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INTERNATIONAL ELECTROTECHNICAL COMMISSION

SOUND SYSTEMS FOR EMERGENCY PURPOSES

" FOREWORD

The IEG (intamational Electrotechnical Commisxion) is & worldwide organization for standardization comprising
all national electrolechnical committeas (IEC National Committess). The object of the [EC Is to promots
Intemational cooparation on all questions canceming standardization (n the slectrical and electronic flalds. To
this and and in addition to other activitiea, the IEG publishes ntwrnatonal Standards. Their preparaion Ia
antrusted to technical commitses; any IEG Nafional Committee interasted in the aubjoct - doalt with may
participate In this proparatory work. Intemational, govemmental and non-govemmental organizations liaising
with the |EC alsg participats in this pepamion. The IEC gollahoratas closely with the intermational Organlzation

for Standardization (IS0} In accordanca with conditions dﬂmrmlnnd by ngmamam batween the two
crganizations.

The formst decisions or agreements of the 1EC on technical matters axpress, as naardy as possible, an

intemational consensus of apiaion on the rmlavant subjocts n-lncn sach technical committea h.mt roprasantation
from alt Interoxted Natdonal Committaos,

The documents produced have the fam of recommaendations for international vse and are putlishad In the form
of sandardy, technical reporta or guildes and they are accapted by the Natfonal Committees in that senso.

In ordar. to promote intermational unification, IEC National Committess undartake to apply IEC intemational

Stenderds tensparently to the masdmum axtent poesible n their national and . regional _standards. Any

divargenca between the |EC Standard and the comesponding national or regional standand ‘shall ba cloarly
indicated in the Iattor.

Tha IEC provides v marking prscadure to indicate its uppn:wm and canmol ba mndarad mspﬂnsib!u for any

.aquipment deciared to be In conformity with ane of its atandads,

Attontion I drawn 1o the possibilty that somae of the alements of this International Standard may be the subject
of patent righis. Tha IEC ghall not be held responsible for identitying any ar sl such patant rights.

International Standard 60845 hasx been prepared by subcommittea 100C: Audio, video and

multimedia subsystems and equipment, of |IEC technical committee 100: Audio video and
muttimedia systerns and equipmant.

This second edition cancels and replaces the first edition publlshed in 1989 and constitutes a
technical rovision.

Tha text of this standard is basad on the following documents:

L

Raport on voting
100G BR/FDIS 100C/217/RVD

FDI3

Full information on the voting for the approval of this standard can be found in the raport on
voting indicated in the above tahla,

Annexes A, C and D are for information anly,

Annex B forms an integral part of this standard.
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SOUND SYSTEMS FOR EMERGENCY PURPOSES

1 Scope and object

1.1 Scope

This International Standard applies to sound reinforcement and distribution systemns to be used

ta-olfect a mpid and orderly mobilization of occupants in an indoor or outdoor asea in an
emoargency situation.

Thig standard applies to systems using tone zignals and to systems with voice announcements
for emergency purposas. "y '

NOTE 1 — The usa of the system for normal sound reinforcement and distribution systems purposes under non-
hazardous circumstancoes ix not ax:iudad,

NOTE 2 - It iz recommonded that tho tyatam, whan used for omergoncy purposas, should form part of a complato
faciity (equipmant, oporating proceduras and training programmas) for tha control of emergancian,

NOTE 3 - Saund afuhms for emergancy purposes may ba the subject of approval by rolevant authoritas.

1.2 Ohbject .

The purpose of this standard js to specify the performance requirements for sound systems
which ara primarily intended to broadcast information for the protection of lives within one ar-
more specified areas in an ameargency. ‘

The standard gives the characteristics and tha methods of test necessary for the specification
of the system. ‘

2 Normative references

The following normative documents contain pravisions which, through reference in this text,
constitute provizions of this Intemational Standard, At the time of publication, the aditions
indicatad were valid. All normative documents are subject 0 revision and partieg to
agreaments based on this Intemnational Standard are encoutagad to investigata the possibility &
of applying the most recent aditions of the normative documents indicated below. Mambers of
IEC and 1SO maintain registars of currently valid Internationa) Standards, :

1EC 60027: Lettar symbols io be used in alectrical technology

IEC 60065:1985, Safoty requirements for mains operated elactronic and related apparatus for
household and similar use

IEC 60068-1:1988, Environmental testing - Part 1: General and guidance
IEC 60079: Elactrical apparatus for axplosive gas atmospheres

IEC 60268-11:1987, Sound system agquipment —

Part 11: Application of connactors for tho
intarconnection of sound system aquipment

IEC 60268-12:1987, Sound System equipmant — Part 12- Application of connectors for
broadcast and similar use
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|EC 60268-16:—, Sound system aquipment ~ Part 16: Objactiva rating of speecch inle lligibility by
spaech transmission indax!)

1EC 60364: Electrical installations of buildings
IEC 60417:1973, Graphical symbols for use on equipmant

IEC 61938:1996, Audio, video and audiovisval systams — Intorconnections and matching
valuas — Praferred matching valuas of analogua gignals

3 Definitions

For the purposa of this standard, the following definitions apply.

3.1
area of caverage

the area, inside and/or outside a buiiding, whara the system maets the requirernents laid down
in this standard '

NOTE — Cartain partx of an aroa may be excluded, sea 5.1

3.2 ‘
loudspeaker xone . ) : .
any part of the area of coverage to which information can be given separately

3.3
information

any spaach or intendad audio zignal

34

audibility .

that property of sound which allows it to ba heard among other sounds

NOTE — At prasent for objectiva analysis. for sxampie whan using the ST1 aquation (ses 'EC GO268-16). the

concapt of audibifity iakes account of the raiative loudness and frequency contant of the sound In comparison with
cthor aounda prazent at the same time.

a5
intelligibliity

a measure of the proportion of the content of a speach message that can be correctly understood
NOTE — Satisfactory intelligibiity requires adequata audibility and adequate elarity.

3.6
clarity

" the property of a sound which allows its information-bearing components to be distinguishad by

a listener. it is ralatad to the freadom of the sound from distortion of all kinds

NOTE — There are thrae winds of distortion invalved in tho reducton of clarity of a apesch signat in an
etectroacoustic system: ‘

#) amplitude digtortion, dus to non-linearity in electronic aquipment and transducers;

b) frequency distartion, due '@ non-unifarm froquancy responac of tansducert and salective absarption of high
Irequencies in acoustic transmiaslon:

€) time damain distortion, dusa 10 reflaction and ravarbaration in the acoustic domain.

) Ta te published.
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alnrm .
a signal, or condition, waming of an emergency

important notice concerning any change of status which demands attention or activity

39
danger
risk of harm or damage

3.10
emergency W
imminent rigk or serious threat to persons or.property

11
emergency zone

a subdivision of the pmmism such that the occurrance of an emergency within it will be
indicated saparately from any other subdivision

3.12 _
critical wignal path

all_ components and inferconnactions between avery emergency broadcast initiation point and -

the input terminals on, or within, each loudspeaker enclosure

4 General system requirements

o
¥

4.1 Principal foatures

A sound system for emergency purposes shall permit the broadcasting of intelligible

inforrmation of measures 10 be taken for the protection of livas within one or moro specified
areas. )

The following criteria shall ba fulfilled:

a) Whan any alarm is detected, the system shall immediately disable any functions not

connected with its emergency role (such as paging, music or general prerecordad.

announcements being broadcast to the loudspeaker zones requiring emergency broadcasts).

b) Unless damaged as a result of the amergency, the systam shall be available for operation at
all timas (or as required by the system specification). ‘

€) Tha system shall ba capable of broadcasting within 10 s after primary or secondary power is
applied. . :

d) Except during the candition described in 4.1c), the system shall be capable of broadcasting
a first attention-drawing signal within 3 s of being placed in an emergency mode by the
operator, or automatically oh receipt of a signal from a fire or other detection system. In the
lattar case, the pariod of 3 s includes the reaction time of the detection systam from the time
the emergency is first detected, to cornmanding the alarm broadcast.

8) The system shall ba able to broadcast attention-drawing signals and speech messages o
one or more arsas simultaneously. There shall be at least one appropriate attention-drawing
signal alternating with one or more speech messages for this purpose.
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f) At any time the system operator shall be able to receive, by means of a monitoring system,

rindications of the correct functioning or otherwise of the ralevant parts of the emorgancy
systemn (see also 5.2 and 5.3).

® %+ ¥ g) Failure of a single amplifier or loudspeaker circuit shall not result in total loss of coverage in

h--‘_'- +

the loudspeaker zone served.

4 NOTE t - Tha monitaring system epacified In 4.1f) should indicate the failure of an- amplifior or of a loudspeaker

circuit.

NOTE 2 — Particulardy in small bulidings, it may not ba necsssary 1o install twa separata loudspaaker circults in one
loudspaakar zong. A decision an this matter may be subject to local regulations.,

L =+ = h) An attention-drawing signal shall precede the first massage for 43 to 10 5. Succossive

ty e

|
+ie +

1
A4

el

signals and messagaes shall then continue until either changed in accordance with the
avacuyation procadura, or manually silenced. The interval betwean succaessive meagsagas shall
‘nat excead 30 5 and attention-drawing signals shall be broadcust whanaver pariods of silence
.might otherwise exceed 10 5. Where more than one attention-drawing signa! iz used, such as

.those used for different types of emergency, each signal shall ba clearly distinguighable in
:character. - :

[} All messages shall be clear, short, unambiguous and as far as practicable, preplanned.
‘Where prerecarded messages are used they shall be held in a non-volatile form, preferably in a
‘solid-state store, and be continuously monitored for availability, The systam design shall make
it inherently impozasible for an external source to corrupt or derange the store or iis contants.

NOTE ~ On grounds of raliability, it Is prafarable not to uso siomge mud_la dapanding on mechanicel devices.
‘j) The lariguage(s) used shall be specified by the purchasar.

|k) The system shall ba capable of.baing divided into emargency loudspaaker #onm: if required

ll.'.h}{ the evacuation procedure. Such zones need not ba the same as other Zzones, for axample
iemergency detection zones or non-emergoncy loudspeaker zonas.

il) In determining loudspaaker zones, the following criteria shall apply:

. 1) the intalligibility of messages broadcast in one zone zhall not be reduced below the

requirement of 5.1 by tha broadcasting of messages in other zones or from more than one
source;

. 2) no emergency detaction zone shall contain more than one amargancy loudspeakar zone.
1 For non-ameargency use, a loudspeaker zone may ba subdivided.

e C_:_>‘ m)A sacqndary power source shall be avai_lable (saa 5.6).

4.2 Roesponsible parson

The person or body, having control of tha pram'isus shall nominate a “responsible perzon™,
identifiad by name or job fitle, who shall be responsible for ensuringthat the system is properly
maintained and repairad 30 as to continue to operate as specitied.

NOTE -~ The raspansible parson should be appropriatoly trained,

'

4.3 Prioritles
4.3.1 Classification of prioritiex
It is necessary to decide upon an order of priority for the message distribution based upon:

a) any automatic programmed response;

b) the perceived risk to occupants, which may require manual averride of the programmed
response.

=

e
l'..__,.---""
i

‘-I?
Q e
<¢ -
“7
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I |C) raal-time instructions or information to occupants via the emergency microphone (if any).
! .
t + +|-—Means shall ba provided for manual intervention to override any automatically programmed
| functions. This shall apply both to tha nature of the meassage baing broadcast and to the .
‘ distribution paths of the message. Thus, manual controls shall he provided at the central
1 control.point (and also at specified ramota control points) to allow: '
b+ !4 |+ |8) starting or stopping of prerecorded alarm messages:
oA [ + 1+ ib) selaction of appropriate prerecorded alarm maessages;

< 160849 © |IEC:1898 ~15—~

x

v .

+|Events shall be given a level of priority according to their urgency. The following primary levels
are racommended but there may be advantages in adding further subgroups, depending on the
operational strategies of the site: .
a) ovacuate — potentially Iifa;mmataning situation needing immediate evacuation:
b) alert — dangerous situation nearhy requiring warning of pending avacuation;
c) non-emergency — oparational massages, e.g. system test, etc.
The use of these levels in descending order of priority will ensure that appropriate alarm
signals and messagos are provided first to the zones immadiately at risk.
4.3.2 Operational priocities
If the voice alarm system is capable of operation in fully automatic mode, a facility shall always
be available to control: '
t

1 ') the type of prerécorded message baing broadcast;

B h) the distribution of measagas to differont zones;

10
-+ 1.‘ €} switching on or off, of selected loudspeaksr zones:

+ |d) broadcasting of live messages via the emergency microphone (if any).

* NOTE —~ Tho abova mnhuﬁ may fom part of an emergancy detection control panal,

. ' ey The emergency control microphone shall have the highest level of priority for access to the

voice alarm system, with provision to allow it to overrida all other broadcasts.

4.4 Safety raquirements

The safety roquirements applying to emergency sound systems are gi-ven in 1EC 60065 or other
appropriatae IEC safety standards.

+ | The mechanical construction of the system shall be such that under the influence of internally

gonerated heat, explosion or implosion, however causaed, no part shail cause mjury to any
parson. ‘

T
+ |Whare any part of the system is installed in areas with hazardous or explosive atmospheres,

R

ith‘sn relovant safaly requiremants of IEC 60079 shall ba met.

TO_; v Fos

- ey 3

T
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% System technical requirements

LI oY .
712 |51 Speech intelligibitity
oy .

Unless otherwise specified, the following requirement shall be saiisfied:

to 0,7 on the common intalligibility scale (CIS). See annexes A and B for the conversion
botwgen CIS and other scales of intelligibifity. The noise level (see B.5) at the time of

measurement (but in the absence of the test signal) and the test signal lovel shall be stated
with the tazt resuit.

|
+ : + I + [Tha speech intalligibility over all of an area of coverage (see 3.1) shall be greater than or equal _

i NOTE - If the persons wha ara raquired to undarstand the messages are, or wil be, rennonably famillar with them
i rough reqular systam taste, the elfective infeligibility tends 1o Increase by approximately 0.05 on the GIS it the
i Intulligibility ia in the mnge 0,6 to 0.7. This may apply, for axample, In an office building. Howover, In a sports
| ground, for example, most of the mossages are likely t be relatively unfamilfar to the majority of parsons prasent.
' and no rdaxation of the ahove requirement shoutd be considored.

he system specification may exclude from the area of coverage, defined areas rarely or never
‘:_'9 iuccupied by paeople. ‘ ) )

’ ‘i 52 Automatic status indication

A claar indication shall automatically be given at the designated control locations of:

+ 4+ +|a) systom availability;

! - .
+ + 3-+ b) power supply availability;
*le) any fault condition;

+ ;4 |d) (for systems having numercus loudspeaker zones), which loudspeaker zonos are selected

. |and the mode of oparation of each zone, i.e. “evacuate” or “alert” and preselection of
emargancy microphone. Whare different alarm messages are provided, which are dapendant
on the evaciation raquirements, indication of which message is being broadcast and into which

zona, shall be displayed by a suitable methad. This information shall be continuously displayad
and kept up to date.

-3 Automatic fault monitoring

clear indication ghall automatically be gi\ian. at specified locations, a.g. at main aequipmeant
ncations, of:

:

B lf: ) short-circuit or disconnection or failure of the primary power source;

- - . . . A
¥ F=#c2b) shont-circuit or disconnaction or failura of the standby power source;.
i 1
i

) short-circuit or disconnaction or failure of any battery charging equipment associated with |
ha pramary or standby power sources;

46 (=) d) rupture of any fuse or oparation of circuit breaker, isolator or pratective device that may C‘ -
ravent an amergency broadcast; . _ L @

+ =X le) failure of microphong, including capsule voice coil, pre-emplifier and essential witing to the \

rast of the system; '

* b ff) faiture of critical signal paths through the amplification chain; with individual amplifiers
[ separately identified; S

1 |
4 ( + |g) amplifiers ar critical modules missing:
+ "‘i * |h) failure of any standby amplifier- .
+ t - i = i} failure of amefganny signal ganerators; including emargancy prerecorded message storas,
+, ?‘(’;F) i) failure of any loudspeaker circuit, (open- and short-circuit faults):
+ .;Jl ~ fK) short-circuit or disconnection of visual alarm devices;




14 Mag 04 11:46 BOSCH Security SYstems 003802363963902 p.10

60849 © IEC:1998 -19-

SH Lo

SMzg B
+ + 1 1| cedona

A

i) Iqilure of a processor to correctly execute its software program;
m)detection of any error during memory checking;
n) cessation of any scanning or interrogation process:: -

3|¢h0) failure: of the . interconnecting data or voice communication links batween parts of a
distributed aystem. )

P 2 4|51t

+ |+ ~+-t|in addition to individual fault identification at these locations, a common sounder shall sound
for a minimum of 0,5 3 'every 5 =, A fault shall causa the soundar to operate in a latched mode

and a visual indicator to light, either steadily, or in & flashing mode. Manual acceptance and
raset switching shall be included. When accepted, the sounder shall ba silenced. and the

" lindicator shall change to {or remain in) steady illumination. The occurrence of a further fault
condition shall reactivate the sounder and the visual indicator. Whaen all the faults have been

cleared, the indicator shall be switched off, either autornaticalty or by operating a reset switch.

! AW,

he fault indication should be given within 100 s of the occurrence of the fault, regardless of -

whether the voico alarm system is being used for non-emergency purposes, such as the

trangmission of background music. £

5.4 Monitaring of software controllad equipmeont

+-|The correct execution of the system software by any microprocessor shall be monitored by.

internal self-checking procedures and by an appropriate monitoring circuit (e.g. “watch dog”
! circuit) complying with the following:

—-i+ ~ |~ la) the monitoring circuit and its associated indication and gsignalling circuits shall not be

prevented from determining and signalling a fault condition by the failure of any microprocessor
or associated clock circuits;

——_+F~— ~—ih) the mcmiioﬁng circuit shall monitor the execution of routines associated with the main

program glaments (i.e. it shall not be solely associatad with “waiting™ or other “housekaeeping™
routines);’

c) in tha event of a failure by a microprocessor to executa its software correctly, the monitoring
) circuit shall {in addition to initiating an audible and visual fault warming) perform as follows:

—~ =+ :E@H 1) re-initialize the processor and attempt to rast'.ﬁrt the program at a suitable point within
i 10 s of tho occurrence of the failure. The minitialization procedure shall verify that the
contents of memory, both program and data, are not corrupted, and

2) either: - ‘

— =3 1) record that a failure has occurred (using a system capable of recording a minimum

of 99 failures and resettable only by an operation restricted to authorized servicing
personnel); or )

— kD if) automatically reset the equipment and give an audible and visual waming that an
i automatic reset has occurred.

5.5 Interface with emargency detection system -

The communication link between the emergency detaction systam and the sound system shall
be continuously monitored for faults. This is normally performed by the control equipment for

tha emergency delaction system which gives an audible and visual indication of a fault in the
link between the two systems. '

F <+ —+ -+iThe emargency detection system shall also be capable of receiving information ragarding faults
:in the sound system and shall include a provision, usually at its control and indicating
tequipmant, for appropriate audible and visual indication of such faulis, As a minimum, the
sound system shail be capabla of transmitting to the emargency detection system one genaral

“Sound system fault”™ for any of the fault conditions listed in 5.3 which may occur within the ’::
sourd systarm. ‘
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~"The'link between a fire detection and alarm system and the voite alarm system is of crucial -
importance in maintaining the integrity of overall operation, it may be desirable on larger
4. — —[systems, where distributed control equipment is used, to provide a link at each control
equipment location rathar than to rely on a central location. Each link shall be monitored. The
ice alarm system shall be capable of continuing to broadcast alarm messages, which have
eon initiated by the fire detection and alarm system, even in the evant of a subsoquent fault in
ha interconnacting link betwaen the two systems (j.e. the voice alarm system shall “latch® on

ipt of ‘a signal from the fire detaction and alarm &ystem). Intarruption by higher priority
roadcasts shall stilt be possible, ’

n complex buildings in which actions, such as initiation of ekuuntipn‘ gignals, silencing of
larm signals, etc., can bée implemented at remote voice alarm equipment, consideration shall

@ given to whether thera is a need for such actions to ba indicated at any central fira detection
nd alarm control and indicating equipment. :

.6 Secondary power supply

If the building is to be evacuated fallowing primary powar failure, a secondary power supply
shall be provided. This shall be capabla of operating the system in'the emergency mode for a
]+ 4-|pariod equai to twice the evacuation time determined by the appropriate authority for the

building. In any event, the secondary power supply shall be capable of powering the system for
a minimurm of 30 min. '

. |41  [f the building Is not to be evacuated following failure of the principal power supply, the..
. . [secondary power supply shall he capabie of operaling the system for at laast 24 h, or 6 h if an

{  |emergency genaratar is available, and then powering the system in emergancy mode for a

- |minimum of 30 min. If a building remains unoccupied for several days, provision should be

i . |made to ensure thatthe voice.alarm system is capable of operation in emergency mode for
1 i 30 min when the building is re-occupiad. - *

Aol A Rnnvemﬂrgancy functions within the system, such as background music, shall not opaeratae from
e gecondary power supply if this will reduce the capacity for emergency operation.

I
]
v l a4 +F batieries are used as n secondary power supply they shail be of the secondary type,
i ompleta with automatic charging facilities. Where lead-acid battaries are used thay shall ba of
' he valve-ragulated type unleas otherwise specified, and the charging system shall incorporata
charging current compensation for changes in the ambient temperature, where this is
necaessary to achiove the specifiod battery life.

Batteries shall be used in accordance with the manufacturer's mmendationg in order to |
achieve their specified life, which shall be not less than four yeard. The end of life shall ba

takan as the time when detarioration to less than 80 % of the rated ampere-hour capacity (at
the one-hour rate) has accurred.

+ {4 | o |Automatic charging shall ensure that the batteries are fully recharged to 80 % of their -
maximum rated capacity from the fully discharged state in a pariod of not more than 24 h.

-+ || + Adaquate ventilation and protection against corrosion and dangers resulting from gases
;amittad by the batteries shall be provided.

5.7 Climatic and snvironmental conditions

1 a3~ jAs all or part of the system may be ingtallad inside or outside buildings, under various climatic
\ ~ -iand environmental conditions, and exposead to possible mechanical damage, full information on

“the conditions under which the system is required to operata shall be included in the system
@ 13pe¢iﬂcaﬁun. For tastzs, rafer to IEC 6006R-1.

—_— ‘ ‘,_w
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en not otherwise specified, equipmont shall operate in accordance with the aystem
spacification under the following conditions:

a) Control and amplification equipment and associated battery power supplios:
— ambient temperaturg —5 °C to +40 °C; '

- rt_alatlva humidity 25 % to 90 %; e ‘Q/»-,-JL,-A?.,.m et f C ot

— air pressure 86 kFa to 106 kPa. =

) All other equipment:

— ambient temporature —20 °C to +55 °C;

~ relative humidity 25 % io 99 %

— air preasure 86 kPa to 106 kPa.

5.8 Marking and symbols for marking

Equipment shall be parmanently marked with information regarding its function.

Terminals and controlz shall be permanently marked with information regarding their function,
characteristics and palarity. '

The marking shall be such that it shall be possible to adjust the user controls and to confirm
their positions accurately in conformity with the information given in the user instructions.

intemationally comprehensible. Reference s required to 1EC 60027 and IEC 60417. Marking
ot included in these standards shaill be clearly explained in the user instructions.

5.9 Electrical matching values
A

For the electrical matching values, reference is reguired to |EC 61938 uniess othorwise
specifiad.

Fv.“l Connectors

Connectors shall comply with 1EC 60268-11 or 1EC 60268-12. Requirements for fire resistance
of connectors may also be stipulated by the relavant authorities.

}E Instaliation requirements o _

The system shall be installed in accordance with [EC 60364 ar with mandatory national or local
standards, :

it the emergency sound system forms part of an emergency detection and/or alarm system, the
cabling shall meet the requirements of mandatory national or local, emergency and/or alarm
system standards. Where the application specifically excludes detection and/or alarm, the
cabling shalf be of a standard suitable for the application.

Precautions shall be takan to prevent the spread of hazardous effects via the wiring routes.

When a sound system for emergency purposes is installed in combination with an emargency
dotection aystem, the installation standards for the sound system shall comply as far as is
applicable with the standards required for that detection system.

When additions and/or modifications are made to a non-compliant system the existing system

may require to ba upgraded to meat this standard. In all cases the additions and/or
maodifications shall meet this standard.

Marking shall prafarably ihclhdq latter symbaols, signs, numbers and colours which are

3.
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[ i 7 System operation
! l aln .
582
a] 5; L 7.1 Wstructions for operation
B : -
T ; Instructions for the operation of the system, including actions to ba taken in accordance with

established and well-rehearsed procedures, shall be available for rapid referonce, prefarably
prominantly and parmanently displayed, at each control station. :

o e (g AS far as possible, graphic illustrations should be usad: where text is hecessary this should ba
" clearly legible and in the preferred language(s). : :

1 Updating of the instructions for operation shall ba carried out after additions to or me-ifications
of the systam, or on the basis of practical axperiance, or revised procadures,

Instructibns shall include:

L the functional operation of the system:

-+—— aclion to be taken in the event of a system failura. — e u o n;h_r .
_u__‘_‘_‘_‘_‘_\_""‘--.

-+

A bound copy of the oparatinﬁal instructions shall be provided.

7.2 Records to be kept

o Instaliation, log book and maintenance records shall be kept by the end usar andfor

maintenance company contracted by the end user in accordance with relevant international and
national standards. These shall comprise as a minimum:

a) Installation

1) Details of the locations of all items of aquipment. _
“ 2) "As instatled” parformance measurements of the system including:
— measurad loudspeaker loading per circuit in emergency mode;

- settings of any adjustable items within the system, including the output level of power
amplifiors;

|
. :) = sound prassure lavals;
l' | - intelligibility measuraments.
|

|

I

1

|

|

|

i

: b) Log book ~

A stiffcovered log book shall be kept, in which all usage of the system and all fault

occurrances should be recorded, togethar with all availabla automatically produced records, to
include:

1) dates and times of usagé of the system;
2} details of tasts and routine checks carriad out:
3) time and date of each fault accurrence;

1 4) details of the fault found and the circumstances of it being found {for example during
‘ routine maintenance);

! 5) action taken to rectify or remedy;
6) date, time and name of person in charge of tha system:
7) countersignature of the responsible parson, if any faults occurred or have been roctified.
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7.3 Haintenance

7.2.1 Genaral

*leedean
il PR
Iy

I H

Thete shall be an established and documented procedure for the scheduled maintenance and
ratesting of the sound system and equipment as recommended by the system dasigner in
conjunétion with the equipment manufacturer and in accordance with relevant international and
national standards. it is recommended that a minimum of iwo scheduled maintenance

inspections, by a competant parson, he made each year. A responsible person (see 4.2) shall
ba nominated to ensure that the procedure continues to be carried out correctly.

7. 3.2 Ilnlntﬁnnnbu Instn.lctlﬂnt

A stiff-covared maintenance manual should be available giving details of all work required to
maintain the installation and“equipment in proper working order, consistant with specified

performance criteria and any other requirements of this standard and other relevant
mtemationat or national’ standards Thiz should atate clearly:

a) The mathod of mamtenanca.
b) Any saqﬁﬂnm ralated to maintenance.

c) ldentification of parts requiring maimtenance, giving reference to the location of itams on
drawings, together with manufacturers' reference numbers, and the addresses, telephone and
facsimile numbears, of suppliers of materials and parts.

d) Original varsions. of aqu;pmant and materials calaloguas.
e) List and location of spare pﬂrts

f) List and location of spacial tools.
The maintenance instructions should alza include:

q) Teast cartlhcatea as required to ba examinad by tha relavant authority.

h) A sat of as fitted” drawings.

L
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Annex A
(informative)

Measurement of speech intelligibitity

A1l Introduction

A number of methods of measuring speech intelligibility have heen proposed, and several ara
mentioned in International and National Standards. Work on this gsubject is centinuing, notably
in IS0 technical committee 43. Pending a completion of this work sufficient for the needs of
this standard, this annex briefly describes several methods which are availabla. It gives
information on the correlations betwoen tham, and their [imitations, eithar directly or by

referances to relevant standards. Annex B specifies the proceduras to be used for tha
purposas of thiz standard, ‘ o

It is recormmended to choose, if possible, the mothod of measurement which gives the greatast
digcrimination in the range of intelligibility being investigated, taking into account the standard
deviation to be achieved and the gradients of the relevant curvea. For example, ST1 has the
greatest discrimination at high values of intelligibility, while 256 word phonetically-balanced
word scores has the greatest diserimination at low values. ‘ o :

A2 'Methods of measurement

A2.1 Speech transmizsion index

The speach transmigsion index (5T1) is derived by calculation from measurements of the
modulation transfer function (MTF), and a number of computaer-based measuring systems offar
this facility. Howaver, tha details of the carriers and modulation frequencies to be used, and the
weaights given to them in the calculations, have not been standardized up ta now,

NOTE — IEC 60268-16 ghwos waighting values which are intemded to bo used, unless thare It A roason to the
contrary,

A2.2 RASTI - Rapid (or room) acoustics speach transmizsion index

The RASTI results from a simplified method of determining the STI, using two uctavé-band

noise carriors and four or five modulation frequencies. The methad is describad in
IEC 60268-16. :

LA
A23 Phonetically-balancad waord scores
!

The phonatically-balanced (PB) word score method depends on the. transmission of spacially-

chosen words, selacted from a known population, to a panel of listeners. General infarmation is
given in ISO/TR 4870 [1].1) :

NOTE - Faor all types of zublective test involving rwoom acoustics, the tast words should ba ambadded In carriar
phrasas as this producaes reprasantative mflections and ravarberation during the prasantation of tho test word.

A.2.4 Wodified rhyme teat

The modified rhyme test (MRT) method also uses a panel of listeners.

1) Tha numbars in square brackets refer to the bibliography givan in annax 0.
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A25 Articuiation index

The articulation index (Al) is determined by meaguring the sound pressure levels of tha wanted
spaach signals and the ambient noisa. It is calculated after making corrections For masking,

fraquency and amplitude distortion of the speech signal, reverberation and the presance of
visual cluea (saa [2]).

A26 Artlculntinn loas of consonants

The articulation loas of consonants, usually expressed as a percantage with tha symbol
%Alonas cB0 e dotermined from the results of transmission tests, usmg specially-choson
simple words, It is dezscribed in [3). .

NOTE ~ Alcw doas not usa test words in carrier phrases and omits vowsls. This leads 1o ermoncous results in the
prusonce of reverhemtion or poak dlppinu

.

A3 Limitations of the methods
A3l General

All of the above methods can give misleading results uniezs the measurement procedure is
carmiad out vary carefully and in strict accordance with the ralavant standard. Furthermore, it is
assonhbal that the ambient noisa lovel at the time of measurement is vary similar to that which

occurg under normal operating conditions, or an appropriate corraction is made to the raw data
of the test results.

NOTE — General information on Inteiligibility testing ix givan in ISO/TR 4870. Ses alsa B.4.
A3 2 Speach tranzsmigzion lndux {571)

Ganerally, STI methods are not suitable for testing systems introducing fraquancy shifts or
frequency multiplication or using vocoders. .

With some measuring versions (sea IEC 60268-16), the rosults are meaningful only if:

a) the system does not use any amplitude compression, expangion or non-stationary tﬂmpural
. processing;

b} the total harmonic distortion of a sinusoidal zignal giving the same sound pressure level at
the measuring position as the 57| test signal does not exceed 17 % (corresponding to
approximately 1 dB of compression of a pink-noise signal dua to peak clipping).

A23 RASTI

The results ara meaningful only if the requirements given in IEC 60268-16 ara satisfiad. In
peneral, RASTI iz suitable for room acoustics with direct sound trangmission betwean speaker

and listenar, Only in specific conditions (i.e. substantiafly linear systems), can the method be
applied to sound systems.

A.3.4 Phonetically balanced word scores (256 and 1 000 populstion)

Tha Limitations are given in ISO/TR 4870. It should be noted that, because the method is based

on the racaption of words by listenars, there ara no limitations in raspect of the characteristics
of the sound systam or those of the envirecnmant.
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A15 Madified rhyme tost

The limitations are similar to those given in ISO/TR 4870, It should be nated that, because the
meathod is based on the reception of words by listeners, there are no limitations in respect of
the characteristics of the sound system or those of the environment.

A.3.6 Articulation Index

Tha limitations are given in [2].

A3.T Articulation loss of consonants

The limitations are similar to those given in ISO/TR 4870. it should he noted that, if the
measurement procedura is based on tha reception of words by listeners, there are no
limitations in respect of the characteristica of the sound systom or those of the environmant. If,
however, another method of measurement is used, there may ba limitations in those respacts.

A4 Corrolation of' the results of the various methods

in order 1o specify a singla figure for the intefligibility requirements of a system, and to compare
results of different measuremants, much work has been done to determine relationships
butwean the results of the wvarious methods of measurement. In most cases, these
relationships are. now firmly established and accepted, deapite being subject to a degree of

uncertainty or etatistical variation. For the purposes of the present standard, it has been found- -

necessary to comelate the resulis of each of the above methods to a new scale, termed the
“common intelligibility scale™ (CIS). An essential requirement, due to the above-mentioned
uncertainty, is that the gradiant of each correlatian curva ig nsither too small nor too great, as
each of these conditions axaggerates the uncertainty in the correlation, see [4]. '

The carrelations which.have been determined are shown in figure B.1.

™
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Ammex B
(normative)

Measurement method

B.1 Choice of method of measzurement

The intelligibility shall be measured by one or more of the methods listed in annex A, for which

the requirements for refiable results are satisfied. The results shall then be convertad to the
CIS according to the relevant curva(s) givan in figure B.1.

B.2 Status of the suunci "xystam

Usually, the - whole sound system should be in operation for all measurements. W

maasurements are carried out with the sound systemn in a special status, this shall be stated
with the rasults. '

B.3 Number of measurements and calculation of the result

The measurements shall be made at a sufficient number (n) of represantative points, which
shall be detailad in the system specification. in each area-of coverage. The arithmetical
average fy of the intelligibility values on tha CIS, and the standard deviation o of the resulis,
shall be calculated. The quantity I, — o shall exceed the limit value speaciflied in 5.1.

i the result is within + o of the limit, tha measurements should be rapeated, prefarably at a
larger number of points,

The mean value of intelligibility, and its 95 % confidence interval, over the whole area of

covarage shall be calculated, taking into account the shape of the statistical distribution of the
resultz of the measurements. ‘

8.4 Sound pressure level

The C-weighted sound pressure lavel for the measuremant shall be equal to the L,

measurad for not less than 16 s at the measuring point when the system iz in normal operation
as an emargancy sound system.

NOTE 1 = If tha HASTI method is usod, A-weaighting may be usad for both meazuremants instead of C-waighting.
NOTE 2 - Linsar responae may bo used instead of C-waighting, andy if the results are reflabla.

B.> Ambient noise lavel

The A-weighted ambient noise levei (tha residual noisa level) in the absance of the test signal
(the residual noise) shall be measured, in decibels ra 20 pPa, over a poriod sufficient to
raasonably represent the residual noise at the time of the intefligibility test, Measuramants of
the equivalent A-weighted sound pressure level shall be made at representative points over the
aroa of coverage. The positions, duration and tima of measurements shall be reported,

togother with a note of any unusual circumstances which might affect the validity of tha
meagsuraments.

L

Syt
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Figure B.1 — Converslon of exlating intalligibility scalea to
tha commaon intelligibyility scala




14 Mag 04 11:49 BOSCH Security SYstems 003802363963902

\

60849 © IEC:1998 -39 -

Annex C
(informative)

Attention drawing audible signals

C.1 introduction

Sound signals may be used to-warn of an imminent announcement. To be affactive they shall

be sufficiently audible, This annex recommends ‘appropriate sound levels and measurement
procedures,

€.2 Audibility of attention drawing signals

Attention drawing signals over the whole an area of coverage (see 3.1) should meet the
following criteria:

a) absolute minimum scund level: 65 dBA:
b) absolute minimum sound lavel in sleeping mode: 75 dBA;

¢} alarm sound audibility over background noise (signal-to-noise): 6 dBA to 20 dBA (or 9dB
to 23 dB in rolevant alarm fraquency bands)

d) maximum alarm sound lavel (1o limit exposure): 120 dBA.

€.3 Measurements of aifeniion drawing audible signals.

These measuraomeants are designed to verify the perceptibility of audible alarm signals and
should be used to assess the audibility of such signals over background noise.

CA.1 Alarm sound lavels

Where motre than one type of alarm signal is used, measurements shall be ropeated for-each

type. Maasurements shall be made, with the alarm mgnai sounding, at representativa points
throughout the area to be covered..

Fur continuous single-froquency alarms, the La., and L., octave-band sound prosaure levels
shall be recorded. For two-frequency, variable-frequency or intermittent alarms, the {am. and
Lpgx 0Ctave band sound pressura lavelz shall ba rocorded.

For a two-frequency, variable-frequency or intermittent alarm syatem, the measurements shall
be made over a period of at least five ropetitions of the saquence. For a singla continuous
tona, the measurements shall be made over a minimum period of 10 5.

NOTE - Eithar Layfl,; octave band of Lamw/lees may be used. Tho octave bandt concemsd are those
comesponding to the mnge of frequancies of tha alarm signal.

€32 Background noise levels

Reprasentative background noise lavels shall be measurad at identical test points to those

in C.3.1. These measurements shall be taken during periods of normal parsonnel activity and
mechanical equipment operation.

Py
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Measurements shall verify the overall L.., and octave band L. sound pressure loevels. The

duration of measurement shall be sufficient to obtain constant La., levelz to an accuracy
of 0,5 dBA. ‘

€¢.2.3 Recording of results

The location, type of measuremaent, time at which taken, duration and measured lavels shall be
recorded for all alarm and background noise level tests.

ca Assuasmgnt

Assessment of the alarms shalt be made in accordance with the flowchart in figure C.1.

I this a sleeping arca’? Fall

Fail

Fail

Fal

rass

Figure C.1 — Flowchart for the aszessmant of alarm signals
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Annex D
(informative)
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