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This revision of ANSI/UL 60730-1 dated October 18, 2021 includes the following changes in
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— Addition of the second amendment to IEC 60730-1; 1.2, 2.1.4, 2.1.5, 2.3.33, 2.4.5DV, 2.13.4,
2.13.12, Table 1. 8.1.1. 8.1.1.1. 11.1.4, 11.4.11. 11.4.12, Table 12, 14.5.1. Table 15, Table 16,
Section 20, 24.1, 24.5, H.7, H.11.2.5, H.11.12.4.1.3.2, Table H.11, H.11.12.4.3.6, H.26, H.26.8.3,
H.26.9.2, H.27.1.1.2, H.27.1.1.7, H.27.1.1.8, J.4.3.5.4.1, Annex Q, T.3.1, T.3.2, Bibliography

— Dé¢letion of SMPS test method; 24.2.1DV.2 — 24.2.1DV.3.11

- bﬁvise Table H.14 for the voltage dips and interruptions test to include 60 Hz frequency;
Tabje H.14

— Revisions to add clarity, reflect current practices and/or corrections; Table 1DV, [1.2DV,
6.4.3.101DV, 9.3.4DV, 11.4.101DV, 11.10.3DV.1, 12.1.1DV; Table 12.1DV.1, Table 15DV,
21.1DV.1, 24.1DV, 27.5.101DV, H.23.1DV, H.27.1.1.2DV, Annex P, DVB.1.3, DVE.1, DVE.2,
DVE.3

— Revisions to the DV’s covering the grounding‘and bonding requirements; 2.7.15)1DV,
2.7.15.2DV, and 9.3.4DV.1 - 9.3.4DV.7

UL 60730-{1 adopts IEC 60730-1, Edition 5.2,.issued by the IEC December, 2020. Please n¢te that the
national djfference document incorporates all of the U.S. national differences for UL 60730-1.

Text that hias been changed in any manner or impacted by UL's electronic publishing system is marked
with a vertical line in the margin.

The new ahd revised requirements are substantially in accordance with Proposal(s) on this sybject dated
April 16, 2021 and August13;2021.

All rights feserved.<No part of this publication may be reproduced, stored in a retrieval [system, or
transmitted in any_form by any means, electronic, mechanical photocopying, recording, of otherwise
without pripr permission of UL.

UL provides this Standard "as is" without warranty of any kind, either expressed or implied, including but
not limited to, the implied warranties of merchantability or fithess for any purpose.

In no event will UL be liable for any special, incidental, consequential, indirect or similar damages,
including loss of profits, lost savings, loss of data, or any other damages arising out of the use of or the
inability to use this Standard, even if UL or an authorized UL representative has been advised of the
possibility of such damage. In no event shall UL's liability for any damage ever exceed the price paid for
this Standard, regardless of the form of the claim.

Users of the electronic versions of UL's Standards for Safety agree to defend, indemnify, and hold UL
harmless from and against any loss, expense, liability, damage, claim, or judgment (including reasonable
attorney's fees) resulting from any error or deviation introduced while purchaser is storing an electronic
Standard on the purchaser's computer system.
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Preface (UL)

This UL Standard is based on IEC Publication 60730-1: Fifth Edition — Automatic Electrical Controls, Part
1: General Requirements, as revised by Amendments 1 and 2 and corrigendum 1. IEC publication 60730-
1 is copyrighted by the IEC.

Efforts have been made to synchronize the UL edition number with that of the corresponding IEC standard
with which this standard is harmonized. As a result, one or more UL edition numbers have been skipped to
match that of the IEC edition number.

This is the|UL Standard for Safety for Automatic Electrical Controls, Part 1: General Requirements. This
UL part 1 ip to be used in conjunction with the appropriate UL Part 2 standards, which contain clauses to
supplemer]t or modify the corresponding clauses in Part 1, to provide relevant requirements fgr each type
of product.

These materials are subject to copyright claims of IEC and UL. No part of this publicatipn may be
reproduced in any form, including an electronic retrieval system, without the prior written permigsion of UL.
All requesis pertaining to the Automatic Electrical Controls, Part 1: General Requirements, UL 60730-1
Standard should be submitted to UL.

Note — Althoyigh the intended primary application of this Standard is stated in itS,Scope, it is important to note that|it remains the
responsibility jof the users of the Standard to judge its suitability for their particular purpose.
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NATIONAL DIFFERENCES
GENERAL

National Differences from the text of International Electrotechnical Commission (IEC) Publication 60730-1,
Automatic Electrical Controls, Part 1: General Requirements, copyright 2020 are indicated by notations
(differences) and are presented in bold text.

There are five types of National Differences as noted below. The difference type is noted on the first line of
the National Difference in the standard. The standard may not include all types of these National
Differences.

DR - Thesk are National Differences based on the national regulatory requirements.

D1 - Thege are National Differences which are based on basic safety principles. and requirements,
elimination| of which would compromise safety for consumers and users of products.

D2 - These are National Differences from IEC requirements based on existing' safety practices. These
requirements reflect national safety practices, where empirical substantiation (for the IEC |or national
requirement) is not available or the text has not been included in the IEC'standard.

DC - Thege are National Differences based on the component standards and will not be deleted until a
particular gomponent standard is harmonized with the IEC component standard.

DE - Thesp are National Differences based on editorial comments or corrections.

Each natiopal difference contains a description of what‘the national difference entails. Typically one of the
following wWords is used to explain how the text of the national difference is to be applied to the base IEC
text:

Addition / Add - An addition entails)adding a complete new numbered clause, subclause, table,
figure, or annex. Addition is not meant to include adding select words to the base IEC tekt.

Modlification / Modify - A{modification is an altering of the existing base IEC text guch as the
addition, replacement or’ deletion of certain words or the replacement of an enjire clause,
subclause, table, figuré;-or annex of the base IEC text.

Deletion / Delete - A deletion entails complete deletion of an entire numbered clause,| subclause,
table, figure, orannex without any replacement text.
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FOREWORD
INTERNATIONAL ELECTROTECHNICAL COMMISSION

AUTOMATIC ELECTRICAL CONTROLS - Part 1: General requirements

1) 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 Specifications, 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 Committee interested in

the subject

alt with may participate in this preparatory work International governmental and non-governmental

organizations

liaising with
Standardizati

2) The forma
opinion on thg

3) IEC Publig
sense. While
responsible fi

4) In order tg

maximum exgent possible in their national and regional publications. Any diyergence between any IEC Publid

correspondin

5) IEC itself d
and, in somg
certification b

6) All users s

7) No liability
technical con
whatsoever,
reliance upon

8) Attention ig
correct applid

9) Attention is

not be held rgsponsible foridentifying any or all such patent rights.

This Cons
(2013-11)

the IEC also participate in this preparation. IEC collaborates closely with the International Or]
bn (ISO) in accordance with conditions determined by agreement between the two organizations.

decisions or agreements of IEC on technical matters express, as nearly as possible, an international
relevant subjects since each technical committee has representation from all interested IEC’National Co

ptions have the form of recommendations for international use and are accepted by, [EC National Com
all reasonable efforts are made to ensure that the technical content of IEC Publications is accurate, IEC
r the way in which they are used or for any misinterpretation by any end user,

promote international uniformity, IEC National Committees undertake(to“apply IEC Publications trans

h national or regional publication shall be clearly indicated in the |atter.

oes not provide any attestation of conformity. Independent cetrtification bodies provide conformity assess
areas, access to IEC marks of conformity. IEC is not,responsible for any services carried out b
Ddies.

ould ensure that they have the latest edition of this'publication.

shall attach to IEC or its directors, employees, servants or agents including individual experts and n
hmittees and IEC National Committees-for any personal injury, property damage or other damage
vhether direct or indirect, or for cests (including legal fees) and expenses arising out of the publicat
| this IEC Publication or any otherlEC Publications.

drawn to the Normative references cited in this publication. Use of the referenced publications is indisp4
ption of this publication:

drawn to the possibility that some of the elements of this IEC Publication may be the subject of patent ri

blidated" version of IEC 60730-1 bears the edition number 5.2. It consists of the

panization for
consensus of
mmittees.

mittees in that

annot be held

parently to the
Ation and the

ment services

independent

pembers of its
of any nature
on, use of, or

nsable for the

phts. IEC shall

fifth edition

amendmer

[documents 72/899/FDIS and 72/928/RVD] and its corrigendum 1 (2014-02

), and its
(2020-04)

[documents 72/1226/FDIS and 72/1237/RVD]. The technical content is identical to the base edition and its
amendment.

This Final version does not show where the technical content is modified by amendments 1 and 2. A
separate Redline version with all changes highlighted is available in this publication.

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.
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— modificati

on of the title and scope;

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

layout;

— modificati

on to 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 Pn\/nring hq’rfnry-lnm/\/nmd controls_and the use of batteries in controls;
— revision addressing the exclusion of relay faults;
— new/upddted requirements in Clause 24, for switch mode power supplies;
— revisions povering the allowance of screwless-type clamping units complying with IEC 60999-{;
— new requjrements addressing remotely actuated control functions;
— addition df 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 controfs , can be
found on the IEC website.
In the deveJopment of a fully international 'standard to cover automatic controls for household and similar
use, it has|been necessary to take into\eonsideration the differing requirements resulting from practical
experience|in various parts of the world“and to recognize the variation in national electrical systems and
wiring rules|
The "in sgme countries" notes regarding differing national practices are contained in th¢ following
subclauses

215 11.11.1.2 17.10.4

272 11.11.1.3 17.12.5

273 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

Table 1 (7.2), footnote d 13.3.4 18.4

7.4.3 14.4 19.2.4.1

7432 Table 13 (14.7.4), footnote f 19.2.51

8.1.1.1 15.1 21.1

8.4 16.2.1 21.

9.3.2 17.1.3.1 27.2.3.1

9.3.4 17.2.2 Annex C

9.5.2 17.2.3 Annex D

Table 3 (10.1.4), footnote b 17.2.3.1 H.26.10
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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
Table 6 (10.2.1), footnote b 17.7.7 132
1.5 17.8.4.1
Table 10 (11.8.2), footnote b 17.10
It is envisagedthatin the next edition of this standard It will be found possibie to remove those]differences
that are cojered by new IEC standards now being prepared by other technical committees;
This Part { is to be used in conjunction with the appropriate part 2 for a particular type of cdntrol, or for
controls fof particular applications. This part 1 may also be applied, so far as reasgnable, to ¢ontrols not
mentioned|in a part 2, and to controls designed on new principles, in which cases-additional rgquirements
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;
Modificatign: the part 1 text applies with a minor change as:indicated in a part 2;
Replacement: the part 2 text contains a change which-téplaces the part 1 text in its entirety;
Where no ¢hange is necessary, the part 2 indicates that the relevant clause or subclause appligs.
NOTE - In this standard the following print types are‘used:
— Requirements proper: in roman type;
— Test spetifications: in italic type;
— Explanatory matter: in smaller reman type;
— Defined terms: bold type.
Some tablg.titles contain reference in brackets to table numbers in IEC 60730-1, edition 3 [for ease of
correlation‘betweenparts2and-thePart:
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

* reconfirm

ed,

» withdrawn,

* replaced by a revised edition, or
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*« 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.

DV1 Modification to the Notes:

— Words.i in-the-text Jofined-in-clause

19

DVR Addition:

thqusands and uses a comma instead of a period to indicate a decimal point. For example,

Th{ numbering system in the standard uses a space instead .0f.a comma tp indicate
1 0p0 means 1,000 and 1,01 means 1.01.
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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, on, 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 Thro

EXAMPLE 1

This Intern
16484.

This stand
public, sud
industrial a

EXAMPLE 2

This stand

Lighout this standard the word "equipment" means "appliance and equipment.”

CONTROLS for appliances within the scope of IEC 60335.

ational Standard is applicable to CONTROLS for building automation Within the sc

ard also applies to automatic ELECTRICAL CONTROLS for equipment that may be U
pplications.

CONTROLS for commercial catering, heating and air-conditioning equipment.

ard is also applicable to individual CONTROLSutilized as part of a CONTROL system o

which are mechanically integral with multifunctional €@NTROLS having non-electrical outputs.

EXAMPLE 3
systems withij

This stand

h the scope of ISO 16484-2.

brd is also applicable to relays when used as CONTROLS for IEC 60335 appliances

requirements for the safety and @PERATING VALUES of relays when used as CONTROLS for

appliances
NOTE 2 Thes

NOTE 3 This
an appliance
series of stan

are contained in Annex U.

e requirements areteferred to in the scope of IEC 61810-1.

according-to{J[EC 60335-1. It is not intended to be used for any other stand-alone relay, or to replace
fards.

ppe of ISO

sed by the

h as equipment intended to be used in shops, offices, hospitals, farms and cominercial and

I CONTROLS

Independently mounted water valves, CONTROLS in smart grid systems and CONTROLS for buildipg automation

. Additional
IEC 60335

standard is infended to be used for the testing of any stand-alone relay which is intended to be used as 4 CONTROL of

he IEC 61810

This stang

ard) does not apply to automatic ELECTRICAL CONTROLS intended exclusively fq

r industrial

process applications unless explicitly mentioned in the relevant part 2 or the equipment 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.

This standard is also applicable to the FUNCTIONAL SAFETY of LOW COMPLEXITY SAFETY RELATED SYSTEMS
and CONTROLS.
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1.1.2 This standard applies to automatic ELECTRICAL CONTROLS, mechanically or electrically operated,
responsive to or controlling such characteristics as temperature, 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 Requirg

1.1.5 Thig
a.c. or 600

1.1.6 This
CONTROL, i

equipment.
surrounding
manufactur

1.1.7 This
are contain

1.1

ments tor manual switches not torming part of an AUTOMATIC CONTROL are contained in [EC 61058-1

standard applies to a.c. or d.c. powered CONTROLS with a rated voltage notiexcee
V d.c.

standard does not take into account the RESPONSE VALUE of an AUTOMATIC A
such a RESPONSE VALUE is dependent upon the method of meunting the CONT

Where a RESPONSE VALUE is of significant purpose for the“protection of the
s, the value defined in the appropriate household equipment standard or as determ
er shall apply.

standard applies also to CONTROLS incorporating ELECTRONIC DEVICES, requirement
bd in Annex H.

7DV.1 D2 Modification of 1.1.7 by addingthe following text:

This standard applies to discrete THERMISTORS and also to controls using N

THE

1.1.8 This

RMISTORS, requirements for which-are contained in Annex J

standard applies also to.GONTROLS using NTC or PTC THERMISTORS, requirements fo

contained if Annex J.

1.1.9 Thig
and respon

The signals
and from e

standard applies to the electrical and FUNCTIONAL SAFETY of CONTROLS capable g
ding to commuhications signals, including signals for power billing rate and demand

may be-transmitted to or received from external units being part of the CONTROL (W
ternal'units which are not part of the CONTROL (wireless) under test.

1.1.10 Th

Hing 690 V

CTION of a
ROL in the

USER, or
ned by the

s for which

TC or PTC

r which are

f receiving
response.

ired), or to

s standard daes not address the in’rpgrity of the output qignal to the network device

ps, such as

interoperab

1.1

ility with other devices unless it has been evaluated as part of the CONTROL SYSTEM.

.101DV DR Addition to the Scope by adding the following text:

CONTROLS intended to be installed in air handling spaces or in other environmental air
space (plenums) are covered under the scope of this standard.

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.
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IEC 60038, 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.

IEC 60068-2-75, Environmental testing — Part 2-75: Tests — Test Eh: Hammer tests

IEC 60085, Electrical insulation — Thermal evaluation and designation

IEC 600991, Surge arresters — Part 1: Non-linear resistor type gapped arresters for a.c. systems?

2 Withdrawn

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

3 There existg a consolidated edition 4.1:2009 including IEC 60112:2003 and its Ameridiient 1:2009.

IEC 601271-1, Miniature fuses — Part 1: Definitions for miniature fuses and general requifements for
miniature flse-links

IEC 6022711, Polyvinyl chloride insulated cables of vated voltages up to and including 450/75(Q V — Part 1:
General reuirements

IEC 602451, Rubber insulated cables — Rated voltages up to and including 450/750 V — Par{ 1: General
requirements

IEC 602691, Low-voltage fuses — Part 1: General requirements
IEC 60335}1:2010, Househeold and similar electrical appliances — Safety — Part 1: General requjrements
IEC 60364|(all parts), kow-voltage electrical installations

IEC 6038414, Fixed capacitors for use in electronic equipment — Part 14: Sectional specification: Fixed
capacitors|forelectromagnetic 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 capacitors 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, Conduit 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)*; Amendment 1:1999
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4 There exists

a consolidated edition 2.1:2001 including IEC 60529:1989 and its Amendment 1:1999.

IEC 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

IEC 60664-3:2016, Insulation coordination for equipment within low-voltage systems — Part 3: Use of
coating, potting or moulding for protection against pollution

IEC 60664

Part 4: Cons,

eration of

high-freque

IEC 60695
apparatus é

IEC 60695-
flammability

IEC 60695-
IEC 60738-

IEC 60738
Blank detai

IEC 60947-

IEC 60998+
Particular r

IEC 60998+
Particular rt

IEC 60999
and screw
clamping u

IEC 61000

Insulation coordination for eauinment within low.vaoltage sustems
T N Al o T o4

ncy voltage stress

12-10, Fire Hazard testing — Part 2-10: Glowing/hot-wire based test metheds —
nd common test procedure

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

10-2, Fire hazard testing — Part 10-2: Abnormal heat — Ballpressure test

1-1, Thermistors — Directly heated positive step-function temperature coefficient
specification — Current limiting application </Assessment level EZ

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

-2, Connecting devices for lowA/oltage circuits for household and similar purposes
bquirements for connecting devices as separate entities with screwless-type clampin

P-3, Connecting devices'for low-voltage circuits for household and similar purposes
bquirements for connecting devices as separate entities with insulation-piercing clam

1, Connecting‘devices — Electrical copper conductors — Safety requirements for
ess-type clamping units — Part 1: General requirements and particular requirs
nits for cetiductors from 0,2 mm? up to 35 mm? (included)

al\parts), Electromagnetic compatibility (EMC)

Glow-wire

Glow-wire

1, Thermistors — Directly heated positive temperature.coefficient — Part 1: Generic specification

- Part 1-1:

— Part 2-2:
g units

— Part 2-3:
ping units

screw-type
bments for

IEC 61000-3-2, Electromagnetic 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 voltage
changes, 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
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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

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 techniques —
Power frequency magnetic field immunity test

IEC 61000}4-11, Electromagnetic compatibility (EMC) — Part 4-11: Testing and measurement t¢chniques —
Voltage dings, short interruptions and voltage variations immunity tests

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

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

IEC 61051}2-2, Varistors for use in electronic equipment — Part 2: Blank detail specification foy zinc oxide
surge suppression varistors. Assessment level E

IEC 610581, Switches for appliances:=-Part 1: General requirements

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

IEC 61249|(all parts),.Materials for printed boards and other interconnecting structures

IEC 61558-2-6,-Safety of transformers, reactors, power supply units and similar products for supply
voltages up te1,100 V — Part 2-6: Particular requirements and tests for safety isolating transformers and
power supply-tinits incorporating safety isolating fransformers

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

IEC 62151, Safety of equipment electrically connected to a telecommunication network

IEC 62326 (all parts), Printed boards
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IEC 62368-1, Audio/video, information and communication technology equipment — Part 1: Safety

requiremen

ts

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

CISPR 14-1:2005, Electromagnetic compatibility — Requirements for household appliances, electric tools

and similar

5 There exists

CISPR 22:
methods of

ISO 16484-

1.2

'h’hﬂl’ﬂfllQ =Part 1: Emissions. Amendment 1:2008

a consolidated edition 5.1:2009 including CISPR 14-1:2005 and its Amendment 1:2008.

P008, Information technology equipment — Radio disturbance characteristics —
measurement

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

DV D2 Addition of the following to 1.2:

The following UL Standards are referenced in this‘Standard:

UL
En

UL
En

UL
Fle

UL

50
closures for Electrical Equipment, Non-Environmental Considerations

50E
closures for Electrical Equipment, Environmental Considerations

62
xible Cords and Cables

94

Plastic Materials forParts in Devices and Appliances, Tests for Flammability of

UL

157

Gapkets and Seals

UL

248-14

| imits and

Low-Voltage Fuses — Part 14: Supplemental Fuses

UL

310

Terminals, Electrically Quick-Connect

UL

508

Industrial Control Equipment

UL

514A

Metallic Outlet Boxes

UL

514B

Fittings, Conduit, Tubing and Cable
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UL 514C
Nonmetallic Outlet Boxes, Flush-Device Boxes, and Covers

UL 635
Insulating Bushings

UL 746C
Polymeric Materials — Use in Electrical Equipment Evaluations

UL 796
Printed-Wiring Boards

ULl 969
Marking and Labeling Systems

UL 1059
Terminal Blocks

uly 1434
THermistor-type Devices

Ul 4200A
Prpducts Incorporating Button or Coin Cell Batteries of Lithium Technologies

UL 4248
Fuseholders series

UL 5085-1
Law Voltage Transformers — Part1: General Requirements

UL 5085-2
Lgw Voltage Transformers~ Part 2: General Purpose Transformers

Ul 5085-3
Lgw Voltage Transformers — Part 3: Class 2 and Class 3 Transformers

2 Terms and definitions

F th mhosas of thic documeaent the followina-terme and daefinitione annly
or the pulpeses-of this-dosument—the-followingterms-and-definitions

\
TPy

Where the terms "voltage" and "current” are used, they imply the r.m.s. values, unless otherwise specified.

2.1

2.11

Definitions relating to ratings, voltages, currents, frequencies, and wattages

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 voltage.

2.1.2

RATED VOLTAGE, CURRENT, FREQUENCY or WATTAGE RANGE
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voltage, current, frequency or wattage ranges assigned to the CONTROL by the manufacturer and
expressed by lower and upper values

213

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-circuit conditions and normal operating conditions are taken into account.

21.4
EXTRA-LOW

ELV

voltage not
between cq
under norm

I Note 1 to entry

Note 2 to entr
in line with 1EQ

215
SAFETY EXT
SELV
voltage for

accessible

42,4V AC
independe

obtained frg
windings pn

Note 1 to entr
I rated voltage.

I Note 2 to entr|
IEC 61558-2-§

Note 3 to entr|
may be specifi

I Note 4 to entry

VOLTAGE

exceeding the maximum values of 50 V AC (RMS), 70,7 V AC (peak) or 120 V DC (
nductors and between conductors and earth which is permitted to belmaintained
al and single-fault conditions

: Ripple-free is conventionally defined as an RMS ripple voltage of not more than 10 % of the DC compor]

: The use of ELV other than in SELV system or PELV system is not a prptective measure against electrig
61140:2001.

RA-LOW VOLTAGE

ripple-free)
indefinitely

ent.

shock, this is

use in SELV SYSTEM or PELV SYSTEM between conductors and between simyltaneously

bart(s) and between any accessible part and earth, not exceeding the limits of 30 V
eak) or 60 V DC (ripple free) under narmal and single-fault condition, which is pro

p
:iut source (such as safety isolating-tfansformers, motor generators, and batteries

m higher voltage is obtained by a SAFETY ISOLATING TRANSFORMER or a converter wif
pviding equivalent insulation

: The voltage limits are based on the assumption that the SAFETY ISOLATING TRANSFORMER s §
FFor the purpose of the output test in 24.1.1, the secondary output voltage limit shall be increased as spec

: Transformers used, in)converters that have separate windings and provide equivalent insulation are g
and IEC 61558-2-16]

: SELV limits-are defined regardless of any special condition which may occur in installation. Different
led in the televant electrical installation standards (e.g. IEC 60364 (all parts)) or in the applicable local reg

:«Ripple-free is conventionally defined as an RMS ripple voltage of not more than 10 % of the DC compor]

AC (RMS),
ided by an
) or when
h separate

upplied at its
fied in 17.2.2.

overed under

requirements
llations.

ent.

Note 5 to entry: SELV limits may be different in other product or system standards. In case a control is declared exclusively for use in
applications 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).

21

.5DV D1 Modification of Note 2 to entry of 2.1.5 by adding the following:

Replace IEC 61558-2-6 with UL 5085-1 and UL 5085-3. Transformers used in Switch-mode
power supplies are evaluated to the applicable requirements of this standard.

216

SAFETY ISOLATING TRANSFORMER
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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 intended to supply SAFETY
EXTRA-LOW VOLTAGE circuits

2.1.6DV DR Addition of the following note to 2.1.6:

A Class 2 transformer which is considered a safety isolating transformer is defined as a step-down transformer of
the low-voltage secondary type in accordance with Article 725 of the National Electrical Code, NFPA 70.

2.1.7
SAME POLA

relationshi
through a |

2.1.8 Voi

21.9
ISOLATED LI

circuit fron an isolated secondary winding of a transformer having a maximium capacity of 10(

open-circu

2.1.10
PILOT DUTY

class of OHERATION in which the ultimate electrical load is controlled by an auxiliary means suc
or contactqr

21.11
TRANSIENT

short duraf
[SOURCE

21.12
RATED IMPU

impulse wi

the specifi¢d withstand capability of its insulation against overvoltages

21.13
OVERVOLTA

numeral ch

D between LIVE PARTS such that an interconnection between them allows a flow
bad, and which current is thus limited by the load

IMITED SECONDARY CIRCUIT

t secondary voltage rating not exceeding 1 000 V

ODVERVOLTAGE
on overvoltage of few milliseconds-or less, oscillatory or non-oscillatory, usually high

IEC 60050-604:1987, 604-03=13]

LSE VOLTAGE
hstand voltage assigned by the manufacturer to the equipment or to a part of it, ch

IGE CATEGORY
aracterizing a TRANSIENT OVERVOLTAGE condition

of current

VA and an

h as a relay

ly damped

practerizing

Note 1 to entry: Overvoltage categories |, Il, lll, and IV are used. See Annex L.

21.14
EXPOSED-C

ONDUCTIVE-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 can 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, 195-06-10, modified — Note 1 to entry has been added.]

2.1.15

(CONDUCTIVE) SCREEN
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(CONDUCTIV
conductive

[SOURCE:

2.1.16

E) SHIELD (US)
part that encloses or separates electric circuits and/or conductors

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

(ELECTRICALLY) PROTECTIVE SCREEN
(ELECTRICALLY) PROTECTIVE SHIELD (US) o .
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]

2117
(ELECTRICAL
(ELECTRICAI

separation
PROTECTIVH

protection g
[SOURCE:

21.18
SIMPLE SEPA

separation
[SOURCE:

2119
(ELECTRICAL

separation

— DOUBLE IN

LY) PROTECTIVE SCREENING
LY) PROTECTIVE SHIELDING (US)

of electric circuits and/or conductors from HAZARDOUS LIVE PARTS by an EL
SCREEN connected to the protective EQUIPOTENTIAL BONDING SYSTEM.and intended

gainst electric shock

IEC 60050-195:1998, Amendment 1:2001, 195-06-18]

RATION
between circuits or between a circuit and earth by means of BASIC INSULATION

IEC 61140:2001, 3.23]

LY) PROTECTIVE SEPARATION
Df one electric circuit from another bysmeans of:

SULATION, or

— BASIC INSYLATION and ELECTRICALLY-PROTECTIVE SCREENING (SHIELDING), or

— REINFORC
[SOURCE:

2.1.20
SELV SYSTE

electrical s

FD INSULATION

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

U

ECTRICALLY
to provide

stem in which the voltage cannot exceed ELV:

— under normal conditions, and

— under single-FAULT conditions, including earth FAULTS in other circuits

[SOURCE:

21.21

IEC 61140:2001, 3.26.1]

PELV SYSTEM
electrical system in which the voltage cannot exceed ELv:

— under normal conditions, and
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— 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

221
ELECTRICAL CONTROL

device used in, on or in association with an equipment for the purpose of varying or modifying the output
from such 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 entrly: At least one of these aspects shall be electrical or electronic.

222
MANUAL CONTROL _ _ _
CONTROL i which the INITIATION is by ACTUATION and in which the TRANSMISSION and the OPERATION are

both directland without any intentional time delay

2.2.3
AUTOMATIC|CONTROL _
CONTROL in which at least one aspect is non-manual

224
SENSING CQNTROL
AUTOMATIC|CONTROL in which INITIATION is by an element sensitive to the particular ACTIVATING QUANTITY

declared, fpr example, temperature, current, humidity,light, liquid level, position, pressure or veJocity

225
THERMALLY|OPERATED CONTROL
AUTOMATIC[CONTROL in which the TRANSM|SSION is by a thermal PRIME MOVER

226
THERMOSTAT

cycling temperature SENSING €ONTROL, which is intended to keep a temperature between two particular
values under normal operating conditions and which may have provision for SETTING BY THE USHR

227
TEMPERATURE LIMITER

temperatufe SENSING CONTROL which is intended to keep a temperature below or above ong particular
value durirl]g nermal 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.

228
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: ATHERMAL 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.

2.29 Void
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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: The ratio 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 £ONTROL in which the TRANSMISSION is effected by an electrical PRIME MOVER)and i} which the
OPERATION gontrols an electric circuit, and is without intentional significant time-delay

Note 1 to entry: An example is a relay.

Note 2 to entfy: A slugged-relay may be either an ELECTRICALLY OPERATED CONTROL-or a TIME-BASED CONTROL by
agreement bejween testing authority and manufacturer.

2.213
TIMER _ _
TIME-BASED|CONTROL which requires ACTUATION before the nextgyele can take place

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

overheating

2.2.16
THERMAL MQTOR PROTECTOR
AUTOMATIC [CONTROL, built-in or on a motor, that is specifically intended to protect the mojor against

H pu | 'y H L pu | al £l 4 gy
overheatlnv e toruntmgoverioadancratitreto-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.

2217

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
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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 example is 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 S o .
CONTROL, the OPERATION of which is intended to prevent a hazardous situation during abnarmal OPERATION

of the equipment

2.2.21
MULTIPURPSE CONTROL
ELECTRICAL CONTROL that can be classified and used for more than one purpose

Note 1 to enfry: An example of a MULTIPURPOSE CONTROL is a THERMOSTAT that\can also be used as a THMPERATURE
LIMITER.

2.2.22
MULTIFUNCTIONAL CONTROL _
ELECTRICAL CONTROL which incorporates more than one fungtion

Note 1 to entiy: An example of a MULTIFUNCTIONAL CONTROL is the combination of a THERMOSTAT and a humidigtat.

2.2.23
SYSTEM
CONTROL ahd CONTROL sensors and actuators-as applied to an application or processes

2.3 Defirfitions relating to the function of controls

2.31
INITIATION

alteration tp that aspect of a'\CONTROL which is required to produce TRANSMISSION and OPERATION

232
TRANSMISS|ON

essential gqoupling.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) IRIRF TRANSMISSION;

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

233
OPERATION

change in that aspect of a CONTROL which modifies the input to the equipment or part of the equipment
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234
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 1 to entry: This action may be applicable to either the make, or the break, or both.

2.3.6
MANUAL ACT|ION

that action pf an AUTOMATIC CONTROL or of a MANUAL CONTROL in which the TRANSMISSION and [OPERATION
are produced by INITIATION which is the result of ACTUATION

237
ACTUATION

movement pf the ACTUATING MEMBER of the CONTROL by the USER, by hand, by foot or by any other human
activity

2.3.8
LOCATED PQSITION

position of the ACTUATING MEMBER to which it will return if it isireleased after being moved slightly

239
INTERMEDIATE POSITION

any position of any ACTUATING MEMBER which_i§*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 mediumthe variation or stability of which is being sensed

231
OPERATING YALUE

value of thg relevant temperature, pressure, current, etc. at which a SENSING CONTROL operates on a rise
or fall of thg ACTIVATING QUANTITY

2.3.12
OPERATING TIME

duration ofltime, 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 opened 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
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2.3.15
TRIP-FREE . _ _ o
AUTOMATIC ACTION, with a reset ACTUATING MEMBER, in which the AUTOMATIC ACTION is independent of

manipulation or position of the reset mechanism

2.3.16
LEAKAGE CURRENT

all currents, 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

23.17
SETTING

mechanicql 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 altgred by the
EQUIPMENT|MANUFACTURER, the INSTALLER or the USER

2.3.19
SETTING BY|THE EQUIPMENT MANUFACTURER

any SETTING carried out by the EQUIPMENT MANUFACTURER which is\not intended to be altgred by the
INSTALLER ¢r the USER

2.3.20
SETTING BY|THE INSTALLER

any SETTING carried out by the INSTALLER, as instructed by the EQUIPMENT MANUFACTURER or thhe CONTROL
MANUFACTURER, and which is not intended to be alteredby the USER

2.3.21
SETTING BY|THE USER

any selectipn of an OPERATING VALUE by ACTUATION performed by the USER

2.3.22
SET POINT

value selegted by SETTING

2.3.23
ADJUSTABLIE SET POINT

multiple vajues, withinia-declared range of values, which can be selected by SETTING

2.3.24
DUTY CYCLE

all automaticand-vANTACACTIONS nvotvedmone start-to-fimstroPERATION Of thecontrottedequipment

2.3.25
CYCLE OF CONTACT OPERATION

one contact make and one subsequent contact 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
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ability to change or alter the OPERATING DIFFERENTIAL within rated limits by OPERATION of a manually
actuated 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 THMPERATURE

TMAX
declared mpximum continuous ambient temperature to which the SWITCH HEAD is-intended to he exposed

during nornjal OPERATION

2.3.31
REMOTELY ACTUATED CONTROL FUNCTION

function prqviding 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 hprdware and/or software;

c) IR/RF TRANSMISSION; or

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

2.3.32
SAFETY SHU[I-DOWN

change in the state of all electrical outputs so that all safety critical electrical outputs of the CONTROL will
proceed to p safe condition.including shut-down

2.3.33
MOUNTING JURFACEEMPERATURE

TS max
declared maxitum temperature to which the mounting surface of the control is intended to e exposed

including amylikely 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.

241
ALL-POLE DISCONNECTION

for single-phase a.c. appliances and for d.c. appliances, disconnection of both supply conductors by a
single switching action or, 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.
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242
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 it is
connected, FULL DISCONNECTION provides ALL-POLE DISCONNECTION.

Note 3 to entry: See also Annex H.

243
MICRO-DISQONNECTION

adequate gontact separation in at least one pole so as to provide functional security

Note 1 to entry: There is a requirement for the electric strength of the contact gap but no dimensional requirement.

Note 2 to entfy: MICRO-DISCONNECTION denotes that for non-SENSING CONTROLS the function controlled by the|ldisconnection
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.

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 dimensionatxequirements 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-DISCONNECTIPN

2.4.5DV D2 Modification of 2.4.5 by adding the following text after the word "MICRD-
DI§CONNECTION":

"that is mechanically secured (see 11.4.101DV)."

246 See AnnexH.
2.5 Definitions of types of control according to construction

2.5.1
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).
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252

INCORPORATED CONTROL o _ _
CONTROL intended for incorporation in, or on, an equipment, 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 electricity, gas, oil, solid fuel or a combination thereof.

Note 3 to entry: INCORPORATED CONTROL also denotes a CONTROL intended for incorporation in or on a more complex

CONTROL (el

ectrical or non-electrical).

253
IN-LINE COR

separately

flexible cords, equipment inlets or socket-outlets, and is intended to be manually actuated

Note 1 to entry

2.5

Afy
Y of

254
FREE-STAND|
IN-LINE COR

Note 1 to entry

255
INDEPENDEN
CONTROL in|

controlled g

Note 1 to entry

— for surface nj

— for flush moyginting, such'as into a wall cavity, when installation shall be possible from the front;

— for panel mg

D CONTROL
cased CONTROL intended to be connected to the supply and to the equipment”by

: Afuse in the plug is not regarded as a part of the CONTROL.

3DV D2 Modification of Note 1 to entry:

Z.

ING CONTROL
D CONTROL intended to stand on a table or-ondhe floor

: It may be actuated by hand, by foot or by other similar human activity.

TLY MOUNTED CONTROL : _
tended for permanent connggction to FIXED WIRING, but intended to be mounted awa

quipment
: It may be either:

ounting such asionto a wall;

untingysuch as onto or into a CONTROL panel, when installation may be from the rear.

256

PULL-CORD ACTUATED CONTROL
CONTROL intended to be mounted in, or on, an equipment and actuated by means of a PULL-CORD

25.7t02.5.

251

10 See Annex H.

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

means of

se in the plug is regarded to be part of the CONTROL if the cord is non-detachable using attachment methods

y from the
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TYPE 1 ACTI

ON

AUTOMATIC ACTION for which the MANUFACTURING DEVIATION and the DRIFT of its OPERATING VALUE, OPERATING
TIME or OPERATING SEQUENCE have not been declared and tested under this standard

Note 1 to entry: ATYPE 1 ACTION is subclassified as specified in 6.4.

2.6.2
TYPE 2 ACTI

ON

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: ATYPE 2 ACTION is subclassified as specified in 6.4.

2.7 Defin

271

LIVE PART
conductive
not a PEN

2711
HAZARDOUS
LIVE PART W

27.2
CLASS 0 CO
CONTROL if

Note 1 to ent|
CONDUCTO
upon the EN

Note 2 to ent
not allowed.

Note 3 to entf]

273
CLASS 01 CQ
IN-LINE COR

but with a
cannot be

Note 1 to ent

itions relating to protection against electric shock

part intended to be energized in NORMAL USE, including a neutral conductor, but by
conductor

LIVE PART
hich, under certain conditions of external influences, can give an electric shock

NTROL
which protection against electric shock reliesfupon BASIC INSULATION

'y: This implies that there are no means for the connection of accessible conductive parts, if any, to the
R in the FIXED WIRING of the installation; relian¢e in the event of a FAILURE of the BASIC INSULAT]
IRONMENT.

[y: In Austria, Belgium, Denmark, France;“Germany, Italy, Norway, and the United Kingdom CLASS 0 C

NTROL
D CONTROL having at least BASIC INSULATION throughout and provided with an earth

NON-DETACHABLE CORD without earthing conductor, and a plug without earthing co
ntroduced into a socket-outlet with earthing contact

y: InyAustria, Belgium, Denmark, France, Germany, Italy, Norway, and the United Kingdom CLASS 0I C

not allowed.

convention

PROTECTIVE
ION is placed

DNTROLS are

y: An earthing terminal is only allowed if it is for continuity or functional (as distinct from protective) purpoges.

ng terminal
ntact which

DNTROLS are

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

2.7.3DV DR Modification of 2.7.3 by adding the following text after the notes:

CLASS 0l is not applicable.

274

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
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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 in 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.

275

CLASS Il CONTROL _ _ _ . _
CONTROL in| which protection against electric shock does not rely on BASIC INSULATION only, bt in which
additional protective precautions, such as DOUBLE INSULATION or REINFORCED INSULATION; ‘arg 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 sho¢k by use of SELV.

Note 3 to entfy: CLASS || CONTROLS cannot have parts that provide protection against-electric shock by use of HELV, as such
circuits requirg 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 fropn LIVE PARTS by insulation at least equivalent to REINFORCED INSULATION

2.75.2

METAL-ENCASED CLASS Il CONTROL

CONTROL having a substantially continueus metal enclosure in which DOUBLE INSULATION is used
throughout,| except for those parts where REINFORCED INSULATION is used, because the application of
DOUBLE INSILATION is manifestly impracticable

2753

COMBINATION INSULATION-ENCASED/METAL-ENCASED CLASS Il CONTROL

CONTROL which is a combimation of the types described in 2.7.5.1 and 2.7.5.2

Note 1 to entfy: 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 throughouthas an earthing terminal or earthing contact, it is deemed to be of class 0l or class | constructign.

2.7.6

CLASS Ill CONTROL S o _ _ _
CONTROL relying on limitation of voltage to ELv values as provision against electric shock for basic

protection and

— with no provision for FAULT protection;

— 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 single FAULT within the CONTROL no steady state touch voltage may appear or be
generated exceeding ELV level; and
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— not provided with a means of connection for a PROTECTIVE CONDUCTOR

27.7
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

278
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

2.1.8DV D2 Modification of 2.7.8:

Rgplace "Figure 2" with "Figure DVA.3.2.2."

27.9
FUNCTIONAL INSULATION

insulation petween LIVE PARTS which have a potential difference between them, and which insulation is
necessary [for the correct OPERATION of the CONTROL 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 ACCESSIBILE PART (either conductive or an insulating surface);

| intermediatq part.

2.7.10
BASIC INSUILATION

insulation applied to LIVE PARTS to provide basic protection against electric shock (L-A or L-I)
Note 1 to entiy: BASIC INSULATION includes insulation between LIVE PARTS and:

— intermediat¢ conductive parts or metal foil over intermediate insulating surfaces (class Il situation);

— accessible ¢onductive pafts (class 0, Ol, | situations);

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

— metal foil over accessible insulating surfaces (class 0 situation).

Note 2 to entry: This was formerly part of that insulation referred to as FUNCTIONAL INSULATION.

2.7.10DV DE Relocation of Note 2 to entry:

Relocate Note 2 to entry under 2.7.9.

2.7.11
SUPPLEMENTARY INSULATION

independent insulation applied in addition to BASIC INSULATION in order to provide protection against electric
shock in the event of a FAILURE of BASIC INSULATION (I-A)
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Note 1 to entry: It includes insulation between intermediate conductive parts, or metal foil over intermediate insulating surfaces and:

—accessible ¢

onductive parts (class |l situation);

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

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

2.712

REINFORCED INSULATION
single insulation SYSTEM applied to LIVE PARTS, which provides a degree of protection against electric

shock equi

alent to DOUBRLE INSUL ATION-under the conditions cpnnifinr‘l inthis standard (I (I) A)

Note 1 to entry
—accessible ¢
—conductive f
— metal foil ov

Note 2 to entr|
several layers

2.7.13
DOUBLE INS

insulation c
2.7.14 Se

2.7.15
EQUIPOTENT

provision of
Note 1 to entry

EQUIPOTENT
liable to intro
conductive pa
but which ca
BONDING TH

: Itincludes insulation between LIVE PARTS and:

bnductive parts (class Il situation);

arts connected to accessible conductive parts (class Il situation);
br accessible insulating surfaces (class |l situation).

y: The term "insulation system" does not imply that the insulation must(be*one homogeneous piece. It 1
\which cannot be tested singly as SUPPLEMENTARY INSULATION ©#BASIC INSULATION.

JLATION
bmprising both BASIC INSULATION and SUPPLEMENTARY INSULATION (class Il situation)

e Annex H.

IAL BONDING
electric connections betweeh conductive parts, intended to achieve equipotentiality

: The effectiveness of the EQUIPOTENTIAL BONDING depends on the frequency of the current in the bg

uce an electrical potential, generally the electric potential of the local earth (extraneous-conductive

[t of CONTROLS, or equipment or components in the installation which can be touched and which is no
h become dive-'when BASIC INSULATION fails (EXPOSED-CONDUCTIVE-PART) to a main EQU
RMINAL(in)the form of a bar, in order to bring these parts to the same potential. Parts to be con

EQUIPOTENT
earthing cond

:

tubing for water\(drinking and waste), metallic bathtubs, the central heating system piping, any internal gas tubing

IAL BONDING SYSTEM include, for example, PROTECTIVE CONDUCTORS, PE conductors, PEN
tars, protective earthing terminals of CONTROLS or equipment, all conductive parts in a building, for e

nay comprise

nding.

IAL BONDING is used.to connect any conductive part of a building not forming part of the electrical installation and

pbart) and any
normally live
IPOTENTIAL
hected to the
| conductors,
ample, metal
which is also

required to be isolated from external gas tubing), earth connectors for antennas and telecommunication sysiems, 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. Requirements 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]

2.7.15DV DR Modification: Replace the second from last sentence of 2.7.15 with the
following:

Requirements for EQUIPOTENTIAL BONDING can be found in the National Electrical Code (NEC), NFPA 70 for the
installation of buildings.
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2.7.151
PROTECTIVE-EQUIPOTENTIAL-BONDING _ _ .
EQUIPOTENTIAL BONDING for purposes of safety (protection against electric shock)

Note 1 to entry: 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.]

2.7.15.1DV D2 Addition:

quipment,
connecting a main protective earthing terminal to a part of the equipment that'is required to

2.7.15.2DV D2 Addition:

PRPTECTIVE EARTHING CONDUCTOR
a ¢onductor connecting the main protective earthing terminal or lead in the equipment to
the building earth, or in the power SUPPLY CORD, connecting a main protectije earthing
terminal in the equipment to an earth point in the building installation

2.8 Definjitions relating to component parts of controls

2.81
SENSING ELEMENT

that part of the CONTROL which is intended to be exposed to the influences of the ACTIVATING QUANTITY to
which the AUTOMATIC ACTION of a SENSING CONTROL responds

2.8.2
SWITCH HEAD

complete JONTROL, except for'any SENSING ELEMENT

Note 1 to entfy: If by construction-it is impossible to distinguish between the SWITCH HEAD and the SENSING ELEMENT, then the
whole CONTIROL is considéred to be the SENSING ELEMENT.

2.8.3
ACTUATING MEMBER

that part which'is manually moved, pulled, pushed or turned to cause INITIATION of a CONTROL dction, 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.

2.84
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
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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, an 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 producing mechanical energy.

2.8.7

CLUTCH

mechanica u'c_viuc by VViIi.L;iI A ACTUATING MEMBER Can override c.ithcl a PRIMETMOVEROramACTIVATING
QUANTITY, cpusing or allowing the INITIATION or cancellation of an action

2.8.8

COVER

COVER PLATE

part which s 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:

289

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 whi¢h do not depend on screws

Note 1 to ent
obtain access

Note 2 to en
COMPONENT

— parts of com

— flat, push-on|

— SCREWLESY

—standard plu

—standard ap

ly: Disassembly or removal may require the use.of a TOOL, either applied directly to the part (or com
to the retaining means.

try: The following are some examples_of parts which are not regarded as SCREWLESS FIXED
S:

ponents fixed permanently by rivets, glueing or similar means;
connectors;

S TERMINALS;

gs and sacket-outlets;

liance’couplers, even if such have additional latching devices to prevent a single action uncoupling;

bonent), or to

PARTS OR

— the replacement of a lamp in a bayonet type lampholder;

— twist-lug con

struction;

— friction-fit construction.

2.9 Definitions of types of terminals and terminations of controls

2.91

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 sc

rews
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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).

29.2
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).

293
STUD TERMINAL

terminal injwhich the conductor is clamped under a nut

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

294
SCREWLES$ TERMINAL

terminal in[which the connection of the conductor is achieved directly or indirectly by means| of springs,
wedges, e¢centrics, cones or the like

Note 1 to entry: The following are not regarded as SCREWLESS TERMINALS:

— terminals rgquiring the fixing of special devices to the conductors before clamping them in the terminal, for example} FLAT PUSH-
ON CONNE(QTORS;

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

— terminals prioviding direct contact to the conductors by means\of edges or points penetrating the insulation.

295
FLAT PUSH-DN CONNECTOR

assembly ¢f a TAB and a RECEPTACLE.€nabling the connection, at will, of a core or conductor toja CONTROL
or to anothr core or conductor

296
RECEPTACLE

female parf of a FLAT PUSH-ON CONNECTOR intended to be permanently attached to a core or corductor (see
Figure 16)

2.9.7
TAB

£ L . 4.4 P W =AY
male part ra FCAT PUSH-ONCORNECTOR(See Tigure Taana r1gure 1)

2938
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

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
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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.

2911
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 or more screws or nuts (see
Figure 13a)

29.13
LUG TERMINAL .
SCREW TERMINAL or STUD TERMINAL, intended to clamp a cable lug or bar by means of.a screw pr nut (see

Figure 13b

29.14
MANTLE TERMINAL

terminal in yhich the conductor is clamped against the base of a slot in a thréaded 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 fropithe nut to the conductor within the sI¢t (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
PROTECTIVH BONDING TERMINAL

terminal intended for PROTECTIVE EQUIPOTENTIAL BONDING purposes

Note 1 to entry: Examples are a protective screen- or PE-terminal of a CONTROL or equipment.

2917
PROTECTIVH CONDUCTOR
PE

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

[SOURCE: IEC 60050-195:1998, 195-02-09 ]
210 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

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
FIXED WIRING
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any EXTERNAL CONDUCTOR which is permanently secured to the fabric of the building such that, 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 entrly: An example is a conductor inside the equipment to interconnect the CONTROL and the equipment.

2104
INTEGRATEI) CONDUCTOR

conductor which is inside a CONTROL, or is used to permanently interconnect 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, pr plug and
socket arrgngement

2.10.6
NON-DETACHABLE CORD

flexible EXJERNAL 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 that the cord<can be easily replaced without SPECIAL-PURPOSE TOOLS, using
standard cprds 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 TQOLS, but is
intended tp use only a, special cord, such as one with a moulded-on cord guard, or one \ith special
prepared gnds

Note 1 to enfry: This\attachment method does not apply if it is possible to fit a standard cord during SERVICING tinless such is
permitted by 4 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

2.10.7
FLYING LEAD
PIGTAIL
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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

RECHARGEA
any kind of

Note 1 to entry

Note 2 to entry
2.1

2111
MANUFACTU

maximum
between ar
submitted g

Note 1 to entry

211.2
DRIFT

maximum g
can occur w

Note 1 to ent
permitted by

212 Defi

2121
CLEARANCE

shortest dig

BLE CELL
electrochemical CELL in which the electrochemical reaction of interest is reversjble

: A rechargeable battery is a group of two or more secondary CELLS.

: Examples of rechargeable batteries are nickel metal hydride (NiMH), lithium ion (Li-i6n).etc.

Definitions relating to the performance of type 2 actions

RING DEVIATION
Jifference of OPERATING VALUE, OPERATING TIME OR OPERATING SEQUENCE which
y two CONTROLS, supplied by the manufacturer to“a UNIQUE TYPE REFERENCE, whe
nd in the same manner

Iteration of OPERATING VALUE, OPERATING TIME or OPERATING SEQUENCE of any one sa
hen it is tested under the conditions specified in this standard

ry: The alteration may be related to an absolute value, or combined with the MANUFACTURING O}
e appropriate subclause of\Clause 15.

nitions relating-to the requirements for creepage distances and clearances

tanee through air between two conductive parts, or between a conductive part and

in contact w

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

is claimed
n tested as

mple which

EVIATION, if

a metal foil

ith-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 between a

conductive

part and a metal foil 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.

2.12.3 Void

2.12.4 Void
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2.12.5 Void
2.12.6 Void
2.12.7 Void

2128
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 Enpvironment

21291
MACRO-ENVIRONMENT
ENVIRONMENT of the room or other location in which the equipment is installed or used

212.9.2
MICRO-ENVIRONMENT

immediate|ENVIRONMENT of the insulation which particularly influences.the“dimensioning of th¢ CREEPAGE
DISTANCES

21293
POLLUTION PEGREE

numeral characterizing the expected POLLUTION of the MICRO-ENVIRONMENT

Note 1 to enty: POLLUTION DEGREES 1, 2, 3, and 4 are used. See‘Annex N.
213 Misgellaneous definitions

2.13.1
UNIQUE TYHE REFERENCE

marking suych that by quoting it in fulNtothe manufacturer of the CONTROL, a replacement can pe supplied
which will| be fully interchangeableé with the original, electrically, mechanically, dimens|onally and
functionally

213.2
TOOL

screwdrivef, a coin.oriany other object which may be used to operate a nut, a screw or similar part

2133
SPECIAL-I?URPOSE TOOL
TooL which 13 uniikely 10 De readily avallable In a normal housenold, 10r example, a Key 10r 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.

2134
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.

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

2.13.9
FAULT

state of an|item characterised by its inability 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 an event, as distinguished from "FAULT", which is a state.

Note 2 to entry: After FAILURE, the item,has,a FAULT.

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

Note 4 to entry: A FAULT is-eften 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]

2.13.11
SMART ENABLED CONTROL
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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.

2.13.11DV D2 Addition of Note 1 to entry:

A SMART ENABLED CONTROL is not limited solely to SMART GRID applications but also applies to applications

wh

ere remote connectivity is present.

2.13.12

INTENTIONALLY WEAK TRACE

printed cir
occurrence

Note 1 to entf]

cuit board trace intended to rupture under conditions of abnormal operation to
of a condition which could impair compliance with this document

y: See 11.1.4.

2.14 Definitions relating to manufacturer and user

2.14.1
CONTROL M

manufactu

2142
EQUIPMENT]

manufactu

Note 1 to en|
MANUFACT\
equipment.

2143
INSTALLER

person qua

2144
USER

one who u

Note 1 to entf]

IANUFACTURER
rer of the CONTROL

MANUFACTURER
rer of equipment in which, on which, or tagéther with which the CONTROL is used

kry: In Canada and the USA, the EQUIPMENT MANUFACTURER is indicated as the OEM (original
RER). The OEM receives CONTROLS Jfrom CONTROL MANUFACTURERS for integration or inc

lified to install the-€ONTROL and possibly the associated equipment

bes the CONTROL with the aid of documentation (USER MAINTENANCE) during its norma

y: ThReAUSER is considered a layman.

brevent the

EQUIPMENT
rporation into

life

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

215 Defi

nitions pertaining to thermistors

See Annex J.
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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.

2.18 Definitions relating to fault/error control techniques for controls using software

See Annex

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 requirement

CONTROLS §
to persons

hall be 'so designed and constructed that in NORMAL USE, they function so as not to ¢

or damage to surrounding property, even in the event of such carelessness as m
NORMAL USH.

ause injury
hy occur in

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

3DV DR Modification of Clause 3 by adding the following after "the appropriate part 2":

In addition, controls shall be constructed so as to be installable in accordance with the
National Electrical Code, NFPA 70.

4 Genera

| notes on tests

Tests according to this standard are type tests.
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NOTE 1 If the results of any of the prescribed tests can be determined beyond doubt by assessment, then the test or tests need not
be 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.

412 Ift 20+ 5) °C,
except thdt in cases of doubt, it shall be maintained at (23 + 2) °C, unless otherwisespgcified in a
particular dlause.

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 partietlar clause.

4.1.4 Unless otherwise specified in this standard, the tests are carried out'in the order of the clauses of
this standdrd.

4.1.5 Dufing 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 Dufing 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

manufactuler.

4.1.7 The rates of temperature change déclared in 7.2 and used in Clause 17 (that is a4, B4 a, and 8,)
shall have fest tolerances of + 12 K/h.

For other gctivating quantities, the minimum and/or maximum rates of change declared in requirement 37
of Table 1land used in Clayse™17 (that is a4, B4, a, and B,) shall have test tolerances as spetified in the

appropriaté part 2.

4.1.8 In all tests,-.the-measuring instruments or the measuring means shall be such as rot to affect
appreciably the value being measured.

4.1.9t04.1.14/See Annex H.

4.2 Samples required

421 One sample is used for the tests in Clauses 5 to 11 and 18 to 27, including the relevant annexes. A
set of three samples is subjected 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
another set of identical samples, all of which shall then comply with the repeated tests.

The manufacturer 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
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additional samples, and will only reject if a further non-compliance occurs. If the 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 tested 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, beltested to each part 2 separately.

NOTE By agrg
2, need only b

4.3 Instry

4.3.1 Acgc

4311 c(
which case
classified a
two cases,
regarded a

4.3.1.2 Fd
required by

4313 IN
equipment,

4.3.1.4 cd
4.3.1.5 cd
4.3.2 Acc

4321 cd
tested with

ement between manufacturer and testing authority, requirements and tests which are common~to-more
e checked once, unless the common tests can influence the results of any specific tests.

ctions for test
ording to submission

NTROLS, if submitted in or with an equipment, may either be tested in or with the eq
they are classified as for declared specific load or testéd separately, in which case th
s for declared specific load, resistive load or resistive.and inductive load. In either (
the current in the appropriate circuit when the equipment is operating under nori
b the rated current of the circuit.

r all CONTROLS submitted, in, on or with an equipment, all other relevant info
7.2 may be obtained by inspection andimeasurement of the submitted equipment.

[EGRATED CONTROLS are classified as for declared specific load and are tes
or part thereof, for which theylare intended.

NTROLS not submitted in“er with an equipment are tested separately.

ording torating

NTROLS for a.c. only are tested with a.c. at rated frequency if declared; those for d
d.cxand those for a.c./d.c. at the more unfavourable supply.

than one part

Lipment, in
ey may be
f the latter
mal load is

rmation as

fed in the

NTROLS for use with NON-DETACHABLE CORDS are tested with the appropriate cord copnected.

c. only are

4.3.2.2 CONTROLS for a.c. only, which are not declared for a rated frequency, are tested at either 50 Hz or
60 Hz, whichever is the more 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 sets of 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.
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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 multiplied by the factor
indicated in the appropriate clause (see 4.3.2.7).

4.3.2.6 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 cg
4328 cC

4329 A
circuit or n
operating

intended s

NOTE Float
condition. Flo

4.3.2.10
|4

4.3.2.11
4.3.3 Acq

4331 If
orclass | €
parts are c|

4.3.3.2 In
metal or a
for a CLASY

4.3.3.3 If
class 0, cla

se the tests are made on one set of samples at the upper limit of the range.
DNTROLS intended to be operated from a specific supply are tested with that specific

circuit for connection to the d.c. mains supply is classified as eitherya-SELV/PELV
ains voltage circuit depending on the maximum operating voltage of thie supply. Thi
oltage shall include consideration of the battery charging "float-voltage" associat
Lpply system, regardless of the marked voltage rating of the equipment.

oltage is the constant voltage that is applied continuously to a voltaic(CELL to maintain the CELL in §
pt voltage varies significantly with the chemistry and construction of the battery and ambient temperature.

CONTROLS powered by rechargeable batteries are additionally tested in accordance

Bee Annex J.
tording to protection against shock

in CLASS 0 CONTROL, CLASS ONGONTROL Or CLASS | CONTROL, Or in CONTROLS for class
quipment, it is necessary-te-have parts with DOUBLE INSULATION or REINFORCED INSUL
hecked for compliance .with the appropriate requirements specified for CLASS Il CONTH

any CLASS | CONTROL, and in any CONTROL used in a class | equipment, unearthed
becessible insulating surfaces shall be provided with insulation complying with the re
Il CONTROL (see 9.1.1).

in CLASS 0 CONTROL, CLASS 0/ CONTROL, CLASS | CONTROL or CLASS Il CONTROLS, or C
sS\0ly class | or class Il equipment, it is necessary to have parts using SELV-circuits

supply.
circuit, ELV

S maximum
ed with the

fully charged

with Annex

8 0, class 0l
ATION, such
POLS.

accessible
quirements

DNTROLS for
such parts

are also ch

ecked for. r*nm’nli,'-mr‘p with the ,'-:’n’nrn’nrinfp nnquirpmnnfe Q’npriﬁpd for ’nrnfnr‘finn hy

use of SELV

in 11.2.6.

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

NOTE By definition (2.7.5) CLASS Il CONTROLS cannot use PELV-circuits.

4.3.4 According to manufacturing variants

4.34.1

CONTROLS which are otherwise identical but which may be set by the manufacturer, or which may,

by the inclusion 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
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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 Inthese 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 eac
separately.|During the tests for any one purpose, the activating quantities and PRIME MOVERS ,af
all other purposes, shall be maintained constant at the most arduous value or position within th
range or rafges.

4.3.5.2 Sdch CONTROLS without an appropriate section of Clause 17 shall betested in a man

between the manufacturer and the testing authority so that the essential;intended OPERATI
OPERATING JIMES and OPERATING SEQUENCES are tested.

4.3.5.3 Any CONTROL with a purpose not classified in 6.3, or in the appropriate part 2, may be
approved to this standard, except for Clause 17. A test schedule<for Clause 17 shall be baseq
possible, oh the intent of that clause and shall be agreed between the manufacturer and
authority.

4.3.5.4 Se¢e Annex J.
5 Rating
51

Maxirhum rated voltage

The maximpm rated voltage is 690 V-
5.2 Void
5.3 Compliance

Compliancg with 5(1"and 5.2 is checked by the information requirements in Clause 7.

h purpose
bplicable to
e declared

ner agreed
NG VALUES,

tested and
| wherever
the testing

6 Classif|cation

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 used on a d.c. circuit provided that the current does not exceed 10 % of the
fora.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. only.

rated current
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6.1.3 CONTROL for a.c. and d.c.

6.1.4 CONTRoOL for specific 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.

NOTE Such dircuits can be used for an inductive load, provided that the power factor is not less than 0,8, and the\indugtive load does
not exceed 69 % of the current rating for the resistive load. Such circuits can also be used for other reactive loads pr¢vided that the
reactive currgnt does not exceed 5 % of the rated resistive current, and that the load is not greater than 10 VA.

6.2.2 Cirguit suitable for either a resistive load or for an inductive load with d power factor npt less than
0,6 or a combination of both.

NOTE 1 An ekample is a circuit in a fan-heater which incorporates both a heating elementiand a motor.

NOTE 2 Circliits intended for inductive loads only can either be classified under.642.2 by declaring that the resistive Ipad is equal to
the inductive |oad, or may be classified as for a declared specific load.

6.2.3 Cirguit for declared specific load.

NOTE Examples are circuits for tungsten filament or fluorescentdamp loads, highly inductive loads with a power factpr of less than
0,6, capacitivg loads, and contacts intended to be operated offload.

6.2.3DV DE Modification of 6.2.3 by adding the following text to the end of the note:

"(cprry only), make only or break only,"

6.2.4 Cirguit for a current lessithan 20 mA.

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

6.2.5 Cirguit for'a,c. motor load whose characteristics are defined by the CONTROL manufacturer's
declaratior].

6.2.5DV D2 Modification of 6.2.5 by adding the following text:
An INDEPENDENTLY mounted, in-line, or free standing CONTROL shall be rated in accordance
with Annex DVB.
6.2.6 Circuit for pilot load.
6.2.6DV D2 Modification of 6.2.6 by adding the following text:

An INDEPENDENTLY mounted, in-line, or free standing CONTROL shall be rated in accordance
with Annex DVB.
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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 —TIVER;

6.3.7 —TIME SWITCH;

6.3.8 — MANUAL CONTROL;

6.3.9 — SHENSING CONTROL (other than one covered by 6.3.1 through 6.3.4);
6.3.10 — HLECTRICALLY OPERATED CONTROL;

6.3.11 — MOTOR PROTECTOR;

6.3.11.1 THERMAL MOTOR PROTECTOR;
6.3.12 — HLECTRICALLY OPERATED VALVE;
6.3.13 — HLECTRICALLY OPERATED MECHANISM;

6.3.14 — AROTECTIVE.CONTROL;

6.3.15 — QPERATING CONTROL.

NOTE Further classification can be found in the appropriate part 2.
6.4 According to features of automatic action
6.4.1 —TYPE 1ACTION;

6.4.2 —TYPE2ACTION.

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 and any appropriate tests
completed.
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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.AE.

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

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 or 2.C);

6.4.3.4

1.Dor 2.D]};

6.4.3.5
closed aga

NOTE An ex
excess currel

6.4.3.6

6.4.3.7
2.G);

6.4.3.8
may auton
if the reset

6.4.3.9
CONTROL iS

or "on" pos

6.4.3.10
SENSING EL

6.4.3.11
intended O

6.4.3.12

1 an action that-does not require any external auxiliary energy source of electrical s

a TRIP-FREE mechanism which cannot even momentarily be reclosed against the

a TRIP-FREE mechanism in which the contacts cannot be prevented from opening or|
inst a continuation of the FAULT (type 1.E or 2.E);

hmple is a current-SENSING CONTROL which has to be reclosed or can be reclosed momentarily to
t FAULT still exists.

an action which can only be reset by the use of a ToOL (type:1.F or 2.F);

an action which is not intended to be reset underyelectrically loaded conditions (

a TRIP-FREE mechanism in which the contacts cannot be prevented from opening
atically be reset to the "closed" position after normal OPERATION conditions have be
means is held in the "reset" position (type 1.H or 2.H);

a TRIP-FREE mechanism in which the contacts cannot be prevented from openi
not permitted to function as.an automatic reset device if the reset means is held in

ition (type 1.J or 2.J)

- for sensing actions, no increase in the OPERATING VALUE as the result of a brea

PERATION{type 1.L or 2.L);

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

EMENT, or in parts.econnecting the SENSING ELEMENT to the SwWITCH HEAD (type 1.K or 2. K)

FAULT (type

maintained

fletect that the

ype 1.G or

and which
en restored

hg and the
the "reset"

kage in the

upply for its

6.4.3.13

— See Annex H.

6.4.3.101DV D1 Modification to add 6.4.3.101DV to Clause 6.4.3 as follows:

An action which is prevented from functioning automatically by a positive mechanical
means (type 1.AY or type 2.AY)
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6.5 According to the degree of protection and control pollution degree

6.5

DV D2 Modification of 6.5 by adding the following text:

According to degrees of protection as indicated in the ENVIRONMENTAL protection enclosure
requirements of UL 50 and UL 50E. Additional optional degrees of protection are permitted
as shown in 6.5.1 and 6.5.2 or, for integrated or INCORPORATED CONTROLS, as otherwise

declared.
6.5.1 Accﬂrding to dngrpnc of Ir'\r'r'xfm'~’rir'sn lnrm/irim'i hy enclosures qgninef ingmec of solid nhjnh s and dust
(see IEC 6(529):
IPOX, IP1X]| IP2X, IP3X, IP4X, IP5X, IP6X.
6.5.2 According to degree of protection provided by enclosures against harmfulingress 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 gny, are made in the equipment.

NOTE 2 Prefe|

[red combinations of degrees of protection are according to 6:5.1 and 6.5.2:

First charagteristic Second’characteristic numeral
numeral
Protection pgainst Protection against ingress of water
ingress of foreign
bodigs
0 1 2 3 4 5 6 7 8
0 IPOO
1
2 IP20 1P21
3
4 1P41 P43 IP44
5 IP54 IP55
6 IP65 IP67 IP68
6.5.3 Accerding-to-the-RoLEUHON-BEGREE-0F-ROLEUHON-DEGREESfor-which-the-coNTRois-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 in MACRO-ENVIRONMENTS having different POLLUTION DEGREES.
6.6 According to method of connection

6.6.1

NOTE In Canada and the USA, FLYING LEADS are allowed.

6.6.2 CONTROL with at least one terminal intended for the connection of a flexible cord.

CONTROL with at least one terminal intended for the connection of FIXED WIRING.
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A CONTROL 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.

This type of CONTROL is intended for the connection of only integrated or INTERNAL CONDUCTORS.

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).

6.7 Accordingtoambienttemperaturelimits-of the-switeh-head

6.7.1 coON
0°C, and 4

6.7.2 coN
value (T,

NOTE Prefer|
-20°C,-30"°

Values differipg from these preferred values are possible.

6.8 Accdrding to protection against electric shock

6.8.1 For

NOTE An INT

6.8.2 For

6.8.2.1

6.8.2.2

6.8.2.3

6.8.2.4

TROL with a SWITCH HEAD for use in an ambient temperature between a minimum-val
maximum value (T,,,,) of 55 °C.

TROL with a swITCH HEAD intended to be used in an ambient temperature having
) other than 55 °C but no less than 30 °C, or a minimum value (T ;3) lower than 0 °C

ed values of T, are 30 °C, 55 °C, 70 °C, 85 °C, 105 °C, 125 °C, 150 °C, Preferred values of T, are
C, and —40 °C.

an INTEGRATED CONTROL:

EGRATED CONTROL is not classified but takes the classification of the equipment with which it is integr
an INCORPORATED CONTROL for use in:

class 0 equipment;

class Ol equipment;

class | equipment;

class N'equipment;

ue (Tin) of

B maximum
or both.

0°C,-10 °C,

ted.

6.8.2.5

class Ill equipment.

NOTE 1 For coordination of electrical equipment class 0, class |, 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.

6.8.3 For an IN-LINE CORD CONTROL, a freestanding CONTROL, or an INDEPENDENTLY MOUNTED CONTROL:

6.8.3.1 -

6.8.3.2 -

of class O;

of class Ol;
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6.8.3.3 —ofclass;
6.8.3.4 -—ofclassll;

6.8.3.5 -—ofclasslll.

NOTE 1 For coordination of electrical equipment class 0, class |, class Il and class lll, 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.

6.8.4 CONIFROLS using SELV or PELV for protection against electric shock

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

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

6.9 According to circuit disconnection or interruption:
6.9.1 — FULL-DISCONNECTION;

6.9.2 — MIFRO-DISCONNECTION;

6.9.3 — MIERO-INTERRUPTION.

6.9.4 — ALL-POLE DISCONNECTION;

6.9.5 —Sege Annex H.

NOTE 1 Somg equipment standards require FULL DISCONNECTION, others permit either FULL DISCONNECTION or MICRO-
DISCONNECTION; some only require:MIERO-INTERRUPTION.

NOTE 2 Differgnt 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 vplues.are:

6.10.1 — 100 000 cycles;
6.10.2 —30000 cycles;
6.10.3 — 10000 cycles;
6.10.4 -6 000 cycles;
6.10.5 —3000 cycles ",

6.10.6 — 300 cycles ";
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6.10.7 —30cycles ".

1) Applicable only to actions of CONTROLS for specific equipment and applications such as voltage-tap CONTROLS, summer/winter
CONTROLS 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 Jalues 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 —20000 cycles;
6.11.6 — 10000 cycles;
6.11.7 —6 000 cycles;
6.11.8 —3 000 cycles ";

6.11.9 -1 000 cycles ";

6.11.10 300 cycles ?;
6.11.11 30 cycles 2,
6.11.12 -1 cycle 3,

") Not applicaple to THERMOSTATS or to other fast cycling actions.

2) Applicable pnly 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 be 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.
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NOTE An example of such a CONTROL is one mounted on a compressor unit in a refrigerator, where the mounting surface can be

150 °C, althou

gh 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

6.13.2

6.13.3

— material of material group lllb with a PTI of 100 and up to but excluding 175;
— material of material group llla with a PTI of 175 and up to but excluding 400;

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

6.13.4 -n
6.1

6.1

haterial of material group | with a PTI of 600 and over.
BDV D2 Replace 6.13 with the following:

BDV.1 According to value of comparative tracking index (CTI) for the‘insulation

used

6.1

6.1
of |

6.1

6.1

BDV.1.1 — material of material group llib with a CTI of 100 through 174 (CTl inde

BDV.1.2 — material of material group llla with a CTIl of 175 through 249 (CTl inde
250 through 399 (CTI index 2);

BDV.1.3 — material of material group Il with a.CTl of 400 through 599 (CTI index

BDV.1.4 — material of material group | with a CTI of 600 or greater (CTI index 0).

6.14 According to period of electrical stress across insulating parts supporting live part

between li

6.14.1 -9

6.14.2 -|

NOTE Long p
the supply sid
OPERATION

ye parts and earthed metal
hort period;

bng period.

briods of electrical stress are considered to exist if the CONTROL is used in equipment for continuous us{
b of a CONTROL in any other equipment unlikely to be disconnected from the supply by the removal of a
f a CONTROL providing FULL DISCONNECTION.

6.15 Acc?rding to construction:

material

x 4);

x 3) or CTI

1);

s and

; and also for
plug or by the

6.15.1
6.15.2
6.15.3
6.154 -F

6.15.5

6.15.5.1

— INTEGRATED CONTROL,;

— INCORPORATED CONTROL,;

— IN-LINE CORD CONTROL,

REE-STANDING CONTROL,

— INDEPENDENTLY MOUNTED CONTROL for:

— surface mounting;
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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 —60000 h;

6.16.2 —30000 h;
6.16.3 —[10000 h;
6.16.4 -3 000 h;
6.16.5 —B00 h;

6.16.6 —[5h.

NOTE CONTROLS which operate during the heating or endurance tests of the equipment standard are not classified according to
6.16.6.

6.17 According to use of the thermistor

See AnneA J.

6.18 Acdording to classes of control functions

See AnneX H.

7 Informption

7.1 Gendral requirements

The CONTROL MANWFACTURER shall provide adequate information to confirm:

— 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).

— By documentation on hard copy (D) — this information shall be provided for the USER or 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 CONTR
may be re
accompani

— By docu
alternative

— By declarn
a manner

marking on
an equipme
provided to

7.2.2 Info
also be pro

7.2.3 For
replaced by

724 For
INTEGRATED

7.25 The
provided by

7251 TH
provided by

7.2.6 Exc

[S intended 1o be exciusively delivered to the EQUIPMENT MANUFACTURER, the instra
placed by a leaflet, letter or drawing, etc. It is not necessary for each CONT
bd by such a document.

mentation on electronic media on internal or external memory (E) < this inform
o (D).

ation (X) — this information shall be provided for the testing authority for purposes of]
bgreed between testing authority and manufacturer. It may, for example, be pro
the CONTROL, by a leaflet, letter or drawing or, in the case of\a CONTROL submitted in
nt, by measurement or inspection of the submitted eqdipment. This information sho
the EQUIPMENT MANUFACTURER, as appropriate.

mation which is indicated as being required by.marking (C) or by documentation
ided for the testing authority in an agreed manner if so requested by the testing auth

CONTROLS submitted in, on or with an;equipment, the requirement for documentatic
declaration (X).

CONTROL may be included.in-the marking of the more complex CONTROL.

requirement for documentation (D, E) is considered to be met if such informatior
marking (C).

e requirement for declaration (X) is considered to be met if such information
either doeUmentation (D, E) or by marking (C).

bptias” indicated in 7.4, for INTEGRATED CONTROLS all information is provided by

declaration

ction sheet
ROL to be

ation is as

testand in
vided by a

on or with
uld also be

D, E) shall
ority.

n (D, E)is

an INTEGRATED CONTROL forming part of a more complex CONTROL, the marking relating to the

has been

has been

means of

(X). Unless otherwise indicated in a part 2. for INCORPORATED CONTROLS. the on

ly 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 CONTROLS declared under 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
misunderstanding.

marking or information is allowed, provided that it does not give rise to

7.2.9 When symbols are used, they shall be as follows:
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AIMPEIES. ...ttt A

Y] U \%

WS w

VORS-AMPEIES. ....eeiiiiiiiiiiiee e e VA

Alternating current (single-phase)..........ccccoeceeeiiiiciiieeeneenn. ~1EC 60417-5032 (2002-10)

Alternating current (three-phase).........cccccceeviieiiiici e, 3~

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

Direct current...........ccooiiiiiii T = |EC 60417-5031 (2002-10)

Class 11 CONSIIUCHON. ........c.cveveeeieeeeeeeeeeeeee e @ IEC 60417-5172 (2003-02)

CLASS [ CONTROL.....ccueriiiiinieiieiesieeee e @ IEC 60417-5180 (2003-02)

Ambient temperature limits of SWITCH HEAD.............. T (The letter T preceded by a minus-sign Jand the
numerical value of the lowertemperatute if T, less
than 0 °C, or followed by-the numerical yalue of the

Rated currer

Frequency...

Earthing terr

Functional e

For identifi
used.

NOTE 1 Info
preceding or
rated current
symbol for thg

Current, volta

NOTE 2 The

— 20T 30 (me|

........................................................................... Hz
@ IEC60417-5019 (2006-08)

AX 1EC 60417-5018 (2011-07)

cation of the degree of protection provided®y enclosures, the symbols shown in {

mation about rated current and rated voltage.can be provided by using figures alone, the figure for the
Above that for the rated voltage and separated from it by a line. For circuits for resistive load and indug
for inductive load is placed between patentheses and immediately following the rated current for resig
nature of the supply is placed after-the current and voltage.

ge and nature of supply can be‘indicated as follows:

16(3)
V6(3)4 250 ¥ ~ or 16(3)/250~ or — =~

ollowing,are’ examples of ways to provide information about the temperature limits of a CONTROL:

hning minus 20 °C up to plus 30 °C);

higher temperature if ;. other than 5§ °C.)

t of the appropriate fuse in amperes....................... .E_ 1B 50417-5016 (2002410)

b.5 shall be

rated current
tive loads, the
tive load. The

— 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".

7.2.9DV.1 D2 Modification of 7.2.9 by adding the following:

Alternating current (single phase)............ r\./ "or a.c."
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7.2.9DV.2 D2 Modification of 7.2.9 by adding the following:
Direct current..........cccoecccerrreccccerrreeeeeenas P "ord.c.”
7.2.9DV.3 D2 Modification of 7.2.9 by adding the following:
Symbols for alternating current (single phase), alternating current (three phase),
alternating current (three phase with neutral) and ambient temperature limits of swiTcH
HEAD are not used in the USA.
7.219DV.4 D2 Modification of 7.2.9 by adding the following:
Lexer type abbreviations (FLA for full load amperes, HP for horsepower) which clearly
convey the assigned rating may be used.
7.219DV.5 D2 Modification of 7.2.9 by adding the following;
For independently-mounted, free standing and in-line{controls, information regarding the
connection of specific loads shall be on a wiring diagram or label attached to the control.
Table 1
7.2 of edition 3) — Required information and methods of providing information
Information Clause or subclause Method
1 Mafpufacturer’s name or trade mark 7.2.6 C
2 UN|QUE TYPE REFERENCE ? 2.11.1,2.13.1,7.2 Cc
3 Rated voltage or rated voltage range in volts (V) 1.2,4.3.2,14 C
4 Nature of supply unless the " CONTROL is for both a.c. and .3.2,6.1 C
d.c}, or unless the rating, is the same for a.c. and d.c.
5 Frepuency if other thanfor range 50 Hz to 60 Hz inclusive 4.3.2 C
Purpose of CONJROL 2.2,4.24,4.35,6.3,17.16 DorE
6a Conpstruction'of CONTROL and whether the CONTROL is 6.15, Annex H, H.2.5.7 X
elegtronic
7 Th4 type of load controlled by each circuit b 6.2,14,17,23.1.1 C
15 Degree of protection provided by enclosure © 6.5.1,6.5.2,11.5 C
17 Which of the terminals are suitable for the connection of 6.6,7.4.2,74.3 C
EXTERNAL CONDUCTORS, and if they are suitable for
line or neutral conductors, or both
18 Which of the terminals for EXTERNAL CONDUCTORS are 10.1 DorE
for a wider range of conductor sizes than those indicated in
Table 3.
19 For SCREWLESS TERMINALS, the method of connection 10 D
and disconnection ¢, if not readily identifiable
20 Details of any special conductors which are intended to be 10.2.1 D
connected to the terminals for INTERNAL CONDUCTORS

Table 1 Continued on Next Page
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Table 1 Continued

Information Clause or subclause Method
21 Maximum temperature of terminals for INTERNAL 14 X
CONDUCTORS and terminals for EXTERNAL
CONDUCTORS of INCORPORATED and INTEGRATED
CONTROLS, if higher than 85 °C
22 Temperature limits of the SWITCH HEAD, if T, lower 6.7,14.5,14.7, 17.3 C
than 0 °C or T, other than 55 °C
23 Maximum Temperature of mounting surface (T may) if it 6.12.2,14.1,17.3 C
differs by more than 20 K from T,
24 Claeoifinaﬁr\n of CONTROI qnnnrrling io. prr\fnnfinn 8.8 X
agLinst electric shock
25 Fof CLASS Il CONTROLS, the symbol for Class Il 7.3 C
copstruction
26 Number of cycles of ACTUATION (M) for each MANUAL 10, 17.10, 17.11 X
AQTION
27 Number of automatic cycles (A) for each AUTOMATIC 6.11,17.8, 17 X
ACQTION
28 Ageing period (Y) for CONTROLS with type 1M or 2M .16, 17. X
acfion
29 Type of disconnection or interruption provided by each 2.4.1,2.4.2,724.3,2.4. X
cirguit 6.9
30 PT|l of materials used for insulation 6.13,.Jable 23, Footnote b, X
Teble 24, Footnote d,
21.2.7
31 Mdthod of mounting CONTROL © 11.6 D
31a Mgthod of providing earthing of CONTROL 7.4.3,9,9.1.1,91.2 D
32 Mdthod of attachment for NON-DETACHABLE CORDS f 10.1, 11.7 DorlE
33 Intended transportation condition of CONTROL'® 16.1 X
34 Déitails of any limitation of OPERATING TIME)" 14,17 DonE
35 Period of electric stress across insulating parts 6.14 X
36 Limits of ACTIVATING QUANTITY for any SENSING 11.3.2 X
ELEMENT over which MICRO-DISCONNECTION is
segure (see also Clause H.7 \item 36)
37 MiEimum and/or maximum rates of change of actuating 4.1.7, 15,17 X
quantity, or minimum and/or maximum cycling rates for a
SHNSING CONTROL*
38 Values of overshoot of ACTIVATING QUANTITY for 17 X
SHNSING.CONTROLS which are necessary for correct
acfion, offwhich can be used for test purposes
39 TYIPE )ACTION or TYPE 2 ACTION 6.4 Do E
40 Additional features of TYPE 1 ACTION or TYPE 2 6.4.3,114 DorE
ACTIONS
41 MANUFACTURING DEVIATION and condition of test 2.11.1,11.4.3,15,17.14 X
appropriate to deviation
42 DRIFT 2.11.2,11.4.3,15,16.2.4 X
43 Reset characteristics for cut-out action | 6.4,11.4.11,11.4.12 DorE
44 If a CONTROL is either to be hand-held or is intended for a X
hand-held equipment
45 Any limitation to the number or distribution of flat push-on 10.2.4.4 DorE

RECEPTACLES which can be fitted

Table 1 Continued on Next Page
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Table 1 Continued
Information Clause or subclause Method
46 Any TYPE 2 ACTION shall be so designed that the 11.4.3 DorE
MANUFACTURING DEVIATION 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 2.81
48 OPERATING VALUE (or values) or OPERATING TIME 2.3.11,2.3.12,6.4.3.10, 11, D
14,15.6, 17
49 CONFROLROH-HHON-BDEGREE 6-5-3 B-or
50 CONTROL intended to be delivered exclusively to the 7.21,7.2.6 X
EQUIPMENT MANUFACTURER
51 Glow wire test temperatures 21.2.1,21.2.2,21.2.3, and X
21.24
52 to Seg Annex H
60
61 to Seg Annex J
65
66 to Seg Annex H
74
75 RATED IMPULSE VOLTAGE 2412, 201 Dorg
76 Type of printed circuit board protection Afnex P or Annex Q X
77 Temperature for the ball pressure test 21.2.1,21.2.2,21.2.3, and X
21.2.4
78 Maximum declared torque on single bush mounting using Table 20, Footnote a DorE
thefmoplastic material
79 POLLUTION DEGREE in the MICRO-ENVIRONMENT of Table H.24 X
the|CREEPAGE DISTANCE or CLEARANCE if cleaner
thap that of the CONTROL, and how this is desighed
80 RATED IMPULSE VOLTAGE for the CREEPAGE Table H.24 Dorg
DIYTANCE or CLEARANCE if different from that of the
CONTROL, and how this is ensured
81 Th4g values designed for tolerances of distances for which Table H.24 X
theexclusion from FAULT mode "short" is claimed
82 Seg¢ Annex J
85 ForfCLASS IIl CONTROLS, the symbol for Class IlI 7.4.6 C
construction
86 For[SELV or PELV circuits, the ELV limits realized 2.1.5,8.1.1,T.3.2 X
87 Vallie of d@ecessible voltage of SELV/PELYV circuit, if 2.1.4,6.8.4.1,6.8.4.2, X
diff¢rentfrem 8.1.1, and the product standard(s) referred 8.1.1.1
to for the application of the CONTROL, in which the
accessible SELV/PELYV level(s) is (are) given
88 See Annex U
89 Emission tests and groups as declared according to 23.2,H.23.1.2 X
CISPR 11
90 Immunity tests for PROTECTIVE CONTROLS for use in Table H.13 X
accordance with IEC 60335 appliances
91to See Annex H
94
95 Maximum short circuit current as declared 11.3.5.2.1b) X
96 Overcurrent protective device external to the CONTROL 11.14 DorE
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