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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-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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procedures used to develop this document and those intended for its further maint
cribed in the ISO/IEC Directives, Part 1. In particular, the different approval criteriamee
brent types of ISO documents should be noted. This document was drafted in accordan
orial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

bntion is drawn to the possibility that some of the elements of this documenb may be the
ent rights. ISO shall not be held responsible for identifying any or all suich’ patent rightg
patent rights identified during the development of the document will.be in the Introduct
he ISO list of patent declarations received (see www.iso.org/patents}):

trade name used in this document is information given for the,eonvenience of users ar
Stitute an endorsement.

an explanation of the voluntary nature of standardsythe meaning of ISO specific
ressions related to conformity assessment, as wellas information about ISO's ad
World Trade Organization (WTO) principles in, the Technical Barriers to Trade
w.iso.org/iso/foreword.html.
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5 document was prepared by Technical Committee ISO/TC 21, Equipment for fire protect
ting, Subcommittee SC 3, Fire detection and\alarm systems.

second edition cancels and replaces'the first edition (ISO 7240-17:2009), which has been
sed. The main changes compared-to-the previous edition are as follows:

the title of the document has been changed to “Transmission path isolators” which bet
the functionality of the preduct;

the whole documenthasbeen updated to the latest ISO standard template;

IEC 62599-2 has-been included and replaces the reference to EN 50130-4;

a new Claus@6-on test report, Clause 7 on marking and Clause 8 on data have been inclu
5t of all papts in the ISO 7240 series can be found on the ISO website.

feedback or questions on this document should be directed to the user’s national standa
plete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

Short-circuit isolators have been renamed transmission path isolators reflecting that the isolators
considered are intended to limit the consequences of low parallel resistance faults between the
lines of the transmission path(s) of a fire detection and fire alarm system. This is normally achieved
by connecting the transmission path in a loop configuration, separating sections of the loop with
transmission path isolators and introducing a means of detecting the presence of a fault if its
consequences (e.g. reduction in the line voltage) jeopardises the correct operation of components
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isolatgr, needed by system designers to use the device correctlyfin accordance with the sys
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In view of
transmissi
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ised that it is not possible for this component standard to specify all of the requifeims
ction of a transmission path isolator in a system. The requirements for the functipning
bn path isolator are dependent on the system operation, the other components associz
ransmission path (e.g. the control and indicating equipment and detectors) and
bn path parameters (e.g. line impedance and line loads), and they will have'to’be verified
[.

his document includes:

irement that the manufacturer gives all of the specifications; for the transmission f

bments;

Itisrecognized that the system designer needs to ensure'that only those transmission path isold
the necessary performance are chosen to meet the specific requirements of a given system design.

Kts to verify that the transmission path isolator functions in accordance with tk
hcturer’s specifications;

ts to verify the stability of the transmigsion path isolator with respect to environmental
magnetic compatibility (EMC) conditions.

many different concepts that can bg used for the operation of transmission path isolators,

t a functional test procedure is developed to verify the manufacturer’s specification
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to define a precise functional test procedure applicable to all types. Instead, this docunjent

and

st important points that-have to be verified. To assist in developing such test proced
ple procedures are given'in an informative annex (Annex A).

the above, it is jmiportant that, in addition to meeting the requirements of this docu

fended to betused.
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nt,

pbn path isolators-are shown to operate correctly within the types of systems with which

Vi
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Transmission path isolators
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Scope

5 document specifies the requirements, test methods and performance criteria-for tr

definitions, see ISO 7240-1).

ns of isolation or protection incorporated within control and indicating@quipment are 1
his document.

Normative references

following documents are referred to in the text in sucl @ way that some or all of th
Ktitutes requirements of this document. For dated references, only the edition cited 3
ated references, the latest edition of the referenced document (including any amendmen

209, Aluminium and aluminium alloys — Chemicalccomposition

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

60068-1, Environmental testing — Part I General and guidance

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

60068-2-6, Environmental testing™— Part 2-6: Tests — Test Fc: Vibration (sinusoidal)
60068-2-27, Environmentdltesting — Part 2-27: Tests. Test Ea and guidance: Shock

60068-2-30, Enviropmental testing — Part 2-30: Tests. Test Db and guidance: Damp
+ 12-hour cycle)

60068-2-42, Environmental testing — Part 2-42: Tests — Test Kc: Sulphur dioxide test for ¢
nections

62599-2,vAlarm systems — Part 2: Electromagnetic compatibility — Immunity requir
poneiits of fire and security alarm systems

hinsmission

h isolators for use in fire detection and fire alarm systems for buildings (for géneral requirements

ot covered

Pir content
pplies. For
[s) applies.

heat, cyclic

bntacts and

ements for

3

Terms and definitions

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

[SO and IEC maintain terminological databases for use in standardization at the following addresses:

©IS

[SO Online browsing platform: available at https://www.iso.org/obp

IEC Electropedia: available at http://www.electropedia.org/
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31

transmission path isolator

device, which may be inserted into a transmission path of a fire detection and fire alarm system, to
limit the consequences of low parallel resistance faults between the lines of this transmission path

Note 1 to entry: A transmission path isolator may be a physically separate device or it may be incorporated into
another device (e.g. integrated into a smoke detector or detector base).

3.2

closed condition
condition of the transmission path isolator which allows the normal signals and the supply currents to
pass throufh the transmission path isolator

Note 1 to enftry: This is the correct condition for the transmission path isolator when there is no short.ciscuit.

3.3
open condition
condition df the transmission path isolator which prevents the passage of short circuit€¢urrents through
the transmiission path isolator

Note 1 to entry: This is the correct condition for the transmission path isolator when it is protecting part|of a
circuit from| the effects of a short circuit.

3.4
field devide
device, whiich is located remotely from the CIE and may be subject to a more severe environmeptal
condition

Note 1 to entry: Detectors, MCP, and alarm devices are always ‘considered as field devices whereas PSE, input/
output modjile, and routing equipment may be field devices.

3.5
non-field device
device whifh is specified to be located in the satne conditions as the CIE

4 General requirements

4.1 Compliance
In order to|comply with this-document, the transmission path isolator shall meet the requirements pf:

a) Clausel4, which shall.be verified by visual inspection or engineering assessment, shall be testefl as
described in Clause5 and shall meet the requirements of the tests;

b) Clauses 7 and8, which shall be verified by visual inspection.

rv1l ctatuc indication
4.2 Integralstatusindication

If the transmission path isolator incorporates an integral visual indication of its status, then this
indication shall not be red.

4.3 Connection of ancillary devices

Where the transmission path isolator provides for connections to ancillary devices (e.g. remote
indicators), open or short circuit failures of these connections shall not prevent the correct operation of
the transmission path isolator.

2 © IS0 2020 - All rights reserved
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Monitoring of detachable transmission path isolators

If a transmission path isolator is detachable (i.e. it is attached to a mounting base), then a means shall
be provided for a remote monitoring system (e.g. the control and indicating equipment) to detect the
removal of the device from the base, in order to give a fault signal.

4.5

Manufacturer's adjustments

It shall not be possible to change the manufacturer's settings except by special means (e.g. the use of a
special code or tool) or by breaking or removing a seal.

4.6 On-site adjustments

If there is provision for on-site adjustment of the transmission path isolator, then for,'€ach i
trapsmission path isolator shall comply with the requirements of this document. Aecess to th

adj
4.7

4.7
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con
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and
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Site

stment shall only be possible using a code or special tool.
Requirements for software-controlled transmission pathrisolators

1 General

requirements of 4.7.2 and 4.7.3 shall apply to transmission path isolators that rely o
Lrol in order to fulfil the requirements of this document.

2 Software design

etting, the
e means of

h software

ensure the reliability of the transmission path isolator, the following requirements for software

gn shall apply.
The software shall have a modular structure.

The design of the interfaces for mahually and automatically generated data shall not per
data to cause error in the program operation.

The software shall be designed to avoid the occurrence of deadlock of the program flow,

3 Storage of programs and data

ings, shall be‘held in non-volatile memory. Writing to areas of memory containing th
data shallhg possible only using some special tool or code and shall not be possible dur
ration oftthe transmission path isolator.

-specific data shall be held in memory that will retain data for at least two weeks witho

mit invalid

program necesSary to comply with this document and any pre-set data, such as manpufacturer's

S program
ing normal

it external
val of such

pow

ef-+0 the transmission path isolator, unless provision is made for the automatic reney

= - rad - . <1 L. .
data; foltowingtossof power, withim T hrof power being restored:
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5.1 General

5.1.1 Atmospheric conditions for tests

Unless otherwise stated in a test procedure, carry out 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:

a) tempe
b) relativ
c) airpre

If variations in these parameters have a significant effect on a measurement, then:such variat

need to be
specimen.

51.2 Op

If a test me
monitoring
specified i
specified 1
choose thg
procedure
any necess

EXAMPLE

5.1.3 Mg

Mount the
instructior
considered

5.14 To

Unless oth
reference §

If a specifi
deviation 1

Fature: (1o to 55) °C;
e humidity: (25 to 75) %;
ssure: (86 to 106) kPa.

kept to a minimum during a series of measurements carried out as pdrtof one test on

erating conditions for tests

thod requires a specimen to be operational, then connect the)specimen to suitable supply
equipment with characteristics as required by the manufacturer's data. Unless othery
L the test method, apply the supply parameters to the specimen within the manufactury
ange(s) so that it remains substantially constant throughout the tests. For each paramsg
value that is normally the nominal value, ox’theé mean of the specified range. If a
requires a specimen to be monitored to detectiany alarm or fault signals, then connect
ary ancillary devices.

To an end-of-line device for conventiondldetectors to allow a fault signal to be recognised.

unting arrangements

specimen by its normal .means of attachment in accordance with the manufactui
s. Ifthese instructions deScribe more than one method of mounting, then choose the met]
to be most unfavourable for each test.

lerances

brwise stated)use the tolerances for the environmental test parameters as given in the b
tandards-for-the test (e.g. the relevant part of IEC 60068).

C tolerance or deviation limit is not specified in a requirement or test procedure, then u
mitof +5 %.

ons
one

and
vise
er's
ter,
test
tto

er's
hod

hsic

Se a

5.1.5 Functional test

5.1.5.1 Object

The object is to confirm the correct operation of the transmission path isolator, in accordance with
the manufacturer’s specification, and to verify their stability after and, where required, during the

environme

ntal and EMC tests.
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5.2 Testprocedure

The functional test is intended to verify that the isolator operates within the manufacturer’s
specification, including the parameters that characterise the transmission path isolator. The functional
test verifies at least the following parameters:

a)

each stimulus, which the manufacturer claims will cause the isolator to change from the closed to

the open condition;

EXAMPLE Stimulus such as current, voltage, and protocol.

asch ctiva o caobhiol o o oo o ol l oo cn tha tcaolator +o0 chongn oo

b)

NOT

5.1

3 1 X ¥A-GTALL
CaCTT STITITOUTOS,; VvV IO CHC I a o raCtuT O CIattiitS— vy i Caua St tTTSOTatoOT COUCTITaITg T UTIT 4

the closed condition;
the response to a direct short circuit applied to the isolator.

E Some examples of functional tests are given in Annex A but these are not exhaustive.

6 Provision for tests

Proyide the following for testing compliance with this document:

b)

NO1
rega

51
Tes

these specimens 1 to 14 arbitrarily;
the technical data required in Clause 8.

E The specimens submitted are expected to be representative of the manufacturer's norma
rding their construction and calibration.

7 Test schedule

f the specimen according to the following test schedule (see Table 1):

the open to

14 specimens required to conduct the tests as indicated in the test schedule (see 5.1.7) and number

production

©IS
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Table 1 — Test schedule

Subcla_use Stand-alone | Combined with
Test of this . . Remarks
isolator other functions
document
Specimen Specimen
number(s) number(s)
Reproducibility 5.2 all specimens all specimens
Variation in supply voltage 53 1 1
Dry heat (operational) 5.4 2 2abd
Dry heat (epdurance) N/A N/A 5¢ refer to other
applicablepart(s)
Cold (operdtional) 5.5 3 3a
Damp heatfcyclic (operational) 5.6 4ab
Damp heat)steady state (endurance) 5.7 5 5ab
Damp heat)steady state (operational) N/A N/A 5¢ refer to other
applicable part(s)
Sulfur dioxjde, SO,, corrosion 5.8 6 6ad
(endurancs
Shock (operational) 59 7 73.d
Impact (opg¢rational) 5.10 8 8
Vibration, dinusoidal (operational) 5.11 9 9¢
Vibration, §inusoidal (endurance) 5.12 9 9c
Enclosure protection (IP test) N/A N/A 7
Electrostatfic discharge (operational) 5.13 10°¢
Radiated electromagnetic fields 513 11e
(operationgl)
Conducted disturbances induced by 513 12¢
electromagnetic fields (operational)
Fast-transi¢nt bursts (operational) 513 13e
Slow, high-gnergy voltage surge 5.13 14e
(operationgl)
a  Ifthe other parts of ISO 7240 do not call up this test, then the test in this document shall be applied.
b Ifthe other function reacts ta‘itsnormal operation due to the conditioning, then this is acceptable (e.g. [1] heat deteftor
class A1 may alarm at a temperature of 55 + 2 °C, [2] smoke detector may go into alarm or fault due to condensation).
¢ Ifthe other parts of ISO/7240 call up these tests, then it shall be applied, and the functional test of the isolator shall be
applied befofe, after, and during where applicable.
dIf the other funetioH is exclusively installed as a non-field device as specified in the manufacturer’s data sheet, then
this test willnot be applicable (e.g. if a routing equipment is installed as a field device on a loop, the test will apply but iffit is
installed in fhe-same condition as CIE then the test will not apply).
¢ Inthei t ase,

intermediate functional test(s) on the specimen(s) used for more than one test may be deleted, and the functional test
may conducted at the end of the sequence of tests. However, it should be noted that in the event of a failure, it might not be

possible to identify which test exposure caused the failure; see [EC 62599-2.

5.2 Reproducibility

5.2.1 Object

The object is to show that each specimen meets the manufacturer’s specification.

6 © IS0 2020 - All rights reserved
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2 Test procedure

Conduct the functional test as described in 5.1.5 on each specimen.

5.2.

3 Requirements

Each specimen shall function correctly within the manufacturer’s specification.

5.3 Variation in supply voltage

5.3]1 Object

The object is to show that the transmission path isolator meets the manufacturer’s spegification for the
sperified range of supply voltage.

5.3]2 Test procedure

Corlduct the functional test as described in 5.1.5 at the upper and lower limits of the supply voltage
range specified by the manufacturer.

NOTE In the examples given in Annex A, this would mean replacing V5, by V. and Vi,

5.3]3 Requirements

The specimen shall function correctly within the manufacturer’s specification.

5.4 Dry heat (operational)

5.4/]1 Object

The object is to demonstrate the ability of the transmission path isolator to function corre¢tly at high
ambient temperatures appropriate to the anticipated service environment.

5.4/2 Test procedure

5.4{2.1 Reference

Use| the test apparatus and procedure as described in IEC 60068-2-2, test Bb and the|procedure
indicated below.

Where the jselator is combined with other parts of ISO 7240 functions in a component} apply the
apppratus.and test procedure described in the part of ISO 7240 for that other function.

Where the isolator is combined with other function(s) in a component and the test is not in pther parts
of thedSQ 7240 series then app]y the test in this document unlessthe other anr‘finn(c) is nvclusive]y a

non-field device as specified in the manufacturer’s data sheet., in which case, no test needs to be applied.

The dry heat (operational) clause in ISO 7240-7 is not equivalent to this test, hence a combined
transmission path isolator and smoke detection component shall be tested in accordance with this
procedure.

5.4.

2.2 State of the specimen during conditioning

Mount the specimen as described in 5.1.3 and connect it to the supply and monitoring equipment as
described in 5.1.2.

© IS0 2020 - All rights reserved
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5.4.2.3 Conditioning

Apply the following conditioning unless the transmission path isolator is combined with other
function(s) in a component that specifies different conditioning in which case, apply the conditioning
specified in the part of ISO 7240 for that other function:

environmental type

— temperature: (55 + 2) °C, and

ration: 16 h;

a) indoor
— du
b) outdoc
— tel
— du
5.4.2.4
During the

isolator clg

During the|

5.4.2.5 R

After arec
as describg

5.4.3 Re

The specingen shall remain in the closed conditign during the conditioning period except when requ

to change ¢

The specin
5.5 Cold

5.5.1 Ob

The object
ambient te

5.5.2 Te

mperature: (70 + 2) °C, and

Measurements during conditioning

r environmental type

ration: 16 h.

conditioning period, monitor the specimen to detect any change frosrthe transmission
sed condition.

last hour of the conditioning period, conduct the functionaltést as described in 5.1.5.

inal measurements

bvery period of at least 1 h at the standard laboratéry conditions, conduct the functional
din5.1.5.

quirements

luring the functional test.
en shall function correctly within the manufacturer’s specification during the functional tg
(operational)

ject

is to demonstrate the ability of the transmission path isolator to function correctly at
mperatures/appropriate to the anticipated service environment.

5t procedure

ath

test

red

sts.

low

5.5.2.1

leference

Use the test apparatus and procedure as described in [EC 60068-2-1, Test Ab and the procedure
described below.

Where the isolator is combined with other ISO 7240 function(s) in a component, use the apparatus and
test procedure specified in the part of ISO 7240 for that other function(s).

Where the isolator is combined with other function(s) in a component and the test is not in any other

part of ISO

7240, then apply the test in this document.
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5.5.2.2 State of the specimen during conditioning

Mount the specimen as described in 5.1.3 and connect it to the supply and monitoring equipment as
described in 5.1.2.

5.5.2.3 Conditioning

Apply the following conditioning unless the transmission path isolator is combined with other
function(s) in a component that specifies different conditioning in which case, apply the conditioning
specified in the part of ISO 7240 for that other function:

a) |indoor environmental type

— temperature: (-10 = 3) °C, and
— duration: 16 h;

b) [outdoor environmental type

— temperature: (=25 * 3) °C, and
— duration: 16 h.

NOTE In countries with very cold temperatures, specific requirendents can apply.

5.5{2.4 Measurements during conditioning

Duijing the conditioning period, monitor the specimenfo detect any change from the transmjfission path
isolptor closed condition.

Duiling the last hour of the conditioning period;eonduct the functional test as described in 5[1.5.

5.5)2.5 Final measurements

After a recovery period of at least 1‘h at the standard laboratory conditions, conduct the funftional test
as described in 5.1.5.

5.5{3 Requirements

The specimen shall remain in the closed condition during the conditioning period except wh¢n required
to change during théfunctional test.

Thespecimen shdll function correctly within the manufacturer’s specification during the functional tests.

5.6 Damp heat, cyclic (operational)

5.64 nh}'nr‘f
The object is to demonstrate the ability of the transmission path isolator to function correctly at high

relative humidity (with condensation), which can occur for short periods in the anticipated service
environment.

5.6.2 Test procedure

5.6.2.1 Reference

Use the test apparatus and procedure as described in IEC 60068-2-30, Test Db using the Variant 1 test
cycle and controlled recovery conditions and the procedure described below.

© IS0 2020 - All rights reserved 9
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Where the isolator is combined with other ISO 7240 function(s) in a component, use the apparatus and
test procedure specified in the part of ISO 7240 for that other function(s).

Where the isolator is combined with other function(s) in a component and the test is not in any other
part of ISO 7240, then apply the test in this document.

5.6.2.2 State of the specimen during conditioning

Mount the specimen as described in 5.1.3 and connect it to the supply and monitoring equipment as
described in 5.1.2.

5.6.2.3 (onditioning

Apply the|following conditioning unless the transmission path isolator is combined, with other
function(s) in a component that specifies different conditioning in which case, apply the_conditiofing
specified i the part of ISO 7240 for that other function:

a) indoorfenvironmental type
— loyver temperature: (25 * 3) °C,
— relative humidity (lower temperature): 295 %,
— upper temperature: (40 + 3) °C,
— relative humidity (upper temperature): (93 + 3) %, and
— number of cycles: 2;
b) outdogr environmental type
— loyver temperature: (25 + 3) °C,
— relative humidity (lower temperature}:;=95 %,
— upper temperature: (55 * 3) °C,
— relative humidity (upper temperature): (93 + 3) %, and

— number of cycles: 2.

5.6.2.4 Measurements.during conditioning

During the|conditioning‘period, monitor the specimen to detect any change from the transmission path
isolator cldsed conditjon.

During the|last hour of the conditioning period, conduct the functional test as described in 5.1.5.2 c].

5.6.2.5 Final measurements

After the recovery period, conduct the functional test as described in 5.1.5.

5.6.3 Requirements
The specimen shall remain in the closed condition during the conditioning period.

The specimen shall function correctly within the manufacturer’s specification during the functional test.

10 © IS0 2020 - All rights reserved
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Damp heat, steady state (endurance)

1 Object

The object is to demonstrate the ability of the transmission path isolator to withstand the long-term
effects of humidity in the service environment (e.g. changes in electrical properties of materials,
chemical reactions involving moisture or galvanic corrosion).

5.7.

2 Test procedure

5.7

Use
cyc

Wh
test

Wh
par

5.7

2.1 Reference

the test apparatus and procedure as described in IEC 60068-2-30, Test Db usingrthe Va
e and controlled recovery conditions and as described below.

bre the isolator is combined with other ISO 7240 function(s) in a component,.use the app
procedure described in the part of ISO 7240 for that other function(s).

L of ISO 7240, then apply the test in this document.

2.2 State of the specimen during conditioning

Mount the specimen as described in 5.1.3 but do not supply.it'with power during the conditi

5.7

Apy
fun
the

5.7

Aftg
as d

5.7
The

2.3 Conditioning

ly the following conditioning unless the transmission path isolator is combined
part of ISO 7240 corresponding to that function:

temperature: (40 = 2) °C;

relative humidity: (93 + 3) %;

duration: 21 days.

2.4 Final measurements

r a recovery period of at least 1 h at the standard laboratory conditions, conduct the fun
escribed in 5L.5.

3 Requirements

specimen shall function correctly within the manufacturer’s specification during the fund

Fiant 1 test

aratus and

ere the isolator is combined with other function(s) in a component and the test is not i any other

ning.

wvith other

Ction(s) in a component that specifies different conditioning, in which case apply the condlitioning in

Ctional test

tional test.

5.8

5.8.

Sulfur dioxide (SO,) corrosion (endurance)

1 Object

The object is to demonstrate the ability of the transmission path isolator to withstand the corrosive
effects of sulfur dioxide as an atmospheric pollutant.

© IS0 2020 - All rights reserved
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5.8.2 Test procedure

5.8.2.1 Reference

Use the test apparatus and procedure as described in IEC 60068-2-42, Test Kc and the procedure
described below.

Where the isolator is combined with other ISO 7240 function(s) in a component, use the apparatus and
test procedure described in the part of ISO 7240 for that other function(s).

5 8 2 2 Chad £ila > o | L] i a
Ok LAdlT U UIT SPTLIIITIT Ul g CUIIUILIVUILIITS

Mount the|specimen as described in 5.1.3 but do supply it with power during the conditiohing pnd
connect it with un-tinned copper wires of the appropriate diameter, connected to sufficient terminals
to allow thg final measurement to be made, without making further connections to the specimen.

5.8.2.3 (onditioning

Apply the|following conditioning unless the transmission path isolator ,is_c¢ombined with other
function(s) in a component that specifies different conditioning in which caseapply the conditioninlg in
the part of[ISO 7240 corresponding to that function:

— temperature: (25 + 2) °C;
— relative humidity: (93 £ 3) %;
— SO, cohcentration: (25 + 5) x10-61/1;

— duratipn: 21 days.

5.8.2.4 Hinal measurements

Immediately after the conditioning, subject:the specimen to a drying period of 16 h at (40 + 2} °C,
<50 % RH, [followed by a recovery period ofat least 1 h at the standard laboratory conditions. After this,
the functignal test as described in 5.1.5sshall be conducted.

5.8.3 Rejgquirements

The specinjen shall function cérrectly within the manufacturer’s specification during the functional fest.
5.9 Sho¢k (operational)

59.1 Object

The object] is_.to demonstrate the immunity of the transmission path isolator to mechanical shogks,
which are ihalbzto accnr albhait infraqnantly 10 +tbha i arnd caryicen anyviranaan £

T C Ty o Ot U oo CTT I T C O TTITer ;i crre o eror poc et ot v IOy T O o Tres

5.9.2 Test procedure

5.9.2.1 Reference
Use the test apparatus and procedure as described in [EC 60068-2-27, Test Ea and as described below.

Where the isolator is combined with other ISO 7240 function(s) in a component, use the apparatus and
test procedure described in the part of ISO 7240 for that other function(s).
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5.9.2.2 State of the specimen during conditioning

Mount the specimen as described in 5.1.3 to a rigid fixture and connect it to its supply and monitoring
equipment as described in 5.1.2.

5.9.2.3 Conditioning

For specimens with a mass <4,75 kg, apply the following conditioning unless the transmission path
isolator is combined with other function(s) in a component that specifies different conditioning, in
which case apply the conditioning in the part of ISO 7240 for that function:

— |shock pulse type: half sine;

— |pulse duration: 6 ms;

— |peak acceleration: 10 x (100 - 20M) m/s? (where M is the specimen's mass in kg);
— |number of directions: 6;

— |pulses per direction: 3.

NOTE No test is applied to specimens with a mass >4,75 kg.

5.92.4 Measurements during conditioning

Monpitor the specimen during the conditioning period andfor a further 2 min to detect any change from
thelclosed condition.

5.9/2.5 Final measurements

J

After the conditioning and the further 2 min, €ohduct the functional test as described in 5.1.p.

5.9{3 Requirements

The specimen shall remain in the.closed condition during the conditioning period and the| additional
2 mfin.

The specimen shall function correctly within the manufacturer’s specification during the fungtional test.
5.10 Impact (operational)

5.10.1 Object

The object-ds*to demonstrate the immunity of the transmission path isolator to mechaniqal impacts
upan its strface, which it may sustain in the normal service environment, and which it can feasonably
be ¢xpected to withstand.

5.10.2 Test procedure

5.10.2.1 Apparatus

Use the test apparatus and procedures described below unless the transmission path isolator is
combined with other function(s) in a component, in which case use the apparatus and test procedure as
described in the part of ISO 7240 corresponding to that function.

For ceiling mounted transmission path isolators use the swinging hammer test apparatus, incorporating
a rectangular-section aluminium alloy head - aluminium alloy AlCu,SiMg complying with ISO 209,
solution treated and precipitation treated condition - with the plane impact face chamfered to an angle
of 60° to the horizontal, when in the striking position (i.e. when the hammer shaft is vertical). The
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hammer head shall be (50 * 2,5) mm high, (76 * 3,8) mm wide and (80 * 4) mm long at mid height as
shown in Figure B.1. A suitable apparatus is described in Annex B.

For wall mounted transmission path isolators, use the test apparatus and procedure as described in

IEC 60068-

2-75.

5.10.2.2 State of the specimen during conditioning

For ceiling mounted transmission path isolators, fix the specimen rigidly to the apparatus by its
normal mounting means and position it so that it is struck by the upper half of the impact face when

the

the hammer.is in the vertical pasition (1' e _when the hammerhead is mnving hm‘i7nn1’n]|\7) Choose

azimuthal
normal fuy
described {

For wall nj
structure 4§

5.10.2.3 (
Depending
is combine
apply the ¢

a) for cei

direction and position of impact, relative to the specimen as that most likely to impaiy
ctioning of the specimen. Connect the specimen to its supply and monitoring equipmen
n5.1.2.

ounted transmission path isolators, mount the specimen as described in.5.1.3 to a 1
nd connect to its supply and monitoring equipment as described in 5.1.2,

onditioning

on the mounting, apply the following conditioning unless thé«transmission path isol
d with other function(s) in a component that specifies different conditioning in which ¢
pnditioning in the part of ISO 7240 for that function:

ing mounted specimens, apply the following conditionihg

— impactenergy: (1,9 £0,1) ],
— hammer velocity: (1,5 + 0,13) m/s, and
— number of impacts: 1;
b) for wal|l mounted specimens, apply the following conditioning

— impact energy: (0.5 £ 0,04) ], and

Apply the i
to any poir
to ensure {
doubt, disn
specimen.

5.10.2.4 Measurements during conditioning

Monitor th

number of impacts per point:3;

pacts to all accessible'surfaces of the specimen. For all such surfaces, apply three imp
t(s) considered likely-to cause damage or to impair the operation of the specimen. Take ¢
hat the results from a series of three blows do not influence subsequent series. In cas|
egard the defeCtive specimen and apply a further three blows to the same position on a

the
t as

igid

htor
ase

hcts
are
e of
new

b Specimen during the conditioning period and for a further 2 min to detect any change f

O1m

the closed

COTTATtION:

5.10.2.5 Final measurements

After the conditioning and the further 2 min, conduct the functional test as described in 5.1.5.

5.10.3 Re

quirements

The specimen shall remain in the closed condition during the conditioning period and the additional

2 min.

The specimen shall function correctly within the manufacturer’s specification during the functional test.

14
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5.11 Vibration, sinusoidal (operational)

5.11.1 Object

The object is to demonstrate the immunity of the transmission path isolator to vibration at levels
considered appropriate to the normal service environment.

5.11.2 Test procedure

5.1

.2.1 Reference

Use

Wh
app

5.1

the test apparatus and procedure as described in IEC 60068-2-6, Test Fc and as describe

bre the transmission path isolator is combined with other function(s) in a.¢omfpone
Aratus and test procedure as described in the part of ISO 7240 for that functiom

|.2.2 State of the specimen during conditioning

eq

Apq
one

5.1
Apq

fun
the

NOT

to the operationaltest conditioning followed by the endurance test conditioning in one axis before

the

5.1

Mc:tnt the specimen on a rigid fixture as described in 5.1.3 and connectit to its supply and

ipment as described in 5.1.2.

ly the vibration in each of three mutually perpendicular axes, in turn. Mount the specir
of the three axes is perpendicular to its normal mounting plane.

1.2.3 Conditioning

ly the following conditioning unless the trahsmission path isolator is combined
Ction(s) in a component that specifies differentconditioning in which case apply the conc
part of ISO 7240 for that function:

frequency range: (10 to 150) Hz;

acceleration amplitude: 5 m/s? (=0,5 gn);

number of axes: 3;

sweep rate: 1 octave min;%;

number of sweep_cy¢les: 1 per axis.

E The vibratioh operational and endurance tests can be combined such that the specimen

hext axis. Only one final measurement needs to be made.

1.2,4 \Measurements during conditioning

d below.

ht, use the

monitoring

hen so that

vith other
litioning in

is subjected
changing to

Mo

Herthao cnnecirann dnvinagtha con Attt g narind +0 Aottt anyy chanan frnya +tha ~lacad o
.......... peeHe - e gtne-conatraomigperioato-aeteceany-enangeHrom+tne-€85ea—-€

5.11.2.5 Final measurements

After the conditioning, conduct the functional test as described in 5.1.5.

NOTE

ndition.

If the vibration operational and endurance tests are combined, the final measurements are made after

the vibration endurance test and only need be made here if the operational test is conducted in isolation.

5.11.3 Requirements

The specimen shall remain in the closed condition during the conditioning period.

© IS0 2020 - All rights reserved
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If the final measurement, as specified in 5.11.2.5, has been conducted, the specimen shall function
correctly within the manufacturer’s specification during the functional test.

5.12 Vibration, sinusoidal (endurance)

5.12.1 Object

The object is to demonstrate the ability of the transmission path isolator to withstand the long-term
effects of vibration at levels appropriate to the service environment.

5.12.2 Te

5.12.2.1 K
Use the tes

Where the
apparatus

5.12.2.2 §

Mount the
during the

Apply the
that one of]

5.12.2.3 (

Apply the
function(s)
the part of

— freque
accelet
numbe
sweep
numbé

NOTE ]
to the opers3
the next axi

5t procedure

eference
t apparatus and procedure as described in IEC 60068-2-6 Test Fc, and as deseribed below

transmission path isolator is combined with other function(s) in agcomponent, use
hnd test procedure in the part of ISO 7240 for that other function(s).

the three axes is perpendicular to its normal moufiting axis.

onditioning
following conditioning unless the transmission path isolator is combined with of
[SO 7240 for that function:

ncy range: (10 to 150) Hz;

ation amplitude: 10 m/s2#,0 gn);

r of axes: 3;

rate: 1 octave,min*!;

r of sweepieyeles: 20 per axis.

'he vibFation operational and endurance tests can be combined such that the specimen is subje

tionaltest conditioning followed by the endurance test conditioning in one axis before changir
5.(Only one final measurement is required.

the

tate of the specimen(s) during conditioning

specimen on a rigid fixture as described in 5.1.3 but do{figt connect to the power supply
conditioning.

ibration in each of three mutually perpendicular aXes, in turn, mounting the specimel

1l SO

her

in a component that specifies different conditioning in which case apply the conditioninlg in

Cted
g to

5.12.2.4 Final measurements

After the conditioning, conduct the functional test as described in 5.1.5.

5.12.3 Re

quirements

The specimen shall function correctly within the manufacturer’s specification during the functional test.

16
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3 Electromagnetic Compatibility (EMC), Inmunity tests (operational)

5.13.1 Object

The object is to demonstrate the immunity of the transmission path isolator to electromagnetic
interference.

5.13.2 Test procedure

5.1
The

5.1

.2.1 Reference

B.2.2 State of the specimen during conditioning

Motuint the specimen as described in 5.1.3 and connect it to the supply and monitoring eq

des

5.1
Apy
a)
b)
c)
d)
€)
5.1

Dur

5.1
Aftq

5.1
Thd
The

rribed in 5.1.2.

8.2.3 Conditioning

ly the following conditioning as described in [EC 62599-2:
electrostatic discharge;

radiated electromagnetic fields;

conducted disturbances induced by electromagietic fields;
fast transient bursts (100 KHz repetition rate);

slow high-energy voltage surges.

8.2.4 Measurements during conditioning

ing the conditioning, monitorthe specimen to detect any change of state or faulty operat

8.2.5 Final measurements

br the conditioning, eonduct the functional test as described in 5.1.5.

8.3 Requiréments
specimetyshall remain in the closed condition without any faulty operation during cond

speeimen shall function correctly within the manufacturer’s specification during the fung

test apparatus and procedure shall be as described in IEC 62599-2 and as described bel«l)w.

1lipment as

ion.

tioning.

tional test.

6

Test report

The test report shall contain, as a minimum, the following information:

a)
b)

)

d)

an identification of the specimen tested;
a reference to this document (i.e. ISO 7240-17:2020);

the results of the test - the individual response values and the minimum, maximum, and
mean values where appropriate;

the conditioning period and the conditioning atmosphere;

© IS0 2020 - All rights reserved
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e) the temperature and the relative humidity in the test room throughout the test;

f) the details of the supply and monitoring equipment and the alarm criteria;

g) the details of any deviation from this document or from the international standards to which
reference is made, and the details of any operations regarded as optional.

7 Marking

Each transmission path isolator shall be clearly marked with the following information:

a) the number of this document (i.e. ISO 7240-17);

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

c) the mqdel designation (type number);

d) the enyironmental capability when used outdoor;

e) the wiring terminal designations;

f) some thark(s) or code(s) (e.g. serial number or batch code), by which the manufacturer can identify,
at leasft, the date or batch and place of manufacture, and the versionmr’number(s) of any softwpre,
contaiped within the transmission path isolator.

For detachpble transmission path isolator, the detachable part shall be marked with a), b), ¢}, d) ang f),

and the basge shall be marked with, at least c) (i.e. its own model\designation) and e).

Where any{ marking on the device uses symbols or abbrewiated terms not in common use then these

should be gxplained in the data supplied with the device:

The marking shall be visible during the installation of the transmission path isolator and shal| be

accessible fluring the maintenance.

The markings shall not be placed on screws or'other easily removable parts.

8 Data

8.1 Technical documentation for installation

8.1.1 Trqnsmission path/isolators shall either be supplied with sufficient technical, installation fand

maintenanfe data to enable their correct installation and operation or, if all of this data is not suppllied

with each fransmission path isolator, reference to the appropriate data sheet(s) shall be given on, or yith
each transinissien‘path isolator.

8.1.2 Insta that

transmission p

NOTE
isolator pro

18

duced by a manufacturer conforms to the requirements of this document.

Additional information can be required by organizations certifying that the transmission path
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Software documentation

8.2.1 The manufacturer shall submit documentation that gives an overview of the software design.
This documentation shall be in sufficient detail for the design to be inspected for compliance with this
document and shall include at least the following:

a) afunctional description of the main program flow (e.g. as a flow diagram or schema) including

1) abrief description of the modules and the functions that they perform,

2) the wayv in which the modules interact,

b)

8.2
ava
con|

b)

d)

NOTI

3) the overall hierarchy of the program,
4) the way in which the software interacts with the hardware of the transmission.path i
5) the way in which the modules are called, including any interrupt processing;

a description of which areas of memory are used for the various purposes (e.g. the prog
specific data, and running data);

a designation, by which the software and its version can be uniguely identified.

2 The manufacturer shall prepare and maintain detailed design documentation. Th
lable for inspection in a manner that respects the manufacturers' rights for confidentia
prise at least the following:

bolator, and

ram, sites-

is shall be
ity. It shall

an overview of the whole system configurationpincluding all software and hardware conponents;

a description of each module of the program; ¢ontaining at least
1) the name of the module,

2) adescription of the tasks performed,

3) adescription of the interfaces, including the type of data transfer, the valid data ranlge, and the

checking for valid data;

the full source code listings, as hard copy or in machine-readable form (e.g. ASCII-code

, including

global and local variables, constants and labels used, and sufficient comment for the pr¢gram flow

to be recognized;

the details of‘\ahy software tools used in the design and implementation phase (e.g.
compilers);

E This detailed design documentation can be reviewed at the manufacturers' premises.

[ASE-tools,
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Annex A
(informative)

Examples for the functional test procedure

A.1 General

This annex gives some examples of functional test procedures (see 5.1.5) for some hypothetical
transmissipn path isolators. For these examples, the following simplistic and not necessarily practical

types of isglators were envisaged:

a) asimple autonomous voltage sensing isolator;

b) asimple autonomous current sensing isolator;

c) asimple controllable isolator that can be instructed to open and close by~the control and indica
equipment; it will also open if the voltage falls so low that the control and indicating equipnment

canno

d) anautpnomous data only isolator;

command the device;

e) asimple autonomous protocol sensing isolator.

For each e

verified is

measurements are then given.

A.2 Exal

A.2.1 Gepneral

ample, a typical block diagram and list of thevparameters that need to be specified
given. Examples of test circuits and test, pfocedures for making the necessary tests

mple 1: Simple autonomous.voltage sensing isolator

The stimulus that the isolator measures and detects is the voltage at either side of the isolator
example of|this type of a configuration is shown in Figure A.1.
A o | | | l O b1
Vier > < Veer
40 ob,

Key

VREF

a,, a,, by, byexchange connections

[ing

and
and

An

reference voltage

Figure A.1 — Typical block diagram for simple autonomous voltage sensing isolator

20
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A.2.2 Parameter specification

Vax maximum line voltage
Viom nominal line voltage
Vinin minimum line voltage
VREF reference voltage
Vs0 max maximum voltage at which the device isolates (i.e. switches from closed to open)
Vsobnin minimum voltage at which the device isolates (i.e. switches from closed to opgn)
Vs knax maximum voltage at which the device reconnects (i.e. switches from open‘to closed)
Vs knin minimum voltage at which the device reconnects (i.e. switches from open to cloged)
I mhx maximum rated continuous current with the switch closed
IS,max maximum rated switching current (e.g. under short circuit’‘conditions)
IL'max maximum leakage current with the switch open (iselated state)
ZC,n ax maximum series impedance with the switch closed
1
\ i
e\
\
R, 1
—_—lJ al b1 O |
t Q0 (2 "
aZ b2
2
Key
1 power supply
2 equipment under test (EUT)
3 switch
I current
Ry parallel resistance
R power supply internal resistance
Vin entry voltage
Vi, Vs voltage

ay, a,, by, byexchange connections

Figure A.2 — Test circuit for simple autonomous voltage sensing isolator
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A.2.3 Test procedure

A.2.3.1 Connect the transmission path isolator (EUT) to a test circuit as shown in Figure A.2 above
with the switch open and Ry set to infinity (i.e. an open circuit).

A.2.3.2 Set V,, to the nominal line voltage, unless otherwise stated in a test procedure and limit the
power supply current to [ ., as declared by the manufacturer. Apply an instantaneous short circuit by

closing the

A.2.3.3

switch. Measure the current I and record this as the leakage current ;. Check that I} <

T

I L,max*

A.2.3.4 Reduce Ry until [ = I ... Then measure V; and I and hence calculate the effective Swjitch

impedance

A.2.3.5
the manuf3

Ihcrease Ry to infinity (i.e. an open circuit) and adjust current limitation to [}, as declare

Z¢. Check that Zg < Z¢ ..

cturer.

] by

A.2.3.6 Reduce Ry and measure the voltage V, at the moment that the device isolates (i.e. the swjitch

opens) and

A23.7 (
current I}.

record this voltage as V. Check that Vg ., = Vo 2 Vg min-

ontinue to reduce Ry to zero and then measure the curgent// and record this as the lea
Check that [} <

I L,max"

[age

A.2.3.8 Ipcrease Ry and measure the voltage V, at the mefment that the device reconnects (i.e.[the
switch cloges) and record this voltage as Vg¢. Check that Vgg .y = Ve 2 Ve pip- Then measure V; ahd [
and hence falculate the effective switch impedance Z. Gheck that Zo < Z¢ ...
A.2.3.9 Repeatsteps 1 to 9 with the EUT suppliedfrom the other side (i.e. exchange connections a; fand
a, with b; and b,).
NOTE It can be necessary to attach a recofrding device (e.g. a chart recorder) to measure V, in ordqr to
correctly dgtermine the values of Vsq and V.
The isolatorl may not work without thé protocol, in which case a simulator or CIE may be used.
A.3 Example 2: Simple autonomous current sensing isolator
A.3.1 Geperal
The stimulps thatth€ isolator measures and detects is the current flowing in the isolator. An example of
this type of configuration is shown in Figure A.3.
1

4,0 ! || ! C——o0D

4,0 ob,
Key

a,, a,, by, byexchange connections
Figure A.3 — Typical block diagram for simple autonomous current sensing isolator
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A.3.2 Parameter specifications

Vax maximum line voltage
Viom nominal line voltage
Vinin minimum line voltage
150 max maximum current at which the device isolates (i.e. switches from closed to open)
150, 1in minimum current at which the device isolates (i.e. switches from closed to open)
Isc hax maximum current at which the device reconnects (i.e. switches from open £o clpsed)
Isc hin minimum current at which the device reconnects (i.e. switches from eperf to clpsed)
I5 mhx maximum rated switching current (e.g. under short circuit conditions)
I}, mbx maximum leakage current with the switch open (isolated state)
Z¢ fax maximum series impedance with the switch closed
1
W 4
O
\
R ,!\
— 4, b, \ |
T Vm V2 ¢ (3 QRF
a, b,
2
Key
1 power supply
2 equipmentunder test (EUT)
3 switch
I current
Ry parallel resistance
R, power supply internal resistance
Vin entry voltage
Vi Vs voltage
ba ] - I’\ h nvrhanna connections
17=27 =124 =]

Figure A.4 — Test circuit for simple autonomous current sensing isolator

A.3.3 Test procedure

A.3.3.1 Connect the transmission path isolator (EUT: equipment under test) to a test circuit as shown
in Figure A.4 with the switch open and Ry, set to infinity (i.e. an open circuit).

A.3.3.2 Set V;, to the nominal line voltage, unless otherwise stated in a test procedure and limit the
power supply current to Ig .. as declared by the manufacturer. Apply an instantaneous short circuit by
closing the switch. Measure the current / and record this as the leakage current /;. Check that I} <1} ...
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A.3.3.3 Open the switch and monitor V, to check that the device reconnects.

A.3.3.4 Reduce Rg until [ = I¢.,. Then measure V; and I and hence calculate the effective switch
impedance Z. Check that Z < Z¢ ...

A.3.3.5 Continue to reduce Ry to zero, then measure the current /, and record this as the leakage current

I;. Check that I},

A.3.3.6
closes) an

calculate tH

A.3.3.7 Repeatsteps 1 to 7 with the EUT supplied from the other side (i.e. exchange connectiofs a;

a, with by

NOTE |
determine t

The isolatoq]

A.4 Exal

A4.1 Ge

A simple ¢
equipment
command
circuitis g

Key

a;,a,b

A4.2 Pa

<1 L,max*

record this currentas I.. Check that L >
SCITax N SC;TIT

Increase R and measure the current / at the moment that the device reconnects (i.e. the switch
Then measure Vl and Land hence

Nl y
e effective switch impedance Z. Check that Z; < Z .-

ind b,).

|t can be necessary to attach a recording device (e.g. a chart recorder) to measure I to corre
he values of Igq and Ig.

may not work without the protocol in which case, a simulator or CIE may-be used.

mple 3: Simple controllable isolator

neral

ontrollable isolator can be instructed to open~a@nd close by the control and indica
and will open if the voltage falls so low that the control and indicating equipment car
the device. An example of this type of configuration is shown in Figure A.5. A possible

ven in Figure A.6.

alC Obl

30
|, byexchange conné€otions

Figure/A.5 — Typical block diagram for simple controllable isolator

raimeter specification

and

ctly

[ing
not
test

Isolate command

Reconnect

%4

max

%4

nom

%4

min

VSO,max

24

command that causes the device to switch from closed to open
command command that causes the device to switch from open to closed
maximum line voltage

nominal line voltage

minimum line voltage

maximum voltage at which the device isolates (i.e. switches from closed to open)
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