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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

non-govern
Internationg

Internationg
The main t
adopted by

Internationg

Attention is
rights. ISO

ISO 7240-1
Subcommit

This first eg
been techn

ISO 7240 ¢
Part 1:
Part 2:
Part 4:
Part 5:
Part 6:
Part 7:
Part 8:

Part 9:

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, Part2.
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.

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

ition of ISO 7240-16 together with ISO 7240-19 cancels ‘and replaces IEC 60849:1998, which
cally revised.

bnsists of the following parts, under the generaliitle 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 smoké detectors using scattered light, transmitted light or ionization
Carbon-menoxide fire detectors using an electro-chemical cell in combination with a heat sens

Test'fires for fire detectors (Technical Specification)

the

ards

an

tent

fing,

has

pr

Part 10: Point-type flame detectors
Part 11: Manual call points
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)

Vi

Part 14: Guidelines for drafting codes of practice for design, installation and use of fire detection and fire
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— Part 15: Point type fire detectors using scattered light, transmitted light or ionization sensors in
combination with a heat sensor

— 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 smokg sensor, an
electrochemical-cell carbon-monoxide sensor and a heat sensor

A part 26 dealing with oil mist detectors and a part 28 dealing with fire protection contrel‘equipment are under
development.
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Introduction

Sound system control and indicating equipment (s.s.c.i.e.) forms part of a sound system for emergency
purposes (s.s.e.p.). An s.s.e.p. operates automatically or manually in a building or structure to alert occupants
to a hazard which may require their evacuation in a safe and orderly manner. Equipment to warn occupants is
therefore required to function after the hazard has been detected. Fire in a building is a common hazard which

is often detgcted by an automatic fire detection and alarm system. An 5.5.6.p. may operate as part ol a

detection a
those for st
combined W

This part of
Sound sys§
IEC/TC 100

This part off
basis of n
requiremen

of associate¢d requirements, in order for s.s.c.i.e. with different combinations of functions to comply with

part of ISC
ISO 7240-1
provided, e

This part o
practice, sU
tests speci
performanc;
not intende

nd alarm system or may function in conjunction with other emergency detection systems,csuc
prms, earthquakes and bomb threats. The s.s.c.i.e. may be a separate unit or may be,‘physi
ith the fire detection control and indicating equipment (see ISO 7240-2).

ISO 7240 has been prepared by Subcommittee ISO/TC 21/SC 3 and is based oh|EC 60849:1
fems for emergency purposes, prepared by the International Electrotechnical Commis
, Audio, video and multimedia systems and equipment.

ISO 7240 follows the format of, and has similar requirements to, ISO7240-2 and is drafted on
andatory functions which are to be provided on all s.s.c.i.e.~and optional functions
s) which may be provided. Each optional function is included as{a separate entity, with its owr

7240. It is intended that the options be used for specific applications, as recommende
O and the emergency management plan. Other functionssassociated with an s.s.e.p. may als
en if they are not specified in this part of ISO 7240.

ch as corrosion, vibration, direct impact, indirect shock and electromagnetic interference. S
fied are intended to assess the performance of the s.s.c.i.e. under such conditions.
e of the s.s.c.i.e. is assessed from the results obtained in specific tests. This part of ISO 724
 to place any other restrictions on the design and construction of such equipment.

fire
n as
cally

998,
sion

the
with
set
this
d in
b be

f 1ISO 7240 contains specific tests that subject .the” equipment to conditions likely to be met in

bme
The
0is

viii
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Fire detection and alarm systems —

Part 16:
Sound system control and indicating equipment

1

This
con
emg

brogdcast information for the protection of lives within one or more specified)areas in an emergen

a ra
loud
ISO

The)
ISO
con
des
S.S.

The]
haz

Thid
ins

Thig

2

The]
refe
doc

ISO

Scope

part of ISO 7240 specifies the requirements, test methods and performance criteria for so
rol and indicating equipment (s.s.c.i.e.) for use in buildings and structures“as‘part of a sound
rgency purposes (s.s.e.p.) (item C of Figure 2 in ISO 7240-1:2005). The™s,s.c.i.e. is primarily
pid and orderly mobilization of occupants in an indoor or outdoor,_area. This includes syg
speakers to broadcast voice announcements for emergency, purposes, alert signals con
7731, and evacuate signals complying with ISO 8201.

overall requirements of an s.s.e.p., especially concerning~audibility and intelligibility, are cont
7240-19. In addition to ensuring compliance with this\part of ISO 7240, the manufacturer

gn and usability. For example, some regulations, require certain optional functions to be ava
C.i.e. installed within the jurisdiction.

use of the equipment for normal sound(reinforcement and distribution systems purposes
Ardous circumstances is not excluded.

part of ISO 7240 can also be used for the assessment of similar control and indicating equipn
stems where the warning-signal broadcast does not include a voice message.

part of ISO 7240 does npt apply to systems using only sounders or bells.

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

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

und system
system for
intended to
cy, to effect
tems using
plying with

hined within
should also

sider the requirements of 1ISO 7240-19, national regulations, codes and standards that affect {he s.s.c.i.e.

lable on all

under non-

hent for use

For dated
referenced

ISO

ISO

ISO

7240-2:2003, Fire detection and alarm systems — Part 2: Control and indicating equipment
7240-4:2003, Fire detection and alarm systems — Part 4: Power supply equipment

7240-5, Fire detection and alarm systems — Part 5: Point-type heat detectors

ISO 7240-6, Fire detection and alarm systems — Part 6: Carbon monoxide fire detectors using electro-
chemical cells

ISO 7240-7, Fire detection and alarm systems — Part 7: Point-type smoke detectors using scattered light,

tran

smitted light or ionization
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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

ISO/TS 7240-9, Fire detection and alarm systems — Part 9: Test fires for fire detectors

ISO 7240-1

ISO 7240-1

0, Fire detection and alarm systems — Part 10: Point-type flame detectors

1, Fire detection and alarm systems — Part 11: Manual call points

ISO 7240-12, Fire detection and alarm systems — Part 12: Line type smoke detectors using a transmitted

optical beam

ISO 72401

ISO/TR 724
design, insf

ISO 7240-1
transmitted

ISO 7240-1
sound syst§

ISO 7240-2
ISO 7240-2
ISO 7731, §
ISO 8201, 4
IEC 60068-
IEC 60068-
IEC 60068-

IEC 60068-
similar dyné

IEC 60068-
IEC 60068-

IEC 60268-

3, Fire detection and alarm systems — Part 13: Compatibility assessment of system componer

0-14, Fire detection and alarm systems — Part 14: Guidelines for drafting codes of\practice
allation and use of fire detection and fire alarm systems in and around buildings

b, Fire detection and alarm systems — Part 15: Point type fire detectors\using scattered |
light or ionization sensors in combination with a heat sensor

O, Fire detection and alarm systems — Part 19: Design, installation,ccofmmissioning and servid
ms for emergency purposes

1, Fire detection and alarm systems — Part 21: Routing equipment

P, Fire detection and alarm systems — Part 22: Smoke detection equipment for ducts
EFrgonomics — Danger signals for public and work areas — Auditory danger signals
\coustics — Audible emergency evacuation sighal

1, Environmental testing — Part 1: General and guidance

P-1, Environmental testing — Part(2:)Tests. Tests A: Cold

P-6, Environmental testing —Part 2: Tests. Test Fc: Vibration (sinusoidal)

P-47, Environmental testing — Part 2-47: Test — Mounting of specimens for vibration, impact
mic tests

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

1, Solind system equipment — Part 1: General

IEC 60268-

-')nnA, Sound. eyefnm nquipmnnf — Part 4- Aﬂiﬁrnphnnne

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

ts

for

ght,

e of

and

IEC 60721-3-3:2002, Classification of environmental conditions — Part 3-3: Classification 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, definitions and abbreviated terms

For the purposes of this document, the terms and definitions given in ISO 7240-1 and the following apply. See
also ISO 7240-1:2005, Figure 2.

3.1 Terms and definitions

3.1.1

automatic mode

mode of operation of a sound system which is linked to an emergency detection system, or other means of
rg—the—s 5 cast-emergency—messages ithotthumean—intervention—n a manner

blies

grgency microphone
mictophone dedicated for use by competent personnel during the voice-alarm condition

3.1.Il
emergency microphone control
manual control which activates an emergency microphone (also‘called a “push-to-talk” control)

31.p
emergency loudspeaker zone
subgivision of the premises such that the occurrence of an emergency within it will be indicated separately
fronp any other subdivision at the s.s.c.i.e. and broadcast separately within the subdivision

31.p
fungtional condition

conflition of the s.s.c.i.e. characterized by.its indication at the s.s.c.i.e
NOTE The functional conditions recognized in this part of ISO 7240 are
— |the quiescent condition,

— | the voice-alarm conditiop;

— | the fault-warning condition,

— |the disabled condition, and

— | the test condition.

347
manuakmode
mode-of operation where an operator is directly in control of the broadcast of live or pre-recorded sounds,
especially those of an emergency nature

3.1.8

quiescent condition

functional condition characterised by the absence of the voice-alarm, fault-warning, disabled and test
conditions

3.1.9

transmission path

physical connection between s.s.e.p. components (external to the cabinet of the component) used for the
transmission of information, including audio and/or power

© 1SO 2007 — All rights reserved 3
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3.1.10

voice-alarm condition
alert signal, evacuate signal, recorded or live emergency signal broadcast in at least one emergency
loudspeaker zone

3.2 Abbreviations

c.i.e.

r.m.s.

control and indicating equipment

root mean squared

S/N

s.s.e.p

THD

4 Gene

41

411 Ifa
(see also A

41.2 If fy
compliance

4.2 Compined s.s.c.i.e. and c.i.e.

When the {
and outputs

a) Asingl

b) Indicat

functio

4.3 Pow

Power-supq
the s.s.c.i.e

S.S.C.i.¢.

General

signal-to-noise ratio
sound system control and indicating equipment
sound system for emergency purposes

total harmonic distortion

ral requirements

h optional function is included in the s.s.c.i.e., then all the.corresponding requirements shall be
hnex A).

nctions other than those specified in this part of1SO 7240 are provided, they shall not jeopar]
with any requirements of this part of ISO 7240.

.s.c.i.e. and c.i.e. are in the same cabinet, they may share common indications, manual con
(see Annex B). In this case, the.following shall apply.

e fault in the c.i.e. shall not adversely affect the mandatory functions of the s.s.c.i.e.

on(s) and manual_eontrol(s) associated with the s.s.c.i.e which are dedicated to the fault-war
n shall be clearly-identifiable.

pr supply-

ly equipment shall comply with the requirements of ISO 7240-4 and may be internal or extern
cabinet.

met

dize

rols

hing

Al to

The power supply may be shared with that of the emergency detection system.

5 General requirements for indications

5.1 Disp

5.1.1

lay of functional conditions

described in Clauses 6 to 10:

quiescent condition;

The s.s.c.i.e. shall be capable of unambiguously indicating the following functional conditions, as

© 1SO 2007 — All rights reserved
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voice-alarm condition;
fault-warning condition;
disabled condition (optional function);

test condition (optional function).

5.1.2 The s.s.c.i.e. shall be capable of being simultaneously, in any combination of the following functional
conditions:

5.2

All
ISO

5.3
Wh

may
whi

5.4

5.4.
sup

54.
give

5.5

Wh
con

one or more voice-alarm conditions;
fault-warning condition;
disablement condition;
test condition.

Display of indications

mandatory indications shall be clearly identifiable, except where otherwise specified in
7240.

Indications on alphanumeric displays
pre an alphanumeric display is used to display indications relating to different functional condi

be displayed at the same time. However, for each functional condition, there shall be only on
h all of the fields relating to that functional condition are grouped.

Indication of the supply of power

1 A visible indication shall be given by means of a separate light-emitting indicator while thg
plied with power.

P Where the s.s.c.i.e. is distributed in more than one cabinet, an indication of supply of po
n at each distributed cabinet.

Additional indications

usion.

his part of

tions, these
e window in

s.s.c.i.e. is

ver shall be

bre indications” are used in addition to mandatory indications, these shall not result in confradiction or

6

Soi | liti

Any kind of system information may be displayed during the quiescent condition. However, no indications shall
be given that can be confused with indications used in

the voice-alarm condition,
the fault-warning condition,
the disabled condition, or

the test condition.
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7 Voice-alarm condition

7.1 Reception and processing of alarm signal

711
emergency detection system (see Annex C) and/or manual controls, and causing the appropriate alarm
warning-signal outputs to be activated within 3 s, or after the expiry of any delay period (see 7.6).

7.1.2 The mandatory indications and/or outputs shall not be falsified by multiple signals received from
same or different emergency detection systems and/or manual controls.

The s.s.c.i.e. shall be capable of receiving and processing voice-alarm condition signals from an

and

the

7.1.3 Where the s.s.c.i.e. and the c.i.e. are in separate cabinets, failure of the transmission path betw
the emergephcy detection system and the s.s.c.i.e. shall not affect the operation of the s.s.c.i.e. or any.chg
of state of the voice-alarm condition.

7.1.4 Where the s.s.c.i.e. is used for non-emergency purposes (e.g. paging, music or general pre-reco
announcenients), the voice-alarm condition shall disable or override any functions not eonnected with
emergency [functions.

7.2 Alert signal — Optional function
7.21 The s.s.c.i.e. may produce one or more alert signals complying with \S©’7731.

NOTE he alert signal can be used together with an emergency management plan (see 1SO 7240-19) to
occupants to|a hazard and to prompt evacuation supervisors to attend controhpoints and prepare for further instruction

Different algrt signals may be used to alert trained personnel to_different hazards.

7.2.2 Where a voice signal is used as part of the alert signal, the alert signal shall precede the

exceed 30 9
7.2.3 Wh

Where an 3
and may in

7.3 Evac

7.3.1 The

The use of
manageme
evacuation
incorporate

voice message for 3 s to 10 s. Successiveialert signals and messages shall then continue
atically or manually changed or silenced~The interval between successive messages shall

and alert signals shall be broadcast whenever periods of silence might otherwise exceed 10 s|

ere more than one alert signal is provided, each signal shall be clearly distinguishable.

lert signal is used as part of.anmvautomatic evacuation plan, it should precede the evacuate si
tlude voice messages.

uate signal

evacuate signal'may be preceded by an alert signal (see 7.2).

an alert signal, together with an evacuate signal, should be assessed as part of an emergg
nt plan_(see ISO 7240-19). For buildings and structures where the plan requires the unassi
of ocelipants, the s.s.e.p. may be configured to generate a warning signal that does
an’alert signal.

een
nge

ded
the

alert
S.

first
until
not

jnal

Ency
sted
not

7.3.2 The evacuate signal shall include the tone signal and pre-recorded voice messages, as specified in

ISO 8201.

Manufacturers may implement other signal templates to satisfy specific mandated national requirements.

7.4

Indication of the voice-alarm condition

The presence of a voice-alarm condition shall be indicated on the s.s.c.i.e., without prior manual intervention,

by

a) a visible indication by means of a separate discrete light-emitting indicator (the general voice-alarm-
activated indicator);
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b) a visible indication for each activated emergency loudspeaker zone where manual controls are provided;
this may be by means of separate discrete indicators or an alphanumeric display, as specified in 14.8;

c) an optional audible indication, as specified in 7.5.

7.5 Audible warning — Optional function

7.5.1 An audible warning, at the s.s.c.i.e., of the voice-alarm condition may be the same as that for the fault-
warning condition. If they are different, the voice-alarm condition warning shall have priority.

7.5 The-audible \uarning shall be r\apahln of hoing silenced-at access level 1. or 2 (cnn Annex D for more
infofmation on access levels).

7.5.8 The audible warning shall be silenced automatically when the s.s.c.i.e. is reset from the voice-alarm
con(ition.

7.6| Delay before entering the voice-alarm condition — Optional function

Thel s.s.c.i.e. may be provided with a facility to introduce a delay before entering the voice-alarm ¢ondition. In
this|case, the following shall apply.

a) |The configuration of delays shall be selectable at access level.3 (see Annex D for more infprmation on
access levels).

b) | The operation of the delay shall be in increments not exceeding 1 min, up to a maximum of 10|min.
c) |The delay to one output signal shall not affect the dé€lay to other outputs.

d) |It shall be possible to override the delay by a-mranual operation at access level 1 and/or by a sjgnal from a
manual call point.

e) |There shall be a provision to switch onrand switch off delays by means of a manual operation at access
level 2.

f) |There may be a provision to automatically switch on and/or switch off delays by means of a
programmable timer, which shall be configurable at access level 3.

g) |A separate light-emitting indicator and/or a field on the alphanumeric display shall be visible when an

alarm signal is received and the delay is activated. This indication shall be suppressed after {he s.s.c.i.e.
enters the voice-alarm condition.

7.7| Phased evacuation — Optional function

Thels.s.cli;e: may be provided with a facility to delay the warning signals to the emergency loudspeaker zones
(see 7-6). The following shall apply.

a) The facility shall be configurable at access level 3 (see Annex D for more information on access levels).

b) There may be a provision to switch between manual mode and a phased evacuation sequence by means
of a manual operation at access level 2.

c) When switching from phased evacuation to manual mode, the phased evacuation sequence shall halt.

d) When switching from manual mode to phased evacuation, the phased evacuation sequence shall resume
from the point at which it was halted.

© 1SO 2007 — All rights reserved 7


https://standardsiso.com/api/?name=6e023936c6fbbc3112f874c545817595

ISO 7240-

16:2007(E)

7.8 Silencing the voice-alarm condition

7.8.1 Sile

7.8.1.1

ncing the voice-alarm condition from the emergency detection system

Where the voice-alarm condition has been initiated from the emergency detection system,

s.s.c.i.e. shall respond appropriately to a silence instruction from the emergency detection system.

the

7.8.1.2 The silencing procedure may allow for the completion of messages in the process of being
broadcast.

7.8.2 Silepcingof thevoice=atarmconditiomrwithra mmanuat controt="Optiomat functiom
7.8.21 The voice-alarm condition may be manually silenced at the s.s.c.i.e. at access level 2.

7.8.2.2 Following silencing, it shall be possible to reactivate the voice-alarm condition at aceess level P.
7.9 Resat of the voice-alarm condition

7.9.1 Reset of the voice-alarm condition from the emergency detection system

Where the

voice-alarm condition has been initiated from the emergency detection system, the s.s.c.i.e. §

implement a reset instruction from the emergency detection system.

7.9.2 Reset of the voice-alarm condition with a manual control <'Optional function

hall

7.9.21 A separate manual control at the s.s.c.i.e. may be provided to reset the voice-alarm condition.

This contro| shall be accessible at access level 2, used only_for reset, and may be the same as that used for

reset from the fault-warning condition.

7.9.2.2 Following a reset operation, the indication.of the correct functional condition corresponding to|any

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

7.10 Output to alarm devices — Optional function

The s.s.c.i.¢. may have a provision for.the automatic transmission of alarm signals to alarm devices, such as

beacons and vibrating devices. In this_.case, the following shall apply.

a) It shall|be possible to deactivate the alarm devices at access level 2.

b) Following deactivation, it shall be possible to reactivate the alarm devices at access level 2.

c) The algrm deviees’shall not be deactivated automatically.

d) It shalll be“possible to configure the s.s.c.i.e. at access level 3, to automatically reactivate the alarm
devices if-an alarm is reported in another emergency loudspeaker zone.

7.11 Voice-alarm condition output signal — Optional function

The s.s.c.i.e. may have a provision for transmitting the voice-alarm condition. In this case, it shall activate the

output only

in the voice-alarm condition.
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8 Fault-warning condition

8.1 Reception and processing of fault signals

8.1.1 The s.s.c.i.e. shall enter the fault-warning condition when signals are received that, after any
necessary processing, are interpreted as a fault.

8.1.2 The s.s.c.i.e. shall be capable of simultaneously recognizing all of the faults specified in 8.2, and in
8.3 if provided, unless this is prevented by

— rthepresence of voice=atarmnTsignats i thesame emergency foudspeakerzome,; arnd/or
— |the disablement of the corresponding emergency loudspeaker zone or function, and/or,
— |the testing of a corresponding zone or function.

8.1.8 The s.s.c.i.e. shall enter the fault-warning condition within 100 s of the ,oecurrence of the|fault or the

recgption of a fault signal, or as otherwise specified in this part of ISO 7240, or within another time period, as
spegified in other parts of ISO 7240.

8.2| Indication of faults in specified functions

8.21 The presence of faults in specified functions shall be indicated without prior manual interdention. The
faulf-warning condition is established when the following are ptesent:

a) |a visible indication by means of a separate light-emitting indicator (the general fault-warning indicator);
b) |a visible indication for each recognized fault, as-Specified in 8.2.4, 8.2.5 and 8.3 (if provided);
¢) |an audible indication, as specified in 8.4,

8.2.2 If the indication is by means of .separate light-emitting indicators, these may be the same as those
usefl to indicate disablement and/or testing of the corresponding emergency loudspeaker zones or|functions.

8.2.8 If the indication is on an.alphanumeric display that cannot simultaneously indicate all of thg faults, the
follgwing shall apply.

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

b) |Suppressed fatlt-indications shall be capable of being displayed by means of a manual ¢peration at
access levell}~er 2, which interrogates only fault indications.

8.24 The\following faults shall be indicated by means of separate light-emitting indicatord and/or an
alphanumeric display. The following indications may be suppressed during the voice-alarm conditign:

a) anindication at least common to anv nower-supply fault resulting from
J Ll i 4 ~J

— a short-circuit or an interruption in a transmission path to power-supply equipment (item C7 of
Figure 2 of ISO 7240-1:2005), where the power supply is contained in a different cabinet from that of
the s.s.c.i.e.;

— power-supply equipment faults, as specified in ISO 7240-4;

b) an indication at least common to any single earth fault of less than 50 kQ that affects a mandatory
function and which is not otherwise indicated as a fault of a supervised function;

c) an indication of the rupture of any fuse or the operation of any protective device that is capable of
affecting a mandatory function in the voice-alarm condition;
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d) an indication of any short-circuit or interruption, at least common to all transmission paths between parts
of the s.s.c.i.e. contained in more than one mechanical cabinet that is capable of affecting a mandatory
function and that is not otherwise indicated as a fault of a supervised function;

8.2.5 The following faults shall be indicated at least by means of the general fault-warning indicator:

than one cabinet, where the fault does not affect a mandatory function;

a short-circuit or interruption of the transmission path to the microphone capsule, if provided;

any short-circuit or interruption in a transmission path between parts of the s.s.c.i.e. contained in more

a)

b)

c) any sh
where

d) any sh
devices

e) afailur

8.26 The

8.2.6.1

function

The s.s.c.i.¢. may have a provision for an indication of faults related ta'the transmission path to the emergeg

detection s
detection s
display.

8.2.6.2
The s.s.c.i.
case, the s

zone shall
display.

8.3 Syst

pri-circuit or interruption in a transmission path between the s.s.c.i.e. and the loudspeaker) €
he fault does not affect the operation of the loudspeaker;

ort-circuit or interruption in the voice-alarm transmission path between the s.s.c.i(ey-and a
5, if used (see 7.10);

e of any power amplifier.

following are provisions for faults related to specific functions.

ystem. In this case, the short-circuit or interruption of<the transmission path to the emergg
stem shall be indicated by means of a separate light-emitting indicator and/or an alphanun
Faults related to emergency loudspeaker zones — Optional function

. may have a provision for an indication of Taults related to emergency loudspeaker zones. In

ort-circuit or interruption of a transmissjon path between the s.s.c.i.e. and the loudspeakers in
be indicated by means of a separate light-emitting indicator per zone and/or an alphanunm

em fault

A system f
fault may

fulfilled. In the event of a system fault, at least the following shall apply.

a) A system fault shall be visibly indicated by means of the general fault-warning indicator and a sep4g

ult is a fault, as specified in 15.4 or 15.6, in the case of a software-controlled s.s.c.i.e. A sys
revent the requiremeénts of this part of ISO 7240, other than those specified below, from b

ven

arm

Faults related to the transmission path to the emergency detection system — Optiopnal

Ency
ncy
eric

this
that
eric

tem
Bing

rate
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3is

light-erpitting indicator. These indications shall not be suppressed by any other functional condition of
s.s.c.i.¢., and’shall remain until a manual reset and/or another manual operation at access level 2 or
carried|out,

b) A system fault shall be audibly indicated. This indication may be capable of being silenced.

8.4 Audible indication

8.4.1 The audible indication of faults in 8.2 shall be capable of being silenced manually at access level 1 or

2. The same manual operation may be used as that for silencing the audible indication in the voice-alarm

condition.

8.4.2 The audible indication shall be silenced automatically if the s.s.c.i.e. is automatically reset from the
fault-warning condition.

10
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8.4.3 If previously silenced, the audible indication shall re-sound for each newly recognised fault.

8.5 Reset of fault indications
8.5.1 The indications of faults in 8.2 shall be capable of being reset
— automatically when faults are no longer recognised, and/or

— by a manual operation at access level 2, which may be the same as that used for resetting from the
voice-alarm condition.

8.5.2 Following the completion of the reset process, the indication of the correct functiona| conditions
corresponding to any received signals shall either remain or be re-established within 100 s.

8.6| Fault-warning condition output signal

Thel s.s.c.i.e. shall have an output to transmit the fault-warning condition specified in 8.2. The output signal
shall be given if the s.s.c.i.e. is de-energized.

9 |Disabled condition — Optional function

9.1 General

9.1.1 The s.s.ci.e. may have a provision to independently disable and re-enable each [emergency
loudspeaker zone by means of manual operations at access level 2.

9.1.2 Disabled emergency loudspeaker zones.shall inhibit all corresponding mandatory indications and/or
outputs, but shall not prevent other mandatory indications and/or outputs.

9.1.8 The s.s.c.i.e. shall be in the disabled condition while a disablement in accordange with the
requirements of 9.1.1 exists.

9.1. Disablement and re-enablement shall not be affected by a reset from the voice-alarm gondition or
fronp the fault-warning condition

9.2| Indication of the disabled condition

Thel| disabled conditien-shall be indicated visibly by means of the following:
a) |a separateiight-emitting indicator (the general disablement indicator);

b) |an indication for each emergency loudspeaker zone, as specified in 9.1.1.

9.3 _Indication of specific disablements

9.3.1 Each emergency loudspeaker zone shall be indicated by means of separate light-emitting indicators
and/or an alphanumeric display. The indications shall not be suppressed during the voice-alarm condition.

9.3.2 Disablements shall be indicated within 2 s of completion of the manual operation. Where the
disablement cannot be completed within 2 s, it shall be indicated within 2 s from the commencement of the
disabling process.

9.3.3 The same light-emitting indicator may be used as that for the indication of the corresponding fault,

although the indication shall be distinguishable. The same light-emitting indicator and the same indication may
be used to indicate a disabled emergency loudspeaker zone and an emergency loudspeaker zone under test.
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9.34

disablements because of its limited capacity, at least the following shall apply.

a)

b)

The presence of suppressed disablement indications shall be indicated;

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

Suppressed disablement indications shall be capable of being displayed, independently of other

indications, by means of a manual operation at access level 1 or 2, which interrogates only the

disable

ment indications.

9.4 Disablement condition output — Optional function

The s.s.C.i.¢. may have a provision to transmit a general disablement signal, as specified in 9.2.

10 Test ¢ondition — Optional function
10.1 Gengral
The s.s.c.i.e. may have a provision for testing the processing and indication of alarm-input signals. This

inhibit the fequirements during the voice-alarm condition which correspond to that emergency loudspe

zone. In thi
a) Thes.s
b) Atests
c) Itshall

d) Emerg

loudsp

10.2 Indid
The test co
a) asepa
b) anindi
10.3 Indiq

Emergency
indicator fo

b case, at least the following shall apply.

.c.i.e. shall be in the test condition while one or more zones afe under test.

tate shall only be entered and cancelled by a manual operation at access level 2 or 3.
be possible to test the operation of each emergencydoudspeaker zone individually.

bncy loudspeaker zones in the test state shall.not prevent the mandatory outputs to emergg
baker zones not in the test state.

ation of the test condition

hdition shall be indicated visibly, bys-means of the following:
fate light-emitting indicator (the'general test indicator);

cation for each emergencyloudspeaker zone, as specified in 10.3.

ation of specificcemergency loudspeaker zones in the test state

loudspeaker.zones in the test state shall be visibly indicated by means of a separate light-emi
I each zQne and/or an alphanumeric display. The same light-emitting indicator and the s

indication npjay be tsed to indicate an emergency loudspeaker zone under test and a disabled zone. Ent

test states
alphanume

shall \be indicated within 2 s of the completion of the manual operation. For indications
icdisplays, at least the requirements of 9.3.4 shall apply.

may
bker

ENCy
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11 Manu

al mode control — Optional function

11.1 General

11.1.1 The s.s.c.ii.e. may have a provision to manually initiate the alarm output signals to emergency

loudspeake

r zones. Where the control is provided, the following shall apply.

a) The control shall be accessible only at access level 2.

12
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The control shall initiate each emergency loudspeaker zone individually or in groups of
loudspeaker zones.

The initiation of the control shall not prevent mandatory indications and outputs to other
loudspeaker zones.

11.1.2 In the manual mode, the receiving and display of signals shall not be inhibited.

11.1.3

automatic mode shall reinstate the phased evacuation sequence as if it had not been halted.

11.9trdficati ¢ toud , t — it

emergency

emergency

In the manual mode, any phased evacuation sequence shall be halted. Returning the system to

Thel initiation of an emergency loudspeaker zone shall be visibly indicated without prior manual fintervention
and|shall not be suppressed. The indication shall be by the following means:

a) |a separate light-emitting indicator (the general alarm-output-activated indicator);

b) |an indication for each emergency loudspeaker zone and/or an alphanumeric display.

NOTE It is not necessary that these indicators distinguish which emergency-message is being broadcast in each
emergency loudspeaker zone.

11.8 Indication of emergency loudspeaker zones in the fault-warning condition — Optional
funiction

An |ndication of a fault-warning condition that can prevent:the generation and transmission of the warning
sigrfal to the emergency loudspeaker zone(s) associatedowith each manual control may be avail@ble without
any|manual action and, if available, shall not be suppressed. This indication shall be by

a) |a separate light-emitting indicator (the generalfault-warning indicator), and

b) |an indication for each emergency loudspeaker zone and/or an indication for defined group(s) gf zones.
11.4 Indication of emergency loudspeaker zones in the disabled condition — Optionial
funiction

An |ndication of a disabled candition in the emergency loudspeaker zone(s) associated with each manual
confrol may be available without any manual action and, if available, shall not be suppressed. Th|s indication
shall be by

a) |a separate light-émitting indicator (the general disablement indicator), and

b) |an indication\for each emergency loudspeaker zone and/or an indication for defined group(s) gf zones.
12 |Interface to external control device(s) — Optional function

Thets-see- ey havea pIUV;D;UII fot ;lltci'fau;lly to (GII) externatcontrol dcv;uc(c), steh-as-standardized user
interfaces. In this case, the following shall apply.

a) The interface shall allow only access level 1 and 2 functions.

b) The mandatory functions of the s.s.c.i.e. shall not be overridden.

c) Any short-circuit, interruption or earth fault in the transmission path to the external device(s) shall

1) not prevent the mandatory function of the s.s.c.i.e., and

2) be indicated on the s.s.c.i.e., at least by means of the general fault-warning indicator.
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13 Emergency microphone — Optional function

13.1 General

The s.s.c.i.e. may have a provision for an emergency microphone. Where an emergency microphone is

provided, the following shall apply.

a) The emergency microphone shall have priority over all other sound source inputs, including pre-recorded
messages.

b) Anem ded
at accqss level 2.

c) The emergency microphone control shall mute alert and evacuate signals within the selected emergegncy
loudspeaker zone.

d) Use of|the emergency microphone shall not reset an existing functional condition. Afterthe microphone is
no londer used, the functional condition shall be re-established.

e) Unless| 13.3 applies, the microphone shall broadcast voice messages «fa)a pre-configured set of
emergency loudspeaker zones.

13.2 Micrpphone priority — Optional function

13.2.1 Where more than one microphone can be connected to.the s.s.c.i.e., the microphones may be

configurablé for priority at access level 3 or access level 4.

13.2.2 Where more than one microphone is configured at each priority level, only one microphone shall be

active at any one time. If more than one microphone at‘the same priority is activated, the most rec¢ntly

activated m

crophone shall be enabled.

13.3 Micrpphone emergency loudspeakerzone control — Optional function

The s.s.c.i.¢. may be configurable to route;microphone messages to groups of emergency loudspeaker zopes,
with each gfoup containing at least one.emergency loudspeaker zone.

14 Design requirements

14.1 Geng¢ral requirements and manufacturer's declarations

1411 Thg s.s.c.i:e./shall comply with the design requirements of Clause 14, where relevant to|the
technology [useds~-Seme requirements can be verified by testing. Others can be verified only by inspectign of

the design

hnd its accompanying documentation because of the impracticability of testing all of the posg

ible

combinationsof functions and of establishing the long-term reliability of the s.s.c.i.e.

14.1.2

a)

b)

In order to assist the process of design inspection, the manufacturer shall declare in writing 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 s.s.c.i.e. [e.g. ISO 9001 1)], and

the components of the s.s.c.i.e. have been selected for the intended purpose and are expected to operate
within their specification when the environmental conditions outside the cabinet of the s.s.c.i.e. comply
with IEC 60721-3-3:2002, class 3k5.

1)

14

Quality management systems — Requirements
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14.2 Documentation

14.2.1 The manufacturer shall prepare installation and user documentation, which shall be submitted to the
testing authority together with the s.s.c.i.e. This shall comprise at least the following:

a) a general description of the equipment, including a list of
1) the optional functions of this part of ISO 7240,
2) the functions relating to other parts of ISO 7240, and

3) the ancillary functions not required by this part of ISO 7240;

b) |technical specifications of the inputs and outputs of the s.s.c.i.e., sufficient to permit an asSesgment of the
mechanical, electrical, and software compatibility with other components of the system-(e)g. as described
in ISO 7240-1), including where relevant

1) the power requirements for recommended operation,

2) the maximum number of emergency loudspeaker zones,

3) the maximum number of alarm inputs from an emergency detection-system,

4) the maximum and minimum electrical ratings for each input andyoutput,

5) information on the communication parameters employed<n each transmission path,
6) recommended cable parameters for each transmission-path,

7) fuse ratings, and

8) information concerning the connection of a.microphone, when included;

c) |installation information, including

1) the suitability for use in various environments,

2) how the requirements of 14.3.3'and 14.5.3 can be met if the s.s.c.i.e. is contained in mare than one
cabinet,

3) how the requirements, of 14.3.3 and 14.5.4 can be met if the s.s.c.i.e is designed to bg used with
power-supply equipmeént contained in a separate cabinet,

4) mounting instructions, and

5) instructions for connecting the inputs and outputs;
d) |configuring\ahd commissioning instructions;

e) |operating instructions;

f) |setvice and maintenance information.

14.2.2 The manufacturer shall prepare design documentation, which shall be submitted to the testing
authority together with the s.s.c.i.e. This documentation shall include drawings, lists of parts, 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.

14.3 Mechanical design requirements

14.3.1 The cabinet of the s.s.c.i.e. shall be of robust construction, consistent with the method of installation
recommended in the documentation. It shall meet at least classification IP30 of IEC 60529:2001.

14.3.2 All interconnections and settings inside the cabinet shall be accessible at access level 3.
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14.3.3 The s.s.c.i.e. may be housed in more than one cabinet. If the documentation shows that the cabinets
may be installed in locations distributed within a site, then all of the mandatory manual controls and indicators

shall be on one cabinet or on cabinets declared to be suitable only for mounting adjacent to each other.
NOTE For the purposes of 14.3.3, adjacent cabinets are those that are mounted in physical contact with each other.

14.3.4 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.

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

14.4 Elecfricaland other design requirements

14.4.1 Trapsitions between the main and the standby power sources shall not change any indications and/or
the state offany outputs, except those relating to the power supplies.

14.4.2 If the s.s.c.i.e. has a provision for disconnecting or adjusting the main or the standby power soyrce,
this shall bg possible only at access level 3 or 4.

14.5 Integrity of transmission paths

14.5.1 A fault in any transmission path between the s.s.c.i.e. and other components of the s.s.e.p.| (as

defined in ISO 7240-1) shall not affect the correct functioning of the s:s.c.i.e. or of any other reqyired

transmissioh path.

14.5.2 A short-circuit or an interruption in the transmission path to(a) loudspeaker(s) shall not affect more

than one emergency loudspeaker zone for more than 100 s following the occurrence of the fault.

14.5.3 A short-circuit or an interruption in any transmission_path between distributed cabinets of an s.s.q.i.e.

shall not prevent the activation of the alarm output to more’than one emergency loudspeaker zone for longer

than 100 s following the occurrence of the fault.

14.5.4 Where the s.s.ci.e. is designed to be. used with a power supply (itemL of Figure{ in

ISO 7240-1}2005) contained in a separate cabinet, then an interface shall be provided for at least |two

transmissioh paths to the power supply, such'that a short-circuit or an interruption in one shall not preven{ the

supply of pgwer to the s.s.c.i.e.

14.6 Accgéssibility of indications and controls

NOTE 1 $ee also Annex D.

Four access levels shall bge provided on the s.s.c.i.e., from access level 1 (most accessible) to access leyel 4

(least accessible). Manual controls and other functions shall be grouped on the appropriate access level, as

specified in|this part 6f SO 7240. The following shall apply.

a) All mandateryindications shall be visible at access level 1 without prior manual intervention (e.g. the rjeed
to open a:door).

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

c) Indications and manual controls which are mandatory at access level 1 shall also be accessible at access
level 2.

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

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

f)  The entry to access level 4 shall be restricted by special means that are not part of the s.s.c.i.e.

NOTE 2 Further access levels are permitted, provided that they are distinct from the access levels described in this

part of ISO 7240.
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14.7 Indications by means of light-emitting indicators

14.7.1 Mandatory indications from light-emitting indicators shall be visible in an ambient light intensity up to
500 Ix, at any angle up to 22,5° from a line through the indicator perpendicular to its mounting surface

a) at 3 mdistance for the general indications of functional condition,
b) at 3 m distance for the indication of the supply of power,

c) at 0,8 m distance for other indications.

14.1.2 If flashing indications are used, both the on-period and the off-period shall be greater than or equal to
0,29 s, and the frequencies of flash shall not be less than

a) |1 Hz for voice-alarm indications, or
b) 10,2 Hz for fault indications.

14.1.3 If the same light-emitting indicators are used for the indication of specific faults, disablements and
testp, fault indications shall be flashing and disablement or test indications shall be steady.

14.8 Indications on alphanumeric displays

14.8.1 If an alphanumeric display consists of elements or segments, the failure of one of thegse shall not
affert the interpretation of the displayed information.

14.8.2 Alphanumeric displays used for mandatory indications shall have at least one clearly disfinguishable
winglow, consisting of at least two clearly identifiable fields.

14.8.3 If not included in the displayed information,‘the purpose of each field shall be clearly labellg¢d.
14.8.4 \Where roman characters are used, a field shall be capable of containing at least the follow{ng:

a) |at least 16 characters where thé display of a functional condition uses a cross-referenge to other
information to identify the location;

b) |at least 40 characters whetethe display is intended to include the complete information on the location of
a functional condition.

14.8.5 Where other characters are used, a field shall be capable of containing at least the following:

a) |at least 4 characters where the display of a functional condition uses a cross-referenge to other
informationite‘identify the location;

b) |at least.8 characters where the display is intended to include the complete information on the location of a
funetional condition.

14.8.6 Mandatory indications on an alphanumeric display shall be legible for the lesser of 1 h or the duration
of the standby power source, following the display of a new indication of a functional condition, at 0,8 m
distance in ambient light intensities from 5 Ix to 500 Ix and at any angle from the normal to the plane of the
display up to

— 22,5° when viewed from each side;
— 15° when viewed from above and below.
Following the lesser of 1 h or the duration of the standby power source, 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.
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14.9 Colo

urs of indications

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

indications of activated emergency loudspeaker zones;

yellow for indications of

fault warnings,

ablements, and

a) red for
b)
1)
2) dis
3)
c) greenf
14.9.2 Thd

different co

14.10 Au

14101 A
condition a
priority.

14.10.2 T
access doo

60 dBA

85 dBA

NOTE 1
occupied arg

requirementg.

14.11 Testing of indicators

All mandatg

1412 Au

14.121

enpergency loudspeaker zones in the test state;

Output power

pr the indication that the s.s.c.i.e. is supplied with power.

use of different colours is not necessary for indications on alphanumeric displays. Howevsg
ours are used for different indications, the colours used shall be as specified\ini14.9.1.

Hible indications

udible indicators shall be part of the s.s.c.i.,e. The same device ‘Thay be used for voice-a
nd fault-warning condition indications. If they are different, the ‘voice-alarm indicator shall h

he minimum sound level, measured under anechoic_cenditions, at a distance of 1 m with
r on the s.s.c.i.e. closed, shall be either

for voice-alarm indications and 50 dBA for faultswarning indications, or

for voice-alarm indications and 70 dBA fer-fault-warning indications.

[he allowance for two sets of audible-indications contemplates some s.s.c.i.e. being installed in norn
as (such as a security room). The selection of an appropriate sound level can be controlled by nat

ry visible and audibl€’indicators shall be testable by a manual operation at access level 1 or 2.

fio performance

The s.s.c.i.ef. output power shall be declared by the manufacturer.

br, if

arm
ave

any

nally
onal

14122 S

ignal-to-noise ratio

The s.s.c.i.e. shall have an A-weighted signal-to-noise ratio of at least 45 dB (see IEC 60268-1).

14.12.3 Frequency response of s.s.c.i.e.

The frequency response curve of the s.s.c.i.e. shall fit within the non-shaded area in Figure 1 for sound
sources without microphone(s) (e.g. message store) and in Figure 2 for sound sources with microphone(s).

18
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NOTE 1 A bandwidth of 400 Hz to 4 kHz is sufficient to achieve acceptable intelligibility in some acoustic environments.
However, a wider frequency range can be necessary to achieve acceptable intelligibility in more difficult acoustic
environments.

NOTE 2  The frequency response limits exclude loudspeakers.

YA

20

10

1
Y .

125 400 1 /e?oo 4 000 8 000 20000 X

-10 |

-20
Yy

Key

X [1/3 octave frequency band, expressed in hertz
Y relative output signal level, with_reference to 0 dB signal level measured at 1 kHz, expressed in decibels

Figure 1 —s.s/c.i.e. minimum frequency-response limits without microphone(s)
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X 1/3 octaye frequency band, expressed inthertz
Y relative ¢utput signal level, with referenee’to 0 dB signal level measured at 1 kHz, expressed in decibels

Figure 2 — s.s.cd.e-minimum frequency-response limits with microphone(s)

14.13 Mepsage store

Pre-recordgd messages shall be stored in a non-volatile memory that retains the messages when all pqwer
sources arg removed:

14.14 Redundant power amplifiers — Optional function

14.14.1 The s.s.c.i.e. may have a provision for at least one spare power amplifier. In this case,

a) in the event of the failure of a power amplifier, the faulty amplifier shall be capable of being replaced
automatically with a spare amplifier within 10 s of the fault being detected;

NOTE This can be achieved, for example, by switching or by permanently connected parallel ampilifiers.

b) the spare power amplifier(s) shall have at least the same functionality and output characteristics as the
replaced amplifier.
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14.14.2 Every fault of an amplifier shall be indicated by the general fault-warning indicator, as specified in

8.2.

1.

14.14.3 Supervision of the spare amplifier(s) shall be maintained during the functional condition whilst the

S.S.

c.i.e. is powered.

15 Additional design requirements for software-controlled s.s.c.i.e.

15.1 General requirements and manufacturer's declarations

Thel s.s.c.i.e. may contain elements that are controlled by software in order to fulfil the requirements of this

part of ISO 7240. In this case, the s.s.c.i.e. shall comply with the requirements of Clauses 14 ang 15, where

relejant to the technology used.

15.2 Software documentation

15.2.1 The manufacturer shall prepare documentation which gives an overview of the software degsign, which

sha|l be submitted to the testing authority together with the s.s.c.i.e. This dosdmentation shall be [of sufficient

detagil for the design to be inspected for compliance with this part of ISO\7240 and shall be comlprised of at
leagt the following:

a) [functional description, using a clear methodology appropriate'to the nature of the software, eg. graphical
representations of the system design, data flows and..control flows and of the main prgogram flow,
including
1) a brief description of each module and the tasksit‘performs,

2) the way in which the modules interact,
3) the way in which the modules are called, including any interrupt processing, and
4) the overall hierarchy of the program;

b) |a description of which areas of memory are used for the various purposes (e.g. the program, gite-specific
data and running data);

c) |a description of how the software interacts with the hardware of the s.s.c.i.e.

Where dynamic memory-management is employed, a separation shall be implemented between the program,

sitetspecific data and-running data, and this shall be described in connection with the method|of memory

allogation.

15.2.2 The manufacturer shall prepare and maintain detailed design documentation. It is not ne¢essary 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. This documentation shall be comprised of at least the following:

a) |description of each module of the program as it is implemented in the source code of the program,
containing
1) the name of the module, and
2) the identification of the author(s);

b) source code listing, including all global and local variables, constants and labels used, and sufficient
comments for the program flow to be recognized;

c) details of any software tools used in the preparation of the program (e.g. high-level design tools,

compilers, assemblers).

See Annex E for circumstances in which the requirements for documentation may be relaxed.
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15.3 Software design

In order to ensure the reliability of the s.s.c.i.e., the following requirements for software design shall apply.

a)

b)

The software shall have a modular structure.

cause an error in the program execution.

c)

The software shall be designed to avoid the occurrence of a deadlock in the program flow.

The design of the interfaces for manually and automatically generated data shall not permit invalid data to

See Annex

E for circumstances in which the requirements for design may be relaxed.

15.4 Program monitoring

g

N

NOTE

15.4.1 Th¢

bee also Annex E.

execution of the program shall be monitored as in 15.4.2 or 15.4.3. If routines“associated with

main functigns of the program are no longer executed, either or both of the followingShall apply.

a) Thes.s

b) The s.
(asin 8

15.4.2 If th
by a monito

15.4.3 If th
monitored

processors
with such a

15.4.4 The
monitored 9
prevented

.c.i.e. shall indicate a system fault (as in 8.3).

5.c.i.e. shall enter the fault-warning condition and indicate fadlts*of affected supervised funct
.2.4,8.2.5, 8.2.6.1 and 8.3), where only these functions are ‘affected.

e program executes in one processor, the execution of\the routines in 15.4.1 shall be monit
ring device as in 15.4.4.

e program executes in more than one processor, the execution of the routines in 15.4.1 sha
n each processor. A monitoring device as\in 15.4.4 shall be associated with one or n
and at least one such processor shall monitor the functioning of any processor not associ
monitoring device.

monitoring devices of 15.4.2 and 15.4.3 shall have a time-base independent of that of
ystem. The functioning of the qmonitoring device and the signalling of a fault warning shall no
y a failure in the execution pf.the program of the monitored system.

15.4.5 In the event of a systemfault as specified in 15.4.1 a) or 15.6, those parts of the s.s.c.i.e. affe

shall enter
false activa

h safe state not latefthan the indication of the system fault. This safe state shall not result in
ion of mandatory®utputs.

15.5 Storage of programs and data

g

N

NOTE

15.5.1 All

bee also Annex E.

executable codes and data necessary to comply with this part of ISO 7240 shall be held

the

ons

bred

| be
hore
ated

the
t be

cted
the

n

memory wh

15.5.2 For

Ich Is capable of continuous, unmaintained, reliable operation for a period of at least 10 years.

the program, the following requirements shall apply.

a) The program shall be held in a non-volatile memory that can be written to only at access level 4.

b)

version reference or references shall be in accordance with the documentation of 14.2.1.

15.5.3 For

site-specific data, including emergency message(s), the following requirements shall apply.

a) The alteration of site-specific data shall be possible only at access level 3 or 4.

22

It shall be possible to identify the version reference or references of the program at access level 3. The
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b) The alteration of site-specific data shall not affect the structure of the program.

c) |If stored in read-write memory, there shall be a mechanism that prevents the memory being written to
during normal operation at access level 1 or 2, such that its contents are protected during a failure in
program execution.

d) It shall be possible to either read or interrogate the site-specific data at access level 2 or 3, or the site-
specific data shall be given a version reference that shall be updated when each set of alterations is
carried out.

e) |If the site-specific data have a version reference, it shall be possible to identify this at access level 2 or 3.

15.6 Monitoring of memory contents
The| contents of the memories containing site-specific data shall be automatically che€ked at iptervals not

exceeding 1 h. The checking device shall signal a system fault if a corruption of-the memory|contents is
detgcted.

16 [Marking
Thels.s.c.i.e. shall be marked with the following information, which shall be legible at access level 1:
a) |the number of this part of ISO 7240 (i.e. ISO 7240-16:2007);
b) |the name or trademark of the manufacturer or supplier;

c) |the type number or other designation of the s.s.c.i.e.

It shall be possible to identify a code or number which identifies the production period of the|s.s.c.i.e. at

access levels 1, 2 or 3.

17 | Tests
17.1 General

17.1.1 Combined s.s.c:ite. and c.i.e.

Where the s.s.c.ice\is integrated with fire detection c.i.e., the testing programme may be combinjed with the
test|ng programme of ISO 7240-2.

17.1.2 Atmospheric conditions for tests

Unlgss-otherwise stated in a test procedure, the testing shall be carried out after the test speciméan has been
allowed to stabilise in the standard atmospheric conditions for testing as described in IEC 60068-1, as follows:

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

If variations in these parameters have a significant effect on a measurement, then such variations should be
kept to a minimum during a series of measurements carried out as part of one test on one specimen.
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17.1.3 Operating conditions for tests

If a test method requires a specimen to be operational, then the specimen shall be connected to power-supply
equipment complying with ISO 7240-4. Unless otherwise specified in the test method, the supply parameters
applied to the specimen shall be set within the manufacturer's specified range(s) and shall remain
substantially constant throughout the tests. The value chosen for each parameter shall normally be the
nominal value or the mean of the specified range. If a test procedure requires a specimen to be monitored to
detect any voice-alarm or fault signals, then connections shall be made to any necessary ancillary devices to
allow the signal to be recognized.

Equipment other than the s.s.c.i.e. may be kept in standard atmospheric conditions during the tests.

The details| of the power-supply equipment and the alarm criteria used should be given in the test\rgport
(Clause 18)

17.1.4 Specimen configuration
The specimen configuration shall include at least one of each type of voice-alarm function./When the s.s.q.i.e.

is constructed from configurable functions or when these functions can be distributediin 'several cabinets/ the
exact test cpnfiguration shall be agreed between the test house and the manufacturer-

17.1.5 Mounting arrangements
The specimen shall be mounted by its nhormal means of attachment in/accordance with the manufactufer's

instructions| If these instructions describe more than one method of mounting, then the method considergd to
be the leas{ favourable shall be chosen for each test.

17.1.6 Tol¢rances

Unless othgrwise stated, the tolerances for the environmental test parameters shall be as given in the basic
reference sjandards for the test (e.g. the relevant partef IEC 60068).

If a specifiq tolerance or deviation limit is not-specified in a requirement or test procedure, then a devigtion
limit of £ 5 % shall be applied.

17.1.7 Proyvisions for tests
At least ong s.s.c.i.e. shall be previded for testing compliance with this part of ISO 7240.

The specimen(s) submitted“shall be representative of the manufacturer's normal production with regard to their
constructior] and settings@nd shall include the claimed options.

17.2 Fungtionalktest

17.2.1 The|object of the test

The object is to demonstrate the operation of the equipment before, during and/or after the environmental
conditioning.

17.2.2 Test schedule

17.2.2.1 General

A test schedule shall be prepared that ensures that during the functional test, each type of input function and
each type of output function is exercised. This shall include tests of the voice-alarm condition initiated from an
emergency-detection system, the fault-warning condition and the disabled condition.
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17.2.2.2 Voice-alarm condition

Initiate, silence and reset a voice alarm to at least two emergency loudspeaker zones (unless only one zone is
provided).

Check that the correct indications and outputs are given and that the functions are executed, as specified in
Clause 7.

17.2.2.3 Fault-warning condition

Initiate_and reset fault \A/aningc r‘nrmclnnnding at least to the fnllnwing'

a) |loss of one of the power sources;
b) [earth fault affecting a mandatory function;
c) |rupture of a fuse in the s.s.c.i.e. affecting a mandatory function;

d) [short-circuit of a transmission path between parts of the s.s.c.i.e. containéd in more than one cabinet and
affecting a mandatory function, if applicable;

e) |interruption in a transmission path between parts of the s.s.c.i.e: contained in more than one cabinet and
affecting a mandatory function, if applicable;

f) |short-circuit in a transmission path to an emergency microphone capsule, if provided;
g) |interruption in a transmission path to an emergency mi¢rophone capsule, if provided;
h) |short-circuit in a transmission path to a loudspeaker circuit;

i) |interruption in a transmission path to a loudspeaker circuit;

j) |short-circuit in a transmission path to.an alarm device circuit, if provided;

k) |interruption in a transmission path to an alarm device circuit, if provided;

[) |failure of a power amplifier;

m) |short-circuit in a transmission path to the emergency detection system, if provided;
n) |interruption in.a fransmission path to the emergency detection system, if provided.

Because of theydiversity of possible amplifier designs, it is not possible to define a common test method when
initiating the~fault in 17.2.2.3 1). The manufacturer shall explain the monitoring method used and provide

If the option of indicating faults related to emergency loudspeaker zones is provided, check that the faults in
17.2.2.3 h) and 17.2.2.3 i) give the indication specified in 8.2.6.2.

17.2.2.4 Disabled condition

Where a disablement function is provided, disable and restore at least two emergency loudspeaker zones
(unless only one zone is provided).
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Check that the operation of the disablement controls result in the correct indication on the s.s.c.i.e., that only
the relevant parts of the system are disabled and that, on restoration of the disablements, the function is
restored.

17.2.2.5 Manual mode control

When the manual mode control is provided,

check the general requirement specified in 11.1;

emergency-loudspeaker-zone requirements, as specified in 11.4.

check the access level requirements, as specified in Clause 12 a);

a)

b)

c) deacti
emerg

d) reset t

17.2.26 |

When an in

a)

b) check

c) check

17.2.2.7 HEmergency microphone(s)

When (an)

a)
b)

c)

d)

e)

f)

check

when t
muted,

when t
reset a
13.1d

when

ijate the voice-alarm condition, generate a fault-warning condition and check the indication of
¢ncy-loudspeaker-zone requirements, as specified in 11.3;

specifi]ed in Clause 12 b);

check ]he priority levels, as specified.inv13.1 a),

he fault-warning condition, generate a disablement condition and check the<indication of

hterface to external control device(s)

erface to external control device(s) is provided,

that the external control devices do not override the ‘mandatory functions of the s.s.c.i.e.

hat the fault-warning condition requirements specified in Clause 12 c) are met.

bmergency microphone(s) is/are provided

he operation of the emergenhcy microphone control, as specified in 13.1 b),

he emergency micrephone control is operated, check that any audible indications are automati
as specified in 4374 ¢),

he emergengy microphone control is operated, check that an existing functional condition is
INd that the functional condition resumes when the microphone is no longer in use, as specifig

one

the

the

as

cally

not
din

re-

he_emergency microphone control is operated, check that signals are broadcast to a

configured set of emergency loudspeaker zones, as specified in 13.1 €), unless 13.2 applies,

when the option of microphone priority is provided, check the requirements, as specified in 13.2.

17.2.2.8 Redundant power amplifiers

When redundant power amplifiers are provided, check the requirements, as specified in 14.14.

17.2.2.9 Test condition

Where a test function is fitted, test and restore at least two emergency loudspeaker zones (unless only one
zone is provided).
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Check that the operation of the test controls result in the correct indication on the s.s.c.i.e., that only the
relevant parts of the system are tested and that, on restoration of the test, the function is restored.

17.3 Test schedule

17.3.1 General

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

Table 1 — Test schedule

Operaiona” P | i
Output power Operational 17.4
Sigpal-to-noise ratio Operatiohal 17.5
Frepuency response of s.s.c.i.e. without microphone(s) Qperational 17.6
Frequency response of s.s.c.i.e. with microphone(s) (if applicable) Operational 17.7
Colf (operational) Operational 17.8
Damp heat, steady state (operational) Operational 17.9
Darhp heat, steady state (endurance) Endurance 17.10
Impact (operational) Operational 17.11
Vibfation, sinusoidal (operational) Operational 17.12
Vibfation, sinusoidal (endurance) Endurance 17.13
Supply voltage variation (operational) Operational 17.14
Eletctromagnetic compatibility (EMC) immunity test (operational) Operational 17.152
@ |Visible and audible indications of a transitory nature are permitted during the application of conditioning.

17.3.2 Tests for one specimen

If a| single specimen is supplied for environmental testing, the specimen shall be subjected to all the
opefational tests, which may(beCarried out in any order. After the operational tests, the endurance tests shall
be ¢arried out on the samg specimen in any order. Before and after each environmental test, a functional test
shall be carried out.

Thel| functional test ‘after one environmental test may be taken as the functional test befofe the next
env|ronmental test.

17.3.3 Tests.for two specimens

If twoZspecimens are supplied for environmental testing, then the first test specimen shall be subjected to all
the pclatim Yot tests; which nmay be—carried—out-in any Ulu'cl, fottowed IL.)y ome—of-the—endurance tests. The
second specimen shall be subjected to the other endurance test. Before and after each environmental test, a
functional test shall be carried out.

For the first specimen, the functional test after one environmental test may be taken as the functional test
before the next environmental test.

17.3.4 Tests for three specimens
If three specimens are supplied for environmental testing, then one test specimen is subjected to all the
operational tests, which may be carried out in any order. The second specimen shall be subjected to one of

the endurance tests, and the third specimen shall be subjected to the other endurance test. Before and after
each environmental test, a functional test shall be carried out.
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For the first specimen, the functional test after one environmental test may be taken as the functional test
before the next environmental test.

17.3.5 Environmental test requirements
During the tests of 17.8 to 17.15, the specimen shall not change status in any 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.

Any mechanical damage to the specimen observed following the tests of 17.8, 17.9, 17.10, 17.11, 17.12 and
17.13 shall not jeopardize any mandatory function of this part of ISO 7240.

When subjdcted to the functional test, each specimen shall respond correctly (see 17.2).
17.4 Output power

17.4.1 Objgct

The object is to check that the s.s.c.i.e. output power is not less than the rating declared by the manufacturer.
17.4.2 Test procedure

17.4.21 General

Include the [following components in the measurement:

a) minimym resistive load and maximum capacitive load, as, specified by the manufacturer;

b) 1 kHz sinusoidal audio signal generator with a total harmonic distortion (THD) not exceeding 1 %;

c) an inpyt load, as specified by the s.s.c.i.e. manufacturer, simulating the microphone impedance (if fitted
and nefessary for correct operation of the sis.¢.i.e.);

d) equipnjent required to measure the r.m.s: output voltage level;
e) equipnjent required to measure the-THD;

f) any other equipment used during the operation of the s.s.c.i.e.

17.4.2.2 S$tate of the specimen during conditioning

Mount the $pecimenias specified in 17.1.5 and connect it to suitable power-supply, monitoring and loafing
equipment, [as spetified in 17.1.3.

The specimenrshall be in the quiescent condition.

17.4.2.3 Conditioning
Apply the following severity of conditioning:
— temperature: 40 °C + 2 °C.

Precondition the specimen at the conditioning temperature (40 °C + 2 °C) until temperature stability has been
reached to prevent the formation of water droplets on the specimen.

Terminate the s.s.c.i.e. output(s) with the minimum resistive and maximum capacitive load representing the
loudspeaker lines and loudspeakers.
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Adjust the power-supply equipment output to the nominal primary power source level.

Apply the 1 kHz sinusoidal signal to the input of the specimen and adjust the gain of the system until the rated
r.m.s. output power is achieved.

Maintain this gain for 1 min.

17.4.2.4 Measurements during conditioning

Measure

a) [the THD of the s.s.c.i.e. oufput signal(s) during the conditioning, and
b) [the r.m.s. voltage of the sinusoidal signal at the beginning and end of the conditioning (see™7{4.2.3).
17.4.2.5 Final measurements

Aftdr 1 h recovery time at standard atmospheric conditions, measure the frequency response of the specimen
in agcordance with 17.6 or 17.7, as applicable.

17.4.2.6 Test requirements

Dur|ng the conditioning (17.4.2.3), the output power, P, expressed-ithwatts (W), as calculated in Equation (1),
shall be not less than the power declared by the manufacturer.

V2
P=— (1)

where

vV is the r.m.s. voltage of the sinusoidaksignal, expressed in volts (V);
R is the minimum resistive load,expressed in ohms (Q).

Thel THD measured during conditioning shall not exceed 10 %.

Thel| frequency response measured after conditioning shall fall within the limits shown in Figur¢ 1 or 2, as
applicable.

17.5 Signal-to-noise ratio

17.5.1 Object

Thejobject’is to determine that the A-weighted signal-to-noise ratio of the s.s.c.i.e. output is within fhe required
limifs(

17.5.2 Test procedure

17.5.21 General

Include the following components in the measurement:

a) the minimum resistive and maximum capacitive load, as specified by the manufacturer, representing the
loudspeaker lines and loudspeakers connected to the specimen, to at least two emergency loudspeaker

zones (unless only one zone is provided);

b) 1 kHz sinusoidal signal generator;
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c) equipment required to measure the r.m.s. output voltage level, with and without A-weighting (see
IEC 60268-1);

d) any other equipment used during the operation of the s.s.c.i.e.

17.5.2.2 State of specimen during conditioning

Mount the specimen as specified in 17.1.5 and connect it to suitable power-supply, monitoring and loading
equipment, as specified in 17.1.3.

The speci n shall be in the quiescent condition

17.5.2.3 (Conditioning
Adjust the qutput of the power-supply equipment to the minimum voltage specified by the manufaeturer.
Apply the fqllowing signals to the specimen:

a) 1 kHz sinusoidal signal, such that the rated output power is measured at the output of the specimer] [as
measufed in 17.4.2.1 b)], immediately followed by

b) no signal, with the inputs terminated with a load equivalent to the equiptent design requirement.

17.5.2.4 Measurements during conditioning

Measure the A-weighted r.m.s. voltage of the output noise level.

17.5.3 Test requirements

The signalito-noise ratio, S/N, where both S and &, are expressed in decibels (dB), as calculated by
Equation (2)), shall be not less than 45 dB.

S/N=20|Og10ﬁ (2)
Vi

where

Vy i the rm.s. output noise level, expressed in in volts (V);

Vs g the r.m.s. output signal, expressed in in volts (V).

17.6 Frequencysresponse of s.s.c.i.e. without microphone(s)

17.6.1 Objpét

The object is to demonstrate that the frequency response of the s.s.c.i.e. with sound sources other than
microphone(s) is within the required limits.

17.6.2 Test procedure

17.6.2.1 General
Include the following components in the measurement:

a) thes.s.c.i.g;
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c)
d)
e)
17.

Moy
equ

Adjdist the manual controls, such as bass, treble and other equalizers that influence-the frequenc]

as I

Adjdist the manual controls, such as bass, treble or other equalizers that influence the frequency

thei

The)

17.6.2.3 Conditioning

In d
siny
ach

App
of th

17.6.2.4 Measurements during conditioning

Med

17.6.3 Test requirements

ISO 7240-16:2007(E)

the minimum resistive and maximum capacitive load, as specified by the manufacturer, representing the
loudspeaker lines and loudspeakers connected to the s.s.c.i.e., to at least two emergency loudspeaker

zones (unless only one zone is provided);

a sinusoidal signal generator;

equipment required to perform the frequency response measurement (see IEC 60268-4:2004,
any other equipment used during the operation of the s.s.c.i.e.

.22 State of the specimen during conditioning

nt the specimen as specified in 17.1.5 and connect it to suitable power-supply, monitoring
pment, as specified in 17.1.3.

ccommended by the manufacturer.

- flat response settings.

specimen shall be in the quiescent condition.

soidal signal such that a level 10 dB below themeasured output level, as measured in
eved.

ly a sinusoidal signal at this reference input level from 125 Hz to 20 kHz in steps of 1/3 octave
e s.s.c.i.e.

sure the r.m.s. output value of the s.s.c.i.e. for each specified frequency. Record these levels 3

11.1);

and loading

y response,

esponse, to

rder to determine a reference input level for the frequency response measurement, generate a 1 kHz

17.4.2.6, is

to the input

S Ly(Fiy)-

Thej frequency respomse-curve of L, (F,,,) shall fall within the limits shown in Figure 1.

17.Y Frequency response of s.s.c.i.e. with microphone(s)

17.7.1 Object

Thelobject-is-to-demonstrate-that-thefrequencyresponse-of the-s.s.c.-e—with-(a)-microphone(s)Is within the
required limits.

17.7.2 Test procedure

17.7.21 General

Include the following components in the measurement:

a) the s.s.c.i.e., including a microphone, as specified by the manufacturer;
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b)

the minimum resistive and maximum capacitive load, as specified by the manufacturer, representing the

loudspeaker lines connecting the s.s.c.i.e. to loudspeakers in at least two emergency loudspeaker zones
(unless only one zone is provided);

c)

d)

a sinusoidal signal generator;

equipment required to perform the frequency-response measurement (see IEC 60268-4:2004,11.1).

If the microphone is physically incompatible with the equipment specified in IEC 60268-4, it is acceptable to
use an alternative equivalent method.

q

L

17.7.2.2

Mount the
equipment,

Adjust man
recommend

The specim

17.7.2.3 (

In order to
the system
sound-pres
system unti

NOTE
With all othe

Apply acou
s.s.c.i.e. mi

microphone

microphong.

17.7.2.4

Measure th
sinusoidal g
over a perig

NOTE 1

tate of the specimen during conditioning

Epecimen as specified in 17.1.5 and connect it to suitable power-supply, monitoring and’ loa
as specified in 17.1.3.

ual controls, such as bass, treble and other equalizers, that influence frequency responsg
ed by the manufacturer.

en shall be in the quiescent condition.

Londitioning

determine an acoustical reference input level for the frequency-response measurement, calib
with a 1 kHz sinusoidal acoustical signal with a sound-pressure level of up to 104 dB. Apply
sure level at the entrance of the s.s.c.i.e. microphone at'an incidence of 0°. Adjust the gain of

an output level 10 dB below the output level measured in 17.4.2.6 is achieved.

Vhen testing systems using a close-talking microphone, a sound pressure level of 104 dB is normally
types of microphone a sound pressure level of 94\dB is normally used.

stical sinusoidal signals in the frequency range 200 Hz to 10,0 kHz in steps of 1/3 octaves to

crophone for a duration long enough:to-measure the r.m.s. signal level at the output of the s.s.¢.
For each flequency, correct the measurement system such that the sound pressure level at the s.s.q.

+.

does not deviate by more than-’5 dB from the calibrated 1 kHz signal at the entrance of]

Measurements during conditioning

e signal level at(the output of the s.s.c.i.e. at the 1/3 octave centre frequency for each of
ignals applied-to,the s.s.c.i.e. microphone. Measure these levels as the average true r.m.s. va
d of at least-1%s as soon as a stable level can be measured.

[his stabilizing process can take several seconds.

17.7.3 Tes

ding

b as

rate
this
the

sed.

the
i.e.
i.e.
the

the
ues

l requirements

The frequency response shall fall within the limits shown in Figure 2.

17.8 Cold

(operational)

17.8.1 Object

The object of the test is to demonstrate the ability of the equipment to function correctly at low ambient
temperatures appropriate to the anticipated service environment.

32
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17.8.2 Test procedure

17.8.2.1 General

Use the test procedures with gradual changes in temperature described in IEC 60068-2-1. Use Test Ad for
heat-dissipating specimens (as defined in IEC 60068-2-1) and use Test Ab for non-heat-dissipating
specimens.

17.8.2.2 Initial examination

Bef

HH H lo. bblo : b dlo o £ ' L4 4 H R 4770
PTT CUTTUTUUTIITTY, SUUJTUL LTS SPTUNTITTT U TN TUTTLUuUrNar tIcot SpTuUiiicu mr 1r7.c.

17.8.2.3 State of the specimen during conditioning

Moy
equ

The

nt the specimen as specified in 17.1.5 and connect it to suitable power-supply, monitoring
pment, as specified in 17.1.3.

specimen shall be in the quiescent condition.

17.§.2.4 Conditioning

App

ly the following severity of conditioning:
temperature: (- 5+ 3) °C;

duration: 16 h.

17.8.2.5 Measurements during conditioning

Mor
con

itor the specimen during the conditioning«period to detect any change in status. During the las
ditioning period, subject the specimen to-the functional test specified in 17.2.

17.

.2.6 Final measurements

Aftgr the recovery period, subjéct the specimen to the functional test specified in 17.2 and inspe

for

17.

17.9

The)
con

echanical damage both ‘externally and internally.
) Damp heat, steady state (operational)

.1 Object

objectsis*t6 demonstrate the ability of the equipment to function correctly at high relative humi
jensation) which can occur for short periods in the service environment.

and loading

hour of the

ct it visually

Jity (without

17.9.2 Test procedure

17.9.21 General

Use the test procedure described in IEC 60068-2-78.

17.9.2.2 Initial examination

Before conditioning, subject the specimen to the functional test specified in 17.2.
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17.9.2.3 State of the specimen during conditioning

Mount the specimen as specified in 17.1.5 and connect it to suitable power-supply, monitoring and loading

equipment,

The specim

as specified in 17.1.3.

en shall be in the quiescent condition.

17.9.2.4 Conditioning

Apply the following severity of conditioning:

temper

relativg

duratio

Preconditio
reached to

17.9.2.5

Monitor the
conditioning

17.9.2.6 K

After the re
for mechan

17.10 Da

17.10.1
The object

service eny
moisture, g

17102 T

17.10.2.1 (

Use the tes

Measurements during conditioning

Object

Ature: 40°C +2°C;

humidity: 93 % *3 %;

n: 4 days.

h the specimen at the conditioning temperature (40 °C + 2 °C) until temperature stability has 4

brevent the formation of water droplets on the specimen.

specimen during the conditioning period to detect any change in status. During the last hour o
period, subject the specimen to the functional test specified in 17.2.

inal measurements

cal damage both externally and internally.

mp heat, steady state (endurance)

s to demonstrate the ability-ef the equipment to withstand the long-term effects of humidity in
ironment (e.g. changes, in electrical properties due to absorption, chemical reactions invol
blvanic corrosion, etez).

pst procedure

eneral

procedure described in IEC 60068-2-78.

een

the

covery period, subject the specimen to the fungtional test specified in 17.2 and inspect it visgally

the
ving

17.10.2.2 Initial examination

Before conditioning, subject the specimen to the functional test specified in 17.2.

17.10.2.3 State of the specimen during conditioning

Mount the specimen in accordance with 17.1.5 and connect the specimen to suitable power-supply equipment,
as specified in 17.1.3.

Do not supply the specimen with power during the conditioning.
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17.10.2.4 Conditioning

Apply the following severity of conditioning:

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

duration: 21 days.

Pre
reaq

17.1

Afte

condition the specimen at the conditioning temperature (40 “C + 2 °C) until temperature stabili
hed, to prevent the formation of water droplets on the specimen.

0.2.5 Final measurements

r the recovery period, subject the specimen to the functional test specified in ;72 and inspe

for nechanical damage both externally and internally.

17.1

No
17.

17.1

The)
can

17.1
17.1
App
17.1
Befi

17.1

Mol
equ

0.3 Test requirements

blarm or fault signals shall be given during the conditioning period.

11 Impact (operational)

1.1 Object

object is to demonstrate the immunity of the equipment to mechanical impacts upon the su
sustain in the normal service environment and.that it can reasonably be expected to withstand
1.2 Test procedure

1.2.1 General

ly the test apparatus and procedure described in IEC 60068-2-75.

1.2.2 Initial examination

bre conditioning,~sUbject the specimen to the functional test specified in 17.2.

1.2.3 State of the specimen during conditioning

nt the>specimen as specified in 17.1.5 and connect it to suitable power-supply, monitoring
pment, as specified in 17.1.3.

y has been

ct it visually

rface that it

and loading

The

specimen shall be in the quiescent condition.

17.11.2.4 Conditioning

App

ly impacts 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) considered likely to cause damage to or
impair the operation of the specimen.

Care should be taken to ensure that the results from a series of three blows do not influence subsequent
series. In case of doubt, the defect shall be disregarded and a further three blows shall be applied to the same

posi

tion on a new specimen.
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Apply the following severity of conditioning:

impact

number of impacts per point:

energy: (0,5+0,04) J;

3.

17.11.2.5 Measurements during conditioning

Monitor the specimen during the conditioning periods to detect any changes in functional condition and to

ensure that

the results of three blows do not influence subsequent series.

17.11.2.6 K

After the cd
for mechan

inal measurements

cal damage both externally and internally.

17.11.3 Test requirements

No alarm o

The impact

fault signals shall be given during the conditioning period or the additional-2 min.

shall not detach any components or subassemblies from their mounting.

17.12 Vilbration, sinusoidal (operational)

17.121

The object
environmen

Object

s to demonstrate the immunity of the equipmentto“vibrations at levels appropriate to the ser
t.

17.12.2 Test procedure

17.12.2.1 ¢
Use the tes

The vibratid
subjected t¢

17.12.2.2 |

Before cong

17.12.2.3 §

beneral
procedure described in IEC.80068-2-6.

n operational test may. be’ combined with the vibration endurance test, so that the specime
the operational test-conditioning followed by the endurance test conditioning in each axis.

nitial examination

itioning, subject the specimen to the functional test specified in 17.2.

taté of the specimen during conditioning

nditioning, subject the specimen to the functional test, as specified in 17.2 and inspectvit visjially

vice

nis

Mount the specimen as specified in 17.1.5 and in accordance with IEC 60068-2-47 and connect it to suitable
power-supply, monitoring and loading equipment, as specified in 17.1.3.

The specim

en shall be tested in the quiescent condition.

17.12.2.4 Conditioning

Subject the specimen to vibration in each of the three mutually perpendicular axes in turn, one of which is

perpendicul

36

ar to the plane of mounting of the specimen.

© 1SO 2007 — All rights reserved


https://standardsiso.com/api/?name=6e023936c6fbbc3112f874c545817595

