to install wiring. The latter advantage is 
of particular benefit in historic buildings and buildings with ornate finishes; the use 
of radio-linked systems in historic buildings is now relatively common. 

The most significant disadvantage of solely battery-powered radio-linked systems in 
premises is the need to replace batteries in each of the many battery-operated 
components that usually exist in a large installation. This might make a radio-linked 
system less suitable (but not necessarily unsuitable) for applications in premises in 
which occupants might not be able to replace batteries (e.g. owing to financial 
constraints, or to physical or mental disability) or in which occupants are not directly 
responsible for supervision of the fire detection and fire alarm system (e.g. a house 
in multiple occupation). However, the use of batteries, such as lithium type, which 
have a longer life than conventional batteries, can greatly reduce the frequency of 
battery replacement, and rechargeable lithium cells may be used (see 15.1). In 
radio-linked Grade D systems, the smoke alarm(s) is powered from the mains supply, 
and the battery oniy provides a stand-by supply, in which case these considerations 
do not apply. 

Some of the recommendations of this standard, appiicabie to wired systems, are 
unsuitable for, or cannot be applied to, radio-linked systems. These include, in 
particular, those relating to power supplies and fault monitoring. Additional 
recommendations apply to radio-linked systems in order to address the integrity and 
performance of the radio communications link between components and the CIE. 

In practice, no system can have total reliability, but one of the objectives of good 
system design is to reduce the probability of the system being inoperative in the 
area of a fire when the fire starts. Great care needs to be taken when assessing a 
site and choosing the technology to use, as neither the radio nor hardwired system 
is singularly suitable for all premises. 
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Although a properly designed radio-linked system is not likely to be any more 
susceptible to false alarms than a wired system, frequent false alarms in premises can 
reduce the life of radio-linked fire alarm sounder batteries, particularly in a house in 
multiple occupation in which there might be no overall supervision of the fire 
detection and fire alarm system. Automatic silencing of radio-linked sounders is 
sometimes employed to overcome the potential for undue discharge of sounder 
batteries. Sounders with this facility need to reactivate when any new fire signal 
arises. It is important that an automatic silencing facility does not impair the system's 
ability to provide an adequate audible warning to the occupants of the premises in 
the event of fire. 

Other components of a radio-linked system may include radio relay units, which are 
installed remote from the CIE, so as to extend the range of the system in very large 
premises. Radio communication may also be used to link a small number of detectors 
and other components to what is essentially a wired system. The recommendations 
of this standard apply equally to integral radio-linked systems of this nature. 

21.2 R e c o m m e n d a t i o n s 

The fo l iowing recommendations are applicable. 

a) In the case of Grade A, B and C systems, radio-linked systems should comply 
w i th the recommendations of 27.2 of B5 5839-1:2013. 

NOTE 27.2 of BS 5839-1:2013 places great emphasis on the need for a 
comprehensive radio survey to be undertaken, prior to the installation of a 
radio-linked system, and recommends that a copy of the signal levels measured 
be kept in the premises along with the system logbook. 

b) If a radio-l inked system is installed in a house in mult iple occupation, all 
batteries used as the normal supply t o manual call points and fire detectors 
should be capable of supplying the fo l lowing loads for at least f ive years 
before warn ing of impending fai lure o f the battery is given: 

1) the quiescent load of f i re detectors and manual call points; 

2) the addit ional load resulting f rom rout ine weekly testing; and 

3) the load f rom false alarms, each of f ive minutes durat ion, at the rate of 
t w o false alarms per smoke detector per annum. 

c) If a radio-l inked system is installed in a house in mult iple occupation, all 
battery-powered f ire alarm sounders should silence automatically after 
30 min, unless the premises are continuously supervised so enabling manual 
silencing by occupants at any t ime tha t false alarms can occur. The sounders 
should restart if, before the system is reset, a fur ther f ire alarm signal 
occurs. 

d) The power supplies recommended in 15.5, 15.6 and 15.7 may be used to 
power radio-links between smoke or heat alarms, provided that this does 
not reduce the life or durat ion of a battery or capacitor supply below those 
recommended in 15.5, 15.6 and 15.7 as appropriate. 

22 Electromagnetic compatibility 
22.1 C o m m e n t a r y 

Particular care needs to be taken in the design and installation of the fire detection 
and fire alarm system to avoid electromagnetic interference, particularly received 
from, but also transmitted to, other equipment. Electromagnetic interference to a 
fire detection and fire alarm system can result from mobile telephones, lightning 
and power transients. 
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22.2 R e c o m m e n d a t i o n s 

The fo l low ing recommendations are applicable. 

a) Grade A and Grade B systems should comply w i th Clause 28 of 
BS 5839-1:2013. 

b) In the case of Grade C systems, care should be taken to ensure that any 
recommendations of the manufacturer of the system in respect of 
electromagnetic compat ibi l i ty are taken into account in the design and 
installation of the system. 

c) If, in a Grade D system, the normal power supply to smoke alarms is derived 
f rom a l ight ing circuit [see 15.5a)], and the l ight ing circuit also serves 
fluorescent luminaires, it should be conf irmed, at least by reference to the 
wr i t ten instructions provided by the manufacturer of the smoke alarm(s), 
tha t the smoke alarms wi l l not be affected when the fluorescent luminaires 
are switched on or of f . 

23 Installation, commissioning and certification 
23.1 C o m m e n t a r y 

This clause provides recommendations for the work associated with installation of a 
fire detection and fire alarm system, the subsequent commissioning of the system, 
and certification of the system. In the case of dwellings, design, installation, 
commissioning and certification will often be undertaken by a single organization, 
such as an electrical contractor. In the case of Grade F systems, however, the system 
is normally installed by the occupier or other non-specialist. Although different 
processes might be undertaken by different parties (e.g. installation by an electrical 
contractor, with commissioning by a fire alarm system manufacturer), it needs to be 
ensured that one organization is responsible for compliance with this standard and 
that this responsibility is agreed prior to the start of the installation contract. 

The nature and quality of the installation work needs to be such as to maintain the 
integrity of the fire detection and fire alarm system, and to minimize the duration 
and extent of disablement of the system during maintenance or modifications. 
Except in the case of Grade F systems, installation practices and workmanship need 
to conform to the requirements of BS 7671. Penetrations of construction (e.g. for the 
passage of cables) need to be made good to avoid the free passage of fire or smoke, 
regardless of whether the construction has a recognized degree of fire resistance. 

Except in the case of Grade F systems, on completion of wiring, the installer needs to 
carry out tests to ensure the integrity of cable insulation and adequacy of earthing. 
Further tests need to be carried out on completion of the system; in large, 
sophisticated systems, these tests might form part of a separate commissioning 
process, in which certain of the tests will be specified by the system manufacturer. 

The process of commissioning simply involves thorough testing of the installed 
system to ensure that it operates correctly in accordance with the recommendations 
of this standard and with any specification produced by the purchaser. Usually the 
organization or person responsible for commissioning the system is the same 
organization or person that designed and installed the system, but the responsibility 
for commissioning needs to be clearly defined prior to the start of the installation 
work. Where commissioning is carried out by a specialist commissioning engineer, 
part of this engineer's role is to verify that the system does not have any obvious 
potential for an unacceptable rate of false alarms. 

At commissioning, where practicable, the user ought to be given an opportunity to 
carry out a brief inspection of the system, have its operation demonstrated and 
receive the relevant documents. On completion of the system, it needs to be ensured 
that adequate records and instructions are provided to the user. Particular 
importance needs to be attached to the provision of specific operating instructions 
(see Clause 24). 
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An important part of the documentation provided to the user comprises a 
certificate^) confirming compliance of the system, and the installation and 
commissioning work, with the recommendations of this standard. In many cases, a 
copy of this certificate(s) will be required by a relevant enforcing authority, such as 
that enforcing building regulations or, in the case of houses in multiple occupation, 
housing legislation. It is essential that the person who signs the certificate^) is 
competent to verify whether the recommendations of this standard have, or have 
not, been satisfied. The purchaser might, subsequently, rely on the certificate(s) as, 
for example, evidence of compliance with legislation. Liability could arise on the part 
of any organization that issues a certificate(s) without due care in ensuring its 
validity. In the case of Grade A systems, the greater complexity of these systems 
warrants more detailed certification of the type recommended by BS 5839-1, and the 
certificates issued will take the form of the model certificates contained in 
BS 5839-1, suitably modified to reflect compliance with BS 5839-6. 

23.2 R e c o m m e n d a t i o n s for ins ta l la t ion , c o m m i s s i o n i n g a n d 
cert i f icat ion of G r a d e A s y s t e m s 

The fo l lowing recommendations are applicable. 

a) Grade A systems should be installed, tested, commissioned and certificated 
in accordance w i th Sections 4 and 5 of BS 5839-1:2013. For circuits operat ing 
at mains voltage, an Electrical Installation Certificate in accordance w i t h 
BS 7671 should be provided. 

b) Model certificates of design, installation, commissioning and acceptance are 
contained in Annex E. 

NOTE 1 The certificate issued for any of these four processes may vary in format 
from that shown in Annex E but, as a minimum, the information and statements of 
compliance within the model certificates ought to be provided. 

NOTE 2 The certificates in Annex E enable compliance with the relevant 
recommendations in respect of these certificates contained in BS 5839-1, as well as 
the recommendations of this standard. 

23.3 R e c o m m e n d a t i o n s for ins ta l la t ion , c o m m i s s i o n i n g a n d 
cert i f icat ion of G r a d e B, G r a d e C , G r a d e D a n d G r a d e E 
s y s t e m s 

The fo l lowing recommendations are applicable. 

a) The responsibilities associated w i t h the installation, commissioning and 
certif ication of the system should be clearly defined prior t o the 
commencement of the installation work. 

NOTE 1 Normally, a single organization will take responsibility for installation, 
commissioning and certification of the system, but the responsibilities need to 
be defined by, or agreed with, the purchaser or specifier. 

b) All variations f rom the recommendations of this standard (see 3.38) should 
be agreed w i th the purchaser and, where the system is required to satisfy 
legislation or the requirements of the f i re insurer, w i th the author i ty 
responsible for enforcing f ire safety legislation (e.g. the bui lding control 
author i ty or local authority) or the fire insurer respectively. 

c) In the case of Grade B and C systems, the installer should ensure tha t all 
control, indicating and power supply equipment tha t is likely to need 
rout ine at tent ion for maintenance is sited in readily accessible locations that 
facil i tate safe maintenance work . 

d) The installer should provide the user w i t h "as- f i t ted" drawings indicating at 
least the positions of all control, indicating and power supply equipment 
and the positions of all manual call points, f i re detectors and fire alarm 
devices. 
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e) The installation should conform to the requirements of BS 7671. 

f) Cables tha t are directly f ixed to surfaces should be neatly run and securely 
f ixed at suitable intervals, in accordance w i th the recommendations o f the 
cable manufacturer. 

g) In the case of Grade B systems, methods of cable support should be such 
that circuit integri ty wi l l no t be reduced below tha t af forded by the cable 
used, and should withstand a similar temperature and durat ion t o tha t of 
the cable, whi le maintaining adequate support. 

NOTE 2 In effect, this recommendation precludes the use of plastic cable clips, 
cable ties or trunking in Grade B systems, where these products are the sole 
means of cable support. 

h) Joints in cables, other than those contained w i th in the enclosures of 
equipment, should be avoided wherever practicable. All joints, other than 
those w i th in system components, should be enclosed w i th in junct ion boxes, 
labelled w i t h the words "FIRE ALARM" to avoid confusion w i th other 
services. 

i) Other than in the case of mineral insulated copper sheathed cables and 
steel w i re armoured cables, cables should be given mechanical protection in 
any areas in which physical damage or rodent attack is likely (e.g. by 
installation in t runking). 

j) Where a cable passes through a wal l , a small clearance hole should be 
provided. If addit ional mechanical protection is necessary, a smooth-bore 
sleeve should be sealed into the wal l . The hole surrounding the cable should 
be as small as reasonably practicable and made good w i th materials that 
ensure that the f ire resistance of the construction is not materially reduced. 
Spaces th rough which f ire or smoke could spread should not be left around 
the cable, or around any conduit or t runk ing. 

k) Where a wi r ing system, such as conduit, cable ducting or cable t runk ing 
penetrates walls, f loors or ceilings of f ire compartments (such as those 
enclosing individual dwel l ing units in an HMO), it should be internally 
sealed so as to maintain the f i re resistance at the wal i , f loor or ceiling, as 
well as being externally sealed, t o maintain the required f i re resistance. 
However, a non-f lame-propagating wi r ing system, having maximum internal 
cross-sectional area of 710 m m 2 need not be internally sealed. 

I) Care should be taken to ensure that the ends of any sleeves are free f rom 
sharp edges that might damage cables during installation. 

m) Al l installed cables w i th a manufacturer's voltage rat ing suitable for mains 
use should be subject t o insulation testing at 500 V d.c. Prior t o this test, 
cables should be disconnected f rom all equipment tha t could be damaged 
by the test. The insulation resistance, measured in the above test, between 
conductors, between each conductor and earth, and between each 
conductor and any screen, should be, at least, 2 M i l . 

n) Earth cont inui ty and, for mains supply circuits, earth fau l t loop impedance, 
should be tested to ensure compliance w i th BS 7671. 

o) Any other tests specified by the manufacturer of the system should be 
carried out . 

p) A t commissioning, the entire system should be inspected and tested to 
ensure that it operates satisfactorily and that, in particular: 

i) all manual call points and automatic f ire detectors funct ion correctly 
when functionally tested. Smoke detectors should be funct ional ly tested 
by a method tha t confirms that smoke can enter the detector chamber 
and produce a f ire alarm signal (e.g. by use of apparatus tha t generates 
simulated smoke or suitable aerosols around the detector). It should be 
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ensured tha t the material used is only applied by a competent person 
and that the aerosol does not cause damage to , or affect the 
subsequent performance of, the detector; the manufacturer's guidance 
on suitable materials should be fo l lowed. Heat detectors should be 
functional ly tested by means of a suitable heat source, unless operat ion 
of the detector in this manner wou ld then necessitate replacement of 
part or all of the sensing element. The heat source should not have the 
potent ial to ignite a f ire; live f lame should not be used; 

ii) in mult i-zone Grade B or Grade C systems, every manual call po int and 
automatic fire detector on operat ion, results in the correct zone 
indicat ion, and, in the case of addressable systems, correct text display, 
at all indicating equipment; 

iii) any facil i ty for remote transmission of f i re alarm signals (and, where 
appropriate, faul t signals) to an alarm receiving centre operates 
correctly; 

iv) in the case of Grade B and Grade C systems, all alarm, control, 
indicating, pr int ing and ancillary functions of the system operate 
correctly and are adequately labelled or ident i f ied; 

v) all f i re alarm warning devices (including any provided for deaf or hard 
of hearing people) operate correctly; 

vi) all relevant documentat ion (see Clause 24) has been provided to the 
user. 

q) In Grade B and Grade C systems, labels, visible when batteries are in their 
normal position, should be f ixed to batteries, indicating the date o f 
instal lat ion. 

r) On complet ion of the installation and commissioning work, a certificate, 
conf i rming compliance of the system w i t h the recommendations o f this 
standard, or ident i fy ing any variations f rom these recommendations (see 
3.38), should be issued t o the user. A model certificate is contained in 
Annex F. The certificate should be accompanied by either an Electrical 
Installation Certificate or a Minor Electrical Installation Works Certificate, as 
appropriate, in accordance w i t h BS 7671. 

NOTE 3 The certificate issued may vary in format from that shown in Annex F, 
provided, as a minimum, the information and statements of compliance within the 
model certificate are present. 

23.4 R e c o m m e n d a t i o n s for insta l la t ion , c o m m i s s i o n i n g a n d 
cert i f icat ion of G r a d e F s y s t e m s 

The fo l lowing recommendations are applicable. 

a) Detectors should be rigidly fixed to permanent construction. 

b) Any interconnecting wir ing between detectors should be installed and 
routed so tha t mechanical damage is avoided. 

c) On complet ion o f installation, each detector should be tested to ensure that 
it operates correctly and that it correctly tr iggers signals f rom any 
interl inked detectors. If the system is installed by a professional installer 
(e.g. an electrical contractor), the method of test should be as described in 
23.3p)i). If the system is installed by the householder or owner of the 
property, it is sufficient t o test each detector by use of an integral test 
but ton. 

d) If a Grade F system is installed by a professional installer (e.g. an electrical 
contractor), a certificate conf irming compliance of the system wi th this 
standard, or ident i fy ing any variations f rom these recommendations (see 
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3.38), should be issued to the user. If the system is installed by the user, 
landlord or f i re and rescue service, certif ication wil l not be necessary for the 
purpose of compliance w i th this standard. 

NOTE Since Grade F systems are only suitable for installation in existing single 
family dwellings of no more than two storeys, a certificate of compliance with 
this standard will not normally be required by any enforcing authority, and is 
unlikely to be required by a fire insurer. 

24 User instructions 
24.1 C o m m e n t a r y 

It is essential that the occupier of the premises (which might mean all occupiers in 
the case of a house in multiple occupation) understands the operation of the system, 
the action to take in the event of a fire alarm signal, the means for avoidance of 
false alarms, the procedures for testing the system and the need for routine 
maintenance of the system. It will normally be the responsibility of the installer of 
the fire detection and fire alarm system to provide this information, but, as smoke 
alarms might be installed by the householder, the equivalent information needs to 
be provided by the supplier of smoke alarms. 

It is important that the information provided is sufficient to ensure that the user of 
the system can ensure that necessary steps are taken to avoid situations that are 
detrimental to the standard of protection afforded by the system and to ensure that 
the level of false alarms is minimized. 

24.2 R e c o m m e n d a t i o n s 

The fo l lowing recommendations are applicable. 

a) The supplier o f the f i re detection and fire alarm system should provide the 
occupier of the premises (or the owner in the case of a house in mult iple 
occupation) w i th wr i t ten informat ion on the fo l lowing matters. The same 
informat ion should be provided to purchasers of smoke alarms. 

i) Operation of the system. 

ii) In the case of Grades D, E and F systems, the importance of interl inking 
all smoke alarms and heat alarms in the premises. 

iii) Act ion in the event of a f i re alarm signal. 

iv) Avoidance of false alarms. 

v) The typical l i fet ime of components tha t are likely to require 
replacement dur ing the life of the system (e.g. electrochemical cells in 
carbon monoxide detectors). 

vi) A warn ing that an apparent false alarm f rom a carbon monoxide 
detector might actually be caused by a potential ly dangerous 
concentration of carbon monoxide (e.g. f rom a poorly venti lated fuel 
burning appliance). 

vii) Act ion in the event of a false alarm. 

viii) Routine testing o f the system (including, where applicable, 
arrangements for testing any means for transmission of f ire alarm 
signals to an ARC). 

ix) Maintenance of the system (including intervals at which any batteries 
should be replaced). 

x) The need t o keep a clear space around all detectors and manual call 
points. 

xi) Special precautions relevant to any l i th ium batteries used in the system. 
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xii) Checking the system on reoccupation o f the premises after a vacation, 
etc. 

xiii) The need to avoid contamination of detectors by paint. 

xiv) In the case of systems w i th facilities for automatic transmission of f i re 
alarm signals to the f i re and rescue service, special instructions 
regarding the need to avoid false alarms (see Annex D). 

b) The operat ing instructions should be sufficient t o enable a layperson to 
understand ful ly the use of all controls and the meaning of all visual and 
audible signals that the system is capable of giving. 

c) Operating instructions should describe the circumstances under which 
silencing and disablement facilities should be used, but should stress the 
importance of maintaining the system in the normal state, in which f ire can 
be detected and alarm signals given. 

d) The recommended action in the event of f i re should stress the importance 
of ensuring that all occupants leave the premises as quickly as possible and 
that the fire and rescue service is summoned immediately; it should be 
made clear that the f ire and rescue service should be summoned regardless 
of the size of the f i re and regardless of whether there is a facility for 
automatic transmission of f ire alarm signals to the f ire and rescue service. 

e) Guidance should be given t o the user concerning common causes of false 
alarms and their avoidance. The user should be advised to take precautions 
t o prevent false alarms and damage to detectors by contamination during 
work that gives rise to dust, smoke, paint spray, etc. The means for resetting 
after false alarms should be made clear in the instructions. 

f) Instructions fo r routine testing of the system should accord w i t h the 
recommendations of Clause 25. 

g) Instructions fo r maintenance of the system should accord w i th the 
recommendations of Clause 26. 

25 Routine testing 
25.1 C o m m e n t a r y 

AH Grades of system need to be tested periodically to ensure that there has not 
been any major failure. This does not require any specialist knowledge, and can 
normally be carried out, quite easily, by the occupier of the premises, who will, 
however, need simple instructions in how to do so. 

25.2 R e c o m m e n d a t i o n s 

The fo l lowing recommendations are applicable. 

a) Instructions to users should stress the importance of routine testing o f the 
system (see Clause 24). 

b) Grade A systems should be tested every week in accordance w i th the 
recommendations o f 44.2 of BS 5839-1:2013. 

c) Al l systems, other than Grade A systems, should be tested at least every 
week by operat ing all f i re alarm devices in the premises, in the case of 
smoke alarms and any heat alarms, the weekly test may be carried out by 
use of a test but ton on each of the smoke alarms and heat alarms installed 
in the premises. 

62 • © The British Standards Institution 2013 

CTAR00000036 0068 
CTAR00000036/68



BRITISH STANDARD BS 5839-6:2013 

NOTE In some Grade D and E systems, a manual test switch (which can take 
the form of a manual call point) can be added to the system to permit routine 
testing without the need to access test controls on the smoke or heat alarms 
themselves. 

d) If the premises have been unoccupied for a period dur ing which the normal 
and standby supply (if provided) could have fai led, the occupier should 
check immediately on reoccupying the premises that the system has not 
suffered tota l power fai lure. 

26 Maintenance 
26.1 C o m m e n t a r y 

It is essential that the system is subject to periodic inspection, so that unrevealed 
faults are identified, and, in the case of more complex systems, so that preventive 
measures can be taken to ensure the continued reliability of the system. 

In premises in which a Grade A system is provided, periodic inspection and servicing 
needs to be carried out by a competent person with specialist knowledge of fire 
detection and fire alarm systems, including knowledge of the causes of false alarms, 
sufficient information regarding the system, and adequate access to spares. This will 
normally be an outside fire alarm servicing organization. Competence of a fire alarm 
servicing organization can be assured by use of organizations that are third-party 
certificated, by a UKAS-certificated certification body, to carry out inspection and 
servicing of fire alarm systems (e.g. certificated under the British Approvals for Fire 
Equipment (BAFE) SP 203 scheme or the BRE Certification LPS 1014 scheme). 

26.2 R e c o m m e n d a t i o n s 

The fo l lowing recommendations are applicable. 

a) Grade A systems should be inspected and serviced at periods not exceeding 
six months in accordance w i t h the recommendations of Clause 45 of 
BS 5839-1:2013. An inspection and servicing certificate of the type contained 
in H.6 of BS 5839-1:2013 should be issued. In houses in mult iple occupation, 
batteries in any radio-linked devices (such as manual call points, automatic 
detectors and f i re alarm devices) should be changed by the servicing 
organizat ion before the low battery warning condit ion recommended by 
27.2b)3) of BS 5839-1 is likely to be given. 

b) Grade B and Grade C systems should be serviced every six months in 
accordance w i t h the supplier's instructions. 

c) Smoke alarms in Grade D, Grade E and Grade F systems should be cleaned 
periodically in accordance w i th the manufacturer's instructions. 

d) Where experience shows tha t undue deposits of dust or dir t are likely t o 
accumulate, so affect ing the performance of the system before detectors are 
cleaned or changed at the intervals necessary for compliance w i th the 
recommendations of 26.2a), 26.2b), or 26.2c), more f requent cleaning or 
changing of detectors should be carried out. 
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Annex A Fire risk assessment for dwellings 
(informative) 

A.1 G e n e r a l 

This annex discusses the factors tha t are generally relevant t o consider in 
carrying out a f i re risk assessment for dwell ings in order to determine the most 
appropnate design of f i re detect/on and f ire alarm system for any particular 
premises. It ought t o be noted, however, that , if relevant factors, such as the 
characteristics of the occupants, change, there might be a need t o reconsider 
the validity o f the risk assessment and, hence, system design. 

A.2 G e n e r a l a p p r o a c h 

A.2.1 In assessing the f ire risk, each room in the dwell ings needs to be 
considered separately. It is appropriate fo r the assessment to be based on 
recognized f i re statistics. 2 5 

A.2.2 in considering the probabil i ty of f i re in a room, account needs to be taken 
both of statistical data on the relative l ikel ihood of f ire in a room of tha t type 
(e.g. living room, bedroom), and of all potent ia l sources of igni t ion w i th in the 
room. In considering the potent ial for injury or death to occupants, account 
needs to be taken both of statistical data on the relative l ikelihood of injury or 
death due to fires that start in a room of tha t type, and of all occupant 
characteristics, including lifestyle factors, tha t are relevant t o the probabil i ty of 
their injury or death f rom f i re. 

A.3 C o n s i d e r a t i o n of de tec t ion a n d w a r n i n g ob jec t ives 

In assessing the f i re risk t o which occupants of dwell ings are exposed, the 
fo l lowing factors concerning detection and warn ing objectives are relevant. 

a) The presence of smoke in escape routes is the greatest impediment t o safe 
escape in the event of f ire. It is essential tha t any f ire tha t starts in a 
circulation area, or smoke tha t spreads into a circulation area, be detected 
as early as possible. To satisfy this objective, smoke detectors need t o be 
installed in the circulation areas of all premises. 

b) Just over half of all fatal i t ies f rom fires in dwellings occur in the room 
where the f ire originates. In this connection, it should be noted that , if the 
door of the room where the f i re originates is closed, a smoke detector 
outside the room is unlikely t o operate at an early enough stage t o prevent 
loss o f l ife in the room. 

c) The combined number of fires or iginat ing in living rooms and din ing rooms 
is similar to the number of fires or iginat ing in bedrooms. However, around 
40% of all fatal fires in dwell ings start in living rooms or dining rooms, 
whereas approximately 30% start in bedrooms. This suggests that , if 
detectors are installed w i th in rooms in dwellings, the living room and dining 
room might be the f irst priority, fo l lowed by the bedrooms. However, it 
might be appropriate to reverse these priorities if the f i re risk in the living 
room or dining room is low but occupants smoke in bed, or if bedrooms 
contain potential sources of ignit ion such as electric blankets or other 
electrical appliances. 

d) Occupants of dwell ings are at greater risk when they are asleep. It is 
therefore essential tha t f i re detection and f ire alarm systems are capable o f 
operating correctly when occupants are asleep and are capable of arousing 
occupants f rom normal sleep. 

A suitable source of statistical information is Fire Statistics Great Britain [5], published 
annually by the Department for Communities and Local Government (DCLG), 
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A.4 C o n s i d e r a t i o n of o c c u p a n t character is t ics 

In assessing the f i re risk t o which occupants of dwell ings are exposed, the 
fo l lowing factors concerning occupant characteristics are relevant. 

a) Elderly people are at significantly greater risk f rom f i re than other age 
groups. For those aged 80 years or more, the probabil i ty of dying f rom f i re 
is several times that for those aged f rom 30 to 59 years. Those aged f rom 60 
t o 80 years are also at slightly increased risk. Children under 5 years are at 
greater risk than older children. Dwellings in which the principal occupant is 
elderly, or in which there is a number of elderly occupants or young 
children, should be protected t o an appropriately high level. In the case of 
elderly people, consideration should be given to the possible effects of loss 
o f hearing on the effectiveness of audible alarm signals, particularly when 
the people are asleep. 

b) Socially deprived occupants on a low income are more likely to suffer death 
or serious injury f rom f i re than those in higher socio-economic groups. The 
British Crime Survey also indicates tha t properties located on council estates, 
lone parent households, households tha t suffer financial instability, and 
properties located in inner cities or areas of high physical disorder, have the 
greatest l ikel ihood of experiencing a domestic f i re. For those most at risk, 
replacement of batteries in smoke alarms may, o f necessity, be a low 
priority. In these cases, a more reliable power supply for the f ire detection 
and f i re alarm system is essential. 

c) The risk of death f rom f i re in a house in mult iple occupation is generally 
higher than in a single-family house. However, the term "house in mult iple 
occupat ion" (HMO) includes a wide range of varying forms of premises, in 
which the risk f rom f i re varies significantly 3 ) . In some HMOs, such as 
households w i th long-term lodgers and houses shared by a l imited number 
of persons, the risk f rom f i re might not be very di f ferent f rom the risk in a 
similar property occupied by a single family. The risk appears t o be greatest 
t o those living in houses converted into bedsits, and to elderly people living 
in sheltered housing. In the event of f i re, the risk to people in houses 
converted into flats is greater than the risk t o those living in purpose-built 
f lats, unless the same standard of structural f i re protection applies in both 
cases. 

Generally, in all HMOs, the risk is greater if the property exceeds t w o storeys 
in height. Where the risk in an HMO is relatively high, it is essential that 
there is protection by a highly reliable f i re detection and f ire alarm system. 
It is also essential tha t a warn ing is given in the event of a fau l t t ha t impairs 
the standard of protect ion. 

d) People w i th impaired mobi l i ty require more t ime to escape. To al low for 
this, the system needs to ensure earlier warning in the event of f i re ; this 
might necessitate the provision of detectors in addit ional rooms. 

A.5 C o n s i d e r a t i o n of l i festyle fac tors 

In assessing the f i re risk t o which occupants of dwell ings are exposed, the 
fo l lowing factors concerning occupants' lifestyles are relevant. 

a) The use of candles in premises has increased in recent years, resulting in 
more fires ignited by candles (e.g. f rom 760 fires in 1991 to around 2 000 
fires in 2001). Non-fatal casualties f rom such fires have risen 
commensurately ( f rom 230 in 1991 to 920 in 2001). The f requent use of 

From Fire Risk in Houses in Multiple Occupation: Research Report [6]. 
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candles in a particular room might be justif ication for a f i re detector in that 
room, particularly if l i t candies could be left unattended near combustible 
materials. 

b) Incapacity as result of alcohol consumption or use of drugs are known risk 
factors for occupants of premises. Such incapacity can result in occupants 
fai l ing to be roused f rom sleep by the sound of a smoke alarm or the 
effects of f i re, unti l escape f rom f ire is impossible. Once roused f rom sleep, 
those under the influence of alcohol or drugs can suffer f rom impaired 
decision-making, possible confusion and disorientation, and impaired motor 
functions. These factors can seriously delay or preclude escape f rom f ire. 
Alcohol consumption is also sometimes a factor in igni t ion of f ire (e.g. when 
an occupant falls into a deep sleep immediately after food has been left on 
a cooker, or whi le holding a lit cigarette). If alcohol or substance abuse by 
occupants is known t o occur on a regular basis, a high standard of f ire 
detection is warranted, possibly comprising a heat detector in the kitchen, a 
heat or smoke detector in the lounge, and, possibly, smoke detectors in 
certain bedrooms. 

c) The need for use o f certain medical equipment can also increase the risk to 
occupants f rom f ire. Examples are medical beds, which are not subject to 
restrictions in bedding f lammabi l i ty and can be a source o f electrical fires, 
and the use of oxygen cylinders, which can release oxygen that then results 
in more rapid f i re development, and can explode if involved in f i re. Again, 
these considerations might justi fy enhanced f i re detection. 

A.6 Cons idera t ion of igni t ion s o u r c e s 

In assessing the f i re risk t o which occupants of dwellings are exposed, the 
fo l lowing factors concerning igni t ion sources are relevant. 

a) In the United Kingdom, over 40% of fires in dwellings attended by f ire and 
rescue services involve cooking appliances. The 2001/2002 British Crime 
Survey [7] estimated that over half of all premises fires were caused by 
accidents whi le cooking. Approximately 15% of all f ire deaths result f rom 
fires that originate in kitchens. However, in existing single-family dwell ings, 
it might not be necessary to install detectors in kitchens for the protection 
of life, provided tha t a smoke detector is sited in any adjacent circulation 
space. Nevertheless, it is considered tha t the small addit ional cost o f 
installing heat detectors in kitchens in new dwellings is justif iable. 

b) Electrical appliances and wi r ing are the second most common source of 
ignit ion of accidental fires in dwellings, accounting for approximately 10% 
of all fires in premises, but result in only approximately 6% of deaths. Fires 
involving electric blankets and bed warmers result in around 40% of the 
fatalit ies that occur in fires igni ted by electrical appliances (other than 
electrical cooking or heating appliances). Use of electric blankets, 
particularly by high-risk groups such as the elderly, increases the justif ication 
for providing smoke detectors in bedrooms. There is anecdotal evidence 
tha t the increased use of lo f t spaces to house electrical equipment, such as 
inverters for photovoltaic systems, downlighters, water pumps, and heating 
equipment has resulted in a number of fires wi th in the lo f t spaces. Where 
such equipment is present in lo f t spaces, there might be justi f ication for f i re 
detectors wi th in the lo f t space. 

c) Smokers' materials and matches are the th i rd most common source of 
ignit ion of accidental fires in dwell ings. However, fires started by smokers' 
materials and matches are the most common cause of fatalit ies, resulting in 
around 40% of fatalit ies in accidental fires. In many cases, the i tem ignited 
is bedding or furn i ture. If occupants are known to smoke, there is greater 
justif ication for installing f ire detectors in living rooms and dining rooms, 
particularly as older furn i ture might not be resistant t o igni t ion by a 
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smouldering cigarette or a match. If the occupants smoke in bed, 
consideration might be given to the installation of smoke detectors in 
bedrooms. 

d) Space heating appliances are a fur ther common cause of fatal i t ies f rom f i re 
in dwell ings. Such fires account for around 12% of fatal i t ies in accidental 
fires. These fires o f ten result when combustible materials are placed too 
close t o the source of heat. If portable heaters or solid-fuel fires are used 
dur ing the night, there might be justif ication for installing smoke detectors 
in the relevant rooms, particularly if these are bedrooms. 

e) Arson is a growing problem; the number of maliciously igni ted fires in 
dwell ings trebled in the 20 years f rom 1981 to 2001. Malicious ignit ion is 
the second most common source of igni t ion of all fires in dwell ings, 
a l though the proport ion of deaths that result remains around 10%. 
Malicious ignit ion is a more significant source of ignit ion of f i re in 
multiple-occupancy dwell ings than in single-family dwell ings. If malicious 
fire-raising is a significant possibility, the level of protection needs t o be 
high. If malicious igni t ion by a third-party is considered t o be a signif icant 
threat (e.g, by passing burning material th rough a letterbox), the system 
needs t o be capable of providing early warning of a f i re inside the premises 
tha t starts in the vicinity of any entrance door. 

A.7 Add i t iona l c o n s i d e r a t i o n s for p roper ty protect ion 

A.7.1 The matters described in A.3, A.4, A.5 and A.6 relate t o the risk to life 
f rom f i re. Al l systems complying w i t h this part of BS 5839 need t o be designed 
to protect occupants in the event of f i re. Only in exceptional circumstances (e.g. 
in a house of historic importance in which no one sleeps) is it likely tha t the 
objective of the system wou ld be solely the protection of property. However, the 
objective of the system might sometimes be the protection o f property as wel l 
as of l i fe. A fire detection and f i re alarm system for the protect ion of property 
needs to be able to detect f ire automatically and result in the summoning of the 
f ire and rescue service at an early enough stage in f ire development to ensure 
that, when the f i re and rescue service arrives, the f ire is relatively restricted in 
extent. 

A.7.2 If the attendance t ime of the f i re and rescue service is incompatible w i th 
the probable rate o f f i re spread, and water supplies for f i re f ight ing are l imited, 
the provision of addit ional f ire protection measures to l imit f i re development 
prior to the arrival of the f ire and rescue service needs t o be considered in the 
case of properties of particular importance (e.g. a historic country mansion). 

A.7.3 Addi t ional considerations need to be taken into account in assessing the 
risk t o property f rom f ire, and these have implications for the design of systems 
intended to protect property as wel l as life. 

A.7.4 Since a fire that starts anywhere in the house wi l l result in damage, 
detectors need t o be provided in some or all rooms of the premises. It is unlikely 
to be sufficient t o provide detectors only in circulation areas. The primary 
considerations are the probabil i ty of f ire in each room and the probabi l i ty tha t 
f ire wi l l be discovered before significant spread occurs. Accordingly, there might 
be a need fo r f i re detectors in kitchens, l iving and dining rooms, f o r example, as 
well as in boiler rooms and other infrequently visited areas (e.g. cellars and roof 
spaces) where there are likely sources of igni t ion. Table A.1 can be used as a 
basis for pr ior i t iz ing the areas in which addit ional detectors should be installed. 

A.7.5 There is evidence that the presence of f ire detectors can result in a 
reduction in the amount of damage in the event of f ire, provided tha t p rompt 
action is taken when f i re is detected. Even in premises protected by smoke 
alarms, property has on occasions been saved because neighbours heard the 
alarms when the premises were unoccupied. However, a good level o f property 
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protect ion can usually be achieved only if there is a means for automatic 
transmission of f i re signals to the f i re and rescue service when the premises are 
unoccupied (see Clause 20). 

Table A . l Relative frequency of fire in rooms within dwellings (2010-2011) 

Room Proportion of all domestic fires (%) 
Kitchen 61 
Bedroom, bedsitt ing room 9 
Living room, dining room or lounge 10 
Store room or lo f t 4 
Bathroom or lavatory 2 
Laundry or airing cupboard 3 
Corridor, hall or stairs 3 
Other 8 
Source: Communities and local Government: Fire Statistics Great Britain 2010 to 2011 [8] 

Annex B Choice of appropriate Grade of fire detection and 
(informative) f j r e a | a r m S y S tem 

B.1 G e n e r a l a p p r o a c h 
This standard recognizes six di f ferent Grades of f i re detection and f i re alarm 
system, which dif fer widely in cost, complexity, reliability and level o f 
self-monitoring. The guidance in this annex is intended t o assist in selection of 
appropriate Grade, based on the specifier's assessment of the risk t o occupants 
of the premises f rom fire. 

B.2 G r a d e F (Ba t te ry -opera ted s m o k e a l a r m s a n d hea t a la rms) 

B.2.1 The simplest fo rm of f i re detection and f i re alarm system is a single 
battery-operated smoke alarm. The protection af forded by these devices is 
obtained at very low cost and they are relatively simple to install in existing 
premises. 

B.2.2 Battery-operated smoke alarms conforming to BS EN 14604, and heat 
alarms conforming t o BS 5446-2, give an audible fau l t warning before an 
increase in the internal resistance, or a decrease in the terminal voltage, of the 
battery prevents correct operat ion. Provided tha t the battery is always replaced 
when necessary, battery-operated smoke alarms and heat alarms can provide a 
degree of protection at minimal cost. However, the audible fault warn ing can be 
disabled by removal of the battery, and fai lure t o then replace the battery 
results in loss of protect ion. The socio-economic groups most at risk f rom f i re are 
those least likely t o be able t o ensure that a healthy battery is always present. 
Batteries are also sometimes removed t o prevent false alarms or, in the case of 
batteries used in some smoke alarms and heat alarms, for use in other 
appliances. In some " tamper proof" models, access to batteries does, however, 
require use of a special too l , t o reduce the risk of casual battery removal. The 
abil i ty of battery-operated smoke alarms and heat alarms t o detect a f i re some 
years after initial installation is, nevertheless, not considered to be h igh. 
Reliability can, however, be improved by use of long-life (e.g. l i th ium) batteries. 

B.3 G r a d e E ( M a i n s - p o w e r e d s m o k e a l a r m s a n d h e a t a l a r m s ) 

B.3.1 Mains-powered smoke alarms and heat alarms are potential ly more 
reliable than battery-operated devices because they require less at tent ion by the 
user. The cost o f the f i re detection and f i re alarm system is, however, higher, 
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owing t o the need t o install a mains power supply t o the smoke alarms and 
heat alarms, and to the higher cost of the smoke alarms and heat alarms 
themselves. 

B.3.2 Mains-powered smoke alarms and heat alarms suffer f r om the 
disadvantage tha t there is no protection when the electrical supply t o the circuit 
supplying the detectors is interrupted. Accordingly, these devices are rarely 
installed. This interrupt ion can occur for any of the fo l low ing reasons. 

a) The electricity supply t o the premises might be interrupted due t o a faul t in 
the public electricity supply. In this case, the fault is unlikely to exist for 
more than a few hours and, in most areas of the United Kingdom, faults of 
this type occur infrequently. The proport ion of t ime fo r which 
mains-operated detectors are disabled by supply faults is likely t o be almost 
negligible. 

b) The electricity supply t o the premises might be disconnected deliberately by 
the public electricity supplier in order t o carry out essential maintenance or 
other work. This wou ld normally occur only after occupiers have been 
not i f ied. Disablement for this reason is infrequent, usually of relatively short 
durat ion and normally occurs dur ing the day, when the f i re risk t o 
occupants is lower. 

c) The electricity supply t o the premises might be disconnected deliberately by 
the public electricity supplier for contractual reasons (e.g. fai lure by the 
occupier to pay for supplies). Disablement of this type is largely, but not 
solely, associated w i t h social deprivat ion. 

d) The electricity supply wi th in the premises might be disconnected at a coin-
or card-operated meter because of the inability of the occupier t o pay for 
fur ther supplies. This is usually associated w i t h social deprivat ion. A Grade E 
smoke alarm therefore is no t suitable for installation in premises in which 
there is a prepayment meter. 

e) The circuit supplying the smoke alarm<s) might be interrupted due to a fau l t 
or to the unwanted t r ipp ing of a protective device (e.g. a circuit breaker or 
RCD), or by deliberate action on the part of the occupier (e.g. due to a 
previous false alarm). 

B.3.3 In order t o ensure reliability and provide a suitable means for deliberate 
disconnection in the event of a fau l t tha t results in a prolonged false alarm of 
f ire, smoke alarms and heat alarms operated only f rom a mains supply ought to 
be supplied f rom a dedicated circuit at the premises' main distr ibut ion board 
(see 15.6). 

B.3.4 A fur ther disadvantage of smoke alarms and heat alarms operated solely 
f rom a mains supply is that , if a faul t occurs on the circuit supplying the 
detectors, a warning is not always given, other than visually at the detectors. 
The detector(s) could, therefore, unknown t o the occupants, remain 
disconnected for a considerable t ime. A l though this could be overcome by 
connecting the smoke alarms and heat alarms t o a circuit supplying, fo r 
example, regularly used l ight ing, the benefits would be outweighed in many 
cases by the risk of fa i lure of a l ight ing circuit due to f i re damage, before f ire 
has been detected and adequate warning has been given t o occupants. 

B.3.5 In many existing typical single-family dwell ings in which occupants are not 
considered t o be at high risk f rom f ire, the reliability of mains-operated smoke 
alarms and heat alarms might be sufficient t o provide an adequate degree of 
protect ion. However, consideration wou ld need to be given to the relative 
frequency of mains supply failures or disconnections and the l ikel ihood that, 
dur ing such periods, occupants wi l l use methods of l ight ing, heating and 
cooking that wou ld increase the fire risk. 
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B.4 G r a d e D ( M a i n s - p o w e r e d s m o k e a l a r m s w i t h s t a n d b y 
supp l i es ) 

B.4.1 The reliability o f systems comprising mains-powered smoke alarms and 
heat alarms can be improved by the use of devices that incorporate, w i th in each 
device, a standby supply (e.g. a primary or secondary battery or a capacitor), 
which powers the smoke alarm or heat alarm when the mains supply is 
unavailable. The installation of mains-powered smoke alarms and heat alarms 
w i th standby supplies needs t o be considered if the reliabil ity of the mains 
supply is not high, or if the f i re risk is likely to increase dur ing periods of failure 
or disconnection o f the mains supply t o the premises. 

B.4.2 A l though the cost of these smoke alarms and heat alarms might be higher, 
this addit ional cost is, nevertheless, justi f ied in the case of f i re detection and fire 
alarm systems in new dwell ings. It is also just i f ied in the case of systems installed 
in existing dwell ings occupied by persons w h o might not be able to replace 
batteries soon after the audible faul t warn ing of a battery-operated smoke 
alarm or heat alarm sounds (e.g. elderly or socially deprived occupants), 

B.4.3 Because of its capability to operate in the event of mains fai lure, a fire 
detection and f i re alarm system comprising mains-powered smoke alarms and 
heat alarms tha t incorporate a standby supply may be connected to a l ighting 
circuit (see 15.5). This has the advantage that the circuit is unlikely to be 
disconnected for a prolonged period of t ime. However, consideration needs to 
be given to the dif f iculty of disabling a smoke alarm that is permanently in the 
alarm state owing to a faul t , w i thout isolating l ight ing. 

B.5 G r a d e C (Fire de tec tors supp l ied w i t h p o w e r f rom a c o m m o n 
p o w e r s u p p l y uni t , w i t h centra l contro l e q u i p m e n t ) 

B.5.1 More effective control and moni tor ing of a f i re detection and f i re alarm 
system can be provided by connecting all f i re detectors t o a common power 
supply, comprising the normal mains, rectified and regulated as appropriate, 
w i th a standby supply, such as a secondary battery. Examples of such systems 
include: 

a) one or more smoke alarms and heat alarms operat ing at extra-low voltage 
and connected t o a control unit at an appropriate location in the premises; 

b) intruder alarm systems or social alarm systems tha t incorporate CIE to which 
one or more f i re detectors are connected; the detectors can be smoke 
alarms or f i re detectors w i th independent sounders. 

B.5.2 This type of system normally incorporates a secondary battery of a type 
unsuitable for use in normal domestic appliances and removable only w i th the 
use of a too l . The battery is, therefore, unlikely t o be removed for other 
purposes. 

B.6 G r a d e s A a n d B ( S y s t e m s of a t y p e d e s c r i b e d in BS 5839-1) 

B.6.1 A higher standard of control, moni tor ing and system availability can be 
achieved by installing a system of the type recommended in BS 5839-1. Such 
systems comprise dedicated f i re alarm CIE, f i re detectors and f ire alarm 
sounders. Where wi r ing is used to connect the f i re detectors and f i re alarm 
sounders t o the CIE, the wi r ing is monitored so tha t a fault indication is given at 
the CIE in the event of specified faults in the w i r ing . The cost and complexity o f 
these systems is significantly greater than tha t of the systems described in B.2, 
B.3, B.4 and B.5. 

B.6.2 Systems of the type recommended in BS 5839-1 might, nevertheless, be 
appropriate where the risk is high and a commensurately high level of reliability 
is required. However, adequate protection of premises might be possible 
w i thou t fo l lowing all the recommendations o f BS 5839-1. 
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Annex C Control and indicating equipment for Grade B 
(normative) Sy StemS 

C.1 G e n e r a l 
This annex gives the funct ional requirements for CIE for Grade B systems. 
NOTE tt is presumed that most control panels for Grade B systems will not have 
facilities for zone indication, or will have facilities for indication of no more than 
two zones. However, nothing in C.2 to C. 17 is intended to preclude the use of 
multi-zone equipment or addressable systems, for which these recommendations are 
equally applicable. 

c .2 Indicat ions of f i re 

C.2.1 The operat ion of one or more fire detectors or manual call points should 
result in the fo l low ing : 

a) power being supplied t o alarm sounder circuit(s); 

b) the i l lumination of a red visible indicator clearly labelled w i t h the word 
"FIRE"; 

c) the operat ion of a sounder w i th in the CIE - this sounder may be the same 
as the fau l t sounder; 

d) the operat ion of any other functions provided, e.g. the changeover of 
volt-free relay contacts. 

C.2.2 None of the responses specified in items a) t o d) of C.2.1 should be 
prevented by the simultaneous operat ion o f t w o detectors, or by the operat ion, 
at a rate not exceeding one detector every t w o seconds, of any further detectors 
up to the maximum number of detectors that can be connected t o the CIE (as 
specified by the manufacturer). 

c.3 R e s p o n s e t ime 

Any delay in the responses listed in C.2 should be l imited as fol lows. 

a) Response to a detector should occur not more than 10 s after the point at 
which the detector is required to operate by the appropriate part of 
BS EN 54. 

b) The delay in the response to the operat ion of a manual call point should 
not exceed three seconds. 

CA S i lencing 

A clearly labelled switch should be provided to silence the responses described in 
C.2.la) and C,2.1c). The alarm should not be automatically silenced or cancelled. 
Operation of the silencing switch should not cancel the responses described in 
C.2.1 b) and C .2. Id). The operation of silencing the alarms shouid cause the 
indicating equipment t o give a visual and audible indication unti l the switch is 
restored to the normal position or, if the silencing facility is a biased switch, 
unti l the f ire detection and fire alarm system is reset. 

The visual indication may be the same as tha t fo r a fau l t warn ing, provided that 
labelling makes this evident. The audible warning should sound for a minimum 
of 0.5 s at least once every 10 min, 

c.s M a n u a l restar t ing of the a la rm a f te r s i lenc ing 

After the f ire alarm signal has been silenced, it should be possible to restart the 
sounders, either by restoring the silencing switch to its normal position or, if the 
silencing facility is a biased switch, by resetting the system whi le detectors or 
manual call points remain in the alarm condit ion. 

© The British Standards Institution 2013 • 71 

CTAR00000036 0077 
CTAR00000036/77



BS 5839-6:2013 BRITISH STANDARD 

c.6 Priorit ies 

An alarm of f i re should not be inhibited or delayed by any other indication that 
the equipment may be giving, e.g. a faul t warn ing . 

c.7 Rese t t ing 

The visible indication described in C.2. lb), and the operat ion o f any ancillary 
funct ion as described in C.2.1d), should persist unt i l the system is manually reset 
by use of a reset switch at the control equipment. 

c.s Faul t w a r n i n g s 

C.8.1 Fault warnings should be given in at least the fo l lowing ways. 

a) An audible warning should be given f rom a sounder situated wi th in the CIE. 
The sound level should be not less than 50 dB(A) at a distance of one metre 
f rom the control equipment. The audible warning may be identical t o tha t 
used to indicate a f i re condit ion. If the audible indication of faul t is 
intermit tent, it should sound for at least 0.5 s every 5 s. A facility should be 
provided t o silence the audible fau l t warn ing. This facility may be the same 
as that used t o silence f ire alarm signals, provided that it comprises a biased 
switch or other arrangement fu l f i l l ing the same funct ion and that labelling 
makes this clear. 

b) An amber visible indicator should be i l luminated on the indicating 
equipment. 

C.8.2 Fault indications may be suppressed dur ing an alarm condit ion, but in this 
case any faults remaining after the alarm condit ion has been cancelled and the 
system has been reset should cause the faul t indication to be restored. 

C.8.3 The faul t warnings described in a) and b) of C.8.1 should be given w i th in 
the times specified in the event of any one of the fo l lowing occurrences: 

1) short circuit or disconnection o f the connection t o the normal power supply, 
or other tota l loss o f power f rom such a normal power supply (within 
30 min); 

2) short circuit or disconnection of the standby power supply (within 15 min); 

3) short circuit or disconnection of any battery charging equipment (wi thin 
30 min); 

4) short circuit or disconnection of the leads to detectors, call points or alarm 
sounders external t o the control equipment unless, in the case of a short 
circuit, this results in an alarm of f ire (wi th in 100 s); 

5) cessation of any scanning or interrogat ing process wi th in the control 
equipment (within 100 s); 

6) rupture of any fuse or operation of any protective device [other than wou ld 
result in 1) to 5)], such as t o result in a f i re alarm not being given as 
indicated in C.2. 

c.9 D i s a b l e m e n t 

C.9.1 Facilities may be provided for isolating detectors or for disabling the fire 
alarm sounders (including the control sounder). A facil ity for isolating detectors 
may be combined w i th the reset control; a facil i ty to disable f i re alarm sounders 
may be combined w i th the silencing control . 

C.9.2 The operat ion of any facility for disabling f i re alarm sounders should be 
indicated visually. The visible indicator should be amber and may be the same as 
tha t used to provide a fau l t warn ing. It should be impossible to cancel the visual 
indication unti l the sounders are restored t o the normal condit ion. 
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C.9.3 The operat ion of any facility that isolates detectors should be indicated 
visually and audibly. Both the visual and audible indication may be those used t o 
provide a fau l t warn ing. The audible warning may be silenced, in which case the 
control for silencing may be that used to silence a fault warn ing. 

c.10 S o f t w a r e - c o n t r o l l e d e q u i p m e n t 

Software-controlled equipment should conform to Clause 13 of BS EN 54-2:1997. 

e n Indicat ion of p o w e r supp ly 

A green visible indicator should be i l luminated when the normal power supply is 
operat ing. This indication should be extinguished if the normal supply fails. 

c.12 V isua l indicators 

C.12.1 The operat ion or fai lure of one indicator should not prevent the proper 
and separate operat ion of any other indicator. The operation of any sounder, 
alarm circuit or other related funct ion [see C.2.Id)] should not be prevented by 
any visual indicator defect and should not depend on the operat ion of any 
indicator. 

C.12.2 Red and green indicators should not be used to indicate conditions other 
than fire or healthy status of the normal power supply respectively. The funct ion 
of each visible indicator should be clearly identi f ied on the control panel. 

c.13 M a n u a l contro ls 

All manual controls should be clearly labelled t o indicate their funct ion and 
should be so arranged as to reduce the risk of inadvertent operat ion. 

c.14 Electr ical sa fe ty 

The CIE should conform to the fo l lowing clauses of BS EN 60730-1:2011. 

a) Clause 8. 

NOTE Marking of covers is not necessary where these covers protect extra-low 
voltage battery terminals and need to be removed during maintenance to top 
up the battery. 

b) Clauses 9, 10 and 20. 

c.15 Transi t ion b e t w e e n p o w e r supp l ies 

Transitions between the main and standby supplies (and vice versa), or the 
reduction of mains voltage to a level outside its normal range, should not cause 
any change in any indications, warnings or outputs being given by the CIE, other 
than those relating to the power supplies. 

C.16 R e c o v e r y f rom tota l p o w e r fa i lure 

The system should be automatically restored to its normal work ing condit ion 
(although faul t warnings may need to be reset manually) w i th in 10 min of the 
restoration of the normal power supply fo l low ing the fai lure of both the normal 
supply and the standby supply. 

c.17 P o w e r s u p p l y e q u i p m e n t 

C.17.1 Any environmental changes that change battery charging parameters 
should be accommodated in the battery charging equipment e.g. temperature 
compensated battery changing for VRSLA. 

C.17.2 The standby supply should be protected f rom discharge below the f inal 
battery voltage. 
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C.17.3 The power supply equipment should be capable o f supplying the fu l l 
alarm load at the nominal mains voltage +10/-15% whilst still charging the 
battery. 

c.18 M a r k i n g 

C.18.1 If CIE for Grade B systems that meets all the recommendations of C.2 t o 
C.17 is marked w i th a reference t o this part o f BS 5839, it should be marked 
"BS 5839-6:2013, Annex C". 

C.18.2 Equipment that does not meet all the recommendations of C.2 to C.17 
should not be marked w i th any reference to BS 5839-6. 

Annex D Model guidance to occupiers and landlords 
(informative) regarding avoidance of false alarms in systems 

with facilities for automatic transmission of fire 
signals to the fire and rescue service 
Guidance to occupiers and landlords in properties with remote monitoring of 
fire alarm systems 

IMPORTANT: You must read this guidance before your fire detection and fire 
alarm system is monitored at a remote location. 

The company responsible for the fire detection and f i re alarm system at your 
property has proposed that the system wi l l be/continues to be [delete as 
applicable] moni tored at a remote location (either an "alarm receiving centre" 
or the control room of your local f ire and rescue service). It is important that 
you read the guidance in this note carefully, before this service is provided. 

Remote moni tor ing of the system means that , when your fire detection and f i re 
alarm system sounds the alarm, the system automatically causes the f i re and 
rescue service t o be called (usually by staff at an alarm receiving centre). This 
service is of ten valuable if the people who live in your property have a disability 
and so might not be able t o call the f ire and rescue service themselves or get 
ou t of the property safely. It might also be required by your f ire insurers if you 
live in a very expensive house, such as a mansion or country house. 

In other properties, the moni tor ing service might not be of much benefit t o you, 
as people in your property can usually call the f ire and rescue service themselves, 
provided they do so f rom a place of safety, such as a telephone on the ground 
floor, near the f ron t or back doors, or at a neighbour's house. Unless you live in 
an isolated location, if your house catches f i re when you are not there, o f ten 
neighbours will call the f i re and rescue service. 

If your fire detection and fire alarm system is monitored, it is very important 
that you do everything possible to avoid the fire and rescue service being called 
to your property as a result of a false alarm. 

Nearly 30% of f i re calls that f i re and rescue services receive each year are caused 
by false alarms f rom f i re alarm systems. This is very costly for the taxpayer and, 
in rural areas, o f ten causes part-t ime f i ref ighters to be called out f rom their 
homes or places of work. Most false alarms come f rom workplaces, such as 
offices, shops, factories, hotels, hospitals, colleges, etc., and not f rom private 
houses. This is because most houses do not have fire detection and fire alarm 
systems that are monitored at alarm receiving centres or f i re and rescue service 
control rooms. 
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However, a problem is that each smoke detector in a house is usually more l ikely 
t o cause a false alarm than a smoke detector in a workplace. There are good 
reasons for this. In the small confines of a house, fumes f rom the kitchen, 
people smoking, steam, dust, aerosol sprays and some do-it-yourself or 
maintenance work (e.g. causing dust or involving use of blowlamps) can set o f f 
smoke detectors (but normally not heat detectors). 

The fire and rescue service understands these problems. If they are called to a 
false alarm at your house, they wi l l not be annoyed, nor wi l l you be charged 
any fee for thei r call out . However, for your safety, they wi l l always assume tha t 
any call t o your property results f rom a genuine f i re and react accordingly. In 
travell ing to your property as fast as possible, the f iref ighters put themselves 
and other road users at addit ional risk. More importantly, whi le attending a 
false alarm at your property, the f i re engines are not available to deal w i th 
other real fires in the area, and this puts other people at risk. 

There are many things you can do to avoid false alarms and unnecessary calls t o 
the f i re and rescue service. These are set ou t below. Make sure you understand 
these measures if you wish your f ire alarm system to be monitored at a remote 
location. If you need advice, contact the installer of your f i re alarm system or 
your local f i re and rescue service. 

1) Unless you need the fire and rescue service to attend w i th the minimum of 
delay because you are disabled or because your f i re insurer requires this, a 
short (usually no more than two minutes) delay should be al lowed for you 
t o check whether there is a f i re before the call is passed automatically to 
the fire and rescue service. (People in the property should not, however, 
delay calling the f i re and rescue service if they even suspect that there is a 
fire.) 

Normally, the delay is applied by the alarm receiving centre, who wi l l try t o 
telephone you to check whether the signal they have received f rom your 
system is a false alarm. If you do not answer the telephone wi th in t w o 
minutes, the alarm receiving centre wi l l assume tha t there is a f ire and call 
the f ire and rescue service. If you are certain tha t it is a false alarm, you 
should answer the telephone as quickly as possible, so that the alarm 
receiving centre do not call the fire and rescue service. On the other hand, if 
there is a f ire, you should not delay leaving the house to answer the 
telephone. You should get out right away and telephone the f i re and rescue 
service yourself just in case the automatic transmission system has not 
worked properly. 

In some sophisticated f i re alarm systems, the delay is not applied at the 
alarm receiving centre. Instead, you wi l l have a short period (normally no 
more than t w o minutes) to check whether there is a f ire. If there is no f ire, 
you can stop the signal being sent to the alarm receiving centre by using a 
control on your f ire alarm control panel. If you do not stop the signal, the 
f ire and rescue service wil l be called w i thou t fur ther delay as soon as it is 
sent. If you have this type of system, you should make sure that you 
understand how to use the "abor t " control . 

If you have any doubts about the way your system operates, whether you 
have, or should have, a delay period, or any other uncertainty, you should 
contact your f ire alarm installer or maintenance company as soon as 
possible. 

2) So that faults in your system do not cause false alarms, you must have it 
serviced at least every six months. You should check that you have a current 
contract for servicing and for call-out of an engineer if your system is faulty. 
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3) There might be a switch on your f i re alarm panel that allows you t o disable 
the automatic transmission facil ity at certain times (e.g. if you f i nd that 
cooking is likely to cause false alarms). If there is not such a switch, there 
might be a facility to disable the f i re detectors. However, you should then 
ensure tha t the system is restored to normal operat ion as soon as the risk o f 
false alarms no longer exists. 

4) When cooking, you should make sure tha t fumes f rom the kitchen do not 
reach a nearby smoke detector (e.g. by shutt ing the kitchen door). You 
should also make sure that steam (e.g. f rom a bathroom) does not reach 
any smoke detector. 

5) There are t w o types of smoke detector, called ionization smoke detectors 
and optical smoke detectors. Optical smoke detectors are less likely t o cause 
false alarms during cooking. You should make sure that the smoke detectors 
near the kitchen (which means smoke detectors installed in both the 
hallway and upstairs landing o f a typical two-storey house) are optical type. 
If you are not sure, you should ask your f i re alarm system installer or 
maintenance company t o conf i rm this. 

6) If people are smoking in a room w i th a smoke detector, make sure tha t the 
room is venti lated, so that the smoke does not reach the smoke detector. 
(This does not matter if the room has a heat detector.) 

7) Some aerosol sprays can set o f f smoke detectors. You should not spray any 
aerosol close to a smoke detector. 

8) If a lot o f dust is being generated (e.g. by builders), you should protect 
smoke detectors f rom the dust (e.g. by covering them w i th a plastic bag). 
You should, however, remove this as soon as the work that is causing the 
dust is f inished. If someone is using a b lowlamp (e.g. to burn o f f paint) near 
a smoke detector, you should disable the automatic transmission facil ity or 
the smoke detectors (but restore the system t o normal operat ion as soon as 
the work is finished). 

9) Carbon monoxide detectors can be set of f by vehicle exhaust fumes, and 
might give false alarms if installed in a poorly venti lated kitchen. 

REMEMBER 

Always make sure that someone in the house calls the f ire and rescue service 
when there is a f ire. Do not rely purely on the automatic transmission facility. 

Make sure everyone in the house knows how to prevent false alarms. 

Make sure your system is serviced properly. 

If there is anything about the system, or how to avoid false alarms, tha t you do 
not understand, ask your f i re alarm installer or maintenance organizat ion, or 
contact the community f ire safety department of your local f i re and rescue 
service. 
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Annex E Model certificates for Grade A systems 
(informative) 

E.1 D e s i g n cert i f icate 

Certificate of design for the fire detection and fire alarm system at: 
Address: 

I M e being the person(s) responsible {as indicated by my/our signatures below) for the design 
of the fire alarm system, particulars of which are set out below, CERTIFY that the said design 
for which l/we have been responsible complies to the best of my/our knowledge and belief 
with the recommendations of Clauses 1 to 22 of BS 5839-6:2013 and the recommendations 
of Section 2 of BS 5839-1:2013 (as modified by the recommendations of BS 5839-6:2013) for 
the Grade A system described below, except for the variations, if any, stated in this certificate. 

Name (in block letters): Position: 

Signature: Date: 

For and on behalf of: 

Address: 

Postcode: 

The extent of liability of the signatory is limited to the system described below. 

System Category {see BS 5839-6:2013, Clause 8): 

Variations from the recommendations of BS 5839-6 (including any variations from Section 2 
of BS 5839-1:2013, other than those specifically recommended by BS 5839-6:2013): 
Extent of system covered by this certificate: 

Brief description of areas protected (not applicable for Category LD1 or PD1 systems): 

Detector coverage is designed to satisfy the recommendations of BS 5839-1:2013 for a 
Category L1 or L2 system. 

N/A L1 L2 
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Measures incorporated to limit false alarms. Account has been taken of the guidance contained in 
Section 3 of BS 5839-1:2013 and, more specifically (tick as appropriate): 

| | Account has been taken of reasonably foreseeable causes of unwanted alarms, particularly 
in the selection and siting of detectors. 

| | An appropriate analogue system has been specified. 

| | An appropriate multi-sensor system has been specified. 

A time-related system has been specified. Details: 

| | Automatic transmission of fire alarm signals to the fire and rescue service is delayed 
by mins by a delay in transmission of fire alarm signals to the alarm receiving 
centre/a delay, pending verification, before the alarm receiving centre summon the 
fire and rescue service 
(delete as appropriate). 

| | Appropriate guidance has been provided for the user to enable limitation of false 
alarms. 

Other measures as follows: 

Installation and commissioning 
It is strongly recommended that installation and commissioning be undertaken in accordance 
with the recommendations of Sections 4 and 5 of BS 5839-1:2013 respectively. 

Soak test 
| | In accordance with the recommendations of 35.2.6 of BS 5839-1:2013, it is recommended 

that, following commissioning, a soak period of should follow. 
(Enter a period of not less than one week.) 

| | Appropriate guidance has been provided for the user to enable limitation of false 
alarms 

Verification 
Verification that the system complies with BS 5839-1:2013 should be carried out, on completion, in 
accordance with Clause 43 of BS 5839-1:2013: 

Yes No Q To be decided by the Q 
purchaser or user 

Maintenance 
It is strongly recommended that, after completion, the system is maintained in accordance with 
Section 6 of BS 5839-1:2013. 

This certificate may be required by an authority responsible for enforcement of fire safety 
legislation, such as the building control authority or housing authority. The recipient of this 
certificate might rely on the certificate as evidence of compliance with legislation. Liability 
could arise on the part of any organization or person that issues a certificate without due 
care in ensuring its validity. 
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E.2 Insta l la t ion cert i f icate 

Certificate of installation for the fire detection and fire alarm system at: 
Address: 

I/We being the person{s) responsible (as indicated by my/our signatures below) for the 
installation of the fire alarm system, particulars of which are set out below, CERTIFY that the 
said installation work for which l/we have been responsible complies to the best of my/our 
knowledge and belief with the specification described below and with the recommendations of 
Section 4 of BS 5839-1:2013, except for the variations, if any, stated in this certificate. 

Name {in block letters): Position: 
Signature: Date: 
For and on behalf of: 
Address: 

Postcode: 
The extent of liability of the signatory is limited to the system described below. 
Extent of installation work covered by this certificate: 

Specification against which system was installed: 

Variations from the specification and/or Section 4 of BS 5839-1 (see BS 5839-1:2013, 
Clause 7): 

Wiring has been tested in accordance with the recommendations of Clause 38 of 
BS 5839-1:2013. Test results have been recorded and are provided on the appended 
BS 7671 Electrical Installation Certificate: 

Supplied to the person responsible for 

commissioning the system 

Supplied by others 

This certificate may be required by an authority responsible for enforcement 
of fire safety legislation, such as the building control authority or housing 
authority. The recipient of this certificate might rely on the certificate as 
evidence of compliance with legislation. Liability could arise on the part of 
any organization or person that issues a certificate without due care in 
ensuring its validity. 
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E.3 C o m m i s s i o n i n g cert i f icate 

Certificate of commissioning for the fire detection and fire alarm system at: 
Address: 

l/we being the person{s) responsible (as indicated by my/our signatures below) for the commissioning of 
the fire alarm system, particulars of which are set out below, CERTIFY that the said work for which l/we 
have been responsible complies to the best of my/our knowledge and belief with the recommendations 
of Clause 39 of BS 5839-1:2013, except for the variations, if any, stated in this certificate. 

Name (in block letters): Position: 
Signature: Date: 
For and on behalf of: 
Address: 

Postcode: 
The extent of liability of the signatory is limited to the systems described below. 
Extent of system covered by this certificate: 

Variations from the recommendations of Clause 39 of BS 5839-1:2013 (see BS 5839-1:2013, Clause 7): 

| [ All equipment operates correctly. 

| j Installation work is, as far as can reasonably be ascertained, of an acceptable standard. 

| | The entire system has been inspected and tested in accordance with the recommendations of 
39.2c) of BS 5839-1:2013. 

| | The system performs as required by the specification prepared by: 
a copy of which l/we have been given. 

| [ Taking into account the guidance contained in Section 3 of BS 5839-1:2013, l/we have not 
by mins by a delay in transmission of fire alarm signals to the alarm receiving 
identified any obvious potential for an unacceptable rate of false alarms. 

| | The documentation described in Clause 40 of BS 5839-1:2013 has been provided to the user. 
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The following work should be completed before/after {delete as applicable) the system becomes 
operational: 

The following potential causes of false alarms should be considered at the time of the next service visit: 

Before the system becomes operational, it should be soak tested in accordance with the 
recommendations of 35.2.6 of BS 5839-1:2013 for a period of: 

(Enter a period of either one week, such period as required by the specification, or such period as 
recommended by the signatory to this certificate, whichever is the greatest, or delete if not applicable.) 

This certificate may be required by an authority responsible for enforcement of fire safety 
legislation, such as the building control authority or housing authority. The recipient of this 
certificate might rely on the certificate as evidence of compliance with legislation. Liability 
could arise on the part of any organization or person that issues a certificate without due 
care in ensuring its validity. 
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E.4 A c c e p t a n c e cert i f icate 

Certificate of acceptance for the fire detection and fire alarm system at: 
Address: 

I/We being the competent person(s) responsible (as indicated by my/our signatures below) for the 
acceptance of the fire alarm system, particulars of which are set out below, ACCEPT the system on 
behalf of: 
Name (in block letters): Position: 
Signature: Date: 
For and on behalf of: 
Address: 

Postcode: 
The extent of liability of the signatory is limited to the system described below. 
Extent of system covered by this certificate: 

The following work is required before the system can be accepted: 

All installation work appears to be satisfactory. 

| | The system is capable of giving a fire alarm signal. 

| | The facility for remote transmission of alarms to an alarm receiving centre operates correctly. 
(Delete if not applicable.) 

The following documents have been provided to the purchaser or user: 
| | "As-fitted" drawings. 

| [ Operating and maintenance instructions. 

| | Certificates of design, instailation and commissioning. 

| | Electrical Installation Certificate in accordance with BS 7671 for circuits operating at mains 
voltage 

| | A logbook. 

[ ^ ] Sufficient representatives of the user have been properly instructed in the use of the system, 
including, at least, ail means of triggering fire signals, silencing and resetting the system and 
avoidance of false alarms. 

| | All relevant tests, defined in the purchasing specification, have been witnessed. 
(Delete if not applicable.) 

The following work is required before the system can be accepted: 
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Annex F Model certificate for Grades B, C, D, E and F 
(informative) S y S t e m S 

Certificate of design, installation and commissioning* of the fire detection and 
fire alarm system at: 
Address: 

It is certified that the fire detection and fire alarm system at the above address 
complies with the recommendations of BS 5839-6 for design, installation and 
commissioning of a Category , Grade system, other than in the 
respect of the following variations:* 

Brief description of areas protected (only applicable to Category LD2 and PD2 
systems). 

The entire system has been tested for satisfactory operation in accordance with the 
recommendations of 23.3p) of BS 5839-6:2013.* 

instructions in accordance with the recommendations of Clause 24 of 
BS 5839-6:2013 have been supplied to:* 

Signed Date: 

For and on behalf of 

* Where design, installation and commissioning are not all the responsibility of a single 
organization or person, the relevant words should be deleted. The signatory of the certificate 
shouid sign only as confirmation that the work for which they have been responsible complies 
with the relevant recommendations of BS 5839-6:2013. A separate certificate(s) should then 
be issued for other work. 

An Electrical Installation Certificate or a Minor Electrical installation Works Certificate, 
as appropriate, has been issued in accordance with BS 7671. 

This certificate may be required by an authority responsible for enforcement of 
fire safety legislation, such as the building control authority or housing 
authority. The recipient of this certificate might rely on the certificate as 
evidence of compliance with legislation. Liability could arise on the part of any 
organization or person that issues a certificate without due care in ensuring its 
validity. 
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