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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 7240-2
Subcommit

ISO 7240 ¢
Part 1:
Part 2:
Part 4:
Part 5:
Part 6:
Part 7:
Part 11
Part 14
Part 13

Part 14

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.

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

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

Control and indicating equipment

Power supply equipment

Point-type heat detectors

Carbon monoxide fire detectors using electro-chemical cells

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

. Manual call paints

: Line type smoke detectors using a transmitting light beam

: Compatibility assessment of system components

. ‘Guidelines for drafting codes of practice for design, installation and use of fire detection and

the

ards
an

tent

fing,

fire

alarm systems in and around buiidings [ 1 echnical Report]

Part 15: Multisensor fire detectors
Part 21: Routing equipment

Part 22: Duct sampling equipment

The following part is under preparation:

Part 9:

Test fire for fire detectors [Technical Report]
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Introduction

This part of 1SO 7240 combines the requirements for both fire-alarm routing (transmitting) equipment
(ISO 7240-1:—, Figure 1, item E) and fault (trouble) warning routing equipment (ISO 7240-1:—, Figure 1,
item J) into a single equipment Standard.

Ro e 1, item B)
and|sends fire alarm signals to a fire-alarm receiving station (ISO 7240-1, Figure 1, item F) and faylt signals to
a faplt warning (trouble signal) receiving station (ISO 7240-1, Figure 1, |tem K). The receiving_statipns may be
in the same or different locations.

Thig part of ISO 7240 describes the mandatory functions which are required to be\provided on all routing
equjpment covered by this part of ISO 7240, and optional functions with their associated requirgments. It is
intehded that the options will be used for specific applications, as recommended in application guidelines.

optional function is included as a separate entity, with its own set of‘@ssociated requirements, in order to
it routing equipment covered by this document with different combinations of functions to conjfform to this
part of ISO 7240. Routing equipment complying with this part of ISO-7240 will need to fulfil the requirements
of gll of the mandatory functions, together with the requireméents of those optional function§ which are
proyided.

© 1SO 2005 - All rights reserved \
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INTERNATIONAL STANDARD

ISO 7240-21:2005(E)

Fire detection and alarm systems —

Part 21:
Routing equipment

1

Thig

Scope

part of ISO 7240 specifies requirements, methods of test, and performance criteria for fire-a

(trapsmitting) equipment (1ISO 7240-1:—, Figure 1, item E) and for fault (troublé) warning routing

(IS

2

The
refe
doc
ISO
ISO
IEC
IEC
IEC

IEC
and

IEC
IEC

IEC

7240-1:—, Figure 1, item J) for use in fire detection and fire alarm systems installed in buildin

Normative references

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

7240-1:—"), Fire detection and alarm systems —~Part 1: General and definitions

7240-4, Fire detection and alarm systems~- Part 4: Power supply equipment
60068-1:1990-05, Environmental testing — Part 1: General and guidance

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

60068-2-6, Environmental testing — Part 2: Tests. Test Fc: vibration (sinusoidal)

60068-2-47, Environmental testing — Part 2-47: Test methods — Mounting of components
other articles for yibration, impact and similar dynamic tests

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

60529:2001-02, Degrees of protection provided by enclosures (IP Code)

arm routing
equipment
JS.

For dated
referenced

equipment

IEC 60721-3-3:2002-10, Classification of environmental conditions — Part 3-3: Classifications of groups of
environmental parameters and their severities — Stationary use and weatherprotected locations

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

1)

To be published.
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3 Definitions

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

3.1

access level

one of seve

manua

ral states of a routing equipment in which selected

controls can be operated;

onaratione-ecan-ba-ecarriad ot
Operattions—ta Sartea

indicati
inform3

q
J

NOTE

3.2
field
sub-divisior

3.3
functiona
condition off

NOTE T
fire alar|

supervi

fault wa

test con

quiesce
other fu

3.4
indicator
device whig

3.5

oot

ons are visible, and/or;
tion can be obtained.

bee Annex A.

of a window

condition

the routing equipment characterized by its indication at the routing equipment
[he functional conditions recognized in this part of the ISO(7240 are the following:

M condition, when a fire alarm is indicated;

ory signal condition, when a supervisory signal.is indicated;

Fning condition, when a fault is indicated;

disabled condition, when the disablement ©f functions is indicated;

dition, when the testing of functions is indicated;

ht condition, when the_rguting equipment is powered by a power supply conforming to 1ISO 7240-4 an
hctional condition isindicated.

h can ehange its state to give information

d no

indicatior
information

3.6

given by an indicator

mandatory
(adjective) qualification applied to those functions required to be provided on all routing equipment and the
functions' requirements and to the requirements of any optional functions that have requirements, if such

optional fun

3.7

ctions are provided

non-volatile memory
memory elements which do not require the presence of an energy source for the retention of their contents

© I1SO 2005 — All rights reserved
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3.8

point

component connected to a detection circuit enabling the transmission or reception of information in relation to
fire detection

NOTE Includes I1ISO 7240-1:—, Figure 1, items A and D.

3.9

program

software necessary for routing equipment to comply with at least the requirements of this part of ISO 7240,
including initializing data, reset and interrupt vectors, operating code, and declarations

31
respt
opefation capable of terminating the fire alarm condition and/or the fault warning condition

31
running data
altefable data subject to temporary modification during operation, either automatically or by manua| controls

3.1
separate

(adjective) physically separate and exclusively provided for the ourpose or purposes stated in |this part of
1SO| 7240

31

silgncing
(nolin) manual operation for switching off the audible 'signal of a sounding device that is capable of being
autgmatically re-sounded by a new event

3.14
transmission path
conpection, external to the cabinet of therouting equipment, for the transmission of information ang/or power

— | between the routing equipment.and other components of a fire detection and fire alarm system as defined
in ISO 7240-1, and/or

— | between parts of routing equipment contained in different cabinets

3.14
volatile memory
mermory elements‘which require the presence of an energy source for the retention of their contents

3.1
wilidow

parf orzall of an alphanumeric display used for information relating to one functional condition at a diven time

NOTE A sub-division of the display might be realized either by mechanical separation, or under software control.

3.17

Zone

geographical sub-division of the protected premises in which one or more points are installed and for which a
common zonal indication is provided

4 General requirements

If functions other than those specified in this part of the 1ISO 7240 are provided, they shall not jeopardize
compliance with any requirements of this part of the ISO 7240.

© 1SO 2005 - All rights reserved 3
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If an optional function is included in the routing equipment, then all the corresponding requirements shall be

met.

5 General requirements for indications

5.1 Disp

lay of functional conditions

5.1.1 The routing equipment shall be capable of unambiguously indicating the following functional
conditions, as described in Clauses 6 to 11:

— quiescjant condition;

— fire ala

— superv

— fault warning condition;

— disable

— testco

5.1.2 Thq
functional ¢

— fire ala

— superv

— fault warning condition;

— disable

— testco

5.2 Dispjay of indications

All mandat
ISO 7240.

5.3 Indid

Where an &

'm condition;

sory signal condition;

d condition;
ndition.

routing equipment shall be capable of being simultaneously, in any combination of the follo
bnditions:

'm condition;

sory signal condition;

d condition;

ndition.

ations_ on’ alphanumeric displays

Iphanumeric display is used to display indications relating to different functional conditions, th

ving

pry indications shall be clearly identifiable, except where otherwise specified in this paft of

ese

may be dis

blaved at the same time.  However for each functional condition there shall be onlv one windo
J 7 J

N in

which all of

the fields relating to that functional condition are grouped.

5.4 Indication of the supply of power

A visible indication shall be given by means of a separate light-emitting indicator while the routing equipment
is supplied with power.

tional indications

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

5.5 Addi
confusion.
4

© I1SO 2005 — All rights reserved
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Quiescent condition

Any kind of system information may be displayed during the quiescent condition. However, no indications shall
be given which could be confused with control-and-indicating equipment indications used in the

fire alarm condition,
supervisory signal condition,

fault warning condition,

7

71

71.
(IS¢
equ
71.
the

con

7.2
7.2,
7.2,
indi

7.2.
alph

7.24 The indicater’shall flash when the condition is received by the routing equipment and go s

the
rece

7.3

disabled condition,

test condition.

Fire alarm condition

Reception and processing of fire signals

1 The routing equipment shall report the fire alarm condition’ to the fire alarm recei
7240-1:—, Figure 1, item F) when fire alarm signals are~teceived from the control-an
pment.

P The mandatory indications and/or outputs shall notbe falsified by multiple fire signals re

same or different control-and-indicating equipment,@esulting from the simultaneous operz
rol-and-indicating equipment and/or the operation of:-further control-and-indicating equipment.

Indication of the fire alarm condition

P The time taken for processing of signals from control-and-indicating equipment shall ng
cation of the fire alarm condition at the routing equipment by more than 60 s.

B The signal may b&\indicated by means of a separate light-emitting indicator and/or a
anumeric display.

routing equipment receives acknowledgement from the receiving station that the signal has be
ived.

Other indications during the fire alarm condition

ing station
d-indicating

ceived from
tion of two

1 The fire alarm condition shall be indicated when the routing equipment receives the fire alarm signal
fronp the control-and-indicating equipment.

t delay the

field on the

teady when
en correctly

If supervisory conditions faults, disablements or tests are indicated by means of separate light-emitting
indicators, and such indications are suppressed in the fire alarm condition, it shall be possible to reveal these
by means of a manual operation at access level 1.

7.4

7.4.

Reset from the fire alarm condition

1

The routing equipment shall reset from reporting and displaying the fire alarm condition when the fire

alarm condition is reset at the control-and-indicating equipment. Reset from the fire alarm condition shall not
require any manual intervention.

7.4.2 Following a reset, the indication of the correct functional conditions, corresponding to a
signals, shall either remain, or be re-established within 60 s.

© 1SO 2005 - All rights reserved
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8 Supervisory signal condition

8.1 Reception and processing of supervisory signals

8.1.1 The routing equipment shall report the supervisory condition to the fault warning (trouble signal)
receiving station (ISO 7240-1:—, Figure 1, item K) when supervisory signals are received from the control-
and-indicating equipment.

8.1.2 The mandatory indications and/or outputs shall not be falsified by multiple supervisory signals
received from the same or different control-and-indicating equipment, resulting from the simultaneous

Operatlon (f tVV\J CUI ItIU: GII\‘:‘JI ;Ild;uat;lly U\.'u;}.llllcllt GIIdIIUI thU U'JUIGt;UII Uf fufthcl CUIT ItIU: GIIC.I.l ;Ild;u tlng
equipment.

8.2 Indiqgation of the supervisory alarm condition

8.2.1 Theg supervisory condition shall be indicated when the routing equipment receives)the supervisory
alarm signdl from the control-and-indicating equipment.

8.2.2 The time taken for processing of signals from control-and-indicating equipment shall not delay| the
indication of the supervisory condition at the routing equipment by more than 60,s:

8.2.3 The signal may be indicated by means of a separate light-emitting indicator and/or a field on| the
alphanumefic display.

8.2.4 The indicator shall flash when the condition is received by the routing equipment and go steady when
the routing pquipment receives acknowledgement from the receiving station that the signal has been corrgctly
received.

8.3 Supervisory indications during the supervisory condition

If supervisg
suppressed
access levg

8.4 Rese

8.41 Thg
supervisory

shall not require any manual ntervention.

84.2 Fol
received sig

9 Fault

ry signals are indicated by means of .separate light-emitting indicators, and such indications
in the fire alarm condition, it shall be(possible to reveal these by means of a manual operatig
1.

t of supervisory signal
routing equipment shall-reset from reporting and displaying the supervisory condition when

condition is reset at-the control-and-indicating equipment. Reset from the supervisory cond

owing a reset.operation, the indication of the correct functional conditions, corresponding to
nals, shall*either remain, or be re-established within 60 s.

are
n at

the
tion

any

warning condition

9.1

Reception and processing of fault warning signals

9.1.1 The routing equipment shall report the fault warning condition to the fault warning (trouble signal)
receiving station (ISO 7240-1:—, Figure 1, item K) when fault warning signals are received from the control-
and-indicating equipment.

9.1.2 The mandatory indications and/or outputs shall not be falsified by multiple fault warning signals
received from the same or different control-and-indicating equipment, resulting from the simultaneous
operation of two control-and-indicating equipment and/or the operation of further control-and-indicating
equipments.

© I1SO 2005 — All rights reserved
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9.2 Indication of the fault warning condition

9.21 The fault warning condition shall be indicated when the routing equipment receives the fault warning
(trouble signal) from the control-and-indicating equipment.

9.2.2 The time taken for processing of signals from control-and-indicating equipment shall not delay the
indication of the fault warning condition at the routing equipment by more than 60 s.

9.2.3 The signal may be indicated by means of a separate light-emitting indicator and/or a field on the
alphanumeric display.

9.24 The indicator shall flash when the condition is received by the routing equipment and go dteady when
the fouting equipment receives acknowledgement from the receiving station that the signal has bbegn correctly
recgived.

9.3| Fault warning indications during the fire alarm condition

If fqults are indicated by means of separate light-emitting indicators, and such”indications are suppressed in
the fire alarm condition, it shall be possible to reveal these by means of a mahual operation at accgss level 1.

9.4 Reset from the fault warning condition
9.4/1 The routing equipment shall reset from reporting and displaying the fault warning conditign when the
faulf warning condition is reset at the control-and-indicating equipment. Reset from the fault warning condition
shall not require any manual intervention.

9.4 Following a reset operation, the indication of the: correct functional conditions, corresponding to any
recgived signals, shall either remain, or be re-established within 60 s.

10 [Disabled condition

10.1 Reception and processing of'disabled signals

10.1.1 The routing equipment-shall report the disabled condition to the disabled signal receiying station
(ISQ 7240-1:—, Figure 1, itemK) when disabled signals are received from the control-and-indicating
equjpment.

10.1.2 The mandatary,indications and/or outputs shall not be falsified by multiple disabled signals received

fronp the same or different control-and-indicating equipment, resulting from the simultaneous opergtion of two
conjrol-and-indicating equipment and/or the operation of further control-and-indicating equipment.

10.2 Indication of the disabled condition

10.2.170The disabled condition shall be indicated when the routing equipment receives the disabled signal
from the control-and-indicating equipment.

10.2.2 The time taken for processing of signals from control-and-indicating equipment shall not delay the
indication of the disabled condition at the routing equipment by more than 60 s.

10.2.3 The signal may be indicated by means of a separate light-emitting indicator and/or a field on the
alphanumeric display.

10.2.4 The indicator shall flash when the condition is received by the routing equipment and go steady when

the routing equipment receives acknowledgement from the receiving station that the signal has been correctly
received.

© 1SO 2005 - All rights reserved 7
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10.3 Disabled indications during the fire alarm condition

If disabled conditions are indicated by means of separate light-emitting indicators, and such indications are
suppressed in the fire alarm condition, it shall be possible to reveal these by means of a manual operation at
access level 1.

10.4 Reset from the disabled condition

10.4.1 The routing equipment shall reset from reporting and displaying the disabled condition when the
disabled condition is reset at the control-and-indicating equipment. Reset from the disabled condition shall not

require anypranda-rtervention:

10.4.2 Following a reset operation, the indication of the correct functional conditions corresponding-to|any
received signals shall either remain or be re-established within 60 s.

11 Test ¢ondition

11.1 Recéption and processing of test signals

11.1.1 The routing equipment shall report the test condition to the fault watning (trouble signal) receiying
station (ISO 7240-1:—, Figure 1, item K) when test signals are receiyed. from the control-and-indicgting
equipment.

11.1.2 The time taken for processing of signals from control-and:indicating equipment shall not delay| the

indication o

f the test condition at the routing equipment by more than 60 s.

11.1.3 Theg mandatory indications and/or outputs shall not-be falsified by multiple test signals received from
the same ¢r different control-and-indicating equipment;\fesulting from the simultaneous operation of |two
control-andtindicating equipment and/or the operation ef further control-and-indicating equipment.

11.2 Indigation of the test condition

11.2.1 The test condition shall be indicated when the routing equipment receives the test signal from| the
control-andtindicating equipment.

11.2.2 The signal may be indicated by means of a separate light-emitting indicator and/or a field on| the
alphanumetic display.

11.2.3 The indicator shall‘flash when the condition is received by the routing equipment and go steady when
the routing pquipment receives acknowledgement from the receiving station that the signal has been corrgctly
received.

11.3 Test|indications during the fire alarm condition

If test conditions are indicated by means of separate light-emitting indicators, and such indications are
suppressed in the fire alarm condition, it shall be possible to reveal these by means of a manual operation at
access level 1.

11.4 Reset from the test condition

11.4.1 The routing equipment shall reset from reporting and displaying the test condition when the test
condition is reset at the control-and-indicating equipment. Reset from the test condition shall not require any
manual intervention.

11.4.2 Following a test operation, the indication of the correct functional conditions, corresponding to any
received signals, shall either remain, or be re-established within 60 s.

© I1SO 2005 — All rights reserved
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Design requirements

12.1 General requirements and manufacturer's declarations

The routing equipment shall comply with the design requirements of Clause 12, where relevant to the
technology used.

In order to assist the process of design inspection, the manufacturer shall declare the following in writing:

a) that the design has been carried out in accordance with a quality management system, which

b)

12.

12.4
test

a)

b)

that the components of the routing equipment have been selected for the intended.purpo

the routing equipment comply with class 3k5 of IEC 60721-3-3:2002-10.

P Documentation

.1 The manufacturer shall prepare installation and user documentatien;-which shall be subn
ng authority together with the routing equipment. This shall comprise ateast the following:

a general description of the equipment, including a list of

— optional functions with requirements of this part of ISQ, 7240,

— functions relating to other parts of ISO 7240,

— ancillary functions not required by this part 6f1SO 7240;

technical specifications of the inputs and outputs of the routing equipment, sufficient tg
assessment of the mechanical, electrical’and software compatibility with other components of
(e.g. as described in ISO 7240-1), including where relevant

— power requirements for recommended operation,

— maximum number of-control-and-indicating equipment, zones and/or points per routing eq
— maximum and minimum electrical ratings for each input and output,

— information~onr’the communication parameters employed on each transmission path,

— recommended cable parameters for each transmission path,

—  fuse ratings;

rincorporates-a-setof rutes-for-the-designof-attetementsof- theroutingequipment{e-g—1S6-9691);

5e, and are

expected to operate within their specification when the environmental conditions qutside th¢ cabinet of

hitted to the

permit an
the system

uipment,

installation information, including

— the suitability for use in various environments,

— if the routing equipment is contained in more than one cabinet, how the requirements of 12.3.2 and

12.5.2 can be met,

— if the routing equipment is designed to be used with a power supply contained in a separ
how the requirements of 12.3.2 and 12.5.3 can be met,

— mounting instructions,

— instructions for connecting the inputs and outputs;

© 1SO 2005 - All rights reserved
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d) configuring and commissioning instructions;

e) operating instructions;

f)

12.2.2 The manufacturer shall prepare design documentation, which shall be submitted to the testing
authority together with the routing equipment. This documentation shall include drawings, parts lists, block
diagrams, circuit diagrams and a functional description to such an extent that compliance with this part of
ISO 7240 may be checked and that a general assessment of the mechanical and electrical design is made

maintenance information.

possible.

12.3 Mechanical design requirements

12.3.1 The cabinet of the routing equipment shall be of robust construction, consistent with~the ' method of
installation ecommended in the documentation. At access level 1 it shall meet at least classification IP30 of
IEC 60529:2001-02.

12.3.2 The routing equipment may be housed in more than one cabinet. If the documentation shows thaf the
cabinets mpy be installed in locations distributed within the protected premises{-then all of the manddtory
manual controls and indicators shall be in one cabinet, or in cabinets declared té be suitable only for mounting
adjacent to feach other.

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

12.4 Electrical and other design requirements

12.4.1 The processing of signals shall give the highes? priority to the indication of fire alarms.

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

12.4.3 If the routing equipment has proyision for disconnecting or adjusting the main or the standby pqwer
source, this|shall be possible only ataccess level 3.

12.5 Integrity of transmission paths

12.5.1 A fault in any traasmission path between the routing equipment and other components of the| fire
detection system, as.defined in ISO 7240-1, shall be simultaneously indicated at the routing equipment|and
the fault warning (trouble signal) receiving station in not more than 90 s.

12.5.2 Wh

more than )

transmission path.

12.5.3

If the manufacturer's documentation shows that a routing equipment contained in more than one

cabinet may be installed in separate locations (e.g. signal concentrator equipment), then means shall be
specified and provided which ensure that a short circuit or an interruption in any transmission path between
the cabinets does not affect more than one function for longer than 90 s following the occurrence of the fault.

12.5.4 Where the routing equipment is designed to be used with a power supply (ISO 7240-1:—, Figure 1,
item L) contained in a separate cabinet remote from the routing equipment, then an interface shall be provided
for at least two transmission paths to the power supply, such that a short circuit or an interruption in one does
not prevent the supply of power to the routing equipment.
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12.6 Accessibility of indications and controls (see also annex A)

12.6.1 Four access levels shall be provided on the routing equipment, from access level 1 (most accessible)
to access level 4 (least accessible). Allocation to an access level shall prevent access to an access level with
a higher number, but allow access to an access level of a lower number. Manual controls and other functions
shall be grouped on the appropriate access level, as specified in this part of ISO 7240.

12.6.2 All mandatory indications shall be visible at access level 1 without prior manual intervention (e.g. the
need to open a door).

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

12.(1.4 Indications and manual controls that are mandatory at access level 1 shall also be)agcessible at
access level 2.

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

12.6.6 The entry to access level 3 shall be restricted by a special procedurediffering from thaf for access
level 2.

12.§.7 The entry to access level 4 shall be restricted by special means that are not part of |the routing
equjpment.

12.7 Indications by means of light-emitting indicators

12.1.1 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 indi¢ator perpendicular to its mounting surfgce

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

12.1.2 For flashing indications, 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

— |1 Hz for fire alarm indications

— |0,2 Hz for faultindications.

12.8 Indications on alphanumeric displays

affectthe interpretation of the displayed information.

12.1;1 Ifian alphanumeric display consists of elements or segments, the failure of one of thegse shall not

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

12.8.3 If not included in the displayed information, the purpose of each field shall be clearly labelled.

12.8.4 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 fire or fault, at 0,8 m distance, in
ambient light intensities from 5 Ix to 500 Ix, 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.
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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 m

eans of a manual operation at access level 1.

12.9 Colours of indications

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

indications of fire alarms;

orindications-of

a) red for
b) vyellow
— su

— fallt warnings,

— dis
— co
c) greenf
12.9.2 Thd

different co

12.10 Testing of indicators

All mandata

13 Addit

13.1 Gene¢ral requirements and manufacturer's declarations

The routing
this part of
where reley

13.2 Software documentation

13.2.1 Th¢

shall be sulpmitted_tothe testing authority together with the routing equipment. This documentation shall 1

sufficient dg

bervisory signals,

ablements,
htrol-and-indicating equipment in the test state;
pr the indication that the routing equipment is supplied with power.

use of different colours is not necessary for indications onfalphanumeric displays. Howevs
ours are used for different indications, the colours used shall‘be as specified in 12.9.1.

ry visible indicators shall be testable by a manualioperation at access level 1.

onal design requirements for software-controlled routing equipment

equipment may contain eléments that are controlled by software in order to fulfil requiremen
ISO 7240. In this case, the routing equipment shall comply with the requirements of Clausg
ant to the technology Used.

manufacturer shall prepare documentation that gives an overview of the software design, w|

tail for,the design to be inspected for compliance with this part of ISO 7240.

13.2.2 Thd

br, if

s of
12,

hich
ein

manufacturer shall prepare and maintain detailed design documentation. This need no

be

submitted to the testing authority, but shall be available for inspection in a manner that respects the
manufacturer's rights of confidentiality.

13.3 Software design

In order to ensure the reliability of the routing equipment, measures shall be included in the program to

prevent the

occurrence of a deadlock in the system.

13.4 Program monitoring (see also Annex B)

13.4.1 The execution of the program shall be monitored. The monitoring device shall signal a system fault if
routines associated with the main functions of the program are not executed within a time limit of 100 s.

12
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13.4.2 The functioning of the monitoring device and the signalling of a fault warning shall not be prevented by
a failure in the execution of the program of the monitored system.

13.5 The storage of programs and data (see also Annex B)

13.5.1 All executable code and data necessary to comply with this part of ISO 7240 shall be held in memory
that is capable of continuous, unmaintained, reliable operation for a period of at least ten years.

13.5.2 The program shall be held in non-volatile memory, which can only be written to at access level 4.
Each memory device shall be identifiable such that its contents can be uniquely cross-referenced to the

software-documentation

13.8.3 For site-specific data, the following requirements shall apply.

a) |Alteration of site-specific data shall be possible only at access level 3.

b) |Alteration of site-specific data shall not affect the structure of the program.
c) |If stored in volatile memory, the site-specific data shall be protected against power loss by a back-up
energy source which can only be separated from the memory at accéss level 4, and which ig capable of
maintaining the memory contents for at least two weeks.
d) |If stored in read-write memory, there shall be a mechanism whieh prevents the memory beirjg written to
during normal operation at access level 1, such that its contents are protected during a failurg in program

execution.

e) |Site-specific data shall be given a version reference; Which shall be updated when each set of alterations
is carried out.

f) |lt shall be possible to identify the version reference of the site-specific data at access level 3.

13.6 The monitoring of memory contents
The| contents of the memories containing the program and the site-specific data shall be alitomatically

chefked at intervals not exceeding:1 h. The checking device shall signal a system fault if a corryption of the
memory contents is detected.

14 |Marking
Therouting equipment shall be marked with the following information, which shall be legible at accgss level 1:
a) |numberofsthis part of ISO 7240 (ISO 7240-21);

b) |name’or trademark of the manufacturer or supplier;

c) type number or other designation of the routing equipment;

It shall be possible to identify a code or number that identifies the production period of the routing equipment
at access level 2.
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15 Tests

15.1 General

15.1.1 Standard atmospheric conditions for testing

Unless otherwise stated in a test procedure, conduct the testing after the test specimen has been allowed to
stabilize in the standard atmospheric conditions for testing as described in IEC 60068-1 as follows:

— temperature: 15 °C to 35 °C;
— relativgd humidity: 25 % to 75 %;
— air pregsure: 86 kPa to 106 kPa.

The temperature and humidity shall be substantially constant for each environmental test where the stan

atmospheri

15.1.2 Specimen configuration

The specim

The details

15.1.3 Moy
Unless othg

means of nj
except whe

15.1.4 Eleg

If the test p
supply com

Unless othe
All circuits

one of each
than the rou

15.1.5 Pro

At least one

C conditions are applied.

en configuration shall include at least one of each type of routing-equipment and transmission

of the routing equipment shall be given in the test report (Clausg 16).

nting and orientation
erwise stated in a test procedure, mount the specimen in its normal orientation by the no

ounting indicated by the manufacturer. The equipment shall be in the condition of access levi
[e otherwise required for functional testing.

trical connection

rocedure requires the specimen tobe in the operating condition, it shall be connected to a pq
plying with the requirements in ISO 7240-4.

rwise required, the power.supply shall be in the nominal operating condition.
hnd transmission paths shall be connected to cables and equipment or to dummy loads. At |

type of circuit shall be maximally loaded, all within manufacturer's specification. Equipment o
ting equipment may be kept in the standard atmospheric condition during the tests.

Vision fortests

reuting equipment shall be provided for testing compliance with this part of ISO 7240.

lard

path.

mal
Bl 1,

wer

past
ther

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

15.2 Functional test

15.2.1 Object of the test

To demonstrate the operation of the equipment before, during and/or after the environmental conditioning.

14
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15.2.2 Test schedule

Draw up a test schedule that ensures that during the functional test each type of input function and each type
of output function is exercised.

15.2.2.1 Fire alarm condition

Initiate and reset the fire alarm condition.

Check that the correct indication and the correct output to item F of ISO 7240-1:—, Figure 1, is given.

15.2

Initi

Chsg

15.2

Initi

Chs

15.2

Initi

Chs

15.2

Initi

Chsg

15.2

Initi

Chsg

15.8 Environmental tests

15.3

.2.2 Supervisory condition
hte and reset the supervisory condition.

ck that the correct indication and the correct output to item J of ISO 7240-1:—, Figure 1, is give

.2.3 Fault warning condition

bte and reset the fault warning condition.
ck that the correct indication and the correct output to item J of ISO 7240-1:—, Figure 1, is give
.2.4 Disabled condition

hte and reset the disabled condition.
ck that the correct indication and the correct output to item J of ISO 7240-1:—, Figure 1, is give
.2.5 Test condition

bte and reset the test condition.
ck that the correct indication and the correct output to item J of ISO 7240-1:—, Figure 1, is give
.2.6 Integrity of transmission paths

pte and reset a fault.on each transmission path.

ck that the corréet indication and the correct output to item J of ISO 7240-1:—, Figure 1, is give

.T-General

n.

n.

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

Tab

le 1.
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Table 1 — Environmental tests

Test Operational or Subclause
endurance number
Cold operational 15.4
Damp heat, steady state operational 15.5
Impact operational 15.6
Vibration, sinusoidal operational 15.7
Electromagnetic compatibility (EMC) immunity test operational 15.8
Supply voltgge variations operational 159
Damp heat, |steady state endurance 15.10
Vibration, sihusoidal endurance 15.11

15.3.2 Tests for one specimen

If a single
which may
specimen in

NOTE 1

environmental test.

15.3.3 Tes

If two speq
operational
second speg
test.

NOTE i
before the n4

15.3.4 Tes

If three spe
tests, which
subject the

ts for two specimens

xt environmental test.

functional tgst.

NOTE i
before the ng

xt-environmental test.

ks for three specimens

pecimen is supplied for environmental testing, subject the specimén‘to all the operational tests,
be carried out in any order. After the operational tests, conduct the-endurance tests on the same
any order. Before and after each environmental test, conduct.a-functional test.

'he functional test after one environmental test can be takem as the functional test before the |next

imens are supplied for environmental testing, then subject the first test specimen to all| the
tests, which may be carried out in any order, followed by one of the endurance tests. Subjeci the
cimen to the other endurance test. Before“and after each environmental test, conduct a functipnal

or the first specimen, the functional.test after one environmental test can be taken as the functional| test

Cimens are supplied for environmental testing, then subject one test specimen to all the operatipnal
may be carried out in any order. Subject the second specimen to one of the endurance tests, and
third specimefito the other endurance test. Before and after each environmental test, condyct a

or the first specimen, the functional test after one environmental test can be taken as the functional| test

15.3.5 Req

uirements

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

However, in the tests of 15.8, 15.10 and 15.11, visible and audible indications of purely transitory nature

occurring during the application of the conditioning are allowed.

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

16
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15.4 Cold (operational)

15.4.1 Object of the test

To demonstrate the ability of the equipment to function correctly at low ambient temperatures appropriate to

the

anticipated service environment.

15.4.2 Test procedure

15.4.2.1 General

Usg the test procedures with gradual changes in temperature described in IEC 60068-2-1. (Us€e

hea
spe

I-dissipating specimens (as defined in IEC 60068-2-1:1990-05) and use test Ab for non-hea
Cimens.

15.4.2.2 Initial examination

Bef

bre conditioning, subject the specimen to the functional test.

15.4.2.3 State of the specimen during conditioning

Mount the specimen as specified in 15.1.3 and connect it to suitable power supply, monitoring

equ

pment (see 15.1.4).

The] specimen shall be in the quiescent condition.

15.4.2.4 Conditioning

Apply the following severity of conditioning:

temperature: —5 °C £ 3 °C or other minimum rated temperature;

duration: 16 h

15.4.2.5 Measurements during conditioning

Monitor the specimen during the conditioning period to detect any change in status. During the las

con

Hitioning period, subject the specimen to the functional test.

15.4.2.6 Final. measurements

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

test Ad for
-dissipating

and loading

hour of the

mechanical

15.5 Damp heat, steady state (operational)

15.5.1 Object of the test

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

15.5.2 Test procedure

15.5.2.1 General

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

©Is
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15.5.2.2

Initial examination

Before conditioning, subject the specimen to the functional test.

15.5.2.3 State of the specimen during conditioning

Mount the specimen as specified in 15.1.3 and connect it to suitable power supply, monitoring and loading
equipment (see 15.1.4).

The specim

en shall be in the quiescent condition.

15.5.24 (
Apply the fqg

temper
relative

duratio

Preconditio
reached to

15.5.2.5

Monitor the
conditioning

15.5.2.6 K

After the rg
damage bo

15.6 Imp4g

Measurements during conditioning

Londitioning

llowing severity of conditioning:
ature: 55°C +2°C;
humidity: 93 %3 %;
n: 4d.

h the specimen at the conditioning temperature (55 + 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.

inal measurements

h externally and internally.

ct (operational)

15.6.1 Obj

To demons}rate the immunity-of the equipment to mechanical impacts upon the surface, which it can sus
in the normal service environment and which it can reasonably be expected to withstand.

15.6.2 Test procedure

15.6.2.1

ct of the test

eneral

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

15.6.2.2

Initial examination

Before conditioning, subject the specimen to the functional test.

15.6.2.3 State of the specimen during conditioning

een

the

covery period, subject the specimen o the functional test and inspect it visually for mechanical

tain

Mount the specimen as specified in 15.1.3 and connect it to suitable power supply monitoring and loading
equipment (see 15.1.4).

The specimen shall be in the quiescent condition.

18
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15.6.2.4 Conditioning
Apply 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 doubts, the defect shall be disregarded and a further three blows shall be applied to the same
pos|tion on a new specimen.

Applly the following severity of conditioning:

— |impact energy: 0,5+ 0,04 J;
— | number of impacts per point: 3.

15..2.5 Measurements during conditioning

Monitor the specimen during the conditioning periods to detect any, changes in functional condition, and to
enspre that results of three blows do not influence subsequent series.

15.6.2.6 Final measurements

Aftgr the conditioning, subject the specimen to the fanctional test and inspect it visually for |mechanical
damage both externally and internally.

15.Y Vibration, sinusoidal (operational)
15.7.1 Object of the test

To gemonstrate the immunity of the equipment to vibrations at levels appropriate to the service enyironment.
15.7.2 Test procedure
15.1.2.1 General

Useg the test procedure described in IEC 60068-2-6.

The| vibrationnoperational test may be combined with the vibration endurance test, so that the $pecimen is
sublected-t0.the operational test conditioning followed by the endurance test conditioning in each akxis.

15.1.2:2Initial examination

Before conditioning, subject the specimen to the functional test.

15.7.2.3 State of the specimen during conditioning

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

Test the specimen in each of the following functional conditions:

a) quiescent condition;
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b) fire alarm condition, initiated in a zone;

c)

disabled condition, initiated by disablement of a zone and an output in accordance with ISO 7240-1.

15.7.2.4 Conditioning

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

Apply the following severity of conditioning:

— frequerlucy range: 10 Hz to 150 Hz;

— accelefation amplitude: 0,981 m/s2 (0,1 gn);

— numbef of axes: 3;

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

15.7.2.5 Measurements during conditioning

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

15.7.2.6 FKinal measurements

After the cpnditioning, subject the specimen to the functionaktést and inspect it visually for mechanical
damage both externally and internally.

15.8 Electromagnetic compatibility (EMC) immunity tests (operational)

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

a)

b)

c)
d)
e)
f)

)]

Mains
equipm
mains

Mains
supply

supply voltage variations: These tests are included as they should be applied to power su
ent housed in the routing equipment (see ISO 7240-4), or if the routing equipment includes o
nputs for which these tests(are applicable;

supply voltage dips and interruptions: These tests are included as they should be applied to pg
equipment housed-in'the routing equipment (see 1ISO 7240-4), or if the routing equipment inclu

other mains inputs for which these tests are applicable;

Electro

static discharge;

Radiatg¢d electromagnetic fields;

Condu

cted disturbances induced by electromagnetic fields;

pply
ther

wer
des

Fast transient bursts;

Slow high-energy voltage surges.

15.8.2 For the tests of 15.8.1, the criteria for compliance specified in EN 50130-4 and the following shall
apply.

a) The functional test called for in the initial and final measurements shall be the functional test described in

20

15.2.
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b) The required operating condition shall be as described in 15.1.4 and the equipment shall be tested in the
quiescent condition.

c) The connections to the various inputs and outputs shall be made with unscreened cables, unless the
manufacturer's installation data specifies that only screened cables shall be used.

d) In the electrostatic discharge test, the discharges shall be applied to parts of the equipment accessible at
access level 2.

e) In the fast transient burst test, the transients shall be applied to the a.c. mains lines by the direct injection
method and to the other inputs, signal, data and control lines by the capacitive clamp method.

f) |If the equipment has a number of identical types of inputs or outputs, then the tests of 15,8 i), f), and g),
and if applicable a) and b), shall be applied to one of each type.

15.9 Supply voltage variation (operational)

15.9.1 Object of the test

To demonstrate the ability to function correctly over the anticipated range ofsupply voltage conditigns.
15.9.2 Test procedure

15.9.2.1 General
No reference can be made to an International Standard_atpresent.

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

15.9.2.2 Initial examination

Before conditioning, subject the specimen to the functional test.

15.9.2.3 State of the specimen during conditioning

Mount the specimen as specified in 15.1.3 and connect it to suitable power supply, monitoring and loading
equjpment (see 15.1.4),

The] specimen shall'be in the quiescent condition.

15.9.2.4 Conditioning

Applythe following conditions:

a) supply of maximum input voltage as specified by the manufacturer;
b) supply of minimum input voltage as specified by the manufacturer.

NOTE Compatibility between the routing equipment and any specific type of power supply equipment requires that
the range of input voltages specified for the routing equipment includes the range of output voltages recorded for the
power supply equipment in the tests of ISO 7240-4.

15.9.2.5 Measurements during conditioning

Monitor the specimen at the supply voltage conditions until temperature stability is reached and subject the
specimen to the functional test at each voltage condition.
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