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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
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ISO 7240-2
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ISO 7240 ¢
Part 1:
Part 2:
Part 4:
Part 5:
Part 6:
Part 7:
Part 8:
Part 9:

Part 10

mental, in_fiaison with 150, also take part in the work. 1SO collaborates closely with
| Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

| Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Rart2.
hsk of technical committees is to prepare International Standards. Draft Interiational Stand
the technical committees are circulated to the member bodies for voting: “Publication as

| Standard requires approval by at least 75 % of the member bodies casting a vote.

drawn to the possibility that some of the elements of this document miay be the subject of p3
shall not be held responsible for identifying any or all such patent rights.

8 was prepared by Technical Committee ISO/TC 21, Equipment)for fire protection and fire figh
ee SC 3, Fire detection and alarm systems.

bnsists of the following parts, under the general title Fire detection and alarm systems:
General and definitions

Control and indicating equipment

Power supply equipment

Point-type heat detectors

Carbon monoxide fire detectors using electro-chemical cells

Point-type smoke detectors using scattered light, transmitted light or ionization

Carbon monoxidefire detectors using an electro-chemical cell in combination with a heat sens
Test fires-for fire detectors [Technical Specification]

: Point=type flame detectors
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Part 12: Line type smoke detectors using a transmitted optical beam

Part 13: Compatibility assessment of system components

alarm systems in and around buildings [Technical Report]

combination with a heat sensor

Part 14: Guidelines for drafting codes of practice for design, installation and use of fire detection and fire

Part 15: Point type fire detectors using scattered light, transmitted light or ionization sensors in
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— Part 16: Sound system control and indicating equipment

— Part 19: Design, installation, commissioning and service of sound systems for emergency purposes
— Part 21: Routing equipment

— Part 22: Smoke-detection equipment for ducts

— Part 27: Point-type fire detectors using a scattered-light, transmitted-light or ionization smoke sensor, an
electrochemical-cell carbon-monoxide sensor and a heat sensor

— | Part 28: Fire protection control equipment

A Part 17 dealing with short circuit isolators, a Part 18 dealing with input/output devices, a Part 20 dealing with
asplrating smoke detectors, Parts 24 and 25 dealing with components using radio linksyand a Part 26 dealing
withl oil mist detectors are under development.

© 1SO 2008 — All rights reserved \"
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Introduction

This part of the ISO 7240 has been prepared by ISO/TC 21, Subcommittee SC 3, and is based on a draft
prepared by the 6th Subcommittee of the Chinese National Technical Committee for Fire Protection
Standardization.

Fire protec
control and
automatic f
are used tg
systems, cg

This part of
this part of
be used for
as a separg
part of IS
necessary

functions, tg

Other funct
in this part

jon_control equipment lI.p.c.e.i (flem G 1n Flgure T of ISO 7240-T:2005) receives S|gnals i

indicating equipment (item B in Figure 1 of ISO 7240-1:2005) and sends initiating signal
re protection equipment (a.f.p.e.) (item H in Figure 1 of ISO 7240-1:2005). The initiating sig
operate automatic fire protection equipment, such as pumps associated with fire, suppres
ntrol doors, dampers, fans and other equipment.

ISO 7240 describes the mandatory functions that it is required to provide on all'f:p.c.e. covere
SO 7240, and optional functions with their associated requirements. It is intended that the opt
specific applications, as recommended in application guidelines. Each optional function is inclu
te entity, with its own set of associated requirements, in order to permitithe f.p.c.e. covered by
7240, with different combinations of functions, to conform to the specified requirements.
hat f.p.c.e. complying with this part of ISO 7240 fulfil the reqdirements of all of the manda
gether with the requirements of those optional functions that are) provided.

ons associated with the fire detection and alarm system can'also be provided, even if not spec
bf 1ISO 7240.

rom
5 to
nals
sion

H by
ons
ded
this
It is
tory

fied

Vi

© 1SO 2008 — All rights reserved


https://standardsiso.com/api/?name=746cb2327a08633666c65b4581295b8d

INT

ERNATIONAL STANDARD

ISO 7240-28:2008(E)

Fire detection and alarm systems —

Part 28:
Fire protection control equipment
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Scope

part of ISO 7240 specifies requirements, methods of test and performance eritefia for firg
rol equipment (f.p.c.e.) (ISO 7240-1:2005, Figure 1, item G) connected tol\automatic fire
pment (a.f.p.e.) (ISO 7240-1:2005, Figure 1, item H) installed in buildings.

f.p.c.e. receives signals from control and indicating equipment (ISO 7240=1:2005, Figure 1, ite

protection equipment, such as pumps associated with fire suppression systems, control door
and the like.

Normative references

following referenced documents are indispensable for the application of this document,
rences, only the edition cited applies. For updated references, the latest edition of the
iment (including any amendments) applies.

7240-1:2005, Fire detection and alarm.systems — Part 1: General and definitions

7240-2, Fire detection and alarm systems — Part 2: Control and indicating equipment

7240-4, Fire detection and alarm systems — Part 4: Power supply equipment

7240-13, Fire detection.and alarm systems — Part 13: Compatibility assessment of system co
60068-1, Environmental testing — Part 1: General and guidance

60068-2-1, Environmental testing — Part 2-1: Tests — Tests A: Cold

60068-2-6/ Environmental testing — Part 2-6: Tests — Test Fc: Vibration (sinusoidal)

60068-2-47, Environmental testing — Part 2-47: Tests — Mounting of specimens for vibration,

b protection
protection

m B), sends

rol signals to, and indicates the condition of, the a.f.p.e. The control.sighals are used to initiate automatic

5, dampers,

For dated
referenced

mponents

impact and

IEC
sim

IEC

IEC

IEC

ar-dynamic tests
60068-2-75, Environmental testing — Part 2-75: Tests — Test Eh: Hammer tests
60068-2-78, Environmental testing — Part 2-78: Tests — Test Cab: Damp heat, steady state

60529:2001, Degrees of protection provided by enclosures (IP Code)

IEC 60721-3-3:2002, Classification of environmental conditions — Part 3-3: Classifications of groups of
environmental parameters and their severities — Stationary use at weather-protected locations

EN 50130-4, Alarm systems — Part 4: Electromagnetic compatibility — Product family standard: Immunity
requirements for components of fire, intruder and social alarm systems
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3 Terms, abbreviated terms and definitions

3.1 Definitions

For the purposes of this document, the terms and definitions given in ISO 7240-1 and the following apply.

3.1.1
alarm zone

geographical subdivision of the protected premises for which a common zonal indication is provided

1 ietaf 1£l £ s 4
NOTE CIIU arartit ZoreTay COTSIST U STveTar moorS O e COTTPaTUTICTITST

3.1.2
functional
condition off
NOTE T
— quiesce]

— fire prot

— fault wal

— disableq condition specified in Clause 9;

— testcon

3.1.3
indication
information

3.2 Abbreviated terms

— afp.e.

— f.p.c.e.

4 Gene

4.1 Fund

411 If f(
compliance

condition
the f.p.c.e. characterized by its indication at the f.p.c.e.

'he functional conditions recognized in this part of ISO 7240 are the following:
ht condition specified in Clause 6;
bction condition specified in Clause 7;

Fning condition specified in Clause 8;

dition specified in Clause 10.

given by an indicator

automatic fire protection equipment

fire protection control equipment

ral requirements

tions

nctions other than those specified in this part of ISO 7240 are provided, they shall not jeopar]
with any requirements of this part of ISO 7240.

dize

4.1.2 If an optional function is included in the f.p.c.e., then all the corresponding requirements shall be met.

4.1.3 Functions required in this part of ISO 7240 may be performed within control and indicating equipment
complying with ISO 7240-2.

4.2 Power supply

The power supply for the f.p.c.e. shall comply with the requirements of ISO 7240-4. Where the f.p.c.e. is
included within the control and indicating equipment cabinet, both sets of equipment may share the same
power supply.

© 1SO 2008 — All rights reserved
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5 General requirements for indications

5.1 Display of functional conditions

5.1.1 The f.p.c.e. shall be capable of unambiguously indicating the following functional conditions, as
described in Clauses 6 to 10:

— quiescent condition;

— fire-protection condition;

— |fault-warning condition;
— | disablement condition;
— |test condition.

5.1.2 The f.p.c.e. shall be capable of being simultaneously in any combination of the following functional
conflitions:

— |fire-protection condition;
— |fault-warning condition;
— | disablement condition;

— |test condition.

5.2| Display of indications

5.21 All mandatory indications shall be clearly identifiable, except where otherwise specified in this part of
ISO|7240.

5.2.2 The display of the fire-protection condition shall take priority over the display of other conditions.

5.3| Indications on alphanumeric displays

Where an alphanumeric display is used to display indications relating to different functional conditions, these
may be displayed at-the same time. However, for each functional condition, there shall be only ong window in
whigh all of the figlds/relating to that functional condition are grouped.

5.4| Indication of the supply of power

A visible“indication shall be given by means of a separate light-emitting indicator while the f.p.c.e] is supplied
W|t r\f\\unr \/\Ihnrn H'\a 'F p -0~ |c\ |n|‘ngra|‘nrl \Alll‘h H'\n r\r\nh-r\l anH |nr4|r\ahng equ:pmnnl‘ a olngln n )Wer_supply

B
|nd|cat|on may be used for both sets of equipment.

5.5 Audible indications

The audible indication for the fault-warning condition may be the same as that for the fire-protection condition.
If they are different, the fire-protection condition indication shall have priority.

5.6 Additional indications

Where indications are used in addition to mandatory indications, these shall not result in contradiction or
confusion.

© 1SO 2008 — All rights reserved 3
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6 Quiescent condition

The f.p.c.e. shall be in the quiescent condition when the f.p.c.e. is powered and no other functional condition is
indicated. Any kind of system information may be displayed during the quiescent condition. However, no
indications shall be given that can be confused with the

fire protection condition;

fault warning condition;

— disabled condition;

— test condition.

7 Fire pgrotection condition

7.1 Reception and processing of fire-protection condition signals

711 The f.p.c.e. shall receive fire-alarm condition signals from control“and indicating equipment

(ISO 7240-1:2005, Figure 1, item B) and within 3 s send signals, as configured, to initiate a.f.p.e.

7.1.2  Firg-alarm condition signals shall be latched by the f.p.c.e. until resef:

7.1.3 The f.p.c.e. shall display the alarm zone in which the fire alarm.occurred.

Where the {.p.c.e. is integrated with the control and indicating equipment, the alarm zone may be displayed on

the control &nd indicating equipment.

7.1.4 The output signals from the f.p.c.e shall be configurable, depending on the input signals, at acg¢ess

level 3.

7.1.5 The mandatory indications and/or outputs shall not be falsified by multiple fire signals received from

the same of different control and indicating equipment, resulting from the simultaneous operation of two gets

of control @nd indicating equipment, and/or the operation of additional sets of control and indicating

equipments.

7.2 Indiqgation of the fire-protection condition

7.21 Indication of the firesprotection condition is established when both of the following are present:

a) a visible indication, ‘by-means of a separate light-emitting indicator (the general fire-protection condjtion
indicator);

b) a visible indication, as specified in 7.3, of the f.p.c.e. output activation, which may be omitted for f.p|c.e.
capablg¢ ef sending signals to only one a.f.p.e.

7.2.2 The time taken for processing signals within the f.p.c.e. shall not delay the indication of the fire-
protection condition at the f.p.c.e. by more than 3 s.

7.3 Automatic fire-protection equipment

7.3.1 Acti

7311

vation by fire-protection control equipment

Activation of the f.p.c.e. output shall be indicated by means of a separate light-emitting indicator,
or an alphanumeric display, or both, for each f.p.c.e. output.

Where an alphanumeric display is the only indicator, a separate light-emitting indicator (the general output

indicator) is

also required.

© 1SO 2008 — All rights reserved
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simultaneously indicate all activated equipment, at least the following shall apply.

a)

b)

The output indicators shall be separate and distinct from the fire-protection condition indicator.

If the indications are on an alphanumeric display that, because of its limited capacity, cannot

The total number of f.p.c.e. outputs activated shall be displayed until the f.p.c.e. has been reset.

Activated f.p.c.e. outputs not currently indicated shall be capable of being displayed at access
A single, manual action shall be required for each display of output information. When the la

level 1 or 2.
st activated

output is displayed, activation of the manual control shall cause the first output in the list to be re-

displayed.

c)

7.3.
the

NOT
ackrn
has

NOT
ackrn

The indication shall not be suppressed by indications of other functional conditions.

1.4 The f.p.c.e. output indicator shall flash when the f.p.c.e. output is activatedCand go s
f.p.c.e. receives acknowledgement from the a.f.p.e.

E1 The criteria used for the acknowledgement signal are dependent on,‘the a.f.p.e. For
owledgement signal for a smoke-exhaust fan might not be sent from the exhaust-fah control equipmen
correctly started.

E2 Some activated equipment (e.g. valves for a gas cylinder)~might not be capable of
owledgement signal. In this example, the output indicator remains flashing, indicating to the operator that

the 4.f.p.e. remains unclear.

7.3.

7.3.
acti

P Activation by means other than by the fire protection control equipment

R.1 Activation of the a.f.p.e. by means other’than the f.p.c.e. (e.g. a suppression sys
ated by heat) shall be indicated by separate lightiemitting indicators, or an alphanumeric disp

for g¢ach f.p.c.e. output. The indicators may be the same as those used in 7.3.1.

7.3.
indi

NOT

R.2 When the a.f.p.e. is activated by’means other than by the f.p.c.e., the f.p.c.e. o
cator shall go steady and the audible indication, as specified in 12.10, shall activate.

E If the a.f.p.e. is activated by means other than the f.p.c.e., the activation is not considered as a f

condition; therefore, the reset function ‘of 7.5 does not apply.

7.3.

7.3.

7.4

If fa
emi
revd

P.3 The audible indication shall not be silenced automatically.

.4 If previously-silenced, the audible indication shall re-sound for each new f.p.c.e. output

Other indications during the fire protection condition

Llt-warning/conditions, disablement conditions or test conditions are indicated by means of se
ting indicators and such indications are suppressed in the fire-protection condition, it shall be
al.these by means of a manual operation at access level 1.

teady when

bxample, an
until the fan

sending an
the status of

em directly
ay, or both,

Litput visual

re protection

in alarm.

barate light-
possible to

7.5

7.5.1

Reset from the fire-protection condition

automatically when the fire alarm condition is reset at the control and indicating equipment.

7.5.2

signals, shall either remain, or be re-established within 20 s.

© 1SO 2008 — All rights reserved
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7.6 Manual controls

7.6.1 General

7.6.1.1 Manual controls shall be available at access level 2 to activate and deactivate the outputs of the
f.p.c.e.

7.6.1.2 The time taken for processing manual control signals within the f.p.c.e. shall not delay the output

activation at the f.p.c.e. by more than 3 s. Where more than one output is activated by a single manual control,
the activation of each subsequent output may be delayed by not more than 3 s per output.

7.6.1.3
f.p.c.e. outg

7.6.2 Indi

7.6.21
or an alpha

control is dgactivated.

7.6.2.2
operation.

7.6.3 Oth

If fault-warn
emitting ind

reveal thes¢ by means of a manual operation at access levekd.

7.6.4 Reset

A manual c

8 Fault

8.1 Rece

8.1.1 The
processing,

8.1.2 Thd
unless this

cation of the activation of a manual control

Manual controls shall suspend and take priority over automatic or programmed operation‘of
uts.

humeric display, or both, for each f.p.c.e. output. The indicator shall be cancelled when the ma

The activation of the manual control shall be indicated within 2 s ofithe completion of the ma

br indications

ing conditions, disablement conditions or test conditions ‘are indicated by means of separate |
icators, and such indications are suppressed in thé.manual control condition, it shall possibl

bntrol shall be provided to reset the f:p.c:e. from the fire-protection condition.

warning condition

ption and processing of fault warning signals

f.p.c.e. shall entér the fault-warning condition when signals are received that, after neces
are interpreted_ as a fault.

f.p.c.e..shall be capable of simultaneously recognizing all of the faults specified in 8.3.1 and §
s prevented by

the

Activation of the manual control shall be indicated by means of a separate light“emitting indicator,

nual

hual

ght-
e to

sary

3.4

the pre

sence of a fire-protection condition from the same input, and/or

the disablement of the corresponding input or output, and/or

the testing of a corresponding input or output.

8.1.3 The presence of faults specified in 8.3.1 and 8.3.4 shall be indicated without prior manual intervention.

© 1SO 2008 — All rights reserved
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8.2 Indication of the fault warning condition

8.2.1 The fault-warning condition is established when all of the following are present:

a) avisible indication by means of a separate light-emitting indicator (the general fault-warning indicator);
b) a visible indication for each fault specified in 8.3.1;

c) an audible indication, as specified in 12.10.

8.2.2 Faults shall be indicated within 100 s of the occurrence of the fault or as specified in 13.6.

8.2.8 The indications may be suppressed during the fire-protection condition.

8.3| Indication of specific faults

8.3.1 The following indications of faults shall be indicated by means of a separatedight-emitting jndicator, or
an alphanumeric display, or both, and may be suppressed during the fire-protection\¢ondition:

a) |an indication when the transmission of signals from control and indicating equipment is affected by
— a short circuit in the input transmission path,

— an interruption in the input transmission path;

b) |an indication when the transmission of signals to a.f.p.e is.affected by
— a short circuit in the output transmission path,

— an interruption in the output transmission path,

— the removal of an output transmission-path,

— the disconnection of the a.f.p.e. from an output transmission path;
c) |an indication at least common to any power-supply fault resulting from a short circuit or an inferruption in
a transmission path from a power supply (ISO 7240-1:2005, Figure 1, item L), where the power supply is
contained in a cabinet different from that of the f.p.c.e. (indication may be satisfied by the |absence of

other indicators displayed_in the quiescent condition);

d) |an indication at least)common to any single earth fault that affects a mandatory function, and that is not
otherwise indicated as a fault of a supervised function;

e) |an indication®as a fault of the supervised function of the rupture of any fuse or the opergtion of any
protective device that is capable of affecting a mandatory function in the fire-protection conditi¢n;

f) |andndication of any short circuit or interruption, at least common to all transmission paths between parts
of-the f.p.c.e. contained in more than one mechanical cabinet, that is capable of affecting 4 mandatory
function and that 1S not otherwise indicated as a fault of a supervised function.

8.3.2 If indication is by means of separate light-emitting indicators, the same light-emitting indicator may be
used as that for the indication of the corresponding disable condition or test condition, although the indication
shall be distinguishable.

8.3.3 If the indication is on an alphanumeric display that cannot simultaneously indicate all the faults, the
following shall apply.

a) The presence of fault indications that have been suppressed shall be indicated.

b) Suppressed fault indications shall be capable of being displayed by means of a manual operation at
access level 1 or 2.

© 1SO 2008 — All rights reserved 7
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8.3.4 Any short circuit or interruption in a transmission path between parts of the f.p.c.e. contained in more
than one mechanical cabinet, where the fault does not affect a mandatory function, shall be indicated at least
by means of the general fault-warning indicator.

8.4 Fault warning indications during the fire protection condition

If faults are indicated by means of separate light-emitting indicators and such indications are suppressed in
the fire-protection condition, it shall be possible to reveal these by means of a manual operation at access

level 1.

8.5 Audibteimdicationressoumnd

If previously

8.6 Rese

Indications

9 Disab

9.1

9.11 The
by means o

9.1.2 Dis
prevent oth

9.1.3 Dis
manual con

9.2 Indid

9.21 The

a) asepa
b) anindi

9.2.2 Dis

9.3 Indid

silenced, the audible indication shall re-sound for each newly recognized fault.

t from the fault warning condition

bf faults shall be capable of being reset automatically when the faults are naonger recognized

led condition — Optional function

Geneéral

f.p.c.e. may have a provision to independently disable and re-enable each input and each ol
f manual operations at access level 2.

bblements shall inhibit all corresponding mandatory indications and/or outputs, but shall
br mandatory indications and/or outputs.

bblement and re-enablement shall not be-affected by a reset from the fire-protection condi
trol, the fault-warning condition or the test condition.

ation of the disabled condition

disabled condition shall be.indicated visibly by means of both of the following:
rate light-emitting indicator (the general disablement indicator);

cation for each disablement, as specified in 9.1.1.

hblements-shall be indicated within 2 s of the completion of the manual operation.

ations of specific disablements

tput

not

ion,

9.3.1 If tt

€ naication or a SPecHic disabIelmiernt, as Speclitied 1N 9. 1.1, 15 DY Imedns Ol separale ngnt-eiml

ting

indicators, the same light-emitting indicator may be used as that for the indication of the corresponding fault or
test, although the indication shall be distinguishable.

9.3.2

disablements, at least the following shall apply.

a) The presence of disablement indications that have been suppressed shall be indicated.

b)
or 2.

If the indication is on an alphanumeric display that cannot simultaneously indicate all of the

It shall be possible to reveal suppressed indications by means of a manual operation at access level 1
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10 Test condition — Optional function

10.1 General

10.1.1 The f.p.c.e. may have a provision for testing the processing and indication of fire alarm signals from
control and indicating equipment. This may inhibit the requirements during the fire-protection condition that
correspond to that input. In this case, at least the following shall apply.

a) Atest state shall be entered and cancelled only by a manual operation at access level 2 or 3.

b It alooll lo H Y D § bt 'H £ [ ' HRR A | Inl
) U oTIall VT PUSOIVIT TUITOL TTNT UPTTAUUTT UT ©aulT TUTTUUUTT ITTIATvVIiAudiry.

c) |Inputs in the test state shall not prevent the mandatory indications and outputs from inputs'nat in the test
state.

10.1.2 The test condition shall not be affected by a reset from the fire-protection cordition, the disablement
conglition, or the fault-warning condition.

10.2 Indication of the test condition

10.2.1 The test condition shall be indicated visibly, by means of the following:

a) |a visible indication (the general test indicator);

b) |an indication for each function in the test, as specified in<10.1.1.

10.2.2 Tests shall be indicated within 2 s of the completion of the manual operation.

10.2.3 The indications of each function in the test¥nay be suppressed during the fire-protection cpndition but
the peneral test indicator shall not be suppressed.

10.8 Indication of specific tests
10.3.1 If indication of a specific test,-as specified in 10.1.1, is by means of separate light-emitting indicators,
the same light-emitting indicatormay be used as that for the indication of the corresponding faulf or disable,
althpugh the indication shall be distinguishable.

10.3.2 If the indicationcs,;on an alphanumeric display that cannot simultaneously indicate all of fhe tests, at
leagt the following shall.apply.

a) | The presence of test indications that have been suppressed shall be indicated.

b) |Suppressed indications shall be capable of being displayed by means of a manual operation at access
level\tor 2.

11 Functional-condition recorder — Optional function
The f.p.c.e. may have a provision to record functional conditions. In this case, the following shall apply.

a) The recorder shall record the date and time of at least the most recent 999 functional conditions in an
electronic log.

b) The date and time shall be maintained to within 30 s of the real time relevant to the fire detection and
alarm system.

c) The log shall be maintained in non-volatile memory for at least 14 d with no power to the f.p.c.e.
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12 Design requirements

12.1 General requirements and manufacturer's declarations
The f.p.c.e. shall comply with the design requirements of Clause 12, when relevant to the technology used.
In order to assist the process of design inspection, the manufacturer shall declare the following in writing:

a) that the design has been carried out in accordance with a quality management system that incorporates a
set of rules for the design of all elements of the f.p.c.e. (e.g. ISO 9001);

b) that thf components of the f.p.c.e. have been selected for the intended purpose, and are expected to
operat¢ within their specification when the environmental conditions outside the cabinet of thef.p|c.e.
comply with class 3k5 of IEC 60721-3-3:2002.

12.2 Documentation

12.2.1 Theg manufacturer shall prepare installation and user documentation, which shall be submitted tq the
testing authority together with the f.p.c.e. This shall be comprised of at least the following:

a) general description of the equipment, including a list of the
— optional functions with the requirements of this part of ISO 7240;
— functions relating to other parts of ISO 7240,

— angillary functions not required by this part of ISO 7240;

b) techniqal specifications of the inputs and outputs of the f.p.c.e., sufficient to permit an assessment of the
mechahical, electrical and software compatibility with other components of the system (e.g. as descr|bed
in ISO [F240-1), in accordance with ISO 7240-13, including, where relevant,

— the¢ power requirements for recommended operation,

— thg¢ maximum number of inputs-and outputs,

— th¢ maximum and minimum €lectrical ratings for each input and output,

— infprmation on the communication parameters employed on each transmission path,

— re¢ommended.cable parameters for each transmission path,

— fuse ratings;

c) installa|tion information, including

— the suitability for use in various environments,

— if the f.p.c.e. is contained in more than one cabinet, how the requirements of 12.3.2 and 12.5.2 may
be met,

— If the f.p.c.e. is designed for use with a power supply contained in a separate cabinet, how the
requirements of 12.3.2 and 12.5.3 may be met,

— mounting instructions,

— instructions for connecting the inputs and outputs;
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d) configuring and commissioning instructions;

e) operating instructions;

f)  maintenance information.

12.2.2 The manufacturer shall prepare design documentation, which shall be submitted to the testing
authority together with the f.p.c.e. This documentation shall include drawings, parts lists, block diagrams,

circuit diagrams and a functional description to such an extent that compliance with this part of ISO 7240 may
be checked and that a general assessment of the mechanical and electrical design is made possible.

12.'3 Mechanical design requirements
12.3.1 The cabinet of the f.p.c.e. shall be of robust construction, consistent with the method of installation
recommended in the documentation. At access level 1, it shall meet at least (classificatipn IP30 of
IEC[60529:2001.

12.3.2 The f.p.c.e. may be housed in more than one cabinet. In this case/the related indicators for the
confrols shall be grouped together in the same cabinet.

12.3.3 All mandatory manual controls and light-emitting indicators shall be clearly labelled to indicate their
purpose. The information shall be legible at 0,8 m distance in an ambient light intensity from 100 Ix|to 500 Ix.

12.3.4 The terminations for transmission paths and the fuses shall'be clearly labelled.

12.4 Electrical and other design requirements
12.4.1 The processing of signals shall give the highest priority to the fire-protection condition.

12.4.2 Transitions between the main and the standby power sources shall not change any indications and/or
the ptate of any outputs, except those relating.te the power supplies.

12.4.3 If the f.p.c.e. has provision for-disConnecting or adjusting the main or the standby power source, this
shall be possible only at access level 3:

12.5 Integrity of transmission paths

12.8.1 A fault in any transmission path between the f.p.c.e. and other components of the fife-detection
sysfem (as defined in-ISO 7240-1) shall not affect the correct function of the f.p.c.e. or of any other required
transmission path.

12.8.2 If the manufacturer's documentation shows that an f.p.c.e. contained in more than one cabjnet may be
installed in_separate locations (e.g. signal concentrator equipment), then the means shall be specified and
provided to-ensure that a short circuit or an interruption in any transmission path between the cabinets does
not pfféct more than one function for longer than 300 s following the occurrence of the fault.

12.5.3 Where the f.p.c.e. is designed for use with a power supply (ISO 7240-1:2005, Figure 1, item L)
contained in a separate cabinet remote from the f.p.c.e., then an interface shall be provided for at least two
transmission paths to the power supply, such that a short circuit or an interruption in one does not prevent the
supply of power to the f.p.c.e.

12.6 Accessibility of indications and controls

12.6.1 Four access levels shall be provided on the f.p.c.e., from access level 1 (most accessible) to access
level 4 (least accessible) (see also Annex A). Allocation to an access level shall prevent access to an access
level with a higher number, but allow access to an access level of a lower number. Manual controls and other
functions shall be grouped on the appropriate access level, as specified in this part of ISO 7240.
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12.6.2 All mandatory indications shall be visible at access level 1 without prior manual intervention (e.g. the
need to open a door).

12.6.3 Manual controls at access level 1 shall be accessible without special procedures.

12.6.4 Indications and manual controls that are mandatory at access level 1 shall also be accessible at
access level 2.

12.6.5 The entry to access level 2 shall be restricted by a special procedure.

12.6.6 The entry to access level 3 shall be restricted by a special procedure, differing from that for access
level 2.

12.6.7 The entry to access level 4 shall be restricted by special means that are not part of the f.p.ce:

12.7 Indigations by means of light emitting indicators

12.7.1 Mapdatory indications from light-emitting indicators shall be visible in an ambiéntight intensity up to
500 Ix, at amy angle up to 22,5° from a line through the indicator perpendicular to its mounting surface

— at 3 m distance for the general indications of functional condition;
— at 3 m distance for the indication of the supply of power;
— at 0,8 h distance for other indications.

12.7.2 For flashing indications, both the “on” period and the\(off” period shall be greater than or equal to
0,25 s, and|the frequencies of flash shall not be less than

— 1 Hz fgr fire-protection condition indications;

— 0,2 Hzffor fault indications.

12.8 Indigations on alphanumeric displays

12.8.1 If an alphanumeric display consists of elements or segments, the failure of one of these shall| not
affect the interpretation of the displayed information.

12.8.2 Alphanumeric displays‘used for mandatory indications shall have at least one clearly distinguishable
window, copsisting of at least two clearly identifiable fields.

12.8.3 If npt included.in"the displayed information, the purpose of each field shall be clearly labelled.

12.8.4 Mapdatory-indications on an alphanumeric display shall be legible for the lesser of 1 h or the durgtion
of the stan@lby power source, following the display of a new indication of fire or fault, at 0,8 m distance, in

ambient lightinfensities from 5 Ix to 500 Ix_at any angle from the narmal to the plane of the display upto |

— 22,5° when viewed from each side;

— 15° when viewed from above and below.

Following the lesser of 1 h or before the standby power source is exhausted where the primary power source
is not available, the indications shall be legible at 100 Ix to 500 Ix, at the above distance and angles. It shall be
possible to re-establish the legibility at 5 Ix to 100 Ix by means of a manual operation at access level 1.

12.8.5 Where the f.p.c.e. is integrated with fire control and indicating equipment, a separate window shall be
used for the f.p.c.e.
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12.9 Colours of indications

12.9.1 The colours of the general and specific indications from light-emitting indicators shall be as follows:

a)

b)

red for indications of fire-protection conditions;
yellow for indications of
— fault warnings,

— disablements

c)

12.9
diffe

12.10 Audible indications

12.1

congition and fault-warning condition indications.

12.10.2 The audible indication shall be capable of being silenced by means of a separate manu
access level 1 or 2.

12.10.3 The minimum sound level at a distance of 4 m with any access door on the f.p.c.e. clos
either

NOT

normally occupied (such as a secufity room).

12.1

12.

All n

13

— test state;
green for the indication that the f.p.c.e. is supplied with power.

.2 The use of different colours is not necessary for indications on alphanumeric displays.
rent colours are used for different indications, the colours used shall be as specified in 12.9.1.

0.1 Audible indicators shall be part of the f.p.c.e. The same dévice may be used for both fir

60 dB(A) for fire-protection condition indications and 50 dB(A) for fault-warning indications, or
85 dB(A) for fire-protection condition\indications and 70 dB(A) for fault-warning indications.

E The provision for two sets\of audible indications allows for some f.p.c.e. being installed in a

0.4 The sound level'shall be measured in anechoic conditions.

11 Testing of visual indicators

handatory.-visual indicators shall be testable by a manual operation at access level 1 or level 2.

Additional design requirements for software-controlled f.p.c.e.

However, if

b-protection

al control at

ed, shall be

eas that are

13.1 General requirements and manufacturer's declarations

The f.p.c.e. may contain elements that are controlled by software in order to fulfil requirements of this part of
ISO 7240. In this case, the f.p.c.e. shall comply with the requirements of Clause 13 as well as those of
Clause 12, when relevant to the technology used.

13.2 Software documentation

13.2.1 The manufacturer shall prepare documentation that gives an overview of the software design, which
shall be submitted to the testing authority together with the f.p.c.e.. This documentation shall be in sufficient
detail for the design to be inspected for compliance with this part of ISO 7240.

© 1SO 2008 — All rights reserved
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13.2.2 The manufacturer shall prepare and maintain detailed design documentation. It is not necessary that
this be submitted to the testing authority, but it shall be available for inspection in a manner that respects the
manufacturer's rights of confidentiality.

13.3 Software design

In order to ensure the reliability of the f.p.c.e., measures shall be included in the program to prevent the

occurrence

of a deadlock in the system.

13.4 Program monitoring

13.4.1 Thd
signal a sys
time limit off

13.4.2 The
a failure in {

execution of the program shall be monitored (see also Annex B). The monitoring devicé_s
tem fault if routines associated with the main functions of the program are not executed with
100 s.

functioning of the monitoring device and the signalling of a fault warning shall nét'be prevente
he execution of the program of the monitored system.

13.5 The gtorage of programs and data

bxecutable code and data necessary to comply with this part of IS@ 7240 shall be held in men

that is capgble of continuous, unmaintained, reliable operation for a periad of at least 10 years (see

13.5.1 All
Annex B).
13.5.2 Thd
memory de
documenta
13.5.3 Fon
a) Thealt
b) The alf
c) |If store
energy
mainta
d) |If store
to duri
progra
e)

alterati

program shall be held in non-volatile memory that cancbe written to only at access level 4. B
vice shall be identifiable, such that its contents can be uniquely cross-referenced to the softy
ion.

site specific data, the following requirements shall apply.

bration of site-specific data shall be possible only at access level 3.

eration of site-specific data shall not affect the structure of the program.

d in volatile memory, the site-specific data shall be protected against power loss by a bac
source that can be separated from the memory only at access level 4, and that is capabl
ning the memory contents-for at least 2 weeks.

d in read-write memory, there shall be a mechanism that prevents the memory from being wr

execution.

The sife-specific\data shall be given a version reference, which shall be updated when each se

bNns isvearried out.

hall
ina

i by

hory
also

ach
vare

_up
e of

tten

g normal operation at access level 1 or 2, such that its contents are protected during a failufe in

t of

f) It shall

be-possible to identify the version reference of the site-specific data at access level 3

13.6 The monitoring of memory contents

The contents of the memories containing the program and the site-specific data shall be automatically
checked at intervals not exceeding 1 h. The checking device shall signal a system fault if a corruption of the
memory contents is detected.

14
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Marking

The f.p.c.e. shall be marked with the following information, which shall be legible at access level 1:

a)
b)
c)

Its

levdl 2.

15

15.

15.

the number of this part of ISO 7240 (ISO 7240-28:2008);
the name or trademark of the manufacturer or supplier;

the type number or other designation of the f.p.c.e.

all be possible to idpntify a code or number that identifies the production period of the fp c e. at access

Tests
| General

1.1 Standard atmospheric conditions for testing

Unlg¢ss otherwise stated in a test procedure, conduct the testing after the test specimen has been allowed to

stahjilize in the standard atmospheric conditions for testing as specified in IEC 60068-1, as follows:

The| temperature and humidity shall be substantially constant for each environmental test where t
atmpspheric conditions are applied.

15.

The| specimen configuration shallNinclude at least one of each type of a.f.p.e. and transmission [
one|of each type of a.f.p.e. is'not practical, then the testing authority may simulate the a.f.p.e. and
that|can be returned to thefip.c.e.

Thel| details of the a.f.p-e* shall be given in the test report (see Clause 16).

15.

Unl
me

exceptwhere otherwise required for functional testing.

15.

temperature: 15 °C to 35 °C;
relative humidity: 25 % to 75 %;
air pressure: 86 kPa to 106 kPa.

1.2 Specimen configuration

1.3 Mounting-and orientation

ns/ef mounting indicated by the manufacturer. The equipment shall be in the condition of acg

he standard

ath. Where
the signals

the normal
ess level 1,

{ss otherwise stated in a test procedure, mount the specimen in its normal orientation by

1.4 Electrical connection

If the test procedure requires the specimen to be in operating condition, it shall be connected to a power
supply complying with the requirements in ISO 7240-4.

Unless otherwise required, the power supply shall be in the nominal operating condition.

All circuits and transmission paths shall be connected to cables and equipment or to dummy loads. At least
one of each type of circuit shall be maximally loaded, all within the manufacturer's specification. Equipment

oth

er than the f.p.c.e. may be kept in the standard atmospheric condition during the tests.
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15.1.5 Provision for tests

At least one f.p.c.e. shall be provided for testing compliance with this part of ISO 7240.

The specimen or specimens submitted shall be representative of the manufacturer's normal production and
shall include the claimed options.

15.2 Functional test

15.2.1 Object of the test

To demons

15.2.2 Tes

Draw up a
output func

15.2.2.1 H
Initiate and
Initiate and

Check that

15.2.2.2 H
Initiate and

Check that

15.2.2.3 [
Initiate and

Check that

15.2.24 1
Initiate and

Check that

rate the operation of the equipment before, during and/or after the environmental conditioning!

t schedule

est schedule to ensure that, during the functional test, each type of input functien.and each typg
ion is exercised.

ire-protection condition
reset the fire-protection condition.
reset the manual controls.

he correct output to the a.f.p.e. is given and that the correct indication at the f.p.c.e. is given.

ault-warning condition
reset the fault-warning condition.

he correct output to the a.f.p.e. is givenland that the correct indication at the f.p.c.e. is given.

Disabled condition

reset the disabled condition.

he correct output to the af.p.e. is given and the correct indication at the f.p.c.e. is given.
est condition

reset the testcondition.

he correct output to the a.f.p.e. is given and that the correct indication at the f.p.c.e. is given.

15.2.2.5

Initiate and

O i [l T (]
UtiGuvlidr CUTIUIUVUIT TCUUTUCT

reset the functional conditions on the f.p.c.e.

Check that each functional condition and status is recorded in the log.

Disconnect

the power from the f.p.c.e. for a period of not less than 1 h.

Check that the contents of the log have not been lost or corrupted.

NOTE

16

This test can be performed in conjunction with the other tests in 15.2.2.

e of
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15.3 Environmental tests

15.3.1 General

One, two or three specimens may be supplied for environmental testing. The required tests are shown in
Table 1.

Table 1 — Environmental tests

Test Operational or Subclause

endurance | Teference
Cold Operational 15.4
Damp heat, steady state Operational 15.5
Impact Operational 15.6
Vibration, sinusoidal Operational 15.7
Electromagnetic compatibility (EMC) immunity test Operational 15.8
Supply voltage variation Operational 15.9
Damp heat, steady state Endutance 15.10
Vibration, sinusoidal Endurance 15.11

15.3.2 Tests for one specimen

If alsingle specimen is supplied for environmental testing, subject the specimen to all the operational tests,
whi¢h may be carried out in any order. After the \gperational tests, conduct the endurance tests gn the same
spegimen in any order. Before and after each environmental test, conduct a functional test.

NOTE The functional test after one envitonmental test can be taken as the functional test befpre the next
envifonmental test.

15.3.3 Tests for two specimens

If two specimens are supplied for environmental testing, then subject the first test specimen to all the
opefational tests, which,may be carried out in any order, followed by one of the endurance tests. [Subject the
secpnd specimen to the ether endurance test. Before and after each environmental test conduct @ functional
test

NOTE For_the-first specimen, the functional test after one environmental test can be taken as the fiyinctional test
befare the next.environmental test.

15.3.4-Tests for three specimens

If three specimens are supplied for environmental testing, then subject one test specimen to all the operational
tests, which may be carried out in any order. Subject the second specimen to one of the endurance tests, and
subject the third specimen to the other endurance test. Before and after each environmental test conduct a
functional test.

NOTE For the first specimen, the functional test after one environmental test can be taken as the functional test
before the next environmental test.
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15.3.5 Requirements

During the tests of 15.4 to 15.9, the specimen shall not change status in each of the functional conditions as
specified in the corresponding subclauses, except when such a change is required by the test procedure or
when the change is a result of a functional test.

However, in the tests of 15.8, 15.10 and 15.11, visible and audible indications of purely transitory nature
occurring during the application of the conditioning are allowed.

When subjected to the functional test, each specimen shall respond correctly (see 15.2).

15.4 Cold (operational)

15.4.1 Object of the test

To demonsfrate the ability of the equipment to function correctly at low ambient temperatures appropriate to
the anticipated service environment.

15.4.2 Test procedure

15.4.2.1 General

Use the te
heat-dissip

15.4.2.2 |
Before cong

q

L

15.4.2.3

Mount the
equipment

The specim
15.4.24 (
Apply the fqg

temper

duratio|

t procedures with gradual changes in temperature as specified’in IEC 60068-2-1. Use test A(
ting specimens (as defined in IEC 60068-2-1) and use test'‘Ab for non-heat-dissipating specim

nitial examination

itioning, subject the specimen to the functionaltest.

tate of the specimen during conditioning

Epecimen as specified in 15.1.3 and.connect it to suitable power-supply, monitoring and loa
see 15.1.4).

en shall be in the quiescent condition.
tonditioning

llowing severity-of-conditioning:

ature:

(0= 3) °C, or other minimum rated temperature;

16 h.

-

15.4.2.5 Measurements u'milu_.j uunu'itiuuillg

| for
BNs.

ding

Monitor the specimen during the conditioning period to detect any change in status. During the last hour of the
conditioning period, subject the specimen to the functional test.

15.4.2.6 Final measurements

After the recovery period, subject the specimen to the functional test and inspect it visually for mechanical
damage both externally and internally.

18
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15.5 Damp heat, steady state (operational)

15.5.1 Object of the test

To demonstrate the ability of the equipment to function correctly at high relative humidities (without
condensation), which can occur for short periods in the service environment.

15.5.2 Test procedure

15.5.2.1 General

Use

15.5

Bef

15.5

Moy
equ

The
15.5

App

Pre
reaq

15.5

Mor
con

15.5

the test procedure specified in IEC 60068-2-78.

.2.2 Initial examination

pre conditioning, subject the specimen to the functional test.

.2.3 State of the specimen during conditioning

nt the specimen as specified in 15.1.3 and connect it to suitable power-supply, monitoring
pment (see 15.1.4).

specimen shall be in the quiescent condition.
.2.4 Conditioning
ly the following severity of conditioning:

temperature: (40 £ 2) °C;
relative humidity: (93 *3 ) %;

duration: 4d.

condition the specimen at the conditioning temperature (40 + 2) °C until temperature stabilit
hed to prevent the fortation of water droplets on the specimen.

.2.5 Measurements during conditioning

itor the specimen during the conditioning period to detect any change in status. During the las
Hitioning period, subject the specimen to the functional test.

.2:6 * Final measurements

and loading

y has been

hour of the

After the recovery period, subject the specimen to the functional test and inspect it visually for mechanical
damage both externally and internally.

15.6 Impact (operational) — Optional

15.6.1 Object of the test

To demonstrate the immunity of the equipment to mechanical impacts upon the surface, which it can sustain
in the normal service environment and which it can reasonably be expected to withstand.

© 1SO 2008 — All rights reserved
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15.6.2 Test procedure

15.6.2.1

General

Apply the test apparatus and procedure specified in IEC 60068-2-75.

15.6.2.2

Initial examination

Before conditioning, subject the specimen to the functional test.

15.6.2.3

\

Mount the
equipment

The specim
15.6.2.4 (

Apply impa

tate of the specimen during conditioning

Epecimen as specified in 15.1.3 and connect it to suitable power-supply, monitoring and’loa
see 15.1.4).

en shall be in the quiescent condition.
fonditioning

cts to all surfaces of the specimen that are accessible at access level. 1.

For all such surfaces, three blows shall be applied to any point(s) consjdetred likely to cause damage f

impair the g

Care shoul
series of blg

In case of
position on

Apply the fqg

impact

numbe

15.6.2.5

Monitor the
ensure that

15.6.2.6 K

After the ¢

peration of the specimen.

i be taken to ensure that the results from a series of<three blows do not influence subseq
WS.

Houbts, the defect shall be disregarded and afurther three blows shall be applied to the s
A new specimen.

llowing severity of conditioning:
energy: (0,5+0,04)J;

I of impacts per point: 3.

Measurements duringconditioning

specimen during-the conditioning periods to detect any changes in functional condition an
the results of the three blows do not influence subsequent series of blows.

inal measurements

bnditioning, subject the specimen to the functional test and inspect it visually for mecha

damage bo

hexternally and internally.

ding

D or
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15.7 Vibration, sinusoidal (operational) — Optional

15.7.1 Object of the test

To demonstrate the immunity of the equipment to vibrations at levels appropriate to the service environment.
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15.7.2 Test procedure

15.7.2.1 General
Use the test procedure specified in IEC 60068-2-6.

The vibration operational test may be combined with the vibration endurance test, so that the specimen is
subjected to the operational test conditioning followed by the endurance test conditioning in each axis.

15.7.2.2 Initial examination

Befre conditioning, subject the specimen to the functional test.

15.7.2.3 State of the specimen during conditioning

Mount the specimen as specified in 15.1.3 and in accordance with IEC 60068-2-47 ‘ahd connect it to suitable
power-supply, monitoring and loading equipment (see 15.1.4).

Tes} the specimen in each of the following functional conditions:
a) |quiescent condition;
b) |fire protection condition;

c) |disabled condition.

15.7.2.4 Conditioning

Subject the specimen to vibration in each of thethree mutually perpendicular axes in turn, one|of which is
perpendicular to the plane of mounting of the specimen.

Apply the following severity of conditioning:

— |frequency range: 10 Hz to 150 Hz;
— |acceleration amplitude: 0,981 m/s? (0,1 g,);
— |number of axes: 3;

— | number of sweep cycles per axis: 1 for each functional condition.

15.1.2.5 Measurements during conditioning

Monjitor the specimen during the conditioning periods to detect any changes in functional conditions.

15.7.2.6 Final measurements

After the conditioning, subject the specimen to the functional test and inspect it visually for mechanical
damage both externally and internally.
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15.8 Electromagnetic compatibility (EMC), immunity tests (operational)

15.8.1 Conduct the following EMC immunity tests as specified in EN 50130-4.

mains supply voltage variations: these tests are included as they should be applied when the power-
supply equipment is housed in the f.p.c.e. (see ISO 7240-4) or when the f.p.c.e. includes other mains
inputs for which these tests are applicable;

mains supply voltage dips and interruptions: these tests are included as they should be applied when the
power-supply equipment is housed in the f.p.c.e. (see ISO 7240-4) or when the f.p.c.e. includes other

nputs for which these tests are applicable;

static discharge;

H electromagnetic fields;

ted disturbances induced by electromagnetic fields;
hsient bursts;

gh-energy voltage surges.

the tests of 15.8.1, the criteria for compliance specified in EN.50130-4 and the following §

nctional test, called for in the initial and final measurements, shall be the functional test descr

huired operating condition shall be as described-in*15.1.4 and the equipment shall be tested in

quiescént condition.

nnections to the various inputs and aqutputs shall be made with unscreened cables, unless
cturer's installation data specifies thatlonly screened cables shall be used.

electrostatic discharge test, the discharges shall be applied to the parts of the equipn
ble at access level 2.

In the flast transient burst test,-the’transients shall be applied to the AC mains lines by the direct injeq

a)
b)
mains i
c) electro
d) radiate
e) condud
f) fasttra
g) slow, h
15.8.2 Fon
apply.
a) Thefu
in 15.2
b) There
c) The cg
manufa
d) In the
access
e)
method
f) Ifthee
and if 3

and to the other inputs,/signal, data and control lines by the capacitive clamp method.

gquipment has a’number of identical types of inputs or outputs, then the tests of 15.8.1 ), f), an
pplicable a) and™), shall be applied to one of each type.

15.9 Supply voltage variation (operational)

hall

bed

the

the

hent

15.9.1 Objectof the test

To demonstrate the ability to function correctly over the anticipated range of supply voltage conditions.

15.9.2 Test procedure

15.9.2.1

General

No reference can be made to an International Standard as of the publication date of this part of ISO 7240.

Subject the specimen to each of the specified power-supply conditions until temperature stability is reached
and the functional test has been conducted.
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