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INTERNATIONAL ELECTROTECHNICAL COMMISSION

AUTOMATIC ELECTRICAL CONTROLS -

1)

2)

3)

4)

5)

6)

7)

8)

9)

Part 1: General requirements

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical Spegcifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred,to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Cominiftee interested
in the subject dealt with may participate in this preparatory work. International, governmé&ntal and non-
governmental organizations liaising with the IEC also participate in this preparation. IEG,eollaborates closely
with the International Organization for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly.as possible, an international
consensus of opinion on the relevant subjects since each technical committ€e<has representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international use\and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their nafional and regional publications. Any divergence
between any IEC Publication and the corresponding nationalor regional publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestation of confarmity. Independent certification bodies provide conformity
assessment services and, in some areas, access, to,1EC marks of conformity. IEC is not responsible for any
services carried out by independent certification pedies.

All users should ensure that they have the lateSt edition of this publication.

No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and ITEC National Committees for any personal injury, property damage or
other damage of any nature whatseeyver, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correctiapplication of this publication.

Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

This consolidated version of the official IEC Standard and its amendments has been
prepared for user convenience.

IEC 60730-1 edition 5.2 contains the fifth edition (2013-11) [documents 72/899/FDIS and
72/928/RVD] and its corrigendum 1 (2014-09), its amendment 1 (2015-12) [documents
72/1017/FDIS and 72/1026/RVD] and its amendment 2 (2020-04) [documents 72/1226/FDIS
and 72/1237/RVD].

tthi )

is modified by amendments 1 and 2. Additions are in green text, deletions are in
strikethrough red text. A separate Final version with all changes accepted is available
in this publication.



https://iecnorm.com/api/?name=3b28c246cd3f8aac2b1ca2e8a53f8d0e

-8 - IEC 60730-1:2013+AMD1:2015
+AMD2:2020 CSV © IEC 2020

International Standard IEC 60730-1 has been prepared by IEC technical committee 72:
Automatic electrical controls.

This edition constitutes a technical revision. The major changes with respect to the previous
edition are as follows

— modification of the title and scope;

— revisions to Clause H.26 based on changes in technology, applications, and to improve
consistency and layout;

— modification to Table H.12 to align with CISPR 22;

— revisions to Annex J to correlate the fault modes of thermistors and to exempt thermistors
used in conjunction with type 1 controls in SELV low power circuits from the tests specified
in Annex J;

— new requirements covering battery-powered controls, and the use of batteries’in controls;
— revision addressing the exclusion of relay faults;
— new/updated requirements in Clause 24, for switch mode power supplies;

— revisions covering the allowance of screwless-type clamping<units complying with
IEC 60999-1;

— new requirements addressing remotely actuated control functions;

— addition of a new/updated leakage current diagram to align the Annex E diagram with the
diagram in IEC 60990;

— updated requirements for temperature sensing controls.

A list of all parts of the IEC 60730 series, under the_general title: Automatic electrical controls,
can be found on the IEC website.

In the development of a fully international 'standard to cover automatic controls for household
and similar use, it has been necessary,to take into consideration the differing requirements
resulting from practical experience ivarious parts of the world and to recognize the variation
in national electrical systems and wiring rules.

The “in some countries” netes regarding differing national practices are contained in the
following subclauses:

2.1.5 11.11.1.2 17.10.4

2.7.2 11.11.1.3 17.12.5

2.7.3 11.11.1.4 18.1.6

2.14.2 12.1.6 18.1.6.1

4.2.1 12.3 18.1.6.2

6.6.1 Table 12 (13.2.1), footnote a 18.1.6.3
TableA\(7.2), footnote d 13.3.4 18.4

7.43 14.4 19.2.4.1

7.4:3.2 Table 13 (14.7.4), footnote f 19.2.5.1

8.1.1.1 15.1 21.1

8.4 16.2.1 21.4

9.3.2 17.1.3.1 27.2.3.1

9-3-4 1722 ARREx-C

9.5.2 17.2.3 Annex D

Table 3 (10.1.4), footnote b 17.2.3.1 H.26.10

10.1.4.1 Table 14 (17.2.5) Table H.18 (H.26.10.4)
10.1.14 Table 15 (17.2.5) H.27.1.1.3

10.1.16 Table 16 (17.2.5) Table K.1, footnote b

10.1.16.1 17.5.1 Table K.2, footnote b
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Table 6 (10.2.1), footnote b 17.7.7 T3.2
11.5 17.8.4.1
Table 10 (11.8.2), footnote b 17.10

It is envisaged that in the next edition of this standard it will be found possible to remove
those differences that are covered by new IEC standards now being prepared by other
technical committees.

This part 1 is to be used in conjunction with the appropriate part 2 for a particular type of
control, or for controls for particular applications. This part 1 may also be applied, sofaras
reasonable, to controls not mentioned in a part 2, and to controls designed on new principles,
in which cases additional requirements may be considered to be necessary.

Where, for a particular clause or subclause, the text of part 2 indicates:

Addition: the part 1 text applies with the additional requirement indicated in a part 2;
Modification: the part 1 text applies with a minor change as indicated.inva part 2;
Replacement: the part 2 text contains a change which replaces the,part 1 text in its entirety.

Where no change is necessary, the part 2 indicates that the\relevant clause or subclause
applies.

NOTE |In this standard the following print types are used:
— Requirements proper: in roman type;

— Test specifications: in italic type;

— Explanatory matter: in smaller roman type;

— Defined terms: bold type.

Some table titles contain reference in'brackets to table numbers in IEC 60730-1, edition 3 for
ease of correlation between parts 2.and the Part 1.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

The committee has decided that the contents of the base publication and its amendments will
remain unchanged -until the stability date indicated on the IEC web site under
"http://webstore.iec.ch" in the data related to the specific publication. At this date, the
publication will be

e reconfirmed,
e withdfawn,
e replaced by a revised edition, or

¢ \amended.

IMPORTANT - The 'colour inside’' logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct
understanding of its contents. Users should therefore print this document using a

colour printer.
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AUTOMATIC ELECTRICAL CONTROLS -

Part 1: General requirements

1 Scope and normative references

1.1 Scope

In general, this part of IEC 60730 applies to automatic electrical controls for use in,<an, or in
association with equipment for household and similar use. The equipment may use electricity,
gas, oil, solid fuel, solar thermal energy, etc., or a combination thereof.

NOTE 1 Throughout this standard the word "equipment" means "appliance and equipment.”

EXAMPLE 1 Controls for appliances within the scope of IEC 60335.

This International Standard is applicable to controls for building automation within the scope
of ISO 16484.

This standard also applies to automatic electrical controls for equipment that may be used
by the public, such as equipment intended to be used in. shops, offices, hospitals, farms and
commercial and industrial applications.

EXAMPLE 2 Controls for commercial catering, heating and_air-conditioning equipment.

This standard is also applicable to individuaheontrols utilized as part of a control system or
controls which are mechanically integral with multifunctional controls having non-electrical
outputs.

EXAMPLE 3 Independently mounted water ‘valves, controls in smart grid systems and controls for building
automation systems within the scope of ISO*16484-2.

This standard is also applicable to relays when used as controls for IEC 60335 appliances.
Additional requirements for the safety and operating values of relays when used as controls
for IEC 60335 appliance§jare contained in Annex U.

NOTE 2 These requirements are referred to in the scope of IEC 61810-1.

NOTE 3 This standard is intended to be used for the testing of any stand-alone relay which is intended to be used
as a control of an appliance according to IEC 60335-1. It is not intended to be used for any other stand-alone
relay, or to_replace the IEC 61810 series of standards.

This_standard does not apply to automatic electrical controls intended exclusively for
industrial process applications unless explicitly mentioned in the relevant part 2 or the
eguipment standard.

This standard applies to controls powered by primary or secondary batteries, requirements
for which are contained within the standard, including Annex V.

1.1.1 This International Standard applies to the inherent safety, to the operating values,
operating times, and operating sequences where such are associated with equipment
safety, and to the testing of automatic electrical control devices used in, or in association
with, equipment.

This standard applies to controls using thermistors, see also Annex J.
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This standard is also applicable to the functional safety of low complexity safety related
systems and controls.

1.1.2 This standard applies to automatic electrical controls, mechanically or electrically
nlnnrnfpd, rnclnnnqi\/p to or r‘nn’rrnlling such characteristics as tnmlnnrnhlrp, pressure _passage

of time, humidity, light, electrostatic effects, flow, or liquid level, current, voltage, acceleration,
or combinations thereof.

1.1.3 This standard applies to starting relays, which are a specific type of automatic
electrical control, intended to switch the starting winding of a motor. Such controls may be
built into, or be separate from, the motor.

1.1.4 This standard applies to manual controls when such are electrically:"and/or
mechanically integral with automatic controls.

NOTE Requirements for manual switches not forming part of an automatic control are contained in IEC 61058-1.

1.1.5 This standard applies to a.c. or d.c. powered controls with(a rated voltage not
exceeding 690 V a.c. or 600 V d.c.

1.1.6 This standard does not take into account the response yvalue of an automatic action
of a control, if such a response value is dependent upon‘\the method of mounting the
control in the equipment. Where a response value is of significant purpose for the protection
of the user, or surroundings, the value defined in the, appropriate household equipment
standard or as determined by the manufacturer shall apply.

1.1.7 This standard applies also to controls incofporating electronic devices, requirements
for which are contained in Annex H.

1.1.8 This standard applies also to controls using NTC or PTC thermistors, requirements
for which are contained in Annex J.

1.1.9 This standard applies to the. electrical and functional safety of controls capable of
receiving and responding to communications signals, including signals for power billing rate
and demand response.

The signals may be tragsmitted to or received from external units being part of the control
(wired), or to and from~external units which are not part of the control (wireless) under test.

1.1.10 This stahdard does not address the integrity of the output signal to the network
devices, suctr as interoperability with other devices unless it has been evaluated as part of the
control system.

1.2 ~-Normative references

The following documents, in whole or in part, are normatively referenced in this document and
are indispensable for its application. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any
amendments) applies.

IEC 60036, IEC standard voltages

IEC 60065:2001, Audio, video and similar electronic apparatus — Safety requirements
Amendment 1:2005
Amendment 2:2010

1 There exists a consolidated edition 7.2:2011 including IEC 60065:2001 and its Amendments 1:2005 and 2:2010.
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IEC 60068-2-75, Environmental testing — Part 2-75: Tests — Test Eh: Hammer tests

IEC 60085, Electrical insulation — Thermal evaluation and designation

IEC 60099-1_ Surge arresters — Part 1- Non-linear resistor type gapped arresters for ac

systems2

IEC 60112:2003, Method for the determination of the proof and the comparative tracking
indices of solid insulating materials3
Amendment 1:2009

IEC 60127-1, Miniature fuses — Part 1: Definitions for miniature fuses and geheral
requirements for miniature fuse-links

IEC 60227-1, Polyvinyl chloride insulated cables of rated voltages up to and including
450/750 V — Part 1: General requirements

IEC 60245-1, Rubber insulated cables — Rated voltages up to and including 450/750 V —
Part 1: General requirements

IEC 60269-1, Low-voltage fuses — Part 1:General requirements

IEC 60335-1:2010, Household and similar electrical appliances — Safety — Part 1: General
requirements

IEC 60364 (all parts), Low-voltage electrical installations

IEC 60384-14, Fixed capacitors for use in,electronic equipment — Part 14: Sectional
specification: Fixed capacitors for electromagnetic interference suppression and connection to
the supply mains

IEC 60384-16, Fixed capacitors for ‘use in electronic equipment — Part 16: Sectional
specification: Fixed metallized polypropylene film dielectric d.c. capacitors

IEC 60384-17, Fixed capagitors for use in electronic equipment — Part 17: Sectional
specification: Fixed metallized polypropylene film dielectric a.c. and pulse capacitors

IEC 60417 (all parts), Graphical symbols for use on equipment

IEC 60423, Coaduit systems for cable management — Outside diameters of conduits for
electrical installations and threads for conduits and fittings

IEC 60529:1989, Degrees of protection provided by enclosures (IP code)4
Amendment 1:1999

[EC 60539 (all parts), Directly heated negative temperature coefficient thermistors

IEC 60664-1:2007, Insulation coordination for equipment within low-voltage systems — Part 1:
Principles, requirements and tests

2 Wwithdrawn.
3 There exists a consolidated edition 4.1:2009 including IEC 60112:2003 and its Amendment 1:2009.
4 There exists a consolidated edition 2.1:2001 including IEC 60529:1989 and its Amendment 1:1999.
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IEC 60664-3:20032016, Insulation coordination for equipment within low-voltage systems —
Part 3: Use of coating, potting or moulding for protection against pollution
Amendment 1:2010

IEC 60664-4__Insulation coordination for. pqui’nmpnf within Inw-\/nlfngp defpme — Part 4:

Consideration of high-frequency voltage stress

IEC 60695-2-10, Fire Hazard testing — Part 2-10: Glowing/hot-wire based test methods -
Glow-wire apparatus and common test procedure

IEC 60695-2-11:2000, Fire hazard testing — Part 2-11: Glowing/hot-wire based test methods —
Glow-wire flammability test method for end-products

IEC 60695-10-2, Fire hazard testing — Part 10-2: Abnormal heat — Ball pressure test

IEC 60738-1, Thermistors — Directly heated positive temperature coefficient ++Part 1: Generic
specification

IEC 60738-1-1, Thermistors — Directly heated positive step-function\temperature coefficient —
Part 1-1: Blank detail specification — Current limiting application <JAssessment level EZ

IEC 60947-1:2007, Low-voltage switchgear and controlgear — Part 1: General rules

IEC 60998-2-2, Connecting devices for low-voltagé "circuits for household and similar
purposes — Part 2-2: Particular requirements for cofinecting devices as separate entities with
screwless-type clamping units

IEC 60998-2-3, Connecting devices for dow-voltage circuits for household and similar
purposes — Part 2-3: Particular requirements for connecting devices as separate entities with
insulation-piercing clamping units

IEC 60999-1, Connecting devices = Electrical copper conductors — Safety requirements for
screw-type and screwless-type ¢lamping units — Part 1: General requirements and particular
requirements for clamping unifs’for conductors from 0,2 mmZ2 up to 35 mm?Z (included)

IEC 61000 (all parts), Electromagnetic compatibility (EMC)

IEC 61000-3-2, El/éctromagnetic compatibility (EMC) — Part 3-2: Limits — Limits for harmonic
current emissions-(equipment input current < 16 A per phase)

IEC 61000-3-3:2008, Electromagnetic compatibility (EMC) — Part 3-3: Limits — Limitation of
voltagesehanges, voltage fluctuations and flicker in public low-voltage supply systems, for
equipment with rated current <16 A per phase and not subject to conditional connection

IEC 61000-4-2:2008, Electromagnetic compatibility (EMC) - Part 4-2: Testing and
measurement techniques — Electrostatic discharge immunity test

IEC 61000-4-3, Electromagnetic compatibility (EMC) — Part 4-3: Testing and measurement
techniques — Radiated, radio-frequency, electromagnetic field immunity test

IEC 61000-4-4, Electromagnetic compatibility (EMC) — Part 4-4: Testing and measurement
techniques — Electrical fast transient/burst immunity test

IEC 61000-4-5, Electromagnetic compatibility (EMC) — Part 4-5: Testing and measurement
techniques — Surge immunity test
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IEC 61000-4-6, Electromagnetic compatibility (EMC) — Part 4-6: Testing and measurement
techniques — Immunity to conducted disturbances, induced by radio-frequency fields

IEC 61000-4-8, Electromagnetic compatibility (EMC) — Part 4-8: Testing and measurement

fpr‘hnir;umc — Power frnqunnr‘y mngnnﬁr‘ field immlmify test

IEC 61000-4-11, Electromagnetic compatibility (EMC) — Part 4-11: Testing and measurement
techniques — Voltage dips, short interruptions and voltage variations immunity tests

IEC 61000-4-13:2002, Electromagnetic compatibility (EMC) — Part 4-13: Testing and
measurement techniques — Harmonics and interharmonics including mains signalling at a.c.
power port, low frequency immunity tests

Amendment 1:2009

IEC 61000-4-28, Electromagnetic compatibility (EMC) — Part 4-28: Testing and.measurements
techniques — Variation of power frequency, immunity test

IEC 61051-1, Varistors for use in electronic equipment — Part 1: Generie\specification

IEC 61051-2, Varistors for use in electronic equipment — Part 2~ Sectional specification for
surge suppression varistors

IEC 61051-2-2, Varistors for use in electronic equipment ~ Part 2: Blank detail specification
for zinc oxide surge suppression varistors. Assessmentlevel E

IEC 61058-1, Switches for appliances — Part 1. Genéral requirements

IEC 61210, Connecting devices — Flat quick-connect terminations for electrical copper
conductors — Safety requirements

IEC 61249 (all parts), Materials for ptinted boards and other interconnecting structures

IEC 61558-2-6, Safety of transformers, reactors, power supply units and similar products for
supply voltages up to 1 100.V"= Part 2-6: Particular requirements and tests for safety isolating
transformers and power supply units incorporating safety isolating transformers

IEC 61558-2-16, Safety of transformers, reactors, power supply units and similar products for
voltages up to 1 100°V — Part 2-16: Particular requirements and tests for switch mode power
supply units and-transformers for switch mode power supply units

IEC 61643-11, Low-voltage surge protective devices — Part 11: Surge protective devices
connected‘to low-voltage power systems — Requirements and test methods

IE€ 62151, Safety of equipment electrically connected to a telecommunication network
[EC 62326 (all parts), Printed boards

IEC 62368-1, Audio/video, information and communication technology equipment — Part 1:

Qofaof, raciiivamant
oarcty 1cqair CTiieTitS

IEC 63044-3, Home and Building Electronic Systems (HBES) and Building Automation and
Control Systems (BACS) — Part 3: Electrical safety requirements

CISPR 11, |Industrial, scientific and medical equipment — Radio-frequency disturbance
characteristics — Limits and methods of measurement
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CISPR 14-1:2005, Electromagnetic compatibility — Requirements for household appliances,
electric tools and similar apparatus — Part 1: Emission®
Amendment 1:2008

CISPR 22:2008 Information fnr-hnnlngy nqui,nmpnf — Radio disturbance characteristics —

Limits and methods of measurement

ISO 16484-2, Building automation and control systems (BACS) — Part 2: Hardware

2 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

Where the terms "voltage" and "current" are used, they imply the r.m.s._ \alues, unless
otherwise specified.

2.1 Definitions relating to ratings, voltages, currents, frequencies;.and wattages

211
rated voltage, current, frequency or wattage
voltage, current, frequency or wattage assigned to a control by‘the manufacturer

Note 1 to entry: For three phase supply, the rated voltage is the line~veltage.

2.1.2

rated voltage, current, frequency or wattage range

voltage, current, frequency or wattage ranges (assigned to the control by the manufacturer
and expressed by lower and upper values

21.3

working voltage

highest r.m.s. value of the a.c. or d.c% voltage across any particular insulation which can occur
when the equipment is supplied at'rated voltage

Note 1 to entry: Transient overvoltages are disregarded.

Note 2 to entry: Open-circujteonditions and normal operating conditions are taken into account.

21.4
extra-low voltage

voltage not exceeding the maximum values of 50 V AC (RMS), 70,7 V AC (peak) or 120 V DC

(lippic-flcc) ll.JULLVVUUII bUIIUIUbtUlb dlluI ll.JUtVVUUII bUlIdubtUlb dIIL.II Udlﬁl Wilib;l ib }.)Ulllliﬁ.buI tU IUU
maintained indefinitely under normal and single-fault conditions

Note 1 to entry: Ripple-free is conventionally defined as an RMS ripple voltage of not more than 10 % of the DC
component.

5 There exists a consolidated edition 5.1:2009 including CISPR 14-1:2005 and its Amendment 1:2008.
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Note 2 to entry: The use of ELV other than in SELV system or PELV system is not a protective measure against
electric shock, this is in line with IEC 61140:2001.

21.5

safety extra-low voltage
1L\

=V

voltage for use in SELV system or PELV system between simultarieously accessible part(s)
and between any accessible part and earth, not exceeding the limits of 30 V AC (RMS), 42,4V
AC (peak) or 60 V DC (ripple free) under normal and single«fawlt condition, which is provided
by an independent source (such as safety isolating transformers, motor generators, and
batteries) or when obtained from higher voltage is obtaingéd by a safety isolating transformer
or a converter with separate windings providing equivalent insulation

Note 1 to entry: The voltage limits are based on the assumption that the safety isolating transformer is supplied
at its rated voltage. For the purpose of the output test“Nm’ 24.1.1, the secondary output voltage limit shall be
increased as specified in 17.2.2.

Note 2 to entry: Transformers used in converters that have separate windings and provide equivalent insulation
are covered under IEC 61558-2-6 and IEC 61558+2:16.

Note 3 to entry: SELV limits are defined regardless of any special condition which may occur in installation.
Different requirements may be specified _i\the relevant electrical installation standards (e.g. IEC 60364 (all parts))
or in the applicable local regulations.

Note 4 to entry: Ripple-free is cenventionally defined as an RMS ripple voltage of not more than 10 % of the DC
component.

Note 5 to entry: SELV limit§ ‘may be different in other product or system standards. In case a control is declared
exclusively for use in apptications governed by a different standard, the limits set by the application standard apply
(e.g. controls to be,used exclusively in household appliances according IEC 60335 set of standards or
connected to HBES/BACS systems according to IEC 63044-3 accept different SELV voltage limits).

2.1.6

safety isolating transformer

transformer, the input winding of which is electrically separated from the output winding by an
insulation at least equivalent to double insulation or reinforced insulation, and which is
infended to supply safety extra-low voltage circuits

21.7
same polarity
relationship between live parts such that an interconnection between them allows a flow of

current throtiah 9 load and which currgnt i thus limitad bv thg load
U+t e dgha—+toaaaheWHeh-cHHHehRttstHhdsHRIteabYyhRe+oaa

21.8 Void

21.9

isolated limited secondary circuit

circuit from an isolated secondary winding of a transformer having a maximum capacity of
100 VA and an open-circuit secondary voltage rating not exceeding 1 000 V
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2.1.10

pilot duty

class of operation in which the ultimate electrical load is controlled by an auxiliary means
such as a relay or contactor

2.1.11

transient overvoltage

short duration overvoltage of few milliseconds or less, oscillatory or non-oscillatory, usually
highly damped

[SOURCE: IEC 60050-604:1987, 604-03-13]

2.1.12

rated impulse voltage

impulse withstand voltage assigned by the manufacturer to the equipment orio-a part of it,
characterizing the specified withstand capability of its insulation against overveltages

2.1.13
overvoltage category
numeral characterizing a transient overvoltage condition

Note 1 to entry: Overvoltage categories I, Il, Ill, and IV are used. See Annex_L.

2.1.14

exposed-conductive-part

conductive part of equipment, which can be touched-and which is not normally live, but which
can become live when basic insulation fails

Note 1 to entry: A conductive part of a control which“ean only become live through contact with an exposed-
conductive-part which has become live, is not considered to be an exposed-conductive-part itself.

[SOURCE: IEC 60050-195:1998, 195-0610, modified — Note 1 to entry has been added.]

2.1.15

(conductive) screen

(conductive) shield (US)

conductive part that encloses or separates electric circuits and/or conductors

[SOURCE: IEC 60050-195:1998, Amendment 1:2001, 195-02-38]

2.1.16

(electrically) protective screen

(electrically) protective shield (US)

conductive screen used to separate an electric circuit and/or conductors from hazardous-
live-parts

[SOURCE: IEC 60050-195:1998, Amendment 1:2001, 195-06-17]

2.1.17
(electrically) protective screening
(electrically) protective shielding (US)

separation of electric circuits and/or conductors from hazardous live parts by an electrically
protective screen connected to the protective equipotential bonding system and intended
to provide protection against electric shock

[SOURCE: IEC 60050-195:1998, Amendment 1:2001, 195-06-18]
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2.1.18
simple separation
separation between circuits or between a circuit and earth by means of basic insulation

[SOURCE: IEC 61140:2001, 3 23]

2.1.19

(electrically) protective separation

separation of one electric circuit from another by means of:

— double insulation, or

— basic insulation and electrically protective screening (shielding), or
— reinforced insulation

[SOURCE: IEC 60050-195:1998, Amendment 1:2001, 195-06-19]

2.1.20

SELV system

electrical system in which the voltage cannot exceed ELV:
— under normal conditions, and

— under single-fault conditions, including earth faults in other—circuits

[SOURCE: IEC 61140:2001, 3.26.1]

21.21
PELV system
electrical system in which the voltage cannot.éxceed ELV:

— under normal conditions, and

— under single-fault conditions, except earth faults in other circuits

[SOURCE: IEC 61140:2001, 3.26.2]

2.2 Definitions of types.,of-control according to purpose

2.21

electrical control

device used in, onsgpin association with an equipment for the purpose of varying or modifying
the output from stich equipment, and which embodies the aspects of initiation, transmission
and operation

Note 1 to_entry: Hereinafter, electrical control is referred to as "control".

Note 2 to-entry: At least one of these aspects shall be electrical or electronic.

2:2.2

manual control

control in which the initiation is by actuation and in which the transmission and the
operation are both direct and without any intentional time delay

2.2.3
automatic control
control in which at least one aspect is non-manual
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224

sensing control

automatic control in which initiation is by an element sensitive to the particular activating
quantity declared, for example, temperature, current, humidity, light, liquid level, position,
pressure or velocity

225
thermally operated control
automatic control in which the transmission is by a thermal prime mover

2.2.6

thermostat

cycling temperature sensing control, which is intended to keep a temperature between two
particular values under normal operating conditions and which may have provision for setting
by the user

2.2.7

temperature limiter

temperature sensing control which is intended to keep a temperature below or above one
particular value during normal operating conditions and which may_have provision for setting
by the user

Note 1 to entry: A temperature limiter may be of the automatic or of the manual reset type. It does not make the
reverse operation during the normal duty cycle of the appliance.

2.2.8

thermal cut-out

temperature sensing control intended to keep,a temperature below or above one particular
value during abnormal operating conditions and“which has no provision for setting by the
user

Note 1 to entry: A thermal cut-out may be of the ,automatic or of the manual reset type.
Note 2 to entry: Normally a thermal cut-out'will provide a type 2 action.

229 Void

2.2.10

energy regulator

self-cycling control which alters the energy to a load and which may incorporate means for
setting by the user.to change the average energy supplied

Note 1 to entry:  TheTratio of the on-time, to the on-plus-off-time, determines the average energy supplied.

2.2.11

time-based control

automated control in which the transmission is effected by a time-based prime mover or a
time-based electrical circuit

2.2.12

electrically operated control

automatic control in which the transmission is effected by an electrical prime mover and in
which the operation controls an electric circuit, and is without intentional significant

time-detay

Note 1 to entry: An example is a relay.

Note 2 to entry: A slugged-relay may be either an electrically operated control, or a time-based control by
agreement between testing authority and manufacturer.
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2.2.13
timer
time-based control which requires actuation before the next cycle can take place

Note 1 to entry: During a cycle, it may require an external electrical or mechanical signal before moving from a

rest position to allow the cycle to continue. An example is a programmer.

2.2.14

time switch

time-based control which continues with a subsequent cycle when the preceding one has
been completed

Note 1 to entry: An example is a 24 h control on a storage heater.

2.2.15

motor protector

automatic control that is specifically intended to protect the windings of .anyelectric motor
from overheating

2.2.16

thermal motor protector

automatic control, built-in or on a motor, that is specifically jntended to protect the motor
against overheating due to running overload and failure to start

Note 1 to entry: The control carries motor current and is sensitive to.motor temperature and current.

Note 2 to entry: The control is capable of being reset (either manually or automatically) when its temperature falls
to the reset value.

2.2.17

electrically operated valve

automatic control in which the transmission is effected by an electrical prime mover and in
which the operation controls the flow of.a liquid or a gas

2.2.18

electrically operated mechanism

automatic control in which the transmission is effected by an electrical prime mover in
which the operation controls:a mechanical device

Note 1 to entry: An examplenis an electrically operated interlock for a spin dryer lid.

Note 2 to entry: An electric motor is not included in this definition.

2.2.19
operating control
control which starts or regulates the equipment during normal operation

2.2.20

protective control

control, the operation of which is intended to prevent a hazardous situation during abnormal
operation of the equipment

2.2.21

muitipurpose controt

electrical control that can be classified and used for more than one purpose

Note 1 to entry: An example of a multipurpose control is a thermostat that can also be used as a temperature
limiter.
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2.2.22
multifunctional control
electrical control which incorporates more than one function

Note 1 to entry: An example of a multifunctional control is the combination of a thermostat and a humidistat.

2.2.23
system
control and control sensors and actuators as applied to an application or processes

2.3 Definitions relating to the function of controls

2.3.1

initiation

alteration to that aspect of a control which is required to produce transmission and
operation

2.3.2

transmission

essential coupling between initiation and operation which is required to enable the control
to fulfil its purpose

Note 1 to entry: This includes, but is not limited to, the use of:
a) communication lines/protocols;

b) additional hardware and/or software;

c) IR/RF transmission; or

all combinations of a) to c) via Internet using, for examplé,/modems, portable telephones, etc.

2.3.3

operation

change in that aspect of a control‘which modifies the input to the equipment or part of the
equipment

2.3.4

automatic action

that action of an automatic control in which the transmission and operation are produced
by initiation which is not the result of actuation

2.3.5

slow-make slow-break automatic action

mode of operation where the rate of contact make and/or break is directly proportional to the
rate of change of the activating quantity, or to the speed of movement of a prime mover

Note -to entry: This action may be applicable to either the make, or the break, or both.

2:3.6

manual action

that action of an automatic control or of a manual control in which the transmission and
operation are produced by initiation which is the result of actuation

2.3.7

actuation

movement of the actuating member of the control by the user, by hand, by foot or by any
other human activity
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2.3.8

located position

position of the actuating member to which it will return if it is released after being moved
slightly

2.3.9

intermediate position

any position of any actuating member which is adjacent to a located position, and in which
the actuating member will remain and in which the operation of the control is intermediate

2.3.10
activating quantity
physical characteristic of a medium, the variation or stability of which is being sensed

2.3.11

operating value

value of the relevant temperature, pressure, current, etc. at which a sensing.control operates
on arise or fall of the activating quantity

2.3.12

operating time

duration of time, or the difference of time, between any) two functions, electrical or
mechanical, occurring during the automatic action of a time-based control

2.3.13

operating sequence

intended sequence, order or pattern in which the‘operation of the electrical or mechanical
functions of a control are intended to occur as.a result of either an automatic or a manual
action of a control

Note 1 to entry: It includes the pattern of opehed or closed contacts in any located position, intermediate
position or position of setting by the equipment manufacturer or setting by the user.

2.3.14

response value

operating value, the operating time or the operating sequence which relates a control to a
particular equipment

2.3.15

trip-free

automatic action; with a reset actuating member, in which the automatic action is
independent,of i manipulation or position of the reset mechanism

2.3.16

leakage’ current

all,_ ecurrents, including capacitively coupled currents, which may be conveyed between
exposed conductive surfaces of a device and earth or other exposed conductive surfaces of a
device

2.3.17
setting

mechanical positioning of a part of a control in order to select an operating value

2.3.18

setting by the control manufacturer

any setting carried out by the control manufacturer which is not intended to be altered by
the equipment manufacturer, the installer or the user
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2.3.19

setting by the equipment manufacturer

any setting carried out by the equipment manufacturer which is not intended to be altered
by the installer or the user

2.3.20

setting by the installer

any setting carried out by the installer, as instructed by the equipment manufacturer or the
control manufacturer, and which is not intended to be altered by the user

2.3.21
setting by the user
any selection of an operating value by actuation performed by the user

2.3.22
set point
value selected by setting

2.3.23
adjustable set point
multiple values, within a declared range of values, which can be;sélected by setting

2.3.24

duty cycle

all automatic and manual actions involved in one start-to-finish operation of the controlled
equipment

2.3.25

cycle of contact operation

one contact make and one subsequent,céntact break action, or one contact break and one
subsequent contact make action

2.3.26
operating differential
difference between the upper-and lower values of the operating value

2.3.27

adjustable differential

ability to change erJalter the operating differential within rated limits by operation of a
manually actuatéed-mechanism

2.3.28
fixed differential
operating differential which cannot be changed from the manufacturer's setting

2:3.29

maximum working pressure

maximum rated pressure

declared maximum line or system working pressure to which the control or parts thereof may
be subjected

2.3.30
maximum temperature

Tmax
declared maximum continuous ambient temperature to which the switch head is intended to

be exposed during normal operation
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2.3.31
remotely actuated control function
function providing any operation by control devices through external means

Note 1 to entry: This includes. but is not limited to, the use of:

a) communication lines/protocols;
b) additional hardware and/or software;
c) IR/RF transmission; or

all combinations of a) to c) via Internet using, for example, modems, portable telephones, etc.

2.3.32

safety shut-down

change in the state of all electrical outputs so that all safety critical electrical OUtputs of the
control will proceed to a safe condition including shut-down

2.3.33

mounting surface temperature
TS max . i . L.

declared maximum temperature to which the mounting surface of the control is intended to be

exposed including any likely overshoot once a control has operated

2.4 Definitions relating to disconnection and interruption

Some controls may incorporate more than one form-of Circuit disconnection or interruption.

2.41

all-pole disconnection

for single-phase a.c. appliances and for\\d.c. appliances, disconnection of both supply
conductors by a single switching actionlor, for appliances to be connected to more than two
supply conductors, disconnection of’all supply conductors, except the earthed (grounded)
conductor, by a single switching action

Note 1 to entry: The protective earthing conductor is not considered to be a supply conductor.

2.4.2

full disconnection

contact separation in all'supply poles other than earth so as to provide the equivalent of basic
insulation between'the supply mains and those parts intended to be disconnected

Note 1 to entry;~ There are electric strength and dimensional requirements.

Note 2 to entry: Where the number of poles on the control is equal to the number of supply poles of the appliance
to which.itiis connected, full disconnection provides all-pole disconnection.

Note'3 fo entry: See also Annex H.

2.4.3
micro-disconnection
adequate contact separation in at least one pole so as to provide functional security

Note 1 ta entry: There is a rpnluirnmonf faor the electric Qtrnngfh of the cantact gap but no dimensional

requirement.

Note 2 to entry: Micro-disconnection denotes that for non-sensing controls the function controlled by the
disconnection is secure, and that for sensing controls is secure between the limits of activating quantity
declared in requirement 36 of Table 1.

Note 3 to entry: See also Annex H.
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244

micro-interruption

interruption of a circuit by contact separation, by a cycling action or by a non-cycling action
which does not provide full disconnection or micro-disconnection

Note 1 to entry: There are no electric strength or dimensional requirements for the contact gap.

Note 2 to entry: See also Annex H.

245

OFF position

position providing a visible or implied indication of a full disconnection’) or
micro-disconnection

2.4.6 See Annex H.

2.5 Definitions of types of control according to construction

2.51

integrated control

control which is dependent on its correct mounting and fixing in an,equipment, and which can
only be tested in combination with the relevant parts of the equipment

Note 1 to entry: The equipment may use electricity, gas, oil, solid fuel or‘a'combination thereof.

Note 2 to entry: Integrated control also denotes a control which-is.part of a more complex control (electrical or
non-electrical).

2.5.2
incorporated control
control intended for incorporation in, or on,.an*équipment, but which can be tested separately

Note 1 to entry: The fact that an incorporated.control can be tested separately does not imply that it may not be
tested in an equipment as specified in 4.3.1.1=

Note 2 to entry: The equipment may use-gelectricity, gas, oil, solid fuel or a combination thereof.

Note 3 to entry: Incorporated contfol also denotes a control intended for incorporation in or on a more complex
control (electrical or non-electrical)

2.5.3

in-line cord control

separately cased eontrol intended to be connected to the supply and to the equipment by
means of flexible-cords, equipment inlets or socket-outlets, and is intended to be manually
actuated

Note 1 toentry: A fuse in the plug is not regarded as a part of the control.

2.5.4
free-standing control
in=line cord control intended to stand on a table or on the floor

Note 1 to entry: It may be actuated by hand, by foot or by other similar human activity.

2.5.5

independently mounted control
control intended for permanent connection to fixed wiring, but intended to be mounted away
from the controlled equipment

Note 1 to entry: It may be either:
— for surface mounting such as on to a wall;

— for flush mounting, such as into a wall cavity, when installation shall be possible from the front;
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— for panel mounting, such as onto or into a control panel, when installation may be from the rear.
2.5.6

pull-cord actuated control
control intended to be mounted in, or on, an equipment and actuated by means of a

puti=cord
2.5.7 t0 2.5.10 See Annex H.

2.5.11
two-step actuation
sequential performance of two distinct movements of the actuating member

2.6 Definitions of type of automatic action of a control according to test procedure

2.6.1

type 1 action

automatic action for which the manufacturing deviation and the drift ‘of its operating
value, operating time or operating sequence have not been declare@and tested under this
standard

Note 1 to entry: A type 1 action is subclassified as specified in 6.4.

2.6.2

type 2 action

automatic action for which the manufacturing deviation and the drift of its operating
value, operating time or operating sequence have been declared and tested under this
standard

Note 1 to entry: A type 2 action is subclassified as specified in 6.4.
2.7 Definitions relating to protectiofr against electric shock

271

live part

conductive part intended to be enérgized in normal use, including a neutral conductor, but by
convention not a PEN conductor

2711
hazardous live part
live part which, under certain conditions of external influences, can give an electric shock

2.7.2
class 0 control
control«in'which protection against electric shock relies upon basic insulation

Note 1to entry: This implies that there are no means for the connection of accessible conductive parts, if any, to
the\protective conductor in the fixed wiring of the installation; reliance in the event of a failure of the basic
insulation is placed upon the environment.

Note 2 to entry: In Austria, Belgium, Denmark, France, Germany, ltaly, Norway, and the United Kingdom class 0
controls are not allowed.

Note—3-to-entr—An-earthing-terminas—onlyalowed-iit-isforcontinuity-orfunctional{as—distinctfrom—protective;

purposes.

2.7.3

class 0l control

in-line cord control having at least basic insulation throughout and provided with an
earthing terminal but with a non-detachable cord without earthing conductor, and a plug
without earthing contact which cannot be introduced into a socket-outlet with earthing contact
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Note 1 to entry: In Austria, Belgium, Denmark, France, Germany, Italy, Norway, and the United Kingdom class 0l
controls are not allowed.

Note 2 to entry: An earthing terminal is only allowed if it is for continuity (as distinct from protective) purposes.

2.7.4

class | control

control in which protection against shock does not rely on basic insulation only, but which
includes an additional safety precaution in such a way that means are provided for the
connection of accessible conductive parts to the protective (earthing) conductor in the fixed
wiring of the installation in such a way that accessible conductive parts cannot become live i
the event of a failure of the basic insulation

Note 1 to entry: This provision includes a protective conductor as part of the flexible cord or cable. When class |
controls are fitted with a two-core flexible cord or cable; provided that it is fitted with a plug which»cannot be
introduced into a socket-outlet with earthing contact, the protection is then equivalent to that of class 0, but the
earthing provisions of the equipment in all other respects should fully comply with the requirements*of class |I.

Note 2 to entry: Class | controls may have parts with double insulation or parts that provide protection against
electric shock by SELV or PELV.

2.7.5

class Il control

control in which protection against electric shock does not rely 6nybasic insulation only, but
in which additional protective precautions, such as double insulation or reinforced
insulation, are provided, there being no provision for protective earthing or reliance upon
installation conditions

Note 1 to entry: Such a control may be one of the types defined in 2.7.5.1 to 2.7.5.3.
Note 2 to entry: Class Il controls may have parts that provide protection against electric shock by use of SELV.

Note 3 to entry: Class Il controls cannot have parts ‘that provide protection against electric shock by use of
PELV, as such circuits require connection to an earthing terminal.

2.7.51

insulation-encased class Il control

control having a durable and substantially continuous enclosure of insulation material which
envelopes all metal parts, with the’exception of small parts, such as name plates, screws and
rivets, which are isolated frem live parts by insulation at least equivalent to reinforced
insulation

2.7.5.2

metal-encased class Il control

control having a\substantially continuous metal enclosure in which double insulation is used
throughout, execept for those parts where reinforced insulation is used, because the
application of-double insulation is manifestly impracticable

2.7.5.8
combination insulation-encased/metal-encased class Il control
control which is a combination of the types described in 2.7.5.1 and 2.7.5.2

Note 1 to entry: The enclosure of an all-insulated class Il control may form a part or the whole of the
supplementary insulation or of the reinforced insulation. If a control with double insulation and/or reinforced
insulation throughout has an earthing terminal or earthing contact, it is deemed to be of class 0Ol or class |
construction.

2.7.6

class Il control

control relying on limitation of voltage to ELV values as provision against electric shock for
basic protection and

— with no provision for fault protection;
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— which for supply are only connected to a SELV system or a PELV system, to form part of
that system;

— where internal circuits do not operate at a higher level than ELV;

— where in case of a Qingln fault within the control no steady state touch )mltage may

appear or be generated exceeding ELV level; and

— not provided with a means of connection for a protective conductor

2.7.7

detachable part

part which can be removed or opened without the aid of a tool and which does not _comply
with the test of 11.11.1.5

2.7.8

accessible part or accessible surface

part or surface which can be touched by the test finger of Figure 2, when the control is
mounted as in normal use, and after detachable parts have been removed

2.7.9

functional insulation

insulation between live parts which have a potential differéence between them, and which
insulation is necessary for the correct operation of the contral or controlled equipment (L-L)

Note 1 to entry: In 2.7.9 through 2.7.12, the following abbreviations-are used:
L live part;
A accessible part (either conductive or an insulating surface);

| intermediate part.

2.7.10
basic insulation
insulation applied to live parts to prgvide basic protection against electric shock (L-A or L-I)

Note 1 to entry: Basic insulation includes insulation between live parts and:

— intermediate conductive parts oarmetal foil over intermediate insulating surfaces (class Il situation);
— accessible conductive parts (class 0, 0l, | situations);

— conductive parts connected/to accessible conductive parts (class 0, Ol, | situations);

— metal foil over accesgible insulating surfaces (class 0 situation).
Note 2 to entry: This;was formerly part of that insulation referred to as functional insulation.

2.7.11

supplementary insulation

independent insulation applied in addition to basic insulation in order to provide protection
againstelectric shock in the event of a failure of basic insulation (I-A)

Note 1 to entry: It includes insulation between intermediate conductive parts, or metal foil over intermediate
insulating surfaces and:

— accessible conductive parts (class Il situation);

— conductive parts connected to accessible conductive parts (class Il situation);

— metal Toll over accessiplie Insufating surfaces (Class 1T Situation).

2.7.12
reinforced insulation
single insulation system applied to live parts, which provides a degree of protection against

electric shock equivalent to double insulation under the conditions specified in this standard
(L-()-A)
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Note 1 to entry: It includes insulation between live parts and:
— accessible conductive parts (class Il situation);
— conductive parts connected to accessible conductive parts (class Il situation);

— metal foil over accessible insulating surfaces (class Il situation).

Note 2 to entry: The term "insulation system" does not imply that the insulation must be one homogeneous piece.
It may comprise several layers which cannot be tested singly as supplementary insulation or basic insulation.

2.7.13

double insulation

insulation comprising both basic insulation and supplementary insulation (class/|!]
situation)

2.7.14 See Annex H.

2.7.15

equipotential bonding

provision of electric connections between conductive parts, intended to achieve
equipotentiality

Note 1 to entry: The effectiveness of the equipotential bonding depends oncthe frequency of the current in the
bonding.

Equipotential bonding is used to connect any conductive part of a building not forming part of the electrical
installation and liable to introduce an electrical potential, generally, the electric potential of the local earth
(extraneous-conductive part) and any conductive part of controls,or_equipment or components in the installation
which can be touched and which is not normally live but which can become live when basic insulation fails
(exposed-conductive-part) to a main equipotential bonding terminal in the form of a bar, in order to bring these
parts to the same potential. Parts to be connected to the equipotential bonding system include, for example,
protective conductors, PE conductors, PEN conductors, earthing conductors, protective earthing terminals of
controls or equipment, all conductive parts in a building,for example, metal tubing for water (drinking and waste),
metallic bathtubs, the central heating system piping, cany‘internal gas tubing (which is also required to be isolated
from external gas tubing), earth connectors for antennas and telecommunication systems, all metal parts of the
building used for construction like mats and iron, and conductors for lightning protection and depending on the
installation system, the earth electrode. Reduirements for equipotential bonding can be found in the IEC
standards for the installation of buildings. These may be relevant for the installation of controls which consist of
several component-parts (for example, sensors, actors, central control element, interface elements) connected in
parallel to or via the fixed installation of the‘building.

[SOURCE: IEC 60050-195:1998), 195-01-10]

2.7.15.1
protective-equipotential-bonding
equipotential bonding for purposes of safety (protection against electric shock)

Note 1 to entryy~ Functional equipotential bonding is defined in [IEV 195-01-16].

[SOURCE: IEC 60050-195:1998, 195-01-15, modified — (protection against electric shock) has
been added.]

2.8 Definitions relating to component parts of controls

2.8.1
sensing element
that part of the control which is intended to be exposed to the influences of the activating

quanﬂty to which the automatic action of a sencing control rprnndQ

2.8.2
switch head
complete control, except for any sensing element

Note 1 to entry: If by construction it is impossible to distinguish between the switch head and the sensing
element, then the whole control is considered to be the sensing element.


https://iecnorm.com/api/?name=3b28c246cd3f8aac2b1ca2e8a53f8d0e

-30 - IEC 60730-1:2013+AMD1:2015
+AMD2:2020 CSV © IEC 2020

2.8.3

actuating member

that part which is manually moved, pulled, pushed or turned to cause initiation of a control
action, or for setting by the user

Note 1 to entry: The term "actuating member" does not include any device such as a set-screw used for setting
by the control manufacturer if such a device is adequately locked against further movement, or if a tool is
required for such setting by the control manufacturer.

2.8.4
actuating means
any part which connects the actuating member to the mechanism of the control

2.8.5
pull-cord
flexible actuating member which is pulled to cause actuation

2.8.6

prime mover

any device used to produce the mechanical energy required to provide the transmission for
an automatic control, such as an electrically operated control,can electrically operated
valve, an electrically operated mechanism or a time-based control

Note 1 to entry: It may be a mechanical storage device (for example, ‘a,clockwork spring), an electro-magnetic
device (for example, an electric motor, or stepping solenoid), an electro-thermal device (for example, the heating
element of an energy regulator) or any other mechanism producingymechanical energy.

2.8.7

clutch

mechanical device by which an actuating member can override either a prime mover or an
activating quantity, causing or allowing the. initiation or cancellation of an action

2.8.8

cover

cover plate

part which is accessible when the control is mounted as in normal use and which can be
removed only with the aid of a'tool

Note 1 to entry: It shall not require the use of a special purpose tool for its removal.

2.8.9

screwless fixed part (or component)

accessible part.(or component) which, after attachment, installation, mounting or assembly
into or onto an equipment or another component, or to a specially prepared support, is
retained in ‘position by positive means which do not depend on screws

Notes1 te entry: Disassembly or removal may require the use of a tool, either applied directly to the part (or
compornent), or to obtain access to the retaining means.

Note 2 to entry: The following are some examples of parts which are not regarded as screwless fixed parts or
components:
— parts of components fixed permanently by rivets, glueing or similar means;

— flat, push-on connectors;

— screwless terminals;
— standard plugs and socket-outlets;

— standard appliance couplers, even if such have additional latching devices to prevent a single action
uncoupling;

— the replacement of a lamp in a bayonet type lampholder;
— twist-lug construction;

— friction-fit construction.
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2.9 Definitions of types of terminals and terminations of controls
291

pillar terminal
terminal in which the conductor is inserted into a hole or cavity, where it is clamped under the

shank of the screw or screws

Note 1 to entry: The clamping pressure may be applied directly by the shank of the screw, or through an
intermediate clamping member to which pressure is applied by the shank of the screw (see Figure 11).

2.9.2
screw terminal
terminal in which the conductor is clamped under the head of the screw

Note 1 to entry: The clamping pressure may be applied directly by the head of the screw, or ‘through an
intermediate part, such as a washer, a clamping plate or an anti-spread device (see Figure 10).

29.3
stud terminal
terminal in which the conductor is clamped under a nut

Note 1 to entry: The clamping pressure may be applied directly by a suitably shaped nut, or through an
intermediate part, such as a washer, a clamping plate or an anti-spread device)(see Figure 10).

29.4

screwless terminal

terminal in which the connection of the conductor is achieved directly or indirectly by means of
springs, wedges, eccentrics, cones or the like

Note 1 to entry: The following are not regarded as screwles’s terminals:

— terminals requiring the fixing of special devices ¢o“\{he conductors before clamping them in the terminal, for
example, flat push-on connectors;

— terminals requiring wrapping of the conductors{ for example, those with wrapped joints;

— terminals providing direct contact to the ¢ondlctors by means of edges or points penetrating the insulation.

29.5

flat push-on connector

assembly of a tab and a reeceptacle enabling the connection, at will, of a core or conductor to
a control or to another core or conductor

2.9.6

receptacle

female part of-a flat push-on connector intended to be permanently attached to a core or
conductor (seeFigure 16)

2.9.7
tab
male part of a flat push-on connector (see Figures 14 and 15)

2.9.8
in-line tab
tab intended to be permanently attached to a core or conductor

2.9.9
tab forming part of a control
tab permanently attached to, or an integral part of, a control
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2.9.10

termination

part by which a conductor can be connected to a control in such a way that its replacement
requires either a special purpose tool, a special process or a specially prepared end of the
conductor

Note 1 to entry: Soldering requires a special purpose tool. Welding requires a special process. A cable lug
attached to a conductor is a specially prepared end.

2.9.11

solder termination

termination in which the conductor is secured by a mechanical means, and the circuit
continuity is assured by solder

2.9.12

saddle terminal

terminal in which the conductor is clamped under a saddle by means of two ormore screws or
nuts (see Figure 13a)

2.9.13

lug terminal

screw terminal or stud terminal, intended to clamp a cable lug or bar by means of a screw
or nut (see Figure 13b)

2.9.14

mantle terminal

terminal in which the conductor is clamped against.the base of a slot in a threaded stud by
means of a nut

Note 1 to entry: The conductor is clamped against the base of the slot by a suitably shaped washer under the nut,
by a central peg if the nut is a cap nut or equally, effective means for transmitting the pressure from the nut to the
conductor within the slot (see Figure 12).

2.9.15

equipotential bonding terminal

terminal provided on equipment or on a device and intended for the electric connection with
the equipotential bonding system

[SOURCE: IEC 60050-195:1998, 195-02-32]

2.9.16
protective bonding terminal
terminal intended for protective equipotential bonding purposes

Note 1 tojentry: Examples are a protective screen- or PE-terminal of a control or equipment.

2.9.17

protective conductor

PE

conductor provided for purposes of safety, for example, protection against electric shock

[SOURCE: IEC 60050-195:1998, 195-02-09 ]

2.10 Definitions relating to the connections to controls

2.10.1

external conductor

any cable, flexible cord, core or conductor, a part of which is external to an in-line cord
control, an independently mounted control or to an equipment in or on which a control is
mounted
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Note 1 to entry: Such a conductor may be a supply lead, a function cord or interconnecting cord between different
parts of an equipment; or it may form part of the fixed wiring.

2.10.2

a0

in normal use at the point at which the conductor enters the equipment or control, there is no
likelihood of any strain being applied to the conductor

Note 1 to entry: Such securing to the fabric of the building may be, for example, by the enclosing of conductors in
conduit, burying cables in walls, adequately fixing cables or cords to walls or other surfaces, etc.

2.10.3

internal conductor

any cable, flexible cord, core or conductor which is neither an external conductor; nor an
integrated conductor

Note 1 to entry: An example is a conductor inside the equipment to interconnect the control‘and the equipment.

2.10.4

integrated conductor

conductor which is inside a control, or is used to permanentlyxinterconnect terminals or
terminations of a control

2.10.5

detachable cord

flexible external cord connected to a control or equipment by means of an equipment inlet, or
plug and socket arrangement

2.10.6

non-detachable cord

flexible external conductor connected to,‘or assembled to, a control according to one of the
methods in 2.10.6.1 to 2.10.6.4

2.10.6.1

type X attachment

method of attachment such Ahat the cord can be easily replaced without special-purpose
tools, using standard cords without any special preparation

2.10.6.2

type M attachment

method of attachment such that the cord can be easily replaced without special purpose
tools, but is intended to use only a special cord, such as one with a moulded-on cord guard,
or one with_special prepared ends

Note 1(toyentry: This attachment method does not apply if it is possible to fit a standard cord during servicing
unless sUch is permitted by a particular equipment standard.

2:10.6.3

type Y attachment

method of attachment of the supply cord such that any replacement is intended to be made by
the manufacturer, its service agent or a similar qualified person

2.10.6.4

type Z attachment

method of attachment such that the flexible cable or cord cannot be replaced without breaking
or destroying a part of the control
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2.10.7

flying lead

pigtail

wire or wires intended for the connection of the control, with one end permanently connected
to the control by the control manufacturer

2.10.8

primary battery

cell

any kind of electrochemical cell in which the electrochemical reaction of interest is not
reversible

Note 1 to entry: An example is an alkaline battery.

2.10.9

secondary battery

rechargeable cell

any kind of electrochemical cell in which the electrochemical reaction of interest is reversible

Note 1 to entry: A rechargeable battery is a group of two or more secondary cells.

Note 2 to entry: Examples of rechargeable batteries are nickel metal hydride (NiMH), lithium ion (Li-ion) etc.
2.11 Definitions relating to the performance of type 2 actions

2111

manufacturing deviation

maximum difference of operating value, operating time or operating sequence which is
claimed between any two controls, supplied by the-manufacturer to a unique type reference,
when tested as submitted and in the same manner

Note 1 to entry: The difference may be related to an absolute value if permitted by the appropriate subclause of
Clause 15.

2.11.2

drift

maximum alteration of operating value, operating time or operating sequence of any one
sample which can occur whef'it is tested under the conditions specified in this standard

Note 1 to entry: The alteration may be related to an absolute value, or combined with the manufacturing
deviation, if permitted by the appropriate subclause of Clause 15.

2.12 Definitions-relating to the requirements for creepage distances and clearances

2121

clearance

shortest distance through air between two conductive parts, or between a conductive part and
a metatfoil in contact with a surface of insulating material

Note 1 to entry: The method of measurement is detailed in Annex B and Figure 17.

212.2
creepage distance
shortest distance along the surface of the insulating material between two conductive parts, or

befween a conduclive part and a metal foill in contact with any accessible surface of
insulating material

Note 1 to entry: The method of measurement is detailed in Annex B and Figure 17.
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2.12.3 Void
212.4 Void
2125 Void
2.12.6 Void
212.7 Void
2.12.8
pollution

any addition of foreign matter, solid, liquid, or gaseous that can result in a reduction of electric
strength or surface resistivity of the insulation

2.12.9 Environment

2.12.91
macro-environment
environment of the room or other location in which the equipment is installed or used

2.12.9.2

micro-environment

immediate environment of the insulation which particularly ihfluences the dimensioning of the
creepage distances

2.12.9.3
pollution degree
numeral characterizing the expected pollution, of the micro-environment

Note 1 to entry: Pollution degrees 1, 2, 3, and 4 are'used. See Annex N.
2.13 Miscellaneous definitions

2131

unique type reference

marking such that by quoting.it’in full to the manufacturer of the control, a replacement can
be supplied which will be fully interchangeable with the original, electrically, mechanically,
dimensionally and functignally

2.13.2

tool

screwdriver, a.eoin or any other object which may be used to operate a nut, a screw or similar
part

2.13.3

special-purpose tool

tool ‘which is unlikely to be readily available in a normal household, for example, a key for a
hexagonal socket-headed screw

Note 1 to entry: Tools such as coins, screwdrivers and spanners intended to operate square, or hexagonal nuts,
are not special-purpose tools.

2.13.4

normal use

use of the control, or its associated equipment, for the purpose for which it was made, and in
the manner intended by the manufacturer

Note 1 to entry: Normal use includes any overload, or abnormal operating conditions specified in the equipment
standard.
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Note 2 to entry: Normal use does not include any process which is necessary to maintain the control or
equipment in good order, even though this may be carried out by the user according to the manufacturer's
instructions.

Note 3 to entry: Normal use may include standby mode, and one or more operating modes.

2.13.5

user maintenance

any periodic process necessary to maintain the control, or equipment, in good order, for
which details are given in the manufacturer's instructions to the user

2.13.6

servicing

any process necessary to maintain a control, or equipment, in good order, that would.be"done
by a competent person, such as in a workshop, by an electrician or by a service organization

Note 1 to entry: This includes replacing a flexible cord, thermal link or the like.

2.13.7
manufacturer servicing
servicing which can only be done by the manufacturer, or his accredited serviceman

Note 1 to entry: This may be due to the need for special purpose tools, or special instrumentation, and includes
the setting by the control manufacturer.

2.13.8
failure

termination of the ability of an item to perform a required function

[SOURCE: IEC 60050-191:1990, 191-04-01]

2.13.9
fault

state of an item characterised by its ihability to perform a required function, excluding the
inability during preventive maintenance or other planned actions, or due to lack of external
resources

Note 1 to entry: “Failure” is anevent, as distinguished from "fault®, which is a state.

Note 2 to entry: After failure, the item has a fault.

Note 3 to entry: This cencept as defined does not apply to items consisting of software only.

Note 4 to entry;~"A\fault is often the result of a failure of the item itself, but may exist without prior failure.

[SOURCE: IEC 60050-191:1990, 191-05-01]

2.13.10

smart grid

intelligent grid

electric power system that utilizes information exchange and control technologies,
distributed computing and associated sensors and actuators, for purposes such as:

— to integrate the behaviour and actions of the network users and other stakeholders,

— to efficiently deliver sustainable, economic and secure electricity supplies

[SOURCE: IEC 60050-617:2011-10, 617-04-13]
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2.13.11

smart enabled control

control that is intended to interact with the smart grid and allows certain functions related to
power billing rate or power demand response to be remotely controlled or enabled generally
by communication with the power utility or by user remote interface

Note 1 to entry: For example, remote interface includes computer or smart phone.

2.13.12

intentionally weak trace

printed circuit board trace intended to rupture under conditions of abnormal operation to prevent
the occurrence of a condition which could impair compliance with this document

Note 1 to entry: See 11.1.4.
2.14 Definitions relating to manufacturer and user

2.14.1
control manufacturer
manufacturer of the control

2.14.2
equipment manufacturer
manufacturer of equipment in which, on which, or together withwhich the control is used

Note 1 to entry: In Canada and the USA, the equipment manufacturer is indicated as the OEM (original
equipment manufacturer). The OEM receives controls fiom control manufacturers for integration or
incorporation into equipment.

2.14.3
installer
person qualified to install the control and possibly the associated equipment

2.14.4

user

one who uses the control with-the aid of documentation (user maintenance) during its
normal life

Note 1 to entry: The user is considered a layman.

2.14.5
low complexity .safety-related systems or controls
safety related . system or control in which

— the failure modes of each individual component are well defined;

— the~behaviour of the system or control under fault conditions can be completely
determined

2:15 Definitions pertaining to thermistors

See Annex J.

2.16 Definitions relating to the structure of controls using software

See Annex H.

2.17 Definitions relating to error avoidance in controls using software

See Annex H.
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2.18 Definitions relating to fault/error control techniques for controls using software

See Annex H.

2,19 Definitions relating to memory tests for controls using software

See Annex H.

2.20 Definitions of software terminology — General

See Annex H.
2.21 Void

2.22 Definitions relating to classes of control functions

See Annex H.

2.23 Definitions relating to functional safety

See Annex H.

2.24 Definitions related to access to data exchange

See Annex H.

3 General requirements

Controls shall be so designed and constructed that in normal use, they function so as not to
cause injury to persons or damage to, surrounding property, even in the event of such
carelessness as may occur in normaldse.

In general, compliance is checked\by carrying out the relevant tests specified in this standard
and the appropriate part 2.

4 General notes onctests

Tests according tothis standard are type tests.

NOTE 1 If the(results of any of the prescribed tests can be determined beyond doubt by assessment, then the test
or tests need notbe performed.

NOTE 2~See also Annex H. The requirements of Annex H are not applicable to non-electronic controls, unless
specified-in an appropriate part 2 of this standard.

4.1 Conditions of test

4.1.1 Unless otherwise specified in this standard, the samples are tested as delivered,
having been mounted as declared by the manufacturer, but, when significant, in the most
unfavourable position.

4.1.2 |If the test results are influenced by the room temperature, this shall be maintained at
(20 + 5) °C, except that in cases of doubt, it shall be maintained at (23 + 2) °C, unless
otherwise specified in a particular clause.
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4.1.3 Actuating members are placed in the most unfavourably located position,
intermediate position or position of setting by the user, unless other instructions are given
in a particular clause.

414 [inless otherwise e,npr‘ifipd in this standard_ the tests are carried out in the order of the

clauses of this standard.
See also Annex H.

4.1.5 During the tests of this standard, actuation may be performed by test equipment if'so
desired, except for the high-speed tests of 17.12.

4.1.6 During and for the purpose of the tests of this standard, other than for the-tests of
17.12, the actuating means can be used to actuate the control, if an actuating_member is
not supplied by the manufacturer.

4.1.7 The rates of temperature change declared in 7.2 and used in Clausé 17 (that is a4, B4,
ay and f,) shall have test tolerances of #12 K/h.

For other activating quantities, the minimum and/or maximum_‘rates of change declared in
requirement 37 of Table 1 and used in Clause 17 (that is a4 f;, a, and pB,) shall have test
tolerances as specified in the appropriate part 2.

4.1.8 In all tests, the measuring instruments or the megsuring means shall be such as not to
affect appreciably the value being measured.

4.1.9to 4.1.11 See Annex H.

4.2 Samples required

4.2.1 One sample is used for the tests/in Clauses 5to 11 and 18 to 27, including the relevant
annexes. A set of three samples isisubjected to the remaining tests.

If one sample does not comply with the tests of Clauses 12 to 17 inclusive, the test which
caused the non-compliance,~and those preceding which may have influenced the result of that
test, are repeated on aneother set of identical samples, all of which shall then comply with the
repeated tests.

The manufacturér-may submit, together with the first set of samples, the additional set or sets
which may be\wanted should one sample not comply. The testing authority will then, without
further request, test the additional samples, and will only reject if a further non-compliance
occurs. Ifithe additional sets of samples are not submitted at the same time, a non-compliance
of one"sample may entail a rejection.

NOTE In Canada and the USA, only one sample is used for the tests of Clauses 12 to 17 inclusive and the sample
fested must comply.

4.2.2 Void

4.2.3 Additional samples may be required for some destructive tests of this standard.

4.2.4 Controls which are intended to meet the requirements of more than one part 2
document shall, in general, be tested to each part 2 separately.

NOTE By agreement between manufacturer and testing authority, requirements and tests which are common to
more than one part 2, need only be checked once, unless the common tests can influence the results of any
specific tests.
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4.3 Instructions for test
4.3.1 According to submission

4.3.1.1 Controls, if submitted in or with an equipment, may either be tested in or with the

equipment, I WIICIT case they are classified as 1or declared specific load or tested separately,
in which case they may be classified as for declared specific load, resistive load or resistive
and inductive load. In either of the latter two cases, the current in the appropriate circuit when
the equipment is operating under normal load is regarded as the rated current of the circuit.

4.3.1.2 For all controls submitted, in, on or with an equipment, all other relevant information
as required by 7.2 may be obtained by inspection and measurement of the submitted
equipment.

4.3.1.3 Integrated controls are classified as for declared specific load and aretested in the
equipment, or part thereof, for which they are intended.

4.3.1.4 Controls not submitted in or with an equipment are tested separately.

4.3.1.5 Controls for use with non-detachable cords are tested with the appropriate cord
connected.

4.3.2 According to rating

4.3.2.1 Controls for a.c. only are tested with a.c. atrated frequency if declared; those for
d.c. only are tested with d.c. and those for a.c./d.c. at the more unfavourable supply.

4.3.2.2 Controls for a.c. only, which are not'déclared for a rated frequency, are tested at
either 50 Hz or 60 Hz, whichever is the mare unfavourable. Controls with a rated frequency
within a declared range other than 50 Hz to 60 Hz are tested at the most unfavourable
frequency within the marked or declared.range.

4.3.2.3 When testing controls intended for d.c. only, the possible influence of polarity on the
operation of the control is taken.into consideration.

4.3.2.4 For controls with different a.c. and d.c. ratings, the tests for Clauses 12, 13, 14 and
17, are made on two setsiof samples, one being tested according to the a.c. rating, and the
other according to the_d:c. rating.

NOTE At the option of the testing authority, a reduced number of tests can be made to cover the various ratings.

4.3.2.5 Unless otherwise specified, controls declared for one or more voltage ranges shall
be tested at the most unfavourable voltage within the declared range, and this voltage being
multipliédsby the factor indicated in the appropriate clause (see 4.3.2.7).

4.3.26 For controls marked or declared for more than one rated voltage or rated current,
the tests of Clause 17 are made on sets of samples for each combination of rated voltage and
rated current.

NOTE At the option of the testing authority, a reduced number of tests can be made to cover the various ratings.

4.3.2.7 For controls declared for a voltage range, tests are made on one set of samples at
each limit of the range, unless the difference between the limits does not exceed 10 % of the
mean value of the range, in which case the tests are made on one set of samples at the upper
limit of the range.

4.3.2.8 Controls intended to be operated from a specific supply are tested with that specific
supply.
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4.3.2.9 A circuit for connection to the d.c. mains supply is classified as either a SELV/PELV
circuit, ELV circuit or mains voltage circuit depending on the maximum operating voltage of
the supply. This maximum operating voltage shall include consideration of the battery
charging "float voltage" associated with the intended supply system, regardless of the marked
voltage rating of the equipment.

NOTE Float voltage is the constant voltage that is applied continuously to a voltaic cell to maintain the cell in a
fully charged condition. Float voltage varies significantly with the chemistry and construction of the battery and
ambient temperature.

4.3.2.10 Controls powered by rechargeable batteries are additionally tested in accordance
with Annex V.

4.3.2.11 See Annex J.

4.3.3 According to protection against shock

4.3.3.1 Ifin class 0 control, class 0l control or class | control, or in controls for class 0,
class 0l or class | equipment, it is necessary to have parts with double insulation or
reinforced insulation, such parts are checked for compliancéwith the appropriate
requirements specified for class Il controls.

4.3.3.2 In any class I control, and in any control used in\a)class | equipment, unearthed
accessible metal or accessible insulating surfaces shall be.provided with insulation complying
with the requirements for a class Il control (see 9.1.1).

4.3.3.3 If in class 0 control, class 0l control.‘class I control or class Il controls, or
controls for class 0, class 0I, class | or class Il equipment, it is necessary to have parts using
SELV-circuits, such parts are also checked fot,eompliance with the appropriate requirements
specified for protection by use of SELV in 11.2.6.

If in class | controls or controls for-class | equipment it is necessary to have parts using
PELV-circuits, such parts are also ¢hecked for compliance with the appropriate requirements
specified for protection by use of PELV in 11.2.6.

NOTE By definition (2.7.5) classlcontrols cannot use PELV-circuits.
4.3.4 According to manufacturing variants

4.3.4.1 Controls which are otherwise identical but which may be set by the manufacturer, or
which may, by theNinclusion at the manufacturing stage of alternative components or parts
produce various ,operating values, operating times or operating sequences, are for the
purpose of this-'standard normally treated as a single submission. Normally, controls set to
the most arduous condition will be sufficient. However, the testing authority may require extra
samples;. set to other values, where it can be clearly shown that these are necessary to allow
approval of the whole range.

4:3.4.2 In these cases, due attention shall be paid to possible variations in manufacturing
deviation and drift of any operating value, operating time or operating sequence, and, for
sensing controls, to the minimum and maximum acceptable rates of rise and fall of the
appropriate activating quantity which may be applicable to different parts of the range.

4.3.5 According to purpose

4.3.5.1 Multi-purpose controls shall, according to 6.3, in general be tested for each purpose
separately. During the tests for any one purpose, the activating quantities and prime movers
applicable to all other purposes, shall be maintained constant at the most arduous value or
position within the declared range or ranges.
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4.3.5.2 Such controls without an appropriate section of Clause 17 shall be tested in a
manner agreed between the manufacturer and the testing authority so that the essential
intended operating values, operating times and operating sequences are tested.

4353 Any caontrol with a purpose nat classified in 6.3 _aor in the npprnprinfp ’ns)rf 2 may he

tested and approved to this standard, except for Clause 17. A test schedule for Clause 17
shall be based, wherever possible, on the intent of that clause and shall be agreed between
the manufacturer and the testing authority.

4.3.5.4 See Annex J.

5 Rating

5.1 Maximum rated voltage

The maximum rated voltage is 690 V.

5.2 Void
5.3 Compliance

Compliance with 5.1 and 5.2 is checked by the information requirements in Clause 7.

6 Classification
A control is classified:

6.1 According to nature of supply

6.1.1 Control for a.c. only

NOTE 1 A control for a.c. only can be dsed on a d.c. circuit provided that the current does not exceed 10 % of
the rated current for a.c., or 0,1 A, whichever is smaller.

NOTE 2 Additional tests can be required to establish the d.c. rating.

6.1.2 Control for d.c. onhy.

6.1.3 Control for a,e. and d.c.

6.1.4 Control. forspecific supplies or multiple supplies.

6.1.5 Battery-powered control.

6.2 (According to type of load to be controlled by each circuit of the control

A control having more than one circuit need not have the same classification for each circuit.

6.2.1 Circuit for a substantially resistive load with a power factor not less than 0,95.

NOTE Such circuits can be used for an inductive load, provided that the power factor is not less than 0,8, and the
inductive load does not exceed 60 % of the current rating for the resistive load. Such circuits can also be used for

other reactive loads provided that the reactive current does not exceed 5 % of the rated resistive current, and that
the load is not greater than 10 VA.

6.2.2 Circuit suitable for either a resistive load or for an inductive load with a power factor
not less than 0,6 or a combination of both.

NOTE 1 An example is a circuit in a fan-heater which incorporates both a heating element and a motor.
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NOTE 2 Circuits intended for inductive loads only can either be classified under 6.2.2 by declaring that the
resistive load is equal to the inductive load, or may be classified as for a declared specific load.

6.2.3 Circuit for declared specific load.

factor of less than 0,6, capacitive loads, and contacts intended to be operated ’off load.

6.2.4 Circuit for a current less than 20 mA.

NOTE Examples are circuits for neon indicators and other signal lamps.

6.2.5 Circuit for a.c. motor load whose characteristics are defined by the«.control
manufacturer's declaration.

6.2.6 Circuit for pilot load.

6.3 According to their purpose

A control may be classified for more than one purpose, in which_case it is referred to as a
multi-purpose control.

NOTE Any manual action of an automatic control or a separate.manual action being integral with an
automatic control is not classified according to 6.3.

6.3.1 — thermostat;

6.3.2 — temperature limiter;

6.3.3 — thermal cut-out;

6.3.4  Void

6.3.5 — energy regulator;

6.3.6 — timer;

6.3.7 — time switch;

6.3.8 — manual control;

6.3.9 = "sensing control (other than one covered by 6.3.1 through 6.3.4);
6.3.40,” — electrically operated control;
6:3.11 - motor protector;

6.3.11.1 — thermal motor protector;

6.3.12 - electrically operated valve;
6.3.13 - electrically operated mechanism;
6.3.14 — protective control;

6.3.15 — operating control.
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NOTE Further classification can be found in the appropriate part 2.

6.4 According to features of automatic action

6.4.1

— Type 1 action;

6.4.2

— Type 2 action.

6.4.3 Type 1 actions and type 2 actions are further classified according to one or more of
the following constructional or operational features:

NOTE 1

These further classifications are only applicable if the relevant declarations have been made andvany

appropriate tests completed.

NOTE 2 An action providing more than one feature may be classified by a combination of the appropriate letters,
for example, type 1.C.L. or type 2.A.E.

NOTE 3 A manual action is not classified according to 6.4.3.

6.4.3.1

6.4.3.2

6.4.3.3

6.4.3.4

6.4.3.5

full disconnection on operation (type 1.A or 2.A);
micro-disconnection on operation (type 1.B or 2,B);
micro-interruption on operation (type 1.C or2.€);

a trip-free mechanism which cannot even.momentarily be reclosed against the
fault (type 1.D or 2.D);

a trip-free mechanism in which the contacts cannot be prevented from opening
or maintained closed against a.gontinuation of the fault (type 1.E or 2.E);

NOTE An example is a current-sensing control which has to be reclosed or can be reclosed momentarily to
detect that the excess current fault still exists:

6.4.3.6 — an action which canvonly be reset by the use of a tool (type 1.F or 2.F);

6.4.3.7 — an action whijeh’is not intended to be reset under electrically loaded conditions
(type 1.G on2:G);

6.4.3.8 — a trip-free mechanism in which the contacts cannot be prevented from opening
and*which may automatically be reset to the "closed" position after normal
operation conditions have been restored if the reset means is held in the
“reset" position (type 1.H or 2.H);

6.4.3.9 — a trip-free mechanism in which the contacts cannot be prevented from opening
and the control is not permitted to function as an automatic reset device if the
reset means is held in the "reset" or "on" position (type 1.J or 2.J);

6.4.3.10 - for sensing actions, no increase in the operating value as the result of a
breakage in the sensing element, or in parts connecting the sensing element
to the switch head (type 1.K or 2.K);

6.4.3.11 — an action that does not require any external auxiliary energy source of
electrical supply for its intended operation (type 1.L or 2.L);

6.4.3.12 - an action which operates after a declared ageing period (type 1.M or 2.M).

6.4.3.13

See Annex H.
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6.5 According to the degree of protection and control pollution degree

6.5.1 According to degrees of protection provided by enclosures against ingress of solid
objects and dust (see IEC 60529):

IPOX, IP1X, IP2X, IP3X, IP4X, IP5X, IP6X.

6.5.2 According to degree of protection provided by enclosures against harmful ingress of
water (see IEC 60529):

IPXO0, IPX1, IPX2, IPX3, IPX4, IPX5, IPX6, IPX7, IPX8.

NOTE 1 A control intended for use in a particular environment can be used for a different environment if the
appropriate provisions, if any, are made in the equipment.

NOTE 2 Preferred combinations of degrees of protection are according to 6.5.1 and 6.5.2:

First characteristic Second characteristic numeral
numeral ) A A
Protection against ingress of water
Protection against
ingress of foreign
bodies
0 1 2 3 4 5 6 7 8
0 IP0O0O
1
2 IP20 P21
3
4 P41 IP43 | IP44
5 IP54 | IP55
6 IP65 IP67 | IP68

6.5.3 According to the pollution."degree or pollution degrees for which the control is
declared. See Annex N.

NOTE It is possible that when.a control is mounted in accordance with the manufacturer’s declaration, different
parts of the control can be incmiacro-environments having different pollution degrees.

6.6 According toomethod of connection

6.6.1 Control with at least one terminal intended for the connection of fixed wiring.

NOTE In €anada and the USA, flying leads are allowed.

6.6.2.\ Control with at least one terminal intended for the connection of a flexible cord.
Acontrol may be classified under both 6.6.1 and 6.6.2.

6.6.3 Control without any terminals intended for the connection of an external conductor.

6.6.4 Control intended for the connection of a primary battery.

6.6.5 Control intended for the connection of a secondary battery (rechargeable cell).
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6.7 According to ambient temperature limits of the switch head

6.7.1 Control with a switch head for use in an ambient temperature between a minimum

value (T,,;,) of 0 °C, and a maximum value (Tyax) of 55 °C.

6.7.2 Control with a switch head intended to be used in an ambient temperature having a
maximum value (Tyax) other than 55 °C but no less than 30 °C, or a minimum value (T,;,)
lower than 0 °C, or both.

NOTE Preferred values of T, are 30 °C, 55 °C, 70 °C, 85 °C, 105 °C, 125 °C, 150 °C. Preferred values of T,
are 0 °C, -10 °C, -20 °C, =30 °C, and —40 °C.

Values differing from these preferred values are possible.

6.8 According to protection against electric shock

6.8.1 For an integrated control:

NOTE An integrated control is not classified but takes the classification of the equipment with which it is
integrated.

6.8.2 For an incorporated control for use in:

6.8.2.1

class 0 equipment;

6.8.2.2 - class 0l equipment;

6.8.2.3 - class | equipment;

6.8.2.4 - class Il equipment;

6.8.2.5 — class Ill equipment.

NOTE 1 For coordination of electrical egquipment class 0, class I, class Il and class Ill, see IEC 61140, and for

protective provisions within an electricakinstallation, see IEC 60364.

NOTE 2 A control intended for in€orporation in a particular class of equipment may be used for a different class if
appropriate provisions are madeiin the equipment.

6.8.3 For an in-line_cord control, a freestanding control, or an independently mounted
control:

6.8.3.1

of'class 0;

6.8.3.2 .~ of class 0OlI;

6.8.3.3 — ofclass |I;

6.8.3.4 — ofclass ll;

6.8.3.5 — of class Ill.

NOTE 1 For coordination of electrical equipment class 0, class I, class Il and class Ill, see IEC 61140, and for
protective provisions within an electrical installation, see IEC 60364.

NOTE 2 A control intended for incorporation in a particular class of equipment may be used for a different class if
appropriate provisions are made in the equipment.
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6.8.4 Controls using SELV or PELV for protection against electric shock

6.8.4.1 Controls using SELV-circuit(s), and if applicable, the information declared in
Table 1, requirement 86

6.8.4.2 Controls using PELV-circuit(s), and if applicable, the information declared in
Table 1, requirement 86

6.9 According to circuit disconnection or interruption:

6.9.1 — full disconnection;
6.9.2 — micro-disconnection,;
6.9.3 — micro-interruption;
6.9.4 — all-pole disconnection;
6.9.5 — See Annex H.

NOTE 1 Some equipment standards require full disconnection, others permit either full disconnection or
micro-disconnection; some only require micro-interruption.

NOTE 2 Different actions of a control can provide different circuit disconnections or'interruptions.
6.10 According to number of cycles of actuation (M) of each.manual action

Preferred values are:

6.10.1 100 000 cycles;
6.10.2 - 30 000 cycles;
6.10.3 - 10 000 cycles;
6.10.4 - 6 000 cycles;
6.10.5 — 3000 cycles 1)
6.10.6 — 300 cycles 1);

6.10.7 — 30 cycles ).

) Applicable only to actionis of controls for specific equipment and applications such as voltage-tap controls,
summer/winter controels for water heaters and where permitted by the appropriate equipment standard.

NOTE For controls’ with more than one manual action, a different value can be declared for each. If a control
has more than one‘intended "OFF" position, then a cycle of actuation is regarded as a movement from one "OFF"
position to the next "OFF" position.

6.11 (According to number of automatic cycles (A) of each automatic action

Preferred values are:

6.11.1 — 300 000 cycles;
6.11.2 — 200 000 cycles;
6.11.3 — 100 000 cycles;
6.11.4 — 30 000 cycles;
6.11.5 — 20 000 cycles;
6.11.6 — 10 000 cycles;
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6.11.7 — 6 000 cycles;
6.11.8 — 3 000 cycles 1);
6.11.9 — 1000 cycles ":
6.11.10 — 300 cycles *
6.11.11 — 30 cycles *;
6.11.12 — 1 cycle >-

) Not applicable to thermostats or to other fast cycling actions.

2)  Applicable only to manual reset.

3)  Applicable only to actions which require the replacement of a part after each operation.

4)  Can only be reset during manufacturer servicing.

NOTE For controls having more than one automatic action, a different value can bg declared for each.

6.12 According to temperature limits of the mounting surface of the control

6.12.1 Control suitable for mounting on a surface which is\not more than 20 K above the
ambient temperature classified in 6.7.

6.12.2 Control suitable for mounting on a surface which is more than 20 K above the
ambient temperature classified in 6.7.

NOTE An example of such a control is one mounted dn a’compressor unit in a refrigerator, where the mounting
surface can be 150 °C, although the sensing element is‘at a temperature of —10 °C, and the ambient temperature
is only 30 °C.

6.13 According to value of proof tracking index (PTI) for the insulation material used

6.13.1 — material of material group IlIb with a PTI of 100 and up to but excluding 175;

6.13.2

material of material-group Illa with a PTI of 175 and up to but excluding 400;

6.13.3

material of material group Il with a PTI of 400 and up to but excluding 600;

6.13.4 materialvof material group | with a PTI of 600 and over.

6.14 According to period of electrical stress across insulating parts supporting live
parts-and between live parts and earthed metal

6.14-1—— short period;

6.14.2 - long period.

NOTE Long periods of electrical stress are considered to exist if the control is used in equipment for continuous
use; and also for the supply side of a control in any other equipment unlikely to be disconnected from the supply
by the removal of a plug or by the operation of a control providing full disconnection.

6.15 According to construction:

6.15.1 — integrated control;
6.15.2 — incorporated control,

6.15.3 — in-line cord control;
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6.15.4 — free-standing control,
6.15.5 — independently mounted control for:
6-15.5.1 - bulfdbc IIIUUIIiiIIg,

6.15.5.2 — flush mounting;
6.15.5.3 - panel mounting.
6.15.6 See Annex J.

6.16 According to ageing requirements (Y) of the equipment in which, or with: which,
the control is intended to be used

6.16.1 — 60 000 h;
6.16.2 — 30 000 h;
6.16.3 — 10 000 h;
6.16.4 - 3000 h;
6.16.5 — 300 h;

6.16.6 — 15 h.

NOTE Controls which operate during the heating orendurance tests of the equipment standard are not classified
according to 6.16.6.

6.17 According to use of the thermistor

See Annex J.

6.18 According to classes-of control functions

See Annex H.

7 Information

71 General requirements
The eontrol manufacturer shall provide adequate information to confirm:

=w\that a suitable control can be selected,;

~ that the control can be mounted and used in a manner that will enable it to meet the
requirements of this standard; and

— that the relevant tests can be performed to determine compliance with this standard.

7.2 Methods of providing information

7.2.1 Information shall be provided using one or more of the following methods. The
information required for controls and the appropriate method for providing this information
shall be as indicated in Table 1.

NOTE 1 It is not intended that Table 1 itself necessarily be the actual form used to communicate between
manufacturer and test house.
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— By marking (C) - this information shall be provided by marking on the control itself,
except that, in the case of an integrated control, such marking can be on an adjacent
part of the equipment, provided that it is clear that it refers to the control.

NOTE 2 Information provided by marking (C) can also be included in documentation (D,E).

installer of the control, and shall consist of legible instructions. Each control shall be
accompanied by such instructions. Instruction sheets and other texts required by this
standard shall be written in the official language(s) of the country in which the control is to
be sold.

For controls intended to be exclusively delivered to the equipment manufacturer, the
instruction sheet may be replaced by a leaflet, letter or drawing, etc. It is not necessary.for
each control to be accompanied by such a document.

— By documentation on electronic media on internal or external memory (E) — this
information is as alternative to (D).

— By declaration (X) — this information shall be provided for the testing authority for purposes
of test and in a manner agreed between testing authority and manufacturer. It may, for
example, be provided by a marking on the control, by a leaflet, letter or drawing or, in the
case of a control submitted in, on or with an equipment, by measurement or inspection of
the submitted equipment. This information should also be provided to the equipment
manufacturer, as appropriate.

7.2.2 Information which is indicated as being required by marking (C) or by documentation
(D,E) shall also be provided for the testing authority in an“agreed manner if so requested by
the testing authority.

7.2.3 For controls submitted in, on or with an equipment, the requirement for documentation
(D,E) is replaced by declaration (X).

7.2.4 For an integrated control forming,part of a more complex control, the marking
relating to the integrated control may be included in the marking of the more complex
control.

7.2.5 The requirement for documentation (D,E) is considered to be met if such information
has been provided by markingC).

7.2.5.1 The requirement-for declaration (X) is considered to be met if such information has
been provided by either"documentation (D,E) or by marking (C).

7.2.6 Except aslindicated in 7.4, for integrated controls all information is provided by
means of declardation (X). Unless otherwise indicated in a part 2, for incorporated controls,
the only marking required is the manufacturer's name or trade mark and the unique type
reference, if other required marking is provided by documentation (D,E). For incorporated
controts-declared under-item requirement 50, see the explanation of documentation (D,E)
contained in 7.2.1.

7-2.7 For controls that are neither integrated nor incorporated, where lack of space prevents
legible marking as specified, the control shall be marked with the manufacturer's name (or
trade mark) and the unique type reference only. The other marking required shall be
included in documentation (D,E).

7.2.8 Additional marking or information is allowed, provided that it does not give rise to
misunderstanding.

7.2.9 When symbols are used, they shall be as follows:

F N 1] 01T =T S A
VOIS V
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Watts o W

VOIS-amMPEresS . oo VA

Alternating current (single-phase)..........ccoooveiiiiiiiininenn.. ~ |IEC 60417-5032
(2002-10)

Alternating current (three-phase).........ccooeviiiiiiiieinennn. 3~

Alternating current (three-phase with neutral).................... 3N~

DIFECE CUITENT ... T IEC 60417-5031
(2002-10)

Class Il construction ..o - IEC 6044\/-5172
(2003-02)

Class Il control ...........coooiiiiii e, @ IEC(60417-5180
(2003-02)

Ambient temperature limits of switch head ..................... T

Rated current of the appropriate fuse in amperes ..\ ...
Frequency .....coocovviiiiiiiiniiiiiee

Earthing terminal ...

Functional earthing.........ooii e,

(Thetetter T preceded by a minus
sign and the numerical value of
the lower temperature if T, less
than 0 °C, or followed by the
numerical value of the higher
temperature if T, other than
55 °C.)

IEC 60417-5016 (2002-10)
Hz

@ IEC 60417-5019
(2006-08)
N IEC 60417-5018
(2011-07)

For identification of the degree of protection provided by enclosures, the symbols shown in

6.5 shall be used.

NOTE 1 Information about rated current and rated voltage can be provided by using figures alone, the figure for
the rated current preceding or above that for the rated voltage and separated from it by a line. For circuits for
resistive load and\inductive loads, the rated current for inductive load is placed between parentheses and
immediately following the rated current for resistive load. The symbol for the nature of the supply is placed after the

current and voltage.

Current] voltage and nature of supply can be indicated as follows:

16 (3) A250 V ~ or 16 (3)/250 ~ or

16 (3) -

NOTE 2 The following are examples of ways to provide information about the temperature limits of a control:

— 20T 30 (meaning minus 20 °C up to plus 30 °C);

— T85 (meaning 0 °C up to plus 85 °C).

NOTE 3 Information concerning declared specific loads can be given by reference to drawings or to types, for

example:

"Electric motor, drawing No. ..., part list No. ..., made by..." or "5 x 80 W fluorescent".
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Table 1 (7.2 of edition 3) — Required information
and methods of providing information (7 of 4)

Clause or

Information Method
subclause
1 Manufacturer’'s name or trade mark 7.2.6 C
2 Unique type reference ? 2111, C
2.131,7.2.6
3 Rated voltage or rated voltage range in volts (V) 212,432 C
14.4,
4 Nature of supply unless the control is for both a.c. and d.c., or unless the 4.3.2, 6.1 C
rating is the same for a.c. and d.c.
Frequency if other than for range 50 Hz to 60 Hz inclusive 4.3.2 C
Purpose of control 22,424,435, Dor E
6.3,17.16
6a Construction of control and whether the control is electronic 6.15, Annex B X
H, H2.57
7 The type of load controlled by each circuit ® 6.2,445317, C
2311
15 Degree of protection provided by enclosure © 6.6.1,6.5.2 C
11.5
17 Which of the terminals are suitable for the connection of external 6.6, 7.4.2 C
conductors, and if they are suitable for line or neutral conductors, or beth 7.4.3
18 Which of the terminals for external conductors are for a wider range.of 10.1 DorE
conductor sizes than those indicated in Table 3.
19 For screwless terminals, the method of connection and disconnéction 9, if 10 D
not readily identifiable
20 Details of any special conductors which are intended to be“connected to the 10.2.1 DorE
terminals for internal conductors
21 Maximum temperature of terminals for internal conductors and terminals for 14 X
external conductors of incorporated and integrated controls, if higher than
85 °C
22 Temperature limits of the switch head, if I}, lower than 0 °C or T,.4 other 6.7, 14.5 Cc
than 55 °C 14.7,17.3
23 s} Maximum temperature of 6.12.2, 14 .1, C
mounting surface (7 . ) if it differs\oy more than 20 K from 7 _ 17.3
24 Classification of control accordingto protection against electric shock 6.8 X
25 For class Il controls, the symbol for Class Il construction 7.3 C
26 Number of cycles of actuation (M) for each manual action 6.10, 17.10, X
17.11
27 Number of automatic-cycles (A) for each automatic action 6.11, 17.8, X
17.9
28 Ageing period(Y) for controls with type 1M or 2M action 6.16, 17.6 X
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Table 1 (2 of 4)

Information Clause or Method
subclause
29 Type of disconnection or interruption provided by each circuit 24.1.2.4.2 X
2.43,2.4.4,
6.9
30 PTI of materials used for insulation 6.13, X
Table 23,
Footnote b,
Table 24,
Footnote d,
21.2.7
31 Method of mounting control © 11.6 D
31a Method of providing earthing of control 7.4.3,9, D
9.1.1,9.1.2
32 Method of attachment for non-detachable cords f 10.1, 11.7 DorE
33 Intended transportation condition of control 9 16.1 X
34 Details of any limitation of operating time h 14517 DorE
35 Period of electric stress across insulating parts 6.14 X
36 Limits of activating quantity for any sensing element over which micro- 11.3.2 X
disconnection is secure (see also Clause H.7, item36)
37 Minimum and/or maximum rates of change of actuating quantity, or minimum 4.1.7, 15, 17 X
and/or maximum cycling rates for a sensing control |
38 Values of overshoot of activating quantity for sensing controls.which are 17 X
necessary for correct action, or which can be used for test pufposes
39 Type 1 action or type 2 action 6.4 DorE
40 Additional features of type 1 action or type 2 actions 6.4.3, 11.4 DorE
41 Manufacturing deviation and condition of test appropriate to deviation 2.11.1, X
11.4.3, 15,
17.14
42 Drift 2.11.2, X
11.4.3, 15,
16.2.4
43 Reset characteristics for cut-out.dction | 6.4 ,11.4.11, DorE
11.4.12
44 If a control is either to behand-held or is intended for a hand-held equipment X
45 Any limitation to the number or distribution of flat push-on receptacles which 10.2.4.4 DorE
can be fitted
46 Any type 2 action'shall be so designed that the manufacturing deviation 11.4.3 DorE
and drift of its\operating value, operating time or operating sequence is
within the limit' declared in requirements 41, 42, and 46 of Table 1
47 Extent.of*any sensing element 2.8.1 B X
48 Operating value (or values) or operating time 2.3.11, D
2.3.12,
6.4.3.10, 11,
14, 15.6,17
49 Control pollution degree 6.5.3 DorE
50 Control intended to be delivered exclusively to the equipment manufacturer 7.21,7.2.6 X
51 _Glow wire test fnmpnrnhlrne 212 1’ X
21.2.2,
21.2.3, and
21.2.4

52 to 60 See Annex H

61 to 65 See Annex J

66 to 74 See Annex H
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Information Clause or Method
subclause
75 Rated impulse voltage 2112, 201 DorE
76 Type of printed circuit board-ceating protection Annex P or X
Annex Q
77 Temperature for the ball pressure test 21.21,21.2.2, b X
21.2.3 and
21.24
78 Maximum declared torque on single bush mounting using thermoplastic Table 20, DorE
material Footnote a
79 Pollution degree in the micro-environment of the creepage distance or Table H.24 B X
clearance if cleaner than that of the control, and how this is designed
80 Rated impulse voltage for the creepage distance or clearance if different Table H.24. DorE
from that of the control, and how this is ensured
81 The values designed for tolerances of distances for which the exclusion Table H.24 B X
from fault mode "short" is claimed
82 See Annex J
85 For class lll controls, the symbol for Class Ill construction 7.4.6 C
86 For SELV or PELV circuits, the ELV limits realized 2.1.5,8.1.1, DX
T.3.2
87 Value of accessible voltage of SELV/PELV circuit, if different fron°871.1, and 2.1.4,6.8.4.1, B X
the product standard(s) referred to for the application of the control, in which 6.8.4.2,
standard{s) the accessible SELV/PELV level(s) is (are) given 8.1.1.1
88 See Annex U
89 Emission tests and groups as declared according to CISPR 11 23.2, H.23.1.2
90 Immunity tests for protective controls for use in-aecordance with IEC 60335 Table H.13
appliances
91 to 94 See Annex H
95 Maximum short circuit current as declared 11.3.5.2.1 b) B X
96 Overcurrent protective device externalto the control 11.14 DorE
97 For incorporated controls orsintegrated controls, whether the overload test 27.5.3 X
shall be done at control level
98 Maximum altitude at whict“the control can be used if greater than 2 000 m 20.1 X

The unique type.reference shall be such that, when it is quoted in full, the manufacturer of the control can
supply a replacement which will be fully interchangeable with the original electrically, mechanically,
dimensionallysand functionally.

It may comprise a series type reference with other marking, such as voltage rating or an ambient
temperature marking, which together provide a unique type reference.

For controls with more than one circuit, the current applicable to each circuit and to each terminal. If these
are different from each other, then it shall be made clear to which circuit or terminal the information applies.
Far circuits for resistive and inductive loads, the rated current, or the rated load in VA, at power factors as
indicated in the appropriate table of 17.2.

The marking (C) requirement does not apply to controls or parts thereof classified as IP00, IP10, IP20, IP30
and IP40.

In Canada and the USA, marking (C) is required for the method of connection and disconnection of
screwless terminals for field wiring.
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Table 1 (4 of 4)

¢ If, for independently mounted controls, it is necessary to take special precautions when installing or using
the control, these details shall be given in an instruction sheet accompanying the control.

Special precautions may be necessary, for example, for flush mounting independently mounted controls.

In order to ensure that, after building-in, the conditions necessary to meet the requirements of this standard
are achieved, the instruction sheet for such controls shall include clear information concerning:

the dimensions of the space to be provided for the control;

the dimensions and position of the means for supporting and fixing the control within this space;

a minimum clearance between the various parts of the control and the surrounding parts of the fitment;
— the minimum dimensions of ventilating openings and their correct arrangements;
— the connection of the control to the supply and the interconnection of separate components, if any.

If the supply conductors of a control can come into contact with parts of a terminal block or a.compartment
for fixed wiring, and these parts have, under conditions of normal use, a temperature ‘exceeding that
specified in Table 13, the instruction sheet shall also state that the control shall be connected by means of
conductors having the appropriate T rating (see Footnote a of Table 13).

For controls with wiring between a sensor, sensing or actuating element and the rest.of the control where
part of this wiring is, or is intended to be, also part of the fixed installation the manufacturer shall give in the
documentation the relevant information for proper installation and the appropriate type of cable or cord
required for that part of the fixed installation.

In-line cord, free-standing and independently mounted controls, if, fitted with non-detachable cords
using type Y attachments or type Z attachments, shall have documentation (D) containing the substance
of one of the following statements, whichever is appropriate:

— "The supply cord of this control cannot be replaced; if the cord is damaged, the control should be
discarded" (Z)

or

— "The supply cord of this control can be replaced only by’ the manufacturer or his accredited service agent"

9 The method of packaging does not have to be declared.

For in-line cord, free-standing and independently mounted controls, this information shall be provided by
method C.

i o4 = minimum rising rate
B4 = minimum falling rate
The rate of change (o, and [31) of the activating quantity are those applicable to normal use.
a, = maximum rising rate (for type 2 actions only)
B, = maximum falling rate.(for type 2 actions only)

For test purposes, o, and B, shall be as declared but not lower than the limit(s) indicated in the appropriate
Part 2 standards for type 1 actions and/or type 2 actions. The values a, and B, are for test purposes only,
and may alternatively be declared as a maximum cycling rate. The rates of change for the purpose of this
standard shall be‘expressed in the units as shown in the following table*:

*

Activating Unit for rate of
quantity change
Pressure Pals

Temperature K/h
Position mm/s

lllumination lux/s
Velocity mm/s?

Liquid level mm/s
Current Als
Humidity %ls
Air flow m3/s2

When using other activating quantities, the units shall be expressed in Sl-units.

The manufacturer may declare a time before which, or a specific value of activating quantity above which,
manual reset shall not occur.

Void
Void
to ' See Annex H.
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7.3 Class Il symbol

7.3.1 The symbol for class Il construction shall be used only for controls classified
according to 6.8.3.4.

7.3.2 The dimension of the symbol for class Il construction shall be such that the length of
the sides of the outer square is about twice the length of the sides of the inner square.

7.3.2.1 The length of the sides of the outer square of the symbol shall be not less than
5 mm, unless the largest dimension of the control is 15 mm in length or less, in which case
the dimension of the symbol may be reduced but the length of the sides of its outer squarée
shall be not less than 3 mm.

7.3.2.2 Controls providing protection against electric shock as required for class; H but that
include terminals for earthing continuity for functional purposes shall not be marked with the
symbol for class Il construction, IEC 60417-5172 (2003-02), but shall be regarded as class |
controls.

7.4 Additional requirements for marking

7.4.1 Required marking on a control shall preferably be on the ‘main body of the control but
may be placed on non-detachable parts.

Required markings shall be legible and durable.
Compliance is checked by inspection and by the testsyof Annex A.

7.4.2 Terminals of controls intended for the“connection of supply conductors shall be
indicated by an arrow pointing towards thekterminal, unless the method of connection to the
supply mains is of no importance or is self‘evident.

Compliance is checked by inspectioh

7.4.3 Terminals intended exclusively for a neutral external conductor shall be indicated by
the letter "N".

NOTE In the United Kingdom, terminals intended exclusively for a live external conductor shall be indicated by
the letter “L”.

7.4.3.1 Earthing/.terminals for external earthing conductors or earthing continuity, and
terminals for_earthing for functional purposes (as opposed to purposes of protection against
electric shock)' shall be indicated

— for protective earth, by the earth symbol for protective earth, IEC 60417-5019 (2006-08);

— fonfunctional earth, by the earth symbol for functional earth, IEC 60417-5018 (2011-07).
7.4.3.2 All other terminals shall be suitably identified, their purpose self-evident or the

control circuitry visually apparent. The arrow, the letter "N" or the earth symbol shall not be
used except as indicated above.

f‘nmplinnr\n s checked hy inepnr\finn

NOTE 1 In Canada and the USA, a terminal intended for connection of a grounded supply conductor shall be
finished to show a white or natural grey colour and shall be distinguishable from the other parts.

NOTE 2 In Canada and the USA, a wire-binding screw intended for the connection of an equipment earthing
conductor shall have a slotted or hexagonal green-coloured head. A pressure wire connector intended for
connection of such a conductor shall be identified by being marked GROUND, GROUNDING, EARTH or by a
marking on a wiring diagram provided on the control. The wire-binding screw or pressure wire connector shall be
so located that it is unlikely to be removed during servicing of the control.
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NOTE 3 With respect to 7.4.2 to 7.4.3.2 inclusive, in Canada and the USA, additional or alternative markings are
required in the wiring rules.

NOTE 4 In the United Kingdom, the letter “L” shall not be used except as indicated in 7.4.3, above.

7.4.4 Controls intended to be set by the user or by the equipment manufacturer during

installation shall be provided with an indication of the direction to increase or decrease the
response value.

NOTE An indication of "+" or "-" is sufficient.

Controls intended to be set by the equipment manufacturer or the installer shall -be
accompanied by documentation (D) indicating the proper method for securing the setting:

7.4.5 Parts destroyed during the normal operation of the control and which have to be
replaced shall be marked so as to enable them to be identified from a catalogue)or the like,
even after they have operated, unless they are intended to be replaged* only during
manufacturer servicing.

7.4.6 Controls intended to be connected only to SELV systems shall”"be marked with the
graphic symbol IEC 60417-5180 (2003-02). This requirement does not-apply where the means
of connection to the supply is so shaped that it can only materwith a particularly designed
SELV or PELV arrangement.

Controls providing protection against electric shock as required for class lll controls but that
carry terminals for earthing continuity for functional purposes shall not be marked with the
symbol for class Il construction, IEC 60417-5180 (2003-02).

7.4.7 If an equipment is provided with a replaceable battery, and if replacement by an
incorrect type could result in an explosion\(for example, with some lithium batteries), the
following applies:

— if the battery is intended to be replaced by the user, there shall be a marking close to the
battery or a statement in both thédnstructions for use and the service instructions;

— if the battery is not intended«torbe replaced by the user, there shall be a marking close to
the battery or a statement in,the service instructions.

This marking or statementshall include the following or similar text:

CAUTION
RISK OF EXPLOSION IF BATTERY IS REPLACED BY AN INCORRECT TYPE
DISPOSE OF USED BATTERIES ACCORDING TO THE INSTRUCTIONS

7.4.8 The battery compartment of controls incorporating batteries that are intended to be

replaced «by the user shall be marked with the battery voltage and the polarity of the
terminals:

If.celours are used, the positive terminal is to be identified in red and the negative terminal in
black.

Colour is not to be used as the only indication of polarity.

7.4.9 The insfructions for controls incorporating batteries that are intended fo be replaced
by the user shall include the following:

— the type reference of the battery;

— the orientation of the battery with regard to polarity;

— the method of replacing batteries;

— warning against using incorrect type batteries;
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— how to deal with leaking batteries.
The instructions for controls incorporating a battery that contains materials which are

hazardous to the environment shall give details on how to remove the battery and shall state
that:

— the battery must be removed from the control before it is scrapped;
— the control must be disconnected from the supply mains when removing the battery;

— the battery is to be disposed of safely.
7.4.10 See Annex V.

8 Protection against electric shock

8.1 General requirements

8.1.1 Controls shall be so constructed that there is adequate protectioen~against accidental
contact with live parts, in any unfavourable position which may occtitvin normal use, and
after any accessible detachable parts, other than lamps located behind a detachable cover
have been removed. However, during the insertion and removal -of lamps, protection against
accidental contact with live parts of the lamp cap shall be ensured-

Unless otherwise specified, accessible{parts connected to SELV systems or PELV systems
where the voltage does not exceed\ the SELV limits of 2.1.5 are not considered to be
hazardous live parts.

For accessible parts connected to a SELV system or a PELV system where the voltage
exceeds the SELV limits of 245 or the voltage limits declared in item 87 of Table 1, the current
measured between the simultaneously accessible parts and between accessible parts and
earth shall not exceed<the limits in H.8.1.10.1 under fault-free (normal) and single-fault
conditions.

8.1.1.1 The value of the voltage of SELV/PELYV circuits considered to be not hazardous may
be specified(atya different value

— if theccontrol is intended only to be used in an application governed by another product
standard where the limit value of the voltage for accessible bare conductors of
SELV/PELYV is different

and

— if the manufacturer declares the application, product standard governing the application
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the application standard (Table 1, requirement-86 87).
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8.1.2 For class Il controls and controls for class Il equipment, this requirement applies
also with regard to accidental contact with metal parts separated from hazardous live parts
by basic insulation only.

813 The incnlnting Inrnlnnrtipc of Inr‘nllmrl enamel| paper, cotton_oxide film on metal Inqrtc]

beads and sealing compounds shall not be relied upon to give the required protection against
accidental contact with hazardous live parts.

NOTE Sealing compounds of the self-hardening types can be touched.

8.1.4 For those class Il controls and controls for class Il equipment which are connected in
normal use to the gas supply mains or to the water supply mains, any metal parts
conductively connected to the gas pipes or in electrical contact with the water system.shall be
separated from hazardous live parts by double insulation or reinforced insulation:

8.1.5 Those class Il controls and controls for class |l equipment which aré\intended to be
permanently connected to fixed wiring shall be so designed that the required degree of
protection against electric shock is not impaired by the installation of the-control.

NOTE The protection against electric shock of class Il independently mounted, controls can be affected, for
example, by the installation of metal conduits or of cables provided with a metal sheath.

8.1.6 For integrated and incorporated controls, the tests\of 8.1.9 to 8.1.9.5 inclusive is
only applied to those parts of the control which are accessible when it is mounted in any
position in accordance with the manufacturer's declarations and after removal of detachable
parts.

8.1.7 For in-line cord and free-standing controls, the tests of 8.1.9 to 8.1.9.5 inclusive,
are made when the control is fitted with flexible-cords either of the smallest, or of the largest
nominal cross-sectional area used in 10.1.45*whichever is more unfavourable. Detachable
parts are removed, and hinged covers, which can be opened without the use of a tool are
opened.

8.1.8 For independently mounted controls, the test is made when the control is mounted
as in normal use, fitted with cable of the smallest or of the largest nominal cross-sectional
area used in 10.1.4, whichelter is more unfavourable, or with a rigid, pliable or flexible
conduit. Detachable parts_are removed, and hinged covers which can be opened without the
use of a tool are opened;

8.1.9 Compliance.with 8.1.1 to 8.1.8 inclusive is checked by inspection and by the following
tests:

The standard-test finger shown in Figure 2 is applied without force in every possible position.
ApertureSpreventing the entry of the finger are further tested by means of a straight unjointed
test finger of the same dimensions which is applied with a force of 20 N; if this finger enters,
the test with the finger shown in Figure 2 is repeated, the finger being pushed through the
aperture if necessary. If the unjointed test finger does not enter, the force applied is increased
to* 30 N. If then the guard is so displaced or the aperture so distorted that the test finger
shown in Figure 2 can be inserted without force, the test with the latter finger is repeated. An
electrical contact indicator is used to show contact.

NOTE A Iamp can-be used forthe indication-of r\r\nfgr\f’ with-the \lnlfagn not less-than 40 \/.

8.1.9.1 The standard test finger shall be so designed that each of the jointed sections can be
turned through an angle of 90° with respect to the axis of the finger in the same direction only.

8.1.9.2 In addition, openings in insulating material and in unearthed metal shall be tested by
applying the test pin shown in Figure 1 without force in every possible position.
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8.1.9.3 It shall not be possible, with either the standard test finger or the test pin, to touch
hazardous live parts.

8.1.9.4 For controls which have any parts of double insulation construction, it shall not be
,nneeihlp to_touch metal ,nnrfe with the standard test fingnr which are nnly Qn’narnfpd fraom

hazardous live parts by basic insulation.

8.1.9.5 |If there is an instruction to remove a part during normal use or user maintenance
and if there is no warning on the part which indicates: "Disconnect from supply before
removing", that part is regarded as a detachable part even if a tool has to be used for dts
removal. If there is such a warning on the part, it is permissible, after removal, to touch parts
separated from hazardous live parts by basic insulation.

8.1.10 See Annex H.

8.1.11 Between class Ill circuits and circuits connected to the mains or)earth, insulation
external to the safety isolating transformer shall comply with all requirements for class Il
insulation.

NOTE Where a circuit is not specifically required to be class lll, class Il requirements are not applicable between
the class Il circuit and earth.

8.1.12 A live part shall be considered to be hazardous if it exceeds the values specified in
8.1.1 and it is not separated from the source by protective impedance complying with
H.8.1.10 and is not a PEN conductor or a part of the equipotential bonding system.

8.1.13 Controls having battery compartments that can be opened without the aid of a tool,
or that according to the instructions for use may be replaced by the user need only have
basic insulation between live parts and the.inner surface of the battery compartment. If the
control can be energized without the batteries, double insulation or reinforced insulation
is required.

NOTE If a part has to be removed in orderito discard the battery before scrapping the control, this part is not
considered to be detachable even if the instructions state that it is to be removed.

8.2 Actuating members and’actuating means

8.2.1 An actuating member shall not be live.

8.2.2 An actuating)means shall not be live, unless either it is provided with an insulated
actuating member which is adequately fixed or the actuating means is not accessible when
the actuating-member is removed.

Compliance ‘with 8.2.1 and 8.2.2 is checked by inspection and by the tests of 8.1.

NOTE_JAn insulated actuating member is considered to be adequately fixed if it can be removed only by breaking,
cutting, or after being seriously damaged.

8.2.3 For controls other than class Ill or controls for equipment other than those of class
I1l, actuating members and handles held in normal use shall be either of insulating material,
or adequately covered by insulating material; or, if of metal, their accessible parts shall be
separated from their actuating means, or fixings by supplementary insulation, if such would

be likely to become live in the event of an insulation fault.

For controls for connection to fixed wiring, or for controls for stationary equipment, this
requirement does not apply provided that such parts are either:

— reliably connected to an earthing terminal or earthing contact; or

— shielded from hazardous live parts by earthed metal.
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Compliance is checked by inspection.

NOTE Parts separated from hazardous live parts by double insulation or reinforced insulation are not
regarded as likely to become live in the event of an insulation fault.

0.9 Capacitors

8.3.1 For class Il in-line cord controls and independently mounted controls, capacitors
shall not be connected to accessible metal parts. For controls for class Il equipment,
capacitors shall not be connected to metal likely to be connected to accessible metal when
the control is mounted in accordance with the manufacturer's declarations. Metal casingscof
capacitors shall be separated by supplementary insulation from accessible metal parts{and
from other metal parts likely to be connected to accessible metal, when the control is
mounted in accordance with the manufacturer's declarations.

Compliance is checked by inspection and by the requirements for supplementary insulation
in Clauses 13 and 20.

8.3.2 Controls intended to be connected to the supply by means «0f/a plug shall be so
designed that in normal use, there is no risk of electric shock from.charged capacitors when
touching the pins of the plug.

Compliance is checked by the test of 8.3.2.1 to 8.3.2.4 inclusive] which is made 10 times.

8.3.2.1 The control is supplied at rated voltage or at.the upper limit of the rated voltage
range.

8.3.2.2 The actuating member, if any, is then(moved to the "OFF" position if one exists and
the control is disconnected from the supply byremoving the plug from the socket-outlet.

8.3.2.3 One second after disconnection, the voltage between the pins of the plug is
measured.

8.3.2.4 The voltage shall not éxceed 34 V peak. The test is only performed if the capacitor
exceeds 0,1uF.

8.4 Covers and uninsulated live or hazardous parts

Controls provided_with a cover or cover plate of nhon-metallic material shall be so designed
that the cover fixing screws are not accessible, unless they are either earthed or separated
from hazardous_live parts by double insulation or reinforced insulation or not accessible
after mounting)in the equipment.

Compliance is checked by inspection.

NOTE 1 In Canada and the USA, hazardous live parts are required to be so arranged, and the cover so located,
that persons are not likely to be exposed to shock hazard while removing and replacing the cover.

NOTE 2 In Canada and the USA, hazardous live parts or hazardous moving parts are required to be so located,
guarded or enclosed so as to reduce the likelihood of contact of such parts by persons while changing lamps,
electron tubes or fuses; lubricating parts, or during other operations carried out during user maintenance or
servicing.
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8.5 See Annex V.

9 Provision for protective earthing

o1 Generat requirements

9.1.1 Accessible metal parts, other than actuating members, of in-line cord, free-standing
and independently mounted controls of class Ol and class | which may become live in the
event of an insulation fault, shall be permanently and reliably connected to an earthing
terminal or termination within the control, or to the earthing contact of an equipment inlet.

NOTE 1 The phrase "permanently and reliably connected to an earthing terminal" is synonymous withqthe' term
"bonded".

NOTE 2 Parts separated from live parts by double insulation or reinforced insulation and parts-Screened from
live parts by metal parts connected to an earthing terminal, earthing termination or earthing\contact, are not
regarded as likely to become live in the event of an insulation fault.

NOTE 3 Requirements for actuating members are specified in 8.2.3.

9.1.2 Accessible metal parts, other than actuating members; of integrated and
incorporated controls for class Ol and class | equipment which may‘become live in the event
of an insulation fault shall have provision for earthing.

NOTE 1 Integrated controls and incorporated controls may be conpected to earth through their fixing means,
provided that provision is made for clean metallic surfaces. This also.applies, for example, to controls with metallic
sensing elements which are connected reliably to the metal parts’of the equipment if the manufacturer has
declared this to be a method of earthing.

NOTE 2 Parts separated from live parts by double insulation’ or reinforced insulation, and parts screened from
live parts by metal parts connected to an earthing terminal, earthing termination or earthing contact, are not
regarded as likely to become live in the event of an insulation fault.

NOTE 3 Requirements for actuating members are'specified in 8.2.3.

9.1.3 Earthing terminals, earthingy\terminations and earthing contacts shall not be
electrically connected to any neutral terminal.

Compliance with 9.1.1 to 9.1.3lnclusive is checked by inspection.

9.2 Class Il and class I controls

Class Il and class lll_controls shall have no provision for protective earthing.
Compliance is checked by inspection.

9.3 Adequacy of earth connections

9.3.1 /General requirements

The connection between an earthing terminal, earthing termination or earthing contact, and
parts required to be connected thereto, shall be of low resistance.

Compliance is checked by the following test:

— A current of 1,5 times the rated current, but not less than 25 A, and derived from an a.c.

source with a no-load voltage not exceeding 12 V, is passed between the earthing
terminal, earthing termination or earthing contact, and each of the parts, in turn.

— The voltage drop between the earthing terminal, earthing termination or earthing contact
and the part is measured, and the resistance calculated from the current and this voltage
drop. In no case shall the resistance exceed 0,1 Q. The test is continued until steady
conditions have been established.
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NOTE 1 Care is taken that the contact resistance between the tip of the measuring probe and the metal part
under test does not influence the test results.

NOTE 2 The resistance of any external conductor or internal conductor is not included in the resistance
measurement, but the resistance of any integrated conductor is included.

9.3.2 Fixed wiring and methods X and M

Earthing terminals for the connection of fixed wiring or for non-detachable cords using
methods X and M shall comply with the requirements of 10.1.

NOTE 1 In Canada and the USA, a quick connect terminal having the dimensions indicated in Table 2 may, he
employed as a non-accessible earthing terminal provided it has additional means for preventing displacement-in
use and it is used on a circuit having a protective device as specified in the table.

NOTE 2 In Canada, China and the USA, an earthing conductor in fixed wiring or in a supply cord ‘shall not be
terminated by means of a quick-connect terminal.

Table 2 (9.3.2 of edition 3) — Quick connect terminal dimensions (Canada and USA)

Rating of circuit
Nominal sizes protective device
mm A
Width Thickness Length

4,8 0,5 6,4 20 or less
4,8 0,8 6,4 20 or less
5,2 0,8 6,4 20 or less
6,3 0,8 8,0 60 or less

9.3.3 External conductors

Earthing connections for external conductors shall not be made using screwless terminals,
however for type Y attachment and)type Z attachment, screwless-type clamping units
complying with IEC 60998-2-2 or 60998-2-3 or screwless-type clamping units according to
IEC 60999-1 are allowed.

9.3.4 Size of accessible earthing terminals

Earthing terminals which® are accessible in normal use shall allow the connection of
conductors having nominal cross-sectional areas of 2,5 mm2 to 6 mm2 inclusive and it shall
not be possible to lIgosen them without the aid of a tool.

NOTE In Canada.and the USA, conductors of other nominal cross-sectional area are permitted.
9.3.5 Size of non-accessible earthing terminals

Earthing terminals which are not accessible in normal use for external conductors shall
berof“a size equal to or larger than that required for the corresponding current-carrying
terminal.

9.3.6 Locking of earthing terminals

Clamping means of earthing terminals for external conductors shall be adequately locked

against accidental loosening.

Compliance with 9.3.2 to 9.3.6 inclusive is checked by inspection, by manual test and by the
appropriate tests of 10.1.

NOTE In general, the designs commonly used for current-carrying terminals provide sufficient resilience to comply
with the requirement for adequate locking against accidental loosening, provided that there is no excessive
vibration or temperature cycling. If the terminal is subjected to excessive vibration or temperature cycling, special
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provision such as the use of an adequately resilient part, for example, a pressure plate which is not likely to be
removed inadvertently, can be necessary when pillar terminals are used.

9.4 Corrosion resistance

All narts of an earthina terminal shall be resistant to corrosion resultina from contact between
Ll ~J ~J

those parts and the copper of the earthing conductor or any other metal that is in contact with
those parts.

9.4.1 Materials

The body of an earthing terminal shall be of brass, or other metal no less resistant’ {6
corrosion, unless it is a part of the metal frame or enclosure. Then any screws or nuts shall
be of brass, plated steel or other metal complying with Clause 22, or other metalno less
resistant to corrosion.

9.4.2 Frames or enclosures of aluminium

If the body of an earthing terminal is a part of a frame or enclosure of aluminium or aluminium
alloy, precautions shall be taken to avoid the risk of corrosion resultingfrom contact between
copper and aluminium or its alloys.

Compliance with 9.4, 9.4.1, and 9.4.2 is checked by inspectian, ‘and in cases of doubt by an
analysis of the materials and their coatings.

NOTE Corrosion resistance can be achieved by plating or similar proeess.
9.5 Other requirements
9.5.1 Detachable parts

If a detachable part of a control has ,an)earth connection, this connection shall be made
before any current-carrying connections are established when placing the part in position, and
any current-carrying connections shall/be separated before the earth connection is broken
when removing the part.

Compliance is checked by inspéction.

9.5.2 Incorporated control
If an incorporated(control is likely to be separated from its normal earthing means after
mounting in the .equipment for purposes of testing, setting or servicing while the equipment

is energized, it'shall be provided with an earthing connection or with an earthing conductor
which does not require removal from the control for such testing, setting or servicing.

Compliahce is checked by inspection.

NOTE 1 Refrigerator temperature sensing controls and defrost controls are examples.

NOTE 2 In the countries members of CENELEC, 9.5.2 does not apply.

10 Terminals and terminations

See also Clause 20, third paragraph.

10.1 Terminals and terminations for external copper conductors

10.1.1 Terminals for fixed wiring and for non-detachable cords using type X attachment
and type M attachment, except as specified in 10.1.3, shall be such that connection is made
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by means of screws, nuts or equally effective devices or methods, but without requiring a
special purpose tool for connection or disconnection.

10.1.1.1 Terminals or terminations for non-detachable cords using type Y attachment

and fype7 attachment shall satsfy the appropriate requirements for terminals and

terminations for internal conductors and may require the use of special purpose tools for
connection or disconnection.

Compliance with 10.1.1 and 10.1.1.1 is checked by inspection and test.

NOTE 1 Screw type terminals in accordance with IEC 60998-2-1, screwless terminals in accordance |with
IEC 60998-2-2 or IEC 60998-2-3 and clamping units in accordance with IEC 60999-1 are considered to be effective
devices.

NOTE 2 Flat push-on terminals are deemed to require a special purpose tool for effecting the crimp:

10.1.2 Screws and nuts which clamp external conductors shall have a metric ISO thread
or a thread of equivalent effectiveness. They shall not serve to fix any ‘other component,
except that they may also clamp internal conductors if these are so arranged that they are
unlikely to be displaced when fitting the external conductors.

Compliance is checked by inspection.

NOTE 1 Provisionally, Sl, BA and Unified threads are deemed to be of gqudl effectiveness to metric ISO thread.

NOTE 2 A test for equivalent effectiveness is under consideration,"\Pending agreement to such a test, all torque
values for threads other than ISO, SI, BA and Unified are increaséd by 20 %.

10.1.3 Soldered, welded, crimped or similar terminations

Soldered, welded, crimped or similar terminations shall not be used for the connection of
non-detachable cords using type X attachment and type M attachment unless such is
permitted by the appropriate equipmetit standard. When such terminations are used for
external conductors, they shall alsg)comply with the requirements of 10.2.2 and 10.2.3.

Compliance is checked by inspection.

NOTE In general, the standards, for equipment restrict the use of such connections.

10.1.4 Terminals for.\fixed wiring or non-detachable cords using type X attachment or
type M attachment)shall allow at least the connection of conductors having nominal
cross-sectional aneas as shown in Table 3.

Compliance “is checked by inspection, by measurement and by fitting conductors of the
smallest and largest cross-sectional areas specified or declared.
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Table 3 (10.1.4 of edition 3) — Minimum cross-sectional area of conductors

Nominal cross-sectional area ®
Current carried by terminal ? mm?2
A Flexible cord conductor Fixed wiring conductors

Up to 6 and including © 0,5to 1 1t01,5
Over 6 up to and including 10 0,75to0 1,5 1t02,5
Over 10 up to and including 16 1t02,5 1,5to0 4
Over 16 up to and including 25 1,5t0 4 25106
Over 25 up to and including 32 2,5t06 4t0 10
Over 32 up to and including 40 4t010 6 to 16
Over 40 up to and including 63 6 to 16 10 to 25

2 Requirements for applications greater than 63 A are under consideration.

b In the USA, other sizes of conductors apply.

¢ The nominal cross-sectional areas specified do not apply to terminals in SELV-circuits or PELV-circuits

carrying a current not exceeding 3 A.

10.1.4.1 If a terminal is designed to accommodate a wider‘tange of fixed wiring or flexible
cord conductor sizes than those indicated in columns 2 and* 3 of Table 3, then this shall be
declared.

NOTE 1 In Canada and the USA, creepage distances and(clearances between terminals declared for external
conductors for fixed wiring and between such terminals -other than earthing terminals, and adjacent metal parts
shall meet the requirements of Clause 20, and in addition,when measured in accordance with Note 2 of 10.1.4.1,
shall be at least:

— 6,4 mm for rated voltages not exceeding 250 V;
— 8,0 mm for rated voltages exceeding 250V ‘and up to 400 V;

— 9,6 mm for rated voltages exceeding 400'V.

NOTE 2 In Canada and the USAxthe measurements of creepage distance and clearances at terminals are made
twice, once with conductors of the largest cross-sectional area to be used and once without conductors fitted.

10.1.5 Terminals for.fixed wiring or non-detachable cords using type X attachment or
type M attachment(shall be so fixed that, when the clamping means is tightened or loosened,
the terminal does. not work loose, internal conductors are not subjected to stress, and
creepage distances and clearances are not reduced below the values specified in
Clause 20.

Compliance is checked by inspection and by measurement after fastening and loosening a
conductor of the largest cross-sectional area used in 10.1.4 10 times, the conductor being
moved each time it is loosened. For threaded parts, the full torque applied is either that shown
in-Table 20, or the torque specified in the relevant figure (see Figures 10 to 13), whichever is
greater.

Dur/ng the test, terminals shall not work loose and there shall be no damage, such as
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that will impair the further use of the terminal.

NOTE 1 This requirement does not imply that the terminal must be so designed that rotation or displacement is
prevented, provided that its movement does not bring about non-compliance with the other requirements of this
standard.

NOTE 2 Terminals can be prevented from working loose by fixing with two screws, by fixing with one screw in a
recess or by other suitable means.
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NOTE 3 Covering with sealing compound, or with resins, is only considered to be a sufficient means for
preventing a terminal from working loose if:

— the seal is not subject to mechanical strain as a result of connection or disconnection of the conductor or use of
the equipment; and

— the effectiveness of the sealing compound is not impaired by the temperature which is attained by the terminal
under the most unfavourable conditions required by this standard.

10.1.6 Terminals for fixed wiring or non-detachable cords using type X attachment or
type M attachment shall be so designed that they clamp the conductor between metal
surfaces with sufficient contact pressure and without undue damage to the conductor, except
that for screwless terminals intended for circuits carrying a current not exceeding 2 A, ohe of
the surfaces may be of non-metallic material.

Compliance is checked by inspection of the terminal and of the conductors after the test of
10.1.5.

NOTE Conductors are considered to be unduly damaged if they show sharp or deep indentations.

10.1.7 Terminals for fixed wiring and non-detachable cords using type X attachment
shall not require special preparation of the conductor in order to effect correct connection.

10.1.7.1 Terminals for type X attachment may also have alternative means of connection if
at least one of the means conforms to this requirementjeven if the original factory-made
connection uses another means. In this case, the original factory-made connection shall
comply with the requirements for terminals and terminations for internal conductors.

Compliance is checked by inspection.

NOTE The term "special preparation of the conductor" covers soldering of the strands, use of cable lugs,
formation of eyelets, etc., but not the reshaping, of\the conductor before its introduction into the terminal or the
twisting of a stranded conductor to consolidate itséend.

10.1.8 Terminals for fixed wiring and non-detachable cords using type X attachment or
type M attachment shall be sodéesigned or placed that neither the conductor nor a wire of a
stranded conductor can slip out*while any clamping screws or nuts are being tightened, or
while any equally effective device is being operated.

10.1.8.1 Compliance js¢¢hecked by the following test.

10.1.8.2 Terminals’ are fitted with conductors according to the use of the terminal, in
accordance with)'Table 4. The wires of fixed wiring conductors are straightened before
inserting into_the terminal.

10.1.8:3""'The wires of flexible cables and cords are twisted so that there is an even twist of
one(complete turn in 20 mm. The conductor is inserted into the terminal for the minimum
diStance prescribed, or where no distance is prescribed, until it just projects from the far side
of-the terminal. The conductor is inserted into the terminal in the position most likely to assist
a wire to escape and then the screw is tightened with a torque equal to two-thirds of the
torque specified in Table 20.

101.84 For flexible Pnrr’le’ the test is rn,nnnfnd uQing a new conductor which is twisted as

before, but in the opposite direction. After the test, no wire of the conductor shall have
escaped into the gap between the clamping means and the retaining device.
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Table 4 (10.1.8 of edition 3) — Terminal conductors

Current carried by terminal ? Conductor to be fitted (number of wires and
A nominal diameter of each wire in millimetres)
Elexible cord Fixed wiring Eor flexiblecord |  For fixed wiring
conductors conductors conductors conductors
Oto6 - 32 x 0,20 -
6 to 10 Oto6 40 x 0,25 7 x 0,52
10 to 16 6 to 10 50 x 0,25 7 x 0,67
16 to 25 10 to 16 56 x 0,30 7 x 0,85
25 to 32 16 to 25 84 x 0,30 7 x 1,04
- 25 to 32 94 x 0,30 7 x<,85
32 to 40 32to 40 80 x 0,40 7.x1,70
40 to 63 40 to 63 126 x 0,40 7 x 2,14

@ Requirements for applications greater than 63 A are under consideration.

10.1.9 Terminals shall be so designed that they clamp the conductor reliably.
Compliance is checked by the following test.

10.1.9.1 The terminals are fitted with conductors of the smallest and largest nominal
cross-sectional areas used in 10.1.4, fixed or flexible, whichever is appropriate, or the more
unfavourable and the terminal screws arec<tightened, the torque applied being equal to
two-thirds of the torque specified in Table«20. Each conductor is subjected to a pull of the
value shown in Table 5. The pull is applied-without jerks for 1 min, in the direction of the axis
of the conductor space.

10.1.9.2 This pull test is normally applied directly to the conductor adjacent to where it
enters the terminal. If, however, an additional crimping or clamping device holding the
conductor or the insulation around the conductor exists not more than 30 mm from the entry
point for the conductor intg the terminal and measured along the length of the conductor, this
test should apply to the erimping or clamping device, and not to the actual terminal.

10.1.9.3 During the-test the conductor shall not move appreciably in the terminal.
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Table 5 (10.1.9 of edition 3) — Conductor pull test values

Pull
Current carried by terminal ? N
A Terminals for flexible cord Terminals for fixed wiring
conductors conductors
Up to and including 3 20 ° 20°

Over 3 up to and including 6 30 30
Over 6 up to and including 10 30 50
Over 10 up to and including 16 50 50
Over 16 up to and including 25 50 60
Over 25 up to and including 32 60 80
Over 32 up to and including 40 90 90
Over 40 up to and including 63 100 100

a8 Requirements for applications greater than 63 A are under consideration.

Applicable only to SELV-circuits or PELV-circuits, and other applications where.particular conductors are
not specified.

10.1.10 Terminals shall be so designed that they do not -attain excessive temperature in
normal use, so as to damage the material of the supporting insulation, or the insulating
covering of the clamped conductors.

Compliance is checked during the heating tests ©f,Clause 14.

10.1.11 Terminals shall be so located that each core contained within any fixed wiring
sheath or flexible cord sheath can be terminated in reasonable proximity to the other cores
within the same sheath, unless there i§ a‘good technical reason for the contrary.

Compliance is checked by inspection.

10.1.12 Terminals for noen-detachable cords using type X attachment or type M
attachment shall be so |gcated or shielded, that should a wire escape when the conductors
are fitted, there is norisk of accidental contact between live parts and accessible metal
parts, and for class-ll controls and controls for class Il equipment, between live parts and
metal parts separated from accessible metal parts by supplementary insulation only.
Furthermore, there shall be no risk of short-circuiting a declared action providing a full
disconnection or a micro-disconnection.

Compliance is checked by inspection and by the following test:

— «An 8 mm length of insulation is removed from the end of a stranded conductor having a
nominal cross-sectional area equal to the minimum size used during the test of 10.1.4.
One wire of the stranded conductor is left free, and the other wires are fully inserted into
and clamped in the terminal. The free wire is bent, without tearing the insulation back, in
every direction, but without making sharp bends around barriers.

— The free wire of a conductor connected to a live terminal shall not touch any metal part

which is accessible or is connected to an accessible metal part, or for class Il controls
and controls of class Il equipment, any metal part which is separated from accessible
metal parts by supplementary insulation only.

— The free wire of a conductor connected to an earthing terminal shall not touch any live
part.
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— The free wire of a conductor connected to a live terminal shall not become accessible,
nor shall it short-circuit a declared action providing a full disconnection or a micro-
disconnection.

10.1.13 Terminals shall be so designed that circuit continuity is not maintained by pressure

transmitted through insulating material other than ceramic, or other insulating material with
characteristics no less suitable, unless there is sufficient resilience in the appropriate metal
parts to compensate for any shrinkage or distortion.

Compliance is checked by initial inspection and by further examination of the terminals wheh
the samples have completed the test of Clause 17.

NOTE The suitability of the material is considered in respect to the stability of the dimensions«within the
temperature range applicable to the control.

10.1.14 Screws and threaded parts of terminals shall be of metal.

Compliance is checked by inspection.

NOTE In Canada and the USA, national standards require that when screws are used\for conductors of 2,5 mm or
smaller diameter, the connection shall consist of clamps or binding screws withyterminal plates having upturned
lugs, or equivalent, to hold the wires in position. Terminal plate thicknesses are 1327 mm (0,050 in) for wire size of
more than 1,6 mm diameter (# 14 AWG); and 0,76 mm thickness minimum~0,030 in) for wire sizes of 1,6 mm or
smaller diameter. The terminal screws shall not be smaller than # 8 Unified, except that # 6 Unified screw may be
used for connection of a 1,29 mm (# 16) wire or a 1,02 mm (# 18) wire or.a single 1,6 mm (# 14) wire.

10.1.15 Terminals of the pillar type and the mantle"type shall be so designed as to allow
an adequate length of conductor to be introduced~into, and pass beyond the edge of the
screw, to ensure that the conductor does not fall out;

"an

Compliance is checked for pillar terminals~by measurement of dimension "g" in Figure 11
and for mantle terminals by the minimum distance specified in Figure 12.

NOTE In the U.S.A. and Canada, Subclauses10.1.16 and 10.1.16.1 apply:

10.1.16 Flying leads (pig tails)

In Canada and the U.S.A., wherec«flying leads (pig tails) may be used for wiring connections of independently
mounted controls, the lead wifes shall not be smaller than 0,82 mm2. The insulation shall be at least 0,8 mm
thick, if thermoplastic, or at least 0,8 mm thick rubber, with a braid of 0,8 mm thick thermoplastic.

The leads shall have agminimum length of 150 mm and shall be arranged so that they are inaccessible when
installed in accordance with national wiring practices. Additionally, the control end connection of such a lead, if
located in the same“\wiring compartment, shall not be to a threaded terminal construction unless the means of
connection is rendered unusable for connection of an external conductor.

The threaded terminal construction need not be rendered unusable if the lead is insulated at the connection end,
and a marking on the device clearly indicates the intended use of the lead.

Compliance is checked by inspection.

10.1.16.1 In Canada and the U.S.A., flying leads shall be provided with strain relief to prevent mechanical
stress from being transmitted to terminal, splices (for example, twist-on connections) or internal wiring.

Compliance is checked by inspection and by applying a pull of 44 N on the leads for 1 min.

Burmgthistestthetead—stattmot bedamagedandstatt ot bedisptacedtongitudimatty by more—tham2m-
10.2 Terminals and terminations for internal conductors

10.2.1 Connection of conductors

Terminals and terminations shall allow the connection of conductors having nominal
cross-sectional areas as shown in Table 6.
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Table 6 (10.2.1 of edition 3) — Nominal cross-sectional areas of conductors

Current carried by terminal or terminations Minimum nominal ® cross-sectional area of conductor
A mm?
Up to and including 3 —c
Over 3 up to and including 6 0,75
Over 6 up to and including 10 1
Over 10 up to and including 16 1,5
Over 16 up to and including 25 2,5
Over 25 up to and including 32 4
Over 32 up to and including 40 6
Over 40 up to and including 63 10

a Requirements for applications greater than 63 A are under consideration.
b In the USA, other sizes of conductors apply.

¢ No minimum specified, but the manufacturer shall declare the conductor size for test purposes.

NOTE The requirements of 10.2.1 do not apply to terminals which are not intendedtd accept standard conductors
without special preparation, or which, by their design and application, cannot acgept standard conductors; or which
are deliberately designed to accept conductors of a different size and which_are-for use only in particular types of
equipment. An example is a thermostat intended for use within the fabric of'an electric blanket.

10.2.2 Suitability for purpose

Terminals and terminations shall be suitable forctheir purpose. Terminations for making
soldered, crimped and welded connections shall(be capable of withstanding the stresses
which occur in normal service.

Compliance is checked by inspection.
10.2.3 Soldered terminals

When soldered terminals are used, the conductor shall be so positioned or fixed that reliance
is not placed upon the soldering alone to maintain the conductor in position, unless barriers
are provided such that creepage distances and clearances between live parts and other
metal parts cannot be .reduced to less than 50 % of the values specified in Clause 20 should
the conductor break away at the soldered joint.

Compliance is checked by inspection.

NOTE In general, "hooking-in" before soldering is considered to be a suitable means for maintaining a conductor
in position,\provided the hole through which the conductor is passed is not unduly large, and provided that the
conductoris not part of a flat-twin tinsel cord.

Other-methods of maintaining a conductor in position, such as waisting the sides of a solder tag, are also
considered acceptable.

10.2.4 Flat push-on connectors

10.2.4.1 Tabs forming part of a control shall comply with the dimensional requirements of

Fgure—t4or15:
Compliance is checked by measurement.

Tabs with dimensions other than those shown in Figure 14 or 15 can be used, if the
dimensions and shapes are so different as to prevent any possible mismating with a standard
receptacle (see Figure 16).
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For the dimensions of Figures 14, 15 and 16, the physical dimensions of IEC 61210 may
alternatively be used. The performance requirements of IEC 61210 do not apply.

Tabs allowing the polarized acceptance of receptacles can be used (see Figure 16).

10.2.4.2 Tabs forming part of a control shall consist of material and plating appropriate to
the maximum temperature of the tabs as indicated in Table 7. Materials or coatings other than
those specified in the table can be used provided their electrical and mechanical
characteristics are no less reliable, particularly with regard to resistance to corrosion and
mechanical strength.

Table 7 (10.2.4.2 of edition 3) — Material and plating for tabs

Maximum temperature
Material and plating of tabs of tt:g tab
Bare copper 155
Bare brass 210
Tin plated copper and copper alloys 160
Nickel plated copper and copper alloys 185
Silver plated copper and copper alloys 205
Nickel plated steel 400
Stainless steel 400

Compliance is checked by measuring the temperatures attained during the tests of Clause 14.

NOTE The temperatures specified are those fércontinuous use. Higher transient temperatures are possible, for
example, during temperature overshoot of a temperature sensing control.

10.2.4.3 Tabs forming part of a control shall have adequate strength to allow the insertion
and withdrawal of receptacles without damage to the control such as to impair compliance
with this standard.

Compliance is checked>by applying, without jerks, axial forces equal to those shown in
Table 8. No significantdisplacement or damage shall occur.

Table 8 (10.2:4.3 of edition 3) — Axial force values for tab insertion and withdrawal

Tab size Push @ Pull @
(see Figure 16) N N
2,8 50 40
4,8 60 50
6,3 80 70

9,5 100 100

@ The values in the table are the maximum allowed for the insertion and the withdrawal of a receptacle from a
tab.

10.2.4.4 Tabs forming part of a control shall be adequately spaced to allow the connection
of the appropriate receptacles.

For the dimensions of Figures 14, 15 and 16, the physical dimensions of IEC 61210 may
alternatively be used. The performance requirements of IEC 61210 do not apply.
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Compliance is checked by applying an appropriate receptacle on each tab unless otherwise
declared in 7.2. During this application, no strain nor distortion shall occur to any of the tabs
nor to their adjacent parts, nor shall the creepage distance or clearance values be reduced
below those specified in Clause 20.

NOTE For tabs complying with Figure 14 or 15, the appropriate receptacle is shown in Figure 16.
10.3 Terminals and terminations for integrated conductors
There are no specific requirements or tests for terminals or terminations for integrated

conductors under Clause 10, but the relevant requirements of the other clauses may apply!

11 Constructional requirements

11.1 Materials
11.1.1 Insulating materials — Impregnated

Wood, cotton, silk, ordinary paper and similar fibrous or hygroscopicmaterial shall not be
used as insulation unless impregnated.

Compliance is checked by inspection.

NOTE Insulating material is considered to be impregnated if the interstices between the fibres of the materials are
substantially filled with a suitable insulant.

11.1.2 Current-carrying parts
If brass is used for current carrying parts other than threaded parts of terminals, it shall

contain at least 50 % copper if the part is cast.or made from bar, or at least 58 % if the part is
made from rolled sheet.

Compliance is checked by inspectionsand by analysis of the material.

11.1.3 Non-detachable cords
11.1.3.1 Non-detachable cords of class | controls shall have a green/yellow conductor

insulation which is conngcted to the earthing terminal or termination of the control, or to the
earthing contact of any\equipment inlet or socket-outlet, if provided.

11.1.3.2 Conductor insulation identified by the colour combination green/yellow shall not be
connected to-terminals or terminations other than earthing terminals or terminations.

Compliance with 11.1.3.1 and 11.1.3.2 is checked by inspection.

11134 Intentionally weak traces

Intentionally weak traces shall be used only to protect against hazards caused by failure
of components included in Table H.24. See H.27.1.1.8.

11.2 Protection against electric shock

11.2.1 Double insulation

When double insulation is employed, the design shall be such that the basic insulation and
the supplementary insulation can be tested separately unless satisfaction with regard to the
properties of both insulations is provided in another way.
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11.2.1.1 If the basic insulation and the supplementary insulation cannot be tested
separately, or if satisfaction with regard to the properties of both insulations cannot be
obtained in another way, the insulation is regarded as reinforced insulation.

(‘nm'nli:mnn is checked hy inQ’npr‘finn and. hy test

NOTE Specially prepared samples, or samples of the insulating parts, are regarded as ways of providing
satisfaction.

11.2.2 Infringement of double insulation or reinforced insulation

Class Il controls and controls for use in class Il equipment shall be so designed. that
creepage distances and clearances over supplementary insulation or reinforced
insulation cannot, as a result of wear, be reduced below the values specified in €lause 20.
They shall be so constructed that if any wire, screw, nut, washer, spring, flat push-on
receptacle or similar part becomes loose and falls out of position, it cannot in-normal use
become so disposed that creepage distances or clearances over supplementary insulation
or reinforced insulation are reduced to less than 50 % of the value specified”in Clause 20.

Compliance is checked by inspection, by measurement and/or by mantial test.

For the purpose of this requirement:

— it is not to be expected that two independent fixings wilhkbecome loose at the same time;

— parts fixed by screws or nuts provided with a locking. washer are regarded as not liable to
become loose, provided these screws or nuts are’\not required to be removed during user
maintenance or servicing;

— springs and spring parts that do not become\loose or fall out of position during the tests of
Clauses 17 and 18 are deemed to comply;

— wires connected by soldering are conSidered to be not adequately fixed unless they are
held in place near to the terminations independently of the solder;

— wires connected to terminals are considered to be not adequately secured unless an
additional fixing is provided near to the terminal. This additional fixing, in the case of
stranded conductors, shall clamp the insulation and not the conductor;

— Sshort rigid wires are regarded as not liable to come away from a terminal if they remain in
position when any onesterminal screw or nut is loosened.

11.2.3 Integrated conductors

11.2.3.1 Integfated conductors shall be so rigid, so fixed or so insulated that in normal
use creepage)distances and clearances cannot be reduced below the values specified in
Clause 20.

11.2:3:2 Insulation, if any, shall be such that it cannot be damaged during mounting or in
normal use.

Compliance with 11.2.3.1 and 11.2.3.2 is checked by inspection, by measurement and by
manual test.

NOTE If the insulation on a conductor is not at least nlnrfrirnlly nqui\/nlnnf to that of cables and flexible cords

complying with the appropriate IEC standard, or alternatively does not comply with the electric strength test made
between the conductor and metal foil wrapped around the insulation under the conditions specified in Clause 13,
the conductor is considered to be a bare conductor.

11.2.4 Flexible cord sheaths

Inside a control, the sheath (jacket) of a flexible cable or cord shall be used as
supplementary insulation only where it is not subject to undue mechanical or thermal
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stresses, and if its insulating properties are not less than those specified in IEC 60227-1 or
IEC 60245-1.

Compliance is checked by inspection, and, if necessary, by testing the sheaths of the flexible
cards nr‘r‘nrding to lEC 60227-1 or I[EC 60245-1

11.2.5 Protective impedance

See Annex H.

11.2.6 Protection against electric shock by use of SELV or PELV

See Annex T.

11.2.7 Connections between internal and external SELV/PELYV circuits

Adequate measures shall be provided to prevent the interconnection of an lintegrated SELV
circuit to an external PELV circuit and vice versa.

The supply of a class Ill control from an external SELV source, by means of a separable
connection shall only be possible by means of a dedicated plug and socket system which
cannot be fitted or interconnected with other connecting systems.

Compliance is checked by inspection.

11.2.8 Overcurrent protection

Controls shall be capable of carrying the cufrents likely to flow in abnormal conditions for
such periods of time as are determined by\the characteristics of the protective device if
declared in requirement 96 of Table 1.

Compliance is checked by the test of 27.5.

11.3 Actuation and operation
11.3.1 Full disconnection

Controls with positions~declared as full disconnection shall be so designed that in the
declared positions_there is contact separation in all supply poles other than earth, at least
equal to the relevant values specified in Clause 20. The contact separation may be obtained
by automatic _action or by manual action, but any subsequent automatic action shall not
cause any coniact separation to be reduced below the specified minimum.

If the disconnection is also declared to provide all-pole disconnection, the contact operation
in each-supply pole shall be substantially together.

CGompliance is checked by inspection and by the tests of Clauses 13 and 20, where
necessary.

11.3.2 Micro-disconnection

Controls with positions declared as micro-disconnection shall be so designed that in
the declared positions there is contact separation in at least one supply pole to meet the
electric strength requirements of Clause 13 but no clearance dimension is specified.
The contact separation may be obtained by automatic action or by manual action, but any
subsequent change of activating quantity between the limits declared in Table 1,
requirement 36, or at any switch head temperature between the limits declared in Table 1,
requirement 22, shall not cause an operation which would reduce the contact separation such
that the requirements of Clause 13 are no longer met.



https://iecnorm.com/api/?name=3b28c246cd3f8aac2b1ca2e8a53f8d0e

- 76— IEC 60730-1:2013+AMD1:2015
+AMD2:2020 CSV © IEC 2020

Compliance is checked by inspection and, where necessary, by the tests of Clause 13 carried
out at the temperature limits declared.

11.3.3 Reset buttons

Reset buttons of controls shall be so located or protected that they are not likely to be
accidentally reset.

Compliance is checked by inspection.

NOTE 1 This requirement precludes, for example, reset buttons mounted in such a position that they can befreset
by pushing the control against a wall, or by pushing a piece of furniture against the control.

NOTE 2 This requirement does not apply to manual reset controls with trip-free actions.
11.3.4 Setting by the manufacturer

Parts used for the setting of controls by the manufacturer shall be secured to prevent
accidental shifting after setting.

Compliance is checked by inspection.

11.3.5 Contacts — General

11.3.5.1 Contacts with a d.c. rating greater than 0,1 A,~which can be operated by actuation,
shall be so designed that the speeds of approach and separation of the contact surfaces are
independent of the speed of actuation.

Compliance is checked by inspection.

NOTE This requirement does not apply to contactsfexcluded by 11.3.7.

11.3.5.2 Systems of class C control functions shall include at least two switching
elements to directly de-energize the safety relevant terminals.

NOTE A single relay operating two independent contacts is considered to be only one switching element.
11.3.5.2.1 Measures to prevent common cause errors

Measures shall be taken to protect against failure of two (or more) switching elements, due to
a common cause, by)an external short circuit that would prevent the control from performing
a safety shut-down.

Acceptable.ntethods are, for example,

— overcurrent protection device,

— «cufrent limitation or

+ > internal fault detecting means.

The suitability of measures to maintain the capability to interrupt the energization of the safety

related output terminals by means of at least one switching element or the interruption of an
overcurrent protection device shall be verified by the following test.

The safety related output terminals of the control are connected to a switch that is intended
to switch the short-circuit current. With this switch opened, the control is connected as
described in H.27.1.1.2 with the outputs energized to simulate normal operation (contacts of
the internal switching elements closed).

The test equipment shall have the following characteristics:
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a) when overcurrent protection devices are used as the protective measure, the power supply
to the control shall have the capability of supplying a short-circuit current of at least
500 A.

b) when current limitation techniques are used as the protective measure (for example,
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requirement 95) short-circuit current.

11.3.5.2.1.1 A short-circuit is applied between the safety related output terminals of the
control by closing the switch.

The test is operated for 1 h or if there is no current flow through the switch.

If an overcurrent protection device is replaceable and has operated during the test,it:shall be
replaced and the test is repeated a further two times by attempting to restart the control
keeping the switch closed.

The test is repeated using either the same or a separate sample with the _Switch maintained in
the closed position prior to the first start-up sequence.

11.3.5.2.1.2 If an internal fault detecting function of the control“either opens the switching
elements or initiates a safety shut-down, the test is repeated two times by attempting to
restart the control while maintaining the external short circuit:

Compliance is checked in accordance with H.27.1.1.3 andyClause 15.

After the test, at least one switching element of the-control shall be able to de-energize the
safety related output terminals, or a non-replaceable overcurrent protection device has
permanently interrupted the supply to the safetyrelated output terminals.

11.3.6 Contacts for full disconnection-and micro-disconnection

Contacts for full disconnection and{contacts for micro-disconnection, having either a d.c.
rating not greater than 0,1 A, or,an\a.c. rating, and which can be operated by actuation, shall
be so designed that they can come to rest only in a closed position or in an open position.

Compliance is checked <bhy inspection, and for a closed position by the temperature
requirements of Clausés14, and for open position by the requirements of Clause 13, as
specified for micro-disconnection. However, where an intermediate position of the
actuating member. occurs adjacent to a located position declared as full disconnection,
then the tests ofClauses 13 and 20, as specified for full disconnection, are made for this
intermediate-position.

11.3.7_Exclusions for 11.3.5 and 11.3.6
The\requirements of 11.3.5 and 11.3.6 shall not apply to contacts where inspection shows

they cannot be operated on-load or are not intended to be operated on-load, nor to contacts
Wwhich do not arc under conditions of normal use.

11.3.7.1 Compliance is checked by inspection, and if necessary by the test of 11.3.7.2.

11.3.7.2 A d.c. voltage equal to the maximum working voltage is applied to the contacts in
series with a resistor such that the current occurring in normal use is obtained. It shall not be
possible to maintain an arc by slowly opening the contacts.

11.3.8 Contacts rest position

Contacts shall, in any rest position of the actuating member, be either open or closed as
intended, or such that no hazard can occur within the control or equipment.



https://iecnorm.com/api/?name=3b28c246cd3f8aac2b1ca2e8a53f8d0e

- 78 — IEC 60730-1:2013+AMD1:2015
+AMD2:2020 CSV © IEC 2020

Compliance is checked by inspection.

NOTE 1 The term "rest position of the actuating member" includes located, intermediate and position of setting
by the user.

; cem any
indexed, marked, or intended rest positions, the actuating member can be actuated as in normal use. Holding the
actuating member in position is not actuation.

11.3.9 Pull-cord actuated control

A pull-cord actuated control shall be so designed that when the pull-cord is released after
actuating the control, the relevant parts of the mechanism normally cannot fail to return fo’a
position from which they allow the immediate performance of the next movement in the\cycle
of actuation of the control.

Compliance is checked by inspection and by the following test.

NOTE 1 Pull-cord actuated controls can be actuated from any located position to the.next located position by
the application and removal of a steady pull not exceeding 45 N vertically downwards, or\70 N at 45° to the vertical,
with the control mounted in any declared manner.

NOTE 2 The actuating forces for controls actuated by other than pull-cords, are not specified. Attention is drawn
to the relevant equipment standard where such requirements may be given.

11.4 Actions
11.4.1 Combined actions

A control having more than one action, with one of:the actions designed to operate after the
failure of the other action(s), shall be so constructed that this action remains operative after
failure of any portion unique to the other action(s).

Compliance is checked by inspection add, if necessary, by tests after making all of the other
action(s) inoperative.

11.4.2 Setting by the manufacturer

Type 2 action which has provision for setting by the manufacturer of its operating value,
operating time or operating sequence, shall be designed such that it is clearly discernible if
any subsequent interference with the setting has been made.

Compliance is checked by inspection.

11.4.3 Type 2 action

Any type\2 action shall be so designed that the manufacturing deviation and drift of its
operating value, operating time or operating sequence is within the limit declared in
requirements 41 and 42 of Table 1.

Compliance is checked by the tests of Clauses 15 to 17 inclusive.

11.4.4 Type 1.A or 2.A action

A Type 1.A or 2.A action shall operate to provide the clearances and electric strength
requirements specified for full disconnection.

Compliance is checked by the tests of Clause 13 and the relevant requirements of Clause 20.
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11.4.5 Type 1.B or 2.B action

A Type 1.B or 2.B action shall operate to provide the electric strength requirements specified
for micro-disconnection.

Compliance is checked by the test of Clause 13 and the relevant requirements of Clause 20.

11.4.6 Type 1.C or 2.C action

A Type 1.C or 2.C action shall operate to provide circuit interruption by micro-interruption.
Compliance is checked by the relevant requirements of Clause 20.

11.4.7 Type 1.D or 2.D action
A Type 1.D or 2.D action shall be so designed that disconnection can neither be prevented

nor inhibited, by any reset mechanism and so that after disconnection, jt*is”not possible to
reclose the circuit even momentarily while the excess or fault condition persists.

Compliance is checked by inspection and by test.

11.4.8 Type 1.E or 2.E action
A Type 1.E or 2.E action shall be designed so that diseonnection can neither be prevented,

nor inhibited by any reset mechanism and so that the, Cantacts can neither be prevented from
opening nor be maintained closed against a continuation of the excess or fault condition.

Compliance is checked by inspection and by test:

11.4.9 Type 1.F or 2.F action

A Type 1.F or 2.F action shall be designed so that after the control has been mounted in
accordance with the manufacturer's.instructions, it can only be reset with the aid of a tool.

Compliance is checked by inspection and by test.

NOTE Mounting within an, eqliipment such that a tool is required to gain access to the control is deemed to
satisfy this requirement.

11.4.10 Type 1.G or 2.G action

A Type 1.Gror*2.G action shall be designed so that after the control has operated, it is
possible to-reset the control (although not intended) under electrically loaded conditions.

Compliance is checked by inspection and by resetting once at rated voltage and rated current.

11.4.11 Type 1.H or 2.H action

A Type 1.H or 2.H action shall be so designed that the contacts cannot be prevented from
opening and which may automatically reset to the closed position if the reset means is held in
the reset position. The control shall not reset automatically at any temperature above —35 °C

with the reset mechanism in the normal position.

Compliance is checked by inspection and by test.

NOTE The test is given in the relevant part 2.
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11.4.12 Type 1.J or 2.J action
A Type 1.J or 2.J action shall be so designed that the contacts cannot be prevented from

opening, and the control is not permitted to function as an automatic reset device if the reset
means is held in the reset position. The control shall not reset automatically at any

temperature above 0 "C or —35 “C.

Compliance is checked by inspection and by test.

NOTE The test is given in the relevant part 2.
11.4.13 Type 1.K or 2.K action

A Type 1.K or 2.K action shall be so designed that in the event of a break in the,sensing
element, or in any other part between the sensing element and the switch<head, the
declared disconnection is provided before the declared operating value, operating time or
operating sequence is exceeded.

NOTE The test is given in the relevant part 2.
11.4.14 Type 1.L or 2.L action
A Type 1.L or 2.L action shall be so designed that in the case of failure of the electrical

supply, it performs its intended function independently of any |external auxiliary energy source
or electrical supply.

Compliance is checked by inspection.

NOTE A simple direct acting spring or weight is not regarded as an auxiliary energy source or electrical supply.
11.4.15 Type 1.M or 2.M action

A Type 1.M or 2.M action shall be so designed that it operates in its intended manner after the
declared ageing procedure.

Compliance is checked by the test of 17.6.
11.4.16 See Annex H.
11.4.17 See Annex~J.

11.5 Openings-in enclosures

Drain holes.. if any, shall have a minimum area of 20 mm2, a maximum area of 40 mm? and
minimum:dimension of 3 mm.

Cdémpliance is checked by inspection.

NOTE 1 Additional requirements for moisture resistance are contained in Clause 12.

NOTE 2 Controls classified as IPX7 can have a facility for opening a drain hole.
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drainage, mounting of components, or clearance around a dial, knob, lever, handle, capillary tube or the like.
11.6 Mounting of controls

11.6.1 Controls shall be so designed that the methods of mounting in accordance with the
manufacturer's declaration do not adversely affect compliance with this standard.
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11.6.2 Declared methods of mounting shall be such that the control cannot rotate or be
otherwise displaced, and cannot be removed from an equipment without the aid of a tool, if
such movement or removal could adversely affect compliance with this standard. If removal or
partial removal is necessary for correct use of the control, then the requirements of
Clauses 8, 13 and 20 shall be satisfied before and after removal.

Compliance with 11.6.1 and 11.6.2 is checked by inspection and by manual test.

NOTE Controls, other than those with rotary actuation, fixed by a nut and single bushing concentric with the
actuating means, are deemed to comply with this requirement, provided that the tightening of the nut requires the
use of a tool, and that the parts have adequate mechanical strength. An incorporated control mounted by
screwless fixing is deemed to comply with this requirement if the use of a tool is required before the control can
be removed from the equipment.

11.6.3 Mounting of independently mounted controls

11.6.3.1 Independently mounted controls other than those declared for\panel mounting
shall either:

— fit a standard box as declared;
— be supplied with a conduit box if a special conduit box is requiredy or
— be suitable for surface mounting on a plane surface.

11.6.3.2 If a special conduit box is required, it shall be delivered together with the control
and the box shall be provided with the entries for conduit-specified in IEC 60423.

11.6.3.3 Independently mounted controls for )surface mounting used with buried
installation (concealed wiring) not using an outlet box shall be provided with suitable holes on
the back of the control allowing easy installation-and connection to the terminals.

11.6.3.4 Independently mounted controls for surface mounting used with exposed wiring
shall be provided with cable or conduit~entries, knock-outs, or glands, which allow connection
of the appropriate type of cable or cendtit complying with the relevant IEC standard.

11.6.3.5 Independently mounted controls for surface mounting or the sub-bases for such
controls shall be constructedin such a manner that the terminals for external conductors
are accessible and can be used when the control or the sub-base is correctly fixed to its
support and its cover (orthe control) is removed.

11.6.3.6 Controls. intended for mounting on an outlet box or similar enclosure shall have
wiring terminals; other live parts and sharp-edged metal parts, earthed or not, located or
protected so-that they will not be forced against wiring in the box or enclosure during
installation.of-the control.

11.6.3.7 Where back wiring terminals are used, they shall be recessed or be protected by
close-fitting barriers or insulating materials or the equivalent that will prevent contact with
wiring installed in the box.

Compliance with 11.6.3.1 to 11.6.3.7, inclusive, is checked by inspection.

Terminals that do not project into the box beyond the plane of the front edge of the box are

acceptable.

Guards provided alongside terminals and extending at least 6,5 mm beyond the terminals
before wiring, with a corresponding guard between double pole mechanism, are acceptable.
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11.7 Attachment of cords
11.7.1 Flexing

11.7.1.1 The flexible cords of in-line cord and free-standing controls shall be capable of
WITI anding the eXxing Kely 10 O ur in normal use. a orda-guarad provided 10 mee [
requirement it shall not be integral with the flexible cord if type X attachment is used.

11.7.1.2 Compliance is checked by subjecting the control, fitted with the flexible cord or
range of flexible cords for which it is designed, to the following test.

11.7.1.2.1 The control is mounted in the flexing apparatus shown in Figure 9. The axis of
oscillation is so chosen that the weight attached to the cord and the cord itself make the
minimum lateral movement during the test.

Samples with flat cords are mounted so that the major axis of the cross-section' is parallel to
the axis of oscillation. Each flexible cord passing through the inlet openinglis loaded with a
weight of 1 kg. A current equal to the current passing through that particular core when the
control is operated at rated voltage is passed through each core, the voltage between cores
being maximum rated voltage. The oscillating member is moved \backwards and forwards
through an angle of 90° (45° on either side of the vertical). The number of flexings (that is one
movement through 90°) being 5 000, and the rate of the flexing.being 60 flexings per minute.

11.7.1.2.2 After the test, the sample shall show no damage within the meaning of this
standard. During the test, no interruption of the current and no short circuit between the
individual conductors shall occur, neither shall broken strands pierce the insulation to the
outer surface of the accessory. A short circuit between individual conductors is considered to
occur if the current reaches twice the value of the test current.

11.7.1.2.3 Not more than 10 % of the total number of conductors of the flexible cord shall
have been broken.

11.7.2 Cord anchorages

11.7.2.1 Controls other thanthose integrated and incorporated, intended to be connected
by means of a non-detachable cord, shall have cord anchorages such that the conductors
are relieved from strain, including twisting, where they are connected to the terminals, and
that their covering is protécted from abrasion. It shall be clear how the relief from strain and
the prevention of twisting is intended to be effected.

11.7.2.2 Cord anchorages of class Il controls shall be of insulating material or, if of metal,
be insulatedfrom accessible metal parts or metal foil over accessible non-metallic surfaces by
insulation complying with the requirements for supplementary insulation.

11.7:2.3 Cord anchorages of controls other than those of class Il shall be of insulating
material or be provided with an insulating lining, if otherwise an insulation fault on the cord
could make accessible metal parts live. This lining, if any, shall be fixed to the cord
anchorage, unless it is a bushing which forms part of a cord guard provided to meet the
requirements of 11.7.1.

11.7.2.4 Cord anchorages shall be so designed that:

— the cord cannot touch clamping screws of the cord anchorage, if these screws are
accessible metal parts;

— the cord is not clamped by a metal screw which bears directly on the cord;

— for type X attachment or type M attachment, at least one part is securely fixed to the
control,;
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— for type X attachment or type M attachment, replacement of the flexible cord does not
require the use of a special purpose tool;

— for type X attachment, they are suitable for the different types of flexible cord which may
be connected;

— for type X attachment, the design and location make replacement of the flexible cord
easily possible.

11.7.2.5 For other than type Z attachment, makeshift methods such as tying the cord into a
knot, or tying the ends with string, shall not be used.

11.7.2.6 Glands shall not be used as cord anchorages in in-line cord controls using.type X
attachment unless they make provision for clamping all types and sizes of cordstused in
10.1.4.

11.7.2.7 Screws, if any, which have to be operated when replacing the cordj_shall not serve
to fix any other component, unless either the control is rendered inoperable or manifestly
incomplete if they are omitted or incorrectly replaced, or the component intended to be fixed
cannot be removed without the aid of a tool when replacing the flexible-cord.

11.7.2.8 Compliance with 11.7.2.1 to 11.7.2.7, inclusive, is checked by inspection and by the
tests of 11.7.2.9 to 11.7.2.15 inclusive. Integrated and incofporated controls, intended for
the connection of flexible cords, are tested according ,to\the relevant standard for the
equipment in which they are integrated or incorporated.

11.7.2.9 The control is fitted with a flexible cord.and the conductors are introduced into the
terminals, the terminal screws, if any, being. tightened just sufficiently to prevent the
conductors from easily changing their position,\The cord anchorage is used in the intended
manner, the screws being tightened with a torque equal to two-thirds of the torque specified in
19.1.

11.7.2.10 After this preparation, it&hall not be possible to push the cord into the control to
such an extent that the cord or internal parts of the control could be damaged, or that internal
parts are interfered with in a waywhich might impair compliance with this standard.

11.7.2.11 The cord is then subjected to pulls of the value and number shown in Table 9. The
pulls are applied in the, most unfavourable direction, without jerks, each time for 1 s.

11.7.2.12 Immediately afterwards, the cord is subjected for 1 min to a torque of the value
shown in Table 9:

Table 9 (11.7.2 of edition 3) — Pull and torque values

Control Pull @ Torque ? Number of pulls ?
N Nm

Free-standing controls and
independently mounted controls:

Up to and including 1 kg 30 0,1 25
Over 1 kg up to and including 4 kg 60 0,25 25
Over4kg 406 0:35 26
In-line cord controls (other than 90 0,25 100

free-standing controls)

a  Some equipment standards may require a different value.

11.7.2.13 For type X attachment, the tests are made first with the lightest permissible type
of flexible cord of the smallest cross-sectional area used in 10.1.4, and then with the next
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heavier type of flexible cord of the largest cross-sectional area used. For type M attachment,
type Y attachment or type Z attachment, only declared or fitted cord is used.

11.7.2.14 During the tests, the cord shall not be damaged. After the tests, the cord shall not

have heen dieplnr‘nd lnngifurlinnlly hy maore than 2 mm_the conductors shall not have bheen

moved over a distance of more than 1 mm in the terminals, and there shall be no appreciable
strain at the connection. Creepage distances and clearances shall not have been reduced
below the value specified in Clause 20.

11.7.2.15 For the measurement of the longitudinal displacement, a mark is made on the cond
while it is subjected to the pull, at a distance of approximately 20 mm from the @ord
anchorage, before starting the tests. After the tests, the displacement of the mark on the cord
in relation to the cord anchorage is measured while the cord is subjected to the pull.

11.8 Size of cords — non-detachable

11.8.1 Non-detachable cords shall not be lighter than ordinary tough rubber sheathed
flexible cord, designated 60245 IEC 53, or ordinary polyvinyl chloride sheathed flexible cord,
designated 60227 |IEC 53. The use of a lighter flexible cord is permisSible if allowed in a
particular equipment standard or for connection to external SELV devices (sensors/units).

Compliance is checked by inspection.

11.8.2 Controls fitted with non-detachable cords shall have a cord with conductors of a
size not less than that shown in Table 10.

Table 10 (11.8.2 of edition 3) — Minimum cord conductor sizes

Current in relevant circuit @ Nominal cross-sectional area ®
A mm?
Up to and including 6 ° 0,75
over 6 up to and including 10 1
over 10 up to and including 16 1,5
over 16 up to and including 25 2,5
over 25 up to and including 32 4
over 32 up to and in¢luding 40 6
over 40 up to apd-including 63 10

Requirements for applications greater than 63 A are under consideration.

In the USA, othensizes of conductors apply.

Lower values than 0,75 mm?2 are permitted for class Ill controls or if permitted in a particular equipment or
installation standard.

Compliance is checked by inspection.

11.8:3 The space for the flexible cord inside the control shall be adequate to allow the
conductors to be easily introduced and connected, and the cover, if any, fitted without risk of
damage to the conductors or their insulation. It shall be possible to check that the conductors
are correctly connected and positioned before the cover is fitted.
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area used in 10.1.4.

11.9 Inlet openings

11.9.1 Inlet openings for flexible external cords shall be so designed and shaped, or shall be
provided with an inlet bushing, so that the covering of the cord can be introduced without risk
of damage.
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11.9.1.1 Conduit entries and knock-outs of independently mounted controls shall be so
designed or located that introduction of the conduit or conduit fitting does not affect the
protection against electric shock or reduce creepage distances and clearances below the
values specified in Clause 20.

Compliance is checked by inspection.

11.9.2 If an inlet bushing is not provided, then the inlet opening shall be of insulating
material.

11.9.3 |If an inlet bushing is provided, then it shall be of insulating material, and

— shall be so shaped as to prevent damage to the cord,

— shall be reliably fixed,

— shall not be removable without the aid of a tool,

— shall, if type X attachment is used, not be integral with the cord.

11.9.4 An inlet bushing shall not be of rubber, with the exception that for type M
attachment, type Y attachment and type Z attachment for class 0 'control, class 0l control

or class | control, rubber is allowed if the bushing is integral with the sheath of a cord of
rubber.

Compliance with 11.9.1 to 11.9.4, inclusive, is checked by inspection and manual test.

11.9.5 Enclosures of independently mounted( controls intended to be permanently
connected to fixed wiring shall have cable entries;-¢onduit entries, knockouts or glands which
permit the connection of the appropriate conduit;.ecable or cord, as applicable.

11.10 Equipment inlets and socket-outlets

11.10.1 The design of equipment inlets and socket-outlets intended for use by the user for
the interconnection of controls and equipment shall be such as to render unlikely their
engagement with each other or\with equipment inlets or socket-outlets intended for other
systems if such engagementgeould result in fire, or injury or electric shock to persons or
damage to equipment or surroundings.

Compliance is checked by inspection.

11.10.2 In-line ¢ord controls provided with an equipment inlet or socket-outlet shall be so
rated, or so protected, that unintentional overloading of either the control, equipment inlet or
socket-outlet.cannot occur in normal use.

Compliance is checked by inspection.

114210.3 Controls provided with pins, blades, or other connecting/adapting means, in order
to be introduced into fixed socket outlets shall comply with the requirements of the appropriate
socket-outlet system.

If in-line cord controls provided with a plug and a socket outlet, where the plug can be

connected to a socket outlet rated for a higher load current than the control, the control shall
be provided with an incorporated fuse or a protective device to limit the current to the
control’s rating. The testing of the protective function is done in the sequence of tests
according to 27.5.

The plug and socket outlet part of the control shall comply with the appropriate standard for
the plug and socket system. The control part shall comply with this standard.
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NOTE This clause is not applicable in Canada and the USA.

Compliance is checked by inspection and by carrying out tests based on those prescribed for
the socket-outlet system.

11.11 Requirements during mounting, maintenance and servicing
11.11.1 Covers and their fixing

11.11.1.1 For other than integrated controls, the removal of a cover or cover plate,
including battery compartment cover, which is intended to be removed during mounting, user
maintenance or servicing of the control or equipment, shall not affect the setting of)the
control if this might impair compliance with this standard.

11.11.1.2 The fixing of covers shall be such that they cannot be displaced, nor' replaced
incorrectly if this could mislead the user or would impair compliance with thishstandard. The
fixing of covers which need to be removed for mounting shall not serve to fix\any parts, other
than actuating members or gaskets.

Compliance with 11.11.1.1 and 11.11.1.2 is checked by inspection.

NOTE 1 In Canada and the USA, a screwless fixed cover which gives access_to bare live parts and which does
not require a tool for its removal shall withstand the following tests:

A cover shall not become disengaged from the case when a direct pull of'60 N is applied. For this test, the cover is
to be gripped at any two convenient points. The test shall be performed before and after 10 removal and
replacement operations.

A cover shall be capable of withstanding an impact of 1,35 Nm applied to the accessible faces of the cover (one
blow per face) without being displaced, and there shall (be, no damage to internal parts nor malfunction of the
control as a result of this test. The radius of the ball use€d-for this test shall be not less than 25,4 mm.

NOTE 2 In Canada and the USA, the continuity of-the earthing means for a screwless fixed cover shall comply
with the requirements of 9.3 and 9.5.

11.11.1.3 Covers of enclosures

NOTE In Canada and the U.S.A., there are additional requirements for doors or covers of enclosures giving
access to fuses or any overload protéctive device, the normal functioning of which requires renewal, or if it is
necessary to open the cover in conpection with the normal operation of the overload protective device.

11.11.1.4 Glass covering an opening

NOTE In Canada and the U.S.A., there are additional requirements for glass or glass-like material covering an
observation opening-

11.11.1.5_'Non-detachable parts

Nonédetachable parts which provide the necessary degree of protection against electric
shock, moisture or contact with moving parts shall be fixed in a reliable manner and shall
withstand the mechanical stress occurring in normal use.

Snap-in devices used for fixing non-detachable parts shall have an obvious locked position.
The fixing properties of snap-in devices used in parts which are likely to be removed for

installation or dllring s_erviring shall not deteriorate

Compliance is checked by the tests of 11.11.1.5.1to 11.11.1.5.3.

11.11.1.5.1 Parts which are likely to be removed for installation or during servicing are
disassembled and assembled 10 times before the test is carried out.

NOTE Servicing includes replacement of the supply cord.
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11.11.1.5.2 For the tests of 11.11.1.5.3, the control shall be at room temperature. However,
in cases where compliance may be affected by temperature, the test is also carried out
immediately after the control has been operated under the conditions specified in Clause 14.

1111153 A force is n,n’nlipd for 10 s _without Jinrl(e in the maost unfavourahle direction to

those areas of the cover or part which are likely to be weak. The force to be used shall be as
follows:

— Push force 50 N
— Pull force, as follows:

a) If the shape of the part is such that the fingertips
cannot easily slip off 50 N

b) If the projection of the part which is gripped
is less than 10 mm in the direction of removal 30N

The push force is applied by means of a rigid test finger similar in dimensions;to the standard
test finger shown in Figure 2.

The pull force is applied by any suitable means (for example, a suGtion cup) so that the test
results are not affected.

While the pull test of a) or b) is being applied, the test fingernail shown in Figure 3 is inserted
in any aperture or joint with a force of 10 N. The fingernail is.then slid sideways with a force of
10 N; it is not twisted or used as a lever.

If the shape of the part is such that an axial pull is‘anlikely, no pull force is applied but the test
fingernail shown in Figure 3 is inserted in any aperture or joint with a force of 10 N and is then
pulled for 10 s by means of the loop with a force’of 30 N in the direction or removal.

If the cover or part is likely to be subjected to a twisting force, a torque as detailed below
shall be applied at the same time as_the/pull or push force:

— for major dimensions up to andyincluding 50 mm 2 Nm

— for major dimensions over §0 mm 4 Nm

This torque is also applied-when the test fingernail is pulled by means of the loop.

If the projection of _the part which is gripped is less than 10 mm, the above torque is reduced
to 50 % of the value:

11.11.1.5.4 “During and after the tests of 11.11.1.5.3, parts shall not become detached and
they shallremain in the locked position, otherwise they are deemed to be detachable parts.

11.11.1.6 A cover, which can be removed with one hand, shall not be released when a
squeezing force of up to 45 N combined with up to 15 N for the pull test is applied at any two
points, the distance between which does not exceed 125 mm, as measured by a tape
stretched tightly over that portion of the surface of the cover which would be encompassed by
the palm of the hand. The test is performed before and after 10 removal and replacement
operations.

11.11.2 Cover fixing means

Fixing screws of covers or cover plates which need to be removed during mounting, user
maintenance or servicing shall be captive.

Compliance is checked by inspection.
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NOTE The use of tight-fitting washers of cardboard or similar material is deemed to meet this requirement. See
19.1.5.

11.11.3 Actuating member
111131 2 | " | | : . I . |

removed in the intended manner.

11.11.3.2 If the maximum or minimum setting by the manufacturer or setting by the user of
a type 2 action is limited by mechanical means associated with an actuating member, such
actuating member shall not be removable without the use of a tool.

11.11.3.3 If an actuating member of a control with a type 1 action providing an\"OFF"
position, or the actuating member of any control with a type 2 action is used to indicate the
condition of the control, it shall not be possible to fix the actuating member in _an'incorrect
position.

Compliance with 11.11.3.1 to 11.11.3.3 inclusive is checked by inspectionand, for actuating
members which do not require a tool for their removal, by the test of 18:9!

NOTE Standards for equipment may require that an actuating member used to indicate the condition of a
control not be capable of being fixed in an incorrect position.

11.11.4 Parts forming supplementary insulation or reinforced insulation

Parts of controls which serve as supplementary insulation or reinforced insulation and
which might be omitted during reassembly after user\maintenance or servicing, shall either
be fixed in such a way that they cannot be removed’'without being seriously damaged, or be
so designed that they cannot be replaced in an incofrect position, and that, if they are omitted,
the control is rendered inoperable or manifestly ihncomplete.

Compliance is checked by inspection.

NOTE Lining metal enclosures with a coating of lacquer, or with other material in the form of a coating which can
be easily removed by scraping, is not deethed to meet this requirement.

11.11.5 Sleeving as supplementary insulation

Sleeving used as supplementary insulation on integrated conductors shall be retained in
position by a positive means.

Compliance is checKked by inspection and by manual test.

NOTE A sleeve.is considered to be fixed by a positive means if it can only be removed by breaking or cutting, or if
it is clamped.

11.11.6) Pull-cords

Pull-cords shall be insulated from live parts and the control shall be so designed that it is
possible to fit or to replace the pull-cord without live parts becoming accessible.

Compliance is checked by inspection.

11.11.7 Insulating linings

Insulating linings, barriers and the like shall have adequate mechanical strength and shall be
secured in a reliable manner.

Compliance is checked by inspection.
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11.12 Controls using software

See Annex H.

11.13_P . I | ; . I

11.13.1 Protective controls
Protective controls shall

— be so designed and constructed as to be reliable and suitable for their intended duty and
take into account the maintenance and testing requirements of the devices, where
applicable,

— be independent of other functions, unless their safety function cannot be affected~by such
other functions,

— comply with appropriate design principles in order to obtain suitable "and reliable
protection.

These principles include, in particular, fail-safe modes, redundancy,vdiversity, and self-
diagnosis.

Operating controls shall not be used as protective controls,

Compliance is checked by carrying out the relevant tests specified in this standard and the
appropriate part 2.

11.13.2 Pressure limiting devices

These devices shall be so designed that \the pressure will not permanently exceed the
maximum allowable pressure of the controlled application; however, a short duration pressure
surge of no more than 10 % of the{maximum allowable pressure is acceptable, where
appropriate, or where not specified inthe'relevant standard for the controlled application.

11.13.3 Temperature monitoring-devices

These devices shall have ;an-"adequate response time on safety grounds, consistent with
measurement function.

11.13.4 Batteries

11.13.4.1 Controls containing batteries shall be designed to reduce the risk of fire,
explosion and chemical leaks under normal conditions and after a single fault in the control.
For user-replaceable batteries, the design shall reduce the likelihood of reverse polarity
installation' if this would create a hazard.

11243.4.2 Battery circuits designed for a total battery capacity > 1 000 mAh shall be
designed so that:

— the output characteristics of a battery charging circuit are compatible with its rechargeable
battery (see Annex V); and
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recommendations, and unintentional charging, are prevented; and

— for rechargeable batteries (see Annex V), charging and discharging at a rate exceeding
the battery manufacturer's recommendations, and reversed charging, are prevented; and

— replaceable batteries shall either:
e have contacts that cannot be shorted with the test finger (Figure 2); or

e be inherently protected to avoid creating a hazard within the meaning of the standard.
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NOTE Reversed charging of a rechargeable battery occurs when the polarity of the charging circuit is reversed,
aiding the discharge of the battery.

11.13.4.3 If a battery with a capacity > 1 000 mAh contains liquid or gel electrolyte, a battery
tray shall be provided that is capable of retaining any liquid that could leak as a result of

H Y 3 1 el H o batt T H - HP | batt 4+ &l +
mmeTrrrar VIUOOUIU YA RIAV] up mrure Uallcly. rre |cqu|lc|||c|u 13%) PIUVIUC d UﬂLLUIy Llﬂy UuUT O TIUL
apply if the construction of the battery is such that leakage of the electrolyte from the battery
is unlikely.

NOTE An example of a battery construction where leakage of the electrolyte is considered to be unlikely is the
sealed cell valve-regulated type.

11.13.4.3.1 If battery tray is required, its capacity shall be at least equal to the volume” of
electrolyte of all the cells of the battery, or the volume of a single cell if the design of the
battery is such that simultaneous leakage from multiple cells is unlikely.

NOTE If several cells (for example, the six cells in a 12 V lead-acid battery) are in a single~easing, its fracture
could lead to a greater volume of leakage than from a single cell.

11.13.4.4 Compliance with 11.13.4.1 to 11.13.4.3.1 is checked by )inspection and by
evaluation of the data provided by the equipment manufacturer and battery manufacturer.

When appropriate data is not available, compliance is checked. by the test of 11.13.4.4.1 to
11.13.4.4.4 and 11.13.4.5. However, batteries that are inherently safe for the conditions given
are not tested under those conditions. Consumer grade; ‘non-rechargeable carbon-zinc or
alkaline batteries are considered safe under short-circuiting conditions and therefore are not
tested for discharge; nor are such batteries tested for'leakage under storage conditions. The
battery used for the following tests is a new non-rechargeable battery or as provided with, or
recommended by the manufacturer for use with, the control.

11.13.4.4.1 Unintentional charging of a nonh-fechargeable battery. The battery is charged
while briefly subjected to the simulation of(any single component failure that is likely to occur
in the charging circuit and that would<{result in unintentional charging of the battery. To
minimize testing time, the failure isychosen that causes the highest charging current. The
battery is then charged for a single~period of 7 h with that simulated failure in place.

11.13.4.4.2 Excessive discharging rate. The battery is subjected to rapid discharge by open-
circuiting or short-circuiting~any current-limiting or voltage-limiting components in the load
circuit of the battery underitest.

NOTE Some of the tests specified can be hazardous to the persons carrying them out; it is suggested that all
appropriate measures toprotect personnel against possible chemical or explosion hazards be taken.

11.13.4.4.3 See Annex V.

11.13.434:4 These tests shall not result in any of the following:
— « Chémical leaks caused by cracking, rupturing or bursting of the battery jacket, if such
leakage could adversely affect required insulation; or

~ spillage of liquid from any pressure relief device in the battery, unless such spillage is
contained by the control without risk of damage to the insulation or harm to the user; or

— explosion of the battery, if such explosion could result in injury to a user; or

— emission of flame or expulsion of molten metal to the outside of the control enclosure.

11.13.4.5 After completion of the tests, the equipment is subjected to the electric strength
tests of 13.2.

11.13.5 Smart enabled controls
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11.13.5.1 A smart enabled control shall be so designed that the external communication
signals (data or power demand) do not unintentionally override the operating parameters of a
type 2 action control nor interfere with any protective function of the control.

A_smart enabled control is pprmiffpd to alter the npnrnfing parameters of a typp 2 control

within defined limits so long as the protective functions remain intact.

11.13.5.2 A smart enabled control that integrates operating and protective functions shall
be evaluated as a protective control.

11.13.5.3 Any transmitter or communication module that is external to the control and!agcts
as the interface between the control and the telecommunication network shall comply/with
IEC 62151 or IEC 62368-1. Nevertheless the measures to ensure protection againsiselectric
shock in this standard (e.g. Annex T) shall be met.

11.13.5.4 Any transmitter or communication module that is part of thé€)'smart enabled
control shall comply with the requirements of this standard.

11.13.5.5 Compliance of 11.13.5 is checked by evaluating the coptrol in accordance with
the requirements of H.27.1 and other relevant requirements of this, 8tandard.

12 Moisture and dust resistance

12.1 Protection against ingress of water and dust

12.1.1 Controls shall provide the degree of protection against ingress of water and dust
appropriate to their IP classification when mounted and used in the declared manner.

12.1.2 Compliance is checked by first préparing the control as described in 12.1.3 to 12.1.6
inclusive and then by carrying out the<appropriate test specified in IEC 60529. Immediately
after the appropriate test the controlvshall withstand the electric strength test specified in
13.2, and inspection shall show that ‘any water which may have entered the control has not
impaired compliance with this Standard: in particular, there shall be no trace of water on
insulation which could result _ifiyreduction of creepage distances and clearances below the
values specified in Clause 20

12.1.3 Controls are.gllowed to stand in normal test room atmosphere for 24 h before being
subjected to the appropriate test.

12.1.4 Controls provided with a detachable cord are fitted with an appropriate equipment
inlet and flexible cord; controls with a non-detachable cord using type X attachment are
fitted with. the appropriate conductors with the smallest cross-sectional area specified in
10.1.4;~controls provided with a non-detachable cord using type M attachment, type Y
attachment or type Z attachment are tested with the cord declared or delivered with the
samples.

12.1.5 Detachable parts are removed and subjected, if necessary, to the tests with the main
part.

216 Sealing 1ings of gianas ana otfer seating mearts, 1t any, are agedad 1m am atmospiere
having the composition and pressure of the ambient air, by suspending them freely in a
heating cabinet, ventilated by natural circulation. They are kept in the cabinet at a
temperature of (70 + 2) °C, for 10 days (240 h).

NOTE In the USA, there are additional requirements for gaskets, glands and sealing compounds employed to
prevent harmful ingress of water and to adhesives used for securement of such gaskets to an enclosure or cover in
controls to be installed where exposed to rain and operating at or below 60 °C.
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12.1.6.1 Void

12.1.6.2 Immediately after ageing, the parts are taken out of the cabinet and left at room

temperature, avoiding direct daylight, for at least 16 h, before being reassembled. The glands
and other Qn:-zling means are then fighfpnprl with a fnrqup pqual ta twao-thirds of that gi\/pn in

Table 20.

12.2 Protection against humid conditions

12.2.1 All controls shall withstand humid conditions which may occur in normal use.
See also Annex J.

12.2.2 Compliance is checked by the test sequence described in 12.2.3, after the humidity
treatment of 12.2.5 to 12.2.9, inclusive.

12.2.3 For in-line cord, free-standing, independently mounted controls, the test of 13.2
is conducted immediately after the humidity treatment. For integrated and incorporated
controls, the test of 13.2 is conducted immediately after the humidity~freatment. These tests
shall be conducted in such a manner that condensation does not.occur on any surface of the
test samples.

12.2.4 The control shall show no damage so as to impaircompliance with this standard.

12.2.5 Cable inlet openings, if any, and drain holes are left open. If a drain hole is provided
for an IPX7 control, it is opened.

12.2.6 Detachable parts are removed and subjected, if necessary, to the humidity treatment
with the main part.

12.2.7 Before being placed in the humidity cabinet, the sample is brought to a temperature
between t and (t + 4) °C. The sample‘is then kept in the humidity cabinet for:

— 2 days (48 h) for IPXO0 controls;
— 7 days (168 h) for all other controls.

12.2.8 The humidity treatment is carried out in a humidity cabinet containing air with a
relative humidity between 91 % and 95 %. The temperature of the air, at all places where
samples can be located, is maintained within 1 K of any convenient value (t) between 20 °C
and 30 °C.

12.2.9 After this treatment, the tests of Clause 13 are made either in the humidity cabinet, or
in the~room in which the samples were brought to the prescribed temperature after the
reassembly of any detached parts.

NOTE 1 In most cases, the sample can be brought to the specified temperature by keeping it at this temperature
for at least 4 h before the humidity treatment.

NOTE 2 A relative humidity between 91 % and 95 % can be obtained by placing in the humidity cabinet a
saturated solution of sodium sulphate (Na,SO,) or potassium nitrate (KNO,) in water having a sufficiently large
contact surface with the air. It is important that care be taken such that the test sample is not subjected to

condensate or other contaminants from the salt solution or from any part of the test equipment.

NOTE 3 In order to achieve the specified conditions within the cabinet, it is necessary to provide constant
circulation of the air within and, in general, to use a cabinet which is thermally insulated.

12.3 For in-line cord and free-standing controls, one sample is subjected to the test of
12.3.1 to 12.3.7 inclusive prior to the other tests of Clause 12.
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Class lll controls are not tested under these subclauses.

NOTE In the countries members of CENELEC, 12.3 does not apply.

12.3.1 The control is connected to a supply voltage equal to 1,06 times the rated voltage.

The test is conducted at the maximum rated current and the maximum declared ambient
temperature.

12.3.2 The leakage current is measured between parts as indicated in 13.3.1.

12.3.3 Measuring circuits for controls using different supplies are shown in the figures
mentioned below:

— for a single-phase control having a rated voltage not exceeding 250 V, or three-phase
control used as a single-phase control, if a class Il control, see Figure 25; it-other than a
class Il control, see Figure 26;

— for a single-phase control having a rated voltage exceeding 250 V,° of a three-phase
control not suitable for use as a single-phase control, if a class Il control, see
Figure 27, if other than a class Il control, see Figure 28;

— for a two-phase control having a rating not exceeding 250 V, other than class Il control,
see Figure 29 or 30, depending upon usage.

Controls for single-phase equipment having a rated voltage exceeding 250 V shall be
connected to two of the phase conductors, the remaining-phase conductor not being used.

A suitable measuring circuit is shown in Annex E.

12.3.4 During measurement, all control circuits shall be closed. However, controls tested
according to Figures 26, 29 and 30 shall have leakage currents checked with switch S1 in
the open and the closed position.

It is permissible to short circuit contact points to simulate closed circuits.

12.3.5 The measuring circuit, shall have a total impedance of (1 750 + 250) 2 and be
shunted by a capacitor such:that the time constant of the circuit is (225 + 15) us.

12.3.6 The measuremeént circuit shall not have an error of more than 5 % at an indicated
0,75 mA of leakage and shall have an accuracy of within 5 % for all frequencies in the range
of 20 Hz to 5 kHz.

12.3.7 Themaximum leakage current, after the temperature of the control has stabilized,
shall not exceed the values given in 13.3.4.

13 ‘Electric strength and insulation resistance

13.1 Insulation resistance

The insulation resistance of in-line cord, free standing and independently mounted
controls shall be adequate.

13.1.1 Compliance is checked by the test of 13.1.2 to 13.1.4 inclusive. This test is made
when specified in Clause 12.

13.1.2 When measuring reinforced insulation or supplementary insulation to other than
metal parts, each appropriate surface of the insulation is covered with a metal foil to provide
an electrode for the test.
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13.1.3 The insulation resistance is measured with a d.c. voltage of approximately 500 V
applied, the measurement being made 1 min after application of the voltage.

13.1.4 The insulation resistance shall not be less than that shown in Table 11.

Table 11 (13.1 of edition 3) — Minimum insulation resistance

Insulation to be tested Insulation resistance
MQ

Functional insulation -
Basic insulation 2
Supplementary insulation 5
7

Reinforced insulation

13.2 Electric strength

The electric strength of all controls shall be adequate.

13.2.1 Compliance is checked by the following test of 13.2.2to 13.2.4 inclusive, using
insulation or disconnection test voltages as shown in Table 12. This test is made when
specified in Clause 12 and Clause 17.

Table 12 (13.2 of edition 3) — Insulation or disconnection test voltages ?

Test Veltage for working voltages®
Over 50V | Over130-V | Over 250V | Over 440V
Insulation-or disconnection 50-V-+K8 up-toand | uptoand | uptoand | uptoand
to-be testedc4° 50 \f including | including | including | including
(Qther 130 V.9 250 V.9 440V ¢ 690 V¢
(Class 1) thas
Class )
Funectional-insulation" 100 100 260 500 880 1-380
Basic-insulation'’ 500 1-250 1-330 1-450 1-640 1-890
Supplementary insulation/ ! - 1250 1330 1450 1640 1890
Reinforced-insulation 77 - 2500 2660 2900 3280 3780
Electronic-disconnection"° 100 100 260 500 880 1-380
Micro-disconnection’ 100 100 260 500 880 1-380
Full-disconnection® 500 4250 4330 1450 1-640 1-890
Micro-interruption™ - - - - - -
Test voltage for working voltage (U) © 9
fsulation otr dltszorgr;ectlon to be Working voltage Working voltage '
este SELV ©
<50V f 50V <U<690V
Functional insulation ¢ 100 100 2xU
Basic insulation " | 500 1250 1200+ U
Supplementary insulation hijk _ 1250 1200 + (V)
Reinforced insulation " i1 k! - 2 500 2400 + (2 x U)
Full disconnection ° N/A 1250 1200+ U
Micro-disconnection ° 100 100 2xU
Electronic disconnection ™ " 100 100 2xU
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Micro-interruption P - - _

NOTE 1 A DC potential equivalent to 1,414 times the test voltage specified in Table 12 may be applied.

NOTE 2 For controls intended for incorporating into an appliance or in conjunction with other equipment the
higher electric strength test values of the equipment standard can be considered.

7 b Cemedeopebihe Lo althorualues e cnnlieable Void,

®  The high-voltage transformer used for the test-must shall be so designed that when the output terminals are
short-circuited after the output voltage has been adjusted to the test voltage, the output current is at least
200 mA. The overcurrent relay-must shall not trip when the output current is less than 100 mA. Care shall be
taken that the r.m.s. value of the test voltage is measured within £3 %. See also Annex H.

¢ Special components which might render the test impractical, such as electronic parts, neon lamps, coils ,or
windings shall be disconnected at one pole or bridged as appropriate to the insulation being tested.
Capacitors shall be bridged except for the tests for functional insulation when one pole is disconhected.
Where such a proceeding is not practical, the tests of Clauses 15 to 17 inclusive are considered“o be
sufficient.

4 For class | controls and class 0l controls and controls for class | situations, care-must shdilbe taken that
adequate clearance is maintained between metal foil and accessible metal to avoid-~over-stressing of
insulation between live parts and earthed metal parts.

fe No requirement up to 24 V a.c. r.m.s. if the circuit is insulated from the mains by double insulation or
reinforced insulation (may be earthed).

¢’ Applies to controls galvanically connected to mains.

"9 Functional insulation on printed wiring boards submitted in normal ‘use to a voltage up to 50 V is not
subjected to the tests of 13.2.

ih See 13.3.1.
' Any metal in contact with accessible metal is also regarded.as\accessible.

¥ For the tests of supplementary insulation and reinforced)insulation, the metal foil is applied in such a way
that sealing compound, if any, is effectively tested to,dccessible insulating surfaces.

For accessible parts which are protected by means\of protective impedance, the tests are carried out with
the components disconnected, the mid-point of the two impedances being regarded as an intermediate metal
part.

™! For controls incorporating reinforced in§ulation as well as double insulation, care should be taken that
the voltage applied to the reinforced/ insulation does not over-stress the basic insulation or the
supplementary parts of the double insulation.

*M™ The device which actually performs*~the disconnection is first removed from the circuit. If necessary, any
control input is connected such/jthat the device is providing the disconnection. The test voltage is then
applied to the terminals and terminations of the device which carry the load current.

°n See Clause H.28.

Po For the test of full disconnhection and micro-disconnection, contacts are opened automatically or manually
and tested as soon-after opening as possible to ensure that the contact separation and the supporting
insulation are satisfactory.

In the case ofctemperature sensing controls, it may be necessary to provide special samples specially
calibrated te“open between 15 °C and 25 °C to enable this test to be carried out at room temperature
immediately.after removal from the humidity cabinet.

%P There are no electric strength requirements for micro-interruption, since the satisfactory completion of the
tests\of ' Clauses 15 to 17 inclusive are considered to be sufficient. Furthermore, for a control which has no
micro-disconnection in one position of its actuating means and micro-interruption in other positions,
there are no requirements for electric strength for those positions corresponding to micro-interruption.

NN AIll a.c. voltages are r.m.s. at 50 Hz to 60 Hz.

13.2.2 When measuring reinforced insulation or supplementary insulation to other than
metal parts, each appropriate surface of the insulation is covered with a metal foil to provide

an electrode for the test.

13.2.3 The insulation is subjected to a voltage of substantially sine-wave form, having
frequency of 50 Hz or 60 Hz. Voltage is applied for 1 min across the insulation or
disconnection indicated in Table 12 and has the value shown in the table.
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13.2.4 Initially not more than half the prescribed voltage is applied, then it is raised rapidly to
the full value. No flashover or breakdown shall occur. Glow discharges without drop in voltage
are neglected.

133 Additional tests for in-line cord and free-standing controls

For in-line cord and free-standing controls, after the tests of 13.1 or 13.2, as appropriate,
the sample that was subjected to the tests of 12.3 shall be subjected to the tests of 13.3.1 to
13.3.4 inclusive.

Class lll controls are not tested under these subclauses.

13.3.1 A test voltage, d.c. for controls for d.c. only and a.c. for all other controls,.is-applied
between any live part and
— accessible metal parts;

— metal foil with an area not exceeding 20 cm x 10 cm in contact with accessible surfaces
of insulating material, connected together.

Measurements shall be done individually as well as collectively where surfaces are
simultaneously accessible from one surface to another.

Where a surface is less than 20 cm x 10 cm, the metal foil\is to be the same size as the
surface. The metal foil is not to remain in place long enough'to affect the temperature of the
control.

If the control is provided with a grounding pin or eonductor, the grounding conductor is to be
disconnected at the supply source.

13.3.2 The test voltage is

— 1,06 times rated voltage, or 1,06times the upper limit of the rated voltage range, for
controls for d.c. only, for singlezphase controls and for three-phase controls which are
also suitable for single-phase>supply, if the rated voltage or the upper limit of the rated
voltage range does not exceed’250 V;

— 1,06 times rated voltagey(or 1,06 times the upper limit of the rated voltage range, divided
by V3, for other contrals.

13.3.3 The leakage current is measured within 5 s after the application of the test voltage.

13.3.4 The maximum leakage current to accessible metal parts and metal foil shall not
exceed the following values:

— for elass 0 controls, class 01 controls 0,5 mA,
— for-elass | controls 0,75 mA, and
—.\for class Il controls 0,25 mA.

NOTE In Canada and the USA, the values for controls using 250 V or less supply are as follows:

— for class 0 control, class 0l control and class | control 0,5 mA;

— for class Il controls 0,25 mA.

14 Heating

14.1 Controls and their supporting surfaces shall not attain excessive temperatures in
normal use.
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14.1.1 Compliance is checked by the test of 14.2 to 14.7 inclusive.

14.1.2 During this test, the temperatures shall not exceed the values specified in Table 13,

and the controls shall not undergo any change so as to impair compliance with this standard
and in ‘nnrfir‘ulnr with Clauses 8 13 and 20

14.2 Terminals and terminations which are intended for the connection of external
conductors, other than those for non-detachable cords using type M attachment, type Y
attachment or type Z attachment, shall be fitted with conductors of the intermediate
cross-sectional area appropriate to the type of conductor and rating used in 10.1.4.

14.2.1 If type M attachment, type Y attachment or type Z attachment are used then the
cord declared or supplied shall be used for the test.

14.2.2 If a terminal is suitable for both flexible cords and for fixed conductors, then the
appropriate flexible cord is used.

14.2.3 Terminals not intended for the connection of external conductors shall be fitted with
conductors of the minimum cross-sectional area, as specified in $0:2.1, or with a special
conductor if declared in 7.2.

14.3 In-line cord controls are stood or rested on a dull black painted plywood surface.
14.3.1 Independently mounted controls are mountedas in normal use.

14.4 Controls shall be connected to a supply having the most unfavourable voltage between
0,94 Vg and 1,06 Vg. Circuits which are not voltage sensitive may be connected to a lower
voltage (but not less than 10 % of Vg and loaded such that the most unfavourable current
between 0,94 and 1,06 times the rated current flows in the circuit).

NOTE In the USA, the test is conducted at the\yoltages specified in 17.2.3.1 and 17.2.3.2.

14.4.1 Circuits and contacts not intended for external loads shall be specified by the
manufacturer.

14.4.2 Actuating members are placed in the most unfavourable position.

14.4.3 Contacts required to be closed initially for the purpose of this test are closed at the
rated current and the rated voltage of the circuit.

14.4.3.1 Fortemperature sensing controls, the temperature sensing element is raised or
lowered to a temperature which differs from the measured operating temperature under the
conditions of this clause (5 + 1) K such that the contacts are then in the closed position.

14:4:3.2 For all other sensing controls, the sensing element shall be maintained such that
the contacts are in the closed position, but are as near the point of opening as is practical.

14.4.3.3 It may be necessary to raise or lower, as appropriate, the value of the activating
quantity beyond the operating value so as to cause operation and then to return the value

— —————of activating quantity to the required-fevet:

14.4.3.4 For other automatic controls, the most arduous operating sequence or segment
of the operating sequence shall be selected.

14.4.4 If the control starts to operate during this test, the control is reset so that the
contacts will remain closed.
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14.4.4.1 If resetting to reclose the contacts is not practical, then the test is discontinued. A
new operating value is determined and the test repeated using this new operating value.

14.5 Controls are tested in an appropriate heating and/or refrigerating apparatus such that
the canditions in 14 5 1 and 14 5 2 are obhtained

Except for controls submitted in or with appliances, the test shall be conducted in an
environment protected from drafts. Natural convection is permitted.

14.5.1 The temperature of the switch head is maintained between T.., and either
(Tmax +8) °C or 1,056 times T,,.x, Whichever is greater. The temperature of any mounting
surface is maintained between Ty .., and either (Tg ., + 5) °C or 1,05 times \T{ max

whichever is the greater if Tg 4y IS-efferentfrom higher than Tp,.x by more than 20%.

14.5.2 In-line cord controls, independently mounted controls and those parts of
integrated and incorporated controls which are accessible when the control is mounted as
in normal use shall be in a room temperature in the range of 15 °C to. 30" °C, the resulting
measured temperature being corrected to a 25 °C reference value.

14.6 The temperatures specified for the switch head, the mounting surfaces and sensing
element shall be attained in approximately 1 h.

14.6.1 The electrical and thermal conditions are maintained for 4 h, or for 1 h after steady
state, whichever occurs first.

14.6.2 For controls designed for short-time or'\intermittent operation, the resting time(s)
declared in Table 1, requirement 34, shall be in¢luded in the 4 h.

14.7 The temperature of the medium in which the switch head is located, and the value of
the activating quantity to which the sensing element is exposed, shall be measured as near
as possible to the centre of the ,space occupied by the samples and at a distance of
approximately 50 mm from the control.

14.7.1 The temperature of the,parts and surfaces indicated in Table 13 shall be determined
by means of fine wire thermocouples or other equivalent means, so chosen and positioned
that they have the minimum effect on the temperature of the part under test.

14.7.2 Thermocouples used for determining the temperature of supporting surfaces are
attached to the ‘back of small blackened discs of copper or brass, 15 mm in diameter and
1 mm thick, which are flush with the surface. So far as is possible, the control is positioned
such that parts likely to attain the highest temperatures touch the discs.

14.7.3\In determining the temperature of actuating members and other handles, knobs,
grips and the like, consideration is given to other parts which are gripped in normal use, and
if.of. non-metallic material to parts in contact with hot metal.

14.7.4 The temperature of electrical insulation, other than that of windings, is determined on
the surface of the insulation at places where failure could cause:

— a short circuit;

— a fire hazard;

— an adverse effect on the protection against electric shock;

— contact between live parts and accessible metal parts;

— bridging of insulation;

— reduction of creepage distances or clearances below the values specified in Clause 20.
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Table 13 (14.1 of edition 3) — Maximum heating temperatures (71 of 3)

Maximum temperature
Parts permitted
°C
Pins of appliance inlets and plug-in devices ©:
— for very hot conditions 155
— for hot conditions 120
— for cold conditions 65
Windings P ¢ 9 ¢ and core laminations in contact therewith, if winding insulation is:
— of class A material 100 [90]
— of class E material 115 [108}
— of class B material 120 §110]
— of class F material 140
— of class H material 165
Terminals and terminations for external conductors 279 85
Other terminals and terminations 2" 85
Rubber or polyvinyl chloride insulation of conductors: @
— if flexing occurs or is likely to occur 60
— if no flexing occurs or is likely to occur 75
— with temperature marking or temperature rating value marked
Cord sheath used as supplementary insulation | 60
Rubber other than synthetic when used for gaskets or other parts, the-deterioration
of which could impair compliance with this standard:
— when used as supplementary insulation or as reinforced insulation 65
— in other cases 75
Materials used as insulation other than for wires 1%
— impregnated or varnished textile, paper or press board 95
— laminates bonded with:
melamine formaldehyde, phenol-formaldehyde or phenol-furfural resins 110 [200]
urea-formaldehyde resins 90 [175]
— mouldings of |
phenol-formaldehyde, with cellulose fillers 110 [200]
phenol-formaldehyde, with mineral fillers 125 [225]
melamine-formaldehyde 100 [175]
urea-formaldehyde 90 [175]
polyester with glass fibre reinforcement 135
pure mica and tightly sintered ceramic material when such products are used as 425
supplementarylinsulation or reinforced insulation
other thermoseétting materials and all thermo-plastic material ! -
All accessiblesurfaces except those of actuating members, handles, knobs, grips 85

and the like
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Table 13 (2 of 3)

Maximum temperature
Parts permitted
°C

Accessible surfaces of handles, knobs, grips and the like used for carrying and
transporting the control:

— of metal 55
— of porcelain or vitreous material 65
— of moulded material, rubber or wood 75

Accessible surface of actuating members, or of other handles, grips or the like which
are held for short periods only:

— of metal 60
— of porcelain or vitreous material 70
— of moulded material, rubber or wood 85
Wood in general 90
Supported painted plywood surface 85
Current-carrying parts made of copper or brass @™ " 230
Current-carrying parts made of steel @ 400

Other current-carrying parts 2™ -

a

b

For these parts, the tests of 14.7 are repeated after Clause 17.
The classification is in accordance with IEC 60085.

Examples of class A material are: impregnated cotton, silk, cartificial silk and paper; enamels based on
oleo- or polyamide resins.

Examples of class B material are: glass fibre, melamine and\phenol formaldehyde resins.
Examples of class E material are:

— mouldings with cellulose fillers, cotton dabric laminates and paper laminates, bonded with
melamine- formaldehyde, phenol-furfural resins;

— cross-linked polyester resins, cellulose tfiacetate films, polyethylene terephthalate films;
— varnished polyethylene terephthalatejtextile bonded with oil modified alkyd resin varnish;
— enamels based on polyvinylformal,\polyurethane or epoxy resins.

More extensive accelerated temperature tests and, in addition, compatibility testing is required for insulation
systems of class B and higher&mperature classes.

For totally enclosed motors using class A, E and B material, the temperatures may be increased by 5 K.
A totally enclosed motorsis*a motor so constructed that the circulation of the air between the inside and the
outside of the case is_prevented but not necessarily sufficiently enclosed to be called airtight.

To allow for the fact)that the temperature of windings of universal motors, relays, solenoids, etc., is usually
below the average at the points accessible to thermo-couples, the figures without square brackets apply
when the resistance method is used and those with square brackets apply when thermocouples are used. For
the windings of vibrator coils and a.c. motors, the figures without square brackets apply in both cases.
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Table 13 (3 of 3)

4 The value of the temperature rise of a copper winding is calculated from the formula:
L Ro- Ry e N \
| N=————"\23F,0F 1 F U217/

1
where

At is the temperature rise;

R, is the resistance at the beginning of the test;

R, is the resistance at the end of the test;

¢, is the working ambient temperature at the beginning of the test, to be setat 7, ;
t, is the working ambient temperature at the end of the test;

At the beginning of the test, the windings are to be at T, .

It is recommended that the resistance of windings at the end of the test be determined-by_taking resistance
measurements as soon as possible after switching off, and then at short intervals so that a curve of
resistance against time can be plotted for ascertaining the resistance at the instant,of switching off.

The maximum temperature attained for the purposes of Clause 14 is derived bysadding the temperature rise
toT .
max

For small windings with a cross section, the minor dimension of which is no"greater than 5 mm, the maximum
temperature permitted when measured by the resistance method is:

Class °C
A 105
E 120
B 130
F 155
H 180

f For controls submitted in or on equipment, only the temperatures of terminals for fixed conductors are
verified, as such equipment are not usually delivered with external conductors. For equipment with other
than terminals for fixed conductors}, the temperature of the insulation of the external conductor is
determined instead of the temperature of the terminals.

In the USA, the maximum température permitted is 75 °C. Higher temperatures are permitted if the control is
marked with the required T rafing for the external conductors.

9  For incorporated and integrated controls, no temperature limit is applicable, but attention is drawn to the
fact that most equipmeént’standards limit the temperature of terminals of fixed appliances to 85 °C, which is
the maximum allowabte temperature for ordinary PVC cable insulation. The maximum temperature recorded
should not exceed. the value declared in Table 1, requirement 21.

When a control-is incorporated/integrated into an appliance, the terminals for external conductors will, as
part of thewappliance, be subject to the specified tests of the appliance standard and assessed for
compliance with the temperature limits of that standard.

h The temperature measured shall not exceed 85 °C unless a higher value has been declared by the
mardufacturer.

The/temperature values given, which are related to heat resistant properties of the material, may be
exceeded where particular materials have been investigated and recognized as having special heat resistant
properties.

" The values in square brackets apply to those parts of a material used for actuating members, handles,
knobs, grips and the like and which are in contact with hot metal, but are not accessible.

k Where a metal part is in contact with a part made of insulating material it is assumed that the temperature of
the insulating material at the point of contact is the same as the temperature of the metal part.

The—maximum—permissible—temperatures—shall-not-exceed-those—which—can-be—-shown-to-be—acceptable—in
L g L

service for these materials. The temperatures shall be recorded for the purposes of Clause 21.

m  The maximum permissible temperature shall not exceed those which have been shown to be acceptable in
service for these materials.

Higher temperatures are acceptable for specific copper alloys if substantiated by test data from the alloy
manufacturer to a recognized metallurgical standard. See also footnote m.



https://iecnorm.com/api/?name=3b28c246cd3f8aac2b1ca2e8a53f8d0e

-102 - IEC 60730-1:2013+AMD1:2015
+AMD2:2020 CSV © IEC 2020

15 Manufacturing deviation and drift

15.1 Those parts of controls providing a type 2 action shall have adequate consistency of
manufacture with regard to their declared operating value, operating time, or operating

—88qUHehce-

NOTE In Canada and the USA, manufacturing deviation and drift are expressed as separate tolerances to the
declared operating value. For some controls with type 2 action, allowable values of manufacturing deviation
and drift are specified. The consistency is then determined, using prescribed apparatus, by measurement of the
operating value of the sample and comparison to the declared operating value.

15.2 Compliance is checked by the appropriate tests of this clause.

15.3 For those controls which are completely or partially destroyed during thejr> normal
operation, the tests of the appropriate subclauses of Clause 17 are deemed to be Sufficient.

15.4 For those controls which are dependent on the method of ‘mounting on, or
incorporation in an equipment for their operation the manufacturing deviation and the drift
shall be declared separately and be comparative values. The declared manufacturing
deviation should be expressed as a bandwidth or spread (for example; 10 K) and the drift by
an alteration of value (for example, 10 K or +6 K, —10 K).

15.5 The consistency shall be determined as follows:

15.5.1 Test apparatus used shall be such that the-control is mounted in the manner
declared by the manufacturer.

15.5.2 For sensing controls, the apparatus_sshall preferably be such that the normal
operation of the control is used to control thé.apparatus.

15.5.3 However, because this test [s\dnade to determine comparative values rather than
response values, the form of the apparatus is not critical. It should, however, simulate as
nearly as is practicable the conditions of service.

15.5.4 The electrical condijtiens of the test shall normally be Vg ax @nd Ir max Unless
different conditions have been declared in requirement 41 of Table 1.

However, the operation of the control shall be sensed by a suitable device with a sensing
current not exceeding 0,05 A.

15.5.5 For sensing controls, the rate of change of activating quantity shall be any suitable
value unless“specific values have been declared in requirement 37 of Table 1.

15.5.6._JThe appropriate operating value, operating time or operating sequence shall be
recorded for each sample. No two samples shall differ from each other by an amount
exceeding the declared manufacturing deviation.

15.5.7 The recorded values are also used as reference values for each sample, so that the
repeat tests after the environmental tests of Clause 16 and the endurance test of Clause 17
will enable drift to be determined.

15.6 For those controls which are not dependent for their operation on the method of
mounting on, or incorporation in, an equipment (for example, timers, current sensing
controls, voltage sensing controls, energy regulators or the drop-out current of
electrically operated controls), the determination of consistency shall be as follows:
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15.6.1 The manufacturing deviation, and/or the drift may be an absolute value. In this
case, a single declaration combining both the manufacturing deviation and the drift may be
made.

initially measured for all samples and be within the limits declared by the manufacturer.

15.6.3 Test apparatus shall be such as to simulate the most arduous conditions of normal
use declared.

15.6.4 If a drift value has been declared separately in requirement 42 of Table A1, the
measured values for each sample shall be recorded as a reference value, so that thexrepeat
tests after the environmental tests of Clause 16 and the endurance tests of Clause 17 will
enable the drift to be determined.

15.7 See Annex J.

15.8 See Annex J.

16 Environmental stress

16.1 Transportation and storage

Controls which are sensitive to the environmental stresses of temperature shall withstand the
level of the appropriate stress likely to occur in transportation and storage.

16.1.1 Compliance is checked by the appropriate tests of 16.2, carried out with the control
being left in the same condition declared as'a’ transportation condition. If no transportation
condition is declared, the control is tested-with an actuating member or actuating means in
the most unfavourable position.

16.2 Environmental stress of temperature
16.2.1 The effect of temperature is tested as follows:

— The entire control shall be maintained at a temperature of (-10 + 2) °C for a period of
24 h.

— The entire control shall then be maintained at a temperature of (60 + 5) °C for a period
of 4 h.

NOTE In Finland,»Norway, and Sweden, different values of temperature and time may apply.

16.2.2 _The control is not energized during either test.

16.2.3 After each test, a control with an actuating member or actuating means shall be
capable of being actuated to provide correctly the class of circuit disconnection declared, in
S0 far as this can be determined without dismantling the control. This test is carried out at
normal room temperature.

The control is held at room temperature for 8 h prior to actuation.

16.2.4 In addition, for controls with type 2 actions, the appropriate test of Clause 15 shall
be repeated after each of the above tests. The value measured in these tests shall not differ
from the value recorded in Clause 15 for the same sample, by an amount greater than the
drift declared in requirement 42 of Table 1.
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17 Endurance

17.1 General requirements

1711 Control i

mechanical, electrical and thermal stresses that occur in normal use.

17.1.2 Controls with type 2 actions shall operate such that any operating value,
operating time or operating sequence does not change by an amount greater than the
declared drift.

17.1.2.1 Compliance with 17.1.1 and 17.1.2 is checked by the tests of 17.1.3 as indicated
in 17.16.

17.1.3 Test sequence and conditions

17.1.3.1 In general, the sequence of tests is:
— an ageing test specified in 17.6 (this test applies only to these" actions classified as
type 1.M or 2.M);

— an overvoltage test of automatic action at accelerated rate_specified in 17.7. (In the USA
and Canada and all countries using an overload test, this test is replaced by an overload
test);

— a test of automatic action at accelerated rate spegified in 17.8;

— a test of automatic action at slow rate specified in 17.9 (this test applies only to
slow-make slow-break automatic actions);

— an overvoltage test of manual action at acCelerated speed specified in 17.10. (In the USA
and Canada and all countries using an_‘everload test, this test is replaced by an overload
test);

— atest of manual action at slow spegd specified in 17.11;

— a test of manual action at high.speed specified in 17.12 (this test applies only to actions
with more than one pole, and\where polarity reversal occurs during the operation);

— a test of manual action at-accelerated speed specified in 17.13.

17.1.3.2 The electrical,“thermal and mechanical conditions of test shall in general be those
specified in 17.2, 143 and 17.4. The general test requirements are given in 17.6 to 17.14
inclusive. The particular test requirements are given in the appropriate part 2.

17.1.3.3 Tests for a manual action forming part of an automatic action are normally
specifiedwin-the subclause appropriate to the automatic action. If, however, tests are not
specified;>then 17.10 to 17.13 inclusive apply to such manual actions.

17.1:3.4 After all the tests specified the samples shall meet the requirements of 17.14,
unless otherwise specified in the appropriate part 2.

17.1.4 See Annex H.

T7.2 Electrical conditions for the tests

17.2.1 Each circuit of the control shall be loaded according to the ratings declared by the
manufacturer. Circuits and contacts which are not intended for external loads are operated
with the designed load. Some changeover circuits may require testing separately for each part
if such a manner has been declared by the manufacturer, particularly if the rating of one part
of the changeover circuit depends upon the current carried by the other part.
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17.2.2 In all countries which use an overvoltage test, the electrical loads to be used are
those specified in Table 14 at rated voltage Vg, with this voltage then being increased to
1,15 Vg for the overvoltage test of 17.7 and 17.10. Canada, and the USA do not use the
overvoltage test.

17.2.3 In Canada, the USA, and all countries which use an overload test, the conditions specified in Table 15
and Table 16 apply. The overload tests are performed on a single pole or throw at a time, with all other poles or
throws at normal load.

17.2.3.1 In Canada, the USA, and all countries using an overload test, test voltages (V1) are:

— 120 V for controls rated at any voltage between 110 V to 120 V;
— 240V for controls rated at any voltage between 220 V to 240 V;
— 277V for controls rated at any voltage between 254 V to 277 V;
— 480 V for controls rated at any voltage between 440 V to 480 V;
— 600V for controls rated at any voltage between 550 V to 600 V.

17.2.3.2 If the rating of the control does not fall within any of the indieated voltage ranges, it
is to be tested at its rated voltage.

17.2.4 When there is an earthed neutral system, the enclosure~shall be connected through a
3 A cartridge fuse to the protective conductor of the circuit,~-and for other than an earthed
neutral system, the enclosure shall be connected through\such a fuse to the live pole least
likely to break down to earth.

17.2.5 Fortype 1.G or 2.G actions, or other off-load-actions, auxiliary switches are used to
simulate the intended operation during the test,



https://iecnorm.com/api/?name=3b28c246cd3f8aac2b1ca2e8a53f8d0e

IEC 60730-1:2013+AMD1:2015

- 106 —

+AMD2:2020 CSV © IEC 2020

Bunnp §| "suonipuo

‘9|geoi|dde 14

‘Buiyealq Joj pasn os|e aie Bupew Joj palyioads SUOIIIPUOD By} ‘©euwl J0ejuod Jo.§ Z UIYliM SInd00 yealq }0ejuod ‘o

Buiealq payoads sy} 0} youms Alejjixne ue Aq paonpal uay} ale pue ‘sw Q0| pue sw G useamjaq polsad e 1o} paulejulew ale suonpuod b

u ale sanjeA asay ]|

nejo siy} o }sa} Aue
Iiyew paiyoads ay|

‘pYsn ale s10jonpul 8102-231Y) ‘S}sd9) aseyd-aaly} 104 "WIORABM BUIS Aj|eljuelsgns B Sey jualind ay)} jey} pspirold pasn agq Aew siojonpul 8109-uql| 3 Yyum |a|jeled ul
pajoauuo9 s| Jo3ongdul 8y} ybnouayy Juauind ay} Jo % | Ajorewixoisdde Buiye) Joysisal e ‘pasn S| 10jonpul 8109-i1e Aue Ji 1eyljdaoxa |9|jesed ul pa}oouuU0d JOU SJe SI0}pnpul pue SI0}SISOY
G6'0 VYA ¥4 Bunieaig .
. N (9°2°9 payisse|o)
° Ge0 "MIVA 0L A q Buniep peo| finp jo|id
(5°2'9 payisse|d)
Bunjealq peoj|
palejoap sy d palejeap sy d4 pue Bunjep lojow paseloa
Bunyesuq (#°2°9 payisse|o)
aAloNnpul-yoN Yw 0z ¥4 G6'0 YW 02 ¥4 pue Buiyep peo| yw 0z
(g°2°9 payisse|d)
Buealq peoj|
peo| Aq paulwialep sy g peo| Aq paulwialep sy 8 pue Bunjep o1j109ds paJe|oaq
1918816 By} J9)ealb ay}
Ajleonawiyine Ajleonawiyyie 4
45 10 45 10
aajonpul-yoN T $6°0 Xy ¥4 Bupiea.g
191016 By} Jajealb ay)
Ajleanewyne yi Alleonewyyiie 41 (z'z'9 payisse|)
47 10 G6'0 410 aAI}ONPUI IO
g/ Xrgz ¥4 9'0 *r0'9 ¥4 q Buen YO EILEN
(1°2°9 payisse|o)
mc_v_mm._n BAllsIsal
aAlonpui-yoN Yy ¥4 G6'0 ¥y ¥4 pue Buyep Ajlenueisqng
(sw ¥ e (G0'0%F)
juejsuod apul | A\ A l103joej) J9MOd v A uonesadQ Z2°9 ul paljisse|d se
}N2J4I19 9@ }IN2419 9V 31N2419 jo adA ]

}s9) abejjoAlano ay) 1o suoI}IPUOD [BD11323]] — (€ UOIIIPd JO L°Z°LL) ¥ alqel

(VSN @y} pue ‘epeue) 1deoxse salpunod e ul saijdde ajqey siy})



https://iecnorm.com/api/?name=3b28c246cd3f8aac2b1ca2e8a53f8d0e

-107 -

IEC 60730-1:2013+AMD1:2015
+AMD2:2020 CSV © IEC 2020

1)}

PeO|-||N} Y} SowW

S| JuaLind ysn.ul
abeyjjoA 8y} wody g

(Ajuo ayelu)jualind 10304-paxg
Jua.Ino pajes G LueL2'p Jo) Lg 60 pue 9

oIldde Buimo||o) 8y} ‘SUOIIIPUOD YONS Japun }INdJI0 8y} Yealq o} paiinbai JaAau ale Jey) ing SUOI}IPUOD 10}01 PayJo|yJepun }nNollo Jojow e ayew

‘uonesado Buryesiq pue Bunyew oy L4 z4L-81°anjea abejjoa 1NouI Qv ay) ‘A

pue ‘sss| Jo G‘Q o Jojoey Jamod
XIS 0} Jus|eAinba anjea e Buiaey juainod e ‘sinuiw Jad s8|0A0 9 JO 8)el B 1B $8]0A0 (G 10} ‘YEealq. plUe a)ew 0} pasnes sem [043u0d ay) ‘1s8) p

:siseq BuImo||0} Y} UO Jojow juslino-Buijeusalje ue Buljj0J3u0D Jo) palse) Usag Sey Yolym |043Uo9d e 1o} paulwislep aq Aew Buiyes Aynp joqid
‘uonisod paso|o ayj 40 uado 8y} Jaylle Ul paxoo|q Jou o'l 8}é48do 0} 8al) g 0} S| J0}OBJUOD }S8) B "JUSIIND |ew
8y} pue ssa| 1o Gg‘Q o9 0} sI J0}oe} Jomod ay} ‘Juslino Bujjeula)je Ue 1o} ‘pUB JUSLINDABWIOU Y} S| JUaLind }sa) 8yl "Joubewol}oa|e ay) jo sh
aulWIa)ap JBY) SI JUSLIND [BWIOU 8] "P8||041U0D 8q 0} SI YoIlym [100 }aubew ay) Jo aAljejuasaldal Joubewoljos|a ue Jo S}SISu0d peo| Aynp 30jid
‘PEO| UOIONPUI 10} JuaInD pajel ayysiX] ‘peo| sAlSISal 10} JUSIIND pajel ay) s 27 ‘peo| Jojow Jo }

"s}s9) oy} 40} 8|qeydeode si L Jo 9% L1 0} % 001 S! 9BBIOA }INJUIO-PESOII BUY YOIUM Ul 1IN0IID Y *(1°€'Z" 2| 99s) aBejjoA 1s8) auy s1 L ‘o

.pasn ale suoilg

:91 @|qeL Jo}
ol 10} 1 % 001 (g
‘e 10y L1 % 001 (B
:G1 @|qe] Jo}

"9AOQE PaQlIOSap 1S9} PEOJISAO 8y} 10} SN|EA JUSIIND BY} JO % /9 UBY} aJ0wW Jou aq o} s| (Buljes Juaiing Jewiou ay) sawiy 0}) Bunes yuasino yshaui A3np jojid sy

e 1e jus.ino Jojow
Pol1oA0 By} Bulnp

1211n0 pajel ay} S|

ew jey} s]043uod Jo4

np jojid ‘epeue) Jo4

uaiino-Buijeulsye uy

Oou 3y} sawl 0L 89 0}
uijes aiadwe-}jon pue
e ‘sasodind 1s9} 104

w

1

Bejjon pajel ayy s1 9y
IA21gge Buimoljo) eyl

padejoep se 1o
paiejosp sy paiejosp se Jo WA+t Lo Buyesig (9°2°9 payisseo)
wnwixew Gg‘Q L1 vA 0L+ L Buniey geo| fynp joid
SAI}ONPUI-UON YW 02 4y G6'0 TGl gy Bunyesiq pue Buniepn (v'Z°9 Houisse|d) peo| yw 0z
(§°2°9 palisse|o)
7 611 44 8'0—-G4'0 161 ¥ Buiyesiq pue Bupjep peoj oiy108ds pale|oag
paig|o8p se Uo paiejpop.se 1o paJe|oap se Uo (429 paljisse|d)
Y101 14 §'0''0 “r9 14 Buiyeaiq pue Bunep peq| Jojow paiejoaQ
(Jojow-uou)
Xrgy 1 8'0-G'0 Xr6°1 14 Buiyeaiq pue Bupep aAlONpU|
(12 9 payisse|)
¥rgey YU 0L ¥rgL 1 Buiyesalq pue Buiyep aAngisal Ajjenuelisqng
v A l10}9e) 19MOd v A uonesado Jnou19 jo adA )
ynoud 0@ }N2u1d oY

(1S9} PEOJISAO UB 8SN YOIYM S81JJUNO0D |[e pue ‘YSN ‘epeue) ul sajjdde a|qe) siy))

0L’} Pue /L] JO S}Sd) PeO|IdA0 Y} 10} SUOI}IPUOI |eD14303|T — (€ uoNIpa Jo Z°Z°LL) Si dlqel



https://iecnorm.com/api/?name=3b28c246cd3f8aac2b1ca2e8a53f8d0e

IEC 60730-1:2013+AMD1:2015
+AMD2:2020 CSV © IEC 2020

- 108 -

(e jo sjuswaliinbg

aq 0} Yl asneo Aed

1 9y} yum A|dwoo osje |[eys’eoinep sy} pue s Qg JO S|eAldjul e pajonpuod ‘(G) aAl 8q ||leys suonesado jo Jaqunu sy} ‘uonesado ‘o'p Uo}

'}S8} 10}0J-PaYo0| B 10} /| 4O sjuswalinbal sy} yym
I jey) suesw BunenBal o Bunsnlpe jenuew e sey yolym jng ‘SUOI}IPUOD J0JOI-PAYD0| JOPUN JUSIIND JOJOW MEdIq pue ayew o} Ajlewidd papus)

"0°p 104 +4 G0 pud

‘aAoqe
apuajul yoyms e Jo4

K|dwoo |jeys ‘pesn os
Ll Jou SI Jey) youms v

‘0e 104 11 9% 001



https://iecnorm.com/api/?name=3b28c246cd3f8aac2b1ca2e8a53f8d0e

- 109 -

IEC 60730-1:2013+AMD1:2015
+AMD2:2020 CSV © IEC 2020

1By} os pakojdwae

peoj-||n} ay) sewl

ysniui ayj pue s
8y} woJj paujwis]

"PEO| UOIIONPUI 10} JUSLIND palel ay) sI X7 ‘pBO| 8ANSISal 10} JualInd pajel ay) s ¥ ‘peo| Jojow Joy 1deaino pajes sy st Y7

Jsuoneoldde aAISS800NS UBBM]E] SPUODSS GG 1SBD| 1B 10J [P0 [|IM Mqued yoes

aie Jojejnwwod e Ag pajjoJiuod sdwe| Jo s)ueq JO JOqWINU JUSIDIYNS B JI JO pash aie speo| d1}dyjuAs JI ainuiw odyajoho | uey) Jeysey pajesadd oq Aew [01UOD Vo,

"9A0CEe PaqLIOSap }S8) PEOJISAO 8Y} JO) SN[eA JUalINd 8y} JO % /9 UBY} aJow jou aq 0} S| (Buljes Jusiind [ewtouw sy} sawiy o) Bunjes yuaring ysnaui K3np joid ayy —

pue ‘ssa| 0 G'(Q JO J0}OB} Jamod [e 1e jualino Jojow

XIS 0} Jus|eAinba anjeA e Buiaey juauno e ‘ejnuiw Jad $8]0A0 9 Jo Skl e e $8]|0A0 0G JO} “ealdq pue_Sjew 0} pasned sem |0J3uod ay} 18} peojiaao ay} Bulnp —

:siseq BuImo||0} 8y} UO Jojow juslino-Buiieusalje ue BuljoJ3u0D Jo) paIS8) Usa( Sey Yolym |oJjuQae io) paulwislep aq Aew Buiyel Aynp joqid jusaiino-Buneulaye uy

‘uonisod paso|o 8y} Jo uado ay} Jaylle ul peyoo|qg Jou ‘'o'| djelado 0} 981} 87«0} S| J0JOBIUOD 1S9} S| "JUSLIND [eWIOU By} S8} 0| 99 O} S| Jualind
59| 10 GE‘0 @9 0] SI Jojoe) Jemod 8yj juaiind Buljeulale Ue J0) puB JUSLIND |BWIOU 8Y) S[USLIND }s8) 8yl ‘loubewodios|e ay) Jo sbules sigdwe-}joa pue abejjon
op 1By} S JUSLIND |EWIOU 8Y] "Pd||0Jiu0d 8q O} S| ydlym [100 Jaubew ay} Jo aAljejuasaidal jJoubewoljos|e ue jo sjsisuod peo| A3np jojid e sesgdind 3sa) Jo4 JION

w

"(1L'g'2° L1 99s) abeyjoA 158 8U) s1 L4 ‘ofeyjon pajes suy st ¥y

:pasn ale suoljginaigqge Buimolo) eyl

paJejoap sy paJe|oap se Jo paiejoapse oty /WA ++ Buiyeasig (929 paljisse|d)
wnwixew Ge‘o LA 0L +1 Buiyen geo| fynp joid
(#'2°9 payisse|o)
8AI}ONpUI-UON YW 02 ¥ G6'0 YW 02 A Buniesiq pue Bupep peo| yw 0z
(¢°2°9 pauisse|d)
ePEO| Aq|poulwialep sy 8 ePEO| AQ paulwialep sy A Bupjealq pue bBupepn peo| oij108ds palte|oaq
paJie|oap\Se 10 peo| Aq paulwialap se 1o (¢ z°9 palisse|d)
EN ._.A w.oumN.O E~ A mc_v_mm._n pue Dc_v_m_\/_ peq| Jojow pale|dagd
(Jojow-uou)
X 1 8'0-G2'0 X A Buiyesliq pue Buiyep aAnoNpU|
(L'2°9 payisseo)
¥y U L dy A Buiiesiq pue Buyep aAngIsal A|jenueisqng
v A l10}9e) 19MOd v A uonesado Jnou19 jo adA )
}noJId 0@ }nouId oV

14 A

(}s@8] peolioA0 ue 8sn YoIym S8LIJUN0I [je pue ‘YSN ‘epeue) ul saijdde a|ge} siy})

L pue L LL “KLsL)L ‘6°LL ‘8°LL JO S)S3) 9duRINpUS PeefHane-ay) 10} SUOI}IPUOI |ed14303|T — (€ uolipa Jo €°2°L1) 9) dlqelL



https://iecnorm.com/api/?name=3b28c246cd3f8aac2b1ca2e8a53f8d0e

- 110 - IEC 60730-1:2013+AMD1:2015
+AMD2:2020 CSV © IEC 2020

17.3 Thermal conditions for the tests

17.3.1 For parts of the control other than any temperature sensing element, the following
shall apply:

— those parts which are accessible when the control is mounted in a declared manner shall
be exposed to normal room temperature (see 4.1);

— the mounting surface of the control shall be maintained between Tg .., and either
(Ts max + 8) °C, or 1,05 times Ty .., Whichever is greater;

— the remainder of the switch head shall be maintained between Tg.. and either
(Tmax + ) °C or 1,05 times Tp,.x, Whichever is greater. If Ty, is less than 0 °C, additional
tests shall be carried out with the switch head maintained between T, and (T ,ip=3) °C.

17.3.2 During the tests of 17.8 and 17.13, the temperatures of 17.3.1 are appliedfor the last
50 % of each test. For the first 50 % of each test the switch head is maintained at normal
room temperature.

Additional samples will be required if tests have to be performed at both/temperatures (T ax

and Tpip)-

17.4 Manual and mechanical conditions for the tests

17.4.1 For all manual actions, each cycle of actuation ishall consist of a movement of the
actuating member such that the control is successivelysmoved into all positions appropriate
to that action and then returned to its starting pointaexcept that if a control has more than
one intended OFF position, then each manual action shall be a movement from one OFF
position to the next OFF position.

17.4.2 The speed of movement of the actuating member shall be:

— for slow speed:
(9 + 1)° per s for rotary actions;
(6 +0,56) mm/s for linear actions;
— for high speed:

the actuating membetr, shall be actuated by hand as fast as possible. If an actuating
member is not supplied with a control then a suitable actuating member shall be fitted
by the testing authority for the purpose of this test;

— for accelerated Speed:
(45 + 5)° pers for rotary actions;

(25 +.2,5) mm/s for linear actions.

17.4.3) During the slow speed test of 17.4.2:

Care is taken that the test apparatus drives the actuating member positively, without
significant backlash between the apparatus and the actuating member.

17.4.4 During the accelerated speed test of 17.4.2:

— care is taken to determine that the test apparatus allows the actuating member to operate
freely, so that it does not interfere with the normal action of the mechanism;

— for controls where the movement of the actuating member is limited:
e there shall be a dwell period of not less than 2 s at each reversal of direction;

e a torque (for rotary controls), or a force (for non-rotary controls) shall be applied at
the extreme of each movement to verify the strength of the limiting end stops. The
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torque shall be either five times the normal actuating torque, or 1,0 Nm, whichever is
the smaller, but with a minimum of 0,2 Nm. The force shall be either five times the
normal actuating force, or 45 N, whichever is the smaller, but with a minimum of 9 N. If
the normal actuating torque exceeds 1,0 Nm, or the normal actuating force exceeds
45 N, then the torque or force applied shall be the same as the normal actuating torque

or force;

— for controls designed for a rotary actuation where the movement is not limited in either
direction, three quarters of the number of cycles of actuation in each test shall be made in
a clockwise direction, and one quarter in an anti-clockwise direction.

— for controls which are designed for actuation in one direction only, the test shall be in the
designed direction, provided that it is not possible to rotate the actuating member .ih|the
reverse direction using the torques specified above.

17.4.5 Additional lubrication shall not be applied during these tests.

17.5 Dielectric strength requirements

17.5.1 After all the tests of this clause, the requirements of 13.2\shall apply, with the
exception that the samples are not subjected to the humidity treatment before the application
of the test voltage. The test voltages shall be 75 % of the corresponding test voltages shown
in 13.2.

NOTE In Canada and the USA, the test voltage shall be that given in 18.2:
17.6 Ageing test

17.6.1 During this test, the sensing element ‘Shall be maintained at that value of the
activating quantity determined and used in Clause 14. Other parts shall be maintained as
specified in 17.3. Controls are electrically 10atded as specified in 17.2 for the appropriate
breaking condition. The duration of the testis (100 + 0,02 y) h where "y" is the value declared
in 7.2. The test applies to controls with<actions classified as type 1.M or 2.M.

17.6.2 If during this test, the agtion being tested operates, the value of the activating
quantity is increased or decreased to cause reverse operation and then returned to a value
differing by a quantity "x" fronwthe original to enable the test to be resumed. This procedure
may be repeated as many titnes as is necessary to complete the test, or until, when repeating
the appropriate proceduresof Clause 15, the drift limits declared in 7.2 are exceeded. The
value of "x" is given in the appropriate part 2.

17.7 Overvoltage'test (or overload test in Canada, the USA, and all countries using an
overload test) of automatic action at accelerated rate

17.7.1 The, electrical conditions shall be those specified for overvoltage (or overload
conditions) in 17.2.

17.7.2 The thermal conditions shall be those specified in 17.3.

17.7.3 The method and rate of operation is:

— for type 1 actions, the rate of operation and the method of operation shall be agreed
between the testing authority and the manufacturer;

— for type 2 actions, the method of operation shall be that intended by design. For type 2
sensing actions the rate of operation can be increased, either to the maximum cycling
rate declared in Table 1, or so that the rates of change of activating quantity do not
exceed a, and p, declared in the same subclause.

NOTE 1 Examples of such methods are the replacement of the capillary of a hydraulic system with an air pressure
device or the fitting of a prime mover of a different speed.
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— Type 2 controls are tested at the most unfavourable operating value declared in
Table 1, requirement 48.

NOTE 2 For temperature and pressure operated controls, this is normally the maximum value.

declared in 7.2.

17.7.5 It is permissible in the case of sensing actions to increase the rates of change of
activating quantity, or for other type 1 actions to override the prime mover betweepn
operations, provided that this does not significantly affect the results.

17.7.6 The number of automatic cycles for the test is either one tenth of the number.declared
in 7.2, or 200, whichever is the smaller.

17.7.7 During the test, actuating members are placed in their most unfavourable position.

NOTE In Canada and the USA where the overload test applies, the number of cycles is/50.
17.8 Test of automatic action at accelerated rate

17.8.1 The electrical conditions shall be those specified in 17.2.
17.8.2 The thermal conditions shall be those specified in 1.7:3.
17.8.3 The method and rate of operation shall be asS\used during the test of 17.7.3.

17.8.4 The number of automatic cycles (except as shown below for slow-make slow-break
automatic actions) shall be that declared in{7.2 less the number of cycles actually made
during the test of 17.7. During the test, actuating members shall be placed in their most
unfavourable position. During the test, thefailure of any component part of a type 1 action
which is not significant according to _the‘requirements of the test, and which is considered to
have failed as a result of the acceleration of the test, shall not be a cause of rejection,
provided that it can be repaired er replaced, or that the test can be continued in an agreed
alternative manner, such that the total number of automatic cycles referred to in 7.2 can be
completed.

17.8.4.1 For slow-make slow-break automatic actions, only 75 % of the number of
automatic cycles referred to in 17.8.4 shall be carried out during this test. The remaining 25 %
are carried out as specified in 17.9.

NOTE In Canadawand the USA, the number of cycles is specified for type 2 actions and some type 1 actions.
17.9 Test of automatic action at slow rate

17.91,~ Slow-make slow-break automatic actions shall be tested for the 25 % remainder of
the.number of automatic cycles specified in 17.8.

17.9.2 The electrical and thermal conditions shall be as specified in 17.2 and 17.3.

17.9.3 The method of operation is either by imposing a change of value of activating
change of activating quantity shall be a4 and f1 as declared in 7.2. It is permissible, in the
case of a sensing control to increase the rates of change of activating quantity, or for other
automatic controls to override the prime mover, between operations, provided that this
does not significantly affect the results. For sensing controls, overshoot at each operation
shall be between the values declared in 7.2. During this test for a type 2 action, continuous
monitoring is essential to provide a record of operating value, overshoots or operating
sequences.
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17.9.3.1 Such monitoring is also recommended for other controls to determine consistency
of testing.

17.9.4 If only the make or the break is a slow automatic action, then it may, by agreement
hetween the fpefing nllfhnrify and the manufacturer be ,nnceihln ta_accelerate the rest of the

action, to which the details of 17.8 apply.

17.10 Overvoltage test (or overload test in Canada USA and all countries that use the
overload test) of manual action at accelerated speed

17.10.1 The electrical conditions shall be those specified for overvoltage (or overloady in
17.2.

17.10.2 The thermal conditions shall be those specified in 17.3.

17.10.3 The method of operation shall be that specified in 17.4 for accelerated speed. The
number of cycles of actuation shall be either one tenth of the number decelared in 7.2 or 100,
whichever is smaller. During the test, sensing elements are maintained_at suitable values of
activating quantity, and prime movers are so positioned as to ensure‘that actuation causes
the appropriate operation.

17.10.4 In Canada and the USA where the overload test applies, the numbér of cycles is 50.

17.11 Test of manual action at slow speed

17.11.1  The electrical conditions shall be those specified in 17.2.
17.11.2 The thermal conditions shall be thosé specified in 17.3.
17.11.3 The method of operation shall’be-that specified in 17.4 for slow speed.

17.11.4 The number of cycles of actuations shall be either one tenth of the number declared
in 7.2 or 100, whichever is smaller. During the test, sensing elements are maintained at
suitable values of activating gquantity, and prime movers are so positioned, to ensure that
actuation causes the appropriate operation.

17.12 Test of manual-action at high speed

NOTE This test appliés-enly to actions which have more than one pole, and where polarity reversal occurs during
the action.

17.12.1 The electrical conditions are those specified in 17.2.
17.12:2° The thermal conditions are those specified in 17.3.
17.12.3 The method of operation is that specified in 17.4 for high speed.

17.12.4 The number of cycles of actuation is 100. During the tests, sensing elements are
maintained at suitable values of activating quantity, and prime movers are so positioned as

to ensure that actuation causes the appropriate operation

17.12.5 In Canada and the USA where the overload test applies, the number of cycles is 50.

17.13 Test of manual action at accelerated speed

17.13.1 The electrical conditions are those specified in 17.2.
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17.13.2 The thermal conditions are those specified in 17.3.

17.13.3 The method of operation is that specified in 17.4 for accelerated speed.

actually made during the tests of 17.10, 17.11 and 17.12. During the test, sensing elements
are maintained at a suitable value of activating quantity, and prime movers are Sso
positioned as to ensure that actuation causes the appropriate operation.

17.13.5 During the test, the failure of any component part of a type 1 action other than la
protective control which is not significant according to the requirements of the test, shall not
be a cause of rejection providing that it can be repaired or replaced, or that the test\¢an be
continued in an agreed alternative manner such that the total required number of-cycles of
actuation can be completed.

17.14 Evaluation of compliance

After all the appropriate tests of 17.6 to 17.13 inclusive, modified. as specified in the
appropriate part 2, the control shall be deemed to comply if:

— all actions function automatically and manually in the intended*and declared manner within
the meaning of this standard;

— the requirements of Clause 14 with regard to those ijtem's designated by Footnote a of
Table 13, that is, terminals, current-carrying parts and.supporting surfaces, are still met;

— the requirements of Clause 8, 17.5 and Clause 20 are still met. For the tests of 17.5 and
Clause 20, controls for which special samplescwere submitted for Clause 13, are tested at
an appropriate condition to ensure that the contacts are open;

— for type 2 actions, the appropriate test of Clause 15 is repeated and the operating value,
operating time or operating sequence-shall still be within the value of drift, or within the
values of combined drift and manufacturing deviation, whichever was declared;

— the circuit disconnection declaredyor each manual action can still be obtained;

— there is no evidence that anytransient fault between live parts and earthed metal,
accessible metal parts or actuating members has occurred.

See also Annex H.

17.15 Void
17.16 Test for particular purpose controls

The tests for particular purpose controls are specified in the appropriate Part 2s.

17.17 t0,17.18 See Annex J.

18* Mechanical strength

18.1 General requirements

18.1.1 Controls shall be so constructed as to withstand the mechanical stress that occurs in

normal use.

18.1.2 Actuating members of class | controls and class Il control, and actuating
members of controls for class | and class Il equipment, shall either have adequate
mechanical strength or be such that adequate protection against electric shock is maintained
if the actuating member is broken.
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18.1.3 Integrated controls and incorporated controls are not tested as in 18.2 as their
impact resistance will be tested by the equipment standard.

18.1.4 Compliance is checked by the tests of the appropriate Subclauses 18.2 to 18.8

inclusive carried out anlmnfinlly an.ane Qnm‘nln

18.1.5 After the appropriate tests, the control shall show no damage to impair compliance
with this standard and in particular with Clauses 8, 13, and 20. Insulating linings, barriers and
the like shall not have worked loose.

It shall still be possible to remove and to replace detachable and other external parts such,as
covers without such parts or their insulating linings breaking.

It shall still be possible to actuate a control to any position which is intended to-provide full
disconnection and micro-disconnection.

In case of doubt, supplementary insulation or reinforced insulation is-subject to an electric
strength test as specified in Clause 13.

Damage to the finish, small dents which do not reduce creepageé distances or clearances
below the values specified in Clause 20, and small chips which do not adversely affect the
protection against electric shock or moisture are neglected! |Cracks not visible to the naked
eye, and surface cracks in fibre reinforced mouldings and the like are ignored. If a decorative
cover is backed by an inner cover, fracture of the decorative cover is neglected, if the inner
cover withstands the test after removal of the decorative’ cover.

18.1.6 In Canada and the USA, if threads for the connéction of metal conduit are tapped all the way through a
hole in an enclosure wall or if an equivalent constructiofids employed, there shall not be any sharp edges, not less
than three nor more than five full threads in the metah and the construction of the device shall be such that a
suitable conduit bushing can be properly attached.

18.1.6.1 In Canada and the USA, if threads)for the connection of metal conduit are not tapped all the way
through a hole in an enclosure wall, conduijt hUb or the like, there shall not be less than 3,5 full threads in the metal
with a conduit stop, and a smooth well-rQunded inlet hole having an internal diameter approximately the same as
that of the corresponding size of rigid mietal conduit, which shall afford protection to the conductors equivalent to
that provided by a standard conduit bushing.

18.1.6.2 In the USA, an enclosure threaded for support by rigid metal conduit shall provide at least five full
threads for engaging the conduit:

Compliance with 1816, 18.1.6.1 and 18.1.6.2 is checked by inspection.

18.1.6.3 In Canada and the USA, a conduit hub or nipple attached to the enclosure by swaging, staking or
similar means shall withstand without pulling apart the following tests:

— adirect\pull of 890 N for 5 min. For this test, the device is to be supported by a rigid conduit in the intended
mannér and is to support a suspended weight of 90,8 kg;

— the)device is to be rigidly supported by means other than the conduit fittings. A bending force of 67,8 Nm is to
be applied for 5 min to the conduit at right angles to its axis and the lever arm is measured from the wall of the
enclosure in which the hub is located to the point of application of the bending force;

— atorque of 67,8 Nm is to be applied to the conduit for 5 min in a direction tending to tighten the connection and
the lever arm is to be measured from the centre of the conduit.

Some distortion of the enclosure under test may result. Such distortion does not constitute a failure.

18.2 Impact resistance

18.2.1 In-line cord, free-standing and independently mounted controls, except as
provided in 18.4, are checked by applying blows to the sample by means of the apparatus in
IEC 60068-2-75.

18.2.2 All surfaces which are accessible when the control is mounted as in normal use are
tested with the apparatus.
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18.2.3 The control is held in contact with a vertical sheet of plywood 8 mm thick and
175 mm square without any metallic back plate, the plywood being mounted on a rigid frame
which is fixed to a solid wall of brick, concrete or the like.

18 2.4 Blows are app[[ed to_all accessible surfaces [nc[“d[ng actuating members _at any

angle, the test apparatus being calibrated to deliver an energy of (0,5 # 0,04) Nm.

18.2.4.1 Foot actuated controls shall be subject to the same test, but using a test apparatus
calibrated to deliver an energy of (1,0 + 0,05) Nm.

18.2.5 For all such surfaces, three blows are applied to every point that is likely to be weak.

18.2.5.1 Care must be taken that the results from one series of three blows\does not
influence subsequent series.

18.2.5.2 If there is a doubt whether a defect has been caused by, the application of
preceding blows, this defect is neglected and the group of three blows which led to the defect
is applied to the same place of a new sample, which shall then withstand.the test.

18.2.6 Signal lamps and their covers are only tested if they protrude from the enclosure by
more than 10 mm or if their area exceeds 4 cm? unless they form part of an actuating
member, in which case they shall be tested in the same manner as an actuating member.

18.3 Void

18.4 Alternate compliance — Impact resistance

NOTE In Canada and the USA, the minimum thicknessés of sheet metal or case metal shown in Tables 17 and 18
are considered to meet the requirements of 18.2 and the\fésts specified are not required.



https://iecnorm.com/api/?name=3b28c246cd3f8aac2b1ca2e8a53f8d0e

IEC 60730-1:2013+AMD1:2015

+AMD2:2020 CSV © IEC 2020

Table 17 (18.4.1 of edition 3) — Minimum thickness of sheet metal for enclosures made
of carbon steel or stainless steel

- 117 -

Without supporting frame 2 With supporting frame or Minimum thickness
equivalent reinforcing @ in inches (mm)
Maximum Maximum Maximum Maximum Uncoated Metal coated
width © length ¢ width b length ©
in inches (cm) in inches (cm) in inches (cm) in inches (cm)
4,0 (10,2) Not limited 6,25 (15,9) Not limited 0,0204 (0,51) | 0,023 d (0,58)
4,75 (12,1) 5,75 (14,6) 6,75 (17,1) 8,25 (21,0)
6,0 (15,2) Not limited 9,5 (24,1) Not limited 0,0264 (0,66) | 0,0294d (0,74)
7,0 (17,8) 8,75 (22,2) 10,0 (25,4) 12,5 (31,8)
8,0 (20,3) Not limited 12,0 (30,5) Not limited 0,032 (0,81) 0,084,%(0,86)
9,0 (22,9) 11,5 (29,2) 13,0 (33,0) 16,0 (40,6)
12,5 (31,8) Not limited 19,5 (49,5) Not limited 0,042 (1,07) 0,045 (1,14)
14,0 (35,6) 18,0 (45,7) 21,0 (53,3) 25,0 (63,5)
18,0 (45,7) Not limited 27,0 (68,6) Not limited 0,053 N(1,35) 0,056 (1,42)
20,0 (50,8) 25,0 (63,5) 29,0 (73,7) 36,0 (91,4)
22,0 (55,9) Not limited 33,0 (83,8) Not limited 0,060 (1,52) 0,063 (1,60)
25,0 (63,5) 31,0 (78,7) 35,0 (88,9) 43,0 (109,2)
25,0 (63,5) Not limited 39,0 (99,1) Not limited 0,067 (1,70) 0,070 (1,78)
29,0 (73,7) 36,0 (91,4) 41,0 (104,1) 51,0 (129;5)
33,0 (83,8) Not limited 51,0 (129,5) Not limited 0,080 (2,03) 0,084 (2,13)
38,0 (96,5) 47,0 (119,4) 54,0 (137,2) 6650 (167,6)
42,0 (106,7) Not limited 64,0 (162,6) Not limited 0,093 (2,36) 0,097 (2,46)
47,0 (119,4) 59,0 (149,9) 68,0 (172,7) 84,0 (213,4)
52,0 (132,1) Not limited 80,0 (203/2) Not limited 0,108 (2,74) 0,111 (2,82)
60,0 (152,4) 74,0 (188,0) 84,0 (213,4) 103,0 (261,6)
63,0 (160,0) Not limited 97,0 (246,4) Not limited 0,123 (3,12) 0,126 (3,20)
73,0 (185,4) 90,0 (228,6) 103,0. (261,6) 127,0 (322,6)

With reference to Tables 17 and 18, axSupporting frame is a structure of angle or channel or a folded rigid
section of sheet metal that is rigidly;attached to and has essentially the same outside dimensions as the
enclosure surface, and that has sufficient torsional rigidity to resist the bending moments that may be applied
via the enclosure surface whengit, is deflected. Construction that is considered to have equivalent reinforcing
may be accomplished by designs that will produce a structure that is as rigid as one built with a frame of
angles or channels. Construction considered to be without supporting frame includes: a) single sheet with
single formed flanges or fermed edges, b) a single sheet that is corrugated or ribbed, c) an enclosure surface
loosely attached to a frame, for example, with spring clips.

The width is the smialler dimension of a rectangular piece of sheet metal that is part of an enclosure. Adjacent
surfaces of an enclesure may have supports in common and be made of a single sheet.

"Not limited'~applies only if the edge of the surface is flanged at least 0,5 in (12,7 mm) or fastened to
adjacent surfaces not normally removed in use.

Sheetimetal for an enclosure intended for outdoor use shall be not less than 0,034 in (0,86 mm) thick if zinc
coated*and not less than 0,032 in (0,81 mm) thick if uncoated.
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Table 18 (18.4.2 of edition 3) — Minimum thickness of sheet metal for enclosures
of aluminium, copper or brass

Without supporting frame 2 With supporting frame or equivalent reinforcing @
Meximtm——————Maximum——————Maxdmum MendHn MendHn
width P length © width © length © thickness
in inches (cm) in inches (cm) in inches (cm) in inches (cm) in inches (mm)
3,0 (7,6) Not limited 7,0 (17,8) Not limited 0,023 d (0,58)
3,5 (8,9) 4,0 (10,2) 8,5 (21,6) 9,5 (24,1)
4,0 (10,2) Not limited 10,0 (25,4) Not limited 0,029 (0,74)
5,0 (12,7) 6,0 (15,2) 10,5 (26,7) 13,5 (34,3)
6,0 (15,2) Not limited 14,0 (35,6) Not limited 0,036 (0,94)
6,5 (16,5) 8,0 (20,3) 15,0 (38,1) 18,0 (45,7)
8,0 (20,3) Not limited 19,0 (48,3) Not limited 04045 (1,14)
9,5 (24,1) 11,5 (29,2) 21,0 (53,3) 25,0 (63,5)
12,0 (30,5) Not limited 28,0 (71,1) Not limited 0,058 (1,47)
14,0 (35,6) 16,0 (40,6) 30,0 (76,2) 37,0 (94,0)
18,0 (45,7) Not limited 42,0 (106,7) Not limited 0,075 (1,91)
20,0 (50,8) 25,0 (63,4) 45,0 (114,3) 55,0 (139,7)
25,0 (63,5) Not limited 60,0 (152,4) Naot'limited 0,095 (2,41)
29,0 (73,7) 36,0 (91,4) 64,0 (162,6) 70,0 (198,1)
37,0 (94,0) Not limited 87,0 (221,0) Not limited 0,122 (3,10)
42,0 (106,7) 53,0 (134,6) 93,0 (236,2) 114,0 (289,6)
52,0 (132,1) Not limited 123,0 (312,4) Not limited 0,153 (3,89)
60,0 (152,4) 74,0 (188,0) 130,0 (38052) 160,0 (406,4)

i)

With reference to Tables 17 and 18, a supporting frafe) is a structure of angle or channel or a folded rigid
section of sheet metal that is rigidly attached to and,has essentially the same outside dimensions as the
enclosure surface, and that has sufficient torsional rigidity to resist the bending moments that may be applied
via the enclosure surface when it is deflected. Construction that is considered to have equivalent reinforcing
may be accomplished by designs that will pfeduce a structure that is as rigid as one built with a frame of
angles or channels. Construction considefed ‘to be without supporting frame includes: a) single sheet with
single formed flanges or formed edges, ) a*single sheet that is corrugated or ribbed, c) an enclosure surface
loosely attached to a frame, for example, with spring clips.

o

The width is the smaller dimension 0f*a rectangular piece of sheet metal that is part of an enclosure. Adjacent
surfaces of an enclosure may have supports in common and be made of a single sheet.

o

"Not limited" applies only if the edge of the surface is flanged at least 0,5 in (12,7 mm) or fastened to adjacent
surfaces not normally remoyed in use.

Q

Sheet copper, brass, orlaluminium for an enclosure intended for outdoor use (raintight or rainproof) shall be
not less than 0,029.in (0,74 mm) thick.

18.4.1 Cast metal shall be not less than 3 mm thick but not more than 6 mm thick at
threaded holés for conduit; except that, other than at plain or threaded holes for conduit,
die-castumetal may be not less than 1,6 mm thick for an area not greater than 150 cm?, and
having no dimension greater than 150 mm, and may be not less than 2,4 mm thick for larger
argas.

18.5 Free-standing controls

18.5.1 Free-standing controls shall be additionally checked by the test of 18.5.2 and 18.5.3
using the apparatus shown in Figure 4.

18.5.2 Two metres of flexible cord of the lightest type used in 10.1.4 shall be connected to
the input terminals and secured as intended. Controls intended for use with a flexible cored
connected to the output terminals shall have 2 m of the lightest intended type similarly
connected and arranged as shown in Figure 4.
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The sample shall be stood or rested on the glass surface as shown and the cord shall be
subjected to a steady pull gradually increasing up to, but not exceeding, that shown in
Table 9. If the sample moves, it is pulled off the glass surface as slowly as possible and
allowed to fall onto the concrete backed hard wood base.

The height of the surface above the base is 0,5 m. The size of the hard wood and concrete
base shall be sufficient for the control to remain on the base after falling.

The test is repeated three times.
18.5.3 After the test, the sample shall be evaluated as in 18.1.5.

18.6 In-line cord controls

18.6.1 In-line cord controls other than free-standing controls shall be additionally tested
in a tumbling barrel as shown in Figure 5. The width of the barrel shallcnot be less than
200 mm, and shall be as wide as is necessary to ensure the uninterrupted_fall of the control
when fitted with the cords as required in 18.6.2.

18.6.2 Controls with non-detachable cords using type X attachment shall be fitted with
the flexible cord or cords having the smallest cross-sectional area specified in 10.1.4 and a
free length of approximately 50 mm. Terminal screws are/tightened with two-thirds of the
torque specified in 19.1. Controls with non-detachable,cords using type M attachment,
type Y attachment or type Z attachment shall be tested with cord or cords declared or
supplied, the cord or cords being cut so that a free length of about 50 mm projects from the
control.

18.6.3 The sample falls from a height of 50 enr-onto a steel plate, 3 mm thick, the number of
falls being:

— 1000 if the mass of the sample witheut cord does not exceed 100 g;
— 500 if the mass of the sample without cord exceeds 100 g, but does not exceed 200 g.

18.6.4 In-line cord controls-,with a mass exceeding 200 g are not tested in the tumbling
barrel, but shall be subjectedto the test of 18.5.

18.6.5 The barrel is turred at a rate of five revolutions per min, 10 falls per min thus taking
place.

18.6.6 After this'test, the control shall be evaluated as in 18.1.5. Special attention is paid to
the connection of flexible cord or cords.

18.7 Pull-cord actuated controls

18:7.1 Pull-cord actuated controls shall be additionally tested as in 18.7.2 and 18.7.3.

18.7.2 The control shall be mounted as declared by the manufacturer, and the pull-cord
shall be subjected to a force, applied without jerks, first for 1 min in the normal direction, and
then for 1 min in the most unfavourable direction, but not exceeding 45° from the normal
direction

18.7.3 The values of the force are shown in Table 19.
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Table 19 (18.7 of edition 3) — Pull-cord force test values

Force
Rated current N
A Normal Most unfavourable
direction direction
Up to and including 4 50 25
Over 4 100 50

18.7.4 After this test, the control shall be evaluated as in 18.1.5.

18.8 Foot actuated controls

18.8.1 Controls actuated by foot shall be additionally tested as follows:

18.8.2 The control is subjected to a force applied by means of a circular steel pressure
plate with a diameter of 50 mm. The force is increased continuously~from an initial value of
about 250 N, up to 750 N, within 1 min, after which it is maintained at'this value for 1 min.

18.8.3 The control is placed on a flat horizontal steel support with the appropriate flexible
cord fitted. The force is applied three times with the sample .placed in different positions, the
most unfavourable positions being chosen.

18.8.4 After the test, the control shall be evaluated.as in 18.1.5.

18.9 Actuating member and actuating means

18.9.1 Controls supplied with, or intended to be fitted with actuating members shall be
tested as follows.
— First an axial pull shall be applied for 1 min to try to pull off the actuating member.

— If the shape is such that it js-not possible to apply an axial pull in normal use, this first
test does not apply.

— If the shape of the actuating member is such that an axial pull is unlikely to be applied in
normal use, the forc€is 15 N.

— If the shape is such that an axial pull is likely to be applied, the force is 30 N.

— Secondly, an-axial push of 30 N for 1 min is then applied to all actuating members.

18.9.2 If a.control is intended to have an actuating member but is submitted for approval
withoutSor'is intended to have an easily removable actuating member then a pull and push of
30 N-are applied to the actuating means.

NOTE Sealing compound and the like, other than self-hardening resins, is not deemed to be adequate to prevent
loosening.

18.9.3 During and after each of these tests, the control shall show no damage, nor shall an
actuating member have moved so as to impair compliance with this standard.
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19 Threaded parts and connections

19.1 Threaded parts moved during mounting or servicing

011 Tt led lectri herwi hi likel I hile

control is being mounted or during servicing shall withstand the mechanical stresses
occurring in normal use.

NOTE Threaded parts which are operated while the control is being mounted, or during servicing, include items
such as terminal screws, cord anchorage screws, fixing and mounting screws, nuts, threaded rings and cover plate
screws.

19.1.2 Such parts shall be easily replaceable if completely removed.

NOTE Constructions which restrict the complete removal of a threaded part are deemed to meet this“requirement.

19.1.3 Such threaded parts shall have a metric ISO thread or a thread of equivalent
effectiveness.

NOTE Provisionally SI, BA and Unified threads are deemed to be of equivalent{effectiveness to a metric 1ISO
thread. A test for equivalent effectiveness is under consideration. Pending agreement to a test, all torque values for
threads other than ISO, BA, Sl or Unified are increased by 20 %.

19.1.4 |If such a threaded part is a screw and if it generates |a thread in another part, it shall
not be of the thread cutting type. It may be of the thread forming (swaging) type. There is no
requirement for the type of thread so produced.

19.1.5 Such screws may be of the space threaded type, (sheet metal) if they are provided
with a suitable means to prevent loosening.

NOTE Suitable means to prevent loosening of space,threaded screws include a spring nut, or other component of
similar resilience, or a thread of resilient material

19.1.6 Such threaded parts shall f1ot"be of non-metallic material if their replacement by a
dimensionally similar metal screw could impair compliance with Clause 13 or 20.

19.1.7 Such screws shall not"be of metal which is soft or liable to creep such as zinc or
aluminium.

This requirement is _not applicable to parts used either as a cover to limit access to setting
means, or as setting’means such as flow or pressure adjusters in gas controls.

19.1.8 Such screws operating in a thread of non-metallic material shall be such that the
correct introduction of the screw into its counterpart shall be ensured.

NOTE" “Fhe requirement for the correct introduction of a metal screw into a thread of non-metallic material can be
met ifsthe introduction of the screw in a slanting manner is prevented, for example, by guiding the screw or part to
be-fixed by a recess in the female thread, or by the use of a screw with the leading thread removed.

19.1.9 Such threaded parts, when used for in-line cord controls, if they are transmitting
contact pressure and if they have a nominal diameter less than 3 mm, shall screw into metal.
If they are of non-metallic material, they shall have a nominal diameter of at least 3 mm, and
shall not be used for any electrical connection

19.1.10 Compliance with 19.1.1 to 19.1.9 inclusive is checked by inspection and by the test
of 19.1.11 to 19.1.15, inclusive.
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19.1.11 Threaded parts are tightened and loosened:

— 10 times if one of the threaded parts is of non-metallic material, or
— five times if both parts are of metallic material.

19.1.12 Screws in engagement with a thread of non-metallic material are completely
removed and reinserted each time. When testing terminal screws and nuts, a conductor of the
largest cross-sectional area used in 10.1.4 or of the minimum cross-sectional area specified in
10.2.1 is placed in the terminal.

19.1.13 The shape of the screwdriver should suit the head of the screw to be tested.

19.1.14 The conductor is moved each time the threaded part is loosened. During thefest, no
damage impairing the further use of the threaded parts shall occur, such as, breakage of
screws or damage to the slot head or washers.

19.1.15 The test is made by means of a suitable test screwdriver, spannér or key, applying a
torque, without jerks, as shown in Table 20.

Table 20 (19.1 of edition 3) — Threaded parts torque test values

Nominal diameter of thread Torque
mm Nm
| 1 1
Up to and including 1,7 0,1 0,2 0,2
Over 1,7 up to and including 2,2 0,15 0,3 0,3
Over 2,2 up to and including 2,8 072 0,4 0,4
Over 2,8 up to and including 3,0 0,25 0,5 0,5
Over 3,0 up to and including 3,2 0,3 0,6 0,6
Over 3,2 up to and including 3,6 0,4 0,8 0,6
Over 3,6 up to and including 4,1 0,7 1,2 0,6
Over 4,1 up to and including 4y7 0,8 1,8 0,9
Over 4,7 up to and including 5,3 @ 0,8 2,0 1,0
Over 5,3 @ - 2,5 1,25
Use column | — for metal screws without heads if the screw when tightened does not

protrude from the hole, or if the screwdriver access is limited to the
major diameter of the screw.

Use column Il — for other metal screws and for nuts:

+ with a cylindrical head and a socket for a special purpose tool, the
socket having a cross-corner dimension exceeding the overall thread
diameter;

+ with a head having a slot or slots, the length of which exceeds
1,5 times the overall thread diameter.

— for screws of non-metallic material having a hexagonal head with the
dimension across flats exceeding the overall thread diameter.

Use column Il — for other screws of non-metallic material.

@Nuts and threaded rings of greater than 4,7 mm in diameter which are used for single-bush

TTouTTHTg —aretested—with—=atorque—of —+;8—Nmm,—exceptthat,for controts—for simgte=busth
mounting using thermoplastic materials and where there is no torque effected on the
mounting for setting or resetting (i.e. for thermal cut-outs), the thread for mounting is
tested with the maximum torque as declared by the manufacturer which in no case shall be
less than 0,5 Nm.
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19.2 Current-carrying connections
19.2.1 Current-carrying connections which are not disturbed during mounting or servicing

and the efficiency or security of which is maintained by the pressure of a screw, threaded part,
rivet or the like shall withstand the mechanical, thermal and electrical stresses occurring in

normal use.

19.2.2 Such current-carrying connections which are also subject to torsion in normal use,
(that is, having parts integral with or connected rigidly to screw terminals, etc.) shall be
locked against any movement which could impair compliance with Clauses 13 or 20.

NOTE 1 The requirement regarding being locked against movement does not imply that the current<arrying
connection shall be so designed that rotation or displacement is prevented, provided that any movement is
appropriately limited and does not bring about non-compliance with this standard.

NOTE 2 Connections made with one screw, rivet or the like are sufficient if the parts are themsélves prevented
from making such movement by mechanical interaction between parts or by the provision of spring washers or the
like.

NOTE 3 Connections made with one rivet with a non-circular or notched shank corrésponding to appropriately
shaped holes in the current-carrying parts are considered to meet this requirement. Connections made with two or
more screws or rivets also meet this requirement.

NOTE 4 Sealing compound can be used if the parts so sealed are not subjected_to stress during normal use.

19.2.3 Such current-carrying connections shall be so designed that contact pressure is not
transmitted through non-metallic material other than ceramic or other non-metallic material
having characteristics no less suitable, unless there is sufficient resilience in the
corresponding metal parts to compensate for any shrinkage or distortion of the non-metallic
material.

NOTE The suitability of non-metallic material is considéred with respect to the stability of the dimensions within
the temperature range applicable to the control.

19.2.4 Such current-carrying connectigns shall not make use of space threaded screws,
unless the screws clamp the currentsgarrying parts directly in contact with each other, and are
provided with a suitable means of lecking.

19.2.4.1 Space threaded screws may be used to provide earthing continuity if at least two
such screws are used for eaech connection.

NOTE In Canada and the \USA, to provide earthing continuity (bonding), the use of one screw is permitted if at
least two full threads areengaged. If two screws are used, each screw shall engage at least one full thread.

19.2.5 Such.-current-carrying connections may make use of thread cutting screws if these
produce a full-form standard machine screw thread.

19.2.5.1)" Thread cutting screws may be used to provide earthing continuity if at least two
such.screws are used for each connection.

NOTE In Canada and the USA, to provide earthing continuity (bonding), the use of one screw is permitted if at
least two full threads are engaged. If two screws are used, each screw shall engage at least one full thread.

19.2.6 Such current-carrying connections, whose parts rely on pressure for their correct
function, shall have resistance to corrosion over the area of contact not inferior to that of

brass. This requirement does not apply to parts whose essential characteristics may be
adversely affected by plating such as bimetallic blades, which if not plated shall be clamped
into contact with parts which have adequate resistance to corrosion. Suitable corrosion
resistance may be achieved by plating or a similar process.

19.2.7 Compliance with 19.2.1 to 19.2.6 inclusive is checked by inspection. In addition,
compliance with 19.2.3 and 19.2.6 is checked by an inspection of the metallic resilient parts
after the tests of Clause 17 have been completed.
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20 Creepage distances, clearances and distances through solid insulation

Controls shall be constructed so that the clearances, creepage distances and distances
through solid insulation are adequate to withstand the electrical stresses that can be

axnectad
*P +8-C-

Printed wiring boards conforming with all of the requirements for type 2-ceating protection as
specified in IEC 60664-3 shall comply with the minimum requirements of 20.3 for solid
insulation. The spacing between the conductors before the protection is applied shall not be
less than the values as specified in Table 1 of IEC 60664-3:2003 2016. See also Annex Q.

Creepage distances and clearances between terminals for the connection of external
conductors shall be not less than 2 mm, or the specified limit, whichever is the highést. This
requirement does not apply to such terminals if they are only used for factory attachment of
conductors or if they are used for connection in ELV circuits.

Creepage distances, clearances and distances through solid insulation® in switch mode
power supplies and other high frequency switching circuits where the fundamental frequency
is above 30 kHz and less than 10 MHz shall be dimensioned in accordance with IEC 60664-4.

The tabulated values of Clause 20 are absolute minimum values, that must be maintained for
all manufacturing conditions and through the lifetime of the equipment.

Compliance is checked by inspection, by measurement-and by the tests of this clause.

NOTE 1 The requirements and tests are based on IEC 606644 from which further information can be obtained.

NOTE 2 A creepage distance cannot be less than th€,associated clearance. The shortest creepage distance
possible is equal to the required clearance.

NOTE 3 See Annex S for guidance.
20.1 Clearances

Clearances shall not be less than the values shown in Table 22 for case A, taking into
account the pollution degréee and the rated impulse voltage required to serve the
overvoltage categories of “Fable 21, except that, for basic insulation and functional
insulation, smaller distantes may be used if the control meets the impulse withstand test of
20.1.12 and the parts aré’rigid or held by mouldings, or if the construction is such that there is
no likelihood of the-distances being reduced by distortion or by movement of the parts (for
example, during. operation or during assembly), but in no case shall the clearances be less
than the values for case B.

Compliance-is checked by inspection, by measurement and, if necessary, by the test of
20.1.12.

NOTE 1 Controls normally are expected to comply with the requirements for the overvoltage category of
equipment in which they are used unless special circumstances determine other categories to be appropriate.
Annex L provides guidance.

NOTE 2 Controls which are constructed in accordance with the minimum dimensions of Table 22, for case A,
need not be subjected to the impulse test of 20.1.12. For further information on case A and case B, see 5.1.3.2 and
5.1.3.3 of IEC 60664-1:2007.

Detachable parts are removed. Clearances are measured with movable parts and parts such
as hexagon nuts which can be assembled in different orientations placed in the most
unfavourable position.

A force is applied to bare conductors and accessible surfaces in order to attempt to reduce
clearances when making the measurement.
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The force is: 2 N for bare conductors;
30 N for accessible surfaces.

The force is applied by means of the test finger of Figure 2. Apertures are assumed to be
covered by a piece of flat metal.

NOTE Clearances are measured as specified in Annex B.

Table 21 (20.1 of edition 3) — Rated impulse voltage for equipment energized directly
from the supply mains (from IEC 60664-1:2007, Table F.1)

Nominal voltage of the supply Voltage line-to- Rated impulse voltage required
based on IEC 60038 2° neutral derived according to overvoltage category\®
v from nominal v
voltages a.c. or
Three-phase Single-phase ¢ d.c. up to and I I n v
four-wire systems including
systems @ v
50 330 500 800 1500
100 500 800 1500 2 500
120/240 150 800 1500 2 500 4 000
230/400 300 1500 2 500 4 000 6 000
277/480
400/690 600 2.500 4 000 6 000 8 000

a8 The first value listed is the line-to-neutral or the line-to-earth voltage and the second value listed is the
line-to-line voltage.

b For controls capable of generating an overvoltage_at the control terminals, for example, switching
devices, the rated impulse voltage implies that\the’control shall not generate overvoltage in excess of
this value when used in accordance with the relevant standard and instructions of the manufacturer.

¢ See Annex L for an explanation of overyoltage categories and Annex M for application guidance.
Overvoltage category may be specifieddn\a part 2 or in the final equipment standard.

d See Annex K for other supply systems (for example, note that some three-phase, three-wire systems
require higher rated impulse voltage than three-phase four-wire systems of similar voltage).
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Table 22 (20.2 of edition 3) — Clearances for insulation co-ordination
(from IEC 60664-1:2007, Table F.2)

Rated Clearances in air up to 2 000 m above sea-level °
impulse mm
voltage C A Case B
from ase (impulse test required — see 20.1.12)
Table 21 @
Pollution degree ° Pollution degree °
kV 1 2 3 4 1 2 3 4
0,33 0,01 0,01
0,50 0,04 0,20 0,04 0,2
0,8
0,80 0,10 1,6 0,1 0,8
1,6
1,5 0,5 0,5 0,3 0,3
2,5 1,5 1,5 1,5 0,6 0,6
4,0 3 3 3 3 1,2 1,2 1,2
6,0 5,5 5,5 5,5 5,5 2 2 2 2
8,0 8 8 8 8 3 3 3 3

NOTE For small values of clearances, the uniformity of the electric field can‘déteriorate in the presence of
pollution, making it necessary to increase the clearance values above the.values of case B.

a For functional insulation, the rated impulse voltage is derived from the value in column 3 of Table 21

which covers the measured voltage across the clearance, unless, otherwise declared and justified by the
manufacturer. If the secondary winding of the stepdown tran§former is earthed, or if there is an earthed
screen between the primary and secondary windings, the reference for the rated impulse voltage for the
clearances of basic insulation on the secondary side shall be one step lower than that which covers the
rated input voltage of the primary side of the transformer.

The use of an isolating transformer without an earthed protective screen does not allow a reduction in the
rated impulse voltage.

For altitudes of more than 2 000 m above sea=level, the values for clearances shall be multiplied with the
correction factor specified in IEC 60664-1:2007,"Table A.2.

An explanation of pollution degree is given'in Annex N.

20.1.1 The clearances of.basic insulation shall be sufficient to withstand the overvoltages
that can be expected in use, taking into account the rated impulse voltage. The values of
Table 22, case A apply.éxcept as permitted by 20.1.7.

Compliance is checked by measurement.

20.1.1.1 If (the control is supplied from a dedicated battery which has no provision for
charging from an external mains supply, the rated impulse voltage shall be assumed to be
71 V peak.

2011:2 For functional insulation, Table 22, case A applies

~ except as permitted by 20.1.7;
or

— except that clearances for electronic controls are not specified if the requirements of

H.27.1.1.3 are met with the clearances short-circuited.

20.1.3 Compliance with 20.1 is checked by measurement using the methods of measurement
as given in Annex B and Figure 17.



https://iecnorm.com/api/?name=3b28c246cd3f8aac2b1ca2e8a53f8d0e

IEC 60730-1:2013+AMD1:2015 - 127 -
+AMD2:2020 CSV © IEC 2020

20.1.3.1 For controls provided with an equipment inlet or socket-outlet, the measurements
are made twice, once with an appropriate connector or plug inserted, and once without a
connector or plug inserted.

20132 For terminals intended for the connection of external conductors the

measurements of such terminals are made twice, once with conductors of the largest
cross-sectional area used in 10.1.4 fitted, and once without conductors fitted.

20.1.3.3 For terminals intended for the connection of internal conductors, the
measurements of such terminals are made twice, once with conductors of the minimum
cross-sectional area used in 10.2.1 fitted, and once without conductors fitted.

20.1.4 Distances through slots or openings in surfaces of insulating material aremeasured
to metal foil in contact with the surface. The foil is pushed into corners and the like by means
of the standard test finger shown in Figure 2, but is not pressed into openings.

20.1.5 The standard test finger is applied to apertures as specified_in 8.1, the distance
through insulation between live parts and the metal foil shall then not.be reduced below the
values specified.

20.1.6 If necessary, a force is applied to any point on bare live-parts which are accessible
before the control is mounted, and to the outside of surfaces-which are accessible after the
control is mounted, in an endeavour to reduce the creepage distances, clearances and
distances through insulation while taking the measurements.

20.1.6.1 The force is applied by means of the standard test finger and has a value of:

— 2 N for bare live parts;
— 30 N for accessible surfaces.

Compliance is checked by measurement and by test if necessary.

20.1.7 For basic insulation and-functional insulation, smaller distances may be permitted
if the control meets the impulse withstand test of 20.1.12 and the parts are rigid or held by
mouldings, or if the construction is such that there is no likelihood of the distances being
reduced by distortion, by movement of the parts, or during assembly, but in no case shall the
clearances be less than;the values for case B.

Compliance is checked by the test of 20.1.12.

When testing functional insulation, the impulse voltage is applied across the clearance.

NOTE \When carrying out the impulse test, parts or components of the control can be disconnected if necessary.

20.1.7.1 For micro-disconnection and micro-interruption, there is no specified minimum
distance for the clearance between the contacts and between those current-carrying parts

Where the clearance varies with the movement of the contacts.-Fer-otherparts-separated-by

20.1.7.2 For full disconnection, the values specified in Table 2Z, case A apply to parts
separated by the switching element including the contacts, when the contacts are in the fully
open position.

20.1.8 Clearances of supplementary insulation shall be not less than those specified for
basic insulation in Table 22, case A.

Compliance is checked by measurement.
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20.1.9 Clearances of reinforced insulation shall be not less than those in Table 22, case A
but using the next higher step for rated impulse voltage as a reference.

NOTE For double insulation, where there is no intermediate conductive part between the basic insulation and
supplementary insulation, clearances are measured between live parts and the accessible surface or

accessible metal parts. The insulation system Is treated as reinforced insulation.

Compliance is checked by measurement.

20.1.10 For controls or portions of controls supplied from a transformer with double
insulation, clearances of functional insulation and basic insulation on the secondarycsidé
are based on the secondary voltage of the transformer which is used as the nominal yoltage
of Table 21.

NOTE 1 The use of a transformer with separate windings alone does not allow a change Vof overvoltage
category.

In the case of supply voltages derived from transformers without separate’windings, the rated
impulse voltage shall be determined from Table 21 based on the primary voltage for step-
down transformers, and based on the maximum measured r.m.s. Vvalue of the secondary
voltage for step-up transformers.

Part 2s may specify alternative criteria for some situations, for-example, high voltage ignition
sources.

Annex F, Table F.2 of IEC 60664-1:2007 gives clearance dimensions for higher impulse
withstand voltages.

NOTE 2 See also references in Clause 24.

Compliance is checked by measurement,of.test if necessary.

20.1.11 For circuits having ELV fevels which are derived from the supply by means of
protective impedance, clearances of functional insulation are determined from Table 21
based on the maximum measured-value of the working voltage in the ELV circuit.

20.1.12 The impulse voltage test, when required, is applied in accordance with 6.1.2.2.1 of
IEC 60664-1:2007.

Part 2s may specifysenvironmental test conditions.

The impulse_voltage is applied between live parts and metal parts separated by basic
insulationor functional insulation.

NOTE™ in" the case of functional insulation, parts or components of the control can be disconnected if
negessary.

20.1.13 If the secondary of a transformer is earthed, or if there is an earthed screen between
the primary and secondary windings, the clearances of basic insulation on the secondary
side shall not be less than those specified in Table 22 but using the next lower step for rated
impulse voltage as a reference.

NOTE The use of an isolating transformer without an earthed protective screen or earthed secondary does not
allow a reduction in the rated impulse voltage.

For circuits supplied with a voltage lower than rated voltage, for example, on the secondary
side of a transformer, clearances of functional insulation are based on the working
voltage, which is used as the rated voltage for Table 21.
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20.1.14 See Annex J.

20.1.15 See Annex H.

—20-2—C€reepage distances

20.2.1 Controls shall be constructed so that creepage distances for basic insulation are
not less than those specified in Table 23 for the rated voltage, taking into account the material
group and the pollution degree.

Creepage distances are not specified for electronic controls if the requirements , of
H.27.1.1.3 are met with the creepage distance short-circuited.

Compliance is checked by inspection and measurement.

Detachable parts are removed. Creepage distances are measured with movable parts and
parts which can be assembled in different orientations placed in the 'miost unfavourable
position.

A force is applied to bare conductors and accessible surfaces jn order to attempt to reduce
creepage distances when making the measurement.

The force is: 2 N for bare conductors;
30 N for accessible surfaces.

The force is applied by means of the test finger af\Figure 2. Apertures are assumed to be
covered by a piece of flat metal.

NOTE Creepage distances are measured as specifiedin Annex B.

20.2.2 Controls shall be constructed so that creepage distances for functional insulation
are not less than those specified in/Table 24 for working voltage, taking into account the
material group and the pollution degree.

Part 2s may specify alternative-criteria for some situations, for example, high voltage ignition
sources.

Compliance is checked'*by inspection and measurement.

Detachable parts are removed. Creepage distances are measured with movable parts and
parts which(can be assembled in different orientations placed in the most unfavourable
position.

A force-is applied to bare conductors and accessible surfaces in order to attempt to reduce
creepage distances when making the measurement.

The force is: 2 N for bare conductors;
30 N for accessible surfaces.

The force is applied by means of the test finger of Figure 2. Apertures are assumed to be

V) . L L] A e L
covercu vy a preclc Ul Iiat 1Ticidl.

NOTE 1 Creepage distances are measured as specified in Annex B.
NOTE 2 The relationship between material group and proof tracking index (PTI) values is found in 6.13.
The PTI values refer to values obtained in accordance with IEC 60112, and tested with solution A.

Materials, the PTI values of which have previously been found to comply with these material groups, are acceptable
without further testing.
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NOTE 3 For glass, ceramics, or other inorganic insulating materials which do not track, creepage distances need
not be greater than their associated clearance for the purpose of insulation co-ordination.

Table 23 (20.3 of edition 3) — Minimum creepage distances for basic insulation

Creepage distances @
Rated mm

voltage Pollution degree

up to and Printed wiring

including material b 1 2 3 4

Pollution degree Material group Material group Material group

\ 1° 24 | 1 1 e | 1 1 e | 1 1 ¢
50 0,025 0,04 0,2 0,6 0,9 1,2 1,5 1,7 1,9 2,0 2,5 3,2
125 0,16 0,25 0,3 0,8 1,1 1,5 1,9 21 2,4 2,5 3,2 4,0
250 0,56 1 0,6 1,3 1,8 2,5 3,2 3,6 4,0 5,0 6,3 8,0
400 1 2 1,0 2,0 2,8 4,0 5,0 5,6 6,3 8,0 10,0 12,5
500 1,3 2,5 1,3 2,5 3,6 5,0 6,3 7.1 8,0 10,0 | 12,5 16,0
630 1,8 3,2 1,8 3,2 4,5 6,3 8,0 9,0 10,0 ) 12,5 | 16,0 20,0
800 2,4 4 2,4 4,0 5,6 8,0 10,0 | 11,0 (12,5 | 16,0 | 20,0 25,0

a8 Lacquered conductors of windings are considered to be bare conductorscbdt creepage distances are not
required to be larger than the associated clearance specified in Table 22.

b When printed circuit boards are coated in accordance with Annex P or Clause Q.1 and the coating has a PTI of
at least 175, the values specified for pollution degree 1 are pefmitted. The PTI shall be measured in
accordance with I[EC 60112.

¢ Material groups I, Il, Illa and Illb.
Material groups |, Il and llla.

€ Material group Ill includes Illa and Illb. Material group( lllb is not permitted for application above 630 V or for
application in pollution degree 4.

Compliance is checked by measurement.
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Table 24 (20.4 of edition 3) — Minimum creepage distances
for functional insulation

Creepage distances ° °

Working mm

voltage PeoHutien-degree

r.m.s.?a Printed wiring

material d 1 2 3 4
\ Pollution degree Material group Material group Material group
1¢ 2f | 1 11 | 1 19 | 1 19

10 0,025 0,04 0,08 | 0,40 | 0,40 | 0,40 1 1 1 1,6 1,6 1,6
12,5 0,025 0,04 0,09 | 0,42 | 0,42 | 0,42 | 1,05 | 1,05 | 1,05 1,6 1,6 1,6
16 0,025 0,04 0,1 0,45 | 0,45 | 0,45 1,1 1,1 1,1 1,6 1,6 1,6
20 0,025 0,04 0,11 | 0,48 | 0,48 | 0,48 1,2 1,2 1,2 1,6 1,6 1,6
25 0,025 0,04 (0,125 | 0,5 0,5 0,5 1,25 | 1,25 | 1,25 1,7 1,7 1,7
32 0,025 0,04 0,14 | 0,53 | 0,53 | 0,53 1,3 1,3 1,3 1,8 1,8 1,8
40 0,025 0,04 0,16 | 0,56 0,8 1,1 1,4 1,6 1,8 1,9 2,4 3
50 0,025 0,04 0,18 0,6 0,85 1,2 1,5 1,7 N9 2 2,5 3,2
63 0,04 0,063 | 0,2 0,63 0,9 1,25 1,6 1,8 2 21 2,6 3,4
80 0,063 0,1 0,22 | 0,67 | 0,95 1,3 1,7 1,9 21 2,2 2,8 3,6
100 0,1 0,16 0,25 | 0,71 1 1,4 1.8 2 2,2 2,4 3 3,8
125 0,16 0,25 0,28 | 0,75 | 1,05 1,5 19 21 2,4 2,5 3,2 4
160 0,25 0,4 0,32 0,8 1,1 1,6 2 2,2 2,5 3,2 4 5
200 0,4 0,63 0,42 1 1,4 2 2,5 2,8 3,2 4 5 6,3
250 0,56 1 0,56 | 1,25 1,8 2,5 3,2 3,6 4 5 6,3 8
320 0,75 1,6 0,75 1,6 242 3,2 4 4,5 5 6,3 8 10
400 1 2 1 2 2,8 4 5 5,6 6,3 8 10 12,5
500 1,3 2,5 1,3 2,5 3,6 5 6,3 7.1 8 10 12,5 16
630 1,8 3,2 148 3,2 4,5 6,3 8 9 10 12,5 16 21
800 2,4 4 24 4 5,6 8 10 11 12,5 16 20 25

28  For higher working voltages,“the values of Table F.4 of IEC 60664-1:2007 apply.

b For glass, ceramics and’other inorganic materials which do not track, creepage distances need not be
greater than their asseciated clearance.

¢ There are no requifements across micro-interruption other than between terminals and terminations.
Between termijnals and terminations, the requirements are as specified in this table.

d  When printed-circuit boards are coated in accordance with Annex P or Clause Q.1 and the coating has a PTI
of at least*175, the values specified for pollution degree 1 are permitted. The PTI shall be measured in
accordance with [EC 60112.

€  Material groups I, Il, llla and Illb.
Material groups |, Il and llla.

9. Material group Il includes Illa and Illb. Material group IlIb is not permitted for application above 630 V or for
application in pollution degree 4.

Compliance is checked by inspection.

20.2.3 Creepage distances of supplementary insulation shall be not less than those
appropriate for basic insulation taking into account the material group and the pollution
degree.

Compliance is checked by inspection and measurement.
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20.2.4 Creepage distances of reinforced insulation shall be not less than double those
appropriate for basic insulation, taking into account the material group and the pollution
degree.

(‘nm'nli:mnn is checked hy inQ’npr‘finn and measurement

20.2.5 See Annex J.

20.3 Solid insulation

Solid insulation shall be capable of durably withstanding electrical and mechanical stressés as
well as thermal and environmental influences which may occur during the anticipatedilife of
the equipment.

20.3.1 There is no dimensional requirement for the thickness of basic Minsulation or
functional insulation.

20.3.2 The distance through insulation for supplementary insulation and reinforced
insulation, for working voltages up to and including 300 V, between.metal parts shall not be
less than 0,7 mm.

NOTE This does not imply that the distance has to be through insulation”enly. The insulation can consist of solid
material plus one or more air layers.

For controls having parts with double insulation where there is no metal between basic
insulation and supplementary insulation, the measurements are made as though there is a
metal foil between the two layers of insulation.

20.3.2.1 The requirement of 20.3.2 does notvapply if the insulation is applied in thin sheet
form, other than mica or similar scaly material.

— For supplementary insulation, it‘consists of at least two layers, provided that each of the
layers withstands the electric strefigth test of 13.2 for supplementary insulation.

— For reinforced insulation, it.consists of at least three layers, provided that any two layers
together withstand the electric strength test of 13.2 for reinforced insulation.

Compliance is checked byinspection and by test.

20.3.2.2 The requirement of 20.3.2 does not apply if the supplementary insulation or the
reinforced insulation is inaccessible and meets one of the following criteria.

— The maximim temperature determined during the tests of Clauses 27 and H.27 does not
exceed the'permissible value specified in Table 13.

— Thesinsulation, after having been conditioned for 168 h in an oven maintained at a
temperature equal to 25 K in excess of the maximum temperature determined during the
tests of Clause 14, withstands the electric strength test of 13.2, this test being made on
the insulation both at the temperature occurring in the oven and after cooling to
approximately room temperature.

For optocouplers, the conditioning procedure is carried out at a temperature of 25 K in excess
of the maximum temperature measured on the optocoupler during the tests of Clauses 14, 27

and H 27 thg ontocounler beina onerated tinder tha maost unfavaurahlg caonditione which
GHo—H—=<—t1e—optecoUpter—peiig—opeiatea—uhcer—Re—hRost—uhavotiabte—cohRaHeoRsS—AMHGEH

occur during these tests.

Compliance is checked by inspection and by test.
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21 Resistance to heat, fire and tracking

21.1 General requirements

All non-metallic parts of a control shall be resistant tao heat fire and tmr‘king

Compliance is checked by the tests of 21.2, except that independently mounted controls
are checked by the tests of 21.3.

No requirements exist for small parts as defined in 3.1 of IEC 60695-2-11:2000.

NOTE In the USA, compliance is checked by the procedure given in Annex D.
21.2 Integrated, incorporated and in-line cord controls

The following test sequences shall be conducted as appropriate to the position or function of
the non-metallic part and the declared ball pressure and glow-wire test temperatures.

NOTE Controls can be used in widely different end applications. Selection of testiuevels from the requirements
below can be influenced by consideration of the end-application standard’s requirements.

21.2.1 For parts which are accessible when the control is mounted in its manner of intended
use, and the deterioration of which may result in the control becoming unsafe:

—  ball pressure test 1 of G.5.1;
— the glow-wire test of Clause G.2 carried out at 550 °C.

21.2.2 For parts which retain in position (current-carrying parts other than electrical
connections:

— ball pressure test 2 of G.5.2;
— the glow-wire test of Clause G.2 earried out at 550 °C.

NOTE The tests are not applicable to parts retaining in position current-carrying parts in low-power circuits as
described in H.27.1.1.1

21.2.3 For parts which maintain or retain in position electrical connections,
— ball pressure test 2.0 G.5.2,

followed by the glow-wire test at the temperature appropriate for the application and as
declared for thescontrol:

NOTE 1 See Annex F for further information.

Glow-wire test at 650 °C

—_\the glow-wire test of Clause G.2 carried out at 650 °C.
Glow-wire test at 750 °C

— the glow-wire test of Clause G.2 carried out at 750 °C.

Glow-wire test at 850 'C
— the glow-wire test of Clause G.2 carried out at 850 °C.

The tests are not applicable to parts retaining in position current-carrying parts in low-power
circuits as described in H.27.1.1.1.

NOTE 2 Controls can be used in widely different end applications. Selection of test levels from the requirements
below can be influenced by consideration of the end-application standard’s requirements.
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NOTE 3 For controls intended for incorporation into appliances within the scope of IEC 60335-1 parts within
3 mm of electrical connections can be evaluated as per 30.2 of that standard.

21.2.4 For all other parts, (except decorative trim, knobs, etc.)

— the glnuv-m/irn test of Clause G 2 carried outat 550 °C

shall be carried out.

NOTE Unless otherwise indicated in a part 2, diaphragms, gaskets and sealing rings of glands are not subjected
to the tests of 21.2.4.

21.2.5 Void
21.2.6 Void
21.2.7 Resistance to tracking

All non-metallic parts for which a creepage distance is specified«in/20.2 shall have a
resistance to tracking as declared.

NOTE 1 Required values of resistance to tracking are given either in the Part 2s of IEC 60730 or in the relevant
equipment standard.

Controls designed for operation at ELV levels are not subjected to a tracking test.

NOTE 2 Within a control, different parts can have different Pl values appropriate to the micro-environment of
the part.

Compliance is checked by the tests of Clause-G.4 carried out at one of the following PTI
values as declared in Table 1, requirement 30:

- 100 V;

- 175 V;

- 250 V;

— 400 V;

- 600 V.

NOTE 3 For the purposes_'of 21.2.7, the proximity of arcing contacts is not considered to increase the deposition
of external conductive material as the endurance tests of Clause 17, followed by the electric strength tests of
Clause 13, are deemed‘sufficient to determine the effect of pollution arising from within the control.

21.3 Independently mounted controls

The testtsequence of 21.2.1 through 21.2.7 applies, preceded by the preconditioning of
21.3.1.

21:3:1 Preconditioning
Preconditioning shall be carried out in a heating cabinet as follows:

— without T rating: 1 x 24 h at (80 + 2) °C, the circuit of the switching part and the driving
mechanism not being connected. with detachable covers removed:

— with T rating for temperatures not exceeding 85 °C: 1 x 24 h at (80 # 2) °C, the switching

part of the control and the driving mechanism not being connected and without covers
and subsequently 6 x 24 h at (Tp,.x * 2) K with covers, with the circuit of the switching
part and driving mechanism being connected;

— with T rating for temperatures exceeding 85 °C: 6 x 24 h at (T, * 2) K with covers, with
the circuit of the switching part and driving mechanism being connected.
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214 Controls with mercury-tube switch

- 135 -

Controls employing a mercury-tube switch intended for connection to a working-voltage
circuit as defined in 2.1.3 shall perform acceptably when tested in series with a standard
non-renewable cartridge fuse on a d.c. circuit of the voltage specified for test in 17.1.1, except

that a.c. with a non-inductive load may be employed Iif the device Is Intended for use on
a.c. only. The fuse rating and capacity of the test circuit shall be as specified in Table 25.

The enclosure and any other exposed metal are to be grounded and cotton is to be placed
around all openings in the enclosure.

There shall be no ignition of the cotton or insulation on circuit conductors nor emisSion of
flame or molten metal except mercury from the enclosure housing the switch. Wiring<attached
to the device, except tube leads, shall not be damaged. Successive operations, \are to be
conducted by alternately closing the mercury-tube switch on the short circuit and,closing the
short circuit on the mercury tube by means of any suitable switching device.

NOTE In the countries members of CENELEC, 21.4 does not apply.

Table 25 (21.4 of edition 3) — Mercury switch short-circuit conditions

\% Maximum rating 2@ S.C. cAurrent Minimbm-fuse rating ® ©
0-125 126-250 251-660
0-250 2 000 VA 1000 20 15 -
0-250 30A 3 500 30 30 -
0-250 63 A 3 500 70 70 -
251-660 63 A 5 000 - - 30

a8 Requirements for applications greater than 63 A are under consideration.

b Minimum fuse rating shall be at least equal.todswitch ampere rating or the nearest standard fuse not exceeding

four times motor full-load ampere rating and\in any case not less than that shown.

¢ For the purpose of this test, ampere ratings for fuses are 15, 20, 25, 30, 35, 40, 45, 50, 60, 70, 80, 90, 100,
110, 125, 150, 175, 200, 225, 250. Intermediate size fuses may be used.

Cotton used shall be as specified in Annex C.

The switch need not be' operative after the tests.

22 Resistance to corrosion

22.1 Resistance to rusting

22.1.1 Ferrous parts, including covers and enclosures, the corrosion of which might impair
cempliance with this standard, shall be protected against corrosion.

22.1.2 This requirement does not apply to temperature sensing elements or to other
component parts whose performance would be adversely affected by protective treatment.

22.1.3 Compliance is checked by the following test:

22.1.4 The parts are subjected to a test of 14 days duration at 93 % to 97 % relative
humidity at (40 +2) °C.

22.1.5 After the parts have been dried for 10 min in a heating cabinet at a temperature of
(100 + 5) °C, their surfaces shall show no corrosion which might impair compliance with
Clauses 8, 13, and 20.
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22.1.6 Traces of rust on sharp edges and a yellowish film removable by rubbing are ignored.

NOTE 1 Parts protected by enamelling, galvanizing, sherardizing, plating or other recognized equivalent
protection are deemed to meet this requirement.

NUTE 2 FOr simdll nelicdal SPrings and the 1ke, dald 1ol Pparts exposed 10 dDIrasiOfn, a Idyer O grease Call provide
sufficient protection against rusting. Such parts are subjected to the test only if there is doubt about the
effectiveness of the grease film, and the test is then made without removal of the grease.

23 Electromagnetic compatibility (EMC) requirements — Emission
See also Clause H.23.

23.1 Free-standing and independently mounted controls, which cycle during- normal
operation, shall be so constructed that they do not generate excessive radioginterference.
Integrated and incorporated controls are not subjected to the tests of 23.1,.asthe result of
these tests can be affected by the incorporation of the control in equipment. They may,
however, be carried out on such controls if requested by the manufacturef:

Equipment that uses integrated or incorporated controls shouldyecomply with its relevant
product EMC standard. Integrated and incorporated controls, are tested in the end use
equipment.

Compliance is checked by one of the following methods:
a) Testing in accordance with CISPR 14-1, with the/following modification and/or CISPR 22,
class B. In 4.2.3.3 of CISPR 14-1:2005, the value of 200 ms is replaced by 20 ms.

b) Testing as detailed in 23.1.1 and 23.1.2( resulting in a maximum duration of radio
frequency emission of 20 ms. Where sueh controls have a click rate greater than 5,
method a) shall be followed.

c¢) Examination and/or tests to show_that the minimum time between contact operations
during normal operation cannot be.less than 10 min.

Compliance with method b) or c) shows compliance with method a).
23.1.1 Test conditions
Three One previously tintested samples-are is subjected to the test.

The electrical and-thermal conditions are as specified in 17.2 and 17.3, except as follows:

— for sensing controls, the rate of change of activating quantities is aq and f4;

— for non-sensing controls, the controls are caused to operate at the lowest contact
operating speed possible during normal operation;

— «for controls declared for use with inductive loads, the power factor is 0,6, unless declared
otherwise in Table 1, requirement 7. For controls declared with purely resistive loads, the
power factor is 1,0.

23.1.2 Test procedure

The control is operated for five cycles of contact operation.

The duration of radio interference is measured by an oscilloscope connected to the control so
as to measure the voltage drop across the contacts.

NOTE For the purpose of this test, radio interference is any observed fluctuation of voltage across the contacts
which is superimposed on the supply waveform as a result of contact operation.
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23.2 Controls for ISM (Industrial, Scientific and Medical) equipment and free-standing,
independently mounted and in-line cord controls for use with ISM equipments shall comply
with the requirements of CISPR 11.

NOTE See also Table 1. requirement 89.

24 Components

24.1 Transformers intended to supply power to a SELV-circuit or PELV-circuit shall be of the
safety isolating type and shall comply with the relevant requirements of IEC 61558-2-6.

of 1EC 60384-14. Capacitors connected between two line conductors or betweer a line
conductor and the neutral or between hazardous live parts and protective earth’shall be in
accordance with IEC 60384-14 and shall be used in accordance with its rated values.

Fuses shall comply with the requirements of IEC 60127-1 or IEC 60269-1,.as appropriate.

If varistors are used as surge protective devices, they shall be Seftected to withstand the
impulses corresponding to the installation class for which is intended to be used. Additionally, if
they are connected to the supply mains, they shall comply withNEC 61051-1, IEC 61051-2 or
IEC 61051-2-2.

24.1.1 Controls that incorporate a transformer as the.source of supply to a SELV-circuit or
PELV-circuit are subjected to an output test with thé\primary energized at the upper limit of
the rated voltage as indicated in 17.2.2, 17.2.3.1 and-17.2.3.2.

Switch mode power supplies or transformerfs’ used in converters shall comply with the
requirements of IEC 61558-2-16.

Under any non-capacitive conditions~of/loading (from no load to the short-circuiting of any or
all secondary SELV- or PELV-circuit terminals) and without disturbing internal connections,
the secondary output voltage shall)not be greater than that defined in 2.1.5.

If a converter or switch mode power supply is used as the source of supply to a SELV-circuit
or PELV-circuit, Clause T=8'*applies.

The secondary output power at the terminals to an isolated limited secondary circuit shall
not exceed 100-VA and the secondary output current shall not exceed 8 A after 1 min of
operation with~overcurrent protection, if provided, bypassed.

24.2 Components other than those detailed in 24.1 are checked when carrying out the tests
of this(standard.

24.2.1 However, for components which have previously been found to comply with a relevant
[EC safety standard, to reduce the testing necessary, assessment is limited to the following:

a) the application of the component within the control is checked to ensure that it is covered
by previous testing to the IEC safety standard;

b) testing according to this standard of any conditions not covered by the previous tesiing 1o
the IEC safety standard.

See also Annex J.

24.3 Annex U is not applicable to relays used as components in a control.
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24.4 Switch mode power supplies not covered by 24.2.1, including their peripheral circuitry,
used in electronic controls shall comply with the tests of 24.4.1 and all of the applicable
requirements of this standard.

NOTE Subclause 24.4.1.11 gives the compliance criteria for the tests.

24.4.1 Overload tests for switch mode power supplies

24.41.1 Each output winding, or section of a tapped winding, is overloaded in turn, one at a
time, while the other windings are kept loaded or unloaded, whichever load conditions af
normal use is the least favourable.

24.4.1.2 The overload is carried out by connecting a variable resistor (or an electronic load)
across the winding or the rectified output. The resistor is adjusted as quickly as possible and
readjusted, if necessary, after 1 min to maintain the applicable overload.,~No further
readjustments are then permitted.

24.4.1.3 For this test, any protective devices such as a fuse, manual reset circuit protector,
thermal protector, etc. are allowed to remain in the circuit.

24.4.1.4 If overcurrent protection is provided by a current-breaking device, the overload test
current is the maximum current which the overcurrent protection device is just capable of
passing for 1 h. If this value cannot be derived from the specification, it is to be established by
test.

24.4.1.5 If no overcurrent protection is provided,~the maximum overload is the maximum
power output obtainable from the power supply.

24.4.1.6 In case of voltage foldback, the, overload is slowly increased to the point which
causes the output voltage to drop by 5 %. he overload is then established at the point where
the output voltage recovers and held for\the duration of the test.

24.4.1.7 The duration of the test«is to be for 1 h or until ultimate results are reached.

24.4.1.8 The maximum open<circuit voltage of each winding (directly at the winding of the
transformer) and the maximum load current are measured and recorded such that the
maximum output power may be determined.

24.4.1.9 The maximum open circuit voltage measurements shall be made during normal
operation and under single component failure, see Table H.24.

24.4.1.10 -For SELV applications, where the maximum open circuit voltage measured directly
at the secondary of the transformer exceeds the limits specified in 2.1.5, the measurement of
the maximum output voltage of each winding may be made after certain protective
impedances. In this case, the limits shall be in accordance with H.8.1.10.1.

24.4.1.11 Following each test (while still in a heated condition), the transformer is to
be subjected to the electric strength test of 13.2.

24.4.1.12 Compliance shall be in accordance with items a), b), c), d), e) and f) of H.27.1.1.3.

24.5 Annex J is not applicable to thermistors used in a circuit which meets all of the
following requirements:

— type 1 control as declared in Table 1, requirement 39;
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— connected to a SELV/PELYV circuit as specified in Clause T.1, or protected against the risk
of electric shock through double or reinforced insulation, or by means of protective
impedance;

low power circuit as specified in H.27.1.1.1, or the control or final equipment complies with

— the control or final equipment complies with Clause H.27 when the thermistor is open or
short circuited;

— control with class A control functions as declared in Table 1, requirement 92.
25 Normal operation

25.1 General

See Annex H.

25.2 Overvoltage and undervoltage test
A control incorporating an electro-magnet shall operate as intended_atfany voltage within the

range of 85 % of the minimum rated voltage and 110 % of the,\maximum rated voltage,
inclusive.

Compliance is checked by subjecting the control to the following tests at the maximum and
minimum operating conditions declared, except that only~a control having T, less than 0 °C

is tested at T,,;,:

The control is subjected to 1,1 Vg .., until gqiilibrium temperature is reached and then
tested immediately for operation at 1,1 Vg ..« and at rated voltage.

The control is also subjected to 0,85 Vg .+ until equilibrium temperature is reached and then
tested immediately for operation at 088\Vg ,in.

26 Electromagnetic compatibility (EMC) requirements — Immunity

See Clause H.26.

NOTE In general, the tests of Clause H.26 are not applicable to non-electronic controls because of their
tolerance to such perturbations. The appropriate tests for specific types of non-electronic controls are typically
included in other clauses of the appropriate part 2.

27 Abnormal operation
27.1 (See Annex H and Annex J.

27.2 Burnout test

Controls incorporating electro-magnets shall withstand the effects of blocking of the control
mechanism.

Complifance s thecked by thetestsof 272 1anmd 27272

NOTE For relays and contactors, compliance with this requirement is established by successful completion of the
tests of Clause 17.

27.2.1 The control mechanism is blocked in the position assumed when the control is
de-energized. The control is then energized at rated frequency and rated voltage as indicated
in 17.2.2, 17.2.3.1 and 17.2.3.2.
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The duration of the test is either 7 h; or until an internal protective device, if any, operates; or
until burnout, whichever occurs first.

27.2.2 After this test, the control shall be deemed to comply if:

— there has been no emission of flame or molten metal, and there is no evidence of damage
to the control which would impair compliance with this standard;

— the requirements of 13.2 are still met.

NOTE The control need not be operative following the test.
27.2.3 Blocked mechanical output test (abnormal temperature test)

Controls with motors, such as electric actuators, shall withstand the effects of blocked output
without exceeding the temperatures indicated in Table 26. Temperatures are meastired by the
method specified in 14.7.1. This test is not conducted on controls with motors, such as
electric actuators, where, when tested under blocked output conditions for 7+h,Jany protective
device, if provided, does not cycle under stalled conditions, and which”do not exceed
temperature limits in Table 13.

27.2.3.1 Controls with motors, such as electric actuators, are tested for 24 h with the output
blocked at rated voltage and in a room temperature in the range of 15 °C to 30 °C, the
resulting measured temperature being corrected to a 25 °C refetence value.

NOTE In Canada and the USA, the test is conducted at the voltages indicated in 17.2.3.1 and 17.2.3.2.

For controls with motors declared for three-phase operation, the test is to be carried out with
any one phase disconnected.

Table 26 (27.2.3 of edition 3) ~Maximum winding temperature
(for test of mechanical blocked output conditions)

Condition Temperature of insulation by class
°C
A E B F H 200 220 250
If impedance protected: 150 165 175 190 210 230 250 280

If protected by protectivendevices:

During first hour 200 215 225 240 260 280 300 330

— maximumvalue

Aftenfirst hour
=maximum value 175 190 200 215 235 255 275 305
— arithmetic average 150 165 175 190 210 230 250 280

27.2.3.2 The average temperature shall be within the limits during both the second and the
twenty-fourth hours of the test.

NOTE The average temperature of a winding is the arithmetic average of the maximum and minimum values of
the winding temperature during the 1 h period.

27.2.3.3 During the test, power shall be continually supplied to the motor.
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27.2.3.4 Immediately upon completion of the test, the motor shall be capable of withstanding
the electric strength test specified in Clause 13, without first applying the humidity treatment
of 12.2.

27 3 Overvoltage and undervoltage test

27.4 See Annex H.

27.5 Overload tests-on-in-line-cordscontrels

27.5.1 General

and-provided-with-a-plug-and-socketoutletyThe tests are conducted as follows.

— Controls as specified without protective devices and without incorporated fuses are
loaded for 1 h with the conventional tripping current for the fuse which in the installation
will protect the control.

— Controls protected by protective devices (including fuses) are loaded in such a way that
the current through the ‘eontrol is 0,95 times the current with which the protective device
releases after 1 h. The temperature rise is measured after a steady state has been
reached or after 4 hywhichever is the shorter time.

— Controls protected by incorporated fuses complying with IEC 60127-1 shall have those
fuses replaced.by links of negligible impedance and shall be loaded in such a manner that
the currentthrough the links shall be 2,1 times the rated current of the fuse. The
temperature rise is measured after the—electronic control has been loaded for 30 min.
The walue 2,1 times can be de-rated by 0,5 %/K, if the overload test is carried out at a
higher'temperature compared to normal room temperature.

— €ontrols protected both by incorporated fuses and by protective devices are loaded either
ds described above with incorporated fuses or with another protective device, choosing
the test requiring the lower load.

— Controls protected by protective devices which will short-circuit only in case of overload
shall be tested both as controls with protective devices and as controls without
protective devices.

27.5.2 Overload tests carried out on in-line cord controls as indicated in 11.10.2 and
provided with a plug and socket outlet

The tests according to 27.5.1 shall be carried out.

The temperature shall not exceed those indicated in Table 13.
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27.5.3 For controls not covered by 27.5.2
The tests according to 27.5.1 shall be carried out at ambient temperature (20 +5) °C. If

declared in requirement 97 of Table 1, the test will not be done for incorporated controls
and integrated controls.

The compliance with items a) to g) of H.27.1.1.3, where applicable, is verified.
27.6 Battery short-circuit test

For controls having batteries that can be removed without the aid of a tool and having
terminals that can be short-circuited by a thin straight bar, the terminals of the battery are
short-circuited with the battery being fully charged.

The duration of the test is either 1 h or until ultimate condition exists, whichevereccurs first.

27.6.1 After this test, the control shall be deemed to comply if:

— there has been no emission of flame or molten metal, and there is‘nio evidence of damage
to the control which would impair compliance with this standard;

— the requirements of 13.2 are still met.

NOTE The control need not be operative following the test.
28 Guidance on the use of electronic disconneection

See Annex H.

Dimensions in millimetres

20 4 1591

-0,05

—0,05

3

210

225 +0;2

IEC 2475/13

Figure 1 — Test pin
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Linear dimensions in millimetres
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Section A-A

Section B-B

IEC 2476/13

Tolerances.on dimensions without specific tolerance:

0o .
on_angles 10

on linear dimensions:

.0
up to 25 mm: 005

over 25 mm: +0,2

Material of finger: for example, heat-treated steel.
Both joints of this finger may be bent through an angle of 90° but in one and the same direction only.

Using the pin and groove solution is only one of the possible approaches in order to limit the bending angle to 90°.
For this reason, dimensions and tolerances of these details are not given in the drawing. The actual design must
ensure a 90° bending angle with a 0° to 10° tolerance.

Figure 2 — Standard test finger
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Qutput flexible 2 m

Input flexible 2 m

Sample
- 2 N\ Pu:: c\lqucx: tu that
given in Table 9
]
Glass surface / 500 mm
Hardwood
' \ 23 MM (thickness)
Concrete 250 mm A C3m§>fc)c§><[cr)w§; QD?,‘C%C;‘%&[C&% 1
(thickness) ] QLR LLEPSTPIE LT LN

IEC 2478/13

Figure 4 — Impact test for free-standing controls

Dimensions in millimetres
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200 min. 380 |
19 mm thick blockboard _ 375
or suitable alternative 275
B A e
Adjustable automatic w
counting device for

recording the number
of drops and stopping
the barrel at the required
number of revolutions

Method of drive can be “V”
belt between barrel and

AN IANNNNNNNNHINNNNNNNNNNNNN
O L L L A

Impact base 'B
3 mm thick
steel plate H

electric motor or any other
suitable method Shelf faced with
non grip material 0 8
- Ie}
. Centre
s Transparent sheets for of axis y
observation purposes.
May be removable for ‘/ ©
loading ~
(=]
©
Y

45°

19 mm thick blockboard
or suitable alternative.
Can be removable for
the replacement of

the impact plates

To suit width
of barrel

Barrel to rotate
clockwise

IEC 2479/13

Figure 5 — Tumbling barrel
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R2,5mm Specimen
Spherical

IEC 2480/13

Figure 6 — Ball-pressure apparatus

Figure 7 — Void

Dimensions in millimetres

\

450 centres\

Guide fon strip

Mild steel strip
15 x5

48 r/mir;/

-
.
,

-

60

,
h
N

Sliding weight

Sample

Brass washers
Hook for spring balance — 60 x 2,5

Hard white buffing felt
65x 7,5

Wing nut
IEC 2481/13

Figure 8 — Apparatus for testing durability of markings on rating labels
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Dimensions in millimetres
45° 45°
Sample
Device for fixing "
the sample SN /

/
e

M

250

Axis of oscillation

Edges well rounded

7

.
V)

40

Guide \W%

B

0
—

)

\Shape of holedn guide

Weight

IEC 2482/13

Figure 9 — Apparatus for flexing test
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Screws not requiring washer, clamping plate or anti- Screws requiring washer, clamping plate or anti-spread
spread device device

i
A Optionat A / Optional
R i — N i - -
kg7 [z
2T 2T

~ A
L / c
| Optional

Optional
\euec o
\ S \ \\\]é e 0% i 7
e , . . <2> A

Screw terminals

B C
i Optional
;& ﬁ/ Optional P

Stud terminals

IEC 2483/13

A fixed part

vy}

washer or clamping plate

anti-spread device

S O

conductor space

m

stud

Figure 10 — Screw terminals and stud terminals (7 of 2)
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Dimensions in millimetres

Current carried Minimum | Maximum gap Minimum torque
by terminal ® diameter between Nm

For flexible For fixed conductor conductor Slotted screws Other screws

conductor | conductor space restraining One Two One Two
parts screw screws screw screws
A A D e g g

0-6 0-6 1,4 1,0 0,4 - 0,4 -

6-10 0-6 1,7 1,0 0,5 - 0,5 -

10-16 6-10 2,0 1,5 0,8 - 0,8 -
16-25 10-16 2,7 1,5 1,2 0,5 1,2 0,5
25-32 16-25 3,6 1,5 2,0 1,2 2,0 1,2
- 25-32 4,3 2,0 2,0 1,2 2,0 1,2
32-40 32-40 5,5 2,0 2,0 1,2 20 1,2
40-63 40-63 7,0 2,0 2,0 2,0 310 2,0

The part which retains the conductor in position may be of insulating material, provided that the pressure
necessary to clamp the conductor is not transmitted through the insulating material.

The sketches are not intended to govern design except as regards the dimensions shown.

a Requirements for applications greater than 63 A are under consideration.

Figure 10 — Screw terminals and-stud terminals (2 of 2)
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-
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e

Z

Terminal without
pressure plate

/|
/_H

\

§ 2

,L,f}

Terminal with pressure plate

IEC 2484/13

Dimensionsyin millimetres

Current carried Minimum| Maximum [Minimum distance Minimum torque
by terminal ? diameter gap between clamping Nm
For For con- between | screw and end of | Screws without | Slotted screws | Other screws
flexible fixed ductor | conductor | conductor when heads
con- con- space |restraining fully inserted
ductor ductor parts
A A D e One Two One Two One Two One Two
screw | screws | screw | screws | screw | screws | screw |screws
4 g
0-10 0-6 2,5 0,5 1,5 1,5 0,2 0,2 0,4 0,4 0,4 0,4
10-16 6-10 3,0 0,5 1,5 1,5 0,25 0,2 0,5 0,4 0,5 0,4
16-25 10-16 3,6 0,5 1,8 1,5 0,4 0,2 0,8 0,4 0,8 0,4
25-32 16-25 4,0 0,6 1,8 1,5 0,4 0,25 0,8 0,5 0,8 0,5
- 25-32 4,5 1,0 2,0 1,5 0,7 0,25 1,2 0,5 1,2 0,5
32-40 32-40 5,5 1,3 2,5 2,0 0,8 0,7 2,0 1,2 2,0 1,2
40-63 40-63 7,0 1,5 3,0 2,0 1,2 0,7 2,5 1,2 3,0 1,2

The part of the terminal containing the thréaded hole and the part of the terminal against which the conductor is
clamped by the screw may be two separate.parts; as in the case of terminals provided with a stirrup.

The shape of the conductor space may, differ from those shown in the figures, provided a circle with a diameter equal to
the minimum value specified for D«Cah be inscribed.

The minimum distance betwegn the clamping screw and the end of the conductor when fully inserted applies only to the
terminals in which the conductor cannot pass right through.

The sketches are not intended to govern design except as regards the dimensions shown.

a Requirements Aot applications greater than 63 A are under consideration.

Figure 11 — Pillar terminals
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A fixed part

D conductor space

IEC 2485/13

The bottom of the conductor space must be slightly rounded,
in order to obtain a reliable connection.

Terminal size Minimum diameter of Minimum distance
conductor space ? between fixed part and
end of conductor when
fully inserted

mm mm
0 1,4 1,5
1 17 1,5
2 2,0 1,5
3 2,7 1,8
4 3,6 1,8
5 4,3 2,0
6 5,0 2,5
7 7,0 3,0
8 8,5 4,0

@ The value of the torque to be applied is that specified in Table 20.

Figure 12 — Mantle terminals
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IEC 2486/13
A saddle
B fixed part
C stud
D conductor space
a) Saddle terminals
A A
AN

F

b)

locking means
cable lug or bar
fixed part

stud

Lug terminals

IEC 2487/13

Figure 13 — Saddle and lug terminals
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A 107t 50°/<
(1 A
b3 bq bo
777777} 4>£<7
Iy
I3 End shaped to facilitate
I application of receptacle
I
7
t
,,,,, I
—— - IEC 2488/13
Dimensions in millimetres
Dimension for Connector size
Figures 14
and 15 2 2,8 4,8 6,3 9,5
I, (min.) ® 7,7 6,9 8,6 14,0
I, (min). ° 7,0 6,2 7,9 12,0
I3 (max.) © 3,0 5,2 6,7 8,2
Iy 1,0+ 0,2 2,5+0,25 3,2+0,3 4,2+0,3
I5 (max.) 0,7 1,2 1,3 1,7
I (max.) 0,7 142 1,3 1,7
by (hole) @ +0,1 +0,2 +2,0 4 +2,0 4
1,20 1,40 1,60 2,10
by (slot) 2 +0,1 +0,2 +0,1 +2,0
1.2 1,49 1.6 21
by +0,15 +0,15
2,8+0,1 4,75+ 0,2 6,3 ~01 9,5 ~01
b3 (min.) © 2,0 2,0 2,5 2,5
tf 0,5.% 0,025 0,8 + 0,03 0,8 + 0,03 1,2 + 0,03
p (max.) ¢ 0,8 1,2 1,2 1,7
k 0 0 0
- 0.7 201 1.0 291 1.5 20,1
X - 1,0+ 0,2 1,0+ 0,2 1,4+0,2

NOTE The skétches are not intended to govern design except as regards the dimensions shown.

a

Tabs may have an optional detent for latching. Round dimple detents, rectangular dimple detents and hold
detents-shall be located in the area bounded by dimensions 4,, /; and /, along the centre line of the tab.

Tabs-may be manufactured from more than one layer of materials, provided that the resulting tab complies
with' this standard.

Details for tabs having corrugations or depressions are under consideration.

In order to provide sufficient clearance for receptacles intended to be provided with a sleeve, it may be
necessary to increase this dimension by 0,5 mm to ensure that the means of location operates correctly.

The length of the slot (/;-/,) must be at least equal to its width (5,).
These tolerances are chosen so as to allow the tabs to be used as a part of a terminal with screw clamping.

Over the double-hatched area, the thickness shall not exceed the upper limit of the material thickness
specified.

With the exception of the dimple or hole and the area indicated by dimension “b”, the thickness “t” shall be
maintained over the whole connecting area. Compliance shall be determined by measurement over any
section (3,2 + 0,2) mm?, in a circular area. In addition, the overall flatness shall have a tolerance of 0,03 mm.

This dimension applies only to the raised side of the tab; on the reverse side, the flatness tolerance extends
across the full width of the tab.

Figure 14 — Tabs
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For dimensions, see Figure 14

t
Flatness tolerance
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I k|p =k e
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7
[ = 1,
j IEC 2489/13

Figure 15 — Tabs for non-reversible connectors
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IEC 2490/13
Dimensions in millimetres
Connector size
Dimension
2,8 4,8 6,3 9,5
b (max.) 4 6 8 12,5
e (max.) 12 12 15 20
h (max.)? 1 2 2,5 3,2
/ (max.) 18 18 22 27
s (min.) 4,5 5 6 10
x (min.)® - 0,9 1,2 1,7
y (max.) 0,5 0,5 0,5 1,0
z (max.) 1,5 1,5 2,0 2,0

The dimensions shown apply to the crimped condition.

Dimensions for receptacles provided with a sleeve and(for receptacles with a pre-insulated barrel are under

consideration.

The sketches are not intended to govern design except as regards the dimensions shown.

2 Maximum offset dimension from the centre_line of the tab blade.

® Applies only to receptacles for non-revérsible connectors.

Figure 16 — Receptacles
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Metal enclosure (cover)

Isolating barrier

IS

Isolated dead
Integral mounting metal part
means (metal)
55
[+ Al 1
[ . 1‘ ]
Live part
Mounting surface o+ [E)z 1
Insulating material
IEC 2491/13

between live parts and other metal parts (including physically expaosedielectrical isolated metal parts)

between live parts required to be insulated from each other\(functional insulation), except between
contacts.

between live parts separated by the action of the controlV(same polarity)
a full disconnection
b these distances do not apply between terminals intended for connection to fixed wiring

between live parts and metal enclosure of enclesed“controls (these distances do not apply to the housing,
frame or integral mounting means of a control infehded for installation within an enclosure of the equipment
controlled).

between live parts in recesses of independently mounted controls and the surface to which the control is
mounted. This distance may be reduced\with the addition of an appropriate seal or barrier.

Figure 17 — Measurement of creepage distance and clearance
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Figures 18 to 24 Void

=

I O IEC 2492/13

Key

circuit of Figure E.1
accessible part
inaccessible metal part
basic insulation
supplementary insulation
double insulation

o b wWwN QO

reinforced insulation

Figure 25 — Diagram for leakage current measurement at operating temperature
for single-phase connection of class Il controls
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ol o

l o IEC 2493/13
Key

C circuit of Figure E.1

Figure 26 — Diagram for leakage current measurement.at operating temperature
for single-phase connection of controls other than class Il
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Key

a M WN =0
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— | 4
4 f
[ | [

g/
g/

N
L4 ®
Lo ’
L3
IEC 2494/13
Connections and supplies
circuit of Figure E.1 L,~LoyLls N supply voltage with neutral

accessible part
inaccessible metal part
basic insulation
supplementary insulation
double insulation

Figure 27 — Diagram for leakage current measurement at operating temperature
for three-phase connection of class Il controls
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N o—
L1 ]
Lo L
L3 L
IEC 2495/13
Key Connections“and supplies
C circuit of Figure E.1 L, Ly, LGN supply voltage with neutral

Figure 28 — Diagram for leakage current measurement at operating temperature
for three-phase connection<f controls other than class Il

A l mA
F—“ <>

120V

120V
240V

IEC 2496/13

Figure 29 — Diagram for leakage current measurement at operating temperature
for single-phase connection of controls other than class Il
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N-grounded

120V
240V

120V

IEC 2497/13

Figure 30 — Diagram for leakage current measurement at operating temperature
for two-phase connection of controls to three-wire, ground neutral supply
other than class Il
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Annex A
(normative)

Indelibility of markings

A.1 Markings on controls shall be adequately indelible for safety and are therefore
classified according to the requirements for indelibility:

A.1.1 Markings which are not mandatory within the requirements of this standard.

A.1.2 Markings which are mandatory within the requirements of this standard butswhich are
not accessible to the final user when the control is mounted or installed in the equipment.

These markings have to be sufficiently resistant to removal to withstand the )manual handling
in the control manufacturer's factory after final inspection, being packed\and transported to
the equipment manufacturer's factory, and handled during installation. Additionally, the
marking shall remain legible in the presence of any vapour or other_contaminant likely to be
present.

A.1.3 Markings which are mandatory within the requirements-of this standard and which are
accessible to the final user of the equipment after the control is mounted or installed as for
normal use.

These markings, in addition to being resistant to the) handling, etc., described in A.1.2, have
also to withstand the rubbing and handling expected during the use of the equipment.
Markings on knobs, etc., shall survive the €ontinual handling and rubbing as a result of
manual actuation. Other markings should be resistant to cleaning, polishing and the like.

A.1.4 Compliance with the requireménts for indelibility of markings classified according to
A.1.2 and A.1.3 is checked by the tests of Clause A.2 or A.3 using the apparatus shown in
Figure 8.

The principal part consists of 'a disc of hard white buffing felt, 656 mm in diameter and 7,5 mm
thick. This is locked against rotation and is arranged to move across the surface to be tested
with a stroke of 20 mmZand to exert a measurable force on this surface. The standard test
shall be 12 strokes (i.e, rotations of the eccentric) and shall take approximately 15 s.

During the tests;,the appropriate part of the buffing disc is covered with one layer of white
absorbent lint with the nap surface external.

The solvents used are:
— . heutral liquid detergent blended from alkyl benzene sulphonate and non-ionic detergents
or 2 % of a solvent in deionized (distilled) water where the solvent consists of:

e 70 % (with volume) Natriumdodecylbenzylsulfonat, (Isomere), formula: C18H29NaO3S,
CAS-No. 25155-30-0, and

e 30% (With volume) Glycerin (other names: Glycerol, 1,2,3-Propantriol,

FaXYsTNEeVal

Ls] oo QO
rIU,JalH.IIUI ‘_ ‘fLL/, IUIIIIUIG woriovy, U/"\\) IVU JU~0

— petroleum—spirit n-hexane (aliphatic solvent hexane with a content of aromatics of
maximum 0,1 volume %,-aKauributanel-value—of-29; initial boiling point of approximately

65 69 °C-and-drypoint-approximately—69-°C. and specific gravity of approximately—0-68
0,66 g/cm3, CAS-No. 110-54-3), and

— deionized (distilled) water.
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A.2 Compliance with the requirements for indelibility of markings classified according to
A.1.2 is checked by the following tests:

A.2.1 The markings under consideration shall withstand drops of detergent standing on the
marked surface for a ,nprinr‘l of 4 h At the end of this ’nprinr*ll the rlnfnrgnnf "QI“Qh(Q) " shall he

removed by a very fine spray of warm water (40 + 5) °C or by lightly wiping with a damp cloth.

A.2.2 The sample shall then be allowed to dry completely in an ambient room temperature of
(25 +5) °C.

A.2.3 The sample shall then be rubbed in the apparatus of Figure 8, using dry lint,and a
weight of 250 g measured as indicated.

A.2.4 The sample shall then be rubbed using water-soaked lint and a weight of 260 g.

A.2.5 |If the shape or position of marking is such that it cannot be bleached or rubbed with
this apparatus (for example, by recessing the marked surface) then the tests of A.2.3 and
A.2.4 are not applied.

A.2.6 At the conclusion of these tests, the marking shall still be Tegible.

A.3 Compliance with the requirements for indelibility of ‘markings classified according to
A.1.3 is checked by the following tests:

A.3.1 The marking under consideration shall be rubbed in the apparatus of Figure 8 using a
dry lint and a weight of 750 g.

A.3.2 The marking shall then be rubbed in ‘the apparatus using a water-soaked lint and a
weight of 750 g.

A.3.3 The marking under consideration shall then withstand drops of detergent standing on
the marked surface for a period of\4 h. At the end of this period, the detergent "scab(s)" shall
be removed by a very fine spray-of warm water (40 + 5) °C or by lightly wiping with a damp
cloth.

A.3.4 After being allowed to dry it shall be rubbed in the apparatus using a detergent soaked
lint and a weight of 750 g.

A.3.5 After surplus detergent has been shaken off it shall be rubbed in the apparatus, using
a petroleum (Spirit soaked lint and a weight of 750 g.

A.3.6 ~For the tests of A.3.1 to A.3.5 the thickness of the buffing disc may be progressively
reduyced from 7,5 mm in order that the marking may be reached and rubbed. However, the
minimum thickness of the buffing disc shall be not less than 2,5 mm. If the thickness of the
buffing disc is reduced the weight of 750 g shall be reduced in linear proportion.

A.3.7 At the conclusion of these tests, the marking shall still be legible.
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Annex B
(normative)

Measurement of creepage distances and clearances in air

When determining and measuring creepage distances and clearances, the following
assumptions are made, where D is equal to the clearance in air prescribed for the distance
under consideration (see Figures B.1 to B.11 for examples of methods of measurement ,Of
creepage distance and clearances):

a groove may have parallel, converging or diverging side walls;

if a groove has diverging side walls, it is regarded as an air gap if its minimum width
exceeds D/12, its depth exceeds D/2 and its width at the bottom of the groove is at least
equal to D/3 (see Figure B.8) but in no case smaller than the mininitm value X as
permitted in the tabulation below;

any corner having an angle less than 80 ° is assumed to be bridged by an insulating link
having a width equal to D/3 or 1 mm, whichever is less, which-is placed in the most
unfavourable position (see Figure B.3);

if the distance across the top of a groove is a least equal te-D/3, or 1 mm, whichever is
less, the creepage distance path follows the contourcofothe groove unless otherwise
specified immediately above (see Figure B.2);

for creepage distances and clearances in air between parts moving relatively one to
another, these parts are considered to be in their’ most unfavourable position to each
other;

creepage distances determined according to these rules are not less than the
corresponding (measured) clearances in‘air;

any air gap having a width less thah)oD/3 or 1 mm, whichever is less, is ignored in
calculating the total clearance in air,

for inserted or set-up barriers, the creepage distances are measured through the joint
unless the parts are so cemented or heat-sealed together that ingress of humidity or dirt
into the joint is not liable to_occur.

In the examples shown in Figures B.1 to B.10, the following identification is used:

EEEssEEmEmE is a creepage distance;

is a clearance in air.

See Table B.1 for the value of X.

Table B.1 — Value of X

Pollution degree Width X of grooves:
minimum values
mm
¥ 625
2 1,0
3 1,5
4 2,5
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If the associated clearance is less than 3 mm, the minimum groove width may be reduced to
one-third of this clearance.

<X

IEC 2498/13

The path under consideration includes a groove of any depth, having a width less than X.

Rule: The clearance path is the "line of sight" path.

Figure B.1 — Narrow groove

1IEC» 2499/13

The path under consideration includes a groove of any,depth, having a width equal to or more than X.
Rule: The clearance path is the "line of sight" path.

The creepage distance path follows the contour of the groove.

Figure(B.2 — Wide groove

IEC 2500/13

Theepath under consideration includes a V-shaped groove having a width greater or equal to X.
Rule: .. The clearance path is the "line of sight" path.

The creepage distance path follows the contour of the groove except that it bridges the groove where its
width is equal to X.

Figure B.3 — V-shaped groove
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SR

IEC 2501/13

The path under consideration includes a rib.
Rule: The clearance path is the shortest air path over the top of the rib.

The creepage distance path follows the contour of the rib.

Figure B.4 — Rib

<X <X
’_7

hll LI}

IEC 2502/13

The path under consideration includes an uncementedyjoint and grooves having a width less than X on
either side.

Rule: The creepage distance path and the clearance\path is the "line of sight" path as shown.

Figure B.5 — Uncemented joint with narrow groove

2X 2X

<—>’<—>

IIIIII.

IEC 2503/13

The path under consideration includes an uncemented joint and grooves having a width equal to or more
than X.

Rule: The clearance path is the "line of sight" path as shown.

The creepage distance path follows the contour of the grooves.

Figure B.6 — Uncemented joint with wide groove

Clearance sssnnmnnnn  Creepage distance
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The path under consideration includes an uncemented joint, a groove on one side having a width less._than
X, and a groove on the other having a width equal to or more than X.

Rule: The clearance path and the creepage distance path are as shown.

Figure B.7 — Uncemented joint with narrow and wide grooves

>D/12

>D/3

IEC 2505/13

The path under consideration includes a groove<having diverging side walls, a depth equal to or greater
than D/2 and a width exceeding D/12 at the ndrrowest part and equal to or greater than D/3 at the bottom.

Rule: The clearance path is equal to the "line of¢ight" path.
The creepage distance path follows the contour of the groove.

The rule for Figure B.3 applies as'well to the internal corners if they are less than 80°.

Figure B.8 — Diverging side walls

Clearance sssnnmnnnn  Creepage distance
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>X

————————— o

b IEC 2506/13

Gap between head of screw and wall of recess too

narrow to be taken
distance path.

Figure B.9 — Narrow recess

Clearance

into account for the creepage

a
>X
4‘ -r
) ||
! =
' o
i -
b IEC 2507/13

Gap between head of screw and wall of recess wide
enough to be taken, into account for the creepage
distance path.

Figure B.10 — Wide recess

Creepage distance

oY _ ¢ D
>X ! >X
‘ LB B BN

C’ Floating part

Clearance’is the distance d + D

Clearance

IEC 2508/13

Creepage distance is alsod + D

Creepage distance

Figure B.11 — Conductive floating part
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Annex C
(normative)

Cotton used for mercury switch test

(not applicable in the countries members of CENELEC)

C.1 Classification

Non-sterile.

C.2 General requirements

Absorbent cotton shall be made from corded fibres, bleached white, free“from adhering
impurities and fatty material.

C.3 Fibre length

Not less than 60 % of the fibres by mass shall be at least 12 ' mm in length; not more than
10 % by mass may be 6 mm or less in length.

C.4 Absorbency

A specimen of cotton shall be completely submerged in water within 10 s. The specimen shall
retain not less than 24 times its mass of water

C.5 Acidity and alkalinity

A water extract of the cotton shall.be neutral.

C.6 Residue on ignition

There shall be not more*than 0,2 % of residue.
C.7 Water soluble material

There shall be not more than 0,25 % of residue.

C.8( ,Fatty material

There shall be no trace of blue, green or brownish colour in the ether solution and the amount
of residue shall not exceed 0,7 %.

C.9 Dyes

There shall be no evidence of a blue or green tint. A slight yellow is acceptable.

C.10 Other foreign matter

The pinches of cotton taken for determination of fibre length shall not contain oil stains or
metallic particles.
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Annex D
(informative)

Heat, fire and tracking

UL 746C is applicable in Canada and the USA. Revision is under consideration.
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Annex E
(normative)

Circuit for measuring leakage current

A suitable circuit for measuring leakage current in accordance with H.8.1.10 is shown in
Figure E.1.

Weighted touch current
(perception/reaction)
A
R = C U
S S = 2 (peak value)
R 500
Test terminals 1

A
RB[I] U, c g

|

IEC 2509/13

Rg  1500Q Ry 10 000-0
Rg 500 O C,  0j022°uF
Cs 0,22pF

NOTE This figure is taken from IEC 60990:1999, Figure 4.

Figure E.1 — Circuit for me€asuring leakage currents
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Annex F
(informative)

Fire hazard testing

Information for controls to be integrated or incorporated into appliances according to the
IEC 60335 series is given by a reference to IEC 60335-1.
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Annex G
(normative)

Heat and fire resistance tests

G.1

Void

G.2 Glow-wire test

The glow-wire test is carried out in accordance with IEC 60695-2-10 and IEC 6069542=11.

The glow-wire test shall be carried out on the complete control. If this is not. possible: on
parts removed from the control. If this is not possible: on test plaques of simijlar thickness but

not

thicker than the part.

G.3 Void

G.4 Proof tracking test

The proof tracking test is made in accordance with IEC760112.

For

the purpose of this standard, the following applies:

In Clause 5 of IEC 60112:2003, Test specimen, Note 3 also applies to the proof tracking
tests of Clause 10 of IEC 60112:2003.

In Clause 7 of IEC 60112:2003, TeSt apparatus, Note 1 in 7.1 does not apply. The test
solution A described in 7.3 of IE€)60112:2003, Amendment 1:2009 is used.

In 7.3 of IEC 60112:2003, Amendment 1:2009, Test solutions, Solution A shall be used
generally.

In 8.2 of IEC 60112:2008). “Preparation”, the voltage referred to in the last sentence is set
in 21.2.7 of this standard. The proof tracking test of Clause 10 of IEC 60112:2003 is
carried out, five times:

G.5 Ball pressure test

The ball pressure test is carried out in accordance with IEC 60695-10-2 (see Figure 6 for test
apparatus).

G.5
f~or

| Ball pressure test 1
the purpose of this standard, the temperature in the heating oven is the highest of:

20 °C +# 2 K in excess of the maximum temperature measured during the tests of
Clause 14,

ro U120,

as declared.

NOTE 1 For controls intended for incorporation into appliances within the scope of IEC 60335-1 the temperature
might differ as per 30.1 of that standard.

The support and the ball shall be at the prescribed test temperature before the test is started.

NOTE 2 The test is not made on parts of ceramic material and glass.
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G.5.2 Ball pressure test 2

The ball pressure test is carried out as described in G.5.1 except that the temperature in the
heating oven shall be T, + 2 °C where T}, is equal to the higher of:

TOU °C When T,y IS 30 "C and up to, but excluding, 55 "C,
125 °C when Ty, .4 is 55 °C and up to, but excluding, 85 °C;
Tmax + 40 °Cif T,

max max
20 K in excess of the maximum temperature recorded during the heating test of Clause 14,

is 85 °C or above;

the temperature achieved during the test of H.27.1.1.3, if this is higher than’\the
temperature given in the preceding four dashed paragraphs.

NOTE For controls intended for incorporation into appliances within the scope of IEC 60335-1, the temperature
might differ as per 30.1 of that standard.
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Annex H
(normative)

Requirements for electronic controls

Annex H supplements or modifies the corresponding clauses of this standard.

H.2 Terms and definitions

H.2.4 Definitions relating to disconnection and interruption

H.2.4.2 Addition:

NOTE An electronic device does not provide this disconnection.

H.2.4.3 Addition:

NOTE An electronic device does not provide this disconnection.

H.2.4.4 Addition:

NOTE An electronic device does not provide this disconnection.

Add the following definition:

H.2.4.6

electronic disconnection

non-cycling interruption by an electronic device of a circuit for functional disconnection and
which provides a disconnection other<than by means of an air gap by satisfying certain
electrical requirements in at least one,pole

Note 1 to entry: Electronic disconnection ensures that, for all non-sensing controls, the function controlled by
the disconnection is secure and that,for'all sensing controls, the function controlled is secure between the limits
of the activating quantity declared(in-Table 1, requirement 36.

The disconnection may be obtained by an automatic action or a manual action.

Some controls may incorporate circuit disconnections of more than one form.

Electronic disconnegtion may not be suitable for some applications. See Clause H.28.

H.2.5 Definitions of type of control according to construction

Add thesfollowing definitions:

H.2.577
electronic control
control which incorporates at least one electronic device

H.2.5.8
electronic device

device which produces a dynamic imbalance of electrons

Note 1 to entry: The essential function and construction are based on semi-conductor device, vacuum tube or gas
discharge tube technology.
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H.2.5.9

electronic assembly

group of components, at least one of which is an electronic device, but in which individual
parts may be replaced without damage to the assembly

Note 1 to entry: An example of this is a group of components mounted on a printed circuit board.

H.2.5.10

integrated circuit

electronic device contained within the bulk of a semi-conductor material and interconnected
at or near the surface of that material

Note 1 to entry: The semi-conductor material is normally enclosed within some form of encapsulation.

H.2.5.11

hybrid circuit

circuit produced on ceramic substrate by means of thick film, thin film or~surface-mounted
devices (SMD) technology, without accessible electrical connections excépt for 1/0 points,
and with all internal connections constructed as part of a lead frame or other integral
construction

H.2.7 Definitions relating to protection against electric shock

Add the following definition:

H.2.7.14

protective impedance

impedance connected between live parts and accéssible conductive parts, of such value that
the current, in normal use and under likely fault' conditions in the equipment, is limited to a
safe value

Add the following definitions:

H.2.16 Definitions relating to the structure of controls using software

H.2.16.1

dual channel

structure which contains-two mutually independent functional means to execute specified
operations

Note 1 to entry: Spgcial provision may be made for control of common mode fault/errors. It is not required that
the two channels_each be algorithmic or logical in nature.

H.2.16.2

dual channel (diverse) with comparison

dual ¢hannel structure containing two different and mutually independent functional means,
each_capable of providing a declared response, in which comparison of output signals is
performed for fault/error recognition

H.2.16.3
dual channel (homogeneous) with comparison
dual channel structure containing two identical and mutually independent functional means,

gachr capabte of providinmg—a dectaredresponse, imwhichcomparisonmrof imtermat—sigmats—or
output signals is performed for fault/error recognition

H.2.16.4
single channel
structure in which a single functional means is used to execute specified operations
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H.2.16.5

single channel with functional test

single channel structure in which test data is introduced to the functional unit prior to its
operation

H.2.16.6

single channel with periodic self-test

single channel structure in which components of the control are periodically tested during
operation

H.2.16.7

single channel with periodic self-test and monitoring

single channel structure with periodic self-test in which independent means} each
capable of providing a declared response, monitor such aspects as safety-relatéd timing,
sequences and software operations

H.2.17 Definitions relating to error avoidance in controls using software

H.2.17.1

dynamic analysis

method of analysis in which inputs to a control are simulated and logic signals at the circuit
nodes are examined for correct value and timing

H.2.17.2
failure rate calculation
calculation of the theoretical number of failures of a-given kind per unit

Note 1 to entry: For example, failures per hour or failures per cycle of operation.

H.2.17.3

hardware analysis

evaluation process in which the ciretitry and components of a control are examined for
correct function within their specifiedtolerances and ratings

H.2.17.4

hardware simulation

method of analysis in which circuit function and component tolerances are examined by use of
a computer model

H.2.17.5

inspection

evaluation progess in which the hardware or the software specification, design or code is
examined in detail by a person or group other than the designer or programmer in order to
identify possible errors

Notel_to entry: In contrast to the walk-through, the designer or programmer is passive during this evaluation.

H:2.17.6

operational test

evaluation process in which a control is operated under the extremes of its intended
operating conditions (for example, cycle rate, temperature, voltage) to detect errors in design
ar caonstruction

H.2.17.7 Static analysis

H.2.17.71
static analysis — hardware
evaluation process in which a hardware model is systematically assessed
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Note 1 to entry: The evaluation may typically be computer-aided and may include examination of parts lists and
circuit layouts, an interface analysis and functional checks.

H.2.17.7.2
static analysis — software

nrocacc—in a—caofbhwar
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necessarily executing the programme

Note 1 to entry: The evaluation may typically be computer-aided and usually includes analysis of such features as
programme logic, data paths, interfaces and variables.

H.2.17.8

systematic test

method of analysis in which a system or a software programme is assessed for.cOrrect
execution by the introduction of selected test data

Note 1 to entry: For example see black box test and white box test.

H.2.17.8.1

black box test

systematic test in which test data derived from the functional specification is introduced to a
functional unit to assess its correct operation

H.2.17.8.2

white box test

systematic test in which test data based on the software specification is introduced to a
programme to assess the correct operation of subparts_of the programme

Note 1 to entry: For example, data may be selected te- execute as many instructions as possible, as many
branches as possible, as many subroutines as possible, ete.

H.2.17.9

walk-through

evaluation process in which a designér)or programmer leads members of an evaluation team
through the hardware design, software design and/or software code the designer or
programmer has developed in order'to identify possible errors

Note 1 to entry: In contrast to the\inspection, the designer or programmer is active during this review.

H.2.17.10

software fault/error detection time

the period of time bétween the occurrence of a fault/error and the initiation by the software of
a declared contral response

H.2.18 Definitions relating to fault/error control techniques for controls using software
H.2.1871" Bus redundancy

H.2.18.1.1

full bus redundancy

fault/error control technique in which full redundant data and/or address are provided by
means of redundant bus structure

H2181.2

multi-bit bus parity
fault/error control technique in which the bus is extended by two or more bits and these
additional bits are used for error detection
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H.2.18.1.3

single bit bus parity

fault/error control technique in which the bus is extended by one bit and this additional bit is
used for error detection

H.2.18.2

code safety

fault/error control techniques in which protection against coincidental and/or systematic
errors in input and output information is provided by the use of data redundancy and/or
transfer redundancy (see also H.2.18.2.1 and H.2.18.2.2)

H.2.18.2.1
data redundancy
form of code safety in which the storage of redundant data occurs

H.2.18.2.2

transfer redundancy

form of code safety in which data is transferred at least twice in<succession and then
compared

Note 1 to entry: This technique will recognize intermittent errors.

H.2.18.3
comparator
device used for fault/error control in dual channel structures

Note 1 to entry: The device compares data from the two chahnefs and initiates a declared response if a difference
is detected.

H.2.18.4
d.c. fault mode
stuck-at fault mode incorporating shorf\Circuits between signal lines

Note 1 to entry: Because of the numbenrof possible shorts in the device under test, usually only shorts between
related signal lines will be considered.¢A logical signal level is defined, which dominates in cases where the lines
try to drive to the opposite level.

H.2.18.5

equivalence class test

systematic test intended to determine whether the instruction decoding and execution are
performed correctly

Note 1 to entry;."The test data is derived from the CPU instruction specification.

Note 2 to entry: Similar instructions are grouped and the input data set is subdivided into specific data intervals
(equivalence“classes). Each instruction within a group processes at least one set of test data, so that the entire
group processes the entire test data set. The test data can be formed from the following:

data from valid range;
~ data from invalid range;
— data from the bounds;

— extreme values and their combinations.

The tests within a group are run with different addressing modes, so that the entire group executes all addressing
modes.

H.2.18.6
error recognizing means
independent means provided for the purpose of recognizing errors internal to the system

Note 1 to entry: Examples are monitoring devices, comparators, and code generators.
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H.2.18.7
Hamming distance
statistical measure, representing the capability of a code to detect and correct errors

I A N— ; . oSt - .

code words.

Note 2 to entry: See H. Holscher and J. Rader; "Microcomputers in safety techniques." Verlag TUV Bayern. TUV
Rheinland. (ISBN 3-88585-315-9).

H.2.18.8

input comparison

fault/error control technique by which inputs that are designed to be within specified
tolerances are compared

H.2.18.9

internal error detection

fault/error control technique in which special circuitry is incorporated to detect or correct
errors

H.2.18.10 Programme sequence

H.2.18.10.1

frequency monitoring

fault/error control technique in which the clock frequency. is compared with an independent
fixed frequency

Note 1 to entry: An example is comparison with the line supply)frequency.

H.2.18.10.2

logical monitoring of the programme sequence

fault/error control technique in which the-logical execution of the programme sequence is
monitored

Note 1 to entry: Examples are the useof counting routines or selected data in the programme itself or by
independent monitoring devices.

H.2.18.10.3
time-slot and logical mohitoring
this is a combination of\+.2.18.10.2 and H.2.18.10.4

H.2.18.10.4

time-slot monitoring of the programme sequence

fault/error control technique in which timing devices with an independent time base are
periodically triggered in order to monitor the programme function and sequence

Note(1 t6"entry: An example is a watchdog timer.

H:2.18.11

multiple parallel outputs

fault/error control technique in which independent outputs are provided for operational error
detection or for independent comparators

H.2.18.12
output verification
fault/error control technique in which outputs are compared to independent inputs

Note 1 to entry: This technique may or may not relate an error to the output which is defective.
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H.2.18.13

plausibility check

fault/error control technique in which programme execution, inputs or outputs are checked
for inadmissible programme sequence, timing or data

Note 1 to entry: Examples are the introduction of an additional interrupt after completion of a certain number of
cycles or checks for division by zero.

H.2.18.14

protocol test

fault/error control technique in which data is transferred to and from computer components(to
detect errors in the internal communications protocol

H.2.18.15

reciprocal comparison

fault/error control technique used in dual channel (homogeneous) structures’in which a
comparison is performed on data reciprocally exchanged between the two processing units

Note 1 to entry: Reciprocal refers to an exchange of similar data.

H.2.18.16

redundant data generation

availability of two or more independent means, such as code generators, to perform the
same task

H.2.18.17

redundant monitoring

availability of two or more independent means such as watchdog devices and comparators
to perform the same task

H.2.18.18

scheduled transmission

communication procedure in which information from a particular transmitter is allowed to be
sent only at a predefined point in.dime and sequence, otherwise the receiver will treat it as a
communication error

H.2.18.19

software diversity

fault/error control techinique in which all or parts of the software are incorporated twice in the
form of alternate software code

Note 1 to entry: < Fof example, the alternate forms of software code may be produced by different programmers,
different languages or different compiling schemes and may reside in different hardware channels or in different
areas of memory within a single channel.

H.2.18.20
stucksat fault mode
fault mode representing an open circuit or a non-varying signal level

Note 1 to entry: These are usually referred to as "stuck open", "stuck at 1" or "stuck at 0".

H.2.18.21
tested monitoring

the provision of independent means such as watchdog devices and comparators which are
tested at start-up or periodically during operation
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H.2.18.22

testing pattern

fault/error control technique used for periodic testing of input units, output units and
interfaces of the control

Note 1 to entry: A test pattern is introduced to the unit and the results compared to expected values. Mutually
independent means for introducing the test pattern and evaluating the results are used. The test pattern is
constructed so as not to influence the correct operation of the control.

H.2.19 Definitions relating to memory tests for controls using software

H.2.19.1

Abraham test

specific form of a variable memory pattern test in which all stuck-at and coupling\faults
between memory cells are identified

Note 1 to entry: The number of operations required to perform the entire memory test is about 30 n, where n is
the number of cells in the memory. The test can be made transparent for use during the| eperating cycle, by
partitioning the memory and testing each partition in different time segments.

Note 2 to entry: See Abraham, J.A.; Thatte, S.M.; "Fault coverage of test programs for a microprocessor",
Proceedings of the IEEE Test Conference 1979, pp 18-22.

H.2.19.2

GALPAT memory test

fault/error control technique in which a single cell in a field of uniformly written memory cells
is inversely written, after which the remaining memory under test is inspected

Note 1 to entry: After each read operation to one of the remaining cells in the field, the inversely written cell is
also inspected and read. This process is repeated for all memory cells under test. A second test is then performed
as above on the same memory range without inverse writing to the test cell.

Note 2 to entry: The test can be made transparent for use during the operating cycle, by partitioning the memory
and testing each partition in different time segments((see transparent GALPAT test).

H.2.19.2.1

transparent GALPAT test

GALPAT memory test in which.first a signature word is formed representing the content of
the memory range to be tested-and this word is saved

Note 1 to entry: The cell to_be tested is inversely written and the test is performed as above. However, the
remaining cells are not inspgeted individually, but by formation of and comparison to a second signature word. A
second test is then performed' as above by inversely writing the previously inverted value to the test cell.

Note 2 to entry:  This technique recognizes all static bit errors as well as errors in interfaces between memory
cells.

H.2.19.3 Checksum

H.2.19:31

modified checksum

fault/error control technique in which a single word representing the contents of all words in
memory is generated and saved

Note 1 to entry: During self-test, a checksum is formed from the same algorithm and compared with the saved
checksum.

Note 2 to entry: This technique recognizes all the odd errors and some of the even errors.
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H.2.19.3.2

multiple checksum

fault/error control technique in which a separate words representing the contents of the
memory areas to be tested are generated and saved

Note 1 to entry: During self-test, a checksum is formed from the same algorithm and compared with the saved
checksum for that area.

Note 2 to entry: This technique recognizes all the odd errors and some of the even errors.
H.2.19.4 Cyclic redundancy check (CRC)

H.2.19.41

CRC - single word

fault/error control technique in which a single word is generated to represent the contents of
memory

Note 1 to entry: During self-test, the same algorithm is used to generate another signature word which is
compared with the saved word.

Note 2 to entry: This technique recognizes all one-bit, and a high percentage of multi=bit, errors.

H.2.19.4.2

CRC - double word

fault/error control technique in which at least two words(are generated to represent the
contents of memory

Note 1 to entry: During self-test, the same algorithm is used_fo, generate the same number of signature words
which are compared with the saved words.

Note 2 to entry: This technique can recognize one-bit and_multi-bit errors with a greater accuracy than in CRC -
single word.

H.2.19.5

redundant memory with comparison

structure in which the safety-related{contents of memory are stored twice in different format in
separate areas so that they can bé.compared for error control

H.2.19.6
static memory test
fault/error control technigue which is intended to detect only static errors

H.2.19.6.1

checkerboard memory test

static memory- test in which a checkerboard pattern of zeros and ones is written to the
memory area-under test and the cells are inspected in pairs

Note 1ito entry: The address of the first cell in each pair is variable and the address of the second cell is derived
fromfa bit inversion of the first address. In the first inspection, the variable address is first incremented to the end
of the address space of the memory and then decremented to its original value. The test is repeated with the
checkerboard pattern inversed.

H.2.19.6.2
marching memory test
static memory test in which data is written to the memory area under test as in normal

operation

Note 1 to entry: Every cell is then inspected in ascending order and a bit inversion performed on the contents.
The inspection and bit inversion are then repeated in descending order. Then this process is repeated after first
performing a bit inversion on all the memory cells under test.
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H.2.19.7

walkpat memory test

fault/error control technique in which a standard data pattern is written to the memory area
under test as in normal operation

I ; - - et I o rETed-bv—fatl r

Note 1 to entry: A bit inversion is performed on the first cell and the remaining memory area is inspected. Then
the first cell is again inverted and the memory inspected. This process is repeated for all memory cells under test.
A second test is conducted by performing a bit inversion of all cells in memory under test and proceeding as above.

Note 2 to entry: This technique recognizes all static bit errors as well as errors in interfaces between memory
cells.

H.2.19.8 Word protection

H.2.19.8.1

word protection with multi-bit redundancy

a fault/error control technique in which redundant bits are generated and saved\fer each word
in the memory area under test

Note 1 to entry: As each word is read, a parity check is conducted.

Note 2 to entry: An example is a Hamming code which recognizes all one and two biterrors as well as some three
bit and multi-bit errors.

H.2.19.8.2

word protection with single bit redundancy

a fault/error control technique in which a single bit is added to each word in the memory area
under test and saved, creating either even parity or odd'parity

Note 1 to entry: As each word is read, a parity check is conducted.

Note 2 to entry: This technique recognizes all odd bit erfors.
H.2.20 Definitions of software terminology — General

H.2.20.1

common mode error

error(s) in a dual channel or other redundant structure such that each channel or structure is
affected simultaneously and_inithe same manner

H.2.20.2

common cause error

errors of different ~itéms, resulting from a single event, where these errors are not
consequences of each other

Note 1 to entry{ Common cause errors should not be confused with common mode errors.

H.2.20.3

failuré modes and effects analysis

FMEA

analytical technique in which the failure modes of each hardware component are identified
and examined for their effects on the safety-related functions of the control

H.2.20.4
independent

other control functions, or by common mode effects
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H.2.20.5

invariable memory

memory ranges in a processor system containing data which is not intended to vary during
programme execution

Note 1 to entry: Invariable memory may include RAM construction where the data is not intended to vary during
programme execution.

H.2.20.6

variable memory

memory ranges in a processor system containing data which is intended to vary during
programme execution

H.2.21 Void
H.2.22 Definitions relating to classes of control functions

For the evaluation of protective measures for fault tolerance and avoidance0f hazards, it is
necessary to classify control functions with regard to their fault behaviaur.

At the classification of control functions, their integration into the complete safety concept of
the appliance shall be taken into account.

NOTE A control function consists of the entire loop beginning with the sénsing means through the processing
circuitry (hardware and software if used) and including the actuator drive.

For the purpose of evaluating the design of a_¢ontrol function, present requirements
recognise three distinct classes:

H.2.22.1
class A control function
control functions which are not intended tobe relied upon for the safety of the application

Note 1 to entry: Examples are: room thermostats, temperature control.

H.2.22.2
class B control function
control functions which are intended to prevent an unsafe state of the appliance

Note 1 to entry: Failure ofihe control function will not lead directly to a hazardous situation.

Note 2 to entry: Examples are: thermal limiter, pressure limiter.

H.2.22.3

class C control function

control«functions which are intended to prevent special hazards such as explosion or whose
failure could directly cause a hazard in the appliance

Naote 1 to entry: Examples are: burner control systems, thermal cut-outs for closed water systems (without vent
protection).

H.2.23 Definitions relating to functional safety

H.2.23.1

fault tolerating time
time between the occurrence of a fault and the shut-down of the controlled equipment, which
is tolerated by the application without creating a hazardous situation

Note 1 to entry: Actions other than shut-down of the controlled equipment are possible if they can be shown to
prevent hazardous situations.
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H.2.23.2

fault reaction time

time between the occurrence of a fault and the point where the control has reached a
defined state

H.2.23.3
defined state
state of a control with the following characterisation:

a) the control passively assumes a state in which the output terminals ensure a safe
situation under all circumstances. When the cause of the transition to defined state is
lifted, the application should start-up in accordance with the appropriate requirementsy ot

b) the control actively executes a protective action, within the time as specifiedtin the
relevant part 2, causing a shut-down, or preventing an unsafe condition; or

c) the control remains in operation, continuing to satisfy all safety related functional
requirements

H.2.23.4
complex electronics
denote assemblies which use electronic components with the following characteristics:

a) the component provides more than one functional output;

b) itis impractical or impossible to represent the failure mode of such a component by stuck-
at and cross-links at the pins or by other failure modes which are described in Table H.24

H.2.23.5
reset

action which provides reset from safe-state to.allow the system to attempt a restart

H.2.23.6 Void

H.2.23.7

degradation (of performance)

undesired departure in the operational performance of any device, equipment or system from
its intended performance

Note 1 to entry: The term "dégradation” can apply to temporary or permanent failure.

[SOURCE: IEC 60050-161:1990, 161-01-19]

H.2.23.8 Void

H.2.23.9
harm
physical injury or damage to health of people, or damage to property or the environment

[SOURCE: ISO/IEC Guide 51:1999, 3.3]

H.2.23.10
hazard

| n"  potential source of harm

[SOURCE: ISO/IEC Guide 51:1999, 3.5]
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H.2.23.11
risk
combination of the probability of occurrence of harm and the severity of that harm

[SQURCE. ISO/IEC Guide 51:1909 _3 2]

H.2.23.12

reasonably foreseeable misuse

use of a product, process or service under conditions or for purposes not intended by the
supplier, but which may happen, induced by the design of the product in combination with,or
as result of, common human behaviour

[SOURCE: ISO/IEC Guide 51:1999, 3.14 modified, — "in a way not intended by the supplier,
but which may result from readily predictable human behaviour" have been added.]

H.2.23.13

functional safety

safety related to the application which depends on the correct functioning ef the safety-related
control

H.2.24 Definitions related to access to data exchange

H.2.24.1

sequence number

additional data field containing a number that changes in apredefined way from message to
message

H.2.24.2
time stamp
information concerning time of transmission*attached to a message by the sender

H.2.24.3
source and destination identifier
identifier which is assigned to each.entity

Note 1 to entry: This identifier can_be a name, number or arbitrary bit pattern. This identifier will be used for the
safety-related communication. Usually the identifier is added to the user data.

H.2.24.4
feed-back message
response from a receiver to the sender, via a return channel

H.2.24.5
identification procedure
procedure‘that forms a part of the safety-related application process

Note '4-to entry: Two types of identification procedure can be distinguished:

~~"bi-directional identification — Where a return communication channel is available, exchange of entity identifiers
between senders and receivers of information can provide additional assurance that the communication is
actually between the intended parties,

— dynamic identification procedures — Dynamic exchange of information between senders and receivers,

ihf‘lll{‘“hg transformation and feedbhack of received information to the sender Can 'r_\rn\/irln assurance that the

communicating parties not only claim to possess the correct identity, but also behave in the manner expected.
This type of dynamic identification procedure can be used to preface the transmission of information between
communicating safety-related processes and/or it can be used during the information transmission itself.

H.2.24.6

safety code

redundant data included in a safety-related message to permit data corruptions to be detected
by the safety-related transmission function
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H.2.24.7
cryptographic techniques
output data are calculated by an algorithm using input data and a key as a parameter

Note 1 to entry: By knowing the output data. it is impossible within a reasonable time to calculate the input data

without knowledge of the key. It is also impossible within a reasonable time to derive the key from the output data,
even if the input data are known.

H.2.24.8
time-out
delay between two messages exceeding a predefined allowed maximum time

NOTE 1 to entry: If this is the case, an error can be assumed.

H.2.24.9

public network

data and signals not confined to the physical space within the household,vor locations
specified as being covered within the scope of this standard

Note 1 to entry: Examples of public networks include but are not limited to:
— Internet;
—  Wi-Fi Devices;

—  Bluetooth > 10 m Devices.
H.4 General notes on tests

H.4.1 Conditions of test

H.4.1.4 Addition:

For electronic controls, the tests of Clauses H.25, H.26 and H.27 are carried out before the
tests of Clause 21.

Additional subclauses:

H.4.1.9 Electronic controls&shall be tested as electrical controls, unless otherwise
specified.

H.4.1.10 When conducting the test sequence for electronic controls, care shall be taken
that the results of @ fest are not influenced adversely by any preceding testing of the sample
unless specifically-required by the standard. It may be necessary to replace that sample, or
parts thereof,-or-to use an additional sample.

NOTE Thewnumber of samples can be kept to the minimum by an evaluation of the relevant circuits.

H.44.11 Except for the test specified in Clause H.26, care shall be taken that the supply is
frée .of such perturbations from external sources as may influence the results of the tests on
electronic controls.

H.6 Classification

H.6.4 According to features of automatic action

H.6.4.3 Additional subclause:

H.6.4.3.13 — electronic disconnection on operation (Type 1.Y — 2.Y)
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H.6.9 According to circuit disconnection or interruption

Addition:

H.6.9.5 — electronic disconnection

H.6.18 According to classes of control functions (see Table 1, requirement 92)

H.6.18.1 — Control of class A control functions
H.6.18.2 - Control of class B control functions
H.6.18.3 — Control of class C control functions

H.7 Information

Additional items to Table 1™

Information Clause or Method
subclause
Modification: 11.3.2, H.11.4.16, X
H.17.14,
36 Limits of activating quantity for any sensing element over which micro- H.18.1.5,
disconnection or electronic disconnection is secure H.27.1.1, H.28
Additional items to Table 1: D
52 The minimum parameters of any heat dissipator (for example, heat sink) not 14
provided with an electronic control but essential to its correct operation
53 Type of output waveform if other than sinusoidal H.25 X
54 Details of the leakage current waveform produeed after failure of the basic H.27
insulation
55 The relevant parameters of those electronic devices or other circuit H.27 X
components considered as unlikely to fail (see paragraph 1 of H.27.1.1.4)
56 Type of output waveform(s) produced after failure of an electronic device or H.27 X
other circuit component (see item g) of H.27.1.1.3)
57 The effect on controlled outpui(s) after electronic circuit component failure if H.27 X
relevant (item c) of H.27.1541.3)
58a For integrated and incarporated electronic controls, if any protection against H.26.2 X
mains borne perturbations, magnetic and electromagnetic disturbances is H.26.15
claimed, which ofthe tests of Clause H.26 shall be performed and the effect on
controlled output(s) and function after a failure to operate as a result of each
test
58b For other than integrated and incorporated electronic controls, the effect on H.26.2 X
controfled output(s) and function after a failure to operate as a result of the H.26.15
tests\of Clause H.26
59 LAny component on which reliance is placed for electronic disconnection which | 13.2 X
is disconnected as required by footnote n to Table 12 H.27.1
60 Installation class (surge immunity) and operating modes 24.1, H.26.8.2, X
H.26.8.3,
Annex R
66 Software sequence documentation M"°P H.11.12.2.9
67 Programme documentation M 9P H.11.12.2.9
H.11.12.2.12
68 Software fault analysis M °P H.11.12 X
H.27.1.1.4
69 Software class(es) and structure " H.11.12.2 D
H.11.12.3
This information is not required for class A controls H.27.1.2.2.1
H.27.1.2.3.1
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70 Analytical measures and fault/error control techniques employed ™ $ H.11.12.1.2 X
H.11.12.2.2
H.11.12.2.4

71 Software fault/error detection time(s) for controls with software classes B or |H.2.17.10 X

cmt H.11.12.2.6
72 Control response(s) in case of detected fault/error ™ H.11.12.2.7
73 Controls subjected to a second fault analysis and declared condition as a H.27.1.2.3
result of the second fault

74 External load and emission control measures to be used for test purposes H.23.1.1

91  Fault reaction time H.2.23.2
H.27.1.2.2.2
H.27.1.2.2.3
H.27.1.2.3.2
H.27.1.2.3.3
H.27.1.2.4.2
H.27.1.2.4.3

92 Class or classes of control function(s) H.6.18 X
H.27.1.2:2
H.27%1:2.3

93 Maximum number of reset actions within a time period £h11.12.4.3.6 D
H:11.12.4.3.4

94 Number of remote reset actions H.17.1.4.3 X

m

For controls declared as entirely Class A, the requirements 66, 67,68, 70, 71 and 72 are exempted. For
controls with software classes B or C, information shall be provided lonly for the safety-related segments of
the software. Information on the non-safety related segments shall*be sufficient to establish that they do not
influence the safety-related segments.

The software sequence shall be documented and,. together with the operating sequence of
table requirement 46, shall include a description of the control system philosophy, the control flow, data
flow and the timings.

Safety-related data and safety-related segments, ©f the software sequence, the malfunction of which could
result in non-compliance with the requirements,of\17, 25, 26 and 27, shall be identified. This identification
shall include the operating sequence and may, for example, take the form of a fault tree analysis which
shall include those fault/errors of Table{H.1 which could result in non-compliance. The software fault
analysis shall be related to the hardwaredault analysis in Clause H.27.

Examples of other information whichmay be suitable for inclusion in the documentation required by
footnotes m, n, o, q, r and s are:

Original software system specification, for example:
- functional specification,“including procedure for restart on loss of supply,
- module design, including description of equipment interfaces, and description of user interfaces,
- detailed design, including description of use of memory,
- code listing, including programming language identification, comments and listing of subroutines,
- test specification,
- manuals for installation, use and/or maintenance.

Programming documentation shall be supplied in a programming design language declared by the
manufacturer.

Within a control, different software classes may apply to different control functions. Examples of control
functions that may include software classes A to C are as follows:

Class A — Examples are room thermostats, humidity controls, lighting controls, timers and time switches.
Class B — An example is a thermal cut-out.

Class C — Examples are automatic burner controls and thermal cut-outs for closed water heater systems
(unvented).

Measures to be declared are those chosen by the manufacturer from the requirements of H.11.12.1.2 to
H.11.12.2.4 inclusive.

This can be expressed as a time following the execution of a specific software segment.
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H.8 Protection against electric shock

H.8.1 General requirements

Additional subclauses:

H.8.1.10 Accessible parts shall not be considered as hazardous live parts if separated
from the supply by protective impedance.

H.8.1.10.1 When protective impedance is used, the current between the part or parts and
either pole of the supply source shall not exceed 0,7 mA (peak value) a.c. or 2 mA d.c;

— for frequencies exceeding 1 kHz, the limit of 0,7 mA (peak value) is multiplied by.the value
of the frequency in kHz but shall not exceed 70 mA (peak value);

— for voltages over 42,4V (peak value) and up to and including 450 V (peak value), the
capacitance shall not exceed 0,1 uF;

— for voltages over 450 V (peak value) and up to and including 15/kV"(peak value), the
product of the capacitance in farads times the potential in volts shallnot exceed 45 uC;

— for voltages over 15 kV (peak value), the product of the capacitance in farads times the
square of the potential in volts shall not exceed 350 mJ.

Compliance is checked by measurement.

Voltages and currents are measured between a single‘accessible part (or any combination of

such parts) and—either—pole—of the—supply—sogrece the protective earth conductor.

Measurements shall be taken in normal supply configuration, and with supply poles
interchanged.

The measuring circuit shall have a total impedance of (1 750 + 250) 2 and be shunted by a
capacitor such that the time constant of.the circuit is (225 + 15) us.

Details of a suitable measuring cirguit are shown in Figure E.1.

The measuring circuit shall kave an accuracy of within 5 % for all frequencies in the range of
20 Hz to 5 kHz. For frequencies above 5 kHz, alternative methods of measurement are
required.

H.11 Constructional requirements

H.11.2 Protection against electric shock

Additional subclauses:

H.11.2.5 Protective impedance shall consist of two or more impedance components of
equivalent resistance values in series, which are connected between live parts and
accessible parts. It shall consist of components in which the probability of a reduction in
impedance during life can be ignored and the possibility of a short circuit is negligible.

C6038%-
14 appropriate to the working voltage of application where it is used.

Such components are

— Resistors-peinted-eut detailed in Table H.24, footnote c.
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Alternatively, the resistors shall comply with the requirements of 14.1 of
IEC 60065:2001/AMD1:2005.

— Capacitors.

Capacitors snall comply with 1EC 6Uso4-T4, CIaSS Y.

Compliance is checked by

a) open-circuiting each impedance component in turn;

b) short-circuiting of those impedance components which are likely to fail by a short cjrcuit
(according to Clause H.27);

¢) applying a fault condition according to Clause H.27 to any part of the circuit whigh might
influence the maximum leakage current with the protective impedance intact.

Operation of a protective device or loss of one pole of the supply shall alsQ"b&é considered
as faults.

Under these conditions, the equipment shall still comply with the requirements of H.8.1.10.

H.11.4 Actions

Additional subclauses:
H.11.4.16 Type 1.Y or 2.Y action shall operate to provide’electronic disconnection.
Compliance is checked by the tests of H.11.4.16.

H.11.4.16.1 The test is carried out with the €¢antrol connected to its declared maximum load,
supplied with rated voltage, and at temperature Tmax-

H.11.4.16.2 The current through thé electronic disconnection shall not exceed 5 mA or
10 % of the rated current, whichever'is the lower.

H.11.12 Controls using software

Controls using software_shall be so constructed that the software does not impair control
compliance with the reguirements of this standard.

Compliance is checked by the tests for electronic controls in this standard, by inspection
according to thé requirements of H.11.12 and by examination of the documentation required
in requirements 66 to 72 inclusive of Table 1.

Subclauses H.11.12.1 to H.11.12.4 inclusive are only applicable to control functions using
software class B or class C.

Subclause H.11.12.4 contains additional requirements for remotely actuated control
functions.

H11.12 1 Req"i;ements for the architecture

H.11.12.1.1 Control functions with software class B or C shall use measures to control and
avoid software-related faults/errors in safety-related data and safety-related segments of the
software, as detailed in H.11.12.1.2 to H.11.12.3 inclusive.

H.11.12.1.2 Structure for control functions with software class B or C
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H.11.12.1.2.1 Control functions with software class C shall have one of the following
structures:

— single channel with periodic self-test and monitoring (H.2.16.7);

= dual channel (homogenous) with comparison (H.2 16 3)

— dual channel (diverse) with comparison (H.2.16.2).
NOTE Comparison between dual channel structures can be performed:
— by the use of a comparator (H.2.18.3) or

— by reciprocal comparison (H.2.18.15).

H.11.12.1.2.2 Control functions with software class B shall have one of the_following
structures:

— single channel with functional test (H.2.16.5);

— single channel with periodic self-test (H.2.16.6);
— dual channel without comparison (H.2.16.1).

A software class C structure is also acceptable for a software class;Bistructure.

H.11.12.1.3 Other structures are permitted if they can bershown to provide an equivalent
level of safety to those in H.11.12.1.2.

H.11.12.2 Measures to control faults/errors

H.11.12.2.1 When redundant memory with comparison is provided on two areas of the
same component, the data in one area shall¢be-stored in a different format from that in the
other area (see software diversity).

H.11.12.2.2 Controls with software ctass C using dual channel structures with comparison
shall have additional fault/error detection means (such as periodic functional tests, periodic
self-tests, or independent monitoring) for any fault/errors not detected by the comparison.

H.11.12.2.3 For controls with software class B or C, means shall be provided for the
recognition and control of errors in transmissions to external safety-related data paths. Such
means shall take into account errors in data, addressing, transmission timing and sequence
of protocol.

H.11.12.2.4 Foricontrol with software class B or C, the manufacturer shall provide, within
the control, measures to address the fault/errors in safety-related segments and data
indicated in Table H.1 and identified in Table 1, requirement 68.
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Table H.1 (H.11.12.7 of edition 3) — Acceptable measures to address fault/errors 2 (1 of 6)

Component?® Fault/error | Software class Example of acceptable measures ©9° Definitions
B Cc

1. CPU

1.1

Registers Stuck at rq Functional test, or H.2.16.5
periodic self-test using either: H.2.16.6
— static memory test, or H.2.19.6
— word protection with single bit H.2.19.8:2

redundancy
DC fault rq Comparison of redundant CPUs by either:

— reciprocal comparison H.2+18.15
— independent hardware comparator, or M.2.18.3
internal error detection, or H.2.18.9
redundant memory with comparison, 6r H.2.19.5
periodic self-tests using either
— walkpat memory test H.2.19.7
—  Abraham test H.2.19.1
— transparent GALPAT test; or H.2.19.2.1
word protection with multi-bit redundancy, |[H.2.19.8.1
or
static memory test.and word protection H.2.19.6
with single bit réeddndancy H.2.19.8.2

1.2

Instruction Wrong rq Comparison_of redundant CPUs by either:

decoding and decoding — reciprocal comparison H.2.18.15

execution and execution — < jndependent hardware comparator, or H.2.18.3
internal error detection, or H.2.18.9
periodic self-test using equivalence class test |[H.2.18.5

1.3 Functional test, or H.2.16.5

Programme Stuck at rq periodic self-test, or H.2.16.6

counter independent time-slot monitoring of the H.2.18.10.4
program sequence, or
logical monitoring of the programme H.2.18.10.2
sequence
Periodic self-test and monitoring using either: |[H.2.16.7

DC fault rq — independent time-slot and logical H.2.18.10.3
monitoring

— internal error detection, or H.2.18.9
comparison of redundant functional channels
by either:
— reciprocal comparison H.2.18.15
— independent hardware comparator H.2.18.3
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Table H.1 (2 of 6)

Component® Fault/error | Software class Example of acceptable measures °¢° Definitions
B C
1.4
Addressing DC fault rq Comparison of redundant CPUs by either:
— reciprocal comparison H.2.18.15
— independent hardware comparator; or H.2.18.3
Internal error detection; or H.2.18.9
periodic self-test using a testing pattern of H.2.16.7
the address lines; or H.2.18.22
full bus redundancy, or H.2:18.1.1
multi-bit bus parity H.2.18.1.2
1.5
Data paths DC fault rq Comparison of redundant CPUs by either:
instruction and reciprocal comparison, or H.2.18.15
decoding execution independent hardware comparator;.or H.2.18.3
Internal error detection, or H.2.18.9
periodic self-test using a testing pattern, or H.2.16.7
data redundancy, or H.2.18.2.1
multi-bit bus parity H.2.18.1.2
2.
Interrupt No interrupt rq Functional test;-or H.2.16.5
handling and or too time-slot monitoring H.2.18.10.4
execution frequent
interrupt
No interrupt rq Comparison of redundant functional
or too channels by either
frequent reciprocal comparison, H.2.18.15
interrupt independent hardware comparator, or H.2.18.3
related to Independent time-slot and logical H.2.18.10.3
monitoring
different

sources
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Table H.1 (3 of 6)

Component® Fault/error | Software class Example of acceptable measures °¢° Definitions
B C
3.
Clock rq Frequency monitoring, or H.2.18.10.1
time slot monitoring H.2.18.10.4
Wrong rq Frequency monitoring, or H.2.18.10.1
frequency time-slot monitoring, or H.2.18.10.4
(for quartz comparison of redundant functional channels
synchronized by either:
clock: — reciprocal comparison H\2:18.15
harmonics/ — independent hardware comparator H.2.18.3
subharmonics
only)
4. Memory
4.1
Invariable All single bit rq Periodic modified checksumy or H.2.19.3.1
memory faults multiple checksum, or H.2.19.3.2
word protection with"single bit redundancy |H.2.19.8.2
99,6 % rq Comparison of redundant CPUs by either:
coverage of — reciprocal'comparison H.2.18.15
all — indepehdent hardware comparator, or H.2.18.3
information
errors redundant memory with comparison, or H.2.19.5
periodic cyclic redundancy check, either
=\, single word H.2.19.4.1
— double word, or H.2.19.4.2
word protection with multi-bit redundancy H.2.19.8.1
4.2
Variable DC fault rq Periodic static memory test, or H.2.19.6
memory word protection with single bit redundancy |[H.2.19.8.2
DC fault rq Comparison of redundant CPUs by either:
and dynanic — reciprocal comparison H.2.18.15
cross links — independent hardware comparator, or H.2.18.3
redundant memory with comparison, or H.2.19.5
periodic self-tests using either:
— walkpat memory test H.2.19.7
— Abraham test H.2.19.1
— transparent GALPAT test, or H.2.19.2.1
word protection with multi-bit redundancy H.2.19.8.1
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Table H.1 (4 of 6)

Component® Fault/error | Software class Example of acceptable measures °°° Definitions
B C
4.3
Addressing Stuck at rq Word protection with single bit redundancy [ H.2.19.18.2
(relevant to including the address, or
variable DC fault rq comparison of redundant CPUs by either:
memory and — reciprocal comparison, or H.2.18.15
invariable — independent hardware comparator, or H.2.18:8
memory) full bus redundancy H.2,.18.1.1
Testing pattern, or
periodic cyclic redundancy check, either: H.2.18.22
— single word H.2.19.4.1
— double word, or H.2.19.4.2
word protection with multi-bit redundancy |H.2.19.8.1
including the address
5. Internal data
path
5.1 Data Stuck at rq Word protection'with single bit redundancy | H.2.19.8.2
DC fault rq Comparison/ef redundant CPUs by either:
— reciprocal comparison H.2.18.15
— independent hardware comparator, or H.2.18.3
word protection with multi-bit redundancy H.2.19.8.1
including the address, or data redundancy, or | H.2.18.2.1
testing pattern, or H.2.18.22
protocol test H.2.18.14
5.2 Addressing Wrong rq Word protection with single bit redundancy |H.2.19.8.2
address including the address
Wrong rq Comparison of redundant CPUs by:
address and — reciprocal comparison H.2.18.15
multiple — independent hardware comparator, or H.2.18.3
addressing word protection with multi-bit redundancy, |H.2.19.8.1
including the address, or full bus H.2.18.1.1
redundancy; or testing pattern including the | H.2.18.22
address
6
External Hamming rq Word protection with multi-bit redundancy, |H.2.19.8.1
communication distance 3 or CRC - single word , or H.2.19.4.1
transfer redundancy, or H.2.18.2.2
protocol test H.2.18.14
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Table H.1 (5 of 6)

Component® Fault/error | Software class Example of acceptable measures °°° Definitions
B C
6.1
Data Hamming rq CRC - double word, or H.2.19.4.2
distance 4
data redundancy or comparison of redundant [ H.2.18.2.1
functional channels by either:
— reciprocal comparison H.2.18.15
— independent hardware comparator H.2.1873
6.2 Wrong rq Word protection with multi-bit redundancy, | H.2:19:8.1
Addressing address including the address, or CRC - single word |H2.19.4.1
including the addresses, or
transfer redundancy or H.2.18.2.2
protocol test H.2.18.14
Wrong and rq CRC - double word, including the.address, or | H.2.19.4.2
multiple full bus redundancy of data apd address, or |H.2.18.1.1
addressing comparison of redundant comfmunication
channels by either:
— reciprocal comparison H.2.18.15
— independent hardware comparator H.2.18.3
6.3 Wrong point rq Time-slot monitering, or H.2.18.10.4
Timing in time scheduled transmission H.2.18.18
rq Time-slot'and logical monitoring, or H.2.18.10.3
comparison of redundant communication
channels by either:
< “reciprocal comparison H.2.18.15
- independent hardware comparator H.2.18.3
Wrong rq Logical monitoring, or H.2.18.10.2
sequence time-slot monitoring, or H.2.18.10.4
scheduled transmission H.2.18.18
rq (same options as for wrong point in time)
7.
Input/output Fault rq Plausibility check H.2.18.13
periphery conditions
specified in rq Comparison of redundant CPUs by either:
Clause H.27 — reciprocal comparison H.2.18.15
— independent hardware comparator, or H.2.18.3
7.1
Digital 1/0 input comparison, or H.2.18.8
multiple parallel outputs; or H.2.18.11
output verification, or H.2.18.12
testing pattern, or H.2.18.22
code safety H.2.18.2
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Table H.1 (6 of 6)

Component® Fault/error | Software class Example of acceptable measures °¢° Definitions
B C
7.2
Analog 1/0
7.2.1 A/D- and |Fault rq Plausibility check H.2.18.13
conditions
D/A- convertor specified in rq Comparison of redundant CPUs by either:
Clause H.27 — reciprocal comparison H.2.18.15
— independent hardware comparator, or H.2.48.3
input comparison, or H.2:18.8
multiple parallel outputs, or H.2.18.11
output verification, or H.2.18.12
testing pattern H.2.18.22
7.2.2 Analog Wrong rq Plausibility check H.2.18.13
multiplexer addressing
rq Comparison of redundant CPUs-by either:
— reciprocal comparison H.2.18.15
— independent hardware comparator, or H.2.18.3
input comparison or H.2.18.8
testing pattern H.2.18.22
8.
Monitoring Any output rq Tested monitoring, or H.2.18.21
devices and outside the redundant,monitoring and comparison, or H.2.18.17
comparators static and errorirecognizing means H.2.18.6
dynamic
functional
specification
9.
Custom Any output rq Periodic self-test H.2.16.6
chips f outside the
for example, static and rq Periodic self-test and monitoring, or H.2.16.7
ASIC,
GAL, Gate dynamic dual channel (diverse) with comparison, or [H.2.16.2
array functional error recognizing means H.2.18.6
spegification
CPU: Central programmation unit
rq:  Coverage of the fault is required for the indicated software class.
a Table H:1 is applied according to the requirements of H.11.12 to H.11.12.2.12 inclusive.
b For fault/error assessment, some components are divided into their subfunctions.
¢ For each subfunction in the table, the software class C measure will cover the software class B fault/error.

by this standard.

€ Where more than one measure is given for a subfunction, these are alternatives.

To be divided as necessary by the manufacturer into subfunctions.

It is recognized that some of the acceptable measures provide a higher level of assurance than is required

H.11.12.2.5 Measures others than those specified in H.11.12.2.4 are permitted if they can be
shown to satisfy the requirements listed in Table H.1.



https://iecnorm.com/api/?name=3b28c246cd3f8aac2b1ca2e8a53f8d0e

- 200 - IEC 60730-1:2013+AMD1:2015
+AMD2:2020 CSV © IEC 2020

H.11.12.2.6 Software fault/error detection shall occur not later than the time declared in
requirement 71 of Table 1. The acceptability of the declared time(s) is evaluated during the
fault analysis of the control.

Part 2 standards may limit this declaration

H.11.12.2.7 For controls with functions, classified as Class B or C, detection of a fault/error
shall result in the response declared in Table 1, requirement 72. For controls with functions
declared as class C, independent means capable of performing this response shall be
provided.

H.11.12.2.8 The loss of dual channel capability is deemed to be an error in a control
function using a dual channel structure with software class C.

H.11.12.2.9 The software shall be referenced to relevant parts of the operating sequence
and the associated hardware functions.

H.11.12.2.10 Where labels are used for memory locations, these labels shall be unique.

H.11.12.2.11 The software shall be protected from user ralteration of safety-related
segments and data.

H.11.12.2.12 The software and safety-related hardware under its control shall be initialized
to, and terminate at, a declared state as indicated in Tabjle 1, requirement 66.

H.11.12.3 Measures to avoid errors

Void.

H.11.12.3.1 General

For controls with (software class B or C the measures shown in Figure H.1 to avoid
systematic faults;shall be applied.

Measures used for software class C are inherently acceptable for software class B.

The content of this is extracted from IEC 61508-3 and adapted to the needs of this standard.
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Figure H.1 — V-Model for the software life cycle

Other methods are possible if they incorporate disciplined and structured processes including
design and test phases.

H.11.12.3.2 Specification
H.11.12.3.2.1 Software safety requirements
H.11.12.3.2.1.1 The specification_of{the software safety requirements shall include:

— a description of each safety\related function to be implemented, including its response
time(s):

e functions related to.the application including their related software classes;

e functions related " to the detection, annunciation and management of software or
hardware faults;

— a description-of interfaces between software and hardware;
— a description of interfaces between any safety and non-safety related functions.

Examples of techniques/measures can be found in Table H.2.

Table H.2 — Semi-formal methods

Technique/Measure References (informative)

Standards identification

Semi-formal methods

= | r\gir\nllflmr‘finnnl block dingrnm:

- Sequence diagrams
B.2.3.2 of IEC 61508-7:2010

C.6.1 of IEC 61508-7:2010

-  Finite state machines/state transition diagrams

- Decision/truth tables

Other methods to comply with the requirements can be applied.
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H.11.12.3.2.2 Software architecture
H.11.12.3.2.2.1 The description of software architecture shall include the following aspects:

— techniques and measures to control software faults/errors (refer to H.11.12.2);

— interactions between hardware and software;

— partitioning into modules and their allocation to the specified safety functions;
— hierarchy and call structure of the modules (control flow);

— interrupt handling;

— data flow and restrictions on data access;

— architecture and storage of data;

— time based dependencies of sequences and data.

Examples of techniques/measures can be found in Table H.3.

Table H.3 — Software architecture specification

Technique/Measure References (informative)

Fault detection and diagnosis C.8.1-of IEC 61508-7:2010

Semi-formal methods:
- Logic/function block diagrams
-  Sequence diagrams
-  Finite state machines/state transition diagrams B.2.3.2 of IEC 61508-7:2010
- Data flow diagrams C.2.2 of IEC 61508-7:2010

H.11.12.3.2.2.2 The architecture specification shall be verified against the specification of
the software safety requirements by static analysis.

NOTE Acceptable methods for static analysis are:
— control flow analysis;
— data flow analysis;

— walk-throughs/design reviews.
H.11.12.3.2.3 Module.design and coding
NOTE 1 The use of computer aided design tools is accepted.

NOTE 2 For Défensive Programming (for example, range checks, check for division by 0, plausibility checks),
see C.2.5 of IEC-61508-7:2010.

H.11.12.3.2.3.1 Based on the architecture design, software shall be suitably refined into
modules. Software module design and coding shall be implemented in a way that is traceable
to‘the software architecture and requirements.

The module design shall specify:

— function(s),

—imterfacestoothermodutes;

— data.

Examples of techniques/measures can be found in Table H.4.
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Table H.4 — Module design specification

Technique/Measure References (informative)
Limited size of software modules C.2.9 of IEC 61508-7:2010
Information hiding/encapsulation C.2.8 of [IEC 61508-7:2010
One entry/one exit point in subroutines and functions C.2.9 of IEC 61508-7:2010
Fully defined interface C.2.9 of IEC 61508-7:2010

Semi-formal methods:
- Logic/function block diagrams
- Sequence diagrams
-  Finite state machines/state transition diagrams B.2.3.2 of IEC 61508-7:2010.
- Data flow diagrams C.2.2 of IEC 61508-7:2010

H.11.12.3.2.3.2 Software code shall be structured.

NOTE Structural complexity can be minimized by applying the following principles:

— keep the number of possible paths through a software module small, and the’ relation between the input and
output parameters as simple as possible;

— avoid complicated branching and, in particular, avoid unconditional jumps (GOTO) in higher level languages;
— where possible, relate loop constraints and branching to input parameters;

— avoid using complex calculations as the basis of branching and./oop decisions.

Examples of techniques/measures can be found in_Table H.5.

Table H.5 — Design and coding standards

Technique/Measure References (informative)

Use of coding standard (see H.11.12.3.2.4) C.2.6.2 of IEC 61508-7:2010
No use of dynamic objects and variables (see*Note) C.2.6.3 of IEC 61508-7:2010
Limited use of interrupts C.2.6.5 of IEC 61508-7:2010
Limited use of pointers C.2.6.6 of IEC 61508-7:2010
Limited use of recursion C.2.6.7 of IEC 61508-7:2010
No unconditional jumps in programs in higher level languages C.2.6.2 of IEC 61508-7:2010

Dynamic objects and/or variables are allowed if a compiler is used which ensures that sufficient memory for all
dynamic objects and/or variables will be allocated before runtime, or which inserts runtime checks for the correct
online allocation of.memory.

H.11.12:3.2.3.3 Coded software shall be verified against the module specification, and the
module-specification shall be verified against the architecture specification by static analysis.

NOTE Examples of methods for static analysis are:
— control flow analysis;
— data flow analysis;

— walk-throughs/design reviews.

H.11.12.3.2.4 Design and coding standards

Program design and coding standards shall be consequently used during software design and
maintenance.

Coding standards shall specify programming practice, proscribe unsafe language features,
and specify procedures for source code documentation as well as for data naming
conventions.
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H.11.12.3.3 Testing

H.11.12.3.3.1 Module design (software system design, software module design and
coding)

HTT 1233711 A test concept with sultable test cases snall be defined based on the moadule
design specification.

H.11.12.3.3.1.2 Each software module shall be tested as specified within the test concept.
H.11.12.3.3.1.3 Test cases, test data and test results shall be documented.

H.11.12.3.3.1.4 Code verification of a software module by static means includes such
techniques as software inspections, walk-throughs, static analysis and formal proof.

Code verification of a software module by dynamic means includes functionabtesting, white-
box testing and statistical testing.

It is the combination of both types of evidence that provides assurance that each software
module satisfies its associated specification.

Examples of techniques/measures can be found in Table H.6:

Table H.6 — Software module testing

Technique/Measure References (informative)
Dynamic analysis and testing: B.6.5 of IEC 61508-7:2010
-  Test case execution from boundary value analysis C.5.4 of IEC 61508-7:2010
- Structure-based testing C.5.8 of IEC 61508-7:2010
Data recording and analysis C.5.2 of IEC 61508-7:2010
Functional and black-box testing: B.5.1, B.5.2 of IEC 61508-7:2010
- Boundary value analysis C.5.4 of IEC 61508-7:2010
- Process simulation C.5.18 of IEC 61508-7:2010
Performance testing: C.5.20 of IEC 61508-7:2010
- Avalanche/stress testing C.5.21 of IEC 61508-7:2010
- Response timings andymemory constraints C.5.22 of IEC 61508-7:2010
Interface testing C.5.3 of IEC 61508-7:2010

NOTE Software.medule testing is a verification activity.
H.11.12.3.3.2 Software integration testing

H.11.12)3.3.2.1 A test concept with suitable test cases shall be defined based on the
architécture design specification.

H.11.12.3.3.2.2 The software shall be tested as specified within the test concept.

H.11.12.3.3.2.3 Test cases, test data and test results shall be documented.

Examples of techniques/measures can be found Table H.7.
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Table H.7 — Software integration testing

- 205 -

Technique/Measure References (informative)

B.5.1, B.5.2 of IEC 61508-7:2010
C 54 of IEC 81508:7:2010

Functional and black-box testing:

Boundary valile analysis
Y Y

Process simulation C.5.18 of IEC 61508-7,

C.5.20 of IEC 61508-7:2010
C.5.21 of IEC 61508-7:2010
C.5.22 of IEC 61508-7:2010

Performance testing:

Avalanche/stress testing

Response timings and memory constraints

NOTE Software integration testing is a verification activity.
H.11.12.3.3.3 Software validation

H.11.12.3.3.3.1 A validation concept with suitable test cases shall be defined\based on the
software safety requirements specification.

H.11.12.3.3.3.2 The software shall be validated with reference to the.requirements of the
software safety requirements specification as specified within the validation concept.

The software shall be exercised by simulation or stimulation of

input signals present during normal operation,

anticipated occurrences,

undesired conditions requiring system action.

H.11.12.3.3.3.3 Test cases, test data and test fesults shall be documented.
Examples of techniques/measures can be found in Table H.8.

Table H.8 -Software safety validation

Technique/Measure

References (informative)

Functional and black-box testing:

Boundary value analysis

B.5.1, B.5.2 of IEC 61508-7:2010
C.5.4 of IEC 61508-7:2010
C.5.18 of IEC 61508-7:2010

Process simulation

Simulation, modeling:

B.2.3.2 of IEC 61508-7:2010
C.5.20 of IEC 61508-7:2010

Finite state machines

Performance modeling

NOTE Testing is the main validation method for software; modelling can be used to supplement the validation
activities.

H.11.42.3.4 Other Items

H-11.12.3.4.1 Tools, programming languages

Equipment used for software design, verification and maintenance, such as design tools,
programming languages, translators and test tools, shall be qualified appropriately, and shall
be shown to be suitable for purpose in manifold applications

They are assumed to be suitable if they comply with "increased confidence from use"
according to C.4.4 of IEC 61508-7:2010.

H.11.12.3.4.2 Management of software versions

A software version management system at the module level shall be put in place. All versions
shall be uniquely identified for traceability.
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H.11.12.3.4.3 Software modification

H.11.12.3.4.3.1 Software modifications shall be based on a modification request which
details the following:

= the hazards which may be affected,
— the proposed change,
— the reasons for change.

H.11.12.3.4.3.2 An analysis shall be carried out to determine the impact of the proposed
modification on functional safety.

H.11.12.3.4.3.3 A detailed specification for the modification shall be generated including the
necessary activities for verification and validation, such as a definition of suitable, test cases.

H.11.12.3.4.3.4 The modification shall be carried out as planned.

H.11.12.3.4.3.5 The assessment of the modification shall be carried’ out based on the
specified verification and validation activities. This may include:

— areverification of changed software modules;

— areverification of affected software modules;

— arevalidation of the complete system.

H.11.12.3.4.3.6 All details of modification activities-Shall be documented.

H.11.12.3.5 For class C control functions, the manufacturer shall have used one of the
combinations (a—p) of analytical measures given in the columns of Table H.9 during hardware
development.

Table H.9 (H.11.12.6 of edition-3),—~ Combinations of analytical measures during
hardware development

Hardware development stage a b c d e f g h i j k | m | n o p
H.2.17.5 Inspection X X X X X X X X
H.2.17.9 Walk-through X X X X X X X
H.2.17.7.1 Static analysis X | X X X
H.2.17 .1 Dynamic(analysis X X X X
H.2.17.3 Hardware analysis X X X X
H.2.17.4 Hardware

simulation

H.2.17.2 Failure rate
calculation

H.2(20.2 FMEA X X X X X X X X

H.2.17.6 Operational test X | X X X X X X X X X X X X X X X

H.11.12.4 Remotely actuated control functions

H.11.12.4.1 Data exchange

H.11.12.4.1.1 General

Remotely actuated control functions may be connected to separate, independent devices,
which may themselves contain control functions or provide other information. Any data
exchange between these devices shall not compromise the integrity of class B control
function or class C control function.
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H.11.12.4.1.2 Type of data
Message types for data exchange in a control function or functions shall be allocated to

class A control function, class B control function or class C control function. Regarding
the safety or protective relevance or influence, message types or data exchange shall be

allocated only to class B control function or class C control functions, see Table H.10.

Table H.10 — Data exchange

Data Safety relevant Non safety relevant

Operating data Messages such as “RESET from safe state” | Messages such as on/off instructionssroom
temperature information

Configuration parameters | Messages modifying parameters that Messages modifying parameters:that
determine related class B control function | determine performance related functions
or class C control function

Software modules Modules downloaded into a system, that Modules downloaded into‘a system, that
determine related class B control function | determine performarnce related functions
or class C control function

H.11.12.4.1.3 Communication of safety related data
H.11.12.4.1.3.1 Transmission
Safety relevant data shall be transmitted authentically congerning:

— data corruption;
— address corruption;

— wrong timing or sequence.

Data variation or corrupted data shall nt ‘lead to an unsafe state. Before the use of
transmitted data, it shall be ensured that the above items are addressed using the measures
as given in Annex H of the same or highér software class used by that function.

Compliance is checked by assessment according to Annex H.

NOTE 1 Special attention is drawn to Table H.1, component 6, with regard to the following items:
- data deletion from the originat-message;

- data insertion into the origitral message;

- corruption of the data inythe original message;

- change in sequence-of data in the original message;

- make a non-authentic message look like an authentic message;
- incomplete-address;

- corruptign of the address of the original message;

- wrong-address;

-«More addresses;

~“receive message more than once;

- delay in transmitting or receiving the message;

- wrong sequence of sending/receiving.

In addition to the items in Note 1, the following failure modes shall be addressed:

— permanent “auto-sending” or repetition,
— interruption of data transfer.

NOTE 2 Additional examples of measures are given in Table H.11.
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H.11.12.4.1.3.2 Access to data exchange

For class B control function or class C control function related operating data,
configuration parameters and/or software modules are allowed to be transmitted via
communication, if adequate hardware/software measures are taken to-ensure-that-ne prevent

unauthorlzed access to the control funct|on45—pess+blr942asswerd5—e;—epypteg+:aph+ea4

Examples of wh|ch are glven in Table H. 11

For access to data exchange of class B control function or class C control function
related operating data through public networks, appropriate cryptographical techniques
shall be implemented. See H.11.12.4.5.

NOTE Aspects concerning security are found under the work of ISO/IEC JTC 1/SC 27 (TC, 20%y.

Table H.11 — Examples of defences against unauthoriséd-access
and transmission failure modes

Defences

Defences
To Threats Sequence| Time [Time -| Feed- [Sourced |ldentificati| Safety Cyrpto- graphic
cover number P stacmp out 9| back |destina- on code ¢ techniques
message tion procedure
iden}ifier

o e

5 Repetition of a X X

= message

Y= c

_5 @ Deletion of message X

(2]

é’ g Insertion of message X X X X

é Re-sequence of data in X X

= message
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Corrupted, deleted or x 2 X
inserted data in
message

Delay in sending / X X
receiving the message

Unauthorize

Masquerade ' X X X

d access

Examples of defences against unauthorized access can also be found in the applications covered by EN 50159: 2011).

a

b

C

See Table H.1, items 6.1 and 6.2.

Additional data field containing a number that changes in a predefined way from message to message.
Information concerning time of transmission attached to a message by the sender.

Delay between two messages exceeding a predefined allowed maximum time.

NOTE 1 If this is the case, an error can be assumed.

Response from a receiver to a sender, via a return channel.

Identifier which is assigned to each entity.

NOTE 2 This identifier can be a name, number or arbitrary bit pattern. ThisTidentifier will be used for the safety-
related communication. Usually the identifier is added to the user data.

Redundant data included in a safety-related message to permit data corruptions to be detected by the safety-related
transmission function.

These failure modes are of random and systematic nature.

Masquerade: Making an inauthentic message look like an authéntic message by an unauthorized user.

H.11.12.4.1.3.3 Revision of Class B and.Class C software
Requirements of H.11.12.3 shall applyto class B and class C software revisions. In addition,

hardware configuration management shall be required, and measures shall be taken to ensure
the control maintains its protectivexfunctions in accordance with this standard.

NOTE Hardware configuration management is meant to be in addition to software verification in order to maintain
the integrity of the control. System.level implications are taken into consideration.

H.11.12.4.1.4 For remotely actuated control function operation, the duration or limits of
operation shall be et before switching on, unless an automatic switching off is realized at
the end of a cycle.or the system is designed for permanent operation.

Compliance is’checked by software inspection.

H.11.12.4.2 Care shall be taken that priority over control functions shall not lead to a
hazardous condition.

Compliance is checked by inspection.

H.11.12.4.3 Remote reset action

. T L r m
II II |2 4 3 I I e ren Ute |eset aCtIOI S|Ia|| be manua y ||||t|ated W|Ie|| t e reset rancuon

is initiated by a hand-held device at least two manual actions are required to activate a reset.
NOTE The two manual actions are considered to be discrete and separate.
H.11.12.4.3.2 Reset functions shall be capable of resetting the system as intended.

H.11.12.4.3.3 Unintended resets from safe state shall not occur.


https://iecnorm.com/api/?name=3b28c246cd3f8aac2b1ca2e8a53f8d0e

-210 - IEC 60730-1:2013+AMD1:2015
+AMD2:2020 CSV © IEC 2020

H.11.12.4.3.4 Any fault of the reset function shall not cause the control or controlled
function to result in a hazardous condition, and shall be evaluated for its Class B
classification.

H1112 435 For reset functions initiated by manual action not in visible sight of the

appliance, the following additional requirements apply:

— the actual status and relevant information of the process under control shall be visible to
the user before, during and after the reset action;

— the maximum number of reset actions within a time period shall be declared (for example;
5 actions within a time span of 15 min). Following this, any further reset shall be dehied
unless the appliance is physically checked.

H.11.12.4.3.6 Consideration for the evaluation of reset functions on the final
application

The reset function shall be evaluated on the final application.

NOTE 1 Remote reset requirements are dictated by the end product requirements” (example — the boiler
standard).

NOTE 2 Not all types of remote reset functions may be found suitable for some’applications.

If the reset is activated by manual switching of a thermostat or device with similar function,
this shall be declared by the manufacturer and be suitable in the final application.

H.11.12.4.4 Software download and installation

H.11.12.4.4.1 Software updates for Class B ,and Class C software provided by the
manufacturer and transmitted to the control ¥ia,femote communication shall be checked prior
to its use:

— against corruption through commusication ensuring Hamming distance 3 for software
class B, or Hamming distance® “¥or software class C. (Refer to Table H.1 for external
communication.);

— if the software version is compatible with the hardware version of the control according to
the version managementdocumentation.

Additionally, the softwarg:which performs the above mentioned checks shall contain measures
to control the fault/errorconditions specified in H.11.12.2.

H.11.12.4.4.2 |ni-case of software download via remote communication, the cryptographic
techniques jinfkt11.12.4.5 shall be provided. In addition to the requirements in H.11.12.4.5,
identification/procedures shall also be provided for the software packages.

The ctyptographic techniques employed shall be part of the control, and not rely upon part
of the) router or similar data transmission device itself, and shall be performed prior to
trahsSmission.

H.11.12.4.4.3 For each update of software, the control shall have provisions for
authorization by the user and a version ID number which shall be accessible.

H.11.12.4.4.4 The installation of class B software or class C software is permitted when
during and after the software installation process the control remains in compliance with the
requirements of this standard.

Compliance is checked by software inspection.

H.11.12.4.5 Cryptographical techniques
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In cases where class B control function or class C control function related operating data,
configuration parameters and/or software modules are transmitted over a public network,
and/or where software updates are provided by the manufacturer via remote communication,
cryptographic techniques shall be employed.

Compliance is checked by software inspection and review of technical documentation which
provides adherence to the commonly accepted data integrity protection methods.

NOTE Examples of commonly accepted cryptographic techniques are defined and described in ISO/IEC 9796,
ISO/IEC 9797, ISO/IEC 9798, ISO/IEC 10118, ISO/IEC 11770, ISO/IEC 14888, ISO/IEC 15946, ISO/IEC 18033,
ISO/IEC 29192, as well as ISO/IEC 19772.

H.17 Endurance

H.17.1 General requirements

H.17.1.4 No endurance test is carried out on electronic controls with type 1 action unless
this is necessary for the testing of associated components such as~those with manual
actions, relays, etc.

H.17.1.4.1 Electronic controls with type 2 action are not subjected to an endurance test
but to a thermal cycling test under the conditions described in H.17.1.4.2. This test may be
combined with the testing of any associated components suc¢h,as those with manual actions,
relays, etc., if this is possible.

H.17.1.4.2 Thermal cycling test

The purpose of the test is to cycle components(of an electronic circuit between the extremes
of temperature likely to occur during normal use and which may result from ambient
temperature variation, mounting surface temperature variation, supply voltage variation, or the
change from an operating condition to a.non-operating condition and vice versa.

The tests necessary to achieve the{above conditions will depend to a large extent on the
particular type of control and will be expanded upon, if necessary, in the appropriate part 2 of
this standard.

The following conditions shall form the basis of the test:

a) Duration

14 days, or any- duration specified in the relevant part 2, whichever is the greater. For
controls providing electronic disconnection (type 2.Y), 14 days, or the number of cycles
declared(in‘requirements 26 and 27 of Table 1, whichever produces the longer duration of
test.

b) Electrical conditions

The control shall be loaded according to the ratings declared by the manufacturer, the
voltage then being increased to 1,1 Vg except for 30 min of each 24 h period of the test
when the voltage is reduced to 0,9 V. The change of voltage shall not be synchronized
with the change of temperature. Each 24 h period shall also include at least one period in
the order of 30 s during which the supply voltage is switched off.

¢) Thermal conditions

The ambient temperature and/or the mounting surface temperature are varied between
Tmax (Ts max) @nd Tpin (Ts min) to cause the temperature of the components of the
electronic circuit to be cycled between the resulting extremes. The rate of ambient and/or
mounting surface temperature change shall be in the order of 1 K/min and the extremes of
temperature maintained for approximately 1 h.

d) Rate of operation
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During the test, the control shall be cycled through its operational modes at the fastest
rate possible up to a maximum of six cycles per minute, subject to the need to cycle
components between their temperature extremes.

If an operational mode, such as speed control, can be set by the user, the test period
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and one at an intermediate setting.

For controls providing electronic disconnection (type 2.Y), the test also includes the
declared number of operations from the conducting to the non-conducting state and vice
versa.

H.17.1.4.3 Controls with remote reset actions

Independently mounted devices performing remote reset functions shall be tested for a
minimum 1 000 reset actions. For integrated and incorporated devices, unless: otherwise
specified, the minimum reset cycles shall be declared by the manufacturer. After_the test, the
reset device shall be capable to reset the system as intended. Unintended(resets shall not
occur.

H.17.14 Evaluation of compliance

Replacement of first paragraph:

After all the appropriate tests of 17.6 to 17.13 inclusive and-H/17.1.4, modified as specified in
the appropriate part 2, the control shall be deemed to comply if:

Additional dashed paragraph:

— for controls providing electronic disconnection (type 1.Y or 2.Y), the requirements of
H.11.4.16 are still met.

H.18 Mechanical strength

H.18.1 General requirements

H.18.1.5 Addition:

For controls providing electronic disconnection (type 1.Y or 2.Y), the requirements of
H.11.4.16 shall be met;

H.20 Creepage, distances, clearances and distances through insulation
H.20.1 Additional subclauses:

H.20.1.145." Electronic controls

H.20.1:15.1 Creepage distances, clearances and distances through insulation between
live parts connected electrically to the mains supply and accessible surfaces or parts shall
comply with the requirements of Clause 20.

H.20.1.15.2 Creepage distances, clearances and distances through insulation shall
comply:

— across protective impedance with the requirements of Clause 20 for double insulation
or reinforced insulation;

— across each separate component of protective impedance with the requirements of
Clause 20 for supplementary insulation.

H.20.1.15.3 Creepage distances and clearances providing functional insulation shall
comply with the requirements of Clause 20.
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H.23 Electromagnetic compatibility (EMC) requirements — Emission

Equipment that uses integrated or incorporated controls should comply with its relevant
product EMC standard. Integrated and incorporated controls are tested in the end use

aolHpbmaent
HHeH

ogo

H.23.1 Electronic controls shall be so constructed that they do not emit excessive electric
or electromagnetic disturbances in their environment.

H.23.1.1 Low frequency emission, disturbances in supply systems

Integrated and incorporated controls are not subjected to the tests of this clauseas the
results of these tests are influenced by the incorporation of the control into the equipment
and the use of measures to control emissions used therein. They may, howeverbe carried
out under declared conditions if so requested by the manufacturer.

Controls in which an electronic device controls directly an external load connected to the
mains power supply (the control port) shall comply with the requireménts of IEC 61000-3-2
and IEC 61000-3-3. For these tests, a load and measures to control emissions, if any, shall be
used as declared by the manufacturer in requirement 74 of Tablec*1. This requirement does
not apply to controls declared and designed for pilot duty load,only.

H.23.1.2 Radio frequency emission

Free-standing, independently mounted and in-line” cord electronic controls using
telecommunication ports, software, oscillating circuits, or switching power supplies shall
comply with the requirements of CISPR 14-1 and/ep CISPR 22, class B, as indicated in Table
H.12.

NOTE 1 Telecommunication port is defined in 3.6 of:€ISPR 22:2008.

Controls for ISM equipment and free=standing, independently mounted and in-line cord
controls for use with ISM equipmen{_shall comply with the requirements of CISPR 11.

Additional details may be given.inthe relevant part 2.

NOTE 2 The relevant part 2 will' indicate whether the requirements of this clause apply to integrated and
incorporated electronic controls:
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H.25 Normal operation

H.25.1 The output waveform of electronic controls shall be as declared.

The output waveform of the control shall be examined under all normal operating conditions
and shall be either sinusoidal or as declared in Table 1, requirement 53.

NOTE Attention is drawn to IEC 61000-3-2 and 61000-3-3, which impose restriction on mains disturbances.

H.26 Electromagnetic compatibility (EMC) requirements — Immunity

H.26.1 Electronic controls shall be so constructed as to withstand the effects’ of mains-
borne perturbations and electromagnetic phenomena which may occur in normal use (see
NOTE 3 of 2.13.4). For type 2 controls the tests of Clause H.26 are also carried out after the
control has performed its safety function.

Evaluation criteria for the control appropriate to test level 2 and/or, 3 shall be given by the
appropriate part 2. Refer to all subclauses in H.26.15 for additional details. These test levels
correspond with test levels specified by the IEC 61000 series) The part 2 shall provide
acceptable effects, assessment criteria, on the control as a result of tests using test levels 2
and/or 3, such as normal operation after test level ‘2”7 test and safe operation of
appliance/safe shut-down after test level 3 test. Parts 2 may specify higher test levels.

The part 2 shall specify test levels for Clause H.26 tests. As a minimum, test level 3 is
applicable to protective controls intended to-prevent unsafe operation of the controlled
equipment, such as cut-outs and door-locks for,laundry equipment, and burner controls. As a
minimum, test level 2 is applicable to operating controls relied on for the normal operation
of the equipment, such as thermostats, timers.

The tests of Clause H.26 are not{applicable to non-electronic controls because of their
tolerance to such perturbations. ~\The appropriate tests for specific types of non-electronic
controls may be included in other’clauses of the appropriate part 2.

H.26.2 Compliance is checked at test levels as indicated by the following Table H.13. The
controls shall comply with H.26.15.

Table H.13 (H.26.2.1 of edition 3) — Applicable test levels

Applicable Applicable test
Control type Type Clause H.26 levels
action tests : corresponding to
H.26.15.3 @
Operating control | Type 1 H.26.8, H.26.9 2
Operating control | Type 2 H.26.4 to H.26.14 2,3,0r4 as
" - specified
Protective Type 2 H.26.4 to H.26.14 3
control T T
Protective Type 2
comtrotsdectared -
. Applicable test
in Table 1, .
requirement 90 H26.4t0 H.26.14 | '®VeI® according to
intended for use in IEC 60.335-1'2010
accordance with ’
IEC 60335-1
2 Lower test levels shall be considered in accordance with
IEC 61000-4 series.
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H.26.2.1 For integrated and incorporated controls with type 1 action, compliance is
checked by the tests of H.26.8 and H.26.9 if declared in Table 1, requirement 58a.

H.26.2.2 For integrated and incorporated controls with type 2 action, compliance is
checked hy H268.5 and any other tests of Clause H 26 which are declared in Table 1

requirement 58a.

NOTE The suitability of each test in Clause H.26 to a given control can be determined by reference to the
appropriate appliance standard(s) or to the manufacturer's declaration of the intended use of the control.

This determination of suitability includes an assessment:
— whether the control will be exposed to a particular type of disturbance in its application;
— whether the response of the control to the particular type of disturbance is relevant to safety in its application.

H.26.3 A separate sample, as submitted, may be used for each test. At _the option of the
control manufacturer, multiple tests may be performed on a single sample,

H.26.4 Harmonics and interharmonics including mains signalling:at a.c. power port,
low frequency immunity tests

For protective controls declared according to requirement 90, of Table 1, the following test
applies:

The control is subjected to mains signals in accordance with IEC 61000-4-13, test level
class 2 being applicable.

During the test the control is supplied with\rated voltage. The test levels for Class 2
environment according to Tables 1 to 4 of I[EG'61000-4-13:2002 shall be applied at the a.c.
power port of the EUT. The control is tested under the test conditions as specified in the
specific control standard.

The following tests are performed. in accordance with Figure 1a of IEC 61000-4-13:2002,
Amendement 1:2009, for Class 2'environment:

"Harmonic combination"{see 8.2.1 of IEC 61000-4-13:2002, Amendement 1:2009);
"Meister curve" (see 8:2.4 of IEC 61000-4-13:2002, Amendement 1:2009).

H.26.5 Voltage dips, voltage interruptions and voltage variations in the power supply
network

The control shall tolerate voltage dips voltage interruptions and voltage variations in the
power supply network.

Compliance is checked by the tests of H.26.5.1 to H.26.5.2 inclusive.

H.26.5.1 Voltage dips and interruptions

The purpose of the test is to verify the immunity of the equipment against voltage dips and
voltage interruptions. Voltage dips and interruptions are caused by faults in the LV, MV, HV
networks (short-circuit or ground faults).

H.26.5.1.1 Test levels for voltage dips and interruptions

The test values in Table H.14 shall be applied to all the test levels.
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Table H.14 — Voltage dips, short interruptions and voltage variations

AU
Duration
30 % 60 % 100 %

Half-cycle of supply waveform X

One cycle of supply waveform X

2,5 cycles X X X

25 cycles X X X

50 cycles X X X

NOTE Where intermediate durations of voltage interruption may affect either the inherent safety of
the control or the output of a type 2 control, parts 2 may indicate voltage interruptions at other
points.

H.26.5.1.2 Test procedure for voltage dips and interruptions

The test apparatus and procedures shall be as described in IEC 61000-4<11. During the test,
the control shall be initially operated at its rated voltage.

The voltage dips and interruptions, at random phase with respect to the mains frequency,
shall be performed at least three times in the relevant operating'modes.

Attention should be given to the operating modes inwhich the control may be particularly
sensitive to voltage dips and interruptions.

Between the voltage dips and interruptions a waiting time of at least 10 s shall be observed.

In the case of three-phase equipment, i may be necessary to apply voltage dips and
interruptions either on the three phases.simultaneously or on one or two phases only.

For protective controls declared.according to requirement 90 of Table 1, the following
additional test applies:

Protective controls shall \b€ subjected to voltage dips and interruptions at random phase
angles with respect to_the mains frequency as well as at the zero crossing of the supply
voltage.

H.26.5.2 Voltage variation test

The purpose“of the test is to verify the immunity of the control against voltage change taking
place oyeér a short period which may occur due to a change of load or stored energy in local
powen networks.

H:26.5.2.1 Test levels for voltage variations

The test values in Table H.15 shall be applied to all the test levels.

H.26.5.2.2 Test procedure

The test apparatus and procedures shall be as described in IEC 61000-4-11.The duration of
the voltage changes and the time for which the reduced voltages are to be maintained are
given in Table H.15 and illustrated in Figure H.2. The rate of change of voltage shall be
constant; however, the voltage is able to be stepped. The steps shall be positioned at 0
crossing and shall be not larger than 10 % of Vg. Steps under 1 % of Vg are evaluated as
constant rate of change of voltage.
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Table H.15 (H.26.5.4.2 of edition 3) — Test values for voltage variations

Voltage test level

Time for decreasing

Time at reduced voltage

Time for increasing

voltage voltage
40°nVr\ 2s+20% 1s+20% 2s+20%
0 %Vg 2s+20% 1s+20% 25120 %

X

X

X

NOTE «x represents an open set of durations and is able to be specified in part 2.

R

- \ / _____

40% |-- -

0% >
[ s B B R’

IEC 2511/13

NOTE The voltage gradually decreases.

Figure H.2 — Voltage variation test

The control is subjected to each of the specified voltage test cycles three times with 10 s
intervals between each test cycle for the*most representative modes of operation. Additional
voltage test levels may be specified‘in part 2.

H.26.6 Test of influence of yoltage unbalance
H.26.6.1 Purpose of the test — Range of application

This test applies only to‘three-phase equipment.

The purpose of the test is to investigate the influence of unbalance in a three-phase voltage
system on equipment sensitive to this kind of interference, such as:

— overheating of a.c. rotating machines;

— generation of non-characteristic harmonics in electronic power converters.

Uj negative sequence voltage
Uq positive sequence voltage

The degree of unbalance is defined by the unbalance factor T;=

H.26.6.2 Test voltage characteristics

A —power frequency three-phase voltage shall be applied to the control with the Specified
unbalance factor.

NOTE In order to obtain accurate results, a voltage with very small harmonics content can be used.
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H.26.6.3 Test equipment/test generator

The test arrangement shall consist of three single-phase auto-transformers, whose outputs
are regulated individually, or the like.

H.26.6.4 Test level

The test shall be carried out with an unbalance factor of 2 %.

H.26.7 Test of the influence of d.c. in a.c. networks

NOTE Requirements and tests are under consideration.

H.26.8 Surge immunity test

The control shall tolerate voltage surges on the mains supply and relevant signal terminals.
Compliance is checked by the tests of H.26.8.2 to H.26.8.3 inclusive.

H.26.8.1 Purpose of the test

This test applies to the power supply terminals and in specific~cases to the control terminals
(see H.26.8.2).

Controls providing electronic disconnection are loaded as indicated in 17.2 and subjected
to the test levels for the installation class specified for.the control by the manufacturer, when
the control is providing electronic disconnection:’ During and after the test, the control
shall continue to provide electronic disconnection, as determined by the test of H.11.4.16.2.
If, during the test, the electronic disconnection is caused to be conductive for one-half cycle
of the supply frequency after application of one surge, this is not considered to be a fault.

The purpose of this test is to verify the)immunity of the control against unidirectional surges
caused by different phenomena:

— switching phenomena in the power network (for example, switching of capacitor banks);

— faults in the power netwark;

— lightning strikes.

The induced voltage-surge can have different effects, depending on the relative impedance of
the source and ofjthe control:

— if the system has a high impedance relative to the source, the surge will produce a
voltage‘surge;

— if thexcontrol has a relative low impedance, the surge will produce a current pulse.

This.behaviour can be illustrated by an input circuit protected by an overvoltage suppressor:

as soon as the latter breaks down, the input impedance becomes very low. A realistic test

shall correspond to this behaviour and the test generator shall be able to deliver a voltage
pulse on a high impedance as well as a current pulse on a low impedance (hybrid generator).

H.26.8.2 Test values

The tests as detailed in Table H.16 shall be applied.

The tests on the terminals for signal, data, control and other input lines shall only be
performed if these terminals are designed to make an interconnection with cables longer than
10 m, according to the manufacturer's specifications.
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For protective controls declared according to requirement 90 of Table 1, the following
additional test applies:

The power supply terminals of the control are subjected to-testtevel4 an open circuit test
\/nlfngn of 4 k\/ \/aln'nlir-ahln for the line-to-earth nnu'nling mnrln) with a gnnnr;:fnr h:n/ing a

source impedance of 12 Q being used, and to-testlevel-3 an open circuit test voltage of 2 kV
(applicable for the line-to-line coupling mode) with a generator having a source impedance of
2 Q being used.

Table H.16 (H.26.8.2 of edition 3) — Test voltages for test level 2
(depending on the installation class conditions)

Test values

peak kV
Power suppl Unbalanced operated circuits Balanced operated circuits
IEC PRly and lines and lines
61000-4-5
installation Coupling mode Coupling mode Coupling mode
class
Line to line Line to earth Line to line Line to earth Lineto line Line to earth
2 0,5 1,0 0,5 1,0 No Test 1,0
3 1,0 2,0 1,0 2,0 No Test 2,0
4 2,0 4,0 2,0 4,0 No Test 2,0

NOTE 1 For test level 3 requirements, apply the next higher installation class. For test level 4 requirements, apply
installation class 4 values.

NOTE 2 Tests are performed with any intended surge suppression properly installed.

NOTE 3 In a control, a lower category may follow any,higher category when appropriate transient overvoltage
control means are provided.

NOTE 4 See Annex R for description of installation ¢lass and further explanatory notes.

At test level 2) and 3), after the tests“of H.26.8.2, the surge protective components shall not
be destroyed.

H.26.8.3 Test procedure

The test apparatus and procedure shall be as described in [EC 61000-4-5. In accordance with
this standard, the control is connected to an appropriate source of supply operating at the
rated voltage with the impulse generator connected across the terminals.

If.the system has more than one relevant operating mode, the impulses can be distributed over
the relevant operating modes provided that, for each operating mode, a minimum of one
impulse of each polarity (+, -) and each phase angle described in IEC 61000-4-5, shall be
applied.

For controls having surge protective device arresters incorporating spark gaps, the test is
repeated at a test level that is 95 % of the flashover voltage.
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The control is tested and assessed in each of the relevant operating modes, as specified in
the relevant part 2.
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H.26.9 Electrical fast transient/burst immunity test

The control shall tolerate fast transient bursts on the mains supply and on the signal lines.
Compliance is checked by the test of H.26.9.2 to H.26.9.3 inclusive.

H.26.9.1 Purpose of the test

This test applies to the power supply terminals and in specific cases to the control tefminals
(see H.26.9.2).

The purpose of this test is to demonstrate the immunity of the control to bursts of fast low
energy transients which may be produced by relays, contactors, etc., switeh~inductive loads
and which may be induced into signal and data circuits.

H.26.9.2 Test levels

The tests shall be applied as specified in Table H.17.

The tests on the terminals for interface cables shall only be performed if these terminals are
designed to make an interconnection with cables fonger than 3 m, according to the
manufacturer's specifications.

Generator drive: internal

Duration: 1 min each positive-(+) and also negative (-) polarity

as in the relevant part 2 or, in the absence of a part 2, the
relevant opgerating modes

Operating conditions:

The test voltage on power supply port shall be applied simultaneously between the ground
reference plane and all of the power supply terminals (common mode).

Table H.17 =\ Test level for electrical fast transient burst test

Open circuit output test voltage and repetition rate of the impulses
On 1/O (Input/Output) signal,
On power port, PE data and control ports
Applicable test levels Test level in
, accordance Voltage peak Repetition Voltage peak Repetition
corresponding to ith kv te kH kv te kH
H.26.15.3 wi rate kHz rate kHz
IEC 61000-4-4
2 2 1 5 0,5 5
3 3 2 5 1 5
Protective controls
declared in Table 1,
requirement 90 intended 4 4 5 - -
for use in accordance with
IEC 60335-1

H.26.9.3 Test procedure

The test apparatus and test procedures shall be as described in IEC 61000-4-4.

The control is tested in each of the relevant operating modes, as specified in the relevant

part 2.
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H.26.10 Ring wave immunity test
NOTE In Canada and the USA, the ringwave test of H.26.10 is required.

H.26.10.1 Purpose of the test — Range of application

The purpose of the test is to verify the immunity of equipment to oscillatory transients ("ring
waves") that appear in indoor (cable) residential and industrial LV-networks. This test is
complementary to the 1,2/50 us surge test that covers transients appearing in outdoor
(overhead lines) networks. The energy involved with "ring waves" is however smaller than the
energy associated with the surges; on the other hand, they may generate effects in the
control due to the voltage polarity change.

H.26.10.2 Test wave characteristics
The test wave form shall consist of a pulse with a rise time of 0,5 us, followed by an

oscillation at 100 kHz with a decrement so that each peak is 60 % of the preceding peak. See
Figure H.3.

H.26.10.3 Test equipment/test generator

The surge generator for this immunity test is shown in Figure H.4(

H.26.10.4 Test levels

Voltages shall be applied in accordance with Table H. 18.

Table H.18 (H.26.10.4 of edition 3) — Peak voltages

Rated Category °°
voltage (max.) | M m
\ kV R4 kV R4 kv R4
100 0,5 25 0,8 25 1,5 25
300 1,0 25 1,6 25 2,5 25
600 2,0 25 3,0 25 5,0 25

NOTE In the USA, the peak voltage of the impulse wave is determined by the rated voltage and declared category
of the control as given in IEG60664-1.

a8 kV open-circuit. See Figure H.4 for R4.

b See Annex L for'categories.

H.26.10.5 *Test procedure

The control shall be tested as indicated in H.26.8.3.
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Figure H.3 — Ring wave characteristics
(open-circuit voltage)
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Figure H.4 — Schematic of a ring wave
generator 0,5 us /100 kHz

NOTE The value of Ry is specified in Table H.22:
— Ry 0f 2,5 Q will provide a 500 A peak short-circuit current;

— R4y of 25 Q will provide a 200 A short-circuit current.

H.26.11 Electrostatic discharge test

This test is carried-out in accordance with IEC 61000-4-2.
The test values shall be applied to test level 3.

Direct application of discharge: Contact discharges at 6 kV to accessible metal parts, or air
discharges at 8 kV to accessible parts of insulating material shall apply.

Indirect application of discharge: Contact discharges at 6 kV to horizontal or vertical couple
plate shall apply.

additional test applies: This test is carried out in accordance with Clause 5, test level 4 of
IEC 61000-4-2:2008. Contact discharges at 8 kV to accessible metal parts, or air discharges
at 15 kV to accessible parts of insulating material shall apply.
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H.26.12 Radio-frequency electromagnetic field immunity
H.26.12.1 Purpose of the test

The purpose of the test is to verify the immunity of controls against electromagnetic fields

generated by radio iransmiiters or any other device emiiting coniinuous wave radiaied
electromagnetic energy. The immunity of controls to the radiation of hand-held transceivers
(walkie-talkies) is the main concern but other sources of electromagnetic radiation are
involved, such as fixed station radio and television transmitters, vehicle radio transmitters and
various industrial electro-magnetic sources of intermittent sources.

H.26.12.1.1 If the criticality of test level 2 testing is not affected after test level 3 testing, ithe
testing of test level 2 need not be carried out.

H.26.12.2 Immunity to conducted disturbances

The control shall tolerate high frequency signals on the mains supply and-relevant signal
terminals.

Compliance is checked with the tests of H.26.12.2.1 to H.26.12.2.2, inclusive.

H.26.12.2.1 Test levels for conducted disturbances

At minimum, the test levels in Table H.19 shall be applied.

The tests shall only be applied to interface cables! which, according to the manufacturer’s
specification, may be longer than 1 m.

Table H.19 (H.26.12.2.1 of edition 3) ~Test levels for conducted disturbances
on mains.and I/O lines

Test frequency range: 150 kHz to 80 MHz

Voltage level (r.m.s.)
Test level U, U,
dBuVv \Y
2 130 3
3 140 10

NOTE The test levels‘inthe ISM- and CB-bands are chosen to be 6 dB higher. (ISM: Industrial, scientific and
medical radio-frequency equipment: 13,56 MHz + 0,007 MHz and 40,68 MHz + 0,02 MHz, CB: Citizen band: 27,
125 MHz £ 1,5 MHz)-

H.26.12.2.2 Test procedure

This test shall be carried out in accordance with IEC 61000-4-6.

Test the control by sweeping through the complete test frequency range at least once with
the system in each of its relevant operating modes. Where the frequency range is swept
incrementally, the step size shall not exceed 1 % of the preceding frequency value with linear

interpolation between calibration points. The dwell time of the amplitude modulated carrier at
each frequency shall not be less than the time necessary for the control to be exercised and
be able to respond, but in no case be less than 0,5 s.The ISM and CB bands shall be tested
with those test frequencies that have been used by sweeping through the complete test
frequency range and cover the ISM and CB bands regarded.

NOTE The sensitive frequencies or the frequencies of dominant interest can be analyzed separately.
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H.26.12.3
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Immunity to radiated disturbances

The control shall tolerate high-frequency signals on the mains supply and relevant signal
terminals.

Compliance is checked by the tests of H.26.12.3.1 to H.26.12.3.2 inclusive.

H.26.12.3.1 Test level for radiated electromagnetic fields

Test levels for immunity to radiated electromagnetic fields shall be applied in accordance wjth
Table H.20.

Increased test levels for radiated immunity shall be applied in accordance with Table H:21.

Table H.20 (H.26.12.3.1 of edition 3) — Test level for immunity to radiated
electromagnetic fields

Test frequency ranges/Field strength
V/m

Test level 80 MHz to 960 MHz 1,4 GHz to 2,0 GHz 2,0 GHz to 2,7 GHz
2 3 3 1
3 10 3 1
Table H.21 — Increased test level forradiated immunity
(ISM, GSM, DECT bands)
Test frequency ranges/Field strength
Vim
Test level 433 MHz to 864 MHz to 935 MHz to 1710 MHz to 1 805 MHz to 2 446 MHz to
435 MHz 915 MHz 960 MHz 1784 MHz 1960 MHz 2 454 MHz

2 6 6 6 6 6 2
3 20 20 10 6 6 2

H.26.12.3.2 Test procedure

This test shall be carried-out in accordance with IEC 61000-4-3.

Test the control by sweeping through the complete test frequency ranges in both the
horizontal and-the vertical antenna orientation in each of its relevant operating modes. Where
the frequentyyrange is swept incrementally, the step size shall not exceed 1 % of the
preceding frequency value with linear interpolation between calibration points. The dwell time
at eachSfrequency shall not be less than the time necessary for the control to be exercised
and to.respond, but shall in no case be less than 0,5 s. The ISM, GSM and DECT bands shall
be tested with those test frequencies that have been used when sweeping through the
complete test frequency ranges and cover completely the ISM, GSM and DECT bands
regarded.

The test shall normally be performed with the generating antenna facing each side of the
control. When equipment can be used in different orientations (i.e. vertical or horizontal) all

sides shall be exposed to the field during the test. When technically justified, some controls
can be tested by exposing fewer faces to the generating antenna. In other cases, as
determined for example, by the type and size of control or the frequencies of test, more than
four azimuths may need to be exposed.

NOTE The sensitive frequencies or the frequencies of dominant interest can be analyzed separately.
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H.26.13 Test of influence of supply frequency variations
Micro-processor based controls declared as class B control function and/or class C

control function which rely on the mains supply frequency for the correct operation shall
tolerate frequency variations of the mains supply frequency, if declared by the manufacturer in

the additional items to Table 1 of Clause H.7.

H.26.13.1 Purpose of the test

The purpose of this test is to verify the effect on the control from frequency deviation on the
mains.

H.26.13.2 Test levels

The test values in Table H.22 shall be applied.

Table H.22 (H.26.13.2 of edition 3) — Test level for supply frequency|variations

Test level Variations in so/:lgply frequency
2 +1 and 2
3 +3,\+4 and £5

@ Other values may be specified in part 2.

H.26.13.3 Test procedure

The test apparatus and procedures shall be as described in IEC 61000-4-28.

The control shall be initially operated at its\rated voltage and shall then be subjected to the
frequency variations as detailed in H.26¢13.2.

H.26.14 Power frequency magnetic field immunity test

The controls which are susceptible to magnetic field such as controls which use Hall-effect
devices shall tolerate power:frequency magnetic fields.

Compliance is checked-by the tests of H.26.14.2.

NOTE Examples of such controls include pressure sensors which use Hall-effect devices, controls incorporating
reed relays and controls utilizing bistable relays.

H.26.14.1_ Purpose of the test

The purpose of the test is to demonstrate the immunity of controls which may be affected by
power-frequency magnetic fields related to the specific location and installation conditions of
the control (for example, proximity of the equipment to the disturbance source).

The power-frequency magnetic field is generated by power-frequency currents in conductors
or from other devices (for example, leakage of transformers) in the proximity of equipment.

Only the influences of nearby conductors should be considered, where the current under
normal operating conditions, produces a steady (continuous) magnetic field, with a
comparatively small magnitude.

H.26.14.2 Test levels

The test levels shall be applied in accordance with Table H.23.
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Table H.23 (H.26.14.2 of edition 3) — Test level for continuous fields

Test level Continuous field strength
A/m
2 3
3 10

H.26.14.3 Test procedure

The control is supplied at rated voltage. Test equipment, test set-up and test procedure shal
be in accordance with IEC 61000-4-8. The control is tested under the test conditionsvas
specified in the relevant part 2.

H.26.15 Evaluation of compliance

H.26.15.1 After the tests of H26.2 through H.26.14 and H26.16, the samplé(s) shall meet the
requirements of Clause 8, 17.5 and Clause 20.

H.26.15.2 In addition, the control shall meet the following:

— the requirements of H.17.14 or
— the output(s) and functions shall be as declared in Table .1 requirements 58a and 58b.

Compliance with the second alternative of H.26.15.2 may) make the control unacceptable for
some applications.

Parts 2 may contain restrictions on the allowable effects on controlled output(s) for particular
types of controls or control functions for test\evels.

H.26.15.3 Different outputs and functions may be declared by the manufacturer after testing
at test level 2, or test level 3, if relevant. Part 2 may specify particular criteria after each of
these tests.

H.26.15.4 The compliance criteria shall be given in part 2 and shall be based on the
operating output conditions*and the functional specifications of the control under test:

a) normal performancewith no loss of protective functions and control is within specification
or declared limits;

b) loss of protective function within declared limits;

c) loss of pretective function with safety shut-down;

d) loss of protective function with unsafe operation.
H.27 ;-Abnormal operation

H-27.1 Electronic controls — Assessment against internal faults

H.27.1.1 Electronic controls shall be assessed for the effects of failure or malfunction of
circuit components to ensure electrical safety.

Compliance is checked by the tests of H.27.1.1.1 to H.27.1.1.6 inclusive and H.27.4.

Components which fail as a result of cumulative stress are replaced if necessary.

NOTE Non-electronic components such as switches, relays and transformers, which are assessed according to
Clause 24 or to the relevant requirements of this standard, are not subjected to the tests of H.27.1.1.
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During the tests of H.27.1.1, for a control providing electronic disconnection (type 1.Y or
2.Y), any failure of the device described in footnote n to Table 12 is permitted.

H.27.1.1.1 Fault conditions specified in Table H.24 are not applied to circuits or parts of
circuits where all of the fnllnwing conditions are met:

— the electronic circuit is a low-power circuit as described below;

— the protection against electric shock, fire hazard, mechanical hazard or dangerous
malfunction in other parts of the control does not rely on the correct functioning of the
electronic circuit.

A low-power circuit is determined as follows and further explained in Figure H.5. Thescontrol
is operated at rated voltage or at the upper limit of the rated voltage range and, & variable
resistor, adjusted to its maximum resistance, is connected between the ‘point to be
investigated and the opposite pole of the supply source.

The resistance is then decreased until the power consumed by the€\resistor reaches a
maximum. Any point nearest to the supply and at which the maximum.power delivered to this
resistor does not exceed 15 W at the end of 5 s is called a low-power point. The part of the
circuit farther from the supply source than a low-power point is considered to be a low-power
circuit.

The measurements are made from only one pole of the supply source, preferably the one that
gives the fewest low-power points.

NOTE When determining the low-power points, start with poifits close to the supply source. The power consumed
by the variable resistor is measured by a convenient methad, for example, by a wattmeter.

If an electronic circuit operates to ensure compliance with Clause H.27, the relevant test is
repeated with a single fault simulated, as indicated in H.27.1.1.5.

Source Zs 4® Zs
supply

IEC 2514/13

D is a point farthest from the supply source where the maximum power delivered to external load exceeds 15 W.

A and B are points closest to the supply source where the maximum power delivered to external load does not
exceed 15 W. These are low-power points.

Points A and B are separately short-circuited to C.

The fault conditions specified in H.27.1.1.5 are applied individually to Z,, Z,, Z,, Z5 and Z,, where applicable.

Figure H.5 — Example of an electronic circuit
with low power points
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H.27.1.1.2 The control shall be operated under the following conditions.

a)
b)

At the most unfavourable voltage in the range 0,9 to 1,1 times the rated supply voltage.

Loaded with the type of load, within the declared or measured parameters, producing the
most onerous effect

c)

d)

f)

In an ambient temperature of (20 + 5) °C, unless there are significant reasons (as for
example during item b) of H.27.1.1.3) for conducting the test at another temperature within
the manufacturer's declared range.

Connected to-an-electrical a power supply having a fuse rating such that the result of the
test is not influenced by the operation of the fuse.

With any actuating member set to the most unfavourable position.

The power supply to the control shall have the capability of supplying a short-circuit
current of at least 500 A.

H.27.1.1.3 With each fault described in Table H.24, simulated or applied to one circuit
component at a time, the control shall comply with

the following items a) to g) inclusive. For components complying with Clause 14 of
IEC 60065:2001, Amendment 1: 2005, Amendment 2:2010, the €ontrols need only comply
with items a), c¢), d), f) and g).

NOTE 1 In Canada and the USA, if a component has received: qualification approval under the IECQ
programme, with appropriate conditioning periods and stress factors, the faults of Table H.25 need not be
applied.

any additional compliance criteria, as specified in.the applicable subclauses of part 2; and
the requirements of specified software class,.if declared.

a) The controls shall not emit flames, hot,metal or hot plastics, and no explosion shall
result. For in-line cord controls and independently mounted controls, compliance
is determined by the following test.

The enclosure with the contro) therein is wrapped in tissue wrapping paper. The
control is operated to steady“state or for 1 h, whichever occurs first. There shall be no
burning of the wrapped tissue paper. Inside the enclosure, some parts may temporarily
glow, and there may be-a temporary emission of smoke or flame.

NOTE 2 In Canada and the USA, cheesecloth is used instead of tissue wrapping paper.

Integrated and incorporated controls shall either comply with the test specified for in-
line cord controls and independently mounted controls or be classified as
requiring, for.example, further shielding, in the appliance or equipment.

b) The temfperature for supplementary insulation and reinforced insulation shall not
exceéd)1,5 times the relevant values specified in Clause 14, except in the case of
thermoplastic material.

There is no specific temperature limit for supplementary insulation and reinforced
insulation of thermoplastic material, the temperature of which shall, however, be
recorded for the purpose of Clause 21.

¢) Any change in the controlled outputs shall be as declared in Table 1, requirement 57.

d) The control shall comply with the requirements of Clause 8 and 13.2 for basic
insulation.

e)—There-shall be no deteriorationof the various parts of the control that would resultin
non-compliance with the requirements of Clause 20.
f) A fuse in the supply, external to the control under test and as described in item d) of

H.27.1.1.2 shall not blow unless an internal protective device also operates that is
accessible only after the use of a tool.

An internal protective device is deemed not to be required if the sample still complies
with the following requirements after replacement of the fuse of the supply:

— items a), b) and d) of H.27.1.1.3;
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— the requirements of Clause 20 for the clearances and creepage distances from
live parts to the surfaces of the control that are accessible when the control is
mounted as for its intended use.

g) The output waveform shall be as declared in Table 1, requirement 56.

H.27.1.1.4 Guidelines for the tests of H.27.1.1.3

To avoid unnecessary testing, every endeavour should be made to assess all the conditions
likely to result in non-compliance with the requirements of H.27.1.1.4. Such an assessment
shall involve an appraisal of the circuit diagram and simulation of the relevant fault conditions
so as to test whether these conditions occur. For controls using software, the fault analysis
of H.27.1.1.4 shall be related to the software fault analysis of Table 1, requirement 68.

All conditions which result from the introduction of an electronic circuit fault as specified in
H.27.1.1.5 are considered to be one fault.

Printed circuit conductors which show signs of deterioration during the tests”are considered
liable to fail.

H.27.1.1.5 Electronic circuit fault conditions

For the purpose of Clause H.27, the applicable failure modes are* given in Table H.24.
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Table H.24 (H.27.1 of edition 3) — Electrical/electronic component fault modes table

(1 of 3)
Component type Short ? Open ® Remarks
Fixedresistors

Thin-film ¢ X Includes SMD type
Thick-film © X Includes SMD type
Wire-wound ¢ (single layer) enamelled or X

suitably coated

All other types X X

Variable resistors

(for example, potentiometer/trimmer)

Wire-wound (single layer) X

All other types Xd X

Capacitors

X1 and Y types according to IEC 60384-14 X

Metallized film according to IEC 60384-16 and

IEC 60384-17 X

All other types X X

Inductors

Wire-wound X

All other types X X

Diodes

All types X X

Semiconductor type devices like transistors

All types (for example, bipolar; LF; RF;

microwave; FET; thyristor; Diac; Triac; Uni Xd X e
junction)

Hybrid circuit f f

Integrated circuits

All types not covered by H.11A2 X o X ForIC OUL‘L‘gﬁé;mt”Ote e
Optocouplers

According to IEC 60335-1 Xh X

Relays

Coils X

Contacts Xi X

Reed-relays X X Contacts only
JTransformers

According to IEC 61558-2-6 or IEC 61558-2-16 X

All other types Xd X

crystals X X 1
Switches X K
Connections (jumper wire) X

Cable and wiring X
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Table H.24 (2 of 3)

Component type Short @ Open ® Remarks
Printed circuit board conductors

xm X"
According to IEC 62326 series
Sensors
Polymeric type thermistors X X °
Ceramic type thermistors X

a

The conditions which have led to the design of the clearances and creepage distances according -to
Clause 20 on the assembly for which exclusion from the fault mode “short” is claimed shall be maintained
over the lifetime of the control.

These conditions shall be declared or documented as follows.
Control pollution situation (Table 1, requirement 49).

Pollution situation in the micro-environment of the creepage distance or clearance, if.cleaner than that
of the control, and how this is designed (documentation) (Table 1, requirement 79).

Rated impulse voltage of the control (Table 1, requirement 75).

Rated impulse voltage for the creepage distance or clearance, if different fromnthat of the control, and
how this is ensured (documentation) (Table 1, requirement 80).

The values designed for tolerances of distances for which the exclusion from¢fault mode "short" is claimed.
(declaration and documentation) (Table 1, requirement 81).

Only opening of one pin at any one time.

These components may be used for protective impedance, if the impedance of components complies with
H.20.1.15.3 and withstands the impulse voltage test of 20.1.12 for at'least overvoltage category Ill.

Short-circuit each pin in turn with every other pin; only two pins-at a time.

For discrete or integrated thyristor type devices such as™Triacs and SCRs, fault conditions shall include
short circuit of any terminals with the third terminal open-circuited. The effect of any full wave type of
component, such as a Triac going into a half-wave c¢ondition, either controlled or uncontrolled (thyristor or
diode, respectively) shall be considered.

Failure of a field effect based electronic power switching device (FET, MOSFET, IGBT) by loss of gate
(base) control* resulting in a partial turn-on mode, causing an undefined state shall be considered.
Testing and assessment criteria shall correSpond to the specific control function and circuitry. Guidance
might be given in parts 2.

*Loss of gate control might occur dug,to} for example, an insufficient solder connection of the FET.

Failure modes for individual components of the hybrid circuit are applicable as described for the individual
components in this table.

The short circuit of any two adjacent terminals and the short circuiting of
- each terminal to the ICssupply, when applicable at the IC;
- each terminal to the.\}€-ground, when applicable at the IC.

The number of tests implied for integrated circuits may normally make it impracticable to apply all the
relevant fault conditions or to assess the likely hazards from an appraisal of the circuit diagram of the
integrated circuit.

It is therefore permissible first to analyse in detail all the possible mechanical, thermal and electrical faults
which may~develop either in the control itself or its output, due to the malfunction of the electronic devices
or othler circuit components, separately or in any combination.

EXcept for types evaluated by H.11.12, a fault-tree analysis shall be conducted to include the results of
muftiple steady-state conditions to outputs and programmed bi-directional terminals for the purpose of
identifying additional fault conditions for consideration. The failure mode "short circuit" is excluded between
isolated sections for such ICs that have isolated sections. The isolation between the sections shall comply
with the requirements of 13.2 for functional insulation.

When optocouplers comply with-29-2.2 of IEC-60335-1:20140 20.3.2.2, the shorting between the input and
output pins is not considered.
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Table H.24 (3 of 3)

The short-circuit mode is excluded for relays where the contact is controlling a Class A or B control
function, and is not included in the specified cyclic operation of the application, provided that it is

e the thickness of the conductor is equal to, or greater than, a nominal value of 35 um with a tolerance

e the conductor has an-additional precaution against interruption, for example, roll-tinned, etc.

successfully tested to Clause 17 under the following conditions:

For Class A control functions, the number of cycles declared by the manufacturer, or certified for the
application.

For Class B control functions, a minimum of 100 000 cycles or otherwise specified by the manufacturer,
whichever is higher, or certified for the application.

For Class C control functions, the short-circuit mode is excluded for relays where

e the contact function is switching under normal operation without load (no current flowing during pake
or break) and

e the contact function is disconnecting the load under abnormal operation of the burner control.system
to reach safety shut-down and

e the relay complies with Clause 17 at a minimum of 100 000 cycles however applying the declared
output load, or certified for the application, and

e the control complies with the requirements of 11.3.5.2.1 (measures to prevent common cause
errors).

For crystal-based clocks, harmonic and sub-harmonic frequency variations affecting the timings should be
considered.

If switches are applied for the selection of safety times, purge times, jprogrammes and/or other safety-
related settings, these devices should function so that in the event ofitheir opening, the safest possible
condition arises (for example, in a burner control system, the shoftest safety time or the longest purge
time).

The short-circuit mode is excluded for switches where the contact is controlling a Class A or B control
function, provided that it is successfully tested to Clause 17 mnder the following conditions:

For Class A control functions, the number of cycles declared by the manufacturer, or certified for the
application.

For Class B control functions, a minimum of 6 @00 cycles for manual action, or 100 000 cycles for
automatic action, or otherwise specified by the endsproduct standard, or certified for the application.

For Class C control functions, short-circuit mode is not excluded.

The requirements are the same as footnote, n,“except they are applied to jumper wires intended for clipping
when selecting a setting.

The short-circuit failure mode is excluded if the requirements of Clause 20 are fulfilled.
The open-circuit failure mode, i.e.«interruption of a conductor, is excluded if

up to =30 % of the nominal*value allowed, and the breadth of the conductor is equal to, or greater than,
a nominal value of 0,3, mm with a tolerance up to —30 % of the nominal value allowed, or

If a short circuit at-the output terminals causes the opening of a printed circuit board conductor, that
conductor shall bé subject to an open-circuit fault analysis.

For temperattife.and current conditions when accepting conductor sizes, see IEC 62326 series.

For sensercomponents intended to measure activating quantities such as temperature, pressure etc., fault
modes in.addition to open and short must be considered. These fault modes can include step wise shift of
resistance, non-responsive component, and component drifting out of accuracy.

H.27.1.1.6 If the load includes a motor load (see 6.2.2 or 6.2.5), and the failure or
malfunction of an electronic circuit component causes a change in the supply waveform to the
controlled motor, the control shall be subjected to the following tests.

1)

The load shall be adjusted under normal waveform conditions to six times the rated load
or the locked rotor rating declared by the manufacturer.

2)
3)

Then the fault conditions shall be introduced.

The test is conducted under the conditions described in items a), ¢), d) and e) of
H.27.1.1.2.

The control shall be evaluated according to items a) to e) inclusive of H.27.1.1.3, as
appropriate to the component being assessed.
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H.27.1.1.7 If the test is terminated by the functioning of a component other than an
overcurrent protective device, the following criteria shall be met, in addition toH.27.1.1.3:

a) To ensure consistency and repeatability, the test is to be repeated on two additional
samples resulting in the same component terminating the test.

b) To ensure that the disconnection is reliable, an electric strength potential corresponding to
functional insulation, as specified in Table 12, shall be applied across the “functioned”
component. Each sample shall comply with the criteria of 13.2. Parallel paths that could
compromise the electric strength test results shall be disconnected.

To ensure reproducibility of the test results, the following information shall be recorded: spggifly
the component by the type, ratings and other relevant technicalinformation.

H.27.1.1.8 If the test is terminated by the functioning of an intentionally weak \trace, an
analysis shall be conducted on the open trace and the control shall comply with ¥he criteria of
items a), ¢), and d) of H.27.1.1.3. The analysis of the open trace shall consist\of at least the
following:

a) Upon functioning, an electric strength potential based on the value f@rfunctional insulation
per table 12 shall be applied across the two ends of the opened trace.

b) To ensure consistency and repeatability, the test is to berrépeated on two additional
samples with complying results.

To ensure reproducibility of the test results, the following infermation shall be recorded:

— specify the dimensions of the weak trace (width, length, thickness, shape),
— material of PCB,
— other relevant technical information.

An example of material is FR4, CEM1, CEM, type and thickness of conformal coating, etc.

H.27.1.2 Protection against internal faults to ensure functional safety
H.27.1.2.1 Design and construction requirements
H.27.1.2.1.1 Fault avoidance“and fault tolerance

In addition to H.27.1.1,-controls incorporating control functions of class B or C shall be
designed according to\"H.27.1.2 taking into account the failure modes of Table H.24 and
H.11.12 for softwarg)if applicable.

Failures of complex electronics can be caused by either systematic errors (built into the
design, see H11.12.3) or by random faults (component faults, see H.11.12.2). Therefore, the
system_shall be designed in such a way that systematic errors are avoided and random
faults/shall be dealt with by a proper system configuration.

The ‘design of the software and hardware shall be based on the functional analysis of the
application-resulting in a structured design explicitly incorporating the control flow, data flow
and time related functions required by the application. In the case of custom-chips special
attention is required with regard to measures taken to minimize systematic errors.

This shall result1n a system CUI“QUIEHUH which 15 efther |i|i€|§|i[|y faitsafe or inwhich

components with direct safety-critical functions (e. g. gas valve drivers, microprocessors with
their associated circuits, etc.) are guarded by safeguards in accordance to H.11.12 software
class B or C. These safeguards shall be built into hardware (e. g. watch-dog, supply voltage
supervision) and can be supplemented by software (e. g. ROM-test, RAM-test, etc.). It is
important that these safeguards can cause a completely independent safety shut-down.
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If time slot monitoring is used, it shall be sensitive to both an upper and a lower limit of the
time interval. Faults resulting in shift of the upper and/or lower limit shall be taken into
account.

In case of a control function that is classified as class C_if a single fault in a primary

safeguard can render the safeguard inoperative, a secondary safeguard shall be provided.
The reaction time of the secondary safeguard shall be in accordance with H.27.1.2.3.

NOTE 1 Reaction times of these safeguards can be equal or smaller than the relevant fault tolerating time.

NOTE 2 The secondary guarding can be realized by:
a) a physically separate circuit monitoring the primary safeguard; or

b) mutual action between the circuit being safeguarded and the primary safeguard (e. g. a watch-dog_guarded by
the microprocessor); or

c) action between primary safeguards (e. g. a ROM-test guarding a RAM-test).

Components shall be dimensioned on the basis of the worst-case conditions which can arise
in the control, as stated by the manufacturer.

NOTE 3 A component failure could cause a degradation of safety critical insulation:
H.27.1.2.1.2 Documentation

In general the documentation shall be based on H.11.12.3.2:

The functional analysis of the control and the safetyjrelated programs under its control shall
be documented in a clear hierarchical way in accordance with the safety philosophy and the
programme requirements.

As a minimum the following documentationishall be provided with any system submitted for
assessment:

a) A description of the system philegsophy, the control flow, data flow and timings.

b) A clear description of the safety: philosophy of the system with all safeguards and safety
functions clearly indicated. Sufficient design information shall be provided to enable the
safety functions or safeguafds to be assessed.

c¢) Documentation for any:software within the system.

Programming documentation shall be supplied in a programming design language declared by
the manufacturer.

Safety related-'data and safety related segments of the operating sequence shall be
identified and classified according to H.11.12.3.2.

Thereshall be a clear relationship between the various parts of the documentation, for
example, the interconnections of process, hardware and the labeling used in software
decumentation.

If a manufacturer provides documentation of the analytical measures taken during the
development stage of the hardware and software, this documentation shall be used by the
test house as part of the assessment procedure.

H.27.1.2.2 Class B control function
H.27.1.2.2.1 Design and construction requirements

A class B control function shall be designed such that under single fault conditions it
remains in or proceeds to the defined state. A second independent fault is not considered.
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NOTE Failure of class B control function in the presence of another fault in the appliance, or failure of class C
control function alone, could result in a dangerous malfunction, electric shock, fire, mechanical or other hazards.

Software shall comply with software class B.

I'he class of control Tunction shall be identitied In Table 1, requirement YZ.

The assessment shall be performed according to H.27.1.2.2.2 and H.27.1.2.2.3 and under the
test conditions and criteria of H.27.1.2.5.

H.27.1.2.2.2 First fault

Any first fault (see Table H.24) in any one component or any one fault together «with any
other fault arising from that first fault shall result in either:

a) the control becoming inoperative with all safety related output terminals de-energized or
assuming a status in which they ensure a safe situation;

b) the control reacting within the fault reaction time (see Table 1;~requirement 91) by
proceeding to a defined state, provided that subsequent reset ffem the defined state
under the same fault condition results in the system returning to\the same defined state;

c) the control continuing to operate, the fault being identified during the next start-up
sequence, the result being a) or b);

d) the control remaining operational in accordance with” the safety related functional
requirements of the relevant part 2.

The relevant part 2 shall specify the fault reaction time as well as the applicability of c).

For defined state with a mechanical actuator,~a test up to but not including the switching
contacts is sufficient. If the test of the defined state fails, the system shall proceed to safety
shut-down. Frequency of test is given in the‘relevant part 2. Internal faults on components of
the checking circuit are not considered.

H.27.1.2.2.3 Fault introduced during defined state

Whenever the control is iny;a defined state without an internal fault, the following
requirements apply.

Any first fault (together with any other fault arising from that fault) in any one component
(see Table H.24), induced while the control is staying in a defined state, shall result in
either:

a) The control remaining in a defined state, safety related output terminals remaining
de-energized; or

b) the~control becoming inoperative with all safety related output terminals remaining de-
energized; or

c¢r\the control comes again in operation resulting in a) or b) as mentioned in this clause
under the condition that the safety related output terminals are energized not longer than
the fault reaction time (see Table 1, requirement 91). If the cause of the defined state
condition no longer remains and the control comes again in operation, it shall operate in
accordance with the safety related functional requirements of the relevant part 2.

H.27.1.2.3 Class C control function
H.27.1.2.3.1 Design and construction requirements

A class C control function shall be designed such that under first and second fault
conditions it remains in or proceeds to the defined state. A third independent fault is not
considered.
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NOTE Failure of class B control function in the presence of another fault in the appliance, or failure of class C
control function alone, could result in a dangerous malfunction, electric shock, fire, mechanical or other hazards.

Software shall comply with software class C.

I'he class of control Tunction shall be identitied In Table 1, requirement YZ.

The assessment shall be performed according to H.27.1.2.3.2, H.27.1.2.3.3 and H.27.1.2.4
and under the test conditions and criteria of H.27.1.2.5.

H.27.1.2.3.2 First fault

Any first fault (see Table H.24) in any one component or any one fault together «with any
other fault arising from that first fault shall result in either:

a) the control becoming inoperative with all safety related output terminals de-energized or
assuming a status in which they ensure a safe situation;

b) the control reacting within the fault reaction time (see Table 1,~requirement 91) by
proceeding to a defined state, provided that subsequent reset ffom the defined state
condition under the same fault condition results in the system{returning to the defined
state;

c) the control continuing to operate, the fault being identified during the next start-up
sequence, the result being a) or b);

d) the control remaining operational in accordance~with the safety related functional
requirements of the relevant part 2.

The relevant part 2 shall specify the fault reactiondime as well as the applicability of c).

H.27.1.2.3.3 Second fault

If the assessment of the first fault results in the control remaining operational in accordance
with the safety related functional requirements of the relevant part 2 (see H.27.1.2.3.2 d)), any
further independent fault considered together with the first fault shall result in
either H.27.1.2.3.2 a), b), ¢) or d).

During assessment, the secend fault shall only be considered to occur:

a) either when a startfup sequence has been performed between the first and the second
fault, or

b) 24 h after the first fault.

The relevant part 2 shall specify the applicability of a) or b) and the fault reaction time (see
Table 1, requirement 91).

It may,also specify a different time span in which the second fault does not occur, if different
from.24 h.

H.27.1.2.4 Faults during defined state
H.27.1.2.4.1 General

Whenever the control is in a defined state without an internal fault, an assessment
according to H.27.1.2.4.2 and H.27.1.2.4.3 shall be performed.

Whenever the control is inoperative with all safety related output terminals de-energized or in
a status in which they ensure a safe situation, in a defined state with an internal fault, an
additional single fault assessment according to H.27.1.2.4.3 shall be performed.
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NOTE Safety related output terminal as used in H.27.1.2.4.2 and H.27.1.2.4.3 are terminals which are safety
related even in the safety shut-down or in a defined state, for example, gas valve terminal, but not a terminal for
an actuator driving the controlling element which does not degrade the safety in the defined state.

H.27.1.2.4.2 First fault introduced during defined state

Any first fault (together with any other fault arising from that fault) in any one component
(see Table H.24), induced while the control is staying in the safety shut-down position, shall
result in either:

a) the control remaining in a defined state, safety related output terminals remaining dec
energized or in a status in which they ensure a safe situation;

b) the control becoming inoperative with all safety related output terminals remainifg 'de-
energized or assuming a status in which they ensure a safe situation;

c) the control comes again in operation resulting in a) or b) as mentioned in E27.1.2.4.2
under the condition that the safety related output terminals are energized not’longer than
the fault reaction time (see Table 1, requirement 91). If the cause of the original safety
shut-down condition no longer remains and the control comes again in‘operation, it shall
operate in accordance with the safety related functional requiremen{s)of the relevant part
2 and the second fault assessment shall be carried out in accordance with H.27.1.2.3.3.

H.27.1.2.4.3 Second fault introduced during defined state

Any second fault (together with any other fault arising fromhat fault) in any one component
(see Table H.24), induced while the control is staying in\the defined state, shall result in
either H.27.1.2.4.2 a), b) or c).

During assessment, the second fault shall not be-considered to occur within 24 h after the
first fault.

The relevant part 2 shall specify the fault reaction time.

It may also specify a different time span in which the second fault does not occur, if different
from 24 h.

H.27.1.2.5 Circuit and construction evaluation
H.27.1.2.5.1 Test conditions

The effect of internal faults shall be assessed by simulation and/or by an examination of the
circuit design.

The fault shall’ be considered to have occurred at any stage in the control programme
sequence.

Theccontrol shall be operated or considered to operate under the following conditions:

a):* at the most unfavourable voltage in the range 85 % to 110 % of the rated supply voltage;
b) loaded with the most unfavourable load declared by the manufacturer;

c) in an ambient temperature of (20 +5) °C, unless there are significant reasons for
conducting the test at another temperature within the manufacturer's declared range;

d) with any actuating member placed in the most unfavourable position;
e) with tissue paper placed on the supporting surface(s) of the control;

f) with sparks of about 3 mm in length and having an energy of not less than 0,5 J applied to
those components which are likely to liberate flammable gases during the test.
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H.27.1.2.5.2 Test criteria

During the appraisal, it shall be verified that under the conditions described above, the
following criteria are satisfied.

a) The control shall not emit ilames, hot metal or hot plastics, the tissue paper shall not
ignite, no explosion shall result from the liberation of flammable gases and any flame
produced shall not continue to burn for more than 10 s after switching off the spark
generator. When a control is incorporated with any appliance, any enclosure afforded by
the appliance is taken into consideration.

b) If the control continues to function, it shall comply with Clauses 8 and 13 or Clauses 8
and 13 of the relevant part 2. If it ceases to function, it shall still continue to comply\with
Clause 8 or Clause 8 of the relevant part 2.

c) There shall be no loss of protective function.

After the tests there shall be no deterioration of the various parts of the control that would
result in failure to comply with Clause 20 or Clause 20 of the relevant part 2.

H.27.1.2.5.3 Assessment

A thorough appraisal of the circuit shall be carried out to determine®its performance under the
specified fault conditions. This appraisal shall take the form .of\a theoretical analysis and a
component failure simulation test. Fault simulations maycalso be carried out to simulate
faults within complex devices, for example, EPROM emulation tests.

Only the safety related software (software class'B and C) as identified according
to H.27.1.2.1.2 shall be subjected to further assessment. For the identification of the class, a
fault tree analysis may be used.

H.27.4 Controls providing electronic disconnection (type 1.Y or 2.Y) shall withstand the
abnormal overvoltage conditions which may occur.

Compliance is checked by the following test:

H.27.4.1 The control is loaded"as indicated in 17.2 and subjected to 1,156 x Vg for 5 s, when
the control is providing electronic disconnection.

H.27.4.2 During and, after the test, the control shall continue to provide electronic
disconnection as determined by the test of H.11.4.16.2.

H.28 Guidance on the use of electronic disconnection

H.28.1 Main features of solid-state switching devices

H.28.1.17 Solid-state switching devices differ from their electro-mechanical counterparts in
three-respects:

a) when providing electronic disconnection, they will always allow a small current to pass
through the circuit which they are controlling;

b) they are more sensitive to mains perturbations of the supply mains;

c) they are more sensitive to temperature

H.28.1.2 The requirements and tests for electronic disconnection in this standard ensure
that:

a) the current through the electronic disconnection will not exceed 5 mA or 10 % of the
rated current, whichever is lower, with any load up to its maximum declared load in the
circuit;
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b) even under extreme conditions of mains perturbation, a control will be unaffected and will
not permit the device to conduct for more than one half cycle of the supply waveform;

c) the device will have adequate endurance between the extremes of temperature in which it
is designed to operate.

H.28.2 Application of solid-state switching devices

H.28.2.1 An electronic disconnection may be caused to conduct for one half cycle of the
supply frequency by the application of a pulse of sufficient voltage. While full isolation from
the supply is always achieved by the equivalent of full disconnection, there may be some
applications when operation even for one half cycle is unacceptable.

So far as household appliances are concerned, switching on very occasionally for a maximum
of one half cycle of the supply waveform can usually be disregarded. It will\he of no
consequence to heating appliances and to the majority of motor-operated appliances.

However, for motor-operated appliances where it is possible for the user tochave contact with
hazardous moving parts or to parts that become live either during normal use or user
maintenance (for example, cleaning), it will be necessary to require further safeguards or not
to allow such devices. Examples of appliances for which electronic disconnection would not
be appropriate are certain types of kitchen machines where access to moving parts or live
parts is possible.

WARNING: For some motor-driven appliances, energization |ef the controlled load at mains
frequency for one half cycle may cause rotation of the motor. Operation of solenoid devices
may also occur.

H.28.2.2 Where the controlled load is a high (impedance load such as a relay coil or
solenoid, care shall be taken that the allowed curgent through the control when it is providing
electronic disconnection is low enough to easure disconnection of the load.
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Annex J
(normative)

Requirements for thermistor elements and controls using thermistors

Annex J supplements or modifies the corresponding clauses of this standard.

J.1  Scope
J.1.1.1 Additional paragraphs:

Annex J is applicable to discrete thermistor-type devices and to controls using’thermistors
constructed of doped ceramic or polymeric semiconductor materials.

Annex J applies to the inherent safety, the operating temperature (alues and testing of
controls using thermistors either within the control or remote from_i:

NOTE These thermistors can be used:

- in a self-heating mode as self-controlled heaters and in similar applications;
- as control elements; or

- as sensing elements.

Annex J does not apply to thermistors used jin_control functions where further measures to
ensure safety are implemented within the conttol.

These requirements apply to positive temperature coefficient (PTC) and negative temperature
coefficient (NTC) type devices.

Control devices, such as current limiters are not intended to replace current interrupting
devices such as fuses, but aredntended to provide a level of overcurrent protection complying
with the end-use equipmentequirements.

Part 2 standards may,‘contain additional requirements for thermistors used as complete
controls.

J.2 Termsj)and definitions

J.2.15~Definitions pertaining to thermistors

J.2,.15.1

thermistor

thermally sensitive semiconductor resistor, which shows over at least part of its
resistance/temperature (R/T) characteristic a significant non-linear change in its electrical
resistance with a change in temperature

Note 1 to entry: The change in temperature can occur either due to flow of current through the thermistor, as a
result of a change in the ambient temperature, or by a combination of both of these occurrences.

Note 2 to entry: Thermistors are not considered to be electronic devices (see Annex H).
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J.2.15.2

PTC thermistor

positive temperature coefficient (PTC) thermistor that exhibits an increase in resistance with
increasing temperature over the useful portion of the resistance/temperature (R/T)
characteristic

Note 1 to entry: PTC thermistors also exhibit a decreasing resistance with applied voltage as a secondary effect.

Note 2 to entry: For a PTC thermistor, the significant portion of the resistance/temperature characteristic is
usually the portion in which a step-like increase in resistance occurs in a temperature increment, usually preceded
by a gradual change in resistance at lower temperatures, and a similar gradual change at temperatures above the
step-like increase. The resistance/temperature characteristic of some PTC thermistors can take on a negative
slope after a slight gradual increase following the step-like increase.

J.2.15.3

NTC thermistor

negative temperature coefficient (NTC) thermistor that exhibits a decrease in resistance with
increasing temperature over the useful portion of the resistance/temperature-characteristic

J.2.15.4

thermistor control element

PTC thermistor or NTC thermistor which directly controls a load by being connected in
series with it

Note 1 to entry: A control thermistor is not intended to be connected across the mains.

Note 2 to entry: Typical uses are current limiters, inrush-current_ limiters, degaussing coil-current limiters, and
motor starting-current limiters.

J.2.15.5

self-controlled heater

PTC thermistor which has no additional température limiter and which is used as a heater
element because of its self-heating effect

Note 1 to entry: It is typically used across-the-line.

Note 2 to entry: Normally a self-controlled heater will provide a type 2 action.

J.2.15.6
thermistor sensing element
PTC thermistor or NTCAhermistor used as a sensor and which does not carry load current

J.2.15.7

B value

NTC thermistor's index, which expresses the degree of resistance change when calculated
from any two-points specified by the manufacturer on the resistance/temperature (R/T) curve

J.2.15.8

hold.current

In

fMaximum current a current limiting PTC thermistor is able to maintain in a low resistance
"on" state at rated ambient for a period of time specified by the manufacturer

J.2.15.9

inrush current

In

peak current measured following energization at rated voltage and at 25 °C + 2 K or at the
manufacturer's specified ambient temperature
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J.2.15.10

trip current

Iy

for a current-limiting PTC thermistor, minimum current value declared by the manufacturer at
which a PTC thermistor switches from low to high resistance at a specified temperature or

temperature range

Note 1 to entry: I, =Y x I,, where Y is the trip current multiplier declared by the manufacturer.

J.2.15.11

maximum current
Imax . . . . .
current value assigned by the manufacturer that complies with all the requirementstof this

standard

Note 1 to entry: For the various devices, the associated current designated as I, is shown ip.Table J.1.

Table J.1 — Maximum current

Device Associated current designated 7
PTC self-controlled heater Maximum steady-state current ?
PTC motor starter Maximum start winding.current
PTC current limiter, degausser Maximum trip current®
NTC inrush current limiter Maximum steady-state current
PTC or NTC sensor Not applieahle

® For devices rated in watts by the manufacturer,.Z, - is calculated. This current does not mean
inrush current.

® For devices assigned a time-to-trip versus“clrrent curve by the manufacturer, the maximum

current (I ) shall be identified.
J.2.15.12
short-circuit current
ISC

maximum current available from the impedance limited source (such as a power supply)

J.2.15.13
steady-state current
ISS

current measured_after a thermistor's temperature stabilizes in air at 25 °C + 2 K ambient
temperature, orlat an ambient temperature specified by the manufacturer while connected to
rated voltage and while operating in its high-resistance state for PTC thermistors or low-

resistance state for NTC thermistors

Note(T to"entry: For some NTC thermistors, I__ is the same as I, .

J:2.15.14
resistance

Rmin
for a ceramic PTC thermistor, point of minimum resistance on the R/T curve

J.2.15.15
resistance

Rx (R25)
rated resistance at a temperature specified by the manufacturer for R, or at 25 °C + 2 K for

Rys
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J.2.15.16

switching resistance

RSW

for a ceramic PTC thermistor, resistance value at which the resistance begins to increase
sharply with temperature increase

Note 1 to entry: For this standard, R, is the value where the resistance is twice R ins unless the manufacturer

specifies R, with reference to R, ;, with a multiplying factor other than two, or with reference to R,.

J.2.15.17

tripped resistance

Rtr

for a PTC control thermistor, resistance value of the thermistor in its tripped state at
maximum voltage (V,,.4)

Note 1 to entry: R, is calculated by dividing the voltage drop across the thermistor by the steady-state current
(I4¢) flowing through the thermistor.

J.2.15.18

switching temperature
TSW

for a ceramic PTC thermistor, temperature at which the resistance is at Rg,,

J.2.15.19

surface temperature
TS

temperature of the surface of a thermistor while the‘thermistor is energized under normal

operating conditions

Note 1 to entry: Typical normal operating conditions¢fonthermistors are specified in Table J.2.

Table J.2 (J.7, 7.2 of edition 3) — Normal operating conditions

Type of thermistor Voltage Current
PTC self-controlled heater V max I,
PTC motor starter Vinax I
PTC degausser V max I
PTC current-limiter Vinax 1, and I *®
NTC inrush’current limiter Vinax 1 ax

@ . Surface temperature measured at I reflects the conditions in the tripped state of
the thermistor (normal operating conditions for the PTC, abnormal operating
condition for the circuit/application controlled by the PTC).

J.2.15.20

time-to-trip

time required for a PTC thermistor to limit the manufacturer's declared trip current (I;) to
50 % of its value when energized at the rated voltage and ambient temperature

J.2.15.21

thermal runaway temperature

Tr

high temperature point on the R/T curve at which a PTC thermistor's resistance no longer
increases with increasing temperature
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J.2.15.22
maximum voltage
Vma)g :

maximum voltage of a thermistor as declared by the manufacturer

- 245 -

Note 1 to entry: V. is higher than rated voltage (¥,) when a higher operating voltage occurs under certain
conditions in the end-use equipment such as for motor starting-coil limiters.

J.4 General notes on tests

J.4.2 Samples required

Additional subclauses:

J.4.2.5 Unless otherwise specified, representative samples as indicated in TableJ.3 shall be
subjected to the tests specified in J.17.18. New samples shall be used for all\tests other than
the overload and endurance tests.

Table J.3 — Samples for the test (clause reference)

Cold
Heat-cold- operational Cold
humidity Overload Endurance cycling thermal Thermal
Agei li li
geing oyeling |y 17.18.2.1, | (J.1718.2.2, | (J.17.18.4, | SYC'N9 | runaway
(J.17.18.3) | (J.17.18.1) | J.17.18.7.1) |~J.17.18.7.2) J.17.18.8) | (J.17.18.6) | (J.17.18.5)
Number of samples 3 3 3° 32 3 3 3
per test
Ther- | PTC X X X X X - X
mis- self-
tor controlled
appli- heater
cation PTC X X X X X - X
control
PTC sensor X - X -
NTC X - -
control
NTC sensor X X X X - X -

The calibration tests of J.15/Z7and J.15.8 shall be conducted before and after each of the above tests (except thermal
runaway).

2 The same three samples shall be used for both the overload and endurance tests.

J.4.3.2 According to rating

Additional. paragraph:

For the purposes of this standard, the rated voltage (V) of a thermistor is the input voltage of
a.thermistor as declared by the manufacturer.

NOTE 7, is typically equal to the supply source voltage.

Additional subclause:

J.4.3.2.11 The electrical and thermal ratings of a thermistor shall be in accordance with
Table J.4 and based on its intended application.
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Table J.4 — Electrical and thermal ratings of a thermistor

Thermistor type
PTC NTC
Self- Inrush-
controlled Motor Current current
Characteristic heater starter limiter @ Sensor ? | Degausser [Sensor? limiter
Beta value (B) - - - - - R -
Calibration class - - - R - R -
number
Capacitance - load, - - - - - - R
or Joule rating
Trip current — (1)) - - R - - - -
Inrush current (1) R R - - R - R
Hold current (1,) - - R - - - -
Maximum current - R R - R - R
(Imax)
Steady-state current R R R - R - R
(gs)
Coil impedance - - - - R - -
Resistance — Ryg R R R R R R R
and tolerance
Maximum operating - R R R R R R
ambient
temperature
Switching R R R R R - -
temperature (7,)
Maximum surface R R R - R - R
temperature (T)
Time-to-trip - - R - - - -
Maximum voltage R R R - R - R
(Vmax)
Rated voltage (V) R R R - R - R

The "R" designation indicates-tatings for the device that are required to be provided by the manufacturer.

@ The range of operating ambient temperature shall be specified.

J.4.3.5 According to purpose

Additienal subclauses:

J.4:3.5.4 Based on the type of thermistor and the particular application, thermistors shall
be subjected to the tests noted in Table J.3 and the calibration tests of J.15.7 or J.15.8,
whichever applies.

J.4.3.5.4.1 Thermistors used in type 1 action controls that comply with IEC 60738 or
:EC CGEQG oha” bU aubjcutcd tU thc thc||||q= ruriawday tcet Uf J.17.18.5 UII:y }JIUV;dCd thdt It
complies with the applicable declaration (e.g. number of cycles) of the control. Compliance to
IEC 60738-1 or IEC 60539 is not required if the thermistors comply with the requirements of

Annex J.
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J.6 Classification

J.6.4 According to features of automatic action

16433 F\’p,nlgrpmpnf'

For the purpose of this standard, a PTC thermistor control or sensing element that is in the
switched mode (high resistance) or an NTC thermistor in the unswitched mode (high
resistance), are considered to provide the equivalent of electronic disconnection and are
classified as type 1.YJ action or 2.YJ action.

— thermistor (type 1.YJ or 2.YJ)

NOTE See also J.11.4.17.
J.6.15 According to construction

Additional subclauses:

J.6.15.6 Control using NTC or PTC thermistors
J.6.15.7 Ceramic element
J.6.15.8 Polymer element

Additional subclauses:

J.6.17 According to use of the thermistor
J.6.17.1 — thermistor control element
J.6.17.1.1 — PTC current limiter

J.6.17.1.2 — PTC motor starter

J.6.17.1.3 — PTC degausser

J.6.17.1.4 — NTC inrush current limiter
J.6.17.2 — self-controlled heater

J.6.17.3 — thermistor sensing element
J.6.17.3.1 —(PTC sensor

J.6.17.3:2— NTC sensor

J.7 “Information

Table J.5 provides additional requirements to Table 1.
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Table J.5 — Additional items to Table 1

Clause or
Information subclause Method

61 According to the construction and use of a thermistor 1615 16 17 X

62 RIT characteristics, calibration specifications * J.15.7, J.15.8 X

63 RIT characteristics, calibration specifications, drift' J.15.7, J.15.8, X
J.17.17.1

64 Number of cycles J.17.18.2

65 Method of R/T measurement J.15.7.4, J.15.8.3

82 PTC current limiters where the maximum current is reduced to less J.15.7.6.1.1

than or equalto 8 Ain<5s.

Additional footnotes to Table 1:

k The R/T characteristics shall be expressed in the form of a curve, a table or various,operating points and shall
include the declared deviation.

Additional declarations may be made at intermediate numbers of cycles for the'\test of J.17.18.2.

J.11 Constructional requirements

Additional subclauses:

J.11.3.10 Thermistors used in controls to, provide functional safety or as controls to
provide functional safety for a controlled application shall provide type 2 action (type 2.YJ),

for other applications at least (type 1.YJ).

NOTE Examples of thermistors used to provide functional safety of a controlled application are temperature
sensors for temperature cut-out applications*ar current limiting PTC devices in non-limited energy circuits.

J.11.417 Type 1.YJ or 2.YJ a¢tion

A type 1.YJ or type 2.YJ action of a thermistor shall operate to provide an inherent change in
resistance.

Compliance is checKed by the tests of relevant requirements of this Annex J.

J.13 Electric strength and insulation resistance

J.13.2~Electric strength

Madification to footnote ¢ of Table 12:

Add the word "thermistors," after "electronic parts".
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J.15 Manufacturing deviation and drift

Additional subclauses:

J15.7 Calibration tests for PTC thermistors

J.15.7.1 Ceramic thermistors are not influenced by the sequence in which the calibration
tests of J.15.7.4 to J.15.7.8 are conducted on the samples. However, polymeric types may be
influenced due to the nature of the material. Hence, for polymeric types of thermistors, it is
recommended to perform the test of J.15.7.4 at the end of all the calibration tests.

J.15.7.2 In the "as-received" condition, each PTC thermistor sample shall be subjected to
the tests specified in Table J.6 and shall comply with the criteria for each test as specified in
Table J.6.

J.15.7.3 Following the tests described in J.17.17 a), the same PTC thermistor samples
shall be subjected to the tests specified in Table J.6 and shall comply~with the criteria for
each test as specified in Table J.6. For PTC sensors, the test results\shall comply with the
criteria for each test as specified in Table J.7.
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Table J.6 — Sequence of calibration and conditioning tests for PTC thermistors

Calibration tests Calibration tests Compliance
performed on samples performed on thermistor criteria
before the Compliance criteria samples after designation
FypeofPFE conditioning-tests— i i itroning-tests tafter
thermistor specified in J.17.18 @ conditioning) ® specified in J.17.18 conditioning) ?
Self-controlled RIT A T D
heater S
TS In
In
Motor starter RIT A T D
S
TS n
In
Degausser RIT A T D
S
TS n
In
Current limiter RIT B TV E
TS
TT
ISS
Iy
Sensor RIT C RIT F

RIT -RIT measurement for PTC thermistors — all types((d,15.7.4)

I, -

TT -

T, -
I, -
I

A -

B -

E -
Fos

- Steady-state current (compliance is"determined by measurement)

Hold current test for PTC current limiters (J.15,7:5)
Time-to-trip test for PTC current limiters (J€15.7.6)
Surface temperature test (J.15.7.7)

Inrush current (compliance is determined by measurement, J.15.7.8)

Resistance at 25 °C, surface(temperature and inrush-current values shall be within the declared deviation
tolerance specified by the manufacturer.

Resistance at 25 °C, surface temperature, steady-state current and time-to-trip values shall be within the
declared deviation tolerance specified by the manufacturer. The thermistor shall maintain the hold current
for the time at the ambient temperature specified by the manufacturer, without tripping.

The temperatures corresponding to the switching resistance (st) and two additional points, located above
and below st on the R/T curve shall be within the declared deviation tolerance specified by the
manufacturer.

The_surface temperature and inrush-current values shall be within the declared drift tolerance specified
by-thé*manufacturer.

Time-to-trip values shall be within the declared drift tolerance specified by the manufacturer.

The temperatures corresponding to the switching resistance (R_,) and two additional points, located above

and below R_, on the R/T curve shall not vary from the corresponding as-received values by more than
indicated in Table J.7.

2 Test abbreviations

® Compliance criteria
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Table J.7 — Classes for PTC sensing thermistors

Class No.
Property c, C, C, C,
Temperature drift, K for a given resistance +0,5 |[+1,0 |+2,0 |£5,0

Temperature values should be “normalized” to the Kelvin scale when determining the temperature drift.

J.15.7.4 RIT measurement for PTC thermistors

J.15.7.4.1 Thermistor samples shall be placed in a full draft circulating-air oven or!fluid
medium, such as silicon oil with the temperature maintained within +1 K of the temperature
specified for the test. The test shall be conducted at various temperatures starting..at room
ambient temperature through the switching temperature (Tg,,) and not exceeding the
thermal runaway temperature (Tg) of the RI/T curve. The resistance is be measured by an

ohmmeter at as many temperatures as required to create a complete RIT curve.

J.15.7.5 Hold current (1,)) test for PTC current limiters

J.15.7.5.1 A current limiting thermistor shall maintain the specifiedhold current (I,) for the
time specified by the manufacturer at the ambient temperature specified by the manufacturer
without tripping.

J.15.7.6 Time-to-trip test for PTC current limiters

J.15.7.6.1 A current limiting thermistor with a time-to-trip specification shall trip at the
specified trip current (I) and corresponding ratedyvoltage (V) within the specified time-to-
trip. A thermistor with multiple trip currents and times shall be tested at the maximum and
minimum specified currents. The current is notto exceed the maximum current (1,,,,) point
on the time-to-trip versus current curve.

J.15.7.6.1.1 A current limiting thermistor, as declared in item 82 of Table J.5, shall trip at
the declared trip current (I,) and:corresponding rated voltage (V,) within the specified time-
to-trip.

J.15.7.7 Surface temperature test

J.15.7.7.1 The surface’ temperature (Tg) of a PTC thermistor shall be measured using
thermocouples or equivalent devices. For a PTC thermistor other than a current limiter, the
surface temperature (T,) shall be measured while the thermistor is operating at maximum
voltage (V,.x) @nd steady-state current. For a PTC current limiter, the surface temperature
(Tg) shall befmeasured under two conditions:

a) operating condition in hold state where the device shall be operated at its rated maximum
valtage (V,ax) and rated hold current (I,,), and

b)w operating condition in tripped state where the device shall be operated at rated maximum
voltage (V,ax) and rated steady-state current (I).

See Table J.2.

J.15.7.8 Inrush current measurement

J.15.7.8.1 For PTC thermistors intended to be used as self-controlled heaters, motor
starters or degaussers, the inrush current shall be measured using an oscilloscope while the
thermistor is operating at maximum voltage under rated load.
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J.15.8 Calibration tests for NTC thermistors
J.15.8.1 In the "as-received” condition, each NTC thermistor sample shall be subjected to

the tests specified in Table J.8 and shall comply with the criteria for each test as specified in
Table J.8.

J.15.8.2 Following the tests described in J.17.17 b), the same NTC thermistor samples
shall be subjected to the tests specified in Table J.8 and shall comply with the criteria for
each test as specified in Table J.8. For NTC sensors, the test results shall comply with the
criteria for as specified in Table J.9.

Table J.8 — Sequence of calibration and conditioning tests for NTC thermistors

Calibration tests Calibration tests
performed on samples performed on thermistor
before the conditioning | Compliance criteria samples after Compliance criteria

Type of NTC tests specified in designation (before conditioning tests designation (after

thermistor J.17.18 2 conditioning) ® specified in J.17.18 @ conditioning) ®

Inrush- RIT A T, C

current

limiter Ty I,

In
Sensor RIT B RIT D
Beta

RIT - RI/IT measurement for NTC thermistors (J.15.8.3)

T, - Surface temperature test (J.15.8.4)

Beta - Resistance (Ry5) and beta value (B) test for NTGthermistors (J.15.8.6)

1, - Inrush current (compliance is determined by m&asurement (J.15.8.5)

A - Resistance at 25 °C, surface temperature,” and inrush-current values shall be within the declared
deviation tolerance specified by the manufacturer.

B - The resistance at two or more temperature points on the R/T curve and the beta value (if declared) shall
be within the declared deviation telerance specified by the manufacturer. One of the temperatures shall be
at 25 °C.

C- The surface temperature and, inrush-current values shall be within the declared drift tolerance specified
by the manufacturer.

D - The resistance at two 'or more temperature points on the R/T curve shall not vary from the respective "as

received" temperatufes on the "as-received" R/T curve by more than indicted in Table J.9. One of the
temperatures shalkbe 25 °C.

2 Test abbreviations

b Compliance criteria

Table J.9 — Classes for NTC sensing thermistors

Class No.
Property C, C, C, C,
Temperature drift for a given resistance +0,5 | £1,0 | £2,0 | £5,0

Temperature values should be “normalized” to the Kelvin scale when determining the temperature drift.

J.195.6.9 KIT measurement tor NI1C thermistors

J.15.8.3.1 Thermistor samples shall be placed in a full draft circulating-air oven or fluid
medium, such as silicon oil with the temperature maintained within +1 K of the temperature
specified for the test. The test shall be conducted at various temperatures, starting at room
ambient temperature and not exceeding the maximum declared sensing temperature
(sensors) or the maximum surface temperature (Ty) determined in accordance with J.15.8.4
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(inrush-current limiters). The resistance shall be measured at as many temperatures as
required to create a complete R/T curve.

J.15.8.4 Surface temperature test (inrush-current limiting only)

J.15.8.4.1 The surface temperature (Ty) of a NTC inrush-current limiter shall be
measured using thermocouples or equivalent devices while the NTC thermistor is being
operating at maximum voltage (V.,,,) and maximum current (I.,,) with the rated
capacitance value in parallel with the load. The temperature shall be within the manufacturer's
specified limits. See Table J.8.

J.15.8.5 Inrush current measurement (inrush-current limiting only)

J.15.8.5.1 For an NTC inrush-current limiter, the inrush current shall be measured using
an oscilloscope while the thermistor is operating at maximum voltage (V,,x) aitd maximum
current (I.,,,,) with the rated capacitance value in parallel with the load.

J.15.8.6  Resistance (R,5) and beta value (B) test for NTC thermistors

J.15.8.6.1 The beta value (B) of a thermistor with a beta value\(B) rating shall be within
the limits specified by the manufacturer. The resistance (R,5) of & NTC thermistor shall be
measured at 25 °C followed by measurement of resistances R, and R, at temperatures T, and
T, as specified by the manufacturer. The beta value (B),shall be calculated using the
following formula:

where

B is the calculated beta value,

R, is the resistance at T4,

R, is the resistance at T»,

T, is a temperature in K onthe R/T curve specified by the manufacturer, and

T, is a second temperature in K on the R/T curve specified by the manufacturer.

J.17 Endurance
Additional subclauses:

J.17.17 The sequence of tests is as follows:

a) for PTEC thermistors:

Ageing (J.17.18.3.10r J.17.18.3.2);
Heat-cold-humidity (J.17.18.1);
Overload (J.17.18.2.1);

Endurance (J.17.18.2.2);

Cold operational cycling (J.17.18.4);

Cold thermal cycling (J.17.18.6);
Thermal runaway (J.17.18.5).
b) for NTC thermistors:
— Ageing (J.17.18.3.1);
— Heat-cold-humidity (J.17.18.1);
— Overload (J.17.18.7.1);
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— Endurance (J.17.18.7.2);
— Cold operational cycling (J.17.18.8);
— Cold thermal cycling (J.17.18.6).

J AT 171 _After the appropriate 1ests of J.17.18.71 1o J.17.18.4 inclusive, the performance of
the control shall not be adversely affected and it shall function as intended and declared.
Compliance is checked by the tests of J.15.7 or J.15.8, whichever applies.

J.17.17.2 After the appropriate tests of J.17.18, the control shall continue to comply with
the requirements of Clauses 8 and 13. During and after the tests, there shall be no emission
of flames or expulsion of particles.

J.17.18 Conditioning tests
J.17.18.1 Heat-cold-humidity

Following the conditioning specified in J.17.18.1.1, a thermistor shall comply with Tables J.6,
J.7,J.8 or J.9, whichever applies.

J.17.18.1.1 Three non-energized samples of a thermistor shall be subjected to three
complete cycles in the sequence specified in a) or b):

a) Indoor temperature use:

1) 24 h at the measured surface temperature (Tg) or maximum declared operating
temperature. In any case, the temperature shall not be less than 70 °C. The oven
temperature shall be maintained within +5 K\of the temperature specified for the test.
The temperature shall be monitored within the area of the oven in which the samples
are being tested;

2) 168 h in a non-condensing atmosphere having a relative humidity of 90 % to 95 % at
40 °C; and

3) 8 h at 0 °C or at the manufacturer's specified ambient temperature, whichever is lower.
b) Outdoor temperature use:
1) 24 h immersed in water-at 25 °C;

2) 8 h at minus 35 °C or>at the manufacturer's specified ambient temperature, whichever
is lower;

3) 24 h at the measured surface temperature (Tg) or maximum declared operating
temperature:\Un any case, the temperature shall not be less than 70 °C. The oven
temperature shall be maintained within +5 K of the temperature specified for the test.
The oven ' temperature shall be monitored within the area of the oven in which the
samples are being tested; and

4) ~168 h in a non-condensing atmosphere having a relative humidity of 90 % to 95 % at
40 °C.

J:17.18.2 Extended cycling (PTC)
J.17.18.2.1 Overload

J.17.18.2.1.1 Following the tests specified in J.

aﬂd ' q? an 52 E! ﬂ a tl1erl1nist o Ll 1 Y I
B B L.l T, LOT oSTiait CUTTTPTY WILIT 1

J.17.18.2.1.2 For a self-controlled heater, three samples shall be mounted and operated
as intended for 50 cycles while connected to 120 % of maximum voltage (V,.x). Each cycle
shall cover that portion of the R/T curve from the lower knee to the high resistance state.
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J.17.18.2.1.3 For a control thermistor, three samples shall be mounted and operated as
intended for 50 cycles while connected to maximum voltage (V,,.,) and the lesser value of:

a) 120 % of rated maximum current (I,.,), or

h/) 120 % of rated short-circuit current \/’sc)

Each cycle shall start with the sample thermally stabilized at 25 °C +5 K. Each cycle shall
cover that portion of the R/T curve from the lower knee to the high resistance state.

J.17.18.2.1.4 For a sensing thermistor, three samples shall be mounted and operated @s
intended for 50 cycles of operation consisting of starting with the sample thermally stabilized
at 25 °C + 5 K and increasing the temperature to 120 % of the maximum sensing température
of the thermistor.

J.17.18.2.2 Endurance

J.17.18.2.2.1 The three thermistor samples that have been subjected,fooverload test of
J.17.18.2.1, shall be operated at the conditions specified in a), b), or.¢c) for the number of
cycles specified in Table J.10. Each cycle shall cover a significant portian of the R/T curve.

a) Self-controlled heater — A self-controlled heater thermistor or heater assembly shall
be mounted and tested at maximum voltage (V,,.,) maximunt rated wattage or maximum
current (In,..). A thermistor, whose power consumption)vraries with the amount of heat
sinking, air flow, or similar variables provided in the end-use equipment, shall be tested at
the maximum rated wattage or maximum current (1,,) using the heat sinking, air flow,
or other conditions of the end-use equipment.

b) Control — A control thermistor shall be tested’ at maximum voltage (V,,.x) and the
following currents:

1) Current limiter — The test current shall not be less than the minimum tripping current
(Iy) or the minimum functioning current (Ir).

2) Degausser — The test current shall be maximum current (I..).

3) Motor starter — The test eurrent shall be maximum current (I, ).

c) Sensing — A sensing thermistor shall be cycled between 25 °C + 5 K and the maximum
operating temperature,

Table J.10 — Number of cycles for endurance test

Type of thermistor Number of cycles of operation
Self-controlled-heater 100 000
Current limiter intended for use in a functional safety circuit 100 000 ®
Current<limiter not intended for use in a functional safety circuit 6 000
Degausser or motor starter 30 000
Sensor not intended for use in a functional safety circuit 6 000
Sensor intended for use in a functional safety circuit 100 000

@ The minimum number of cycles is reduced to 6 000 under the following conditions:

— the trip state of the thermistor is apparent in the end-use application; and

— manual intervention is required in order to reset the thermistors.

J.17.18.3 Thermal conditioning
J.17.18.3.1 Passive ageing

Following the conditioning specified in J.17.18.3.1.1 and J.17.18.3.2.1, a thermistor shall
comply with Tables J.6, J.7, J.8 or J.9, as appropriate.
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J.17.18.3.1.1 Three non-energized samples of a thermistor shall be conditioned for 1 000 h
at a temperature 30 K above the temperature specified in Table J.11 in an air-circulating
oven. In any case the temperature shall not be less than 70 °C. The oven temperature shall
be maintained within +5 K of the temperature specified for the test. The oven temperature
shall be monitored within the area of the oven in which the samples are being tested.

Table J.11 — Ageing test temperature

Thermistor type Temperature
All types except Temperature determined in accordance with surface temperature test, J.15.7.7 (PTC)
sensors and J.15.8.4 (NTC)
Sensing Highest temperature rating

J.17.18.3.2 Active ageing

J.17.18.3.2.1 In addition to the test described in J.17.18.3.1.1, a current/limiter shall be
subjected to this test. Three samples of a current limiting PTC thermistor'shall be energized
and conditioned for 1 000 h while in the tripped state at maximum. voltage (V,.,) and
carrying steady-state current (I ).

J.17.18.4 Cold operational cycling (PTC)

J.17.18.4.1 Following the test specified in J.17.18.4.2)\a thermistor shall comply with
Table J.6.

J.17.18.4.2 Three samples of a thermistor shall:be subjected to 1 000 cycles of operation
at an ambient temperature of 0 °C or at the manufacturer's specified ambient, whichever is
lower. The test conditions shall be as spegified in J.17.18.2.2.1 a) for a self-controlled
heater or J.17.18.2.2.1 b) for a control thermistor. The thermistor temperature shall be
returned to the starting temperature before~each cycle.

J.17.18.5 Thermal runaway

The thermistors are to be energized and operated under maximum rated conditions until
thermally stabilized. The voltagé is then to be gradually increased until breakdown occurs, or
two times the working voltage of the thermistor is reached, at which time the test may be
terminated.

NOTE Increasing thewaeltage in steps of 0,1 times the working voltage of the thermistor every 2 min constitutes
an appropriate rate ef rise.

J.17.18.6 Cold thermal cycling

J.17.18:6:1 Following the cycling specified in J.17.18.6.1.1, a thermistor shall comply with
Tables J.7 or J.9, whichever applies.

J17.18.6.1.1 Three samples of a sensing thermistor shall be subjected to 1 000 cycles of
cold thermal cycling operation. Each cycle shall start at 0 °C or at the manufacturer's
specified ambient, whichever is lower, and cover that portion of the R/T curve from the starting
temperature to the maximum rated temperature.

J.17.18.7 Extended cycling (NTC)
J.17.18.7.1 Overload

J.17.18.7.1.1 Following the tests specified in J.17.18.7.1.2 or J.17.18.7.1.3 and
J.17.18.7.2.1, a thermistor shall comply with Table J.8.
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J.17.18.7.1.2 For an inrush-current limiting thermistor, three samples shall be mounted
and operated as intended for 50 cycles while connected to maximum voltage (V,,.x) and
120 % of the maximum current (I,.,). Each cycle shall start with the sample thermally
stabilized at 25 °C.

J.17.18.7.1.3 For a sensing thermistor, three samples shall be mounted and operated as
intended for 50 cycles of operation consisting of starting with the sample thermally stabilized
at 25 °C + 5 K and increasing the temperature to 120 % of the maximum sensing temperature
of the thermistor.

J.17.18.7.2 Endurance

J.17.18.7.2.1 The three thermistor samples that have been subjected to the overload test,
J.17.18.7.1, shall be operated at the conditions specified in a) or b) for the number{of cycles
specified in Table J.12. Each cycle shall cover a significant portion of the R/T curve.

a) Inrush-current limiting — An inrush-current limiting thermistor shall” be tested at
maximum voltage (V,.x) and maximum current (I,.x) with the rated\capacitance value
in parallel with the load. See Figure J.1.

b) Sensing — A sensing thermistor shall be cycled between 25 °C(+ 5 K and the maximum
operating temperature.

Table J.12 — Number of cycles for endurance test

Type of thermistor Number of cycles of operation
Inrush-current limiter intended for use in a functional safety circuit 100 000
Inrush-current limiter not intended for use in a functional safety circuit 6 000
Sensor intended for use in a functional safety circuit 100 000
Sensor not intended for use in a functional safety circuit 6 000
NTE
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IEC 2515/13

Figure J.1 — Test circuit for inrush-current limiting thermistor endurance test

J.17.18.8 Cold operational cycling (for inrush current-limiting NTC thermistors only)

J.17.18.8.1 Following the cycling specified in J.17.18.8.2, a thermistor shall comply with
Table J.8.

J.17.18.8.2 Three samples of a thermistor shall be subjected to 1 000 cycles of operation
at maximum voltage (V,.4) conducting maximum current (I.,,,), at an ambient temperature
of 0 °C or at the manufacturer's specified ambient temperature, whichever is lower. Each
cycle shall cover that portion of the R/T curve from the starting temperature to steady-state
conditions. The thermistor temperature shall be stabilized at the start temperature 2 K
before each cycle.
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J.20 Creepage distances, clearances and distances through insulation

Additional subclauses:

J.201.14Clearance

J.20.1.14.1 Clearance between live parts connected electrically to the mains supply and
accessible surfaces or parts shall comply with the requirements of 20.1.

J.20.1.14.2 Clearance between live parts providing functional insulation shall comply with
the requirements of 20.1.

J.20.2.5 Creepage distance

J.20.2.5.1 Creepage distance between live parts connected electricallys to the mains
supply and accessible surfaces or parts shall comply with the requirements of 20.2.

J.20.2.5.2 Creepage distance between live parts providing funetional insulation shall
comply with the requirements of 20.2.

J.24 Components
J.24.2.1 Add the following:

Subclause J.24.2.1 is applicable to thermistors previously tested under IEC 60738-1,
IEC 60738-1-1 or IEC 60539.

J.27 Abnormal operation

J.27.1 Consideration of fault modes shall be made in accordance with Table H.24 for
thermistors used in protective controls.
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Annex K

(informative)

Nominal voltages of supply systems for different modes

of overvoltage control

Nominal voltages of supply systems for different modes of overvoltage control are as
indicated in Table K.1 and Table K.2.

Table K.1 — Inherent control or equivalent protective control

Nominal voltages presently used in the world

Rated impulsé voltage
for equipment @

Voltage line- Three-phase Three- Single-phase | Single-phase \%
to-neutral four-wire phase two-wire three-wire
from nominal systems with three-wire | systems a.c. | systems a.c.
voltages a.c. | earthed neutral systems ord.c. or d.c.
ord.c.? unearthed Overvoltage category
\ \ \Y \Y \ | 1} 1] v
50 12,5; 24; 25; |30/60 330 500 800 1500
30; 42; 48
100 66/ 115 66 60 500 800 1500 (2500
150 120 /208 ° 115; 120; 110; 120 110/ 220 800 1500 (2500 |4000
127 /1 220 127 120/ 240 °
300 220/ 380 220; 230; 220 220/ 440 1500 |2500 (4000 |6000
230/ 400 240; 260;
240/ 415 277; 347,
260/ 440 380; 400;
277/ 480 415; 440;
480
600 347 /600 500; 577 480 480 / 960 2500 |4000 (6000 |8000
380 /660 600
400/ 690
417 /720
480/ 830
1000 660; 690; 1000 4000 |6000 (8000 |12000
720; 830;
1000

These columns are'taken from Annex F, Table F.1 of IEC 60664-1:2007 in which the rated impulse voltage

values are specified. See 4.2.3 of IEC 60664-1:2007 for the definitions of protective control and inherent

control.

Practice.inthe USA and Canada.

For «420/240 V in Japan, the preferred series of rated impulse voltages of 1 500V, 2 500 V, 4 000 V and
6000 V are used corresponding to overvoltage categories |, II, Ill and IV.
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Table K.2 — Cases where protective control is necessary and control is provided
by surge arresters having a ratio of clamping voltage to rated voltage
not smaller than that specified by IEC 60099-1

N : 1 [y 4} PURIr Y 1ol
Nommarvortages—presentry usSedTm e worta

[ = PR I 1 [
natco mMmpursSevoTrtage

for equipment @

Voltage line- Three-phase Three- Single- Single-phase \%
to-neutral four-wire phase phase two- three-wire
from nominal systems with three-wire wire systems a.c.
voltages a.c. | earthed neutral systems systems ord.c.
ord.c.? unearthed | a.c. ord.c. Overvoltage category
\ \ \Y \ \Y | 1 1] v
50 12,5; 24; 25; |30/60 330 500 800 1500
30; 42; 48
100 66/ 115 66 60 500 800 1500 |2 500
150 120 /208 ° 115; 120; 110; 120 110/220 800 1500~ (2500 |4 000
127 /1 220 127 120/240
300 220/ 380 220; 230; 220 220/440 150002 500 (4000 |6 000
230/ 400 240; 260;
240/ 415 277
260/ 440
277 1 480
600 347 /600 347; 380; 480 480/960 2500 [4000 (6000 |8000
380/ 660 400; 415;
400/ 690 440; 480;
417 /720 500; 577,
480/ 830 600
1 000 660; 690; 1000 4000 |6000 (8000 (12000
720; 830;
1 000

@ These columns are taken from Annex F, Table k1 of IEC 60664-1:2007 in which the rated impulse voltage
values are specified. See 4.2.3 of IEC 60664-1:2007 for the definitions of protective control and inherent

control.

®  Practice in the USA and Canada.
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Annex L
(normative)

Overvoltage categories

Overvoltage category is a numeral characterizing a transient overvoltage condition.

The following information on overvoltage categories is based on IEC 60664-1. Part 2s may
specify a different overvoltage category for particular applications.

Equipment of overvoltage category IV is for use at the origin of the installation.

NOTE 1 Examples of such equipment are electricity meters and primary overcurrent protection.equipment.

Equipment of overvoltage category Ill is equipment in fixed installations and“for cases where
the reliability and the availability of the equipment is subject to special requirements.

NOTE 2 This category normally applies to controls intended for connection to fixed wiring or for incorporation
into equipment intended for permanent connection to fixed wiring, unless thé)control or equipment application
provides means of suppressing the transient voltage, in which case a lower category will apply.

Equipment of overvoltage category Il is energy consuming“equipment to be supplied from
the fixed installation.

NOTE 3 This category normally applies to controls not provided with terminals for fixed wiring, or connected
after a socket-outlet, or for incorporation into equipment connected after a socket-outlet. Controls intended for
permanent connection to fixed wiring can also come, into this category, where methods of suppressing the
transient voltage, such as voltage limiting means at the\line terminal or clearances between conductive parts are
incorporated in the control or equipment. Where thel.contacts of a control are designed to allow flashover of the
transient voltage and are adequate to withstand the{ét-through current, this can provide adequate suppression; for
example, controls for household appliances satisfying the above descriptions.

If such equipment is subjected te special requirements with regard to reliability and
availability, overvoltage category. Il applies.

Equipment of overvoltage:{category | is equipment for connection to circuits in which
measures are taken to limit,transient overvoltages to an appropriately low level.

NOTE 4 This category.normally applies to controls connected after category Il equipment and which, for
example, includes electronic logic systems, isolated limited secondary circuits, SELV-circuits or PELV-circuits,
and circuits on the secondary side of a transformer.
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Annex M
(informative)

Typical usage

Table M.1 — Typical usage

Control situation Overvoltage category
| 1 1] v

Special

Isolated limited secondary circuit X

Transient limited supply X X X X
Energy consuming utilization equipment

Integrated and incorporated controls in household X

appliances

Independently mounted controls for fixed-wiring
to energy consuming loads X X

Other household and similar applications:

Controls which are not integrated, incorporated, or X
for fixed-wiring to energy consuming loads

Controls mounted at the origin of installation (i.e.
service entrance equipment, electricity meters and X
primary overcurrent equipment)

Controls covered by special part 2 considerations X X X X
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Annex N
(normative)

Pollution degrees

N.1 Pollution

The micro-environment determines the effects of pollution on the insulation. The macro-
environment, however, has to be taken into account when considering the micro-
environment.

Means may be provided to reduce pollution at the insulation under consideration by the
effective use of coatings, enclosures, encapsulation or hermetic sealing. (Such means to
reduce pollution may not be effective when the equipment is subject to condensation or if, in
normal operation, it generates pollutants itself.

Small clearances can be bridged completely by solid particles, dust’and water and therefore
minimum clearances are specified where pollution may be" present in the micro-
environment.

NOTE 1 Pollution will become conductive in the presence of humidity."Pollution caused by contaminated water,
soot, metal or carbon dust is inherently conductive.

NOTE 2 Conductive pollution by ionized gases and metallic depositions occurs only in specific instances, for
example, in arc chambers of switchgear or controlgear and is ‘not"covered by this standard.

N.2 Degrees of pollution in the micro-environment

For the purpose of evaluating creepage distances and clearances, the following four
degrees of pollution in the micro-enyironment are established:
— Pollution degree 1

No pollution or only dry; neh-conductive pollution occurs. The pollution has no influence.

NOTE 1 Special considerations*(for example, coating evaluated to Annex P or Annex Q, sealed enclosure) are
necessary to establish pollution degree 1.

— Pollution degree)?2
Only non-conductive pollution occurs except that occasionally a temporary conductivity
caused by‘condensation is to be expected.

NOTE 2 Pollution degree 2 is representative of normal household air circulation.

NOTE.3__Pollution from the operation of contacts is classified as pollution degree 2 unless the area is affected
by other pollution, in which case the pollution degree corresponding to the other pollution applies.

—*Pollution degree 3

Conductive pollution occurs or dry non-conductive pollution occurs which becomes
conductive due to condensation which is to be expected.

— Pollution degree 4

The pollution generates persistent conductivity caused by conductive dust or by rain or
snow.
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Annex P
(normative)

Printed circuit board coating performance test

P.1 A coating intended to be used on a printed circuit board that has creepage distances in
accordance with Clause 20, pollution degree 1, shall comply with the requirements of
Annex P.

P.2 A printed circuit board assembly that is used with a coating, including inks, solderfesists
and assembled components, is to be acceptable for its application in terms of temperature,
solder conditions, conductor size and adhesion to the base material as determineéd by the
requirements of IEC 61249 series.

P.3 Electric strength of coating — A coating shall withstand the electric sttength test of 13.2
for functional insulation at a test voltage determined from Table 12, based on the maximum
working voltage supplied to the board assembly, after the conditioning:of P.3.3 and P.3.4.

P.3.1 Ten test samples shall be prepared with the minimum applicable creepage distances
and the minimum coating thickness using the pattern shown jn\Kigure P.1. The samples are to
be prepared by normal production means using the primer or cleaner employed prior to
applying the coating to the board. Wiring suitable to the yoltages and temperatures involved is
to be attached.

P.3.2 Ageing test — Five samples of the coatéd board as described in P.3.1 shall be
subjected to a temperature of 130 °C + 2 K for1~000 h.

P.3.3 Humidity conditioning — The five samples of the coated board which were subjected to
the ageing test of P.3.2 are to be condifioned for 48 h in a test chamber at a temperature of
(35+£ 1) °C and (90 £ 5) % relative’ humidity. Immediately following removal from the test
chamber, each sample is to be subjected to the electric strength test described in P.3.5 and
P.3.6.

P.3.4 Environmental cycle conditioning — Five of the samples of the coated board described
in P.3.1 are to be subjécted to three complete cycles of environmental conditioning as
described in Table P,1. Immediately following the conditioning, each sample is to be
subjected to the electric strength test described in P.3.5 and P.3.6.

P.3.5 After conditioning, the samples of the coated board as described in P.3.1 are to be
provided with-tight-fitting aluminium foil (representing an electrically conductive deposit along
the surface of the coating) that covers the test pattern except for the insulated test lead wire
and solder points.

P:3.6 The voltage stress is to be applied according to Clause P.3 to each conditioned
sample between leads A, B, and C individually and the common lead (see Figure P.1). No
flashover or breakdown shall occur. Glow discharges without drop in voltage are neglected.

Table P.1 — Environmental cycling conditions

For indoor applications For outdoor applications

24 hatT,,.; followed by at least 96 h at (35 £ 2) °C, A minimum of 24 h immersed at (25 £ 2) °C; followed
(90 £ 5) % relative humidity; followed by 8 h at immediately by at least 96 h at (35 + 2) °C, (90 £ 5) %
(0+x2)°C relative humidity; followed by 8 h at (-35 + 2) °C
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High temperature

(i.e. PTFE, Silicone, etc.)
insulated test leads soldered
to test pattern through

the back of the board

——
165 mm
(6,5'in)
v
g 75 mm 3
(3in)
IEC 2516/13

NOTE The smallest distance between tracks (point-to-point, point-to-line and line-to-line) represents the minimum
distance to be permitted on productionsassemblies.

Figure P.1 — Test sample
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Annex Q
(normative)

Printed circuit board coating performance test

Q.1  A-printed-wirirg-board Printed circuit boards conforming with all-ef the requirements for
type 1-ceoating protection as specified in IEC 60664-3:2016 shall comply with the minimum
creepage distance requirements of Clause 20 of this—standard document, pollutioh
degree 1.

NOTE Type 1 protection improves the microenvironment of the parts under the protection (IEC 60664-3, 204%6).

Q.2 A-printed-wirirg-beard Printed circuit boards conforming with all of the requirements for
type 2 ceating protection as specified in IEC 60664-3:2016 shall comply with~the minimum
requirements for solid insulation as specified in 20.3 of this-standard docurmgnt. The spacing
between the conductors before the protection is applied shall not be less“than the values as
specified in Table 1 of 1EC-60664-3:2003 |I[EC 60664-3:2016, but notwless than 0,2 mm for
functional or basic insulation and not less than 0,7 mm for suppleémentary or reinforced
insulation.

NOTE Type 2 protection is considered to be similar to solid insulation (IEC60664-3, 2016).

Six samples of actual printed circuit boards are peguired

e testing of the protection

— test specimens according to IE€\60664-3:2016, Annex C, which specifically applies for
printed circuit boards; the spé¢imen used for testing shall have the same minimum
distances as those from production; or

— specimens from production; or

— any printed circuit bogrd, as long as the test specimens are representative of those from
production;

e testing of mouldings*and potting materials
— production, specimens shall be used, or they shall be representative of those from
production’

Q.4 Compliance with the requirements for type 1 or type 2—ceoating protection shall be
checked by the tests of Clause 5 of IEC 60664-3:2003 2016-Amendment1:2010.

Q.5 -For the tests of Clause 5 of IEC 60664-3:2003 2016;-Amendment1:2010, the test levels
or-conditions given in Table Q.1 apply:
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Table Q.1 — IEC 60664-3 test levels or conditions

el e e

5—7—3—Ra-p+eLe¥mng&9f—tempeFat&Fe. T j Deg;e&ef—sevepny—Z—(—Qé—G%%—G-) ° °
5742 E . . . fiod i >
585 Bartial di . fiod i -

IEC 60664-3:2016, Subclause

Test level of this document

5.6 Scratch-resistance test

Not relevant for inner layers of multi-layer boards of type 2 pretection

5.7.2 Cold conditioning

25 °C

5.7.3 Dry-heat conditioning

IThe maximum working surface temperature as givenhin<Table 2 of
IEC 60664-3:2016 is the printed circuit board's surfage temperature
during normal operation.

[This test covers also the test of 20.3.2.2, se€ond indent.

5.7.4 Rapid change of temperature

Degree of severity 2 (=25 °C to +125°C)

5.7.5.2 Electromigration

21 days

5.8.2 Adhesion of protection

Not relevant for inner layers of mblti-fayer boards of type 2 protection

5.8.5 Partial discharge

Only applicable if the peak vaftage exceeds 700 V and if the field
strength > 1 kV/mm, see IBEC'60664-1:2011, 6.1.3.1.

IThe test sequence shall be according Table A.1 of IEC 60664-3:2016



https://iecnorm.com/api/?name=3b28c246cd3f8aac2b1ca2e8a53f8d0e

IEC 60730-1:2013+AMD1:2015
+AMD2:2020 CSV © IEC 2020

— 268 —

€115z 031 - Zvl -
~ okl
snd + !
uowwod A
— / \ — 1
/ LI LI _ /|I
N (o o o T [ [ T \
1 \_
RURLBSRRS \—
N i T T a
_— LI L I — o
o — X
'y ~ — g R N
—— — » mo S
g — _ e— %
— b —
0 ¢ :
[ §
“ —
—
v —— o ——
— pa “~ —
» =B w
— R - &
—— \ ® Y
N / \ X |

saJjawijjIw Ul SUoj

S9|0Y JnOYIM ww ‘| spue

Buswig

00l



https://iecnorm.com/api/?name=3b28c246cd3f8aac2b1ca2e8a53f8d0e

IEC 60730-1:2013+AMD1:2015 — 269 —
+AMD2:2020 CSV © IEC 2020

Dimensions in millimetres

Rated spacing

I e ——
?lglolololelor—
L
' I’I*I*I’Iy '
] o
I N
] .
IIFIIIFIIIFIIIFIIIFIIIFIIIFH '0:15

IEC 2518/13

Ej 0.2:E | £ land £ .
{see-also-Figure Q- 1)
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PELV / SELV

Coating

BT (PGA)
g\ (S

B (S

BI (PGx)

BI'(PGT)

< —-—-—-% Polution Degree 1 (PG 1)

Polution Degree 2 (PG 2)

<+—»  Solid Insulation (SI)

PGx = pollution degree defined in
accordance with annex N

each

combination. Os\
Figure Q.1 éample of type 1 protection
N\
N
\\(\Q)
o
A\
xO
o~

/\
>

NOTE For a better legibility, the figure does not show. Qossible relations. At least one relation is provided for

Prepreg

FI Functional Invlﬁgtion

Bl Basic Ir;\gg%tion

D/IR Dogtl/ | Reinforced Insulation

E)((i)@ple for a Core: FR4

IEC
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Live PELV / SELV

FI (PG2)

DIR (PG2)

Prepreg

D/R (S
I

Q
v
P
. BI (SI) ) :

B\ (&

Bl (PG2) Bl (PG2)

N2

S
O

-+ —»  Polution Degree 2 (PG 2) FI Functional Ins&@n
<«——»  Solid Insulation (SI) Bl Basic Ins@m"gn
PGx = pollution degree defined in D/R Doub‘{f}’Reinforced Insulation
accordance with annex N

Exarqg)%?or aCore: FR4

« IEC
>

NOTE For a better legibility, the figure does not showépbssible relations. At least one relation is provided for
each

combination. Os\\
Figure Q.2 —éample of type 2 protection

N\

N
®®
o
A\
xO
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Annex R
(informative)

Explanatory notes for surge immunity test

R.1 Different source impedances

The selection of the source impedance of the generator depends on:

— the kind of cable/conductor/line (power supply a.c., power supply d.c., interconnection,
etc.);

— the length of the cables/lines;
— indoor/outdoor conditions;
— application of the test voltage (line-to-line or line-to-earth).

The impedance of 2 Q represents the source impedance of the low:‘voltage power supply
network.

The generator with its effective output impedance of 2 Q is used.

The impedance of 12 Q (10 Q + 2 Q) represents theysource impedance of the low voltage
power supply network and earth.

The generator with an additional resistor of 10,2 in series is used.

The impedance of 42 Q (40 Q + 2 Q) repreSents the source impedance between all other lines
and earth.

The generator with an additional resistor of 40 Q in series is used.

R.2 Application of the‘tests
Two different kinds of-fests are to be distinguished: at equipment level and at system level.

R.2.1 Equipment level immunity

The test shall-be carried out in the laboratory on a single EUT. The immunity of the EUT thus
tested is referred to as equipment level immunity.

The\test voltage shall not exceed the specified capability of the insulation to withstand high
veltage stress.

R.2.2 System level immunity

advised which simulates the real installation. The simulated installation comprises protection
devices (arrestors, varistors, shielded lines, etc.) and the real length and type of the
interconnection lines.

This test is aimed at simulating as closely as possible the installation conditions in which the
EUT or EUTs are intended to function later on.
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In the case of the immunity under real installation conditions, higher test levels can be
applied, but the energy involved will be limited by the protective devices according to their
current limiting characteristics.

The test is also intended to show that QQ{‘nthl"\ll effects Inrndlmnd hy the prnfnr"ri\/n devices

(change of waveform, mode, amplitude of voltages or currents) do not cause unacceptable
effects on the EUT.

R.3 Installation classification

R.3.1 General

Installation classifications are as follows:

Class 2: Electrical environment where cables are well separated, even on(short runs.

The installation is earthed via a separate earth line to the earthing system of the
power installation, which can be essentially subjected to\interference voltages
generated by the installation itself or by lightning. The power supply to the
electronic equipment is separated from other circuits, mostly by a special
transformer for the power supply. Non-protected circuits are in the installation, but
well separated and in restricted numbers.

This class applies to category | equipment. Category | normally applies to
controls connected after category Il equipment and which, for example, includes
ELV electronic logic systems, isolated timited secondary circuits, ELV-circuits,
SELV-circuits, PELV-circuits and circuits on the secondary side of a transformer.

Surge may not exceed 1 kV.
Class 3: Electrical environment where power and signal cables run in parallel.

The installation is earfhed to the common earthing system of the power
installation, which canbe essentially subjected to interference voltages generated
by the installation itself or by lightning.

Current due toxearth faults, switching operations and lightning in the power
installation may generate interference voltages with relatively high amplitudes in
the earthing“system. Protected electronic equipment and less sensitive electric
equipment are connected to the same power supply network. The interconnection
cables can be partly routed as outdoor cables but close to the earthing network.
Unsuppressed inductive loads are in the installation and usually there is no
geparation of the different field cables.

This class applies to category Ill or category Il equipment.

Category Il normally applies to controls intended for connection to fixed wiring
or for incorporation into equipment intended for permanent connection to fixed
wiring, unless the control or equipment application provides means of
suppressing the transient voltage, in which case a lower category will apply.

Category Il normally applies to controls connected after a socket-outlet or for
incorporation into equipment connected after a socket-outlet. Controls intended

for permanent connection to fixed wiring may also come into this category, where
methods of suppressing the transient voltage, such as voltage limiting means at
the line terminal or clearances between conductive parts, are incorporated in the
control or equipment. Where the contacts of a control are designed to allow
flashover of the transient voltage and are adequate to withstand the let-through
current, this may provide adequate suppression. For example, controls for
household appliances satisfying the above descriptions.
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Surge may not exceed 2 kV.
Class 4: Electrical environment where the interconnections are running as outdoor cables

along with power cables, and cables are used for both electronic and electric
circuits.

The installation is connected to the earthing system of the power installation
which can be subjected to interference voltages generated by the installation itself
or by lightning. Currents in the kiloamperes range due to earth faults, switching
operations and lightning in the power supply installation may generate
interference voltages with relatively high amplitudes in the earthing system. The
power supply network can be the same for both the electronic and the elé€gtric
equipment. The interconnection cables may run as outdoor cables even.to the
high voltage equipment.

A special case of this environment is when the electronic equipmentvis connected
to the telecommunication network within a densely populated aréa. There is no
systematically constructed earthing network outside the electronic’ equipment and
the earthing system consists of pipes, cables, etc. only.

Surge may not exceed 4 kV.

Examples of the installation of electronic equipmentrin-different areas are given in
Figures R.1, R.2, and R.3.

R.3.2 Equipment level immunity of ports connected to the power supply network
The minimum immunity level for connection to publicsupply network is:

Line-to-line coupling: 0,5 kV
Line-to-earth coupling: 1kV

R.3.3 Equipment level immunity of ports connected to interconnection lines

Surge tests on interconnection circuits are only required for external connections (outside the
cabinet/housing). If it is possibléto test at the system level (EUT with interconnection cables
connected) it is not necessary to test at the equipment level (for example, ports of the
process-control/signal inputs/outputs) especially in cases where the shield of the
interconnection cable is part of protection measures. If the installation of the plant is carried
out by someone other than the manufacturers of the equipment, the admissible voltage for the
inputs/outputs (especially for the process-control interface) of the EUT should be specified.

The manufactufer should test his equipment on the basis of the specified test levels to
confirm the equipment level immunity, for example, with secondary protection at the ports of
the EUT for a test level of 0,5 kV. The user of the plant or those responsible for the
installation should then apply measures (for example, shielding, bonding, earthing, protection)
necessary to ensure that the interface voltage caused by, for example, lightning strokes does
not exceed the chosen immunity level.
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EUT 1

e.g.
CP

- 275 -

Shielded cable

EUT 2

e.g.
terminal

Common earth reference
— IEC 2519/13

Figure R.1 — Example of surge protection by shielding in buildings
with common earth reference systems

EUT 1 Shielded
e.g. cable
CP Secondary
protection
Unshielded
cable
Earth reference —l— Shielded EUT 2
cable e.g.
Secondary terminal
protection

Earth reference

IEC 2520/13

Figure R.2 — Example of secondary surge protection in buildings
with separate common earth reference systems



https://iecnorm.com/api/?name=3b28c246cd3f8aac2b1ca2e8a53f8d0e

- 276 — IEC 60730-1:2013+AMD1:2015
+AMD2:2020 CSV © IEC 2020

Lightning
protection
EUT 1
e.g. »
CP
Secondary
protection
Unshielded
cable EUT 2
e.g.
terminal
= Shielded
cable
Primary Primary
protection and
secondary
protection

IEC 2521/13

Figure R.3 — Example of primary and secondary surge protection
of indoor/outdoor equipment
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Table S.1 — Example A — Using Annex S guidance for applying Clause 20

Question

Answer

Instruction

Is the distance under consideration

Through air

Follow clearance path of flow chart

through air or across a surface?

What is the system supply voltage,
or for functional insulation, the
working voltage?

230 V/400 V, 3-phase, 4 wire

Record as a)

What is the overvoltage category?
(refer to Annex L)

See category |l

Record as b)

What is the rated impulse voltage?

Determine from Table 21 using a)
and b)

Record as c)

What is the pollution degree?
(refer to Annex N)

Pollution degree 2

Record as d)

What is the type of insulation?
(refer to definitions, etc.)

Reinforced insulation

Refer to 20.1.9. Foryeinforced use
case A and next higher impulse
voltage step frem Table 22. Record
as e).

What is the limit for this distance?

Refer to Table 22

Determinge the limit using d) and e)

The limit is 3 mm

Table S.2 — Example B — Using Annex S guidance for applying Clause 20

Question

Answer

Instruction

Is the distance under consideration
through air or across a surface?

Across a surface

Follow creepage distance path

What is the system supply voltage,
or for functional insulation, the
working voltage?

230V

Record as a)

What is the pollution degree?
(refer to Annex N)

Pollution degree 2

Record as b)

What is the material group? (refer to

20.2.2, Note 2)

I11b)

Record as ¢)

What is the type of insulation2\(refer

to definitions, etc.)

Functional insulation

Refer to 20.2.2

What is the limit for this~distance?

Refer to Table 24

Determine the limit using a), b)
and c)

The limit is 2,5 mm
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Annex T
(normative)

Requirements for SELV and PELV

T.1 Overview of the requirements for SELV and PELV

T.1.1 Protection by SELV

Protection by SELV Limitation of voltage and PROTECTIVE- SIMPLE-SEPARATION from
(see T.2.1) (see T.3.1) SEPARATION and EARTH, PELV-and other SELV
(see T.3.2) systems
(see T.3.3)
T.1.2 Protection by PELV
Protection by PELV Limitation of voltage and PROTECTIVE- and Options for
see T.2.2 (see T.3.1) - SEPARATION — FUNCTIONAL-EARTHING
( 2.2) (see 1.3.2) (see T.3.4)
In some cases additional basic
insulation
(see 2.7.10)

(Adopted from IEC 61140)

NOTE The requirements of IEC 61140 «fer barriers were considered and included in the requirements of this
standard including, but not limited to, Clauses 8, 11, 18, and 20.

T.2 Protection against electric shock by SELV or PELV

T.21 SELV
Protection againstelectric shock shall be provided by the following measures:

— limitation“ef voltage ELV, according to T.3.1 in a circuit (the SELV-system), and

— protective-separation, according to T.3.2, of the SELV-system from all circuits other than
SELYV and PELV, and

— \\simple-separation, according to T.3.3, of the SELV system from other SELV systems,
from PELV systems and from earth.

Intentional connection of exposed-conductive-parts of the control to a protective
conductor or to an earth-conductor is not permitted.

In special locations where SELV is required and where protective screening according to
T.3.2.1 is applied, the protective screen shall be separated from each adjacent circuit by
basic insulation rated for the highest voltage present.

Requirements for the elements of SELV are given in Clause T.3.
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T.2.2 PELV
Protection against electric shock shall be provided by the following measures:

— limitation of voltage, ELV according to T.3.1 in a circuit which may be earthed and/or the

—__exposed-conductive-parts of which may be earthed (the PELV system), and
— protective separation according to T.3.2 of the PELV system from all circuits other than
SELV and PELV.

If the PELV circuit is earthed and if protective screening according to T.3.2.1 is used, it is nat
necessary to provide basic insulation between the protective screen and the PELV system.

Where live parts of the PELV system are accessible (touchable) simultaneously” with
conductive parts which, in case of a fault, could assume the potential of the primary circuit,
protection against electric shock depends on protective-equipotential-bonding/(T.3.4) of all
such conductive parts. Such parts shall be bonded to the protective earthing terminal or
termination of the control.

Requirements for the elements of PELV are given in Clause T.3.

T.3 ELV, protective separation, simple separation, protective bonding
as elements of SELV and PELV

e SaS S G S S S o c O

Limitation of voltage in circuits connected to a SEkL\V-system or a PELV system shall provide
a voltage between accessible parts or between accessible parts and earth that fulfils the
requirements in 8.1.1 according to the SELV limits of 2.1.5 or as declared according to
Iltem 87 of Table 1.

T.3.2 Protective separation betweenya SELV/PELV-circuit and other live circuits shall be
achieved by means of:

— basic insulation and supplementary insulation, each rated for the highest voltage
present, i.e. double insulation, or

— reinforced insulation.rated for the highest voltage present, or

— protective screeningiaccording to T.3.2.1 with the protective screen being separated from
each adjacent circuit by basic insulation rated for the highest adjacent circuit voltage
(see also T.2.1,Yast paragraph), or

— acombinatien of these provisions.

If conductors of the separated circuit are contained together with conductors of other circuits
in a multiconductor cable or in another grouping of conductors, they shall be insulated,
individually or collectively, for the highest voltage present, so that double insulation or
reinforced insulation is achieved.

[f any component is connected between the separated circuits, that component shall comply
with the requirements for protective impedance.

— either be through a safety isolating transformer, or

— a converter with separate windings providing equivalent insulation and with requirements
as below.
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NOTE 1 The voltage limits are based on the assumption that the safety isolating transformer is supplied at the
upper limit of its rated voltage.

If a converter is used, and the control is declared

— IPX7 per 6.5.2, the control shall be declared to be subjected to second fault analysis
(requirement 73 of Table 1) for the circuits and insulation between windings of the
converter and as result of second fault the ELV value of 0 V shall not be exceeded. The
current between the poles of the output shall comply with H.8.1.10.

Compliance is checked by inspection, measurement and when performing the appropriate
test(s) in the order of this standard.

T.3.2.1 Protective screening shall consist of a conductive screen interposed between
hazardous live parts of the control, installation, or system and the part beirig protected (for
example, a SELV-circuit or a PELV circuit). The protective screen:

— shall be permanently and reliably connected to the protective\jearthing terminal of the
control and the connection shall comply with the requirements.0f Clause 9; and

— shall itself comply with the requirements of Clause 9.

T.3.3 Simple-separation between a SELV-circuit and ‘ether SELV systems or PELV
systems or earth shall comply with the requirements for)basic insulation throughout, rated
for the highest voltage present.

If any component is connected between the )separated circuits, that component shall
withstand the electric stresses specified for thésinsulation which it bridges and its impedance
shall limit the prospective current flow through the component to the steady-state current
values indicated in H.8.1.10 and H.11.245 for protective impedance.

T.3.4 Protective bonding

The requirements for protective bonding are those for protective earthing in Clause 9 of this
standard.

For the installation of controls which consist of several component parts (sensing component,
transmitters, central control unit, receivers, actors, interface units) and where such
component parts are“parts of the fixed electrical installation of a building, the requirements for
protective bonding'in IEC standards for installation of buildings apply.

NOTE Functional earthing is the connection of an electrical working circuit to earth for functional purposes as
opposed {o\protective earthing. Depending on the type of installation system, different requirements apply and are
given jn\the IEC standards for the installation of buildings. Functional earthing may be necessary for
telecommunication equipment, for which IEC product standards apply.

This standard allows the use of exposed-conductive-parts as internal conductors of an
internal PELV circuit for functional earthing under conditions specified in this Part 1 and for
particular applications in the relevant part 2.
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Annex U
(normative)

Requirements for relays when used as controls

in IEC 60335 appliances

Annex U supplements or modifies the corresponding clauses of this standard.
NOTE These requirements were originally contained in IEC 60730-2-1 which has been withdrawn.6
U.2 Terms and definitions

U.2.2 Definitions of types of control according to purpose

u.2.2.12
electrically operated control
for the purpose of this annex, a relay is a control as defined in 2.2.12.

Replace the first note to entry with the following new note to entry.
NOTE An example is a relay, a current-operated relay, a voltage-operated relay, or a cycling replay.
U.4 General notes on tests

U.4.3 Instructions for test
U.4.3.5 According to purpose

Additional subclause:

U.4.3.5.4 If a relay incorporates.a‘ventilation means, this should be broken out for the tests
of Clauses 12 to 17, if so declared.

U.6 Classification

U.6.3 According.to)their purpose

Additional subglauses:

U.6.3.10.4 — relay

U.63.10.2 — current operated relay

U.6.3.10.3 — voltage operated relay

6 IEC 60730-2-1:1989, Automatic electrical controls for household and similar use — Part 2: Particular

requirements for electrical controls for household appliances
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U.6.6 According to method of connection

Additional subclauses:

U.6.6.6 — control for printed wiring board mounting

U.6.6.7 — control for printed wiring board mounting, contact connections via other than
printed wiring board tracks

U.6.6.8 — plug-in relay
U.6.8 According to protection against electric shock

Additional subclauses:

U.6.8.5 For arelay: insulation between coil and contact circuits:

U.6.8.5.1 — of class 0;
U.6.8.5.2 — of class 0l;
U.6.8.5.3 — of class |;

U.6.8.5.4 — of class Il;
U.6.8.5.5 — of class Ill.

U.6.8.6 For arelay: insulation between live parts.and test function, manual action
actuating member:

U.6.8.6.1 — of class 0;
U.6.8.6.2 — of class 0l;
U.6.8.6.3 — of class |;

U.6.8.6.4 — of class Il;
U.6.8.6.5 — of class IlI.

u.7 Information

Replace rows 34 and 88 of Table 1 as follows:

Information Clause or Method
subclause
3 Rated/voltage for both coil and contacts, if different u.14, U.17
4 “WNature of supply for both coil and contacts, if different u.14, U.17
88 Maximum intended click rate u.23

U.14 Heating

Replacement of subclause:

U.14.4 Tests shall be conducted under the following conditions:

— Coil voltage x 0,9 + contacts loaded or coil current x 0,9 + contacts loaded

— Coil voltage x 1,1 + contacts loaded or coil current x 1,1 + contacts loaded
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— Coil de-energised + contacts loaded (N.C. contacts).

— Relays shall be mounted as specified — printed wiring board connected relays shall be
mounted to a printed wiring board if submitted with relays to be tested. If not available,
relays shall be mounted to plain printed wiring board material, conductors of the

nnnnnn 4 ol £ T okl a) hall h lolax
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GNNIUNIIGLU Lo e vy ‘ClUUUIUI”y U TAauvirc V/ IR A IIER AR AV AVAYI A VAV RN AV 'JIIIILUU vviT llly oudru Nlllo.
U.17 Endurance

U.17.14 Evaluation of compliance
Replace the second list item as follows:

— the requirements of Clause 14, under the conditions stated by U.14.4, withwregard to
those items designated by Table 13, footnote a, that is, terminals, current carrying parts,
and supporting surfaces are met.

U.17.16 Test for particular purpose controls
Relays shall be endurance tested according to the following schedule:

— Ageing test of 17.6 if applicable

— Over-voltage test of automatic action of 17.7

— Test of automatic action at accelerated rate of 17.8

— Test of automatic action at slow rate of 17.9 if applicable

— Overvoltage test of manual action at accelerated.speed of 17.10 if applicable
— Test of manual action at slow speed of 17.14 if-applicable

— Test of manual action at high speed of 17:12 if applicable

— Test of manual action at accelerated speed of 17.13 if applicable

U.20 Creepage distances, clearances and distances through solid insulation

Assessment shall be conducted with relay energised, de-energised, and manually operated (if
applicable).

U.23 Electromagnetic compatibility (EMC) requirements — Emission

Consideration should be given as to whether EMC requirements are applicable to relays.

U.24 Components

Relays incorporating electronic components shall be assessed according to Annex H.
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Annex V
(normative)

Requirements for controls powered by secondary batteries (rechargeable)

The following modifications to this standard are applicable for controls powered by batteries
that can be recharged in the control.

V.4.3.2 According to rating

Additional subclauses:

V.4.3.2.11 Operation of the control is under the following conditions:
— the control, supplied by its fully charged battery, is operated as specified-in this standard
or the relevant part 2;

— the battery is charged, the battery being initially discharged to_such an extent that the
control cannot operate;

— if possible, the control is supplied from the supply mains through its battery charger, the
battery being initially discharged to such an extent thatthe control cannot operate. The
control is operated as specified in the relevant part 2;

— if the control incorporates inductive coupling between two parts that are detachable from
each other, the control is supplied from the supply mains with the detachable part
removed.

V.7 Information
Additional subclauses:

V.7.4 Additional requirements for marking

V.7.4.10 The instructions shallygive information regarding charging of batteries.

V.8 Protection against electric shock
Additional subclauses:

V.8.5 Battery operated controls shall be so designed that at a user accessible external
point of disconnection of a d.c. mains supply,

— the—maximum accessible voltage is less than or equal to the limits of a SELV/PELV
circuit.(for example, due to stored charge on a battery in the control or a redundant d.c.
mains supply for backup), and

— the available power is less than 15 W at the end of 5 s.

V.8.5.1 Verification is checked by the following test:

A test is conducted with the d.c. mains supply disconnected from a fully charged battery
control. The voltage between the mains supply terminals is measured 1 s after disconnection
of the mains supply. Then, a variable resistive load is connected to the input terminals where
the d.c. mains supply is normally connected. The control is operated from its internal battery.
The variable load is adjusted so that it draws maximum power through the circuit. The
maximum power is recorded at the end of 5 s.
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If the voltage and the power recorded are within the limits specified in V.8.5, the circuit is
deemed to meet the intent of V.8.5.

V.11.13.4.4.3 The battery used for the following tests is a fully charged rechargeable battery

as ,nrm/ir{nd with _qor recommended hy the manufacturer for use with the nr’tui’nmpnf

V.11.13.4.4.3.1 Overcharging of a rechargeable battery. The battery is charged under each
of the following conditions in turn.

V.11.13.4.4.3.1.1 The battery charging circuit is adjusted with the battery disconnected'to
give 106 % of the rated output voltage of the charger, or the maximum charging voltage
available from the charger (without simulation of faults), whichever is the higher attainable
value. The battery is then charged for 7 h.

V. 11.13.4.4.3.1.2 The battery charging circuit is adjusted, with the battery disconnected, to
100 % of the rated output voltage of the charger. The battery is charged while briefly
subjected to the simulation of any single component failure that is likely to occur in the
charging circuit and that results in overcharging of the battery. To minimize testing time, the
failure is chosen that causes the highest overcharging current. The hattery is then charged
for a single period of 7 h with that simulated failure in place.

V.11.13.4.4.3.2 Reverse charging of a rechargeable batteryy,"The battery is reverse charged
while briefly subjected to the simulation of any single componént failure that is likely to occur
in the charging circuit and that would result in reverseceharging of the battery. To minimize
testing time, the failure is chosen that causes thei\'highest reverse charging current. The
battery is then reverse charged for a single period of*h with that simulated failure in place.

V.11.13.4.4.3.3 Excessive discharging rate{for’ battery. The battery is subjected to rapid
discharge by open-circuiting or short-circuiting any current-limiting or voltage-limiting

components in the load circuit of the battefy) under test.

V.11.13.4.4.3.4 Compliance is in accordance with 11.13.4.4.4 and 11.13.4.5.
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

DISPOSITIFS DE COMMANDE ELECTRIQUE AUTOMATIQUES -

Partie 1: Exigences générales

AVANT-PROPOS

1) La Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normalisation
composée de I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). L'IEC~a pour
objet de favoriser la coopération internationale pour toutes les questions de normalisation dans les domaines
de ['électricité et de I'électronique. A cet effet, 'lEC — entre autres activités — publie des;*Normes
internationales, des Spécifications techniques, des Rapports techniques, des Spécifications accéssibles au
public (PAS) et des Guides (ci-aprés dénommés "Publication(s) de I'lEC"). Leur élaboration eSt confiée a des
comités d'études, aux travaux desquels tout Comité national intéressé par le sujet traité peut-participer. Les
organisations internationales, gouvernementales et non gouvernementales, en liaison avec I'l[EC, participent
également aux travaux. L'IEC collabore étroitement avec I'Organisation Internationale de Normalisation (ISO),
selon des conditions fixées par accord entre les deux organisations.

2) Les décisions ou accords officiels de I'lEC concernant les questions techniques «eprésentent, dans la mesure
du possible, un accord international sur les sujets étudiés, étant donné que les-Comités nationaux de I'lEC
intéressés sont représentés dans chaque comité d’études.

3) Les Publications de I'l[EC se présentent sous la forme de recommandations internationales et sont agréées
comme telles par les Comités nationaux de I'lEC. Tous les efforts raisennables sont entrepris afin que I'lEC
s'assure de I'exactitude du contenu technique de ses publications; I'|[EClne peut pas étre tenue responsable de
I'éventuelle mauvaise utilisation ou interprétation qui en est faite par, un quelconque utilisateur final.

4) Dans le but d'encourager l'uniformité internationale, les Comités nationaux de I'lEC s'engagent, dans toute la
mesure possible, a appliquer de fagon transparente les Publications de I'lEC dans leurs publications nationales
et régionales. Toutes divergences entre toutes Publications de I'lEC et toutes publications nationales ou
régionales correspondantes doivent étre indiquées en termes clairs dans ces derniéres.

5) L’IEC elle-méme ne fournit aucune attestation de_€onformité. Des organismes de certification indépendants
fournissent des services d'évaluation de conformité”et, dans certains secteurs, accédent aux marques de
conformité de I'lEC. L’IEC n'est responsable d'aucin des services effectués par les organismes de certification
indépendants.

6) Tous les utilisateurs doivent s'assurer qulils\sont en possession de la derniére édition de cette publication.

7) Aucune responsabilité ne doit étreNimputée a I'l[EC, a ses administrateurs, employés, auxiliaires ou
mandataires, y compris ses experts ‘particuliers et les membres de ses comités d'études et des Comités
nationaux de I'lEC, pour tout préjudice causé en cas de dommages corporels et matériels, ou de tout autre
dommage de quelque nature que‘ee soit, directe ou indirecte, ou pour supporter les colts (y compris les frais
de justice) et les dépenses découlant de la publication ou de I'utilisation de cette Publication de I'lEC ou de
toute autre Publication de IJJEC, ou au crédit qui lui est accordé.

8) L'attention est attirée sunltes références normatives citées dans cette publication. L'utilisation de publications
référencées est obligatoire pour une application correcte de la présente publication.

9) L’attention est attirée sur le fait que certains des éléments de la présente Publication de I'lEC peuvent faire
I'objet de droits(de brevet. L’IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droits
de brevets et dé ne pas avoir signalé leur existence.

Cette’ version consolidée de la Norme IEC officielle et de ses amendements a été
préparée pour la commodité de l'utilisateur.

L'IEC 60730-1 édition 5.2 contient la cinquiéme édition (2013-11) [documents 72/899/
FDIS et 72/928/RVD] et son corrigendum 1 (2014-09), son amendement 1 (2015-12)
[documents 72/1017/FDIS et 72/1026/RVD] et son amendement 2 (2020-04) [documents

—  12/1226/FDISand 72112371RVDY:

Dans cette version Redline, une ligne verticale dans la marge indique ou le contenu
technique est modifié par les amendements 1 et 2. Les ajouts sont en vert, les
suppressions sont en rouge, barrées. Une version Finale avec toutes les modifications
acceptées est disponible dans cette publication.
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La Norme internationale IEC 60730-1 a été établie par le comité d'études 72 de I'lEC:
Commande électriques automatiques.

Cette édition constitue une révision technique. Les principales modifications apportées par
rapport a I’édition précédente sont les suivantes:

— modification du titre et du domaine d’application;

— reévisions de [I'Article H.26 sur la base des évolutions en termes de technologie et
d’applications, et afin d’améliorer la cohérence et la présentation;

— modification du Tableau H.12 pour alignement avec la CISPR 22;

— révisions de I’Annexe J pour corrélation avec les modes de panne des thermistances, et
exemption des thermistances utilisées conjointement avec les dispositifs de commande de
type 1 en circuits TBTS de faible puissance a partir des essais spécifiés a I'’Annexe J;

— nouvelles exigences concernant les dispositifs de commande alimentés‘par pile, et
utilisation de piles dans les dispositifs de commande;

— révision concernant I’exclusion des pannes de relais;

— exigences nouvelles/mises a jour a I'Article 24, pour les alimentations en mode de
commutation;

— révisions concernant les tolérances pour les organes de senrrage sans vis conformes a
'EC 60999-1;

— nouvelles exigences concernant les fonctions de commande a distance;

— addition d’un diagramme de courant de fuite nouvVeau/mis a jour pour alignement du
diagramme de I’Annexe E avec le diagramme de MEC 60990;

— exigences mises a jour pour les dispositifs de commande sensibles a la température.

Une liste de toutes les parties de I'lEC 60730Q5¢sous le titre général: Dispositifs de commande
électrique automatiques, est disponible sur le site web de I'lEC.

Afin de constituer une norme vraimepnininternationale pour couvrir les dispositifs de commande
électrique automatiques a usage domestique et analogue, il a été nécessaire de prendre en
compte des exigences différentesyrésultant de I'expérience pratique acquise dans plusieurs
parties du monde et de reconnaitre les différences des systémes électriques et des régles
d'installation nationales.

Les commentaires conceriant des pratiques nationales différentes (« dans certains pays...»)
sont contenus dans les‘paragraphes suivants:

215 11.5 17.5.1
2.7.2 Tableau 10 (11.8.2), note de bas de 17.7.7
2.7.3 tableau b 17.8.4.1
2.14.2 11.11.1.2 17.10
4.2.1 11.11.1.3 17.10.4
6.6.1 11.11.1.4 17.12.5
Tableau 1 (7.2), note de bas de 218 18.1.6
tableau d 12.3 18.1.6.1
7.4.3 Tableau 12 (13.2.1), note de bas de
18.1.6.2
tableau 14
7.4.3.2
18.1.6.3
13.3.4
8.1.1.1 18.4
S 14 4 :
9.3.2 Tableau 13 (14.7.4), note de bas de 19.2.4.1
e tableau f 19.2.5.1
9.3.4 151 21.1
9.5.2 16.2.1 21.4
Tableau 3 (10.1.4), note de bas de
tableau b 17.1.3.1 27.2.3.1
10.1.4.1 17.2.2 Annexe C
17.2.3 Annexe D

10.1.14
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10.1.16 17.2.3.1 H.26.10

10.1.16.1 Tableau 14 (17.2.5) Tableau H.18 (H.26.10.4)

Tableau 6 (10.2.1), note de bas de Tableau 15 (17.2.5) H.27.1.1.3

tableau b Tableau 16 (17.2.5) Tableau K.1, note de bas de tableau b
T.3.2

Il est envisagé que dans la prochaine édition de la présente norme, il sera possible de
supprimer les différences qui seront couvertes par de nouvelles normes de I'l[EC en
préparation dans d'autres comités d'études.

La présente partie 1 est a utiliser avec la partie 2 appropriée au type de dispositifiide
commande concerné ou aux dispositifs de commande pour applications particuliéres. La
présente partie 1 peut aussi étre utilisée, autant que de raison, aux dispositifs de commande
non mentionnés dans une partie 2 et aux dispositifs de commande congus selon/de nouveaux
principes, pour lesquels de nouvelles exigences peuvent étre nécessaires.

Si, pour un article ou un paragraphe particulier, le texte de la partie 2 indique:
Addition: le texte de la partie 1 est applicable avec l'exigence complémentaire
indiquée dans une partie 2;

Modification: le texte de la partie 1 est applicable ~avec la modification mineure
indiquée dans une partie 2;

Remplacement: le texte de la partie 2 remplace entierement le texte de la partie 1.

Lorsqu'aucune modification n'est nécessaire, la partie\2 indique que I'article ou le paragraphe
approprié est applicable.

NOTE Dans la présente norme, les caractéres d'imprimeérie suivants sont employés:

— Exigences proprement dites: caractéres romains;

— Modalités d'essais: caracteres italiques

— Commentaires: petits caractéres romains:

— Termes définis: en gras.

Afin de faciliter le rapprochement entre les parties 2 et la Partie 1, certains titres de tableau

contiennent des référencés entre crochets aux numéros de tableau de I'I[EC 60730-1,
édition 3.

Cette publication a été rédigée selon les Directives ISO/IEC, Partie 2.

Le comité a décidé que le contenu de la publication de base et de ses amendements ne sera
pas modifié avant la date de stabilité indiquée sur le site web de I'I[EC sous
"http://webstore.iec.ch" dans les données relatives a la publication recherchée. A cette date,
la pablication sera

s feconduite,
e supprimée,
e remplacée par une édition révisée, ou

e amendée.

IMPORTANT - Le logo "colour inside"” qui se trouve sur la page de couverture de cette
publication indique qu'elle contient des couleurs qui sont considérées comme utiles a
une bonne compréhension de son contenu. Les utilisateurs devraient, par conséquent,
imprimer cette publication en utilisant une imprimante couleur.
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DISPOSITIFS DE COMMANDE ELECTRIQUE AUTOMATIQUES -

Partie 1: Exigences générales

1 Domaine d'application et références normatives

1.1 Domaine d’application

En général, la présente Norme internationale s'applique aux dispositifs de commande
électrique automatiques destinés a étre utilisés dans, sur, ou avec des équipements™a usage
domestique et analogue. Les matériels peuvent utiliser I'électricité, le gaz, le(-pétrole, des
combustibles solides, I'énergie thermique solaire, etc., ou une combinaisonsde ces sources
d'énergie.

NOTE 1 Partout ou il est utilisé dans la présente norme, le terme «matériel» signifie_«<matériel et équipement».

EXEMPLE 1 Dispositifs de commande pour les appareils entrant dans le domaine\d’application de I'lEC 60335.

La présente norme s'applique aux dispositifs de commande pour l'automatisation du
batiment relevant du domaine d'application de I'lSO 16484

La présente norme s’applique également aux dispositifs de commande électriques
automatiques des équipements qui peuvent étrecutilisés par le public (les équipements
destinés a étre utilisés dans des magasins, des‘bureaux, des hépitaux, des fermes et des
applications commerciales et industrielles, par,exemple).

EXEMPLE 2 Dispositifs de commande pour les installations de restauration, de chauffage et d’air conditionné.

La présente norme est également_applicable aux dispositifs de commande individuels
utilisés comme partie d'un systéme de commande ou de dispositifs de commande
solidaires mécaniquement de dispositifs de commande multifonctions ayant des sorties non
électriques.

EXEMPLE 3 Les vannes montées indépendamment, les dispositifs de commande des systemes de réseau
électrique intelligent et les dispositifs de commande des systémes d’automatisation des batiments entrant dans
le domaine d’application de (NSO 16484-2.

La présente norme s’applique également aux relais utilisés en tant que dispositifs de
commande des’ appareils conformes a I'l[EC 60335. L’Annexe U contient des exigences
supplémentairés relatives a la sécurité et aux valeurs de fonctionnement des relais utilisés
en tant que dispositifs de commande des appareils conformes a 'lEC 60335.

NOTE 2 " |l est fait référence a ces exigences dans le domaine d'application de I'lEC 61810-1.

NOTE 3 La présente norme est destinée a étre utilisée pour les essais de tout relais autonome qui est censé étre
utilisé comme dispositif de commande d'un appareil conforme & I'lEC 60335-1. Elle n'est censée ni étre utilisée
pour un autre relais autonome ni remplacer la série de normes IEC 61810.

La présente norme ne s'applique pas aux dispositifs de commande électrique
automatiques prévus exclusivement pour des applications industrielles, sauf mention

particuliere dans la partie 2 ou la norme de I'’équipement.

La présente norme s’applique aux dispositifs de commande alimentés par piles primaires ou
secondaires, les exigences qui les concernent étant contenues dans la norme, y compris
I’Annexe V.
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1.1.1 La présente Norme internationale s'applique a la sécurité intrinséque, aux valeurs de
fonctionnement, aux temps de fonctionnement et aux séquences de fonctionnement
dans la mesure ou ils interviennent dans la sécurité du matériel, ainsi qu'aux essais des
dispositifs de commande électrique automatiques utilisés dans ou avec du matériel.

La présente norme s’applique aux dispositifs de commande utilisant des thermistances
(voir également Annexe J).

La présente norme s’applique également aux systémes et dispositifs de commande de
sécurité fonctionnelle et de sécurité peu complexe.

1.1.2 La présente norme s'applique aux dispositifs de commande électrique automatiques
actionnés mécaniquement ou électriquement qui commandent ou sont sensibles-"a des
caractéristiques telles que température, pression, temps, humidité, Ilumigre, effets
électrostatiques, débit ou niveau d'un liquide, courant, tension ou accélération, ou leurs
combinaisons.

1.1.3 La présente norme s'applique aux relais de démarrage, quisgonstituent un type
spécifique de dispositif de commande électrique automatique, “prévus pour alimenter
I'enroulement de démarrage d'un moteur. Ces dispositifs de commande peuvent faire partie
intégrante du moteur ou constituer un élément séparé.

1.1.4 La présente norme s'applique aux dispositifs de .commande manuelle dans la
mesure ou ils font partie intégrale, électriquement et/ou~mécaniquement, des dispositifs de
commande automatiques.

NOTE Les exigences pour les dispositifs de commande manuelle ne faisant pas partie d'un dispositif de
commande automatique sont contenues dans I'lEC 610568-1.

1.1.5 La présente norme s’applique a des-dispositifs de commande a courant alternatif ou
continu dont la tension assignée ne dépasse pas 690 V c.a. ou 600 V c.c.

1.1.6 La présente norme ne prend pas en considération la valeur de réponse d'une action
automatique d'un dispositif de’\commande lorsqu'elle est influencée par la méthode de
montage du dispositif de commande dans le matériel. Dans les cas ou une telle valeur de
réponse est importante «du point de vue de la protection de ['utilisateur ou de
I'environnement, la valeur spécifiée dans la norme particuliere du matériel domestique
appropriée ou déterminée par le fabricant doit s'appliquer.

1.1.7 La présente~norme s'applique également aux dispositifs de commande incorporant
des dispositifs(électroniques dont les exigences sont données a I'Annexe H.

1.1.8 La présente norme s'applique également aux dispositifs de commande utilisant des
thermistances CTN ou CTP, dont les exigences sont contenues a I'Annexe J.

119 La présente norme s’applique a la sécurité électrique et fonctionnelle des
dispositifs de commande capables de recevoir et de répondre a des signaux de
communication, y compris les signaux propres au taux de facturation de I'électricité et a la
gestion de la demande.
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1.1.10 La présente norme ne traite pas de lintégrité du signal de sortie transmis aux
dispositifs de réseau, comme l'interopérabilité avec d’autres dispositifs, a moins qu’elle n’ait
été évaluée comme partie intégrante du systéme de commande.

1.2 _Références normatives

Les documents suivants sont cités en référence de maniére normative, en intégralité ou en
partie, dans le présent document et sont indispensables pour son application. Pour les
références datées, seule I'édition citée s’applique. Pour les références non datées, la
derniére édition du document de référence s’applique (y compris les éventuels
amendements).

IEC 60038, Tensions normales de I'l[EC

IEC 60065:2001, Appareils audio, vidéo et appareils électroniques analogues —+ Exigences de
sécurité

Amendement 1:2005

Amendement 2:2010

IEC 60068-2-75, Essais d'environnement — Partie 2-75: Essais.~ Essai Eh: Essais aux
marteaux

IEC 60085, Isolation électrique — Evaluation et désignationthérmiques

IEC 60099-1, Parafoudres — Partie 1: Parafoudres a,fésistance variable avec éclateurs pour
réseaux a courant alternatif2

IEC 60112:2003, Méthode de détermination’,des indices de résistance et de tenue au
cheminement des matériaux isolants solides3
Amendement 1:2009

IEC 60127-1, Miniature fuses — <Part 1: Definitions for miniature fuses and general
requirements for miniature fuse-links (disponible en anglais seulement)

IEC 60227-1, Conducteurs et ¢ables isolés au polychlorure de vinyle, de tension nominale au
plus égale a 450/750 V — Rartie 1: Exigences générales

IEC 60245-1, Conducteurs et cables isolés au caoutchouc — Tension assignée au plus égale a
450/750 V — Partiex1? Exigences générales

IEC 60269-1( Fusibles basse tension — Partie 1: Exigences générales

IEC 60335-1:2010 Appareils électrodomestiques et analogues — Sécurité — Partie 1:
Exigenees générales

IEC 60364 (toutes les parties), Installations électriques a basse tension

IEC 60384-14, Fixed capacitors for use in electronic equipment — Part 14: Sectional
specification: Fixed capacitors for electromagnetic interference suppression and connection to

D

tho crynnlhy, maine (diecnanihla A mant)
tHe—STU PPy TS OropoOTHTore— 7

ot

D

1 1l existe une édition consolidée 7.2:2011 comprenant I'lEC 60065-1:2001 et ses Amendements 1:2005 et 2:
2010.

2 Retirée.

3 |l existe une édition consolidée 4.1:2009 comprenant I'lEC 60112:2003 et son Amendement 1:2009.
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IEC 60384-16, Fixed capacitors for use in electronic equipment — Part 16: Sectional
specification: Fixed metallized polypropylene film dielectric d.c. capacitors (disponible en
anglais seulement)

IEC 60384-17 _  Fixed r‘:a’n:ar‘ifnre for use in electronic nr’iui’nmnnf — Part 17: Sectional

specification: Fixed metallized polypropylene film dielectric a.c. and pulse capacitors
(disponible en anglais seulement)

IEC 60417 (toutes les parties), Symboles graphiques utilisables sur le matériel

IEC 60423, Systémes de conduits pour la gestion du cadblage — Diametres extérieurs. dés
conduits pour installations électriques et filetages pour conduits et accessoires

IEC 60529:1989, Degrés de protection procurés par les enveloppes ((Code IP)4
Amendement 1:1999

IEC 60539 (toutes les parties), Directly heated negative temperature cogefficient thermistors
(disponible en anglais seulement)

IEC 60664-1:2007, Coordination de l'isolement des matériels dans les systemes (réseaux) a
basse tension — Partie 1: Principes, exigences et essais

IEC 60664-3:20032016, Coordination de l'isolement .des matériels dans les systemes
(réseaux) a basse tension — Partie 3: Utilisation de revétement, d'empotage ou de moulage
pour la protection contre la pollution

Amendement-1:2010

IEC 60664-4, Coordination de I'isolement des.matériels dans les systémes (réseaux) a basse
tension — Partie 4: Considérations sur les ¢ontraintes de tension a haute fréquence

IEC 60695-2-10, Essais relatifs aux/ risques du feu - Partie 2-10: Essais au fil
incandescent/chauffant — Appareillage et méthode commune d'essai

IEC 60695-2-11:2000, Essaijs‘Crelatifs aux risques du feu — Partie 2-11: Essais au fil
incandescent/chauffant — Méthode d'essai d'inflammabilité pour produits finis

IEC 60695-10-2, Essais relatifs aux risques du feu — Partie 10-2: Chaleurs anormales — Essai
a la bille

IEC 60738-1;Thermistors — Thermistors — Directly heated positive temperature coefficient —
Part 1: Generic specification (disponible en anglais seulement)

IEC 60738-1-1, Thermistors — Directly heated positive step-function temperature coefficient —
Part-1-1: Blank detail specification — Current limiting application — Assessment level EZ
(disponible en anglais seulement)

IEC 60947-1:2007, Appareillage a basse tension — Partie 1. Regles générales

IEC 60998-2-2, Dispositifs de connexion pour circuits basse tension pour usage domestique
et analogue — Partie 2-2: Regles particulieres pour dispositifs de connexion en tant que
parties séparées avec organes de serrage sans vis

4 |l existe une édition consolidée 2.1:2001 comprenant I'lEC 60529:1989 et son Amendement 1:1999.
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IEC 60998-2-3, Dispositifs de connexion pour circuits basse tension pour usage domestique
et analogue — Partie 2-3: Régles particulieres pour dispositifs de connexion en tant que
parties séparées avec organes de serrage a pergage d'isolant

|IEC 60999-1_Dijsnaositifs de connexion — Conducteurs électriaues en cuivre — Prescriptions de
7 T U T

sécurité pour organes de serrage a vis et sans vis — Partie 1: Prescriptions générales et
particuliéres pour les organes de serrage pour les conducteurs de 0,2 mmZ2 & 35 mm?Z (inclus)

IEC 61000 (toutes les parties), Compatibilité électromagnétique (CEM)

IEC 61000-3-2, Compatibilité électromagnétique (CEM) — Partie 3-2: Limites — Limites..pour
les émissions de courant harmonique (courant appelé par les appareils < 16 A par phase)

IEC 61000-3-3:2008, Compatibilité électromagnétique (CEM) — Partie 3-3: Limites-= Limitation
des variations de tension, des fluctuations de tension et du papillotement dans-les réseaux
publics d'alimentation basse tension, pour les matériels ayant un courant assigné <16 A par
phase et non soumis a un raccordement conditionnel

IEC 61000-4-2:2008, Compatibilité électromagnétique (CEM) — Partie-4-2: Techniques d'essai
et de mesure — Essai d'immunité aux décharges électrostatiques

IEC 61000-4-3, Compatibilité électromagnétique (CEM) — Partie” 4-3: Techniques d'essai et de
mesure — Essai d'immunité aux champs électromagnétiques rayonnés aux fréquences
radioélectriques

IEC 61000-4-4, Compatibilité électromagnétique (CEM) — Partie 4-4: Techniques d'essai et de
mesure — Essais d'immunité aux transitoires électriques rapides en salves

IEC 61000-4-5, Compatibilité électromagnétique (CEM) — Partie 4-5: Techniques d'essai et de
mesure — Essai d'immunité aux ondes deschoc

IEC 61000-4-6, Compatibilité électromagnétique (CEM) — Partie 4-6: Techniques d'essai et de
mesure — Immunité aux perturbations conduites, induites par les champs radioélectriques

IEC 61000-4-8, Compatibilité-électromagnétique (CEM) — Partie 4-8: Techniques d'essai et de
mesure — Essai d'immunité*au champ magnétique a la fréquence du réseau

IEC 61000-4-11, Compatibilité électromagnétique (CEM) — Partie 4-11: Techniques d'essai et
de mesure — Essais d'immunité aux creux de tension, coupures breves et variations de
tension

IEC 61000-4-13:2002, Compatibilité électromagnétique (CEM) — Partie 4-13: Techniques
d’essai Jet de mesure — Essais d’immunité basse fréquence aux harmoniques et inter-
harmoniques incluant les signaux transmis sur le réseau électrique alternatif
Amendement 1:2009

IEC 61000-4-28, Compatibilité électromagnétique (CEM) — Partie 4-28: Techniques d'essai et
de mesure — Essai d'immunité a la variation de la fréquence d'alimentation

IEC 61051-1, Varistors for use in electronic equipment — Part 1. Generic specification
(disponible en anglais seulement)

IEC 61051-2, Varistances utilisées dans les équipements électroniques — Deuxieme partie:
Spécification intermédiaire pour varistances pour limitations de surtensions transitoires
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IEC 61051-2-2, Varistances utilisées dans les équipements électroniques — Deuxieme partie:
Spécification particuliere-cadre pour varistances a l'oxyde de zinc pour limitations de
surtensions transitoires. Niveau d'assurance E

|IEC R’IDRR-’II Infnrru,nfnure RO n’n’nnrnile — Partie 1: Péglne générnlne

IEC 61210, Dispositifs de connexion — Bornes plates a connexion rapide pour conducteurs
électriques en cuivre — Exigences de sécurité

IEC 61249 (toutes les parties), Matériaux pour circuits imprimés et autres structures
d'interconnexion

IEC 61558-2-6, Sécurité des transformateurs, bobines d'inductance, blocs d'alimentation et
produits analogues pour des tensions d'alimentation jusqu'a 1 100 V — Partie,-2-6: Regles
particulieres et essais pour les transformateurs de sécurité et les blocs.'d'alimentation
incorporant des transformateurs de sécurité

IEC 61558-2-16, Sécurité des transformateurs, bobines d'inductance, ‘blocs d'alimentation et
produits analogues pour des tensions d'alimentation jusqu'a 1 100:\ — Partie 2-16: Regles
particulieres et essais pour les blocs d'alimentation a découpage, ét les transformateurs pour
blocs d'alimentation a découpage

IEC 61643-11, Parafoudres basse tension — Partie 11: Parafoudres connectés aux systemes
basse tension — Exigences et méthodes d'essai

IEC 62151, Sécurité des matériels reliés électriquément a un réseau de télécommunications
IEC 62326 (toutes les parties), Cartes imprimees

IEC 62368-1, Equipements des techddogies de I'audio/vidéo, de l'information et de la
communication — Partie 1: Exigenceg)de sécurité

IEC 63044-3, Systemes Electronigues pour les Foyers Domestiques et les Batiments (HBES)
et Systemes de Gestion Teghttique du Béatiment (SGTB) — Partie 3: Exigences de sécurité
électrique

CISPR 11, Appareils industriels, scientifiques et médicaux — Caractéristiques de perturbations
radioélectriques — Limites et méthodes de mesure

CISPR 14-1:2005, Compatibilité electromagnetique - Exigences pour les appareils
électrodomestiques, outillages électriques et appareils analogues — Partie 1: Emission3
Amendement 1:2008

CISPR 22:2008, Appareils de traitement de I'information — Caractéristiques des perturbations
radioélectriques — Limites et méthodes de mesure

ISO 16484-2, Systémes de gestion technique du batiment — Partie 2: Equipement

P defimiti

Pour les besoins du présent document, les termes et définitions suivants s’appliquent.

5 |l existe une édition consolidée 5.1:2009 comprenant la CISPR 14-1:2005 et son Amendement 1:2008.
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Lorsque les termes «tension» et «courant» sont employés, ils impliquent les valeurs efficaces,
sauf spécification contraire.

2.1 Définitions concernant les caractéristiques assignées de tension, courant,

fréquence et puissance

211

tension, courant, fréquence et puissance assignée

tension, courant, fréquence ou puissance assignée au dispositif de commande par son
fabricant

Note 1 a I'article: Pour une alimentation triphasée, la tension assignée est la tension de ligne.

2.1.2

plages assignées de tension, de courant, de fréquence ou de puissance

plages de tension, de courant, de fréquence ou de puissance nominalesassignées au
dispositif de commande par son fabricant et exprimées par leurs limites inférieure et
supérieure

21.3

tension de service

plus grande valeur efficace de la valeur de la tension alternative ou continue appliquée a
toute isolation particuliére pouvant se produire quand le matériel est alimenté a la tension
assignée

Note 1 a l'article: Les surtensions transitoires sont ignorées.

Note 2 a l'article: Les conditions en circuit ouvert et les conditions de fonctionnement normal sont prises en
compte.

2.1.4
trés basse tension

tension ne dépassant pas les valeurs maximales de 50 V en courant alternatif (valeur
efficace), 7057 V en courant alternatif (valeur de créte) ou 120 V en courant continu (lissé)
entre condutteurs et entre un conducteur quelconque et la terre, qu'il est admis de maintenir
indéfigimtent en conditions de fonctionnement normal et en conditions de premier défaut

Noter1 a l'article: Le terme «lissé» définit par convention une valeur efficace de tension d’ondulation ne
depassant pas 10 % de la composante continue.

Note 2 a [l'article: Conformément a I'lEC 61140:2001, I'utilisation de la TBT hors d’'un réseau TBTS ou d’'un
réseau TBTP ne constitue pas une mesure de protection contre les chocs électriques.

215

trés basse tension de sécurité
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Note '

tension destinée a étre utilisée dans un réseau TBTS ou dans un réseau TBTP entre des

parties simultanément accessibles et toute partie accessible et |la terre, ne dépassant pag
les limites de 30 V en courant alternatif (valeur efficace), 42,4 V en courant alternatif (valéur
de créte) ou 60 V en courant continu (lissé) en conditions de fonctionnement normal £t en
conditions de premier défaut, qui est fournie par une source indépendante (transformateurs
de sécurité, groupes convertisseurs et batteries par exemple) ou lorsqu’elle est ebtenue a
partir d’'une tension plus élevée fournie par un transformateur de sécurité ou un
convertisseur équipé d’enroulements séparés fournissant une isolation équivalente

Note 1 a l'article: Les limites de tension se fondent sur I'hypothése que le transformateur de sécurité est
alimenté a sa tension assignée. Pour les besoins de I'essai de sortie de 24.1.1, la limitg de la tension de sortie
secondaire doit étre augmentée comme cela est spécifié en 17.2.2.

Note 2 a l'article: Les transformateurs utilisés dans des convertisseurs qui possgdent des enroulements séparés
et qui fournissent une isolation équivalente sont couverts par I'lEC 61558-2-6 et '"EC 61558-2-16.

Note 3 a l'article: Les limites TBTS sont définies indépendamment de(tpite condition particuliére qui peut se
produire dans l'installation. Des exigences différentes peuvent étre speécifiees dans les normes qui couvrent les
installations électriques (par exemple I[EC 60364 (toutes les parties))rewdans les reglements locaux applicables.

Note 4 a l'article: Le terme «lissé» définit par convention,.Une™ valeur efficace de tension d’ondulation ne
dépassant pas 10 % de la composante continue.

Note 5 a I'article: Les limites TBTS peuvent étre différeates/dans d’autres normes de produit ou de systéme. Dans
le cas d’un dispositif de commande déclaré pour une\Wtifisation exclusive dans des applications relevant d’'une
norme différente, les limites fixées par la normeXd’application s’appliquent (par exemple les dispositifs de
commande destinés a une utilisation exclusive dans’ des appareils électrodomestiques conformes a la série de
normes IEC 60335 ou ceux connectés a des,.systemes HBES/SGBT conformes a I'lEC 63044-3 acceptent des
limites de tension TBTS différentes).

2.1.6

transformateur de sécurité

transformateur dont Il'enroulement primaire est séparé électriquement de [I'enroulement
secondaire par une isolation*au moins équivalente a une double isolation ou a une isolation
renforcée, et qui est prévu pour alimenter des circuits en trés basse tension de sécurité

21.7

polarité identique

relation existant” entre deux parties actives de fagon qu'une interconnexion de celles-ci
permette a.un“courant de traverser une charge, le courant étant ainsi limité par la charge

2.1.8 Vacant

2.1.9
circuit secondaire limité isolé
circuit établi par un enroulement secondaire isolé d'un transformateur ayant une capacité

maximale de 100 VA et une tension secondaire a circuit ouvert dont la valeur assignée ne
dépasse pas 1 000 V

2.1.10

mode pilote

classe de fonctionnement dans laquelle la charge électrique finale est commandée par un
moyen auxiliaire tel qu'un relais ou un contacteur
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21.11

surtension transitoire

surtension de courte durée, ne dépassant pas quelques millisecondes, oscillatoire ou non,
généralement fortement amortie

[SOURCE: IEC 60050-604:1987, 604-03-13]

2.1.12

tension assignée de choc

tension de tenue au choc électrique assignée par le fabricant au matériel ou a une de ses
parties, caractérisant la capacité de tenue spécifiée de son isolation aux surtensions

2.1.13
catégorie de surtension
chiffre caractérisant une condition de surtension transitoire

Note 1 a l'article: Les catégories de surtension I, Il, Il et IV sont utilisées. Voir Annexe L.

2.1.14

partie conductrice accessible

masse dans une installation

partie conductrice d'un matériel, susceptible d'étre touchée et qui n'est pas normalement
sous tension mais peut le devenir lorsque l'isolation principale est défaillante

Note 1 a l'article: Une partie conductrice d'un dispositif de commande pouvant devenir sous tension uniquement
en cas de contact avec une partie conductrice accessible, n"est’pas considérée elle-méme comme étant une
masse.

[SOURCE: IEC 60050-195:1998, 195-06-10, modifiée — la Note 1 a l'article a été ajoutée.]

2.1.15

écran (conducteur)

écran (conducteur) (US)

partie conductrice qui enveloppe ou. sépare des circuits électriques et/ou des conducteurs

[SOURCE: IEC 60050-195:1998, Amendement 1:2001, 195-02-38]

2.1.16

écran de protection (électrique)

écran de protection)(électrique) (US)

écran conducteuir utilisé pour séparer un circuit électrique et/ou des conducteurs des parties
actives dangereuses

[SOURGE:IEC 60050-195:1998, Amendement 1:2001, 195-06-17]

2.1.17

protection (électrique) par écran

protection (électrique) par écran (US)

séparation de circuits électriques et/ou de conducteurs par rapport aux parties actives
dangereuses par un écran de protection électrique relié au réseau de liaisons
équipotentielles de protection et destiné a fournir une protection contre les chocs électriques

[SOURCE: IEC 60050-195:1998, Amendement 1:2001, 195-06-18]

2.1.18
séparation simple
séparation entre circuits ou entre un circuit et la terre par une isolation principale

[SOURCE: IEC 61140:2001, 3.23]



https://iecnorm.com/api/?name=3b28c246cd3f8aac2b1ca2e8a53f8d0e

IEC 60730-1:2013+AMD1:2015 - 307 -
+AMD2:2020 CSV © IEC 2020

2.1.19
séparation (électrique) de protection
séparation entre deux circuits électriques au moyen:

— d'une double isolation, ou

— d’une isolation principale et d’'une protection électrique par écran, ou

— d’une isolation renforcée

[SOURCE: IEC 60050-195:1998, Amendement 1:2001, 195-06-19]

2.1.20
réseau TBTS
réseau électrique dont la tension ne peut pas dépasser la valeur de la TBT

— dans des conditions normales, et

— dans des conditions de premiére panne, y compris les pannes a la tefre’ dans d'autres
circuits

[SOURCE: IEC 61140:2001, 3.26.1, modifiée — "défaut" a été changé en "panne".]

2.1.21
réseau TBTP
réseau électrique dont la tension ne peut pas dépasser la valeGr TBT

— dans des conditions normales, et

— dans des conditions de premiére panne, a l'exgception des pannes a la terre dans d'autres
circuits

[SOURCE: IEC 61140:2001, 3.26.2, modifiee<""défaut" a été changé en "panne".]

2.2 Définitions des différents types de dispositifs de commande en fonction de
I'application

2.21

dispositif de commande électrique

dispositif utilisé dans, sur ou’avec un matériel dans le but de faire varier ou de modifier I'effet
produit a la sortie du matériel par un processus comprenant les phases de mise en marche,
de transmission et de fonctionnement

Note 1 a l'article: Un dispositif de commande électrique est appelé ci-aprés «commande électrique».

Note 2 a I'article: \JAu moins I'un de ces aspects doit étre de nature électrique ou électronique.

2.2.2

dispositif de commande manuelle

dispositif de commande dont la mise en marche résulte d'une manceuvre et dont les
phases de transmission et fonctionnement sont réalisées directement et sans retard
intentionnel

2.2.3

2.2.4

dispositif de commande sensible a une grandeur physique

dispositif de commande automatique dont la mise en marche est commandée par un
élément sensible a une grandeur de manoeuvre particuliere, telle que température, courant,
humidité, lumiére, niveau d'un liquide, position, pression ou vitesse
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2.2.5

dispositif de commande a transmission thermique

dispositif de commande automatique dans lequel la phase de transmission est effectuée
par un moteur primaire thermique

2.2.6

thermostat

dispositif de commande thermosensible, a action cyclique, destiné a maintenir la
température entre deux valeurs particuliéres dans les conditions de fonctionnement normal et
pour lequel un réglage par l'utilisateur peut étre prévu

227

limiteur de température

dispositif de commande thermosensible destiné a maintenir une température en’ dessous
ou au-dessus d'une valeur particuliere dans les conditions de fonctionnement nermal et pour
lequel un réglage par l'utilisateur peut étre prévu

Note 1 a [l'article: Un limiteur de température peut étre du type a réarmement automatique ou manuel. Il
n'effectue pas le fonctionnement inverse pendant le cycle normal de fonctionnement'd€ I'appareil.

2.2.8

coupe-circuit thermique

dispositif de commande thermosensible destiné a maintenip une température en dessous
ou au-dessus d'une valeur particuliere dans les conditions de 'fonctionnement anormal et pour
lequel un réglage par l'utilisateur n'est pas prévu

Note 1 a I'article: Un coupe-circuit thermique peut étre du type, a réarmement automatique ou manuel.

Note 2 a I'article: Normalement un coupe-circuit thermigue produit une action du type 2.

2.2.9 Vacant

2.2.10

régulateur d’énergie

dispositif de commande a fonctionhement cyclique qui transforme I'énergie en une charge
et qui peut incorporer des moyens de réglage par l'utilisateur pour modifier I'énergie
moyenne délivrée

Note 1 a l'article: Le rapport_entre la durée des périodes de fermeture du circuit et le temps écoulé détermine
I'énergie moyenne.

2.2.11

dispositif de commande a base de temps

dispositif de~commande automatique dans lequel la phase de transmission s'effectue au
moyen d'un moteur primaire synchrone ou d'un circuit électrique a base de temps

2212

dispositif de commande a fonctionnement électrique

dispositif de commande automatique dans lequel la transmission s'effectue au moyen
d-un moteur primaire électrique et dont le fonctionnement commande un circuit électrique,
sans retard intentionnel significatif

Note 1 a I'article: Un exemple de ce type de dispositif est un relais.

Note 2 a l'article: Un relais a action retardée peut étre un dispositif de commande soit a fonctionnement
électrique soit a base de temps, selon accord entre 'autorité responsable des essais et le fabricant.

2.2.13

minuterie

dispositif de commande a base de temps qui doit étre manceuvré pour que le cycle suivant
puisse avoir lieu
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Note 1 a l'article: Pendant un cycle le dispositif de commande peut exiger un signal externe électrique ou
meécanique avant de quitter une position de repos pour permettre la continuation du cycle. Un exemple de ce type
de dispositif est un programmateur.

2.2.14

minuterie cyclique

dispositif de commande a base de temps qui enchaine automatiquement un nouveau cycle
a la fin du cycle précédent

Note 1 a I'article: Un exemple de ce type de dispositif de commande est I'horloge de commande horaire d'un
appareil de chauffage a accumulation.

2.2.15

dispositif de protection de moteur

dispositif de commande automatique qui est spécialement prévu pour prateger les
enroulements d'un moteur électrique contre les échauffements excessifs

2.2.16

protecteur thermique

dispositif de commande automatique, incorporé a un moteur ou monté sur un moteur, qui
est spécialement prévu pour protéger le moteur contre les échauffements excessifs dus a un
fonctionnement en surcharge et a une défaillance au démarrage

Note 1 a l'article: Le courant du moteur circule dans le dispositif cde’commande qui est sensible a la
température et au courant du moteur.

Note 2 a l'article: Le dispositif de commande peut étre réarmé.(soit manuellement soit automatiquement)
lorsque sa température baisse a la valeur de réarmement.

2.2.17

électrovanne

dispositif de commande automatique dansvlequel la transmission est effectuée par un
moteur primaire électrique et dont le fonctionnement agit sur le débit d'un liquide ou d'un
gaz

2.2.18

mécanisme a fonctionnement électrique

dispositif de commande automatique dans lequel la transmission est effectuée par un
moteur primaire électrique*et dont le fonctionnement agit sur un dispositif mécanique

Note 1 a I'article: Un exemple de ce type de dispositif est le verrouillage a fonctionnement électrique du couvercle
d'une essoreuse.

Note 2 a I'article: Unrmoteur électrique n'est pas compris dans cette définition.

2.2.19
dispositif de commande de fonctionnement
dispositif de commande qui démarre ou régule le matériel en fonctionnement normal

2.2:20

dispositif de commande de protection

dispositif de commande dont le fonctionnement est prévu pour éviter les situations
dangereuses pendant un fonctionnement anormal du matériel

n 0 na

r Y 1Y ‘Ll
dispositif de commande multi-usage
dispositif de commande électrique qui peut étre classé et utilisé dans diverses utilisations

Note 1 a l'article: Un exemple de dispositif de commande multi-usage est le thermostat qui peut étre aussi
utilisé comme limiteur de température.
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2.2.22
dispositif de commande multifonction
dispositif de commande électrique qui intégre plusieurs fonctions

Note 1 a I'article: Un exemple de dispositif de commande multifonction est la combinaison d'un thermostat et
d'un capteur d'humidité.

2.2.23

systéme

dispositif de commande, capteurs de commande et actionneurs tels qu'appliqués a unge
application ou a des processus

2.3 Définitions concernant les fonctions des dispositifs de commande

231

mise en marche

cause initiale modifiant un aspect du dispositif de commande de telle) maniere que
s'accomplissent la transmission et le fonctionnement

2.3.2

transmission

phase intermédiaire essentielle entre la mise en marche et les.fonctionnement pour que le
dispositif de commande puisse accomplir la fonction a laqueglle il est destiné

Note 1 a I'article: Cela comprend, sans toutefois s’y limiter, I'utilisation’ de:
a) lignes/protocoles de communication;
b) matériel et/ou logiciel supplémentaires;

c) transmission IR/RF; ou

toutes les combinaisons de a) a c) via Internet en utilisant, par exemple, des modems, des téléphones portables,
etc.

2.3.3

fonctionnement

modification de I'aspect du dispositif de commande qui fait varier la puissance d'entrée
d'une partie ou de la totalité du,matériel

2.34

action automatique

action d'un dispositif de commande automatique dans lequel la transmission et le
fonctionnement resultent d'une mise en marche d'origine non manceuvrée

2.3.5

action automatique a ouverture et fermeture lentes

mode de-fonctionnement dans lequel la vitesse d'ouverture et/ou de fermeture d'un contact
est directement proportionnelle a la vitesse de variation de la grandeur de manceuvre ou a la
vitesse du mouvement d'un moteur primaire

Note 1 a I'article: Cette action peut étre applicable a la fermeture, a I'ouverture ou aux deux.

2.3.6
action manuelle
O aun d DO de omir nae dutomnid gue ou n nue

on et

le fonctionnement résultent d'une mise en marche effectuée par action

2.3.7

action

déplacement de I'organe de manceuvre du dispositif de commande effectué a la main, au
pied ou de toute autre maniére par l'utilisateur
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2.3.8

position repérée

position a laquelle I'organe de manceuvre revient de lui-méme si on le relache aprés l'en
avoir légerement écarté

2.3.9

position intermédiaire

position stable d'un organe de manceuvre a proximité d'une position repérée correspondant
a un fonctionnement intermédiaire du dispositif de commande

2.3.10
grandeur de manceuvre
caractéristique physique d'un milieu dont les variations ou la stabilité sont détectées

2.3.11

valeur de fonctionnement

valeur de la grandeur de manceuvre (température, pression, courant,.'etc.) a laquelle
fonctionne le dispositif lors d'une élévation ou d'une baisse de la grand€ur de manceuvre

2.3.12

temps de fonctionnement

durée ou différence de temps entre deux fonctions quelconques, électriques ou mécaniques,
faisant partie d'une action automatique d'un dispositif de commande a base de temps

2.3.13

séquence de fonctionnement

séquence ou programme ordonné de déroulement du fonctionnement des fonctions
électriques ou mécaniques d'un dispositif,.de commande a la suite d'une action
automatique ou manuelle d'un dispositif descommande

Note 1 a l'article: Elle comprend une combinaison de contacts ouverts ou fermés pour toute position repérée,
intermédiaire ou de réglage par le fabricant,du’ matériel ou de réglage par I'utilisateur.

2.3.14

valeur de réponse

valeur, temps ou séquence de fonctionnement qui lie un dispositif de commande a un
matériel particulier

2.3.15

déclenchement libre

action automatique, avec un organe de manceuvre de réarmement, dans laquelle I'action
automatique-'est indépendante de la manipulation ou de la position du mécanisme de
réarmement

2.3.16

courant de fuite

tous les courants, y compris les courants a capacité couplée, qui peuvent circuler entre les
surfaces conductrices accessibles d'un dispositif et la terre ou d'autres surfaces conductrices
accessibles d'un dispositif

2.3.17

reglage
réglage mécanique d'une partie d'un dispositif de commande destiné a choisir une valeur
de fonctionnement

2.3.18

réglage par le fabricant du dispositif de commande

tout réglage effectué par le fabricant du dispositif non destiné a étre modifié par le
fabricant du matériel, I'installateur ou I'utilisateur
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2.3.19

réglage par le fabricant du matériel

tout réglage effectué par le fabricant du matériel non destiné a étre modifié par
I'installateur ou l'utilisateur

2.3.20

réglage par I'installateur

tout réglage effectué par l'installateur, selon les instructions du fabricant du matériel ou du
fabricant du dispositif de commande, non destiné a étre modifié par l'utilisateur

2.3.21

réglage par I'utilisateur

toute sélection d'une valeur de fonctionnement par une manceuvre effectuée par
l'utilisateur

2.3.22
point de consigne
valeur sélectionnée par réglage

2.3.23

point de consigne ajustable

valeurs multiples, situées a l'intérieur d'une plage déclarée de valeurs, pouvant étre
sélectionnées par réglage

2.3.24

cycle de fonctionnement

toutes actions automatiques ou manuelles impliquees dans un fonctionnement du début a la
fin d'un matériel commandé

2.3.25

cycle de fonctionnement par contact

toute action de mise en contact suivie/d'une mise hors contact, ou d'une mise hors contact
suivie d'une mise en contact

2.3.26
différentielle de fonctionnement
différence entre les valeurs supérieure et inférieure de la valeur de fonctionnement

2.3.27

différentielle ajustable

capacité de ,changer ou de modifier la différentielle de fonctionnement a l'intérieur des
limites assignées par fonctionnement d'un mécanisme a action manuelle

2.3.28
différentielle fixe
différentielle de fonctionnement dont le réglage du fabricant ne peut étre modifié

2.3.29
pression de travail maximale
pression assignée maximale

commande ou certaines de ses parties peuvent étre assujettis

2.3.30
température maximale

T
max
température maximale ambiante continue a laquelle la téte de commande est prévue d'étre

exposée en fonctionnement normal
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2.3.31

fonction de commande a distance

fonction de télécommande

fonction assurant tout fonctionnement des dispositifs de commande par des moyens
externes

Note 1 a I'article: Cela comprend, sans toutefois s’y limiter, I'utilisation de:
a) lignes/protocoles de communication;
b) matériel et/ou logiciel supplémentaires;

c) transmission IR/ RF; ou

toutes les combinaisons de a) a c) via Internet en utilisant, par exemple, des modems, des téléphones portables,
etc.

2.3.32

arrét de sécurité

changement d’état de toutes les sorties électriques de sécurité critiquesdy’ dispositif de
commande, lesquelles basculent a un état sécurisé, y compris 'arrét

2.3.33

température de la surface de montage
Ts max . . s - L

température maximale déclarée a laquelle la surface de mopfage du dispositif de commande
est destinée a étre exposée, y compris tout dépassement probable lors de la mise en

fonctionnement d'un dispositif de commande

2.4 Définitions relatives aux coupures et interruptions de circuit

Certains dispositifs de commande peuveni'incorporer plusieurs types de coupure ou
d'interruption de circuit.

2.41

coupure sur tous les poles

pour les appareils monophasés a courant alternatif, et pour les appareils a courant continu, la
déconnexion des deux conductedrs d'alimentation par une seule manceuvre ou, pour les
appareils raccordés a plus deéZdeux conducteurs d'alimentation, la déconnexion de tous les
conducteurs d'alimentation éxcepté le conducteur de mise a la terre, par une seule manceuvre

Note 1 a l'article: Le conducteur de protection de mise a la terre n'est pas considéré comme un conducteur
d'alimentation.

2.4.2

coupure totale'de circuit

séparation.des contacts de tous les pdles d'alimentation autres que celui de terre pour fournir
I'équivalence de l'isolation principale entre le réseau d'alimentation et les parties destinées
a étre(déconnectées

Note' 1 a I'article: |l existe des exigences dimensionnelles et de rigidité diélectrique.

Note 2 a l'article: Lorsque le nombre de pdles sur le dispositif de commande est égal au nombre de péles
d'alimentation de I'appareil auquel il est raccordé, une coupure totale de circuit fournit une coupure sur tous les
poéles.

T

\L

tiola: i HEll LW,V b
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243

microcoupure

séparation adéquate des contacts d'au moins I'un des péles d'alimentation pour fournir la
sécurité fonctionnelle

Note 1 a l'article: 1l existe une exigence de rigidité diélectrique de I'écartement des contacts mais pas d'exigence
dimensionnelle.
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Note 2 a I'article: Une microcoupure signifie que, pour les dispositifs de commande non sensibles a une
grandeur physique, la fonction commandée par la coupure est franche et que, pour les dispositifs de commande

sensibles a une grandeur physique, elle est slre a l'intérieur des limites de la grandeur de manauvre déclarée
au point 36 du Tableau 1.

Note 3 a l'article: Voir aussi I'Annexe H.

24.4

micro-interruption

ouverture d'un circuit par une séparation des contacts, par une action cyclique ou par une
action non cyclique qui ne fournit pas une coupure totale sur tous les pbles ou une
microcoupure

Note 1 a l'article: Il n'existe pas d'exigences dimensionnelles ou de rigidité diélectrique pour I'écartement des
contacts.

Note 2 a I'article: Voir aussi I'Annexe H.

245

position ARRET

position qui indique d'une maniére visible ou implicite une coupure totale ou une
microcoupure du circuit

2.4.6 Voir Annexe H.

2.5 Définitions des différents types de dispositifs de.commande en fonction de la
construction

251

dispositif de commande intégré

dispositif de commande dont le bon fonctionnement dépend de son montage et de sa
fixation corrects dans un matériel et qui ne’\peut étre soumis a essai qu'en association avec
les parties concernées du matériel

Note 1 a l'article: Le matériel peut utiliser'électricité, le gaz, le fuel, le charbon ou une combinaison de ces
énergies.

Note 2 a l'article: Un dispositif de. commande intégré est également un dispositif de commande qui fait partie
d'un dispositif de commande plus 'complexe (électrique ou non électrique).

2.5.2

dispositif de commande incorporé

dispositif de commande destiné a étre incorporé dans ou sur un matériel, mais qui peut étre
soumis a essai séparément

Note 1 a l'article: Le fait qu'un dispositif de commande incorporé puisse étre soumis a essai séparément
n'implique pas ‘qu'il ne peut étre soumis a essai dans un matériel comme spécifié en 4.3.1.1.

Note2 a-l'article: Le matériel peut utiliser I'électricité, le gaz, le fuel, le charbon ou une combinaison de ces
énergies.

Note 3 a l'article: Un dispositif de commande incorporé est également un dispositif de commande destiné a
étre incorporé dans ou sur un dispositif de commande plus complexe (électrique ou non électrique).

253
dispositif de commande intercalé dans un cable souple

dispositift de commande a boitier separe prevu pour étre relie au materiel et a son
alimentation au moyen de cables souples, de fiches ou de prises, et qui est prévu pour étre
manceuvré manuellement

Note 1 a l'article: Un fusible dans une prise n’est pas considéré comme faisant partie du dispositif de
commande.
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254

dispositif de commande séparé

dispositif de commande intercalé dans un cable souple qui est prévu pour étre posé sur
une table ou sur le sol

Note 1 a I'article: Il peut étre actionné a la main, au pied ou de toute autre maniére similaire par I'utilisateur.

255

dispositif de commande a montage indépendant

dispositif de commande prévu pour étre relié en permanence a un cablage fixe, loin du
matériel commandé

Note 1 a l'article: Ce dispositif peut étre:
- soit pour montage sur une surface, telle qu'une paroi;

- soit pour montage encastré, par exemple dans un évidement pratiqué dans une paroi, loxsque l'installation
doit pouvoir se faire par I'avant;

- soit pour montage sur un panneau, par exemple sur un panneau de fonctionnement/ou a l'intérieur de celui-
ci, lorsque l'installation peut se faire par l'arriére.

2.5.6

dispositif de commande a traction

dispositif de commande destiné a étre monté sur ou dans) un matériel et actionné par un
cordon de traction

2.5.7 2 2.5.10 Voir Annexe H.

2.5.11
manceuvre a deux positions
caractéristique séquentielle de deux mouvements distincts d'un organe de manceuvre

2.6 Définitions des types d'action“automatique de dispositifs de commande d'aprés
les procédures d'essai

2.6.1

action de type 1

action automatique pourdaquelle la tolérance de fabrication et la dérive de sa valeur, de
son temps ou de sa séquence de fonctionnement n'ont pas été déclarées et soumises a
essai suivant la présente norme

Note 1 a I'article: . Une action de type 1 fait I'objet de sous-classes comme spécifié en 6.4.

2.6.2

action de\type 2

action automatique pour laquelle la tolérance de fabrication et |la dérive de sa valeur, de
son(temps ou de sa séquence de fonctionnement ont été déclarées et soumises a essai
suivant la présente norme

Note 1 a I'article: Une action de type 2 fait I'objet de sous-classes comme spécifié en 6.4.

2.7 Définitions concernant la protection contre les chocs électriques

271

partie active

partie conductrice prévue pour étre mise sous tension en usage normal, comprenant le
conducteur neutre mais, par convention, pas de conducteur PEN
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2711

partie active dangereuse

partie active qui, dans certaines conditions d'influences externes, peut causer un choc
électrique

2.7.2

dispositif de commande de classe 0

dispositif de commande dans lequel la protection contre les chocs électriques repose sur
I'isolation principale

Note 1 a l'article: Cela implique qu'aucune disposition n'est prévue pour le raccordement des parties conductrices
accessibles, s'il y en a, a un conducteur de protection faisant partie du cablage fixe de linstallation; la
protection en cas de défaillance de l'isolation principale reposant sur I'environnement.

Note 2 a l'article: Les dispositifs de commande de classe 0 ne sont pas admis en Allemagne, Autriche,
Belgique, Danemark, France, Royaume-Uni, Italie et en Norvege.

Note 3 a l'article: Une borne de terre est admise uniquement pour assurer la continuité (ou-le fonctionnement
électrique (en tant que fonctions distinctes de la protection).

2.7.3

dispositif de commande de classe 0l

dispositif intercalé dans un cable souple ayant au moins ung isolation principale en
toutes ses parties et comportant une borne de terre, mais équipé d'un cable souple fixé a
demeure sans conducteur de terre et d'une fiche de prise de-courant sans contact de terre
qui ne peut étre introduite dans un socle ou une prise mobile avec contact de terre

Note 1 a l'article: Les dispositifs de commande de classe’ 0l"he sont pas admis en Allemagne, Autriche,
Belgique, Danemark, France, Royaume-Uni, Italie et en Norvége.

Note 2 a l'article: Une borne de terre est admise uniquement pour assurer la continuité (en tant que fonctions
distinctes de la protection).

2.7.4

dispositif de commande de classe |

dispositif de commande dans lequel”la protection contre les chocs électriques ne repose
pas uniquement sur l'isolation principale, mais dans lequel une mesure de sécurité
supplémentaire a été prise sousiforme de moyens de raccordement des parties conductrices
accessibles a un conducteur-de protection faisant partie du cablage fixe de l'installation de
maniére telle que des parties conductrices accessibles ne puissent devenir dangereuses en
cas de défaillance de |'isolation principale

Note 1 a l'article: Cette)disposition comprend un conducteur de protection faisant partie du cable souple.
Lorsque les dispositifs 'de la classe | sont munis d'un cable souple & deux conducteurs, a condition que ce cable
soit équipé d'une fiche qui ne peut étre introduite dans un socle avec contact de terre, la protection est équivalente
a celle de la classe 0; néanmoins, il convient que les dispositions en vue de la mise a la terre soient entierement
conformes, a tous autres égards, aux exigences de la classe |.

Note 2 a.l'article: Les dispositifs de commande de la classe | peuvent avoir des parties a double isolation, ou
des parties fournissant une protection contre les chocs électriques par I'utilisation de la TBTS ou de la TBTP.

2.7:5

dispositif de commande de la classe Il

dispositif de commande dans lequel la protection contre les chocs électriques ne repose
pas uniquement sur l'isolation principale, mais dans lequel ont été prises des mesures
supplémentaires de sécurité, telles que la double isolation ou l'isolation renforcée, ces

mesures ne anpnrfnnf pas. de moyen de mise 3 la terre de prnfnr‘finn et ne dépnndnnf pas

des conditions d'installation

Note 1 a l'article: Ce dispositif de commande peut étre de I'un des types définis de 2.7.5.1 a 2.7.5.3.

Note 2 a l'article: Les dispositifs de commande de la classe Il peuvent avoir des parties fournissant une
protection contre les chocs électriques par I'utilisation de la TBTS.
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Note 3 a l'article: Les dispositifs de commande de la classe Il ne peuvent pas avoir des parties fournissant une
protection contre les chocs électriques par I'utilisation de la TBTP, de tels circuits exigeant un raccordement a une
borne de terre.

2.7.51

, fif d e de 1a cl 1L 2 I isolant

dispositif de commande ayant une enveloppe durable et pratiquement continue en matiére
isolante enfermant toutes les parties métalliques, a I'exception des petites parties, telles que
plaques signalétiques, vis et rivets, qui sont séparées des parties actives par une isolation
au moins équivalente a l'isolation renforcée

2.7.5.2

dispositif de commande de la classe Il a enveloppe métallique

dispositif de commande ayant une enveloppe métallique pratiquement continue, dans:lequel
la double isolation est partout utilisée, a I'exception des parties ou on utilise une\isolation
renforcée, parce qu'une double isolation est manifestement irréalisable

2.7.5.3
dispositif de commande de la classe Il a enveloppe isolante/enveloppe métallique
dispositif de commande qui est une combinaison des types décrits eni2.7.5.1 et 2.7.5.2

Note 1 a l'article: L'enveloppe d'un dispositif de la classe Il a enveloppe isolante peut faire partie ou constituer
I'isolation supplémentaire ou renforcée. Un dispositif & double isolation compléte et/ou isolation renforcée
compléte qui comporte une borne ou un contact de terre est considéré comme-étant de la classe 0Ol ou |I.

2.7.6

dispositif de commande de la classe Il

dispositif de commande reposant sur la limitation"de la tension a des valeurs TBT comme
disposition contre les chocs électriques pour la protection principale et

sans mesures pour la protection en cas depanne;

— qui, pour l'alimentation, est seulement taccordé a un réseau TBTS ou a un réseau TBTP,
pour constituer une partie de ce systéme;

— dans lequel les circuits internes ne fonctionnent pas a un niveau supérieur a la TBT;

— dans lequel, en cas de panne'simple dans le dispositif de commande, aucune tension
de contact permanente nelpeut apparaitre ou étre générée a un niveau supérieur a la
TBT; et

— sans moyen de raccordement pour un conducteur de protection

2.7.7

partie amovible

partie qui peut étre 6tée ou ouverte sans l'aide d'un outil et qui ne satisfait pas a I'essai de
11.11.1.5

2.7.8

partie accessible ou surface accessible

toute partie ou surface qui peut étre touchée avec le doigt d'épreuve de la Figure 2, lorsque le
dispositif de commande, monté comme en usage normal, est débarrassé de toutes les
parties amovibles
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2.7.9

isolation fonctionnelle

isolation entre des parties actives dont les potentiels sont différents et qui est nécessaire au
bon fonctionnement du dispositif de commande ou du matériel commandé (L-L)

Note 1 a I'article: Les abréviations utilisées de 2.7.9 a 2.7.12 ont les significations suivantes:

L partie active;
A partie accessible (surface conductrice ou isolante);

|  partie intermédiaire.

2.7.10

isolation principale

isolation des parties actives, destinée a assurer la protection principale contre"les chocs
électriques (L-A ou L-I)

Note 1 & I'article: L'isolation principale comprend l'isolation entre des parties actives et:

- des parties conductrices intermédiaires ou une feuille métallique appliquée.siur” des surfaces isolantes
intermédiaires (situation de la classe Il);

- des parties conductrices accessibles (situations des classes 0, 0l, I);
- des parties conductrices raccordées a des parties conductrices accessibles (situations des classes 0, 0l ou I);

- une feuille métallique appliquée sur des surfaces isolantes accessibles (situation de la classe 0).

Note 2 & I'article: Cette isolation faisait partie antérieurement de lisolation dite fonctionnelle.

2.7.11

isolation supplémentaire

isolation indépendante prévue en plus de/l'isolation principale, en vue d'assurer la
protection contre les chocs électriques en ‘cas de défaillance survenant dans l'isolation
principale (I-A)

Note 1 a I'article: Cette isolation comprend/Tliselation entre des parties conductrices intermédiaires ou une feuille
meétallique appliquée sur des surfaces isolantes intermédiaires et:

- des parties conductrices accessibles (situation de la classe Il);
- des parties conductrices raccordées a des parties conductrices accessibles (situation de la classe Il);

- une feuille métallique appliquée“sur des surfaces isolantes accessibles (situation de la classe Il).

2712

isolation renforcée

isolation unique -des’ parties actives assurant, dans les conditions spécifiées par la présente
norme, un degré.de protection contre les chocs électriques équivalent a une double isolation
(L-(1)-A)

Note 1 a-larticle: Cette isolation comprend une isolation entre des parties actives et:

- desjparties conductrices accessibles (situation de la classe Il);

“-.des parties conductrices raccordées a des parties conductrices accessibles (situation de la classe Il);

= une feuille métallique appliquée sur des surfaces isolantes accessibles (situation de la classe Il).

Note 2 a l'article: Le terme isolation unique n'implique pas que l'isolation doit étre homogéne. Elle peut

comprendre plusieurs couches qui ne peuvent pas étre soumises a essai séparément comme une isolation
supplémentaire ou une isolation principale.

2713

double isolation

isolation comprenant a la fois une isolation principale et une isolation supplémentaire
(situation de la classe Il)
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2.7.14 Voir Annexe H.

liaison équipotentielle
s Qo colnie Al Loticaoanc Aloactrioi oo ante naortioc conductricac VT raalicar
mrrov A2 0 Uouvio \> A3 MmaToOvIITY \Jl\JUl'lHu\lo CTriire HUILIU\J CUTTUULULUINTu o HUUI reailovl

I'équipotentialité

Note 1 a I'article: L'efficacité de la liaison équipotentielle dépend de la fréquence du courant dans la liaison.

La liaison équipotentielle est utilisée pour raccorder toute partie conductrice d'un batiment ne faisant pas partie
de l'installation électrique et susceptible d'introduire un potentiel électrique, généralement le potentiel électrique de
la terre locale (élément conducteur étranger), et toute partie conductrice des dispositifs de commande, matériels
ou composants dans l'installation susceptible d'étre touchée et qui n'est normalement pas sous tension mais peut
le devenir en cas de défaillance de l'isolation principale (partie conductrice accessible) a_Utine" borne
d'équipotentialité principale en forme de barre, afin de porter ces parties au méme potentiel. Les~parties a
connecter au réseau de liaisons équipotentielles comprennent par exemple les conducteurs de’ protection, les
conducteurs PE, les conducteurs PEN, les conducteurs de mise a la terre, les bornes de mise’a la terre de
protection des dispositifs de commande ou matériels, toutes les parties conductrices dansyun béatiment, par
exemple les conduites métalliques pour I'eau (de boisson et usée), les baignoires métalliques, les conduites du
systéme de chauffage central, toute conduite intérieure de gaz (dont I'isolation des conduites de gaz extérieures
est aussi exigée), les connecteurs de terre pour les antennes et réseaux de télécommupications, toutes les parties
métalliques du batiment utilisées pour la construction comme les bétons armés d'acier, et les conducteurs de
protection contre la foudre et, selon le systéme d'installation, I'électrode de terre.\les exigences pour la liaison
équipotentielle peuvent étre trouvées dans les normes de I'lEC pour l'installation/des batiments. Celles-ci peuvent
étre appropriées pour l'installation des dispositifs de commande qui pcomprennent plusieurs parties de
composants (par exemple des capteurs, des actionneurs, des éléments_de\commande centrale, des éléments
d'interfaces) raccordées en paralléle a l'installation fixe du batiment ou par,I'intermédiaire de l'installation fixe du
batiment.

[SOURCE: IEC 60050-195:1998, 195-01-10]

2.7.151

liaison équipotentielle de protection

liaison équipotentielle réalisée a des «fins de sécurité (protection contre les chocs
électriques)

Note 1 a l'article: La liaison équipotentielle’fonctionnelle est définie dans le [VEI 195-01-16].

[SOURCE: IEC 60050-195:1998;.> 195-01-15, modifiée — (protection contre les chocs
électriques) a été ajouté.]

2.8 Définitions concernant les éléments constituants des dispositifs de commande

2.8.1

élément sensible

partie d'un dispositif de commande qui est destinée a étre exposée a l'influence de la
grandeur deé manceuvre a laquelle répond I'action automatique d'un dispositif sensible

2.8.2
tétede‘commande
ensemble du dispositif de commande, a I'exception de tout élément sensible

Note 1 a l'article: Si la construction du dispositif ne permet pas de faire une telle distinction entre élément
sensible et téte de commande, c'est I'ensemble du dispositif qui est appelé élément sensible.

2.8.3

— ____organe de manceuvre

partie qui est déplacée manuellement, soit en la tirant, en la poussant ou en la retournant,
pour provoquer la mise en marche du dispositif de commande ou pour le réglage par
I'utilisateur

Note 1 a l'article: Est exclu de cette définition, tout moyen, tel qu'une vis pointeau, permettant le réglage du
dispositif par le fabricant de dispositifs si ce moyen est convenablement immobilisé dans sa position initiale ou
s'il nécessite un outil pour le réglage par le fabricant de dispositifs.
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2.8.4
liaison de manoeuvre
tout élément qui relie I'organe de manoceuvre au mécanisme du dispositif de commande

285

cordon de traction
organe de manceuvre souple sur lequel une traction est exercée pour faire une manceuvre

2.8.6

moteur primaire

tout dispositif fournissant I'énergie mécanique nécessaire a la transmission pour) un
dispositif de commande automatique, tel qu'un dispositif de commande a
fonctionnement électrique, une électrovanne, un mécanisme a fonctionhnement
électrique ou un dispositif de commande a base de temps

Note 1 a I'article: Ce peut étre un mécanisme a accumulation d'énergie (tel qu'un moteur a_ ressort), un dispositif
électromagnétique (tel qu'un moteur électrique, un électro-aimant pas a pas), un disposijtif electrothermique (tel
que I'élément chauffant d'un régulateur d'énergie), ou toute autre source d'énergie mécanique.

2.8.7

liaison sélective

dispositif mécanique grace auquel I'organe de manceuvre peut_avoir une action prioritaire
par rapport a celle du moteur primaire ou de la grandeur de{lmanceuvre, pour provoquer ou
autoriser la mise en marche ou I'annulation d'une action

2.8.8

couvercle

capot

partie accessible lorsque le dispositif de commande est monté comme en usage normal et
qui ne peut étre enlevée qu'a l'aide d'un outil

Note 1 a l'article: L'enlevement de cette partie.n€ doit cependant pas nécessiter d'outil spécial.

2.8.9

partie (ou élément) a fixation sans vis

partie (ou élément) accessible qui, aprés fixation, installation, montage ou assemblage dans
ou sur un matériel ou autre(’élément, ou encore sur un support spécialement préparé, est
maintenu en place par des\moyens directs qui ne dépendent pas de vis

Note 1 a l'article: Le démontage ou enlévement peut nécessiter un outil, utilisé directement sur la partie (ou
élément), ou encore utilis€ pour accéder au moyen de retenue.

Note 2 a l'articlel\\Comme exemples de parties qui ne sont pas considérées comme parties (ou éléments) a
fixation sans Vis;'on peut citer:

— des parties.d'éléments fixées en permanence par rivets, collage ou moyens analogues;

— les connecteurs a languette;

— les bornes sans vis;

=les fiches et prises de courant normalisées;

~ les socles de connecteur normalisés, méme si ces socles comportent des dispositifs a loquet supplémentaires
destinés a empécher un débranchement a action unique;

— le remplacement d'une lampe a douille a baionnette;

— la construction a cosse tournante;

— la construction a fixation par frottement.
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2.9 Définitions concernant les différents types de bornes et connecteurs utilisés
dans les dispositifs de commande

2.9.1
borne a trou

borne comportant un trou ou une cavite destines a recevoir un conducteur qui est ensuite
bloqué sous la pointe d'une ou plusieurs vis

Note 1 a l'article: La pression de serrage est appliquée soit directement par la vis, soit par l'intermédiaire d'une
piéce de serrage qui transmet la pression de la vis (voir Figure 11).

29.2
borne a vis
borne dans laquelle le conducteur est serré sous la téte d'une vis

Note 1 a l'article: La pression de serrage peut étre appliquée soit directement par la téte de‘la vis, soit par
I'intermédiaire d'une piéce telle qu'une rondelle, une plaquette ou un dispositif évitant I'effilochage du conducteur
(voir Figure 10).

2.9.3
borne a goujon fileté
borne dans laquelle le conducteur est serré sous un écrou

Note 1 a l'article: La pression de serrage peut étre appliquée soit directement par un écrou de forme appropriée,
soit par l'intermédiaire d'une piéce telle qu'une rondelle, une plaquette ad un dispositif évitant I'effilochage du
conducteur (voir Figure 10).

294

borne sans vis

borne dans laquelle le conducteur est bloqué directement ou indirectement par des éléments
de serrage tels que des ressorts, des coins, de€s €xcentriques, des cénes ou équivalent

Note 1 a I'article: Ne sont pas considérées comme des bornes sans vis:

- les bornes nécessitant la pose préalable de dispositifs spéciaux sur les conducteurs, par exemple les
connecteurs a languette;

- les connexions nécessitant I'enroulement du conducteur (wrapping) par exemple celles avec des joints
enroulés;

- les bornes assurant un contact\ditect avec les conducteurs au moyen d'arétes ou de pointes destinées a percer
I'isolation.

2.9.5

connecteur a languette

assemblage d'une ‘languette et d'un réceptacle permettant de relier a volonté une ame
conductrice ou_un conducteur a un dispositif de commande, a une autre &me ou a un autre
conducteur

2.9.6

réceptacle

partie’femelle d'un connecteur a languette destinée a étre fixée en permanence sur une ame
conductrice ou un conducteur (voir Figure 16)

2.9.7
languette
partie male d'un connecteur a languette (voir Figures 14 et 15)

29.8
languette inamovible
languette fixée de maniére permanente sur une &me conductrice ou sur un conducteur
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29.9

languette fixe

languette fixée de maniére permanente sur un dispositif de commande ou en faisant partie
intégrante

2.9.10

connexion

piece permettant la connexion d'un conducteur a un dispositif de commande de telle
manieére que son remplacement nécessite un outil spécial, un procédé spécial ou une
préparation spéciale de I'extrémité d'un conducteur

Note 1 a l'article: Le soudage a I'étain nécessite un outil spécial. Le soudage électrique est un procédé<spgécial.
La pose d'une cosse sur I'extrémité d'un conducteur est considérée comme une préparation spéciale.

2.9.11

connexion soudée

connexion dans laquelle le conducteur est fixé mécaniquement et la continuité électrique est
assurée par une soudure

2.9.12

borne a plaquette

borne dans laquelle I'dme d'un conducteur est serrée sous une\plaquette au moyen de deux
ou plus de deux vis ou écrous (voir Figure 13a)

2.9.13

borne pour cosse et barrette

borne a serrage sous téte de vis ou borne a goujon fileté, prévue pour le serrage d'une
cosse ou d'une barrette au moyen d'une vis ou d*un-écrou (voir Figure 13b)

2.9.14

borne a capot taraudé

borne dans laquelle I'dame d'un conducteur est serrée au moyen d'un écrou contre le fond
d'une fente pratiquée dans un goujofi/fiteté

Note 1 a l'article: L'ame est serrée contre le fond de la fente par une rondelle de forme appropriée placée sous
I'écrou, par un téton central si |'éefou est un capot taraudé, ou par d'autres moyens aussi efficaces pour
transmettre la pression de I'écrou®al'ame a l'intérieur de la fente (voir Figure 12).

2.9.15

borne d'équipotentialité

borne dont un matériel ou un dispositif est muni, et destinée a étre connectée électriquement
au réseau de liaison équipotentielle

[SOURCE:“IEC 60050-195:1998, 195-02-32]

2.9.16
borne d'équipotentialité de protection
barne destinée a des fins d'équipotentialité de protection

Note 1 a Il'article: Par exemple un écran de protection ou une borne PE d'un dispositif de commande ou d'un
matériel.

4
1

~

n 0O
e d
conducteur de protection

PE

conducteur prévu a des fins de sécurité, par exemple protection contre les chocs électriques

[SOURCE: IEC 60050-195:1998, 195-02-09 ]
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2.10 Définitions concernant les modes de connexion aux dispositifs de commande
2101

conducteur externe
cable souple, cordon, ame conductrice ou conducteur dont une partie sort d'un dispositif de

commande intercale, d'un dispositift de commande a montage independant ou dun
matériel dans ou sur lequel un dispositif de commande est monté

Note 1 a l'article: Un tel conducteur peut soit étre un cable d'alimentation, un cable fonctionnel ou un cordon de
raccordement entre différentes parties d'un appareil, soit constituer une partie du cablage fixe d'un matériel.

2.10.2

cablage fixe

tout conducteur externe qui est fixé de maniére permanente a la structure d'un batiment de
maniére telle qu'en usage normal il y ait peu de chances qu'un effort quelcohque soit
appliqué au conducteur a son point de fixation au matériel ou au dispositif de commande

Note 1 a l'article: Une telle fixation a la structure du batiment peut se faire, par exemple,” soit en enfermant les
conducteurs dans un conduit, soit en enterrant des cables dans les murs ou en fixapt~de fagon appropriée les
cables aux murs ou autres surfaces.

2.10.3

conducteur interne

cable souple, ame conductrice ou conducteur qui n'est ni conducteur externe ni conducteur
intégré

Note 1 a l'article: Un exemple est un conducteur a l'intérieur du“matériel pour interconnecter le dispositif de
commande et le matériel.

2104

conducteur intégré

conducteur qui se trouve a l'intérieur d'un dispositif de commande, ou qui est utilisé pour le
raccordement permanent des bornes ou,des’ connexions d'un dispositif de commande

2.10.5

cable souple non fixé a demeure

conducteur externe souple quj.est relié a un dispositif de commande ou a un appareil par
I'intermédiaire d'un connecteur;”un socle ou une prise mobile

2.10.6

cable souple fixé a demeure

conducteur externe’souple relié¢ a ou monté sur un dispositif de commande par l'une des
méthodes de 2.10:6.1 a2 2.10.6.4

2.10.6.1

fixation:de type X

moyen_de fixation tel que le cable souple puisse étre facilement remplacé sans I'aide d'outils
spéciaux par des cables normaux sans préparation spéciale

2.10.6.2

fixation de type M

moyen de fixation tel que le cable puisse étre facilement remplacé sans l'aide d'outils
spéciaux, mais destiné a étre utilisé uniquement avec un cable spécial, tel qu'un cable qui

comporte une protection surmoulee ou des extremités spécialement preparees

Note 1 a l'article: Ce moyen de fixation ne s'applique pas si le cable peut étre remplacé par un cable normal au
cours des opérations d'entretien, a moins que la norme particuliére du matériel ne le permette.
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2.10.6.3

fixation de type Y

moyen de fixation du céble souple d'alimentation tel que tout remplacement est prévu pour
étre réalisé par le fabricant, ses représentants pour l'entretien ou une personne qualifiée
similaire

2.10.6.4

fixation de type Z

moyen de fixation tel que le cable souple ne puisse étre remplacé sans bris ou destruction
d'une partie du dispositif de commande

2.10.7

conducteur flottant

amorce

conducteur(s) prévu(s) pour la connexion du dispositif de commande, une extrémité étant
connectée de fagon permanente au dispositif de commande par le fabricant du dispositif
de commande

2.10.8

pile primaire

cellule

tout type de cellule électrochimique dans lequel la réaction électrochimique étudiée n’est pas
réversible

Note 1 a l'article: Un exemple est une pile alcaline.

2.10.9

pile secondaire

cellule rechargeable

tout type de cellule électrochimique dans lequel la réaction électrochimique étudiée est
réversible

Note 1 a I'article: Une pile rechargeable est.un’groupe de deux piles secondaires ou plus.

Note 2 a l'article: Des exemples de pilesrrechargeables sont les piles & hydrure métallique de nickel (NiMH), au
ion-lithium (Li-ion), etc.

2.11 Définitions concernant le fonctionnement des dispositifs a action du type 2

2111

tolérance de fabrication

différence maximale entre les mesures de la valeur de fonctionnement, de temps ou de
séquence de fonctionnement indiquée pour deux dispositifs de commande quelconques
fournis par.le-fabricant sous la méme référence unique de type et soumis aux mémes essais

Note 1 ‘@ llarticle: La différence peut étre rapportée a une valeur absolue si le paragraphe approprié de I'Article 15
I'autarise.

2.11.2

dérive

variation maximale de la valeur, du temps ou de la séquence de fonctionnement d'un
échantillon quelconque, susceptible de se produire au cours des essais conformes aux
conditions décrites dans la présente norme

Note 1 a l'article: Cette variation peut étre rapportée a une valeur absolue ou combinée a la tolérance de
fabrication si le paragraphe approprié de I'Article 15 'autorise.
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2.12 Définitions concernant les exigences des lignes de fuite et distances dans I'air
2121

distance dans I’air
plus courte distance dans l'air entre deux parties conductrices ou entre une partie conductrice

et une teullle metallique appliquee contre une surface en matiere isolante

Note 1 a I'article: La méthode de mesure est détaillée a I'Annexe B et a la Figure 17.

2.12.2

ligne de fuite

plus court chemin le long d'une surface de matiére isolante entre deux parties conductrices,
ou entre une partie conductrice et une feuille métalligue appliquée sur toute surface
accessible en matiére isolante

Note 1 a I'article: La méthode de mesure est détaillée a I'Annexe B et a la Figure 17.
212.3 Vacant
212.4 Vacant
212.5 Vacant
2.12.6 Vacant
212.7 Vacant

2.12.8

pollution

toute addition de matiére étrangére, solide, liquide ou gazeuse pouvant entrainer la réduction
de la rigidité diélectrique ou de la résistivité surffacique de l'isolation

2.12.9 Environnement

21291
macro-environnement
environnement de la piéce ou.de tout autre lieu dans lequel le matériel est installé ou utilisé

2.12.9.2

microenvironnement

environnement immeédiat de l'isolation influengant particulierement le dimensionnement des
lignes de fuite

2.12.9.3
degré de pollution
chiffre_caractérisant la pollution attendue du microenvironnement

Note 17a I'article: Les degrés de pollution 1, 2, 3 et 4 sont utilisés. Voir Annexe N.
2.13 Définitions diverses

2.13.1

avec le premier du point de vue électrique, mécanique, des dimensions et des fonctions

2.13.2

outil

tournevis, piece de monnaie ou tout autre objet permettant de tourner un écrou, une vis ou un
élément analogue
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2.13.3
outil spécial
outil qui ne se trouve pas normalement dans une maison, tel qu'une clé six pans

Note 1 a l'article: Les pieces de monnaie, les tournevis et les clés plates prévus pour tourner des écrous carrés

six pans, etc., ne sont pas considérés comme des outils spéciaux.

2.13.4

usage normal

emploi du dispositif de commande ou du matériel auquel il est associé aux fins prévues et
conformément aux instructions de son fabricant

Note 1 a I'article: L'usage normal englobe des conditions de surcharge ou de fonctionnement anormal\prevues
dans la norme particuliéere du matériel.

Note 2 a l'article: En revanche, I'usage normal exclut des opérations éventuellement nécessaires~pour maintenir
le dispositif de commande ou le matériel en ordre de marche, méme si ces opérations d'entretien sont exécutées
par l'utilisateur conformément aux instructions du fabricant.

Note 3 a I'article: L’usage normal peut inclure le mode de veille et un ou plusieurs modegsyde fonctionnement.

2.13.5

entretien par l'utilisateur

maintenance par l'utilisateur

opérations périodiques nécessaires pour maintenir le dispositif de commande, ou le
matériel, en ordre de marche, lesquelles sont détaillées dans les instructions du fabricant a
I'utilisateur

2.13.6
entretien
opérations nécessaires pour maintenir le dispositif de commande, ou le matériel, en ordre

de marche, qui seraient confiées a une¢personne compétente, dans un atelier, par un
électricien ou par un organisme de service

Note 1 & I'article: Cela comprend le remplacement d'un céble souple, d'un coupe-circuit thermique, etc.

2.13.7

entretien ou réparation par leefabricant

opérations d’entretien quixne peuvent étre exécutées que par le fabricant ou par ses
représentants agréés

Note 1 a l'article: Ces opérations peuvent nécessiter des outils spéciaux et couvrent le réglage par le fabricant
de dispositifs de commande.

2.13.8
défaillance
cessatianide I'aptitude d'une entité a accomplir une fonction requise

[SOURCE: IEC 60050-191:1990, 191-04-01]

2.13.9
panne
état d'une entité inapte a accomplir une fonction requise, non comprise l'inaptitude due a la

maintenance préventive ou a d'autres actions programmées ou due a un manque de moyens

extérieurs

Note 1 a l'article: Une défaillance est un passage d'un état a un autre, par opposition a une panne, qui est un
état.

Note 2 a I'article: Aprés défaillance d'une entité, cette entité est en état de panne.

Note 3 a l'article: Cette notion, telle qu'elle est définie, ne s'applique pas a une entité constituée seulement de
logiciel.
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Note 4 a l'article: Une panne est souvent la conséquence d'une défaillance de I'entité elle-méme, mais elle peut
exister sans défaillance préalable.

[SOURCE: IEC 60050-191:1990, 191-05 01]

Z. 1310

réseau intelligent

réseau d’énergie électrique qui utilise les technologies d’échange d’information et de
commande, l'informatique distribuée et les capteurs et actionneurs associés, pour des
objectifs tels que:

— intégrer le comportement et les actions des utilisateurs du réseau et des autres parties
prenantes,

— fournir efficacement une alimentation en électricité durable, économique et sire

[SOURCE: CEI 60050-617:2011-10, 617-04-13]

2.13.11

dispositif de commande activé intelligent

dispositif de commande destiné a interagir avec le réseau intelligent et qui permet de
commander ou d’activer a distance certaines fonctions associéesyau taux de facturation de
I’électricité ou a la gestion de la demande en électricité, géngralement par communication
avec la régie d’électricité ou par une interface utilisateur distante

Note 1 a I'article: Par exemple, une interface distante inclut un ordigaiéur ou un téléphone intelligent.

2.13.12

tracé intentionnellement fragile

tracé d'une carte de circuit imprimé desiifé a se rompre dans des conditions de
fonctionnement anormal afin d'empéchef{A'apparition d'une condition qui pourrait
compromettre la conformité au présent docdment

Note 1 a l'article: Voir 11.1.4.
2.14 Définitions concernant le fabricant et I'utilisateur

2141
fabricant de dispositifs de’commande
fabricant du dispositif de.commande

2.14.2

fabricant de matériel

fabricant de matériel dans lequel, sur lequel ou avec lequel le dispositif de commande est
utilisé

Note 1 @V'article: Au Canada et aux Etats-Unis, le fabricant de matériel est signalé comme I'OEM (fabricant
original,du matériel). L'OEM recoit des dispositifs de commande du fabricant de dispositifs de commande
pour intégration & ou incorporation dans le matériel.

2.14.3
installateur
personne qualifiée pour installer le dispositif de commande et peut-étre le matériel associé

2144

utilisateur

personne qui utilise le dispositif de commande a 'aide de la documentation (entretien par
I'utilisateur) pendant sa durée normale

Note 1 a I'article: L'utilisateur est considéré comme une personne inexpérimentée.
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2.14.5
dispositifs de commande ou systémes de sécurité fonctionnelle peu complexe
systéme ou dispositif de commande de sécurité dans lequel

— les modes de défaillance de chaque composant individuel sont bien définis;

— le comportement du systéme ou du dispositif de commande en cas de panne peut étre
totalement déterminé

2.15 Définitions en rapport avec les thermistances

Voir Annexe J.

2.16 Définitions relatives a la structure des dispositifs de commande utilisant des
logiciels

Voir Annexe H.

2.17 Définitions relatives a I'absence d'erreur pour les dispositifs de commande
utilisant des logiciels

Voir Annexe H.

2.18 Définitions relatives aux techniques de contréle panne/erreur des dispositifs de
commande utilisant des logiciels

Voir Annexe H.

2.19 Définitions relatives aux essais de mémoire des dispositifs de commande
utilisant des logiciels

Voir Annexe H.

2.20 Définitions de la terminologie des logiciels — Généralités

Voir Annexe H.

2.21 Vacant
2.22 Définitions relatives aux classes de fonctions de commande

Voir Annexe H.

2.23 Définitions relatives a la sécurité fonctionnelle

Voir Annexe H.

2.24- Définitions liées a I’accés pour I’échange de données

Voir Annexe H.

3 Exigences générales

Les dispositifs de commande doivent étre congus et construits de fagon telle qu'en usage
normal ils fonctionnent sans provoquer de blessure aux personnes ou de dommage au
matériel environnant, méme en cas d'utilisation sans précaution pouvant se produire en
usage normal.

La vérification de la conformité consiste, en général, a effectuer les essais spécifiés
applicables de la présente norme et de la partie 2 appropriée.
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4 Geénéralités sur les essais

Les essais mentionnés dans cette norme sont des essais de type.

I“IIUTE ‘I Oi iﬁb Iébuildlb dﬁ i'un Ulﬁb Sbbdib bpt:'bll’léb peuverit éllﬁ Ulélﬁllllillt:'b odITS dUutCUuri dUUlb‘ pdl évaiucxliun,
alors le ou les essais n'ont pas besoin d'étre réalisés.

NOTE 2 Voir aussi I'Annexe H. Les exigences de I'Annexe H ne sont pas applicables aux dispositifs de
commande non électroniques, a moins qu'elles ne soient spécifiées dans une partie 2 appropriée de la présente
norme.

4.1 Conditions d’essai

4.1.1 Sauf spécification contraire dans la présente norme, les essais sont effectués sur des
échantillons en état de livraison et montés dans la position spécifiée par le fabricant mais, s'il
y a lieu, dans la position de montage la plus défavorable.

4.1.2 Si la température ambiante est susceptible d'influencer les résultats’des essais, elle
doit étre maintenue a (20 + 5) °C, sauf que, en cas de doute, elle doit étre maintenue a (23 *
2) °C, sauf spécification contraire dans un article particulier.

4.1.3 Les organes de manceuvre sont placés dans leur positien’la plus défavorable, qu'elle
soit repérée, intermédiaire ou de réglage par I'utilisateur, a.umoins que d'autres instructions
ne figurent dans un article particulier.

4.1.4 Sauf spécification contraire dans la présente\norme, les essais sont effectués dans
l'ordre des articles de la présente norme.

Voir aussi I'Annexe H.

4.1.5 Pendant les essais de la présente norme, la manceuvre peut étre effectuée, si besoin
est, par I'équipement d'essai, a I'exception des essais a grande vitesse de 17.12.

4.1.6 Pendant et pour les besaoins'des essais de la présente norme, autres que les essais de
17.12, la liaison de manceuvre peut étre utilisée pour actionner le dispositif de commande
si I'organe de manceuvre n'ést pas livré par le fabricant.

4.1.7 Les taux de variation de la température déclarés en 7.2 et utilisés dans I'Article 17
(soit a4, f4, ay et By\doivent avoir des tolérances d'essai de +12 K/h.

Pour d'autres grandeurs de manceuvre, les taux minimaux et maximaux de variation déclarés
a l'exigence 37 du Tableau 1 et utilisés a I'Article 17 (soit a4, B4, a5 et f,) doivent avoir des
tolérances d'essai telles que spécifiées dans la partie 2 appropriée.

4.1.8 ) Pour tous les essais, les instruments de mesure ou les moyens de mesure utilisés
doivent étre choisis de maniére a ne pas affecter de fagcon sensible les valeurs mesurées.

4.1.9 2 4.1.11 Voir Annexe H.

4.2 Echantillons requis

4.2.1 Un seul échantillon est soumis aux essais des Articles 5 a 11 et 18 a 27, incluant les
annexes y relatives. Un jeu de trois échantillons est soumis aux essais restants.

Si I'un des échantillons ne satisfait pas aux essais des Articles 12 a 17 inclus, I'essai qui a
causé la non-conformité et tous ceux qui I'ont précédé qui peuvent avoir eu une influence sur
le résultat de I'essai sont répétés sur un nouveau jeu d'échantillons identiques aux premiers,
qui doivent alors tous satisfaire a ces essais.
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Le fabricant peut soumettre, en méme temps que le premier jeu d'échantillons d'essai, un ou
plusieurs jeux supplémentaires a utiliser dans le cas ou un échantillon du premier jeu ne
satisferait pas aux essais. En pareil cas, ['autorité responsable des essais peut
immédiatement procéder aux essais complémentaires sur le jeu de remplacement et le jeu
n'est refusé que s'il se produit un autre cas de non-conformité. Si les jeux d’échantillons

supplémentaires ne sont pas soumis en méme temps, la non-conformité d'un échantillon peut
entrainer le rejet de I'ensemble du lot.

NOTE Au Canada et aux Etats-Unis, seulement un échantillon est utilisé pour les essais des Articles 12 a 17
inclus et I'échantillon soumis a essai doit satisfaire aux essais.

4.2.2 Vacant

4.2.3 Pour certains essais destructifs de Ila présente norme, des échantillons
supplémentaires peuvent étre nécessaires.

4.2.4 les dispositifs de commande qui sont prévus pour satisfaire aux” exigences de
plusieurs parties 2 doivent, en général, subir les essais de chaque partie.2 séparément.

NOTE Par un accord entre le fabricant et I'autorité responsable des essais, on Re-vérifie qu'une seule fois les
exigences et essais communs a plusieurs parties 2, a moins que les essais.cdmmuns puissent influencer les
résultats de I'un quelconque des essais particuliers.

4.3 Instructions pour les essais
4.3.1 Selon les échantillons soumis

4.3.1.1 Les dispositifs de commande qui sont squmis a I'essai dans un matériel ou avec
un matériel, peuvent étre soumis a essai soit dans‘te matériel ou avec le matériel, auquel cas
ils sont classés d'aprés la charge spécifique—déclarée, soit séparément, auquel cas ils
peuvent étre classés d'apres, soit la charge\spécifique déclarée, soit une charge résistive
pure, ou encore d'aprés une charge résistive et inductive. Dans I'un ou l'autre des deux
derniers cas, le courant qui circule dans le circuit approprié lorsque le matériel fonctionne
sous charge normale, est considéré comme le courant assigné de ce circuit.

4.3.1.2 Pour tous les dispositifs'de commande soumis a l'essai, que ce soit dans, sur ou
avec un matériel, toutes autrés informations correspondantes spécifiées en 7.2 peuvent étre
obtenues par examen et en’effectuant des mesures sur le matériel soumis.

4.3.1.3 Les dispositifs de commande intégrés sont classés d'aprés la charge spécifique
déclarée et sont soQumis a essai dans le matériel, ou partie de matériel, pour lequel ils sont
prévus.

4.3.1.4 Les'dispositifs de commande qui ne sont pas présentés a I'essai dans ou avec un
matériel. sent soumis séparément aux essais.

4.3.1.5 Les dispositifs de commande destinés a étre utilisés avec des cébles souples
fixés a demeure sont soumis a essai avec le cable approprié raccordé.

4.3.2 Selon les caractéristiques assignées

4.3.2.1 Les dispositifs de commande uniquement prévus pour un courant alternatif sont

Soumis a essal en courant alternatit a la Irequernce assignee, si elle est declaree, Les
dispositifs uniquement prévus pour un courant continu sont soumis a essai en courant
continu. Les dispositifs pouvant fonctionner indifféremment en courant alternatif ou continu
sont soumis a essai dans le cas le plus défavorable

4.3.2.2 Les dispositifs de commande prévus uniquement pour un courant alternatif qui ne
comportent pas de déclaration de fréquence assignée sont soumis a essai a 50 Hz ou 60 Hz,
suivant la valeur la plus défavorable. Les dispositifs de commande ayant une fréquence
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assignée dans une plage déclarée autre que 50 Hz a 60 Hz sont soumis a essai a la
fréquence la plus défavorable dans la plage marquée ou déclarée.

4.3.2.3 Pour l'essai des dispositifs de commande prévus uniquement pour un courant

continu il est tenu compte de l'influence dventuelle de la pg[aﬂte sur le fonctionnement du

dispositif de commande.

4.3.2.4 Lorsque les dispositifs de commande ont des valeurs assignées différentes en
courant alternatif et continu, pour les essais des Articles 12, 13, 14 et 17, deux jeux
d'échantillons sont utilisés, I'un pour les essais aux valeurs assignées alternatives, l'autne
pour les essais aux valeurs assignées continues.

NOTE L'autorité responsable des essais aura toute latitude pour fixer un nombre restreint d'essais.a\effectuer
pour couvrir les diverses valeurs assignées déclarées.

4.3.2.5 Sauf spécification contraire, les dispositifs de commande pour lesquels une ou
plusieurs plages de tensions sont déclarées doivent étre soumis a essai a‘latension la plus
défavorable dans la plage déclarée, cette tension étant multipliée par-le.facteur indiqué a
I'article approprié (voir 4.3.2.7).

4.3.2.6 Pour les dispositifs de commande pour lesquels plusieurs valeurs assignées de
tension ou de courant sont déclarées ou marquées, les essais.de I'Article 17 sont répétés
pour chaque combinaison de tension et courant assignés.

NOTE L'autorité responsable des essais aura toute latitude pour fixer un nombre restreint d'essais a effectuer
pour couvrir les diverses valeurs assignées déclarées.

4.3.2.7 Pour les dispositifs de commande_pour lesquels une plage de tensions est
déclarée, les essais sont effectués sur un jeu'd’échantillons & chaque limite de la plage, a
moins que la différence entre les limites deMa plage ne dépasse pas 10 % de la valeur
moyenne de la plage, auquel cas les essais sont effectués sur un seul jeu d'échantillons a la
limite supérieure de la plage.

4.3.2.8 Les dispositifs de commande destinés a fonctionner avec une alimentation
particuliere sont soumis a essai‘avec cette alimentation.

4.3.2.9 Un circuit de raccordement au réseau d’alimentation en courant continu est classé
comme circuit TBTS/TBER, circuit TBT ou circuit de tension réseau en fonction de la tension
maximale de fonctionnement de I’'alimentation. Cette tension maximale de fonctionnement doit
tenir compte de lacitension flottante" de charge de pile secondaire associée au réseau
d’alimentation prévl, indépendamment des caractéristiques assignées de tension indiquées
pour I’'équipemeéant.

NOTE Ladtension flottante est la tension constante appliquée en permanence a une cellule voltaique pour la
maintenir complétement chargée. La tension flottante varie de maniére significative selon la composition chimique
et la construction de la pile secondaire et en fonction de la température ambiante.

4.3:2.10 Les dispositifs de commande alimentés par piles rechargeables font l'objet
d‘essais supplémentaires conformément a I’Annexe V.

4.3.2.11 Voir Annexe J.

4.3.3 Selon la protection contre les chocs

4.3.3.1 Si, dans les dispositifs de commande des classes 0, 0l ou I, ou dans les
dispositifs de commande destinés a des matériels des classe 0, 0l ou I, certaines parties
sont tenues d’avoir une double isolation ou une isolation renforcée, ces parties sont
contrélées selon les exigences appropriées spécifiées pour les dispositifs de commande de
la classe ll.
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4.3.3.2 Dans tout dispositif de commande de la classe | ainsi que dans tout dispositif de
commande utilisé dans un matériel de la classe |, des surfaces accessibles métalliques non
mises a la terre et des surfaces accessibles isolantes doivent étre munies d'une isolation
conforme aux exigences pour un dispositif de commande de la classe Il (voir 9.1.1).

4.3.3.3 Si, dans les dispositifs de commande des classes 0, 0I, | ou Il, ainsi que les
dispositifs de commande destinés a des matériels des classes 0, 0I, | ou Il, certaines
parties sont tenues d’étre alimentées a I'aide de circuits TBTS, ces parties sont également
contrélées selon les exigences appropriées pour la protection par Il'utilisation de TBTS de
11.2.6.

Si, dans les dispositifs de commande de la classe | ou des dispositifs de commande
destinés a des matériels de classe I, certaines parties sont tenues d’étre alimentégS:a l'aide
de circuits TBTP, ces parties sont également contrélées selon les exigences approptiees pour
la protection par I'utilisation TBTP de 11.2.6.

NOTE Par définition (2.7.5), les dispositifs de commande de la classe Il ne peuvent,pas/utiliser des circuits
TBTP.

4.3.4 Selon les variantes du fabricant

4.3.4.1 Les dispositifs de commande identiques mais quippeuvent étre ajustés par le
fabricant ou qui peuvent en cours de fabrication recevoir .des composants ou des parties
différentes auxquelles correspondent des valeurs, des -temps ou des séquences de
fonctionnement différentes sont, pour les besoins de la.présente norme, traités comme un
lot homogéne. Normalement, les dispositifs de commande qui sont ajustés pour les
conditions de service les plus séveres sont cansidérés comme suffisants. Cependant,
l'autorité responsable des essais peut exiger désy€chantillons supplémentaires, ajustés a
d'autres valeurs, s’il peut étre démontré clairement que ces valeurs sont nécessaires a
I'approbation de la totalité de la plage.

4.3.4.2 Dans ces cas, une attention particuliere doit étre portée aux variations éventuelles
des tolérances de fabrication et~de' la dérive des valeurs, temps et séquences de
fonctionnement et, pour les dispositifs de commande sensibles, aux valeurs minimales et
maximales des pentes de variation,de la grandeur de manceuvre appropriée qui peuvent étre
applicables aux différentes parties de la plage.

4.3.5 Selon la fonction

4.3.5.1 Les dispositifs de commande a plusieurs fonctions doivent, selon 6.3, étre
généralement souymis a essai séparément pour chacune de ces fonctions. Pendant les essais
de contréle d'une‘fonction particuliere, les grandeurs de manceuvre et les moteurs primaires
associés aux jautres fonctions doivent étre maintenus a la valeur et la position les plus
seéveres de-laou des plages déclarées.

4.3.5.2_ De tels dispositifs de commande ne disposant pas d'une section appropriée de
I'Actiele 17 doivent étre soumis a essai suivant un processus décidé par accord entre le
fabricant et l'autorité responsable des essais de sorte que les valeurs, le temps et les
séquences de fonctionnement essentiels prévus soient soumis a essai.

4.3.5.3 Tout dispositif de commande ayant une fonction qui n'est pas classée en 6.3, ou
dans la partie 2 appropriée, peut étre soumis a essai et approuvé suivant cette norme, sauf

pour I'Article 17. Un programme d'essai pour I'Article 17 doit étre basé dans la mesure du
possible sur I'objectif de cet article et doit étre décidé par accord entre le fabricant et l'autorité
responsable des essais.

4.3.5.4 Voir Annexe J.
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5 Caractéristiques assignées

5.1 Tension assignée maximale

L a tension aecigmﬁp maximale est 690 \/

5.2 Vacant
5.3 Conformité

La conformité de 5.1 et 5.2 est vérifiée par les exigences d'informations de I'Article 7.

6 Classification
Les dispositifs de commande sont classés:

6.1 Selon leur alimentation

6.1.1 Dispositifs pour courant alternatif seulement

NOTE 1 Les dispositifs pour courant alternatif seulement ne peuvent étrenutilisés dans les circuits a courant
continu que si le courant ne dépasse pas 10 % du courant alternatif assigné ou 0,1 A suivant la valeur la plus
faible.

NOTE 2 Des essais supplémentaires peuvent étre requis pour établiriles valeurs assignées en courant continu.
6.1.2 Dispositifs pour courant continu seulement.

6.1.3 Dispositifs pour courants alternatif et cohtinu.

6.1.4 Dispositifs pour alimentation spécifique ou multiple.

6.1.5 Dispositifs alimentés par pile.

6.2 Selon le type de charge associé a chaque circuit du dispositif de commande

Un dispositif de commande a plusieurs circuits ne nécessite pas d’avoir la méme
classification pour chaque circuit.

6.2.1 Circuits pour charges pratiquement résistives dont le facteur de puissance n'est pas
inférieur a 0,95.

NOTE De tels cireuits sont utilisables avec des charges inductives & condition que le facteur de puissance ne soit
pas inférieur al0,8 et que la charge inductive soit limitée a 60 % du courant assigné avec charge résistive. Ces
circuits sont également utilisables avec d'autres charges réactives ne dépassant pas 10 VA, a condition que le
courant réactif ne dépasse pas 5 % du courant résistif assigné.

6.2.2- Circuits pour charges résistives ou pour charges inductives dont le facteur de
puissance n'est pas inférieur a 0,6 ou pour charge mixte (résistive et inductive).

NOTE 1 Comme exemple, on peut citer le circuit d'un ventilateur qui incorpore a la fois un élément chauffant et
un moteur.

NOQTE 2 les circuits nour charges inductives seulement neuvent soit étre classés conformément 3 622 _ le
™ £~ ™ T

fabricant déclarant que la charge résistive est égale a la charge inductive, soit étre classés pour une charge
spécifique déclarée.

6.2.3 Circuits pour charges spécifiques déclarées.

NOTE Comme exemples, on peut citer les circuits qui commandent les lampes a filament de tungsténe ou
fluorescentes, des charges fortement inductives dont le facteur de puissance est inférieur a 0,6, des charges
capacitives et des contacts destinés a ne travailler qu'a vide.
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6.2.4 Circuits pour courant inférieur a 20 mA.

NOTE Comme exemples, on peut citer les circuits de commande des voyants au néon ou des lampes de
signalisation.

6.2.5 Circuits pour moteurs alternatifs, dont les caractéristiques de charge sont définies
dans la déclaration du fabricant du dispositif de commande.

6.2.6 Circuit pour auxiliaires.

6.3 Selon leurs fonctions

Un dispositif de commande peut étre classé pour plusieurs fonctions, auquel cas.il'est dit
dispositif de commande multifonction.

NOTE Toute action manuelle d'un dispositif de commande automatique ou une action“manuelle distincte
faisant partie intégrale d'un dispositif de commande automatique n'est pas classée suivant 673.

6.3.1 — thermostat;
6.3.2 — limiteur de température;
6.3.3 — coupe-circuit thermique;

6.3.4 Vacant

6.3.5 — régulateur d'énergie;

6.3.6 — minuterie;

6.3.7 — minuterie cyclique;

6.3.8 — dispositif de commande manuelle;

6.3.9 — dispositif de.commande sensible (autre que les dispositifs classés de 6.3.1 a
6.3.4);

6.3.10 - dispositif de commande a fonctionnement électrique;

6.3.11 - dispositif de protection de moteur;

6.3.11.1y~ protecteur thermique ;

6:3.12 — électrovanne;

6.3.13 - mécanisme a fonctionnement électrique;

6.3.14 — dispositif de commande de protection;:

6.3.15 - dispositif de commande de fonctionnement.

NOTE Des classifications complémentaires peuvent étre données dans les parties 2 adéquates.
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6.4 Selon les caractéristiques du fonctionnement automatique

6.4.1 — action de type 1;

6.4.2 — action de type 2:

6.4.3 Les actions de type 1 et les actions de type 2 sont de plus classées suivant une ou
plusieurs caractéristiques de construction ou de fonctionnement suivantes:

NOTE 1 Ces classifications supplémentaires ne sont applicables que si les déclarations correspondantes sont
faites et tous les essais appropriés satisfaits.

NOTE 2 Une action comportant plus d'une caractéristique peut étre classée par une combinaison des Mettres
appropriées, par exemple type 1.C.L ou type 2.A.E.

NOTE 3 Une action manuelle n’est pas classée selon 6.4.3.

6.4.3.1 — fonctionnement se traduisant par une coupure totale de circuit (type 1.A ou
2.A);

6.4.3.2 — fonctionnement se traduisant par une microcoupure(type 1.B ou 2.B);

6.4.3.3 — fonctionnement se traduisant par une micro-interruption (type 1.C ou 2.C);

6.4.3.4 — mécanisme a déclenchement libre ne pouvant étre, méme momentanément,

réarme en présence d'une panne (type,7-D’'ou 2.D);

6.4.3.5 — mécanisme a déclenchement libre'n’empéchant pas I'ouverture ou le maintien
fermé de ses contacts tant queda‘panne persiste (type 1.E ou 2.E);

NOTE Un exemple est un dispositif sensible{_au courant qui est tenu de, ou peut, étre réenclenché
momentanément pour détecter si le courant de panne persiste.

6.4.3.6

action d'un dispositif qui ne peut étre réenclenchée qu'a I'aide d'un outil (type
1.F ou 2.F);

6.4.3.7 — action d'un dispositif qui n'est pas destinée a étre réenclenchée dans les
conditions.de charge électrique (type 1.G ou 2.G);

6.4.3.8 — un mécanisme a déclenchement libre dans lequel I'ouverture des contacts ne
peut ~étre empéchée, et qui peut étre remis a la position fermé aprés
rétablissement des conditions de fonctionnement normal si le moyen de
rearmement est maintenu en position réarmement (type 1.H ou 2.H);

6.4.3.9 — un mécanisme a déclenchement libre dans lequel I'ouverture des contacts ne
peut étre empéchée et pour lequel le fonctionnement du dispositif de
commande en tant que dispositif a réarmement automatique n'est pas admis si
le moyen de réarmement est maintenu en position réarmement ou mise en
marche (type 1.J ou 2.J);

6.4.3.10 - pour les actions de détection, pas d'accroissement de la valeur de
fonctionn : 'élé ou des parties

reliant I'élément sensible a la téte de commande (type 1.K ou 2.K);

6.4.3.11 — une action qui ne nécessite pas de source d'énergie auxiliaire externe
d'alimentation électrique pour le fonctionnement envisagé (type 1.L ou 2.L);

6.4.3.12 - une action qui fonctionne aprés une période de vieillissement déclarée (type
1.M ou 2.M).
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6.4.3.13 Voir Annexe H.

6.5 Selon le degré de protection et le degré de pollution

6.5.1 Selon les degrés de protection procurés par les enveloppes contre |la pénétration de

corps solides et de poussiéres (voir IEC 60529):
IPOX, IP1X, IP2X, IP3X, IP4X, IP5X, IP6X.

6.5.2 Selon le degré de protection procuré par les enveloppes contre les effets nuisibles dus
a la pénétration de I'eau (voir IEC 60529):

IPXO0, IPX1, IPX2, IPX3, IPX4, IPX5, IPX6, IPX7, IPX8.

NOTE 1 Un dispositif de commande destiné a étre utilisé dans un environnement particulier\peut étre utilisé
dans un environnement différent a condition que I'appareil soit muni d'une protection complémentaire appropriée,
si elle est prévue.

NOTE 2 Combinaisons préférentielles de degrés de protection selon 6.5.1 et 6.5.2:

Premier chiffre Deuxiéme chiffre caractéristique
caractéristique A . )
Protection contre la pénétration d’eau
Protection contre la
pénétration des corps
étrangers
0 1 2 3 4 5 6 7 8

0 IP0O0O
1
2 IP20 P21
3
4 P41 IP43 | IP44
5 IP54 | IP55
6 IP65 IP67 | IP68

6.5.3 Selon le ou les degrés-de pollution pour le ou lesquels le dispositif de commande
est déclaré. Voir Annexe N\

NOTE |l est possible que;™si un dispositif de commande est monté selon la déclaration du fabricant, différentes
parties du dispositif de_commande soient dans des macro-environnements ayant des degrés de pollution
différents.

6.6 Selon‘le mode de connexion

6.6.1 (Dispositif comportant au moins une borne destinée a étre reliée a un cablage fixe.

NOTE Au Canada et aux Etats-Unis, les conducteurs flottants sont admis.

6.6.2 Dispositif comportant au moins une borne destinée au raccordement d'un céable
souple.

Un dispositif de commande peut étre classé selon 6.6.1 et 6.6.2.
6.6.3 Dispositif sans borne destinée a la connexion de conducteurs externes.

Ce type de dispositif n'est destiné qu'au raccordement de conducteurs intégrés ou
internes.
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6.6.4 Dispositif destiné a la connexion de pile primaire.

6.6.5 Dispositif destiné a la connexion de pile secondaire (cellule rechargeable).

P . . . . AN R .
67 Setonmtestimites detempérature ambianteimposées a ta téte decommmande

6.7.1 Dispositif dont la téte de commande est utilisable a une température ambiante se
situant entre une valeur minimale (7,;,) de 0 °C et une valeur maximale (Tmax) de 55 °C.

6.7.2 Dispositif dont la téte de commande est destinée a fonctionner a une température
ambiante ayant une valeur maximale (Tmax) autre que 55 °C, mais non inférieure a 30 °C) ou

une valeur minimale (T,y;,) inférieure & 0 °C, ou les deux.

NOTE Les valeurs préférentielles pour Tp,.x sont 30 °C, 55 °C, 70 °C, 85 °C, 105 °C, 125 °C, 150:°C. Les valeurs
préférentielles pour Ty, sont 0 °C, —10 °C, —20 °C, —30 °C et —40 °C.

Des valeurs différentes de ces valeurs préférentielles sont possibles.

6.8 Selon la protection contre les chocs électriques

6.8.1 Dispositifs de commande intégrés:

NOTE Un dispositif de commande intégré n’est pas classé, mais est rattaché a la classe du matériel dont il fait
partie.

6.8.2 Dispositifs de commande incorporés a utiliserdans:

6.8.2.1 - du matériel de la classe 0;

6.8.2.2 - du matériel de la classe 0l;

6.8.2.3 - du matériel de la classeq{;

6.8.2.4 — du matériel de la classe Il;

6.8.2.5 — du matériel dewla classe Ill.

NOTE 1 Pour la coordination des classes O, I, Il et Ill de matériels électriques, voir I'lEC 61140 et pour les

mesures de protection dans l'installation électrique, voir I'|EC 60364.

NOTE 2 Un dispositif de commande destiné & étre incorporé dans un matériel d'une classe particuliére peut
aussi étre utilisé pour une classe différente si les dispositions appropriées sont prises dans le matériel.

6.8.3 Dispositifs de commande intercalés dans un cable souple, dispositifs de
commande séparés ou dispositifs de commande a montage indépendant:

6.8.3.1 — de classe O;
6.8.3.2 - de classe 0Ol;

6-8-3-3

[0R
P

clacca |-
556

6.8.3.4 - de classe ll;

6.8.3.5 — de classe Illl.

NOTE 1 Pour la coordination des classes O, I, Il et Ill de matériels électriques, voir I'lEC 61140 et pour les
mesures de protection dans l'installation électrique, voir I'lEC 60364.
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NOTE 2 Un dispositif de commande destiné a étre incorporé dans un matériel d'une classe particuliére peut
aussi étre utilisé pour une classe différente si les dispositions appropriées sont prises dans le matériel.

6.8.4 Dispositifs de commande utilisant la TBTS ou la TBTP pour la protection contre les
chocs électriques

6.8.4.1 Dispositifs de commande utilisant un ou plusieurs circuits TBTS, et le cas échéant,
les informations déclarées dans le Tableau 1, exigence 86

6.8.4.2 Dispositifs de commande utilisant un ou plusieurs circuits TBTP, et le cas échéant,
les informations déclarées dans le Tableau 1, exigence 86

6.9 Selon le type de coupure ou d'interruption du circuit:

6.9.1 — coupure totale;

6.9.2 — microcoupure;

6.9.3 — micro-interruption;

6.9.4 — coupure sur tous les pdles;
6.9.5 — Voir Annexe H.

NOTE 1 Certaines normes particulieres du matériel peuvent exiger une Coupure totale, d'autres peuvent
autoriser une coupure totale ou une microcoupure et, pour certaines “\normes particuliéres, une micro-
interruption est suffisante.

NOTE 2 Les diverses fonctions d'un méme dispositif peuvent se traduire par des types différents de coupure ou
d'interruption de circuit.

6.10 Selon le nombre de cycles de manceuvre (M) pour chaque action manuelle

Les valeurs préférentielles sont:

6.10.1 100 000 cycles;
6.10.2 - 30 000 cycles;
6.10.3 - 10 000 cycles;
6.10.4 - 6 000 cycles;
6.10.5 — 3000 cycles);
6.10.6 — 300 cyéles )
6.10.7 — 30.¢ycles ).

) Ces valeurs ne sont applicables qu'a des actions de commande réservées a certains types de matériel et a

des(applications telles que les dispositifs a prises de tension multiples, les dispositifs a position été/hiver
pour Chauffe-eau et lorsque la norme particuliére le permet explicitement.

NOTE Pour les dispositifs a plusieurs actions manuelles, une valeur différente peut étre déclarée pour

chacune. Pour les dispositifs a plusieurs positions ARRET, on considére que chaque déplacement d'une
position ARRET a la suivante constitue un cycle de manceuvre.

6.11 Selon le nombre de cycles automatiques (A) pour chaque action automatique

Les valeurs préférentielles sont:
6.11.1 — 300 000 cycles;
6.11.2 - 200 000 cycles;

6.11.3 - 100 000 cycles;
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6.11.4 - 30 000 cycles;

6.11.5 - 20 000 cycles;
6.11.6 — 10 000 cycles;
6.11.7 — 6 000 cycles;
6.11.8 — 3000 cycles ";
6.11.9 — 1000 cycles ";
6.11.10 — 300 cycles 2);
6.11.11 — 30 cycles 7"
6.11.12 — 1 cycle >

Non applicable aux thermostats et autres dispositifs a action cyclique rapide.
N'est applicable qu'a un réarmement manuel.

8) Uniquement pour les dispositifs a action unique nécessitant le remplagement d'un élément aprés chaque
fonctionnement.

Ne peut étre réarmé qu'au cours de I'entretien opéré par le fabricaht.
NOTE Pour les dispositifs a plusieurs actions automatiques, une valeur différente peut étre déclarée pour

chaque action.

6.12 Selon les limitations de température applicables a la surface de montage du
dispositif de commande

6.12.2 Dispositif pour montage sur unge surface dont la température ne dépasse pas de plus
de 20 K la température ambiante classée comme en 6.7.

6.12.2 Dispositif pour montage)sur une surface dont la température dépasse de plus de
20 K la température ambiante classée comme en 6.7.

NOTE C'est par exemple lelcas d'un dispositif de commande qui est monté sur le compresseur d'un
réfrigérateur, la surface dé'fmontage étant a 150 °C alors que |'élément sensible est a —10 °C et que la
température ambiante n’est-que de 30 °C.

6.13 Selon la valeur de l'indice de résistance au cheminement (IRC) du matériau
isolant-employé

6.13.1 = “matériau du groupe de matériaux Illb ayant un IRC de 100 et au-dessus, jusqu'a
+75 exclu;

6.13:2 - matériau du groupe de matériaux llla ayant un IRC de 175 et au-dessus, jusqu'a
400 exclu;

6.13.3 - matériau du groupe de matériaux Il ayant un IRC de 400 et au-dessus, jusqu'a
600 exclu;

6.13.4 - matériau du groupe de matériaux | ayant un IRC de 600 et au-dessus.

6.14 Selon la période des contraintes électriques auxquelles sont soumises les parties
isolantes qui portent des parties actives et entre des parties actives et des
éléments métalliques mis a la terre

6.14.1 — période courte;
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6.14.2 - période longue.
NOTE On considére que la période des contraintes électriques est longue lorsque le dispositif de commande

est incorporé a un matériel a service continu; et également lorsque le c6té amont d'un dispositif de commande
incorporé a tout autre matériel n'est pas habituellement isolé du réseau par Il'enlévement d'une fiche de

—bramnchementou par te fonctionmement ot umdispositifdecommmandefourmissant umecoupure totate:

6.15 Selon la construction

6.15.1 — dispositif de commande intégré;

6.15.2 — dispositif de commande incorporé;

6.15.3 — dispositif de commande intercalé dans un cable souple;
6.15.4 — dispositif de commande séparé;

6.15.5 — dispositif de commande a montage indépendant pour:
6.15.5.1 — montage en surface;

6.15.5.2 — montage encastré;

6.15.5.3 — montage sur un panneau.

6.15.6 Voir Annexe J.

6.16 Selon les exigences de vieillissement(Y) du matériel dans ou avec lequel le
dispositif de commande est destiné a'fonctionner

6.16.1 60 000 h;

6.16.2 30 000 h;
6.16.3 — 10 000 h;
6.16.4 — 3000 h;
6.16.5 — 300 h;

6.16.6 — 15'h.

NOTE (Les dispositifs de commande qui fonctionnent pendant les essais d'échauffement ou d'endurance de la
normé du matériel ne sont pas classés selon 6.16.6.

6.17 Selon l'utilisation de la thermistance

Voir Annexe J.

6.18 Selon les classes de fonctions de commande

Voir Annexe H.
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7 Information

7.1 Exigences générales

Le fabri e di itifs d e doit fourni les inf : les afi _

— un dispositif de commande approprié puisse étre sélectionné;

— le dispositif puisse étre monté et utilisé d'une maniére telle qu'il satisfasse aux exigences
de la présente norme; et

— les essais correspondants puissent étre effectués pour déterminer la conformité aux
exigences de la présente norme.

7.2 Méthodes pour fournir les informations

7.2.1 Les informations doivent étre présentées en utilisant une ou plusieurs.des méthodes
suivantes. Les informations spécifiées pour les dispositifs de commande et la méthode
appropriée pour fournir ces informations doivent suivre les dispositions du'Tableau 1.

NOTE 1 La présentation du Tableau 1 n'est pas nécessairement la forme pratique utilisée pour I'échange
d'informations entre le fabricant et le laboratoire.

— Marquage (C) — ces informations doivent se trouver sur e dispositif méme, sauf que,
dans le cas d'un dispositif de commande intégré, ce marquage peut se trouver sur une
partie adjacente du matériel a condition qu'il soit évident-qu'il s'agit du marquage destiné
au dispositif.

NOTE 2 Les informations données par le marquage (C) ‘peuvent également étre comprises dans la
documentation (D,E).

— Documentation sur copie papier (D) — ces informations doivent étre fournies a I'utilisateur
ou a l'installateur du dispositif de commande et doivent étre composées d’instructions
lisibles. Chaque dispositif doit &tre accompagné par ce genre d'informations. Les notices
d'instructions ainsi que les autres documents spécifiés dans la présente norme doivent
étre rédigés dans la ou les langues officielles du pays dans lequel le dispositif est
destiné a étre vendu.

Pour les dispositifs de commande destinés a étre exclusivement livrés au fabricant du
matériel, les notices d'instruction peuvent étre remplacées par un dépliant, de Ia
correspondance techniqie ou un schéma, etc. Il n’est pas nécessaire que chaque
dispositif soit accompagné d'un document de ce genre.

— Documentation sun“supports électroniques sur mémoire interne ou externe (E) — ces
informations sonth\données comme variantes aux informations fournies en (D).

— Déclaration (X) — ces informations doivent étre fournies a l'autorité responsable des
essais en-fonction d'accords passés entre cette autorité et le fabricant. Elles peuvent étre
présentées, par exemple, sous forme de marquage apposé sur le dispositif, de dépliant,
de correspondance technique ou de schémas, ou encore, dans le cas d'un dispositif
soumis sur, dans ou avec un matériel, sous forme de mesures et d'examens du matériel
soumis. Il convient de fournir également ces informations au fabricant du matériel, selon
le cas.

7.2.2 Les informations présentées comme exigées au titre du marquage (C) ou de la
documentation (D,E) doivent également étre fournies a I'autorité responsable des essais sous
une forme convenue si cette autorité I'exige.

7.2.3 Pour les dispositifs de commande soumis dans, sur ou avec un matériel, I'exigence
de documentation (D,E) est remplacée par une exigence de déclaration (X).

7.2.4 Pour un dispositif de commande intégré qui fait partie d'un dispositif plus
complexe, le marquage relatif au dispositif de commande intégré peut étre compris dans le
marquage du dispositif plus complexe.
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7.2.5 L'exigence de documentation (D,E) est considérée comme satisfaite si l'information
nécessaire a été fournie par marquage (C).

7.2.5.1 L'exigence de déclaration (X) est considérée comme satisfaite si I'information
nécessaire a été fournie soit par la_documentation (DJF) soit par marguage ((‘)

7.2.6 A l'exception des cas prévus en 7.4, toutes les informations sur les dispositifs de
commande intégrés sont fournies par déclaration (X). Sauf spécification contraire indiquée
dans une partie 2 pour les dispositifs de commande incorporés, les seules—margues
obligateires marquages exigés sont le nom du fabricant ou sa marque de fabrique etcla
référence unique de type, si les autres marquages exigés sont fournis dans) la
documentation (D,E). Pour les dispositifs de commande incorporés déclarés—au-peint a
I’exigence 50, se reporter aux explications contenues dans la documentation (D,E) selon
7.2.1.

7.2.7 Pour les dispositifs de commande qui ne sont pas intégrés ou incerporés, quand le
manque de place empéche la lisibilité du marquage spécifié, le dispositif .doit étre marqué
uniquement de la référence unique de type et du nom du fabricant{ou de sa marque de
fabrique. Les autres marquages-nécessaires exigés doivent figurersdans la documentation
(D.E).

7.2.8 |l est permis d'apposer des marquages supplémentairesy a condition qu'ils ne risquent
pas d'engendrer des malentendus.

7.2.9 Les symboles utilisés doivent étre les suivants:

AMPEreS. ..o L A

VOIS oo Kl T \%

WatS o N e w

VOItS-ampPeres .....ooiiiiiiiiiiieieieee et VA

Courant alternatif (monophasé) ... ..o, ~ |[EC 60417-5032
(2002-10)

Courant alternatif (triphasé)..@u....coccovveiiiiiii 3~

Courant alternatif (triphasé avec neutre) ............ccooeeiiennn. 3N~

COUTANt CONLINU ... oy, 2o " IEC 60417-5031
%02 10)

Constructiop'declasse Il .......ccooiiiiiiiiiiii IEC 60417-5172
(2003-02)

Dispositif de commande de classe lll.............................. @IEC 60417-5180
(2003-02)

Limites de température ambiante de la téte de commande T (La lettre T est précédée du signe

moins et de la valeur numérique
de la température la plus basse si
Tmin €st plus basse que 0 °C; elle

€St suivie de la valeur numerique
de la température la plus élevée
si Tphax différe de 55 °C.)

Courant assigné du fusible correspondant en ampéres....... ‘E‘
IEC 60417-5016 (2002-10)

FrEQUENCE ...oeiiieii e, Hz
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BOrnNe de teITE ... e @ IEC 60417-5019
(2006-08)
Mise a la terre fonctionnelle ..., é IEC 60417-5018

(2044 _O7)\
\ZU T TUT)

Pour l'identification du degré de protection procuré par Il'enveloppe, les symboles de 6.5
doivent étre utilisés.

NOTE 1 Les informations sur la tension et le courant assignés peut se faire en chiffres seulement, la valeur du
courant assigné étant placée devant ou au-dessus de celle de la tension assignée dont elle est séparéepar,un
trait. Pour les circuits & charge résistive ou inductive, le courant assigné pour la charge inductive figure entre
parenthéses a la suite du courant assigné pour la charge résistive. Le symbole désignant la “nature de
I'alimentation suit les indications de courant et de tension.

La tension, le courant et le type d'alimentation peuvent étre indiqués comme suit:

16 (3) ~
250

16 (3) A250V~ ou 16 (3)/250~ ou
NOTE 2 Exemples de la fagon de fournir des informations concernant les limites de~température d'un dispositif:
— 20T 30 (soit moins 20 °C jusqu'a plus 30 °C);
— T85 (soit 0 °C jusqu'a 85 °C).

NOTE 3 Pour des charges spécifiques déclarées, il est possible de~se référer a un schéma ou a des types, par
exemple:

«moteur électrique, n° de schéma ..., n° de nomenclature ... fabriqué par ... ou 5 x 80 W, fluorescent».
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Article ou

Information Méthode
paragraphe
1 Nom du fabricant ou sa marque de fabrique 7.2.6 C
2 Référence unique de type @ 2.11.1, C
2.13.1,7.2.6
3 Tension assignée ou plage de tensions assignées, en volts (V) 212,432 C
14.4,
4 Type d'alimentation, sauf si le dispositif de commande peut fonctionner 4.3.2,6.1 C
indifféremment en courant alternatif ou continu, ou si les caractéristiques
assignées sont les mémes dans les deux cas
Fréquence si elle n'est pas comprise dans la plage de 50 Hz a 60 Hz inclus 4.3.2 C
Fonction du dispositif de commande 22,424,435, DouE
6.3, 17.16
6a Construction du dispositif de commande et si celui-ci est électronique 6.15, Annexe B X
H, H12.5.7
7 Le type de charge contrdlé par chaque circuit ? 6.2 14, 17, C
23.1.1
15 Degré de protection procurée par I'enveloppe © 6.5.1, 6.5.2 C
11.5
17 Bornes susceptibles d'étre reliées a des conducteurs externes, de phase) de 6.6, 7.4.2 C
neutre, ou indifféremment a I'un ou l'autre 7.4.3
18 Bornes de conducteurs externes prévues pour une gamme de dimensions de 10.1 DouE
conducteur plus étendue que celles qui figurent dans le Tableau)3
19 Pour les bornes sans vis, moyen de connexion et de déconnexion des 10 D
conducteurs 9, si non immédiatement identifiables
20 Détail des conducteurs spéciaux destinés a étre reliés aux bornes prévues 10.2.1 DouE
pour les conducteurs internes
21 Température maximale des bornes pour conducteurs internes et bornes 14 X
pour conducteurs externes de dispositifs dé,commandes intégrés et
incorporés, si supérieure a 85 °C
22 Limites de température applicables a la téte de commande si T\, est 6.7, 14.5 C
inférieure a 0 °C ou T, autre que 55°C 14.7,17.3
23 s} Température 6.12.2, 14 .1, C
maximale de la surface de montag® (T ,.,) si elle s’écarte de plus de 20 K 17.3
de T ..
24 Classification du dispositif-selon la protection contre les chocs électriques 6.8 X
25 Pour les dispositifs de.classe Il, symbole de la construction de classe Il 7.3 C
26 Nombre de cycles desmanceuvre (M) pour chaque action manuelle 6.10, 17.10, X
17.11
27 Nombre de gyeles automatiques (A) pour chaque action automatique 6.11, 17.8, X
17.9
28 Périodeide ‘vieillissement (Y) pour dispositifs de commande avec action de 6.16, 17.6 X
type~tMou 2M
29 Pour chaque circuit, type de coupure ou d'interruption X
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Tableau 1 (2 sur 4)

Information Article ou Méthode
paragraphe
30 IRC des matériaux isolants utilisés 6.13 X
Tableau 23, Note de
bas de tableau b,
Tableau 24, Note de
bas de tableau d,
21.2.7
31 Méthode de montage du dispositif © 11.6 D
31a Méthode de mise a la terre du dispositif de commande 7.4.3,9,9.1.1, D
9.1.2
32 Type de fixation des cables souples fixés a demeure f 10.1, 11.7 BD-ou E
33 Condition de transport prévue du dispositif de commande 9 16.1 X
34 Détail de toute limitation du temps de fonctionnement h 14,17 DouE
35 Période de contraintes électriques dans les parties isolantes 6.14 X
36 Limites de la grandeur de manceuvre pour tout élément sensible au- 113.2 X
dessus desquelles une microcoupure est sire (voir aussi I'Article H.7,
point 36)
37 Pente minimale ou maximale de variation de la grandeur de manceuvre, 4.1.7, 15, 17 X
ou fréquence cyclique minimale ou maximale dans le cas d'un dispositif,
de commande sensible i
38 Valeurs de dépassement de la grandeur de manceuvre nécessaires au 17 X
bon fonctionnement ou utilisables pour les essais, pour les dispositifs
de commande sensibles
39 Action de type 1 ou de type 2 6.4 DouE
40 Caractéristiques complémentaires pour action de type\1 ou de type 2 6.4.3,11.4 DouE
41 Tolérance de fabrication et condition d'essai correspondante 2.11.1, 11.4.3, 15, X
17.14
42 Dérive 2.11.2, 11.4.3, 15, X
16.2.4
43 Caractéristiques de-reenclenchementpouraction-de-coupe-eireuit 6.4,11.4.11, DouE
réarmement pour action de court-cificuit ! 11.4.12
44 Si le dispositif de commande.est-destiné a étre tenu a la main ou a X
étre incorporé a un matériel tenu'a la main
45 Limitation éventuelle du.nombre et de la répartition des réceptacles de 10.2.4.4 DouE
connecteurs a languette\pouvant étre montés
46 Toute action de type-2 doit étre congue de maniére a confiner la 11.4.3 DouE
tolérance de fabrication et la dérive de sa valeur de fonctionnement,
de son temps.de/fonctionnement ou de sa séquence de
fonctionnement dans la limite déclarée dans les exigences 41, 42 et 46
du Tableau 1
47 Extension de tout élément sensible 2.8.1 B X
48 Valeur(s) de fonctionnement ou temps de fonctionnement 2.3.11, 2.3.12, D
6.4.3.10, 11, 14,
15.6,17
49 Degré de pollution du dispositif de commande 6.5.3 DouE
50 Dispositif de commande prévu pour livraison exclusive au fabricant de 7.2.1,7.2.6 X
matériel
5T Températures de Iessal au fil Incandescent 21271, 2122, X

21.2.3et21.2.4

52 a 60 Voir Annexe H

61 a 65 Voir Annexe J

66 a 74 Voir Annexe H
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Tableau 1 (3 sur 4)

Information Article ou Méthode
paragraphe
75 Tension assignée de chac 2112 201 DouFE
76 Type de revétement-detaplague-de—cireuit de protection de la carte de circuit | Annexe P ou X
imprimé Annexe Q
77 Température pour I'essai a la bille 21.2.1,21.2.2, b X
21.23et21.24
78 Couple maximal déclaré sur manchon simple utilisant des matériaux Tableau 20, DouE
thermoplastiques Note de bas de
tableau a
79 Degré de pollution dans le microenvironnement de la ligne de fuite ou Tableau H.24 B X
distance dans I’air, si plus propre que celui du dispositif de commande, et
comment il est congu
80 Tension assignée de choc pour la ligne de fuite ou distance dans I’air, si Tableau Hy24 DouE
différente de celle du dispositif de commande, et comment elle est réalisée
81 Les valeurs prévues pour les tolérances des distances pour lesquelles Tableau H.24 b X
I'exclusion du mode de panne «court» est revendiquée
82 Voir Annexe J
85 Pour les dispositifs de classe Ill, symbole de la construction de classe Hl 7.4.6 C
86 Pour les circuits TBTS ou TBTP, les limites TBT réalisées 2.1.5,8.1.1, B X
T.3.2
2.1.4,6.8.4.1, DX
6.8.4.2,8.1.1
Valeur de la tension accessible du circuit TBTS/TBTR{ si elle différe de 8.1.1,
et de la ou des normes de produit auxquelles il est fait référence pour
I’application de la commande, dans laquelle le oli)les niveaux TBTS/TBTP
sont donnés.
88 Voir Annexe U
89 Essais et groupes d’émission tels que déclarés selon la CISPR 11 23.2, H.23.1.2
90 Les essais d'immunité pour les dispositifs de commande de protection Tableau H.13
destinés a étre utilisés avec les(appareils relevant de I'lEC 60335
91 a 94 Voir Annexe H
95 Courant de court-circuit.maximal comme déclaré 11.3.5.2.1 b) B X
96 Dispositif de protection contre les surintensités, externe au dispositif de 11.14 DouE
commande
97 Pour les digpositifs de commande incorporés ou les dispositifs de 27.5.3 X
commande ‘intégrés, déterminer si 'essai de surcharge doit étre réalisé au
niveau 8¢ commande
98 Altitude maximale a laquelle le dispositif de commande peut étre utilisé si 20.1 X
I'altitude est supérieure a 2 000 m

La référence unique de type doit étre telle que le fait de la citer en entier permette de commander au
fabricant un dispositif de remplacement parfaitement interchangeable avec I'original du point de vue de ses
caractéristiques électriques, mécaniques, dimensionnelles et fonctionnelles.

Cette référence peut comprendre une référence de série avec d'autres marques et indications, comme une
tension assignée ou une température ambiante, I'ensemble de ces données constituant la référence unique
de type.

Pour les dispositifs de commande qui comportent plus d'un seul circuit, l'intensité applicable a chaque circuit
et a chaque borne. En cas de différences d'un circuit a I'autre, on doit préciser a quel circuit ou a quelle borne
I'information s'applique. Pour les circuits a charge résistive et inductive, le courant assigné ou la charge
assignée exprimée en VA, avec les facteurs de puissance indiqués dans le tableau approprié de 17.2.

L'exigence de marquage (C) ne s'applique pas aux dispositifs de commande ou a leurs parties classées
IPOO, IP10, IP20, IP30 et IP40.

Au Canada et aux Etats-Unis, le marquage (C) est exigé pour le mode de connexion et de déconnexion des
bornes sans vis a cabler sur place.
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Tableau 1 (4 sur 4)

Si, pour les dispositifs de commande a montage indépendant, il est nécessaire de prendre des
précautions particuliéres lors de l'installation ou de I'utilisation du dispositif, des précisions doivent étre
données a cet effet dans la notice d'instructions qui accompagne le dispositif.

Des precautions partculieres peuvent eire necessaires, par exemple dans le cas de dispositis de
commande a montage indépendant a pose encastrée. Afin de s'assurer qu'aprés encastrement les
conditions spécifiées dans la présente norme sont respectées, la notice d'instructions doit comprendre les
précisions appropriées concernant:

— les dimensions de I'emplacement destiné au dispositif;

— les dimensions et la position des moyens de support et de fixation du dispositif a I'intérieur de cet
emplacement;

— un espace minimal entre les différentes parties du dispositif et les parties de I'emplacement qui
I'entourent;

— les dimensions minimales des ouvertures de ventilation et la disposition correcte de celle-ci;

— le raccordement du dispositif a |'alimentation et l'interconnexion des éléments constituants séparés
éventuels.

Si les conducteurs d'alimentation d'un dispositif de commande peuvent entrer en contact avec des parties
du bloc ou du compartiment & bornes pour le cablage fixe, et si ces parties ont une température qui, en
usage normal, dépasse la température spécifiée au Tableau 13, la notice d'instructions doit également
indiquer que le dispositif de commande doit étre raccordé au moyen de{ conducteurs ayant une
caractéristique T appropriée (voir Note de bas de tableau a du Tableau 13).

Pour les dispositifs de commande avec cablage entre un capteur, un élément sensible ou élément de
manceuvre et le reste du dispositif de commande ou une partie de ce cablage fait, ou est destinée a faire,
partie d'une installation fixe, le fabricant doit donner dans la documentation+fes informations pertinentes pour
I'installation correcte et le type approprié de céble ou de cordon requjs‘\pour cette partie de l'installation fixe.

Les dispositifs de commande intercalés dans un céable souple, . séparés et a montage indépendant,
munis de cables fixés a demeure ayant des fixations du type.Y ou du type Z, doivent étre accompagnés
de la documentation (D) comprenant en substance les informations suivantes, selon le cas:

— "Le cable d'alimentation de ce dispositif de commande, ne peut pas étre remplacé; si le cable est
endommageé, il convient de jeter le dispositif " (Z)

ou
— "le cable d'alimentation de ce dispositif ne peut €tte’remplacé que par le fabricant ou son agent agréé" (Y).
La méthode d'emballage n'a pas a étre déclarée:

Pour les dispositifs de commande intercalés dans un cable souple, les dispositifs de commande
séparés et les dispositifs de commande a montage indépendant, cette information doit étre fournie par la
méthode C.

a4 = pente ascendante minimale

B+ = pente descendante minimale

Les pentes (a4 et B4) de la\variation de la grandeur de manceuvre sont celles qui correspondent a un
usage normal.

o, = pente ascendante maximale (applicable uniquement aux actions du type 2)

B2 = pente descendante ‘maximale (applicable uniquement aux actions du type 2).

Aux fins d'essais, les-valeurs de a4 et de B doivent étre conformes aux valeurs déclarées sans pouvoir étre
inférieures aux limites données pour les actions du type 1 ou du type 2 dans les parties 2 appropriées. Les
valeurs de o. '€t.B2 ne sont données que pour les essais; elles peuvent étre remplacées par la déclaration
d'une valeur ¢yclique maximale. Dans le cadre de la présente norme, les taux de variations doivent étre
exprimés dans les unités du tableau ci-aprés*:

Grandeur de manceuvre Unité de taux de variation

Pression Pa/s
Température K/h
Position mm/s
Eclairement lux/s

Vitesse mm/s?

Niveau liquide mm/s
Courant Als
Homidite 51s

Débit d'air m3/s2

*

Lors de I'utilisation d'autres grandeurs de manceuvre, ces grandeurs doivent étre exprimées en unités Sl.

Le fabricant peut déclarer que le réarmement manuel ne doit pas étre effectué avant le terme d'une durée
spécifiée, ou au-dela d'une valeur spécifique de la grandeur de manceuvre.

K Vacant

Vacant

™ a 'Voir Annexe H.
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7.3 Symbole de classe Il

7.3.1 Le symbole de construction de la classe Il ne doit étre utilisé que pour les dispositifs
de commande classés selon les dispositions de 6.8.3.4.

7.3.2 Les dimensions des symboles de la classe |l doivent étre telles que la longueur des
cOtés du carré extérieur soit égale a environ deux fois la longueur des cétés du carré
intérieur.

7.3.2.1 La longueur des cbtés du carré extérieur du symbole ne doit pas étre inférieure~a
5 mm, a moins que la dimension la plus grande du dispositif de commande ne dépassepas
15 mm, auquel cas les dimensions du symbole peuvent étre réduites, mais la longueur)des
cotés du carré extérieur ne doit pas étre inférieure a 3 mm.

7.3.2.2 Les dispositifs de commande fournissant une protection contré) les chocs
électriques telle que requise pour la classe Il mais qui comportent des'bornes pour la
continuité de la mise a la terre a des fins fonctionnelles ne doivent pas étre marqués du
symbole pour la construction de classe Il, IEC 60417-5172 (2003-02); mais doivent étre
considérés comme des dispositifs de commande de classe I.

7.4 Exigences supplémentaires de marquage

7.4.1 Le marquage spécifié sur le dispositif de commande doit étre de préférence apposé
sur le corps du dispositif, mais peut étre placé sur des partiées non amovibles du dispositif.

Le marquage spécifié doit étre lisible et durable.
La conformité est vérifiée par examen et par les\essais de I'Annexe A.

7.4.2 Les bornes des dispositifs de commande qui sont prévues pour le raccordement des
conducteurs d'alimentation doivent étrejindiquées par une fléche pointée vers la borne, sauf
si le mode de branchement est sans{importance ou évident.

La conformité est vérifiée par examen.

7.4.3 Les bornes a relief, exclusivement a un conducteur externe de neutre doivent étre
signalées par la lettre "N".

NOTE Au Royaume-Unij; les bornes prévues exclusivement pour recevoir un conducteur actif externe doivent
étre marquées avec.la-lettre L.

7.4.3.1 Les.bornes de terre destinées aux conducteurs externes de terre ou a la continuité
de la mise a la terre et les bornes servant a la mise a la terre a des fins fonctionnelles (par
opposition a des fonctions de protection contre les chocs électriques) doivent étre indiquées

— «pour la terre de protection, par le symbole de terre pour la terre de protection, IEC 60417-
5019 (2006-08);

— pour la terre fonctionnelle, par le symbole de terre pour la terre de fonctionnelle,
IEC 60417-5018 (2011-07).

7.4.3.2 Toutes les autres bornes doivent étre identifiées de facon appropriée, ou leurs

fonctions doivent étre évidentes ou encore le circuit du dispositif de commande doit étre
visible. Les symboles fleche, N ou de terre ne doivent pas étre utilisés, sauf comme indiqué
ci-dessus.

La conformité est vérifiée par examen.
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NOTE 1 Au Canada et aux Etats-Unis, les bornes destinées au raccordement de conducteurs d'alimentation mis a

la terre doivent étre réalisées de maniére a présenter une extrémité de couleur blanche ou gris naturel et doivent
étre repérables par rapport aux autres parties.

NOTE 2 Au Canada et aux Etats-Unis, les vis serre-fil destinées au raccordement des conducteurs de terre des
équipements doivent avoir une téte fendue ou hexagonale de couleur verte. Les connecteurs a pression de fil

Servani au raccordement des conducteurs de terre doivent etre identifies par un marquage TERRE ou par
marquage sur un schéma de cablage apposé sur le dispositif de commande. Les vis serre-fil ou les connecteurs
a pression de fil doivent étre placés de fagon qu'ils ne soient pas susceptibles d'étre enlevés lors des opérations
d'entretien des dispositifs.

NOTE 3 En ce qui concerne 7.4.2 a 7.4.3.2 inclus, au Canada et aux Etats-Unis, les régles d'installation exigent
des marquages complémentaires ou autres.

NOTE 4 Au Royaume-Uni, la lettre L ne doit pas étre utilisée, sauf comme indiqué en 7.4.3 ci-dessus.

7.4.4 Les dispositifs de commande destinés a étre réglés par Il'utilisateur,ou par le
fabricant du matériel pendant linstallation doivent porter l'indication \du sens de
l'augmentation ou de la diminution de la valeur de réponse.

NOTE Une indication "+" ou "-" est suffisante.

Les dispositifs de commande destinés a étre réglés par le fabricant du matériel ou son
installateur doivent étre accompagnés d'une documentationn(D) indiquant la méthode
appropriée pour bloquer en position de réglage.

7.4.5 Les parties détruites pendant le fonctionnement normal du dispositif de commande,
et devant étre remplacées, doivent porter une indicatien._pour faciliter leur identification dans
un catalogue ou analogue, méme aprés leur fonctionnement, a moins qu'elles ne soient
destinées a n'étre remplacées que lors des opérations d'entretien ou réparation par le
fabricant.

7.4.6 Les dispositifs de commande destinés a étre reliés uniquement a des réseaux TBTS
doivent étre marqués du symbole graphique IEC 60417-5180 (2003-02). Cette exigence ne
s'applique pas si les moyens de connexion a l'alimentation sont prévus pour la seule
alimentation en TBTS ou en TBTP,

Les dispositifs de commande, fournissant une protection contre les chocs électriques telle
que requise pour les dispositifs de commande de classe Ill mais qui comportent des bornes
pour la continuité de la mise a la terre a des fins fonctionnelles ne doivent pas étre marqués
du symbole pour la construction de classe IIl, IEC 60417-5180 (2003-02).

7.4.7 Si un équipement est fourni avec une pile remplacgable et si elle est remplacée par un
type incorrect sdsceptible d’engendrer un risque d’explosion (par exemple, avec des batteries
au lithium), leés/spécifications suivantes s’appliquent:

— si laypile est destinée a étre remplacée par l'utilisateur, un marquage doit étre apposé a
proximité de la pile ou une déclaration doit figurer dans les instructions d’utilisation et les
instructions de service;

=\"si la pile n'est pas destinée a étre remplacée par l'utilisateur, un marquage doit étre
apposé a proximité de la pile ou une déclaration doit figurer dans les instructions de
service.

Ce marquage ou cette déclaration doit comporter le texte suivant ou expression analogue:

ATTENTION
RISQUE D’EXPLOSION SI LA PILE EST REMPLACEE PAR UN TYPE INCORRECT
ELIMINER LES PILES USAGEES CONFORMEMENT AUX INSTRUCTIONS

7.4.8 Le compartiment de pile des dispositifs de commande comportant des piles
destinées a étre remplacées par I'utilisateur doit porter un marquage indiquant la tension de
pile et la polarité des bornes.
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Si des couleurs sont utilisées, la borne positive est a identifier en rouge et la borne négative
en noir.

La couleur ne doit pas utilisée comme seule indication pour indiquer la polarité.

7.4.9 Les instructions relatives aux dispositifs de commande comportant des piles
destinées a étre remplacées par l'utilisateur doivent comprendre les informations suivantes:
— la référence du type de pile;

— l'orientation de la pile par rapport a la polarité;

— la méthode de remplacement des piles;

— un avertissement signalant de ne pas utiliser des piles d’un type incorrect;

— le mode de traitement des piles non étanches.

Les instructions relatives aux dispositifs de commande comportant une pile’contenant des
matériaux dangereux pour I'’environnement doivent fournir des informations."détaillées sur la
maniére de retirer ou éliminer la pile et doivent spécifier que:

— la pile doit étre retirée du dispositif de commande avant la mise¢au rebut;

— le dispositif de commande doit étre déconnecté du réseauid’alimentation avant de retirer
la pile;

— la pile doit étre éliminée en toute sécurité.

7.4.10 Voir Annexe V.

8 Protection contre les chocs électriques

8.1 Exigences générales

8.1.1 Les dispositifs de commande doivent étre construits de fagon a avoir une protection
adéquate contre le contact accidentel avec des parties actives, dans n'importe laquelle des
positions défavorables pouvantisurvenir en usage normal, et aprés que toutes les parties
amovibles, autres que les lampes placées derriére un capot détachable, ont été démontées.
Cependant, pendant la mise'en place ou le démontage des lampes, une protection contre un
contact accidentel avec des parties actives de la lampe doit étre assurée.

Sauf spécification contraire, les parties accessibles raccordées a des réseaux TBTS ou a
des réseaux TBTP dont la tension ne dépasse pas les limites TBTS de 2.1.5 ne sont pas
considérées comme des parties actives dangereuses.

Pour les parties accessibles raccordées a un réseau TBTS ou a un réseau TBTP dont la
tension dépasse les limites TBTS de 2.1.5 ou les limites de tension déclarées au point 87 du
Tableau 1, le courant mesuré entre les parties simultanément accessibles et entre les
parties accessibles et la terre ne doivent pas dépasser les limites de H.8.1.10.1 en
conditions sans défaut (normales) et en conditions de premier défaut.
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8.1.1.1 |l est permis de spécifier a une valeur différente la tension des circuits TBTS ou
TBTP considérés comme n'étant pas dangereux

— si le dispositif de commande est prévu uniquement pour une utilisation dans une

annlication relevant d’une autre norme de produit dans laaguelle la valeur limite de la
L) T T

tension pour des conducteurs nus accessibles en TBTS/TBTP est différente
et

— sile fabricant déclare I'application, la norme de produit régissant I'application, et le niveau
de tension pour les circuits TBTS ou TBTP accessibles considérés comme non dangergux
par la norme d'application (Tableau 1, exigence-86 87).

8.1.2 Pour les dispositifs de commande de la classe Il et les dispositifs destinés au
matériel de la classe Il, cette exigence s'applique également a tout._contact accidentel avec
des parties métalliques séparées des parties actives dangereuses par une isolation
principale seulement.

8.1.3 Les propriétés isolantes des vernis, de I'émail, du _papier, du coton, d'une pellicule
d'oxyde sur des parties métalliques, des perles isolantegsyet de la matiére de remplissage ne
doivent pas étre considérées comme assurant laprotection requise contre les contacts
accidentels avec des parties actives dangereuses!

NOTE Les matieres de remplissage autodurcissables peuvent étre touchées sans danger.

8.1.4 Pour les dispositifs de commande de la classe Il et les dispositifs destinés aux
matériels de la classe Il qui sont raccordés en usage normal a un réseau d'alimentation en
gaz ou en eau, toute partie métallique raccordée de fagon conductrice aux tuyaux de gaz ou
en contact électrique avec le systéme d'eau doit étre séparée des parties actives
dangereuses par une double isolation ou une isolation renforcée.

8.1.5 Les dispositifs de.commande de la classe |l et les dispositifs destinés au matériel
de la classe Il qui sont prevus pour étre raccordés en permanence a un cablage fixe, doivent
étre congus de fagon-que le degré de protection contre les chocs électriques spécifié ne soit
pas affecté par l'installation du dispositif de commande.

NOTE La protection contre les chocs électriques des dispositifs de commande de la classe Il a montage
indépendant peut étre affectée, par exemple, par l'installation de conduits métalliques ou de cables munis d'une
gaine métatlique.

8.1.6 ) Pour les dispositifs de commande intégrés et incorporés, les essais de 8.1.9 a
8.1:9.5 inclus ne s'appliquent qu'aux parties accessibles lorsque le dispositif est monté dans
tne position conforme aux déclarations du fabricant et lorsque toutes ses parties amovibles
ont été enlevées.

8.1.7 Pour les dispositifs de commande intercalés dans un céble souple et les

des cables souples de la section nominale la plus petite ou la plus grande spécifiée en 10.1.4
suivant le cas le plus défavorable. Les parties amovibles sont enlevées et les couvercles a
charnieres qui peuvent étre ouverts sans l'aide d'un outil sont ouverts.

8.1.8 Pour les dispositifs de commande & montage indépendant, I'essai est effectué, le
dispositif étant monté comme en usage normal et muni d'un cédble souple ayant la section
nominale la plus faible ou la plus grande spécifié¢e en 10.1.4, suivant le cas le plus
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défavorable, ou d'un conduit rigide, pliable ou souple. Les parties amovibles sont enlevées
et les couvercles a charniéres qui peuvent étre ouverts sans l'aide d'un outil sont ouverts.

8.1.9 La conformité aux spécifications de 8.1.1 a 8.1.8 inclus est vérifiée par examen et par
les essais suivants:

Le doigt d'épreuve normalisé de la Figure 2 est appliqué sans forcer dans toutes les positions
possibles. Les ouvertures qui ne permettent pas la pénétration de ce doigt sont en outre
soumises a essai au moyen d'un doigt d'épreuve rigide et de mémes dimensions, qui est
appliqué avec une force de 20 N; si ce doigt entre, I'essai au moyen du doigt d'épreuve
représenté a la Figure 2 est répété, le doigt étant introduit dans l'ouverture si cela s'avere
nécessaire. Si le doigt d'épreuve rigide n'entre pas, la force appliquée est portée a 30 N. Si
alors la protection est a ce point déplacée ou l'ouverture a ce point déformée quevfe doigt
d'épreuve représenté a la Figure 2 peut entrer sans forcer, I'essai avec ce dernier{doigt est
répété. Un contact éventuel est décelé électriquement.

NOTE Pour déceler les contacts indésirables, on peut utiliser une lampe avec une tension,d'ad moins 40 V.

8.1.9.1 Le doigt d'épreuve normalisé doit étre congu de fagon que* chacune des parties
articulées puisse étre tournée de 90°, par rapport a I'axe du doigt, dans une seule et méme
direction.

8.1.9.2 Les trous des parties isolantes et des parties nmétalliques non mises a la terre
doivent en outre étre contrdlés au moyen de la brochecd'épreuve représentée a la Figure 1,
appliquée sans forcer dans toutes les positions possibles.

8.1.9.3 Il ne doit pas étre possible de toucher-ni-avec le doigt ni avec la broche d'épreuve
des parties actives dangereuses.

8.1.9.4 Pour les dispositifs de commande comportant des parties a double isolation, il ne
doit pas étre possible de toucher avee'ledoigt d'épreuve les parties métalliques séparées des
parties actives dangereuses uniquement par une isolation principale.

8.1.9.5 S'il existe des instructions concernant I'enlevement d'une partie en usage normal ou
pendant les opérations d'enfretien par l'utilisateur, et s'il n'y a pas d'avertissement sur la
partie qui indique: «Débraricher avant enlévement», cette partie est considérée comme
amovible, méme si l'enlevement est a effectuer a l'aide d'un outil. S'il existe un tel
avertissement sur la partie, il est permis, aprés I'enlévement, de toucher des parties séparées
des parties actives.dangereuses par une isolation principale.

8.1.10 VoirrAnnexe H.

8.1.11_SEntre des circuits de la classe |ll et des circuits connectés au réseau ou a la terre,
I'isolation externe du transformateur d'isolement de sécurité doit étre conforme a toutes les
exigences qui s'appliquent a l'isolation de la classe Il.

NOTE Quand la classe Ill n'est pas spécifiquement exigée pour un circuit, les exigences de la classe Il ne
s'appliquent pas entre un circuit de la classe Il et la terre.

8.1.12 Une partie active doit étre considérée dangereuse si elle dépasse les valeurs

spécifiées en 8.1.1 et elle n'est pas séparée de la source par une impédance de protection
conforme a H.8.1.10 et n'est pas un conducteur PEN ou n'appartient pas au réseau de
liaison équipotentielle.

8.1.13 Les dispositifs de commande équipés de compartiments de pile qui peuvent étre
ouverts sans l'aide d’un outil, ou qui selon les instructions d’utilisation peuvent étre
remplacés par l'utilisateur nécessitent uniquement de disposer d’une isolation principale
entre les parties actives et la surface intérieure du compartiment de pile. Si le dispositif de
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commande peut étre mis sous tension sans les piles, une double isolation ou une isolation
renforcée est exigée.

NOTE Si une partie est a retirer afin d’éliminer la pile avant mise au rebut du dispositif de commande, cette
partie n’est pas considérée comme détachable méme si les instructions spécifient qu’il est nécessaire de la retirer.

8.2 Organes de manceuvre et liaisons de manceuvre

8.2.1 Un organe de manceuvre ne doit pas étre sous tension.

8.2.2 Une liaison de manceuvre ne doit pas étre sous tension a moins que l'organe,'de
manceuvre associé ne soit isolant et convenablement fixé, ou que la liaison de mancuvre
ne soit pas accessible lorsque I'organe de manceuvre est enleve.

La conformité a 8.2.1 et 8.2.2 est vérifiée par examen et par les essais de 8.1.

NOTE On considére qu'un organe de manceuvre isolé est convenablement fixé lorsqu'on_he“peut I'enlever qu'en
le cassant, en le coupant ou apres I'avoir sérieusement endomagé.

8.2.3 Pour les dispositifs de commande autres que ceux de la classe Ill ou destinés a des
appareils autres que ceux de la classe lll, les poignées et autres organes de manceuvre
destinés a étre tenus a la main en usage normal doivent\ étre en matiére isolante ou
recouverts de fagon appropriée de matiére isolante. S'ilsi,;/sont en métal, leurs parties
accessibles doivent étre séparées des organes de manceuvre ou du moyen de fixation par
une isolation supplémentaire au cas ou ces derniers présenteraient un risque quelconque
de devenir actifs a la suite d'une panne d'isolement,

Pour les dispositifs de commande pour raccordement a un cablage fixe, ou pour les
dispositifs de commande pour appareils\fixes, cette exigence ne s'applique pas sous
réserve que ces parties soient:

— ou reliées de facon fiable a une borne de terre ou un contact de terre; ou
— séparées des parties actives dangereuses par des parties métalliques mises a la terre.

La conformité est vérifiée par examen.

NOTE Les parties séparées.des parties actives dangereuses par une double isolation ou une isolation
renforcée ne sont pas considérees comme susceptibles de devenir conductrices en cas de panne d'isolement.

8.3 Condensateurs

8.3.1 Pour(les dispositifs de commande intercalés dans un céble souple et les
dispositifs de commande a montage indépendant de la classe Il, les condensateurs ne
doivent«pas étre reliés a des parties métalliques accessibles. Pour les dispositifs de
commande, destinés aux matériels de la classe Il, les condensateurs ne doivent pas étre
reliés’a des parties métalliques susceptibles d'étre en contact avec des parties métalliques
accessibles lorsque le dispositif est monté conformément aux déclarations du fabricant. Les
enveloppes métalligues des condensateurs doivent étre séparées par une isolation
supplémentaire des parties métalliques accessibles et des parties métalliques qui sont
susceptibles d'étre en contact avec des parties métalliques accessibles lorsque le dispositif
est monté conformément aux déclarations du fabricant.

La conformité est vérifiee par examen et d'aprés les exigences relatives a l'isolation
supplémentaire aux Articles 13 et 20.

8.3.2 Les dispositifs de commande destinés a étre reliés au circuit d'alimentation au
moyen d'une fiche de prise de courant doivent étre congus de fagon qu'en usage normal, il
n'y ait pas de risque de choc électrique par des condensateurs chargés, en cas de contact
avec les broches de la fiche.
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La conformité est vérifiée par I'essai suivant de 8.3.2.1 a 8.3.2.4 inclus, effectué 10 fois.

8.3.2.1 Le dispositif est alimenté sous la tension assignée ou sous la limite supérieure de
la plage de tensions assignées.

8.3.2.2 L'organe de manceuvre éventuel est alors mis dans la position «<ARRET», si elle
existe, et le dispositif est séparé de la source d'alimentation en retirant la fiche du socle.

8.3.2.3 Au bout de 1 s, la tension entre les broches de la fiche est mesurée.

8.3.2.4 Cette tension mesurée ne doit pas dépasser 34 V créte. Cet essai n'est effectué, que
si la capacité du condensateur dépasse 0,1 uF.

8.4 Couvercles et parties actives ou dangereuses non isolées

Les dispositifs de commande qui comportent un couvercle ou un capot en matériau non
métallique doivent étre congus de fagon a masquer les vis de fixation.de ce couvercle, a
moins qu'elles ne soient mises a la terre ou séparées des parties actives dangereuses par
une double isolation ou une isolation renforcée ou encorevqu'elles ne soient pas
accessibles aprés montage dans le matériel.

La conformité est vérifiee par examen.

NOTE 1 Au Canada et aux Etats-Unis, la disposition des parties actives dangereuses et la position du
couvercle doivent étre telles que le fait d'enlever ou de replacér e couvercle n'expose aucune personne a un
danger de choc électrique.

NOTE 2 Au Canada et aux Etats-Unis, les parties actives dangereuses et les parties mobiles dangereuses
doivent étre disposées, protégées ou enfermées de mahiére a réduire au minimum les risques qu'elles présentent
pour le personnel d'entretien et de réparation procédant a des opérations de remplacement d'ampoules, de tubes
électroniques ou de fusibles, de lubrification des( piéces, ou d'autres fonctionnements analogues effectués
pendant la maintenance par I'utilisateur ou leséentretiens.

8.5 Voir Annexe V.
9 Dispositions en vue de‘la mise a la terre de protection

9.1 Exigences générales

9.1.1 Les partiesx'métalliques accessibles, autres que des organes de manceuvre, des
dispositifs de ‘commande intercalés dans un cable souple, séparés et a montage
indépendant.de-la classe 0l et de la classe | qui peuvent étre mises sous tension en cas de
panne d'isolement, doivent étre reliées en permanence et de fagon slre a une borne de terre
ou a unevconnexion de terre placée a l'intérieur du dispositif, ou au contact de terre d'un

socle deconnecteur.

NOTE 1 La phrase "reliées en permanence et de fagon sdre a une borne de terre" est synonyme du terme mise a
la terre.

NOTE 2 Les parties séparées des parties actives par une double isolation ou une isolation renforcée, et les
parties qui sont séparées des parties actives par des parties métalliques reliées a une borne de terre, une
connexion de terre ou un contact de terre ne sont pas considérées comme des parties susceptibles d'étre mises
sous tension en cas de panne d'isolement.

NOTE 3 Les exigences des organes de manceuvre sont spécifiées en 8.2.3.

9.1.2 Les parties métalliques accessibles, autres que des organes de manceuvre, des
dispositifs de commande incorporés et intégrés destinés aux appareils de la classe Ol et
de la classe | qui peuvent étre mises sous tension en cas de panne d'isolement, doivent
comporter une disposition en vue de mise a la terre.
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NOTE 1 Les dispositifs de commande intégrés et incorporés peuvent étre mis a la terre par leurs éléments de
fixation, a condition que le contact se fasse par des surfaces métalliques propres. Cette remarque s'applique
également, par exemple, a des dispositifs de commande comportant des éléments sensibles métalliques devant
étre reliés de fagon sOre a des parties métalliques de I'appareil, si le fabricant a spécifié cette méthode de mise a
la terre dans ses déclarations.

NOTE Z Les parlies séparees des parties actives par une double isolafion ou une isolation renforcée et les
parties qui sont séparées des parties actives par des parties métalliques reliées a une borne de terre, une
connexion de terre ou un contact de terre ne sont pas considérées comme des parties susceptibles d'étre mises
sous tension en cas de panne d'isolement.

NOTE 3 Les exigences des organes de manceuvre sont spécifiées en 8.2.3.

9.1.3 Les bornes de terre, les connexions de terre et les contacts de terre ne doivent, pas
étre reliés électriqguement a une borne de neutre quelconque.

La conformité a 9.1.1 a 9.1.3 est vérifiée par examen.

9.2 Dispositifs de commande de la classe Il et de la classe Il

Les dispositifs de commande de la classe Il et de la classe Ill ne doivent comporter aucune
disposition en vue de la mise a la terre de protection.

La conformité est vérifiee par examen.

9.3 Connexions de terre appropriées
9.3.1 Exigences générales

La connexion entre une borne de terre, une connexionh de terre ou un contact de terre et les
parties devant y étre reliées, doit étre de faible résistance.

La conformité est vérifiée par I'essai suivant:

— On fait passer un courant a 1,5 fois~lé courant assigné mais non inférieur a 25 A fourni par
une source de courant alternatif{dont la tension a vide ne dépasse pas 12 V, de la borne
de terre, de la connexion de terre ou du contact de terre a successivement chacune des
parties métalliques accessibles.

— La chute de tension est(mesurée entre la borne de terre, la connexion de terre ou le
contact de terre et la partie métallique accessible, et la résistance est calculée a partir du
courant et de cette chute de tension. En aucun cas la résistance ne doit dépasser 0,1 Q.
L'essai est poursuivi‘jusqu'a I'établissement de conditions stables.

NOTE 1 On prend«soin que la résistance de contact entre I'extrémité de la sonde de mesure et la partie
métallique en essai(n/influence pas les résultats de I'essai.

NOTE 2 La mesure de la résistance comprend la résistance de tout conducteur intégré, mais la résistance de
tout conducteur externe ou interne est exclue.

9.3.2_Cablage fixe et fixations du type X et du type M

Les bornes de terre pour le raccordement d'un cablage fixe ou des cables souples fixés a
demeure ayant des fixations du type X et du type M doivent satisfaire aux exigences de 10.1.

NOTE 1 Au Canada et aux Etats-Unis, une borne plate a connexion rapide, ayant les dimensions indiquées dans
le Tabhleau 2 Im:ut &tre utilisée comme harne de terre non accessible 3 condition d'avoir des mayens additionnels

pour empécher le déplacement en cours d'utilisation et d'étre utilisée dans un circuit ayant un dispositif de
protection comme spécifié dans le tableau.

NOTE 2 Au Canada, en Chine et aux Etats-Unis, un fil de mise & la terre d'un cablage fixe ou d'un cable souple
d'alimentation ne doit pas étre terminé par une borne a connexion rapide.
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Tableau 2 (9.3.2 de I’édition 3) — Dimensions de
la borne de connexion rapide (Canada et Etats-Unis)

Caractéristique assignée

Dimensions nominales du dispositif de protection
mm du circult

A
Largeur Epaisseur Longueur

4,8 0,5 6,4 20 ou moins
4,8 0,8 6,4 20 ou moins
5,2 0,8 6,4 20 ou moins
6,3 0,8 8,0 60 ou moins

9.3.3 Conducteurs externes

La mise a la terre des conducteurs externes ne doit pas se faire par des-bornes sans vis,
cependant, pour les fixations du type Y et fixations du type Z, il est\permis d'utiliser des
bornes de terre sans vis de type unité de serrage conformesta>l'IEC 60998-2-2 ou a
I'IEC 60998-2-3 ou sans vis de type unité de serrage conformes a.I’lEC 60999-1.

9.3.4 Dimensions des bornes de terre accessibles

Les bornes de terre accessibles en usage normal daivént permettre le raccordement des
conducteurs ayant des sections nominales comprisesientre 2,5 mm? et 6 mm? et il ne doit pas
étre possible de les desserrer sans |'aide d'un outil!

NOTE Au Canada et aux Etats-Unis, des conducteurs d‘autfes sections nominales sont autorisés.

9.3.5 Dimensions des bornes de terre’ noh accessibles

Les bornes de terre non accessibles’en usage normal pour conducteurs externes doivent
avoir une section égale ou superieure a celle qui est requise pour les bornes actives
correspondantes.

9.3.6 Verrouillage des bornes de terre

Les organes de serrage des bornes de terre pour conducteurs externes doivent étre
protégés efficacement contre un desserrage accidentel.

La conformité~aux spécifications de 9.3.2 a 9.3.6 inclus est vérifiée par examen, par essai
manuel et pariles essais applicables de 10.1.

NOTE (En général, les constructions utilisées habituellement pour les bornes actives assurent une élasticité
suffiSsante pour que les exigences d'une protection efficace contre un desserrage accidentel soient satisfaites, a
condition qu'il n'y ait pas de niveaux vibratoires excessifs ni de cycles thermiques rapides. Si la borne est soumise
a‘des vibrations excessives ou a des cycles thermiques rapides, des dispositions spéciales, par exemple I'emploi
d'une partie suffisamment élastique telle qu'une plaque de serrage imperdable qui n'est pas susceptible d'étre
enlevée par inadvertance, peuvent étre nécessaires dans le cas des bornes a trous.

9.4 Résistance a la corrosion

Toutes les parties de la borne de terre doivent étre résistantes a la corrosion résultant du
contact entre ces parties et le cuivre du conducteur de terre ou de tout autre métal en contact
avec ces parties.
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9.4.1 Matériaux
Le corps de la borne de terre doit étre en laiton ou en un autre métal résistant aussi bien a la

corrosion, a moins qu'il ne fasse partie intégrante de I'armature métallique ou de I'enveloppe
métallique, auquel cas toute vis ou tout écrou doit étre en laiton, acier nickelé ou autre métal

satistaisant aux exigences de ['Article 22, ou d'un autre metal resistant aussi bien a la
corrosion.

9.4.2 Armatures ou enveloppes en aluminium

Si le corps de la borne de terre fait partie intégrante d'une armature ou d'une enveloppe.en
aluminium ou en alliage, des dispositions doivent étre prises pour éliminer le risquelde
corrosion résultant du contact entre le cuivre et I'aluminium ou ses alliages.

La conformité a 9.4, 9.4.1 et 9.4.2 est vérifiée par examen et, en cas de doutej~par analyse
des matériaux en présence et de leurs revétements.

NOTE La protection contre la corrosion peut étre obtenue par placage ou par un procédé.analogue.

9.5 Autres exigences
9.5.1 Parties amovibles

Si une partie amovible d'un dispositif de commandea:-'une connexion de terre, cette
connexion doit étre établie, lors de la mise en place de“la partie, avant que les connexions
transportant le courant le soient, et les connexions -transportant le courant doivent étre
interrompues lors de I'enlévement de la partie amovible, avant la coupure de la connexion de
terre.

La conformité est vérifiée par examen.

9.5.2 Dispositif de commande incofporé

Si un dispositif de commande incorporé est susceptible, aprés avoir été monté dans le
matériel, d'étre séparé de sa mise a la terre normale pour des essais, des réglages ou des
opérations d'entretien effectués alors que le matériel est sous tension, il doit étre équipé
d'une connexion ou d'un conducteur de terre tel qu'il ne soit pas nécessaire de le débrancher
pour effectuer ces essais;réglages ou opérations d'entretien.

La conformité est vérifiée par examen.

NOTE 1 C'est; par exemple, le cas des dispositifs de commande thermosensibles, ou de dégivrage des
réfrigérateurs.

NOTE 2..Dans les pays membres du CENELEC, 9.5.2 n'est pas applicable.
10: Bornes et connexions

Voir aussi I'Article 20, troisiéme alinéa.

10.1 Bornes et connexions pour conducteurs externes en cuivre

10.1.1 Les bornes pour cablage fixe et pour cables souples fixés a demeure ayant des
fixations du type X et du type M, a l'exception de celles qui sont spécifiees en 10.1.3
doivent employer des vis, des écrous ou tout autre moyen de serrage aussi efficace ne
nécessitant pas d'outil spécial pour la connexion et la déconnexion.

10.1.1.1 Les bornes ou connexions pour des cables souples fixés a demeure ayant des
fixations du type Y et du type Z peuvent nécessiter I'emploi d'un outil spécial pour la
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connexion ou la déconnexion, mais doivent satisfaire aux exigences applicables aux bornes
et connexions pour conducteurs internes.

La conformité a 10.1.1 et 10.1.1.1 est vérifiée par examen et par essai.

NOTE 1 Les bornes a vis conformes a I'lEC 60998-2-1, les bornes sans vis conformes a I'lEC 60998-2-2 ou a
I'IEC 60998-2-3 et les organes de serrage conformes a I'lEC 60999-1 sont considérés comme des dispositifs
efficaces.

NOTE 2 Les connecteurs a languette sont considérés comme nécessitant I'emploi d'un outil spécial.

10.1.2 Les vis et les écrous pour le serrage des conducteurs externes doivent ayvoir/un
filetage métrique ISO ou un filetage aussi efficace. lls ne doivent pas servir a la_fixation
d'autres éléments; ils peuvent toutefois serrer des conducteurs internes si ceuxsci sont
disposés de fagon qu'ils ne soient pas susceptibles de se déplacer lors du raccordement des
conducteurs externes.

La conformité est vérifiee par examen.

NOTE 1 Provisoirement, les filetages Sl, BA et Filetages unifiés sont considérés comme étant aussi efficaces que
le filetage métrique 1SO.

NOTE 2 Un essai d'équivalence d'efficacité est a I'étude. En attendant_Qulil soit agréé, toutes les valeurs de
couple applicables a des filetages autres qu’lSO (métriques), SlI, BA, et|Filetages unifiés sont augmentées de
20 %.

10.1.3 Connexions soudées, brasées, serties ou-analogues

Les connexions soudées, brasées, serties ouranalogues ne doivent pas étre utilisées pour la
connexion des cables souples fixés a demeuré ayant des fixations du type X et du type M,
a moins qu'elles soient autorisées dans la~norme du matériel correspondante. Lorsque de
telles connexions sont utilisées pour des conducteurs externes, elles doivent également
satisfaire aux exigences de 10.2.2 et.1012.3.

La conformité est vérifiée par examen.

NOTE En général, les normes parficuliéres du matériel limitent I'utilisation de telles connexions.

10.1.4 Les bornes paour un cablage fixe ou pour des cables souples fixés a demeure
ayant des fixations(du type X ou du type M doivent permettre au moins le raccordement de
conducteurs dontlla section nominale est indiquée dans le Tableau 3.

La conformité’est vérifiée par examen, par mesure et en raccordant des conducteurs de la
plus petite.et de la plus grande section spécifiée ou déclarée.
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Tableau 3 (10.1.4 de I’édition 3) — Sections minimales des conducteurs

Sections nominales °
Courant circulant dans la borne mm?
A Conducteurs pour cibles souples | Conducteurs pour ciblage fixe

Jusqu'a 6 inclus © 0,5a1 1a1,5
au-dessus de 6, jusqu'a 10 inclus 0,75a 1,5 1a2,5
au-dessus de 10, jusqu'a 16 inclus 1a25 1,56a4
au-dessus de 16, jusqu'a 25 inclus 1,5a4 25a6
au-dessus de 25, jusqu'a 32 inclus 25a6 4a10
au-dessus de 32, jusqu'a 40 inclus 4a10 6a16
au-dessus de 40, jusqu'a 63 inclus 6a16 10 a 25

a8 Des exigences pour les applications supérieures a 63 A sont a I'étude.
b Aux Etats-Unis, d'autres sections de conducteurs sont applicables.

¢ Les sections nominales spécifiées ne s'appliquent pas aux bornes des circuits TBTS ou TBTP dont le courant
ne dépasse pas 3 A.

10.1.4.1 Si une borne est prévue pour une gamme plusy étendue de dimensions de
conducteurs pour cablage fixe ou pour cables souples que celles indiquées aux colonnes 2
et 3 du Tableau 3, cette précision doit figurer dans les déclarations du fabricant.

NOTE 1 Au Canada et aux Etats-Unis, les lignes de fuites et distances dans I'air entre les bornes déclarées
comme conducteurs externes du cablage fixe et entre de télles’bornes, autres que les bornes de mise a la terre,
et les pieces métalliques adjacentes doivent répondre aux exigences de I'Article 20 et, de plus, quand elles sont
mesurées selon la Note 2 de 10.1.4.1, elles doivent étrecau™moins de

— 6,4 mm pour les tensions assignées ne dépassant/pas 250 V;
— 8,0 mm pour les tensions assignées supérieures a 250 V mais ne dépassant pas 400 V;

— 9,6 mm pour les tensions assignées supgérieures a 400 V.

NOTE 2 Au Canada et aux Etats:Unis, la mesure des lignes de fuite et des distances dans I'air aux bornes est
effectuée deux fois, une fois avec’des conducteurs de la plus grande section utilisable et une fois sans conducteur.

10.1.5 Les bornes paur un céblage fixe ou pour les cébles fixés a demeure ayant des
fixations du type X-ou du type M doivent étre fixées de telle maniére que le serrage ou le
desserrage du moyen de connexion n'entraine ni desserrage de la borne, ni efforts anormaux
sur les conducteurs internes, ni réduction des lignes de fuite et distances dans l'air en
dessous des valeurs spécifiées a I'Article 20.

La conformité est vérifiée par examen et par une mesure effectuée apres 10 opérations de
serrage’ et de desserrage d'un conducteur de la plus grande section spécifiée en 10.1.4, le
conducteur étant déplacé a chaque desserrage. Pour les parties filetées, le couple de serrage
maximal appliqué est soit celui indiqué dans le Tableau 20, soit le couple spécifié a la figure
applicable (voir Figures 10 a 13 incluse) suivant la valeur la plus grande.

Au cours de l'essai, les bornes ne doivent pas se desserrer et il ne doit pas se produire de
dommages tels que rupture de vis, ou endommagements de fente de téte de vis, de filets, de

rondelles, d'étrier ou d'autres parties, qui puissent compromettre I'usage ultérieur de la borne.

NOTE 1 Cette exigence n'impose pas que la borne soit congue de maniére a empécher une rotation ou un
déplacement, a condition toutefois que ce mouvement éventuel n'affecte pas la conformité aux autres exigences de
la présente norme.

NOTE 2 Pour éviter le desserrage des bornes, on peut utiliser deux vis de fixation, une vis dans un évidement ou
tout autre moyen approprié.
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NOTE 3 L'enrobage dans une matiere de remplissage ou dans une résine durcissante n'est considéré comme un
moyen suffisant d'empécher le desserrage de la borne que si:

— l'enrobage n'est pas soumis a des contraintes mécaniques résultant de la connexion ou déconnexion du
conducteur ou de I'emploi de I'appareil; et

— les caracteristiques de la matiere de remplissage ne sont pas affectees par la temperature qui est susceptible
d'atteindre la borne dans les conditions les plus défavorables spécifiées dans la présente norme.

10.1.6 Les bornes pour un céblage fixe ou pour des cébles souples fixés a demeure
ayant des fixations du type X ou du type M doivent étre congues de fagon que I'dme du
conducteur soit serrée entre des surfaces métalliques avec une pression de contact suffisante
et sans dommage excessif pour le conducteur, sauf que pour les bornes sans vis destinges
a des circuits dont le courant ne dépasse pas 2 A, lI'une des surfaces de serrage peut'€tre en
matiére non métallique.

La conformité est vérifiée par examen de la borne et des conducteurs aprés l'essai de 10.1.5.

NOTE On considére comme excessivement endommagés des conducteurs présentant des“entailles profondes ou
du cisaillement.

10.1.7 Les bornes pour un céblage fixe ou pour les cébles fixés a demeure ayant des
fixations du type X ne doivent pas exiger une préparation spéciale des conducteurs pour
réaliser une connexion correcte.

10.1.7.1 Les bornes ayant des fixations du type X\peuvent avoir plusieurs moyens de
connexion si au moins I'un de ces moyens est conforme a cette exigence, méme si la
connexion initiale établie en usine utilise un autre“moyen de connexion. Dans ce cas, le
moyen initial doit satisfaire aux exigences (felatives aux bornes et connexions pour
conducteurs internes.

La conformité est vérifiée par examen.

NOTE L'expression "préparation spéciale d'un conducteur" comprend le soudage de ses brins, I'utilisation des
cosses, la confection d'ceillets, etc., maishnon la remise en forme du conducteur avant son introduction dans la
borne ni le retoronnage d'une dme cablée“pour consolider I'extrémité.

10.1.8 Les bornes pour.un cablage fixe ou pour les cables fixés a demeure ayant des
fixations du type X etCdu type M doivent étre congues ou disposées de facon que ni les
conducteurs, ni les brins d'une ame cablée ne puissent s'échapper lors du serrage des vis ou
des écrous de fixation, ou lors de I'utilisation d'un moyen de fixation aussi efficace.

10.1.8.1 Laconformité est vérifiée par I'essai suivant.

10.1.8.2 Les bornes sont équipées des conducteurs prévus selon I'utilisation de la borne,
conformément au Tableau 4. Les d&mes des conducteurs pour cablage fixe sont redressées
avant’d'étre introduites dans les bornes.

10.1.8.3 Les fils des cables souples sont tordus de facon réguliere a raison d'un tour par
20 mm. Le conducteur est introduit dans la borne sur la longueur minimale spécifiée ou, si
aucune longueur n'est spécifiée, jusqu'a ce qu'il dépasse juste de I'autre cété de la borne.
L'introduction du conducteur se fait dans la position ou il risque le plus de s'échapper et la vis

est serrée avec un couple égal aux deux tiers de la valeur spécifiée dans le Tableau 20.

10.1.8.4 Pour les cables souples, l'essai est répété avec un nouveau conducteur tordu
comme le premier mais en sens inverse. Aprés l'essai, aucun brin du conducteur ne doit
s'étre échappé par l'intervalle qui sépare le moyen de serrage du dispositif de retenue.
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Tableau 4 (10.1.8 de I’édition 3) — Conducteurs de borne

Courant circulant dans la borne * Conducteur a engager (nombre de brins et diamétre
A nominal de chaque brin en millimétres)
Conducteurs pour cibles |  Conducteurs pour | Conducteurs pour cibles |  Conducteurs pour
souples cablage fixe souples cablage fixe
0aé6 - 32 x 0,20 -
6a10 0aé6 40 x 0,25 7 x 0,52
10 a 16 6a10 50 x 0,25 7 x 0,67
16 a 25 10 a 16 56 x 0,30 7 x 0,85
252332 16 a 25 84 x 0,30 7 x 1,04
- 252332 94 x 0,30 7 x+4,85
322340 32a40 80 x 0,40 7.x 1,70
40 a 63 40 a 63 126 x 0,40 7 x 2,14

2 Des exigences pour les applications supérieures a 63 A sont a I’étude.

10.1.9 Les bornes doivent étre congues de fagon a serrer le conducteur de facon fiable.
La conformité est vérifiée par I'essai suivant.

10.1.9.1 Les bornes sont équipées de conducteurs\de la plus petite et de la plus grande
section nominale spécifiée en 10.1.4, a &mes rigides ou souples selon le cas applicable ou le
plus défavorable, puis les vis sont serrées avec)un couple égal aux deux tiers de la valeur
spécifiée dans le Tableau 20. Chaque conducteur est ensuite soumis a une traction dont la
valeur est donnée par le Tableau 5, appliquée sans secousse pendant 1 min dans l'axe du
logement du conducteur.

10.1.9.2 Normalement, la force .de- traction est exercée directement sur le conducteur a
proximité de son point d'entréeydans la borne. Toutefois, si la fixation du conducteur
comprend un dispositif supplémentaire serti ou serré sur I'dme conductrice ou sur son
isolation et s'étendant sur une longueur d'au plus 30 mm mesurée a partir du point d'entrée
du conducteur dans la botne, il convient d'appliquer cet essai de traction a ce dispositif, et
non a la borne propremént dite.

10.1.9.3 Pendant Vessai, le conducteur ne doit pas se déplacer dans la borne de fagon
notable.
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Tableau 5 (10.1.9 de I’édition 3) — Valeurs d’essai de traction du conducteur

Force de traction
Courant circulant dans la borne * N
A Bornes pour conducteurs pour | Bornes pour conducteurs pour
cables souples cablage fixe
Jusqu'a 3 inclus 20° 20°

au-dessus de 3, jusqu'a 6 inclus 30 30
au-dessus de 6, jusqu'a 10 inclus 30 50
au-dessus de 10, jusqu'a 16 inclus 50 50
au-dessus de 16, jusqu'a 25 inclus 50 60
au-dessus de 25, jusqu'a 32 inclus 60 80
au-dessus de 32, jusqu'a 40 inclus 90 90,
au-dessus de 40, jusqu'a 63 inclus 100 100

2 Des exigences pour les applications supérieures a 63 A sont a I’étude.

b Applicable seulement aux circuits TBTS ou TBTP et aux autres applications pour lesquelles les
caractéristiques des conducteurs ne sont pas précisées.

10.1.10 Les bornes doivent étre congues de fagon a ne pas|atteindre en usage normal une
température excessive susceptible de détériorer leur support isolant ou l'isolation des
conducteurs serrés.

La conformité est vérifiée au cours des essais d'échauffement de I'Article 14.

10.1.11 Les bornes doivent étre disposées.de fagon que chacun des conducteurs d'un
cablage fixe ou cable souple puisse €étre raccordé raisonnablement prés des autres
conducteurs du méme cable, sauf si unédaison technique valable s'y oppose.

La conformité est vérifiée par examen.

10.1.12 Les bornes pour cables souples fixés a demeure ayant des fixations du type X et
du type M doivent étre disposées ou abritées de fagon que si un brin vient a se détacher
aprés raccordement des>conducteurs, il n'y ait pas de risque de contact accidentel entre des
parties actives et des, ‘parties métalliques accessibles, et dans le cas de dispositifs de la
classe Il ou destin€s au matériel de la classe Il, entre les parties actives et les parties
métalliques séparées des parties métalliques accessibles par une isolation supplémentaire
seulement. Deplus, il ne doit pas y avoir de risque de court-circuiter une action déclarée
assurant une.coupure totale ou une microcoupure.

La confgrmité est vérifiée par examen et par I'essai suivant:

— \L'extrémité d'une &dme céablée ayant une section nominale égale a la section minimale
spécifiée pour I'essai de 10.1.4 est dépouillée de son enveloppe isolante sur une longueur
de 8 mm. Un brin du conducteur est décablé et les autres brins sont introduits
complétement et serrés dans la borne. Le brin décéablé est plié, sans déchirer I'enveloppe
isolante, dans toutes les directions possibles, mais sans angles vifs le long de cloisons.

| A AnARhIA r i

Le—-brin—deecable—drun—econrductetrretic—a—wne—borre—active—re—dofttoncheratecure—parte
meétallique accessible ou en liaison avec une partie métallique accessible ou, dans le cas
de dispositifs de la classe Il ou destinés au matériel de la classe I, aucune partie
métallique séparée des parties actives par une isolation supplémentaire seulement.

— Le brin décéablé d'un conducteur relié a une borne de terre ne doit toucher aucune partie
active.
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— Le brin décéblé d'un conducteur relié a une borne active ne doit pas devenir accessible, ni
pouvoir court-circuiter une action déclarée assurant une coupure totale ou une
microcoupure.

10.1.13 Les bornes doivent étre congues de maniére que la continuité du circuit ne soit pas

maintenue par une pression de contact transmise par une matiere isolante autre que
céramique ou une autre matiere isolante ayant des caractéristiques au moins équivalentes, a
moins que I'élasticité des parties métalliques associées soit suffisante pour compenser tout
retrait et toute déformation.

La conformité est vérifiée par un examen initial et par d'autres examens des bornes aprés-que
les échantillons ont subi les essais de I'Article 17.

NOTE Pour de telles applications, les matiéres isolantes sont jugées sur leur stabilité dimensionnelle dans la
plage de températures pour laquelle le dispositif de commande est prévu.

10.1.14 Les vis et autres parties filetées des bornes doivent étre en métal.

La conformité est vérifiée par examen.

NOTE Au Canada et aux Etats-Unis, les normes nationales exigent que, lorsque les vis sont utilisées pour des
conducteurs de diamétre égal ou inférieur a 2,5 mm, la connexion doit comporter des pinces ou des vis de serrage
avec les plagues des bornes ayant des cosses tournées vers le haut, ou analegue, pour maintenir les fils en place.
Les épaisseurs des plaques des bornes sont de 1,27 mm (0,050 in)ppour des dimensions de fil supérieures a
1,6 mm (# 14 AWG) et de 0,76 mm minimum (0,030 in) pour des dimensions de fil inférieures ou égales a 1,6 mm.
Les vis des bornes ne doivent pas étre plus petites que #8 Unifiéssauf qu'une vis de # 6 Unifié peut étre utilisée
pour le raccordement d'un fil de 1,29 mm (# 16), d'un fil de 1,02 mm«# 18) ou d'un seul fil de 1,6 mm (#14).

10.1.15 Les bornes a trou et les bornes a capot taraudé doivent étre congues de fagon a
permettre I'engagement d'une longueur suffiSante du conducteur pour que son extrémité
dépasse nettement I'extrémité de la vis pour assurer un serrage efficace du conducteur dans
la borne.

La conformité est vérifiée pour les. bornes a trou par une mesure de la dimension "g" de la
Figure 11 et pour les bornesc.aycapot taraudé par la distance minimale spécifiée a la
Figure 12.

NOTE Au Canada et Etats-Unisy les Paragraphes 10.1.16 et 10.1.16.1 s'appliquent:

10.1.16 Conducteurs flottants (amorces)

Au Canada et aux Etats-Unis, ou des conducteurs flottants (amorces) peuvent &tre utilisés pour des connexions
de raccordement 'de dispositifs de commande a montage indépendant, les conducteurs de connexion ne doivent
pas étre plus‘\petits que 0,82 mm2. L'isolation doit étre d'au moins 0,8 mm d'épaisseur, si elle est en
thermoplastique, ou d'au moins 0,8 mm d'épaisseur si elle est en caoutchouc, avec un guidage thermoplastique de
0,8 mm d'épaisseur.

Les 'conducteurs doivent avoir une longueur minimale de 150 mm et doivent étre disposés de fagon a étre
inaccessibles lorsqu'ils sont installés conformément aux pratiques de cablages nationales. En complément, la
connexion terminale du dispositif de commande d'un tel conducteur, si elle est placée dans la méme boite de
cablage, ne doit pas étre d'une construction a borne filetée a moins que le dispositif de connexion soit rendu
inutilisable pour la connexion d'un conducteur externe.

La construction a borne filetée peut ne pas étre rendue inutilisable si I'extrémité a connecter du conducteur est
isolée, et qu'un marquage sur le dispositif indique clairement I'usage prévu du conducteur.

La conformité est vérifiée par examen.

10.1.16.1 Au Canada et aux Etats-Unis, les conducteurs flottants doivent étre munis d'un renforcement pour
éviter que la contrainte soit transmise a la borne, aux épissures (par exemple pour des connexions torsadées) ou
au cablage interne.

La conformité est vérifiée par examen et en appliquant une traction de 44 N sur les conducteurs pendant 1 min.
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Pendant I'essai, le conducteur ne doit pas étre endommagé et ne pas s'étre déplacé longitudinalement de plus de
2 mm.

10.2 Bornes et connexions pour conducteurs internes

10.2.1 Connexion des conducteurs

Les bornes et connexions pour conducteurs internes doivent permettre le raccordement de
conducteurs ayant des sections nominales indiquées par le Tableau 6.

Tableau 6 (10.2.1 de I’édition 3) — Sections nominales des conducteurs

Courant circulant dans la borne ou connexion ? Section nominale ® minimale du conducteur

A mm?

Jusqu'a 3 inclus -¢

au-dessus de 3, jusqu'a 6 inclus 0,75
au-dessus de 6, jusqu'a 10 inclus 1
au-dessus de 10, jusqu'a 16 inclus 1,5
au-dessus de 16, jusqu'a 25 inclus 2,5
au-dessus de 25, jusqu'a 32 inclus 4
au-dessus de 32, jusqu'a 40 inclus 6
au-dessus de 40, jusqu'a 63 inclus 10

a  Des exigences pour les applications supérieures a 63 A sont & I'étude.
b Aux Etats-Unis, d'autres sections de conducteurs sont applicables.

¢ Aucun minimum n'est spécifié, mais le fabricant doit déclarer la section a utiliser pour les essais.

NOTE Les exigences de 10.2.1 ne s'appliquent pasaux bornes de dispositifs qui ne sont pas destinées a recevoir
des conducteurs normalisés sans préparation spéciale, ni aux bornes qui, par leur conception et leur destination,
ne peuvent recevoir des conducteurs normalis€s,*ni aux bornes qui sont spécialement congues pour recevoir des
conducteurs de section différente et qui sodt)destinées exclusivement a certains types d'appareils. Par exemple,
un thermostat destiné a étre incorporé dans le tissu d'une couverture chauffante.

10.2.2 Adaptabilité a la fonction

Les bornes et connexions doivent étre adaptées a leur fonction. Les raccordements pour
des connexions soudéesy serties ou brasées doivent étre suffisamment robustes pour résister
aux contraintes rencaontrées en service normal.

La conformité.est vérifiee par examen.
10.2.3 Bornes soudées

Lorsqu'il est fait usage de bornes soudées, le conducteur doit étre disposé ou fixé de fagon
gue-‘le maintien en position ne dépende pas seulement de la soudure, a moins que des
séparations ne soient prévues de sorte que les lignes de fuite et distances dans l'air entre
les parties actives et les autres parties métalliques ne puissent étre réduites a moins de
50 % des valeurs spécifiées dans |'Article 20, au cas ou le conducteur s'échapperait de la
connexion soudée.

La conformité est vérifiée par examen.

NOTE En général, I'accrochage avant soudage est considéré comme un moyen approprié pour maintenir en place
le conducteur, a condition que le trou par lequel le conducteur est introduit ne soit pas excessivement grand, et
que le conducteur ne fasse pas partie d'un fil rosette méplat a deux conducteurs.

D'autres méthodes de maintien en position du conducteur, telles que le resserrement des bords d'une languette de
soudure, sont considérées comme convenables.
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10.2.4 Connecteurs a languette, bornes sans vis plate

10.2.4.1 Les languettes faisant partie intégrante d'un dispositif de commande doivent
satisfaire aux exigences dimensionnelles de la Figure 14 ou 15.

La conformité est vérifiée par des mesures.

Des languettes de dimensions autres que celles indiquées a la Figure 14 ou 15 peuvent étre
utilisées a condition que les différences de dimensions et de formes soient assez importantes
pour rendre impossible un engagement erroné dans un réceptacle normalisé (voir Figure 16).

Pour les dimensions des Figures 14, 15 et 16, les dimensions physiques de I'lEC61210
peuvent étre utilisées comme alternative. Les exigences de performances de 'lEC\61210 ne
sont pas applicables.

Des languettes assurant un détrompage des réceptacles selon leur polarité peuvent étre
utilisées (Figure 16).

10.2.4.2 Les languettes faisant partie d'un dispositif de commande doivent étre en
matériau et revétement appropriés a la température maximale @dés languettes indiquée au
Tableau 7. Des matériaux et des revétements différents de eeux qui sont spécifiés dans le
tableau peuvent étre employés a condition que leurs( caractéristiques électriques et
mécaniques soient au moins équivalentes, particulierement sur le plan de la résistance a la
corrosion et de la robustesse mécanique.

Tableau 7 (10.2.4.2 de I’édition 3) — Matériau/des languettes et de leur revétement

Température maximale
Matériau et revétement des languettes des Ia:\guettes
Cuivre nu 155
Laiton nu 210
Cuivre recouvert d'étain.et alliages de cuivre 160
Cuivre recouvert de nickel et alliages de cuivre 185
Cuivre recouveftid'argent et alliages de cuivre 205
Acier recoulert de nickel 400
Acier inoxydable 400

La conformité est vérifié¢e en mesurant la température atteinte pendant les essais de
I'Article<14:

NQTE~" Les températures indiquées correspondent a un régime continu. Des températures momentanément plus
élevées sont possibles, par exemple lors d'un échauffement excessif mais temporaire d'un dispositif de
commande thermosensible.

10.2.4.3 Les languettes faisant partie intégrante d'un dispositif de commande doivent
avoir une robustesse suffisante pour permettre l'insertion et I'enléevement des réceptacles

—— _____SaNns causer de dommages au dispositifde commande susceptible d'affectertaconformité

la présente norme.

La conformité est vérifiée par l'application, sans secousses, des forces de traction axiales
égales a celles indiquées dans le Tableau 8. Ces forces ne doivent causer ni déplacement ni
dommages notables.
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Tableau 8 (10.2.4.3 de I’édition 3) — Valeurs des forces
de traction axiales pour I'insertion et ’enlévement de languette

Taille de la languette Force de poussée *° Force de traction @
(voir Figure 16) N N
2,8 50 40
4,8 60 50
6,3 80 70
9,5 100 100

@ Les valeurs données dans le tableau sont des valeurs maximales admissibles pour l'insertion et I'enlevement
d'un réceptacle d'une languette.

10.2.4.4 Les languettes faisant partie intégrante d'un dispositif de commande-doivent étre
suffisamment espacées pour permettre I'engagement des réceptacles appropriés.

Pour les dimensions des Figures 14, 15 et 16, les dimensions physigques de I'lEC 61210
peuvent étre utilisées comme alternative. Les exigences de performances de I'lEC 61210 ne
sont pas applicables.

La conformité est vérifiée par I'engagement du réceptaclecapproprié sur chaque languette
sauf spécification contraire en 7.2. Cet engagement ne doit €ntrainer aucune déformation de
la languette ou des parties adjacentes. De plus, les lignes de fuite et les distances dans
I'air ne doivent pas étre réduites en dessous des valeurs spécifiées a I'Article 20.

NOTE Aux languettes conformes a la Figure 14 ou 15 correspondent les réceptacles de la Figure 16.

10.3 Bornes et connexions pour conducteurs intégrés

Il n'existe pas d'exigences ou d’essais spécifiques pour les bornes ou connexions pour
conducteurs intégrés selon I'Article/10° mais les exigences appropriées des autres articles
peuvent s'appliquer.

11 Exigences de construction

11.1 Matériaux
11.1.1 Matiéres isolantes — Imprégnées

Le bois, le coton, la soie, le papier ordinaire et les matiéres fibreuses ou hygroscopiques
analogues ne doivent pas étre utilisés comme isolant, sauf s'ils sont imprégnés.

La conformité est vérifiée par examen.

NOTE Une matiére isolante est considérée comme imprégnée si un isolant approprié remplit pratiquement les
interstices entre les fibres de la matiére.

11.1.2 Parties transportant le courant

Pour les piéces en laiton venues de fonderies ou de décolletage, transportant le courant,
autres que les parties filetées des bornes, I'alliage utilisé doit contenir au moins 50 % de
cuivre, et pour les piéces venues de découpage dans des feuilles laminées, I'alliage utilisé
doit contenir au moins 58 % de cuivre.

La conformité est vérifiée par examen et analyse du matériau.
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11.1.3 Cables souples fixés a demeure
11.1.3.1 Les cables souples fixés a demeure des dispositifs de commande de la

classe | doivent comporter une isolation du conducteur a gaine vert/jaune qui est reliée a la
borne ou a la connexion de mise a la terre du dispositif de commande, ou au contact de

mise a la terre du socle de connecteur ou de la prise, s'il en existe.

11.1.3.2 L'isolation du conducteur dont la gaine est repérée par la combinaison des couleurs
vert/jaune ne doit pas étre reliée a des bornes ou des connexions autres que les bornes ou
les connexions de terre.

La conformité a 11.1.3.1 et 11.1.3.2 est vérifiée par examen.

11.1.4 Tracés intentionnellement fragiles

Les tracés intentionnellement fragiles doivent étre utilisés dans le seul ®ut de protéger
contre les dangers causés par la défaillance des composants indiqués dans le Tableau H.24.
Voir H.27.1.1.8.

11.2 Protection contre les chocs électriques
11.2.1 Double isolation

Pour les dispositifs de commande a double isolation,Na conception doit étre telle que
I'isolation principale et [l'isolation supplémentairé \puissent étre soumises a essai
séparément, a moins qu'il ne soit possible de vérifier-d'une autre maniére leurs propriétés
respectives.

11.2.1.1 S'il n'est pas possible de soumettre’a essai séparément l'isolation principale et
I'isolation supplémentaire, et s'il n'est pas possible de vérifier leurs propriétés par un autre
moyen, l'isolation est considérée comme une isolation renforcée.

La conformité est vérifiée par examen et par essai.

NOTE Des échantillons ayant subi~une préparation spéciale, ou des échantillons des parties isolantes, sont
considérés comme des moyens deweérification.

11.2.2 Dérogation a ladouble isolation ou isolation renforcée

Les dispositifs décecommande de la classe |l et les dispositifs destinés au matériel de la
classe Il doiventétre congus de fagon que les lignes de fuite et les distances dans I'air sur
une isolation\supplémentaire ou une isolation renforcée ne puissent étre réduites, par
suite des effets de l'usure, en dessous des valeurs spécifiées a I'Article 20. lls doivent étre
construitsnde fagon que si des fils, des vis, des écrous, des rondelles, des ressorts, des
réceptacles plats pour connecteur a languette ou des piéces analogues se desserrent ou se
détachent, ils ne puissent en usage normal se placer dans une position telle que les lignes
de fuite et les distances dans l'air sur une isolation supplémentaire ou une isolation
renforcée soient réduites a moins de 50 % de la valeur spécifiée a I'Article 20.

La conformité est vérifiée par examen, par mesure et/ou par essai manuel.

Dans le cadre de cette exigence:

— on ne s'attend pas a ce que deux fixations indépendantes se desserrent en méme temps;

— les parties fixées au moyen de vis ou écrous et rondelles de blocage sont considérées
comme non susceptibles de se desserrer, sous réserve qu'il ne soit pas exigé que ces vis
ou écrous soient démontés en entretien ou en maintenance par l'utilisateur;

— les ressorts ou les pieces élastiques qui ne se desserrent pas ou ne se détachent pas au
cours des essais des Articles 17 et 18 sont considérés comme satisfaisant aux exigences;
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— les fils a connexions soudées sont considérés comme n'étant pas fixés de fagon
appropriée a moins d'étre maintenus en position prés de leur connexion,
indépendamment de la soudure;

— les fils connectés aux bornes sont considérés comme n'étant pas fixés de fagon
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conducteurs céblés, cette fixation supplémentaire doit serrer I'enveloppe isolante et non
I'dme conductrice;

— les conducteurs rigides courts sont considérés comme non susceptibles de se séparer des
bornes s'ils restent en place quand I'un(e) quelconque des vis ou écrous est desserré(e).

11.2.3 Conducteurs intégrés

11.2.3.1 Les conducteurs intégrés doivent étre suffisamment rigides, suffisamment” bien
fixés et suffisamment bien isolés pour qu'en usage normal les lignes de fuite et les
distances dans l'air ne puissent étre réduites en dessous des valeurs {(spécifiées a
I'Article 20.

11.2.3.2 L'isolation, si elle existe, doit étre étudiée de maniere a évitertoute détérioration au
cours du montage ou en usage normal.

La conformité a 11.2.3.1 et 11.2.3.2 est vérifiée par examen, par‘des mesures et par un essai
manuel.

NOTE Un conducteur est considéré comme étant nu si son isolation n'est pas au moins équivalente du point de
vue électrique a celles qui sont spécifiées pour des cables souples-dans les normes applicables de I'lEC, ou si elle
ne satisfait pas a l'essai de rigidité diélectrique qui consiste’\a-appliquer une tension spécifiée entre I'ame
conductrice et une feuille métallique appliquée autour de l'isolation; dans les conditions spécifiées a I'Article 13.

11.2.4 Gaines de cables souples

A l'intérieur du dispositif de commandé€,)la gaine d'un cable souple ne doit étre utilisée
comme isolation supplémentaire qu‘ad'endroit ou elle n'est pas soumise a des conditions
mécaniques ou thermiques excessiveésvet dans la mesure ou ses propriétés isolantes ne sont
pas inférieures a celles spécifiées pour les gaines des cables souples dans I'lEC 60227-1 ou
dans I'lEC 60245-1.

La conformité est vérifiée par examen et, si nécessaire, par des essais portant sur les gaines
des cables souples, conformément a I'lEC 60227-1 ou a I'lEC 60245-1.

11.2.5 Impédance 'de protection

Voir Annexe H.

11.2.6 Protection contre les chocs électriques par I'utilisation de la TBTS ou de la
TBTP

\oir-Annexe T.

11.2.7 Connexions entre circuits TBTS/TBTP internes et externes

Des mesures appropriées doivent étre prises pour empécher l'interconnexion d'un circuit
TIBTS intégré 3 un circuit TBTP externe et vice versa

L'alimentation d'un dispositif de commande de la classe lll a partir d'une source TBTS
externe au moyen d'un raccordement séparable ne doit étre possible qu'au moyen d'un
systéme de fiche et de socle dédiés qui ne peuvent pas étre montés sur ou interconnectés
avec d'autres systémes de raccordement.

La conformité est vérifiée par examen.
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11.2.8 Protection contre les surintensités
Les dispositifs de commande doivent étre capables d’acheminer les courants susceptibles

de circuler dans des conditions anormales pendant des périodes de temps équivalant a celles
déterminées par les caractéristiques du dispositif de protection si cela est indiqué a I'exigence

96 du lableau 1.
La conformité est vérifiée par I'essai de 27.5.

11.3 Mancuvre et fonctionnement
11.3.1 Coupure totale

Les dispositifs de commande dont certaines positions sont déclarées comme produisant
une coupure totale de circuit doivent étre congus de fagon que, dans les positions déclarées,
la séparation des contacts soit assurée pour tous les pbles d'alimentation autres.'que la terre,
a une valeur au moins égale aux valeurs correspondantes de I'Article 20. La-séparation des
contacts peut étre obtenue par action automatique ou action manuelle; mais toute action
automatique ultérieure ne doit pas faire en sorte qu'une quelconque séparation de contacts
soit réduite en dessous de la valeur minimale spécifiée.

Si la déconnexion est aussi déclarée produire une coupure) sur tous les poles, le
fonctionnement des contacts dans chaque pble d'alimeftation doit étre pratiquement
simultané.

La conformité est vérifiée par examen et par les essaisdes Articles 13 et 20, si nécessaire.

11.3.2 Microcoupure

Les dispositifs de commande dont certaings” positions sont déclarées comme produisant
une microcoupure de circuit doivent étre congus de facon que, dans les positions déclarées,
la séparation des contacts soit assurée/pour au moins un péle d'alimentation pour satisfaire
aux exigences de rigidité diélectrique.de I'Article 13, mais aucune valeur de distance dans
I’air n'est spécifiée. La séparation. des contacts peut étre obtenue par action automatique ou
action manuelle, mais toute modification ultérieure de la grandeur de manceuvre entre les
limites déclarées au Tableau 1, exigence 36, ou de la température de la téte de commande
entre les limites déclarées~-au Tableau 1, exigence 22, ne doit pas provoquer un
fonctionnement qui réduirait la séparation des contacts de fagon que les exigences de
I'Article 13 ne soient plus,satisfaites.

La conformité est.Weérifiée par examen et, si nécessaire, par les essais de ['Article 13,
exécutés aux limites de température déclarées.

11.3.3 Boutons de réarmement

Les boutons de réarmement des dispositifs de commande doivent étre disposés ou
protégés de fagon qu'il soit peu probable qu'ils puissent étre réarmés accidentellement.

La conformité est vérifiée par examen.

NOTE 1 Cette exigence exclut par exemple les boutons de réarmement montés dans une position telle qu'ils
puissent étre réenclenchés en poussant le dispositif de commande contre un mur ou en poussant un meuble
contre le dispositif.

NOTE 2 Cette exigence ne s'applique pas aux dispositifs de commande a réarmement manuel avec actions a
déclenchement libre.

11.3.4 Réglage par le fabricant

Les organes destinés au réglage des dispositifs de commande par le fabricant doivent étre
fixés de fagon a empécher un déplacement accidentel aprés réglage.
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La conformité est vérifiée par examen.

11.3.5 Contacts — Généralités

11.3.5.1 Les contacts dont |a capacité de coupure en courant continu est supérieure a 0.1 A

et qui peuvent étre manceuvrés doivent étre congus de telle maniére que les vitesses de
rapprochement et d'écartement des surfaces de contact soient indépendantes de la vitesse
de manceuvre.

La conformité est vérifiée par examen.

NOTE Cette exigence n'est pas applicable aux contacts qui sont explicitement exclus de 11.3.7.

11.3.5.2 Les systémes de fonctions de commande de classe C doivent comprendre au
moins deux éléments de commutation pour mettre directement hors tension'les bornes de
sécurité.

NOTE Un seul relais actionnant deux contacts indépendants est considéré comime un seul élément de
commutation.

11.3.5.2.1 Dispositions pour prévenir les erreurs de cause commune

Des mesures doivent étre prises pour assurer la protection contre les défaillances de deux
(au moins) éléments de commutation, en raison d’'une cause’commune, par un court-circuit
externe qui pourrait empécher I'arrét de sécurité du dispositif de commande.

Les méthodes acceptables sont, par exemple:

— une protection contre les surintensités,
— une limitation du courant, ou
— des moyens de détection des pannes internes.

La pertinence des mesures de maintien)de la capacité a interrompre la mise sous tension des
bornes de sortie de sécurité par auMmoins un élément de commutation ou l'interruption d’un
dispositif de protection contre les surintensités doit étre vérifiée par I’essai suivant.

Les bornes de sortie de xsécurité du dispositif de commande sont connectées a un
commutateur permettant_de commander le courant de court-circuit. Ce commutateur étant
ouvert, le dispositif de) commande est connecté comme indiqué en H.27.1.1.2 avec les
sorties mises sous tension afin de simuler un fonctionnement normal (contacts des éléments
de commutation internes fermés).

Le matériel d’essai doit présenter les caractéristiques suivantes:

a) si des dispositifs de protection contre les surintensités sont utilisés, le réseau
d’alimentation du dispositif de commande doit étre en mesure de fournir un courant de
court-circuit d’au moins 500 A.

b)."si des techniques de limitation du courant sont utilisées comme mesure de protection (un
transformateur, par exemple), le réseau d’alimentation du dispositif de commande ne
doit pas limiter le courant de court-circuit déclaré (Tableau 1, exigence 95).

11.3.5.2.1.1 Un court-circuit est appliqué entre les bornes de sortie de sécurité du dispositif

—_______de commande en fermant le commutateur.
L’essai est réalisé pendant 1 h ou a travers le commutateur en I'labsence de courant.

Si un dispositif de protection contre les surintensités peut étre remplacé et qu’il a fonctionné
pendant I'essai, il doit étre remplacé et I'essai répété deux fois de plus en essayant de
redémarrer le dispositif de commande et en maintenant le commutateur fermé.
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L’essai est répété a l'‘aide du méme échantillon ou sur un échantillon différent, le
commutateur étant maintenu en position fermée avant la premiére séquence de démarrage.

11.3.5.2.1.2 Si une fonction de détection de panne du dispositif de commande ouvre les

essayant de redémarrer le dispositif de commande tout en maintenant le court-circuit
externe.

La conformité est vérifiée conformément a H.27.1.1.3 et a I’Article 15.

Apres l'essai, au moins un élément de commutation du dispositif de commande doit étte en
mesure de mettre hors tension les bornes de sortie de sécurité ou un dispositif de protection
contre les surintensités non remplagable a définitivement interrompu I’alimentation des-bornes
de sortie de sécurité.

11.3.6 Contacts pour coupure totale et microcoupure

Les contacts produisant une coupure totale ou une microcoupure. dont la capacité de
coupure en courant continu ne dépasse pas 0,1 A ou qui coupent deS:courants alternatifs, et
qui peuvent étre manceuvrés, doivent étre congus de telle manigke qu'ils ne prennent au
repos que des positions ouvertes ou des positions fermées.

La conformité est vérifiée par examen et, dans le cas d'une.'position fermée, par application
des exigences de température de I'Article 14 et, dans.{e cas d'une position ouverte, par
application des exigences de I'Article 13 concernant Jéesymicrocoupures. Cependant, lorsque
I'organe de manceuvre peut occuper une position‘intermédiaire voisine d'une position
repérée déclarée pour une coupure totale, les eSsais des Articles 13 et 20 concernant les
coupures totales sont applicables a cette position intermédiaire.

11.3.7 Exclusions pour 11.3.5 et 11.3.6

Les exigences de 11.3.5 et 11.3.6,f1e/doivent pas s’appliquer aux contacts dont I'examen
montre qu'ils ne peuvent fonctionnertou ne sont pas destinés a fonctionner en charge, ni aux
contacts qui ne produisent pas d'arc dans les conditions d'usage normal.

11.3.7.1 La conformité est*vérifiée par examen et, si nécessaire, par I'essai de 11.3.7.2.

11.3.7.2 Une tension\continue égale a la tension maximale de service est appliquée aux
contacts en série avec une résistance telle que le courant se produisant en usage normal
soit obtenu. Il ne doit pas étre possible de maintenir un arc par l'ouverture lente des contacts.

11.3.8 Position de repos des contacts

Dans toute position de repos de I'organe de manceuvre, les contacts doivent étre, soit dans
leur(position prévue ouverte ou fermée, soit dans une position ne présentant aucun danger a
I'intérieur du dispositif ou du matériel.

La conformité est vérifiee par examen.

NOTE 1 Le terme «position de repos de I'organe de manceuvre» couvre toute position, qu'elle soit repérée,

intermédiaire ou de réglage par l'utilisateur
NOTE 2 Afin d'essayer d'obtenir une position intermédiaire de l'organe de manceuvre, entre toutes les

positions indexées, marquées ou de repos prévu, l'organe de manceuvre peut étre actionné comme en usage
normal. Maintenir I'organe de manceuvre en position n'est pas une manceuvre.

11.3.9 Dispositif de commande a cordon de traction

Les dispositifs de commande a cordon de traction doivent étre concus de fagon qu'aprés
une manceuvre du dispositif suivie du relachement du cordon de traction, les parties
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concernées du mécanisme ne puissent normalement manquer de revenir a une position
permettant I'exécution immédiate du mouvement suivant du cycle de manceuvre du dispositif
de commande.

La conformité est vérifiée par examen et par l'essai suivant
T T

NOTE 1 Les dispositifs de commande a cordon de traction peuvent étre manceuvrés d'une position repérée a
la suivante par une traction temporaire et uniforme exercée sur le cordon avec une force verticale de 45 N ou une
force oblique a 45° de 70 N, le dispositif de commande étant monté dans n'importe quelle position déclarée.

NOTE 2 Les forces de manceuvre des dispositifs de commande manceuvrés par un moyen autre qu'un cordon

de traction ne sont pas spécifiées. L'attention est attirée sur la norme du matériel correspondant ou de (telles
exigences peuvent étre données.

11.4 Actions
11.4.1 Actions combinées

Un dispositif de commande comportant plusieurs actions, dont I'une™est congue pour
fonctionner aprés la défaillance d'une ou d'autres actions, doit étre_éonstruit de telle fagon
que cette action reste opérante apres la défaillance d'une portion guelconque spécifique de
toute(s) autre(s) action(s).

La conformité est vérifiée par examen et, si nécessaire, par-des essais apres avoir rendu
toutes les autres actions inopérantes.

11.4.2 Réglage par le fabricant

Une action de type 2 pour laquelle un réglage par le fabricant de sa valeur de
fonctionnement, de son temps de fonctionnement ou de sa séquence de fonctionnement
a été prévu, doit étre congue de fagon qu'iksoit possible de voir si le réglage initial a été ou
non modifié ultérieurement.

La conformité est vérifiee par examen.

11.4.3 Action de type 2

Toute action de type 2 dait étre congue de maniére a confiner la tolérance de fabrication et
la dérive de sa valeur’de fonctionnement, de son temps de fonctionnement ou de sa
séquence de fonctionnement dans la limite déclarée dans les exigences 41 et 42 du
Tableau 1.

La conformité est vérifiée par les essais des Articles 15 a 17 inclus.

11.4.4 Action de type 1.A ou 2.A

Unetaction de type 1.A ou 2.A doit fonctionner de fagon a satisfaire aux exigences de rigidité
dielectrique et de distance dans I'air spécifiées pour une coupure totale.

La conformité est vérifiée par les essais de I'Article 13 et les exigences appropriées de
I'Article 20.

11.4.5 Action de type 1.B ou 2.B

Une action de type 1.B ou 2.B doit fonctionner de fagon a satisfaire aux exigences de rigidité
diélectrique spécifiées pour une microcoupure.

La conformité est vérifiée par l'essai de ['Article 13 et les exigences appropriées de
I'Article 20.
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11.4.6 Action de type 1.C ou 2.C

Une action de type 1.C ou 2.C doit fonctionner de fagon a interrompre le circuit par une
micro-interruption.

La conformité est vérifiée par les exigences appropriées de I'Article 20.

11.4.7 Action de type 1.D ou 2.D

Une action de type 1.D ou 2.D doit étre congue de fagon que la coupure ne puisse étreni
empéchée ni génée par un éventuel mécanisme de réenclenchement et qu'apres la coupure;
il ne soit pas possible de refermer le circuit, méme temporairement, tant que la condition“de
dépassement ou de panne persiste.

La conformité est vérifiée par examen et par essai.

11.4.8 Action de type 1.E ou 2.E

Une action de type 1.E ou 2.E doit étre congue de fagon que la coupure ne puisse étre ni
empéchée ni génée par un éventuel mécanisme de réenclenchement et que les contacts ne
puissent étre ni empéchés de s'ouvrir, ni maintenus fermésitant que la condition de
dépassement ou de panne persiste.

La conformité est vérifiée par examen et par essai.

11.4.9 Action de type 1.F ou 2.F

Une action de type 1.F ou 2.F doit étre congue de)fagon qu'aprés le montage du dispositif de
commande conformément aux instructions dd-/fabricant, il ne puisse étre réenclenché qu'a
I'aide d'un outil.

La conformité est vérifiée par examen, et par essai.

NOTE Cette exigence est considéréé’comme satisfaite si le montage dans I'appareil est tel qu'un outil soit
nécessaire pour accéder au dispositif de commande.

11.4.10 Action de type 4G ou 2.G

Une action de type~1.G ou 2.G doit étre congue de fagon qu'il soit possible de réarmer le
dispositif de commande, aprés qu'il a fonctionné (fonctionnement non intentionnel) dans les
conditions de charge électrique.

La conformité est vérifiee par examen et en réarmant une fois le dispositif a sa tension
assignégeet a son courant assigné.

11°4:11 Action de type 1.H ou 2.H

Une action de type 1.H ou 2.H doit étre congue de fagon que l'ouverture des contacts ne
puisse étre empéchée et que la remise automatique des contacts en position fermée puisse
se faire si le moyen de réarmement est maintenu en position de réarmement. Le dispositif de
commande ne doit pas se réarmer automatiguement a une température supérieure a -35 °C

avec le mécanisme de réarmement en position normale.

La conformité est vérifiée par examen et par essai.

NOTE L’essai est indiqué dans la partie 2 applicable.
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11.4.12 Action de type 1.J ou 2.J
Une action de type 1.J ou 2.J doit étre congue de fagon que l'ouverture des contacts ne

puisse étre empéchée, et que le fonctionnement du dispositif de commande en tant que
dispositif autom