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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
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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.

7 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 fire alarm systems:
General and definitions

Control and indicating equipment

Power supply equipment

Point-type heat detectors

Carbon monoxide fire detectors using electro-chemical cells

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

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

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

Part 13: Compatibility assessment of system components

alarm systems in and around buildings [Technical Report]

combination with a heat sensor

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

Part 15: Point type fire detectors using scattered light, transmitted light or ionization sensors in
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Part 16: Sound system control and indicating equipment
Part 17: Short-circuit isolators

Part 18: Input/output devices

Part 19: Design, installation, commissioning and service of sound systems for emergency purposes

Part 20: Aspirating smoke detectors
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Part 22: Smoke-detection equipment for ducts
Part 24: Sound-system loudspeakers
Part 25: Components using radio transmission paths

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

Part 28: Fire protection control equipment

art 3, dealing with audible alarm devices and a Part 235 dealing with visual alarm devi

preparation.
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Introduction

This part of ISO 7240 is based on a European standard EN 54-17, prepared by the European Committee for
Standardization CEN/TC 72 “Fire detection and fire alarm systems”.

The purpose of short-circuit isolators is to limit the consequences of low-parallel-resistance faults between the
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ANsmission path of a fire detection and alarm sysitem. This Is normally achieved by connecting
h path in a loop configuration, separating sections of the loop with short-circuit isolatots
A means of detecting the presence of a fault, if its consequences (e.g. reduction in the lige volt
the correct operation of components on the transmission path. The faulty section ofithe”loop
ched out, between a pair of short-circuit isolators, allowing the rest of the loop to continue to fung

ved that it is not possible for this part of ISO 7240 to specify all of the requirements for the functig
it isolator in a system. The requirements for the functioning of a short-circuit isolator are depen
m operation, the other components associated with the transmission-path (e.g. the control
nuipment and detectors) and the transmission path parameters (e.g-line impedance and line lo
essary that they be verified in a system test.

is part of ISO 7240 includes the following:

rement for the manufacturer to provide all of the specifications for the short-circuit isolator requ

is the responsibility of the system designer to.ensure that only those short-circuit isolators having
rformance are chosen to meet the system design-requirements.

verify that the short-circuit isolator funictions in accordance with the manufacturer's specificati
b verify the performance of‘\\the short-circuit isolator in environmental and electromagn
ibility (EMC) conditions.

many different concepts that can be used for the operation of short-circuit isolators, it is
define a precise fufctional test procedure applicable to all types. Instead, this part of ISO 7
t a functional test-procedure be developed to verify the manufacturer's specification and lists
bcedures are,given in Annex A.

ot to the=foregoing, it is important that, in addition to meeting the requirements of this pa

hort-circuit isolators are shown to operate correctly within the types of systems with which they
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INTERNATIONAL STANDARD

ISO 7240-17:2009(E)

Fire detection and fire alarm systems —

Part 17:
Short-circuit isolators

1 |Scope

Thig part of ISO 7240 specifies requirements, test methods and performance criteria:for short-circlit isolators,
for yse in fire detection and alarm systems for buildings; see ISO 7240-1.

Meadns of isolation or protection incorporated within control and indicatihg) equipment in ISO 7240-1:2005,
Figyre 1, item B, are not covered by this part of ISO 7240.

2 [Normative references

Thel| following referenced documents are indispensable,for the application of this document| For dated
references, only the edition cited applies. For undated references, the latest edition of the|referenced
docpment (including any amendments) applies.

ISO| 209, Aluminium and aluminium alloys — Chemical composition

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

IEC|60068-1, Environmental testing — Part 1: General and guidance

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

IEC|60068-2-2, Environméntal testing — Part 2-2: Tests — Test B: Dry heat

IEC|60068-2-6, Envirobmental testing — Part 2-6: Tests — Test Fc: Vibration (sinusoidal)
IEC|60068-2-27;>Environmental testing — Part 2-27: Tests — Test Ea and guidance: Shock

IEC|60068-2-30, Environmental testing — Part 2-30: Tests — Test Db: Damp heat, cyclic (12 h + 12 h cycle)
IEC|60Q068-2-42, Environmental testing — Part 2-42: Tests — Test Kc: Sulphur dioxide test for cpntacts and
connections

IEC 60068-2-78, Environmental testing — Part 2-78: Tests — Test Cab: Damp heat, steady state

EN 50130-4:1995, Alarm systems — Part 4: Electromagnetic compatibility — Product family standard:
Immunity requirements for components of fire, intruder and social alarm systems

© 1SO 2009 — All rights reserved
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3 Terms and definitions

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

3.1

closed condition

condition of the short-circuit isolator that allows the normal signals and supply currents to pass through the
short-circuit isolator, i.e. the correct condition for the short-circuit isolator when there is no short circuit

3.2

open condijtion
condition offthe short-circuit isolator that prevents the passage of short-circuit currents through the short:Cifcuit
isolator, i.e| the correct condition for the short-circuit isolator when it is protecting part of a circait from| the
effects of a|short circuit

3.3
short-circuit isolator
device, whigch may be connected into a transmission path of a fire detection and fire alarm system, to limi{ the
consequenges of low-parallel-resistance faults between the lines of this transmission path

NOTE A short-circuit isolating device may be a physically separate device or, it(may be incorporated into angther
device apartffrom the control and indicating equipment, e.g. integrated into a smoke détector or detector base.

3.4
type A
device assgssed for performance at (55 + 2) °C

35
type B
device assgssed for performance at (70 + 2) °C

4 Requjrements

4.1 Compliance

In order to ¢omply with this part of ISO 7240, the short-circuit isolator shall meet the requirements of Clauge 4,
shall be velfified by visual inspection or engineering assessment, shall be tested as described in Clause 5|and
shall meet [the requiremenis-of ‘the tests. However, for short-circuit isolating devices that are integrated|into
other devices already coyvered by an existing part of ISO 7240, the environmental conditioning shall be
performed in accordance,with that part of ISO 7240.

4.2 Integral status indication

not

4.3 Connection of ancillary devices

Where the short-circuit 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 short-circuit isolator.

2 © 1SO 2009 — All rights reserved
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4.4 Monitoring of detachable short-circuit isolators
If a short-circuit isolating device 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 short-circuit isolator, then for each setting the [short-circuit

isolator shall comply with the requirements of this part of ISO 7240. Access to the means of adjustment shall
be possible only by the use of a code or special tool.

4.7 Marking

Each short-circuit isolator shall be clearly marked with the following information:
a) |number of this part of ISO 7240 (i.e. ISO 7240-17);

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

c) | model designation (type or number);

d) |type A or type B as appropriate or the maximum-oOperating temperature;

e) |wiring terminal designations;

f) |some mark(s) or code(s) (e.g. serial‘number or batch code), by which the manufacturer can identify, at
least, the date or batch and place of manufacture and the version number(s) of any softwarge contained

within the short-circuit isolator.

For|detachable short-circuit isolators, the detachable part shall be marked with a), b), c), d) and f), and the
basg shall be marked with,-at’least c) (i.e. its own model designation) and e).

Where any marking on.the device uses symbols or abbreviations not in common use, these shall ble explained
in the data supplied with the device.

The| marking,shall be visible during installation of the short-circuit isolator and shall be accesgible during
maiptenance:

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

4.8 Data

Short-circuit isolators shall either be supplied with sufficient technical, installation and maintenance data to
enable their correct installation and operation or, if all of these data are not supplied with each isolator,
reference to the appropriate data sheet shall be given on, or with, each short-circuit isolator.

To enable correct operation of the short-circuit isolators, these data should describe the requirements for the
correct processing of the signals from the short-circuit isolator. This may be in the form of a full technical
specification of these signals, a reference to the appropriate signalling protocol or a reference to suitable types
of control and indicating equipment, etc.

© 1SO 2009 — All rights reserved 3
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maximum line voltage, V,

tional requirements for software controlled short-circuit isolators

a brief description_of the modules and the functions that they perform,

the way in which the modules interact,

17:2009(E)

following data are required to conduct the tests specified in this part of ISO 7240:

ax’

minimum line voltage, Vi, i.€. Without a short circuit or partial short circuit fault;
maximum rated continuous current with the switch closed, /¢ 2%

maximum rated switching current (e.g. under short circuit conditions), /5 yax;

um leakage current, 1, ..., with the switch open (isolated state);

Lim series impedance with the switch closed, Zx a4

of parameters for each stimulus that the manufacturer claims will cause the short-circuit isolat
from the closed to the open condition;

of parameters for each stimulus that the manufacturer claims will cause thesshort-circuit isolat
from the open to the closed condition;

r the device is type A or type B.

dditional information can be required, depending on the product-désign and function, to demons
th the requirements of this part of ISO 7240.

eral

rcuit isolators that rely on software control in-erder to fulfil the requirements of this part of ISO 7
nents of 4.9.2, 4.9.3 and 4.9.4 shall be met.

ware documentation

The manufacturer shall submit’documentation that gives an overview of the software design.
ion shall be in sufficient detail for inspection of the design for compliance with this part of ISO 7
Clude at least the following:

nal description of themain program flow, e.g. as a flow diagram or structogram, including

thT overall hierarchy of the program,

br to

br to

trate

240,

his
240

b)

the way in which the software interacts with the hardware of the short-circuit isolator,

the way in which the modules are called, including any interrupt processing;

and running data;

c)

designation by which the software and its version can be uniquely identified.

description of those areas of memory used for the various purposes, e.g. the program, site-specific data
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4.9.2.2 The manufacturer shall prepare and maintain detailed design documentation. This shall be
available for inspection in a manner that respects the manufacturer's rights for confidentiality. It shall comprise
at least the following:

a) overview of the whole system configuration, including all software and hardware components;

b) description of each part of the program, containing at least

— the name of the part,

— adescription of the tasks performed,

— a description of the interfaces, including the type of data transfer, the valid data~fange and the
checking for valid data;

c) |full source code listings, as hard copy or in machine-readable form (e.g. ASCll-code), includipg all global
and local variables, constants and labels used and sufficient comment to recognize the program flow;

d) |details of any software tools used in the design and implementation phase (CASE-Tools, Compilers, etc.).

Thig detailed design documentation may be reviewed at the manufacturer's-premises.

49.3 Software design
In ofder to ensure the reliability of the device, the following requirements for software design apply.

a) |The design of the interfaces for manually and automatically generated data shall not permit inyalid data to
cause error in the program operation.

b) | The software shall be designed to avoid the occurrence of deadlock of the program flow.

49.4 Storage of programs and data

Thel program necessary to comply with this’ part of ISO 7240 and any preset data, such as the mapufacturer's
sett|ngs, shall be held in non-volatile mémory. Writing to areas of memory containing this program and data
sha|l be possible only by the use_of some special tool or code and shall not be possible during normal
operation of the device.

Siterspecific data shall be-held in memory that retains data for at least two weeks without exterrjal power to
the Hevice, unless provision’is made for the automatic renewal of such data, following loss of power, within 1 h
of ppwer being restored:

5 |Tests

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 specified in IEC 60068-1 as follows.

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

The temperature and humidity shall be substantially constant for each environmental test where the standard
atmospheric conditions are applied.

© 1SO 2009 — All rights reserved 5
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5.1.2 Operating conditions for tests

If a test method requires that a specimen be operational, then the specimen shall be connected to suitable
supply and monitoring equipment with characteristics as required by the manufacturer's data. Unless
otherwise specified in the test method, the supply parameters applied to the specimen shall be set within the
manufacturer's specified range(s) and shall remain substantially constant throughout the tests. The value
chosen for each parameter shall normally be the nominal value or the mean of the specified range. The short-
circuit isolator shall be set to the closed condition and the supply and monitoring equipment shall be able to
detect if the isolator changes to the open condition.

The details

of the supply and monitoring equipment used shall be given in the test report; see Clause 6.

5.1.3 Mol
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be most un
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Unless othg
reference s

If a require
+ 5 % shall

5.1.5 Functional test

51.51 (
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51.5.2 1

Verify that
following fo

each s
to the ¢

a)

b) that the

c)

the open-condition (isolation) leakage current, I;, when there is a direct short circuit on one side of
isolator;

nting arrangements
en shall be mounted by its normal means of attachment in accordance with the ,manufactu

If these instructions describe more than one method of mounting then the method considere
avourable shall be chosen for each test.

rwise stated, the tolerances for the environmental test parameters:shall be as given in the b
andards for the test, e.g. the relevant part of IEC 60068.

ment or test procedure does not specify a tolerance or déviation limits, then deviation limit
be applied.

Dbject

the correct operation of the short-circuit isolators, in accordance with the manufactu

est procedure

the short-circuit isolator~Operates within the manufacturer's specification. Verify at least
" both the input to and eutplt from specimen:

imulus that the manufacturer claims will cause the short-circuit isolator to change from the clg
pen condition;

short-cireuit isolator can switch the maximum specified switching current, /g a5

n, and to verify their stability after and,(where required, during the environmental and EMC tests.

rer's
d to

asic

s of

[ers

the

sed

the

d)

the closed condition;

e)

each stimulus that the manufacturer claims will cause the short-circuit isolator to change from the open to

the closed-condition resistance, Z, at the maximum rated continuous current, I 4 OF, if Zc cannot be

measured at /; 5, because the isolator changes to the open condition before a current of /o 5 iS
reached, then it shall be measured just before the isolator changes to the open condition;

f)

the response to a direct short-circuit applied to one side of the isolator.

Examples of functional tests are given in Annex A.
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5.1.6 Provision for tests
The following shall be provided for testing compliance with this part of ISO 7240:

a) fourteen specimens, which are required to conduct the tests as indicated in the test schedule (see 5.1.7)
and which shall be numbered 1 to 14 arbitrarily;

b) the data required in 4.8 and 4.9.

The specimens submitted shall be representative of the manufacturer's normal production with regard to their
construction and calibration.

5.1.f Test schedule
Thelspecimens shall be tested according to the following test schedule (see Table 1).
Table 1 — Test schedule
Test Reference Sppcimen
number(s)

Reproducibility 5.2 All specimens
Varjation in supply voltage 53 1

Dry|heat (operational) 5.4 2

Colf (operational) 5.5 3

Darpp heat, cyclic (operational) 5.6 4

Darhp heat, steady state (endurance) 5.7 5

Sulfur dioxide (SO,) corrosion (endurance) 5.8 6

Shqck (operational) 5.9 7

Impgact (operational) 5.10 8
Vibfation, sinusoidal (operational) 5.11 9
Vibfation, sinusoidal (endurance) 5.12 9
Elettrostatic discharge (operatignal) 5.13 102
Radiated electromagnetic fields (operational) 5.13 112
Conducted disturbances-induced by electromagnetic fields (operational) 5.13 124
Fadt-transient bursis(6perational) 5.13 132

Slow, high-engrgy voltage surge (operational) 5.13 144

@ | In thedinterests of test economy, it is permitted to use the same specimen for more than one EMC test. In this case, intermediate
fundtional, tést(s) on the specimen(s) used for more than one test may be deleted, and the functional test conducted at the end of the
(s):gg:gc;ﬁgo:qt;ﬁ‘slis’. oti%igegé‘itsghzli.lgcg,e Crw:(:ltueit:zat in the event of a failure, it might not be possible to identify which test exposure

5.2 Reproducibility

5.2.1 Object

To show that each specimen meets the manufacturer's specifications.

5.2.2 Test procedure

Conduct the functional test described in 5.1.5 on each specimen.

© 1SO 2009 — All rights reserved 7
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5.2.3 Requirements
Each specimen shall function correctly within the manufacturer's specification.
5.3 Variation in supply voltage

5.3.1 Object

To show that the specimen meets the manufacturer's specifications for the specified range of supply voltage.

5.3.2 Test procedure

Conduct the¢ functional test specified in 5.1.5 at the upper and the lower limits of the supply voltage rgnge
specified by the manufacturer.

NOTE In the examples given in Annex A, this means replacing Vyom by Vinax and Viin.

5.3.3 Requirements
The specimen shall function correctly within the manufacturer's specification.
5.4 Dry heat (operational)

5.41 Object

To demons}rate the ability of the specimen to function correctly. at high ambient temperatures appropriate to
the anticipated service environment.

5.4.2 Test procedure

5.4.21 General

Use the tes} apparatus and perform the proecedure in accordance with IEC 60068-2-2, Test B, and with 5.4.2.2
to 5.4.2.5.

5.4.2.2  State of the specimen during conditioning

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

5.4.2.3 Conditioning

Apply the fqllowing conditioning:

— temperature: (55 + 2) °C for type A or (70 + 2) °C for type B;

— duration: 16 h.

5.4.2.4 Measurements during conditioning

Monitor the specimen during the conditioning period to detect any change from the closed condition.

During the last hour of the conditioning period, conduct the functional test as described in 5.1.5.

8 © 1SO 2009 — All rights reserved
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5.4.2.5 Final measurements

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

5.4.3 Requirements

The specimen shall remain in the closed condition during the conditioning period except when required to
change during the functional test.

The anprimnn shall function r‘nrrnr‘fly within the manufacturer's Qpnr‘ifi(‘nﬁnn r‘Inring hath of the functional tests.

5.5| Cold (operational)

5.5.1 Object

To gemonstrate the ability of the specimen to function correctly at low ambient'temperatures appropriate to
the pnticipated service environment.

5.5. Test procedure

5.5.2.1 General

Us¢ the test apparatus and perform the procedure in accordance with IEC 60068-2-1, Test A, and jwith 5.5.2.2
to 5/5.2.5.

5.5.2.2 State of the specimen during conditioning

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

5.5.2.3 Conditioning

Applly the following conditioning:

— |temperature: (-10.£3) °C;

— | duration: 16h.

5.5.2.4 Measurements during conditioning
Monitor thesspécimen during the conditioning period to detect any change from the closed condition.

During-the last hour of the conditioning period, conduct the functional test as specified 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 functional test as
specified in 5.1.5.

5.5.3 Requirements

The specimen shall remain in the closed condition during the conditioning period except when required to
change during the functional test.

The specimen shall function correctly within the manufacturer's specification during both of the functional tests.
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5.6 Damp heat, cyclic (operational)

5.6.1

Object

To demonstrate the ability of the specimen 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

General

Use the teg

variant 1 tegt cycle and controlled recovery conditions, and with 5.6.2.2 to 5.6.2.5.

5.6.2.2 State of the specimen during conditioning

Mount the specimen as described in 5.1.3 and connect it to supply and monitoring equipment as descr
in5.1.2.

5.6.2.3 (Conditioning

Apply the fgllowing conditioning:

— lower temperature: (25 £ 3) °C at > 95 % RH;

— upper temperature: (40 £ 5) °C;

— relativg humidity at upper temperature: (93 £ 3) %;

— numbef of cycles: two.

5.6.2.4 Measurements during conditioning

Monitor the|specimen during the conditioning period to detect any change from the closed condition.
5.6.2.5 Hinal measurements

After a recovery period of atleast 1 h at the standard laboratory conditions, conduct the functional tes

described in 5.1.5.

5.6.3 Requirements

The specim

t apparatus and perform the procedure in accordance with IEC 60068-2-30, Test Db, using

en.shdll remain in the closed condition during the conditioning period.

the

bed

t as

The specim
5.7 Dam

5.71

en shall Tunction correctly within the manufacturer's specitication during the tfunctional test.

p heat, steady state (endurance)

Object

To demonstrate the ability of the specimen 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.

10
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5.7.2 Test procedure

5.7.21 General

Use the test apparatus and perform the procedure in accordance with IEC 60068-2-78, Test Cab, and with
5.7.2.2105.7.2.4.

5.7.2.2  State of the specimen during conditioning

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

5.7.2.3 Conditioning

Apply the following conditioning:

— |temperature: (40 £ 2) °C;
— | relative humidity: (93 + 3) %;
— | duration: 21d.

5.7..4 Final measurements

Aftdr a recovery period of at least 1 h at the standard laboratory conditions, conduct the functipnal test as
desgribed in 5.1.5.

5.7.8 Requirements

014

The| specimen shall function correctly within the manufacturer's specification during the functional tgst.

5.8| Sulfur dioxide (SO,) corrosion(endurance)

5.8/1 Object

To [demonstrate the ability ,of-the specimen to withstand the corrosive effects of sulfur dioxide as an
atmpspheric pollutant.

5.8. Test procedure

5.8.2.1 General

Use the test apparatus and procedure in accordance with IEC 60068-2-42, except for the relative| humidity of
the [est'atmosphere, which shall be maintained (93 + 3) % instead of (75 £ 5) %, and with 5.8.2.2 tp 5.8.2.4.

5.8.2.2  State of the specimen during conditioning
Do not supply it with power during the conditioning, but equip it with untinned copper wires of the appropriate

diameter, connected to a sufficient number of terminals to allow taking the final measurement without making
further connections to the specimen.
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5.8.2.3

17:2009(E)

Conditioning

Apply the following conditioning:

— temperature: (25 £ 2) °C;

— relative humidity: (93 £ 3) %;

— SO, concentration: (25 £ 5) pl/l;

— duration: 214d.

5.8.2.4 Hinal measurements

Immediately after the conditioning, subject the specimen to a drying period of 16 h at (40 + 2) 3C\< 50 %
followed byl|a recovery period of at least 1 h at the standard laboratory conditions.

After the re

5.8.3 Requirements

The specim
5.9 Shog

59.1 Obj

To demons
in the antici

5.9.2 Tes

5.9.2.1 ((
Use the tes
the conditio

9q

L

5.9.2.2

Mount the g
as describe

59.23 (

covery period, conduct the functional test as specified in 5.1.5.

en shall function correctly within the manufacturer's specification/during the functional test.
bk (operational)
bt

rate the immunity of the specimen to mechanicalishocks that are likely to occur, albeit infreque
bated service environment.

l procedure

beneral

t apparatus and perform the)procedure in accordance with IEC 60068-2-27, Test Ea, except
hing shall be as specified\in' 5.9.2.3, and with 5.9.2.2 t0 5.9.2.5.

tate of the specimen during conditioning

pecimen as described in 5.1.3 to a rigid fixture, and connect it to supply and monitoring equipn

RH,

ntly,

that

hent

For specim

numbe
pulses

Do not test

12

shock pulse type:
pulse duration:

peak acceleration:

din 5.1.2,

fonditioning

clS WI“I d [T1dsS 4,75 ;\g, dppiy i.;IC fU“UWiIIg CUI IdiliUllillg.
half sine;
6 ms;

r of directions: six;
per direction: three.

specimens with a mass > 4,75 kg.

10 (100 — 20M) m/s2 (where M is the mass of the specimen, expressed in kilograms);
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5.9.24 Measurements during conditioning

Monitor the specimen during the conditioning period and for a further 2 min to detect any change from the
closed condition.

5.9.2.5 Final measurements

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

5.9.3 Requirements

The] specimen shall remain in the closed condition during the conditioning period and the additienal 2 min.

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

014

5.10 Impact (operational)

5.10.1 Object

To j:]emonstrate the immunity of the specimen to mechanical impacts upentits surface that it can siistain in the
norinal service environment, and which it can reasonably be expected to)withstand.

5.10.2 Test procedure

5.10.2.1 Apparatus

Us€ the test apparatus and perform the procedure inaccordance with Annex B and 5.10.2.2 to 5.10.2.5.

5.10.2.2 State of the specimen during conditioning
Mouynt 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 hammer is in the vertical position, (i.e. when the hampmerhead is
moying horizontally). Choose the azimuthal direction and the position of impact relative to the specimen as

that| most likely to impair the normal functioning of the specimen. Connect the specimen to its|supply and
monitoring equipment as specified in 5.1.2.

5.10.2.3 Conditioning
Usg the following testparameters during the conditioning:
— |impact energy: (1,9+£0,1) J;

— | hammeér velocity: (1,5+0,13) m/s;

— nuarmper or impaCIS. one.

5.10.2.4 Measurements during conditioning

Monitor the specimen during the conditioning period and for a further 2 min to detect any change from the
closed condition.

5.10.2.5 Final measurements

After the conditioning and the further 2 min, conduct the functional test as specified in 5.1.5.
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5.10.3 Requirements

The specim

The specim

en shall remain in the closed condition during the conditioning period and the additional 2 min.

en shall function correctly within the manufacturer's specification during the functional test.

5.11 Vibration, sinusoidal (operational)

5.11.1 Object

To demons
service env|

5.11.2 Tes

511.21 (

Use the te
511.2.2to

q

L

5.11.2.2
Mount the

equipment
so that one

5.11.23 (

Apply the fqg

accele
numbe
sweep
numbe
The vibrati

subjected t
changing tg

frequency range:

rate 1ne 1mrmunity or the speciimen 1O VIDration at Ievels consiaered appropriate 10 e Nno
ronment.

l procedure

seneral

5t apparatus and perform the procedure in accordance with IEC 60068-2-6, Test Fc, and
5.11.2.5.

tate of the specimen during conditioning
specimen on a rigid fixture as described in 5.1.3 and connect it to its supply and monitg

bs described in 5.1.2. Apply the vibration in each of three mutually perpendicular axes, in turn,
of the three axes is perpendicular to its normal mounting-plane.

tonditioning
llowing conditioning:
(10 to 150) Hz;

ation amplitude: 5 m/s2 (~ 0,5 gp);

I of axes: three;
rate: one)octave/min;
I of sweep cycles: D two /axis.

bn (operatiénal) and vibration (endurance) tests may be combined such that the specime]
h the opérational test conditioning followed by the endurance test conditioning in one axis be
the next axis. It is necessary to make only one final measurement.

mal

with

ring
and

n is
fore

5.11.2.4 Neasurements during conditioning

Monitor the

specimen during the conditioning period to detect any change from the closed condition.

5.11.2.5 Final measurements

After the co

NOTE
vibration end

14

nditioning, conduct the functional test as described in 5.1.5.

urance test and it is necessary to make them only if the operational test is conducted in isolation.

If the vibration operational and endurance tests are combined, the final measurements are made after the
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5.11.3 Requirements
The specimen shall remain in the closed condition during the conditioning period.

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

To tliemonstrate the ability of the specimen to withstand the long-term effects of vibration at levels|appropriate
to the service environment.

5.12.2 Test procedure

5.12.2.1 General

Usg the test apparatus and perform the procedure in accordance withddEC 60068-2-6, Test Fg, and with
5.12.2.2t05.12.2.4.

5.12.2.2 State of the specimen during conditioning
Mount the specimen on a rigid fixture as described in 5.1.3:Apply the vibration in each of three mutually
perpendicular axes, in turn, and so that one of the three axes-is perpendicular to its normal mounting plane of
the ppecimen.

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

Apply the following conditioning:

— |frequency range: (10to 150) Hz;

— |acceleration amplitude: 10 m/s2 (=1,0 gn);

— |number of axes: three;

— |sweep rate; one octave/min;
— |numberof'sweep cycles: 20 /axis.

The| vibration operational and endurance tests may be combined such that the specimen is subjgected to the

o F5 I+ 4+ NHH + £oll ol +ho <l 4+ F PAHH H + + baf I H t th
Opc duuridalr t(Col UUI IUIlIUIIIIIy TUNTUVWTU Uy urc ©ruurarivec 1ot UUI IuIlIUIIIIIs T UG dATo UTTUTT Ul |a||g|ng O e

next axis. It is necessary to make only one final measurement.

5.12.2.4 Final measurements

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

5.12.3 Requirements

The specimen shall function correctly within the manufacturer's specification during the functional test.
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5.13 Electromagnetic compatibility (EMC), immunity tests (operational)

5.13.1 Object

To demonstrate the immunity of the specimen to electromagnetic interference.

5.13.2 Test procedure

5.13.2.1

General

The test ap

q

L

5.13.2.2

Mount the {
5.1.2.

5.13.23 (

Conduct the following EMC immunity tests in accordance with EN 50130-4:

a) electro
b) radiate
c) condug
d) fasttra
e) slow hi
5.13.2.4

Monitor the
5.13.2.5 H
After a rec

described in 5.1.5.

Measurements during conditioning

baratus and procedure shall be as described in EN 50130-4, and as described below.

tate of the specimen(s) during conditioning

pecimen as described in 5.1.3 and connect it to supply and monitoring equipment.as describg

tonditioning

static discharge;

1 electromagnetic fields;

ted disturbances induced by electromagnetic fields;
hsient bursts;

gh-energy voltage surges.

specimen for any change of state or faulty operation.

inal measurements

pvery period of at-least 1 h at the standard laboratory conditions, conduct the functional tes

16

uirements

en shallremain in the closed condition without any faulty operation during conditioning.

din

t as
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6 Testreport

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

a)

identification of the specimen tested;

reference to this part of ISO 7240 (i.e. ISO 7240-17:2009);

results of the test: the individual response values and the minimum, maximum and arithmetic mean

values where appropriate;

conditioning period and the conditioning atmosphere;
temperature and the relative humidity in the test room throughout the test;
details of the supply and monitoring equipment;

details of any deviation from this part of ISO 7240 or from the International'Standards to whig
is made;

details of any operations regarded as optional.

h reference

© 1SO 2009 — All rights reserved
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Annex A
(informative)

Examples for the functional test procedure

A.1 Introduction

This annex
For these e
a) simple
b) simple
c) simple

equipm

commg

For each e

‘autonomous” voltage-sensing isolator;

“autonomous” current-sensing isolator;

nd the device.

provides some examples of functional test procedures for some hypothetical short-circuit isolafors.
kamples, the following simplistic and not necessarily practical types of isolators are described:

“controllable” isolator that can be instructed to open and close by the’ control and indicating
ent and that opens if the voltage falls so low that the control and indicating equipment ca

hnot

ample, a typical block diagram and list of the parameters that\it'is necessary to specify and vgrify

is given. EXamples of test circuits and test procedures for making the:necessary tests and measurements are

then given.

A.2 Exarn

A.2.1 Blo

Figure A.1 g

ck diagram

hple 1 — Simple “autonomous” voltage sensing isolator

hows the block diagram of a simple*‘autonomous” voltage-sensing isolator.

J_’_L

o> <

dr e

VREF

o by

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

18
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A.2.2 Parameter specifications

Parameter specifications are identified as follows:

Vinax maximum line voltage;

Viom nominal line voltage;

Vinin minimum line voltage;

Ve o max—maximum voltage at which the device isolates, i.e. switches from close to open:

Vsomin Minimum voltage at which the device isolates, i.e. switches from close to openy;
Vscmax Maximum voltage at which the device reconnects, i.e. switches from opert to close;

Vscmin  Minimum voltage at which the device reconnects, i.e. switches from open to close;

Ic max ~ Maximum rated continuous current with the switch closed;
15 max maximum rated switching current, e.g. under short circuit €onditions;
I max ~ Maximum leakage current with the switch open, isolated state;

Zc max ~ Maximum series impedance with the switch closed.

A.2l3 Test circuit

Figyre A.2 shows the test circuit for simple “autonemious” voltage-sensing isolator.

O =

Key
1 power supply
2 short-circuit isolator

Figure A.2 — Test circuit for simple “autonomous” voltage-sensing isolator
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A.2.4 Test procedure

A.2.41

A.2.4.2

Connect the specimen to a test circuit as shown above with switch S open and R set to infinity,
i.e. an open circuit.

Set 7, to the nominal line voltage, unless otherwise stated in a test procedure, and set

effective internal resistance of the supply, R|, to limit the short-circuit current to /5 5 i-€. R = Vin/lIs max-

A243

Apply an instantaneous short circuit by closing switch S. Measure the current, 7, and record

as the leakage current, /. Check that |, <1 ax

the

this

A24.4

A.245
impedance

A.2.4.6

A.24.7
opens) and

A.2438
current, /.

A.2.4.9
switch clos
and hence

A.2.410
a,and a, W

NOTE |
determine th

A.3 Exar

A.3.1 Blo

Figure A.3

Open switch S and monitor 7, to check that the device reconnects.

Reduce Rg until 7=1; . Then measure V; and 7 and hence calculate the effective s\
7. Check that Z¢ < Z¢ ax-

Increase R to infinity, i.e. an open circuit, and adjust R to (Vi = Vso min)Ic max:

Reduce Rg and measure the voltage, V5, at the moment that the device.isolates (i.e. the s\
record this voltage as Vgg. Check that Vg5 max = Vso = Vso min-

Continue to reduce R to zero and then measure the current, /, @and record this as the leak
Check that [ <1} oy

Increase R and measure the voltage, 75, at the momeént that the device reconnects (i.e.
ps) and record this voltage as Vgc. Check that Vgc ax=Vsc = Vsc min- Then measure V; a
talculate the effective switch impedance, Zs. Check that Zc < Z¢ ax-

Repeat steps A.2.4.1 to A.2.4.9 with the specimé&n from the other side (i.e. exchange connect
ith by and b,).

can be necessary to attach a recording device, e.g. a chart recorder, to measure 75 in order to corr
e values of Vgp and Vge.

hple 2 — Simple “autonemous” current-sensing isolator

ck diagram

hows the block diagram of a simple “autonomous” current-sensing isolator.

itch

itch

age

the
nd /

ons

ectly

ar e E— 1+ by
a, b2

Figure A.3 — Typical block diagram for simple “autonomous” current-sensing isolator

20

© 1SO 2009 — All rights reserved


https://standardsiso.com/api/?name=7a8950ddb39dec239e91849b833f5490

ISO 7240-17:2009(E)

A.3.2 Parameter specifications

Parameter specifications are identified as follows:

Vinax maximum line voltage;

Viom nominal line voltage;

Vinin minimum line voltage;

Iso mex—maximum current at which the device isolates. i.e. switches from close to open;

Isomin  Minimum current at which the device isolates, i.e. switches from close to open;

Isc max ~Maximum current at which the device reconnects, i.e. switches from open‘to close;
Isc min  Minimum current at which the device reconnects, i.e. switches from gpen to close;
Ismax ~ Maximum rated switching current, e.g. under short circuit conditions;

I max ~ Maximum leakage current with the switch open, isolated state;

Zc max ~ Maximum series impedance with the switch closed.

A.3l3 Test circuit

Figyre A.4 shows the test circuit for simple “autonomous®current-sensing isolator.

1
V1
()
/
R, /
— ay by O | 1
Vi & (S 1’RF
a b, ]

Key
1 power supply
2 short-circuit isolator

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