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This new edition incorporates the revised requirements contained in UL’s Bulletin on this subject dated
October 15, 1999. The bulletin(s) is now obsolete and may be discarded.

The master for this Standard at UL’s Northbrook Office is the official document insofar as it relates to a
UL service and the compliance of a product with respect to the requirements for that product and service,
or if there are questions regarding the accuracy of this Standard.

UL'’s Standards for Safety are copyrighted by UL. Neither a printed copy of a Standard, nor the distribution
diskette for a Standard-on-Diskette and the file for the Standard on the distribution diskette should be
altered in any way. All of UL's Standards and all copyrights, ownerships, and rights regarding those
Standards shall remain the sole and exclusive property of UL.

All rights reserved. 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, or otherwise
without prior permission of UL.

Revisions of UL Standards for Safety are issued from time to time. A UL Standard for Safety is current
only if it incorporates the most recently adopted revisions.

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 fitness 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.

UL will attempt to answer support requests concerning electronic versions of its Standards. However, this
support service is offered on a reasonable efforts basis only, and UL may not be able to resolve every
support request. UL supports the electronic versions of its Standards only if they are used under the
conditions and operating systems for which it is intended. UL’s support policies may change from
time-to-time without notification.

UL reserves the right to change the format, presentation, file types and formats, delivery methods and
formats, and the like of both its printed and electronic Standards without prior notice.

Purchasers 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 judgement (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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If a single-user version electronic Standard was purchased, one copy of this Standard may be stored on
the hard disk of a single personal computer, or on a single LAN file-server or the permanent storage
device of a multiple-user computer in such a manner that this Standard may only be accessed by one user
at a time and for which there is no possibility of multiple concurrent access.

If a multiple-user version electronic Standard was purchased, one copy of the Standard may be stored on
a single LAN file-server, or on the permanent storage device of a multiple-user computer, or on an Intranet
server. The number of concurrent users shall not exceed the number of users authorized.

Electronic Standards are intended for on-line use, such as for viewing the requirements of a Standard,
conducting a word search, and the like. Only one copy of the Standard may be printed from each
single-user version of an electronic Standard. Only one copy of the Standard may be printed for each
authorized user of a multiple-user version of an electronic Standard. Because of differences in the
computer/software/printer setup used by UL and those of electronic Standards purchasers, the printed
copy obtained by a purchaser may not look exactly like the on-line screen view or the printed Standard.

An employee of an organization purchasing a UL Standard can make a copy of the page or pages being
viewed for their own fair and/or practical internal use.

The requirements in this Standard are now in effect, except for those paragraphs, sections, tables, figures,
and/or other elements of the Standard having future effective dates as indicated in the preface. The prior
text for requirements that have been revised and that have a future effective date are located after the
Standard, and are preceded by a "SUPERSEDED REQUIREMENTS" notice.

New product submittals made prior to a specified future effective date will be judged under all of the
requirements in this Standard including those requirements with a specified future effective date, unless
the applicant specifically requests that the product be judged under the current requirements. However, if
the applicant elects this option, it should be noted that compliance with all the requirements in this
Standard will be required as a condition of continued Listing, Recognition, and Follow-Up Services after
the effective date, and understanding of this should be signified in writing.

It should be noted that in an effort to more closely match the IEC text, information in the following checklist
related to annexes may not correlate correctly at this time with the annex identification in the annexes
themselves. This information will be correct in future revision cycles.

Copyright © 2002 Underwriters Laboratories Inc.
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1
UL 60730-1A

Automatic Electrical Controls for Household and Similar Use; Part 1:
General Requirements
The First through Third editions of the Standard for Automatic Electrical Controls

for Household and Similar Use; Part 1: General Requirements were numbered UL
60730-1.

Efforts have been made to synchronize the UL edition number with that of the
corresponding IEC standard. As a result, one or more edition numbers have been
skipped in the process. The list of UL editions included here is a complete list of
published UL editions.

First Edition — Not Printed
Second Edition — Not Printed

Third Edition
January 28, 2002

An effective date included as a note immediately following certain requirements
is one established by Underwriters Laboratories Inc.

Revisions of this Standard will be made by issuing revised or additional pages
bearing their date of issue. A UL Standard is current only if it incorporates the
most recently adopted revisions, all of which are itemized on the transmittal notice
that accompanies the latest set of revised requirements.

ISBN 0-7629-0588-3

COPYRIGHT © 1993, 2002 UNDERWRITERS LABORATORIES INC.
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Preface (UL)

This UL Standard is based on IEC Publication 60730-1: Third Edition — Automatic Electrical Controls for
Household and Similar Use, Part 1: General Requirements. IEC publication 60730-1 is copyrighted by the
IEC.

This is the UL Standard for Safety for Automatic Electrical Controls for Household and Similar Use, Part
1: General Requirements. This UL part 1 is to be used in conjunction with the appropriate UL parts, which
contain clauses to supplement or modify the corresponding clauses in part 1, to provide relevant
requirements for each type of product.

The text, figures and tables of IEC Publication Automatic Electrical Controls for Household and Similar
Use, Part 1: General Requirements, IEC 60730-1 copyright 1999 are used in this Standard with the
consent the IEC and the American National Standard (ANSI). The IEC copyrighted material has been
reproduced with permission from ANSI. ANSI should be contacted regarding the reproduction of any
portion of the IEC material. The IEC Foreword and Introduction are not a part of the requirements of this
Standard but are included for information purposes only. Copies of IEC Publication 60730-1 may be
purchased from ANSI, 11 West 42" Street, New York, New York, 10036, (212) 642-4900.

Note — Although the intended primary application of this Standard is stated in its Scope, it is important to note
that it remains the responsibility of the users of the Standard to judge its suitability for their particular purpose.
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Foreword (UL)

A. This Standard contains basic requirements for products covered by Underwriters Laboratories Inc. (UL)
under its Follow-Up Service for this category within the limitations given below and in the Scope section
of this Standard. These requirements are based upon sound engineering principles, research, records of
tests and field experience, and an appreciation of the problems of manufacture, installation, and use
derived from consultation with and information obtained from manufacturers, users, inspection authorities,
and others having specialized experience. They are subject to revision as further experience and
investigation may show is necessary or desirable.

B. The observance of the requirements of this Standard by a manufacturer is one of the conditions of the
continued coverage of the manufacturer’s product.

C. A product which complies with the text of this Standard will nhot necessarily be judged to comply with
the Standard if, when examined and tested, it is found to have other features which impair the level of
safety contemplated by these requirements.

D. A product that contains features, characteristics, components, materials, or systems new or different
from those covered by the requirements in this standard, and that involves a risk of fire or of electric shock
or injury to persons shall be evaluated using appropriate additional component and end-product
requirements to maintain the level of safety as originally anticipated by the intent of this standard. A
product whose features, characteristics, components, materials, or systems conflict with specific
requirements or provisions of this standard does not comply with this standard. Revision of requirements
shall be proposed and adopted in conformance with the methods employed for development, revision, and
implementation of this standard.

E. UL, in performing its functions in accordance with its objectives, does not assume or undertake to
discharge any responsibility of the manufacturer or any other party. The opinions and findings of UL
represent its professional judgment given with due consideration to the necessary limitations of practical
operation and state of the art at the time the Standard is processed. UL shall not be responsible to anyone
for the use of or reliance upon this Standard by anyone. UL shall not incur any obligation or liability for
damages, including consequential damages, arising out of or in connection with the use, interpretation of,
or reliance upon this Standard.

F. Many tests required by the Standards of UL are inherently hazardous and adequate safeguards for
personnel and property shall be employed in conducting such tests.
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NATIONAL DIFFERENCES

GENERAL

National Differences from the text of International Electrotechnical Commission (IEC) Publication 60730-1,
Automatic Electrical Controls for Household and Similar Use, Part 1: General Requirements, copyright
1999 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 — These are National Differences based on the National Electrical Code (NEC) and other U.S.
Regulatory Requirements

D1 — These are National Differences which are based on basic safety principles and requirements
elimination of which would compromise safety for U.S. consumers and users of products.

D2 — These are National Differences based on safety practices . These are differences for IEC
requirements that may be acceptable, but adopting the IEC requirements would require considerable
retesting or redesign on the manufacturer’s part.

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

DE — These are National Differences based on editorial comments or corrections
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

AUTOMATIC ELECTRICAL CONTROLS FOR HOUSEHOLD AND SIMILAR USE — Part 1: General
requirements

FOREWORD

1) The IEC (International Electrotechnical Commission) is a worldwide organization for standardization comprising all national
electrotechnical committees (IEC National Committees). The object of the IEC is to promote international co-operation on all
guestions concerning standardization in the electrical and electronic fields. To this end and in addition to other activities, the IEC
publishes International Standards. Their preparation is entrusted to technical committees; any IEC National Committee interested in
the subject dealt with may participate in this preparatory work. International, governmental and non-governmental organizations
liaising with the IEC also participate in this preparation. The IEC collaborates closely with the International Organization for
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations.

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

3) The documents produced have the form of recommendations for international use and are published in the form of standards,
technical reports or guides and they are accepted by the National Committees in that sense.

4) In order to promote international unification, IEC National Committees undertake to apply IEC International Standards
transparently to the maximum extent possible in their national and regional standards. Any divergence between the IEC Standard
and the corresponding national or regional standard shall be clearly indicated in the latter.

5) The IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any equipment declared
to be in conformity with one of its standards.

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

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

This third edition cancels and replaces the second edition published in 1993, amendment 1 (1994) and
amendment 2 (1997). This third edition constitutes a technical revision.

The text of this standard is based on the second edition, amendments 1 and 2 and the following
documents:

FDIS Report on voting
72/416/FDIS 72/417/RVD

Full information on the voting for the approval of this standard can be found in the report on voting
indicated in the above table.

In the development of a fully international standard to cover automatic controls for household and similar
use, it has been necessary to take into consideration the differing requirements resulting from practical
experience in various parts of the world and to recognize the variation in national electrical systems and
wiring rules.
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Annexes A, B, C, E, G, H, J, L, N, P, and Q form an integral part of this standard.

Annexes D, F, K, M, R and S are for information only.

An alphabetical key-word index is added for information only.

In this edition, the "in some countries” notes regarding differing national practices are contained in the

following subclauses.

2.1.5 11.5 17.8.4.1
2.7.2 11.1.2 17.10
2.7.3 11.11.1.2 17.10.4
2.14.2 11.11.1.3 17.12.5
4.2.1 11.11.1.4 17.14
6.6.1 12.1.6 18.1.5
Table 7.2, note 9 Table 13.2, note 14 18.1.6
7.4.3.2 13.3.4 18.1.6.1
8.1.1 Table 14.1, notes 1, 7,11 18.1.6.2
8.415.1 18.1.6.3

9.3.2 14.1.1 18.4
9.34 14.4 19.24.1
9.516.2.1 19.25.1

Table 10.1.4, note 1 17.2.3.1 21.1
10.1.4.2 17.2.2 Annex D
10.1.4.3 17.2.3 H.11.12.6
10.1.14 17.5.1 H.26.10
10.1.16 17.6.2 Table H.26.10.4
10.1.16.1 17.7.7 H.27.1.3
Table 10.2.1, note 1 H.27.1.3 a)

10.24.1

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

This standard is in two parts:

Part 1: General requirements, comprising clauses of a general character for automatic electrical controls
for use in, on, or with household and similar electrical appliances.

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

See also 4.3.5.2 and 4.3.5.3.

Part 2: Particular requirements, dealing with particular types of controls. The clauses of these particular
requirements supplement or modify the corresponding clauses of part 1.

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;
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Modification — the part 1 text applies with a minor change as indicated in a part 2;
Replacement — the part 2 text contains a change which replaces the part 1 text in its entirety;
Where no change is necessary, the part 2 indicates that the relevant clause or subclause applies.
NOTE - In this standard the following print types are used:
— Requirements proper: in roman type.
— Test specifications: in italic type.
— Explanatory matter: in smaller roman type.
DV.1 DE Modification to the notes:
— Words in smALL RoMAN cAPITALS N the text are defined in clause 2.
DV.2 DE Addition:
The numbering system in the standard uses a space instead of a comma to indicate

thousands and uses a comma instead of a period to indicate a decimal point. For example,
1 000 means 1,000 and 1,01 means 1.01.
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AUTOMATIC ELECTRICAL CONTROLS FOR HOUSEHOLD AND
SIMILAR USE - Part 1: General requirements

1 Scope and normative references

1.1 In general, this standard applies to automatic eLecTricAL conTRroLs for use in, on, or in association with
equipment for household and similar use, including controls for heating, air-conditioning and similar
applications. The equipment may use electricity, gas, oil, solid fuel, solar thermal energy, etc., or a
combination thereof.

1.1.1 This Standard applies to the inherent safety; to the oPERATING VALUES, OPERATING TIMES, and OPERATING
SEQUENCE Where such are associated with equipment safety; and to the testing of automatic eLecTricAL
conTroL devices used in, or in association with, household or similar equipment.

This standard is also applicable to controls for appliances within the scope of IEC 60335-1.

Throughout this Standard the word "equipment” means "appliance and equipment.”

This standard does not apply to automatic eLecTricaL conTroLs intended exclusively for industrial
applications.

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

Automatic eLecTricaL conTroLs for equipment not intended for normal household use, but which
nevertheless may be used by the public, such as equipment intended to be used by laymen in shops, in
light industry and on farms, are within the scope of this standard.

See also annex J.

1.1.1DV DE Madification of 1.1.1 by adding the following after the first paragraph:

In IEC terminology, "safety” is defined as an acceptable level of risk. This is consistent with
the intention of UL requirements to reduce the risk of fire, shock or injury to persons.

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 or acceleration.

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.

Requirements for manual switches not forming part of an automatic controL are contained in IEC 61058-1.
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1.2 This standard applies to controls with a raTeD voLTAGE NOt exceeding 690 V and with a RATED CURRENT
not exceeding 63 A.

1.2DV.1 D2 Maodification of 1.2 by adding the following text:
The maximum voltage is 600 V. The maximum current is unlimited.
1.2DV.2 D1 Addition of 1.2DV.2.1 to 1.2DV.2.3:

1.2DV.2.1 Controls intended for connection to ISOLATED LIMITED SECONDARY CIRCUITS Operating at
a voltage between conductors or between a conductor and earth not exceeding 42,4V a. c.
peak, or 60 V d. c., are not subject to the requirements of this Standard.

1.2DV.2.2 However, such controls, where they are associated with the safety of the
controlled equipment; such as cut-outs; burner control systems; fuel valves and the like;
shall be subject to the requirements of this Standard.

1.2DV.2.3 For the purposes of this requirement the ISOLATED LIMITED SECONDARY cIRcuiT shall
have a capacity of 10 0 V A or less and shall be:

a) Inherently limited to such that the output current under any condition of load,

including short circuit is not more tha  n 8 A after 1-minute of oreraTiON if the
source is a. ¢. or the open-circuit voltage is 0-30 V d. c.; and not more than 150/
Vmax amperes where V 4, is the open-circuit voltage over 30 V but less than or
equal to 60 V d.c., or

b) Provided with a protective device rate d 5 A if the open-circuit voltage is 0-21,2
V or 3,2 A if the open-circuit voltage is greater than 21,2 and less than or equal to
42,4 V.

1.3 This Standard does not take into account the response vaLue of an automaTic AcTion of a control, if such
a RrespoNst VALUE is dependent upon the method of mounting the control in the equipment. Where a
RESPONSE VALUE is of significant purpose for the protection of the user, or surroundings, the value defined in
the appropriate household equipment standard or as determined by the manufacturer shall apply.

1.4 This standard applies also to controls incorporating eLecTronic DEvICES, requirements for which are
contained in annex H.

This standard applies also to controls using nTc or pTc THERMISTORS, requirements for which are contained
in annex J.

1.5 Normative references

The following normative documents contain provisions which, through reference in this text, constitute
provisions of this part of IEC 60730. At the time of publication, the editions indicated were valid. All
normative documents are subject to revision, and parties to agreements based on this part of IEC 60730
are encouraged to investigate the possibility of applying the most recent editions of the normative
documents indicated below. Members of IEC and ISO maintain registers of currently valid International
Standards.

IEC 60038: 1983,
IEC standard voltages
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IEC 60050(604): 1987,
International Electrotechnical Vocabulary (IEV) — Chapter 604: Generation, transmission and distribution
of electricity — Operation

IEC 60065: 1998,
Audio, video and similar electronic apparatus — Safety requirements

IEC 60068-2-75: 1997,
Environmental testing — Part 2-75: Tests — Test Eh: Hammer tests

IEC 60085: 1984,
Thermal evaluation and classification of electrical insulation

IEC 60099-1: 1991,
Surge arresters — Part 1: Non-linear resistor type gapped arresters for a.c. systems

IEC 60112: 1979,
Method for determining the comparative and the proof tracking indices of solid insulating materials under
moist conditions

IEC 60127,
Miniature fuses

IEC 60216-1: 1990,
Guide for the determination of thermal endurance properties of electrical insulating materials — Part 1:
General guidelines for ageing procedures and evaluation of test results

IEC 60227,
Polyvinyl chloride insulated cables of rated voltages up to and including 450/750 V

IEC 60245,
Rubber insulated cables — Rated voltages up to and including 450/750 V

IEC 60249,
Base materials for printed circuits

IEC 60269,
Low-voltage fuses

IEC 60326,
Printed boards

IEC 60335-1: 1991,
Safety of household and similar electrical appliances — Part 1: General requirements

IEC 60384-14: 1993,
Fixed capacitors for use in electronic equipment — Part 14: Sectional specification: Fixed capacitors for
electromagnetic interference and connection to the supply mains.

IEC 60423: 1993,

Conduits for electrical purposes — Outside diameters of conduits for electrical installations and threads for
conduits and fittings
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IEC 60529: 1989,
Degrees of protection provided by enclosures (IP code)

IEC 60536: 1976,
Classification of electrical and electronic equipment with regard to protection against electric shock

IEC 60539: 1976,
Directly heated negative temperature coefficient thermistors

IEC 60664-1: 1992,
Insulation coordination for equipment within low-voltage systems — Part 1: Principles, requirements and
tests

IEC 60664-3: 1992,
Insulation coordination for equipment within low-voltage systems — Part 3: Use of coatings to achieve
insulation coordination of printed board assemblies

IEC 60695-2-1/1: 1994,
Fire hazard testing — Part 2: Test method — Section 1/Sheet 1: Glow-wire end-product test and guidance

IEC 60695-2-2: 1991,
Fire hazard testing — Part 2: Test methods — Section 2: Needle-flame test

IEC 60707: 1981,
Methods of test for the determination of the flammability of solid electrical insulating materials when
exposed to an igniting source

IEC 60738-1: 1998,
Thermistors — Directly heated positive step-function temperature coefficient — Part 1. Generic specification

IEC 60738-1-1: 1998,
Thermistors — Directly heated positive step-function temperature coefficient — Part 1-1: Blank detail
specification — Current limiting application — Assessment level EZ

IEC 60742: 1983,
Isolating transformers and safety isolating transformer. Requirements

IEC 60998-2-2: 1991,
Connecting devices for low-voltage circuits for household and similar purposes — Part 2-2: Particular
requirements for connecting devices as separate entities with screwless-type clamping units

IEC 61000-3-2: 1998,
Electromagnetic compatibility (EMC) — Part 3-2: Limits — Limits for harmonic current emissions (equipment
input current) < 16 A per phase)

IEC 61000-3-3: 1994,
Electromagnetic compatibility (EMC) — Part 3 Limits — Section 3: Limitation of voltage fluctuations and
flicker in low-voltage supply systems for equipment with rated current < 16 A

IEC 61000-4-2: 1995,

Electromagnetic compatibility (EMC) — Part 4: Testing and measurement techniques — Section 2:
Electrostatic discharge immunity test. Basic EMC Publication
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IEC 61000-4-3: 1995,
Electromagnetic compatibility (EMC) — Part 4: Testing and measurement techniques — Section 3:
Radiated, radio-frequency, electromagnetic field immunity test

IEC 61000-4-4: 1995,
Electromagnetic compatibility (EMC) — Part 4: Testing and measurement techniques — Section 4:
Electrical fast transient/burst immunity test. Basic EMC Publication

IEC 61000-4-5: 1995,
Electromagnetic compatibility (EMC) — Part 4: Testing and measurement techniques — Section 5: Surge
immunity test

IEC 61000-4-6: 1996,
Electromagnetic compatibility (EMC) — Part 4: Testing and measurement techniques — Section 6:
Immunity to conducted disturbances, induced by radio-frequency fields

IEC 61000-4-11: 1994,
Electromagnetic compatibility (EMC) — Part 4: Testing and measuring techniques — Section 11: Voltage
dips, short interruptions and voltage variations immunity tests

IEC 61058-1: 1996,
Switches for appliances — Part 1: General requirements

CISPR 14-1: 1993,
Limits and methods of measurement of radio disturbance characteristics of electrical motor-operated and
thermal appliances for household and similar purposes, electric tools and electric apparatus

CISPR 22: 1997,

Information technology equipment — Radio disturbance characteristics — Limits and methods of
measurement

1.5DV D2 Addition of the following to 1.5:
The following UL Standards are referenced in this Standard:

UL 20,
Switches, General Use Snap

UL 44,
Wires and Cables, Rubber-Insulated

UL 50,
Enclosures for Electrical Equipment

UL 62,
Flexible Cord and Fixture Wire

UL 83,
Wire Cables, Thermoplastic-Insulated

UL 94,
Plastic Materials for Parts in Devices and Appliances, Tests for Flammability
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UL 198G,
Fuses for Supplementary Overcurrent Protection

UL 224,
Tubing, Extruded Quick-Connect

UL 310,
Terminals, Electrically Quick-Connect

UL 353,
Limit Controls

UL 372,
Primary Safety Controls for Gas-and Oil-Fired Appliances

UL 429,
Valves, Electrically-Operated

UL 467,
Grounding and Bonding Equipment

UL 486A,
Wire Connectors and Soldering Lugs for Use with Copper Conductors

UL 486B,
Wire Connectors for Use with Aluminum Conductors

UL 498,
Attachment Plugs and Receptacles

UL 506,
Transformers, Specialty

UL 508,
Industrial Control Equipment, Electrical

UL 510,
Tape, Electrical Insulating

UL 512,
Fuseholders

UL 514A,
Metallic Outlet Boxes

UL 514B,
Fittings for Conduit and Outlet Boxes

UL 514C,
Nonmetallic Outlet Boxes, Flush-Device Boxes, and Covers

UL 746A,
Polymeric Materials — Short Term Property Evaluations
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UL 7468,
Polymeric Materials — Long Term Property Evaluations

UL 746C,
Polymeric Materials — Use in Electrical Equipment Evaluations

UL 746D,
Polymeric Materials — Fabricated Parts

UL 796,
Printed-Wiring Boards

UL 810,
Capacitors

UL 817,
Cord Sets and Power-Supply Cords

UL 863,
Time-Indicating and -Recording Appliance

UL 873,
Temperature-Indicating and -Regulating Equipment

UL 917,
Switches, Clock Operated

UL 969,
Marking and Labeling Systems

UL 991,
Tests for Safety-Related Controls Employing Solid-State Devices

UL 1004,
Motors, Electric

UL 1020,
Thermal Cutoffs for Use in Electrical Appliances and Components

UL 1054,
Switches, Special Use

UL 1059,
Terminal Blocks

UL 1077,
Protectors, Supplementary, for Use in Electrical Equipment

UL 1414,

Capacitors, Across-the-Line, Antenna-Coupling and Line-by-Pass for Radio-and Television
-Type Appliances
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UL 1441,
Sleeving, Coated

UL 1446,
Systems of Insulating Materials — General

UL 1585,
Transformers, Class 2 and 3

UL 1998,
Safety Related Software

UL 2111,
Overheating Protection for Motors

2 Definitions

For the purpose of this Standard the following definitions apply. Where the terms "voltage” and "current”
are used, they imply the r.m.s. values, unless otherwise specified.

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

2.1.1 RATED VOLTAGE, CURRENT, FREQUENCY Of WATTAGE: VOLTAGE, CURRENT, FREQUENCY OF WATTAGE assigned to a
control by the manufacturer. For three phase supply, the raTep voLTAGE is the line voltage

2.1.2 RATED VOLTAGE, CURRENT, FREQUENCY OI WATTAGE RANGE:. VOLTAGE, CURRENT, FREQUENCY OI' WATTAGE RANGES
assigned to the control by the manufacturer and expressed by lower and upper values

2.1.3 workiNG voLTAGE: the 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 — TrANSIENT OVERVOLTAGES are disregarded.

NOTE 2 - Open circuit conditions and normal operating conditions are taken into account.
2.1.4 extrA-LOW VOLTAGE: hominal voltage not exceeding 42 V between conductors and between
conductors and earth, or for three-phase connection not exceeding 42 V between line conductors and
24 V between line conductors and neutral
2.1.5 SAFETY EXTRA-LOW VOLTAGE (SELV): hominal voltage between conductors and between conductors and
earth, not exceeding 42 V between conductors, or in the case of three-phase circuits, not exceeding 24
V between conductors and neutral, the no-load voltage of the circuit not exceeding 50 V and 29 V,

respectively

When sareTy EXTRA-LOW VOLTAGE iS obtained from supply mains of higher voltages, it shall be through a
SAFETY ISOLATING TRANSFORMER Of a converter with separate windings providing equivalent insulation

The voltage limits are based on the assumption that the sareTy i1soLATING TRANSFORMER IS supplied at itS RATED VOLTAGE.

In some countries, the limit for sareTy exTrA-Low voLTAGE iS 30 V.
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2.1.5DV D1 Modification of 2.1.5 by adding the following after the second note:
The "in some countries " clause applies in the USA.

2.1.6 sAFETY ISOLATING TRANSFORMER: transformer, the input winding of which is electrically separated from
the output winding by an insulation at least equivalent to double or reinForcep INsuLaTiON, and which is
intended to supply sAFETY EXTRA-LOW VOLTAGE Circuits

2.1.6DV DR Addition of the following text:

A Class 2 transformer is defined as a step-down transformer of the low-voltage secondary
type (30 volts or less) acceptable for use with Class 2 remote-control circuits, low-energy
power circuits, and signal circuits (including bell or buzzer circuits and the like) in
accordance with the National Electrical Code, NFPA 70. Unless such a transformer is of the
energy-limiting type having sufficient winding impedance to limit the current output to a
specified maximum value, it is required to be provided with a suitable fuse or other
overcurrent-protective device.

2.1.7 samEe poLARITY: relationship between uive parTs such that an interconnection between them allows a
flow of current through a load, and which current is thus limited by the load

2.1.8 orposITE POLARITY: relationship between two Live parTs such that an interconnection between them
allows a flow of current which is limited by the impedance of the electrical supply circuit

2.1.9 ISOLATED LIMITED SECONDARY CIRCUIT: circuit from an isolated secondary winding of a transformer
having a maximum capacity of 100 VA and an open-circuit secondary voltage rating not exceeding
1000V

2.1.10 riLoT pDUTY: class of oreraTiON IN Which the ultimate electrical load is controlled by an auxiliary
means such as a relay or contactor

2.1.11 TRANSIENT OVERVOLTAGE: a short duration overvoltage of a few milliseconds or less, oscillatory or
non-oscillatory, usually highly damped [IEV 604-03-13]

2.1.12 RrATED IMPULSE VOLTAGE: an impulse withstand voltage assigned by the manufacturer to the
equipment or to a part of it, characterizing the specified withstand capability of its insulation against
overvoltages

2.1.13 OVERVOLTAGE CATEGORY: a humeral characterizing a TRANSIENT OVERVOLTAGE condition

NOTE — overvoLtace catecories |, Il, 1lI, and IV are used. See annex L.
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2.2 Definitions of types of control according to purpose

2.2.1 eLectricaL conTroL (hereinafter referred to as "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 inmiaTIoN, TRANSMISSION and operaTIoN. At least one of these aspects shall be
electrical or electronic

2.2.2 MANUAL coNTRoL: conTRoL in which the inmiaTion iS by acTuaTion and in which the Transmission and the
oPerATION are both direct and without any intentional time delay

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

2.2.4 SENSING CONTROL: AUTOMATIC CONTROL In which inmiaTioN iS by an element sensitive to the particular
ACTIVATING QUANTITY declared; for example, temperature, current, humidity, light, liquid level, position,
pressure or velocity

2.2.5 THERMALLY OPERATED CONTROL: AUTOMATIC CONTROL in Which the Transmission is by a thermal prIME MoOVER
2.2.6 THERMOSTAT: cycling temperature sensing conTroL, Which is intended to keep a temperature between
two particular values under normal operating conditions and which may have provision for seTTinG BY THE
USER

2.2.7 TEMPERATURE LIMITER: temperature sensing conTroL Which is intended to keep a temperature below or
above one particular value during normal operating conditions and which may have provision for setting

BY THE USER

A TemperRATURE LIMITER May be of the automatic or of the manual reset type. It does not make the reverse operation during the
normal outy cvcLe of the appliance.

2.2.8 THERMAL cuT-ouT: temperature sensiNng conTroL intended to keep a temperature below or above one
particular value during abnormal operating conditions and which has no provision for seTTiNnG BY THE USER

A THERMAL cuT-ouT may be of the automatic or of the manual reset type.
Normally a tHermAL cuT-out Will provide a TYPE 2 ACTION.
2.2.9 Void

2.2.10 enercy ReGULATOR: Self-cycling control which alters the energy to a load and which may
incorporate means for settinG By THE USER t0 change the average energy supplied

The ratio of the on-time, to the on-plus-off-time, determines the average energy supplied.

2.2.11 mive-Basep conTroL: automated control in which the Transmission is effected by a time-based privE
MOVER Of a time-based electrical circuit

2.2.12 ELECTRICALLY OPERATED CONTROL: AUTOMATIC CONTROL in wWhich the Transmission is effected by an

electrical priME Mmover and in which the operaTion controls an electric circuit, and is without intentional
significant time-delay
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An example is a relay.

A slugged-relay may be either an eLecTrICALLY OPERATED CONTROL, OF & TIME-BASED CONTROL by agreement between testing authority and
manufacturer.

2.2.13 TmiMER: TIME-BASED coNTRoL Which requires an actuation before the next cycle can take place

During a cycle it may require an external electrical or mechanical signal before moving from a rest position to allow the cycle to
continue. An example is a programmer.

2.2.14 TiME swiTcH: TIME-BASED coNTRoL Which continues with a subsequent cycle when the preceding one
has been completed

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 motor from overheating

2.2.16 THERMAL MOTOR PROTECTOR: AUTOMATIC CONTROL, built-in or on a motor, that is specifically intended to
protect the motor against overheating due to running overload and failure to start. The control carries
motor current and is sensitive to motor temperature and current

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

2.2.17 ELECTRICALLY OPERATED VALVE: AUTOMATIC CONTROL in which the Transmission is effected by an electrical
PRIME MOVER and in which the operaTion controls the flow of a liquid or a gas

2.2.18 ELECTRICALLY OPERATED MECHANISM: AUTOMATIC coNTRoOL in Which the Transmission is effected by an
electrical prive mMover in which the operaTion controls a mechanical device

An example is an electrically operated interlock for a spin dryer lid.
An electric motor is not included in this definition.
2.2.19 oPERATING CONTROL: conTRoL Which starts or regulates the equipment during normal opPERATION

2.2.20 PROTECTIVE CONTROL: CONTROL, the operaTion Of which is intended to prevent a hazardous situation
during abnormal operaTioNn Of the equipment
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2.3 Definitions relating to the function of controls

2.3.1 nmiaTioN: alteration to that aspect of a control which is required to produce Transmission and
OPERATION

2.3.2 TrRANSMISSION: essential coupling between inmiaTion and operaTion Which is required to enable the
control to fulfill its purpose

2.3.3 orerATION: oPERATION denotes a change in that aspect of a controL which modifies the input to the
equipment or part of the equipment

2.3.4 automaTic AcTioN: that action of an automaTic controL in which the Transmission and operaTiON are
produced by inmiaTion 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

This action may be applicable to either the make, or the break, or both.

2.3.6 maNuAL AcTion: that action of an automaTic conTroL Or Of a MANUAL conTRoL in which the TrRansmissiON
and opreraTioN are produced by inmiaTion which is the result of actuaTion

2.3.7 actuaTion: movement of the actuating memeer Of the control by the user, by hand, by foot or by any
other human activity

2.3.8 LocaTeD PosiTION: position of the actuating memser to which it will return if it is released after being
moved slightly

2.3.9 INTERMEDIATE POSITION: @any position of any actuating memer Which is adjacent to a LocaTED PoOSITION,
and in which the actuating memeer will remain and in which the operaTion Of the control is intermediate

2.3.10 acmivaTINGg QUANTITY: physical characteristic of a medium, the variation or stability of which is being
sensed

2.3.11 oreraTING VALUE: Value of the relevant temperature, pressure, current, etc. at which a sensinG
CONTROL Operates on a rise or fall of the acTivaTinG QuANTITY

2.3.12 oreraTiNG TIME: duration of time, or the difference of time, between any two functions, electrical or
mechanical, occurring during the automaTtic AcTioN Of @ TIME-BASED CONTROL

2.3.13 opPerRATING SEQUENCE: intended sequence, order or pattern in which the oreration 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

It includes the pattern of opened or closed contacts in any LOCATED POSITION, INTERMEDIATE POSITION OF position of serTing by
manufacturer or user.

2.3.14 RESPONSE VALUE: OPERATING VALUE, the oPERATING TIME Or the oPeRATING SEQUENCE Which relates a
control to a particular equipment

2.3.15 TRIP-FREE. AUTOMATIC ACTION, With a reset acTtuaTiNG MEMBER, in which the automaTic AcTION iS
INDEPENDENT Of manipulation or position of the reset mechanism
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2.3.16 Leakace 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

2.3.17 serming: mechanical positioning of a part of a control in order to select an oPERATING VALUE

2.3.18 SETTING BY THE CONTROL MANUFACTURER: any SeTTiNG carried out by the conTrRoL MANUFACTURER Which is
not intended to be altered by the EQUIPMENT MANUFACTURER, the INSTALLER OrF the User

2.3.19 SETTING BY THE EQUIPMENT MANUFACTURER: any seTTING carried out by the eqQuiPMENT MANUFACTURER Which
is not intended to be altered by the iNsTALLER OF the usER

2.3.20 SETTING BY THE INSTALLER: @any SeTTING carried out by the insTALLER, as instructed by the equipmenT
MANUFACTURER OF the conTRoL MANUFACTURER, and which is not intended to be altered by the user

2.3.21 seTTING BY THE USER: any selection of an operaTING vALUE by acTuaTion performed by the user
2.3.22 seT poinT: Value selected by seTTinG

2.3.23 apjusTABLE SET PoINT: multiple values, within a declared range of values, which can be selected by
SETTING

2.3.24 puty cycLe: all automatic and manuaL acTions involved in one start-to-finish operaTion oOf the
controlled equipment

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 oreraTING DIFFERENTIAL: difference between the upper and lower values of the opERATING VALUE

2.3.27 apjusTaBLE DIFFERENTIAL: ability to change or alter the oreraTinG DIFFERENTIAL Within rated limits by
oreraTioN Of @ 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 T, the declared maximum continuous ambient temperature to which the switcH HeAD is intended
to be exposed during normal operATION
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2.4 Definitions relating to disconnection and interruption

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

2.4.1 a.-poLE pisconnecTIoN: 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

The protective earthing conductor is not considered to be a supply conductor.

2.4.2 FULL-DISCONNECTION: contact separation in all supply poles other than earth so as to provide the
equivalent of sasic INsuLATION between the supply mains and those parts intended to be disconnected

There are electric strength and dimensional requirements.

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.
See also annex H.

2.4.3 MICRO-DISCONNECTION: adequate contact separation in at least one pole so as to provide functional
security

There is a requirement for the electric strength of the contact gap but no dimensional requirement.

MIcrRO-DISCONNECTION denotes that for non-sensing controLs the function controlled by the disconnection is secure, and that for sensing
coNTRoLS IS secure between the limits of activating quanTiTy declared in requirement 36 of table 7.2.

See also annex H.

2.4.4 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 OF MICRO-DISCONNECTION

There are no electric strength or dimensional requirements for the contact gap.
See also annex H.

2.4.5 orF posiTioN: position providing a visible or implied indication of a FuLL-DISCONNECTION OF MICRO-
DISCONNECTION.

2.4.5DV D2 Modification of 2.4.5 by adding the following text after the word " Micro-
DISCONNECTION" !

"that is mechanically secured (see 11.4.16DV). "

2.4.6 See annex H.
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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

The equipment may use electricity, gas, oil, solid fuel or a combination thereof.
INTEGRATED coNTROL also denotes a control which is part of a more complex control (electrical or non-electrical).

2.5.2 INCORPORATED CONTROL: cONTRoL intended for incorporation in, or on, an equipment, but which can be
tested separately

The fact that an incorroraTED conTROL can be tested separately does not imply that it may not be tested in an equipment as
specified in 4.3.1.1.

The equipment may use electricity, gas, oil, solid fuel or a combination thereof.

INCORPORATED CONTROL also denotes a controL intended for incorporation in or on a more complex control (electrical or non-electrical).
2.5.3 IN-LINE CORD CONTROL: Separately cased control intended to be connected to the supply and to the
equipment by means of flexible cords, equipment inlets or socket-outlets; and is intended to be

manually actuated

2.5.4 FREE-STANDING CONTROL: IN-LINE CORD cONTRoOL intended to stand on a table or on the floor. It may be
actuated by hand, by foot or by other similar human activity

2.5.5 INDEPENDENTLY MOUNTED CONTROL: CONTROL intended for permanent connection to Fixep wiring, but
intended to be mounted away from the controlled equipment. It may be either:

— for surface mounting such as on to a wall;

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

— for panel mounting, such as on to or into a control panel, when installation may be from the
rear

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

2.5.7 See annex H.
2.5.8 See annex H.

2.5.9 See annex H.
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2.5.10 See annex H.
2.5.11 Ttwo-sTEP ACTUATION: Sequential performance of two distinct movements of the AcTUATING MEMBER
2.6 Definitions of type of automaTic acTion of a control according to test procedure

2.6.1 TYPE 1 ACTION: AuTOMATIC AcTION for which the manuFacTURING DEvIATION and the DriFT Of itS OPERATING
VALUE, OPERATING TIME OI OPERATING SEQUENCE have not been declared and tested under this standard

A TYPE 1 AcTION is subclassified as specified in 6.4.

2.6.2 TYPE 2 ACTION: AuTOMATIC coNTRoL for which the manuracTurING DEvIATION and the priFt of itS oPERATING
VALUE, OPERATING TIME OF OPERATING SEQUENCE have been declared and tested under this standard

A TvpPE 2 ACTION is subclassified as specified in 6.4.
2.7 Definitions relating to protection against electric shock

2.7.1 uve parT: conductive part intended to be energized in normAL usk, including a neutral conductor,
but by convention not a rpen conductor

2.7.1.1 HazarRDOUS LIVE PART: @ LIVE PART Which, under certain conditions of external influences, can give
an electric shock

2.7.2 cLAsS 0 CONTROL: cONTROL in Which protection against electric shock relies upon Basic iNsuLaTION. This
implies that there are no means for the connection of accessible conductive parts, if any, to the
protective conductor in the rixep wiring Of the installation; reliance in the event of a failure of the Basic
INSULATION IS placed upon the EnvIRONMENT
In some countries cLass o conTroLs are not allowed.
An earthing terminal is only allowed if it is for continuity or functional (as distinct from protective) purposes.
2.7.3 CLASS 0 CONTROL: IN-LINE CORD CONTROL having at least sasic insuLaTion throughout and provided with
an earthing terminal but with a Nnon-DETACHABLE corp Without earthing conductor, and a plug without
earthing contact which cannot be introduced into a socket-outlet with earthing contact
In some countries cLass ol conTRoLs are not allowed.
An earthing terminal is only allowed if it is for continuity (as distinct from protective) purposes.

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

cLAss ol is not applicable.
2.7.4 cuass | conTROL: coNTRoL in which protection against shock does not rely on easic insuLaTion only, but
which includes an additional safety precaution in such a way that means are provided for the
connection of accessible conductive parts to the protective (earthing) conductor in the rixep 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
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This provision includes a protective conductor as part of the flexible cord or cable. When cuass | 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.

cLAss | conTRoLs May have parts with pousLe INsuLATION, OF parts operating at SAFETY EXTRA-LOW VOLTAGE.
2.7.5 cuLass 11 conTROL: conTROL in which protection against electric shock does not rely on Basic INSULATION
only, but in which additional protective precautions, such as pouBLE INSULATION OF REINFORCED INSULATION, are

provided, there being no provision for protective earthing or reliance upon installation conditions. Such a
control may be one of the following types:

CcLASS I CONTROLS May have parts operating at SAFETY EXTRA-LOW VOLTAGE.

2.7.5.1 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 from Live parTs by insulation at least equivalent to
REINFORCED INSULATION. Such a control is called an INSULATION-ENCASED CLASS Il CONTROL

2.7.5.2 METAL-ENCASED CLASS Il CONTROL: @ control having a substantially continuous metal enclosure in
which pousLe INsuLATION IS used throughout, except for those parts where rREINFORCED INSULATION iS used,
because the application of pousLE INsuLATION is manifestly impracticable. Such a control is called a meTAL-

ENCASED CLASS Il CONTROL

2.7.5.3 COMBINATION INSULATION-ENCASED/METAL-ENCASED CLASS Il CONTROL: @ control which is a combination of
the types described in 2.7.5.1 and 2.7.5.2

The enclosure of an all-insulated ctass i1 controL may form a part or the whole of the suppLEMENTARY INsuLATION OF Of the REINFORCED
insuLaTion. If @ control with pouste insuLaTion and/or reinForcep INsuLATion throughout has an earthing terminal or earthing contact, it is

deemed to be of cLass o or cLass | construction.

2.7.6 cLass i conTROL: CONTROL in which protection against electric shock relies on supply at SAFETY EXTRA-
Low VOLTAGE (seLv) and in which voltages higher than those of seLv are not generated

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

2.7.7 peTAcHABLE PART: part which can be removed or opened without the aid of a TooL and which does
not comply with the test of 11.11.1.5

2.7.8 ACCESSIBLE PART OR SURFACE: part or surface which can be touched by the test finger of figure 2,
when the control is mounted as in NormAL Usg, and after petacHABLE PARTS have been removed

2.7.8DV D2 Modification of 2.7.8:

Replace "Figure 2" with "Figure DVA.3.2.2. "
2.7.9 OPERATIONAL INSULATION: insulation between Live pArTs Which have a potential difference between
them, and which insulation is necessary for the correct oreration of the control or controlled equipment
(L-L)

This was formerly part of that insulation referred to as functional insulation.

In 2.7.9 through 2.7.12 the following abbreviations are used:
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L LIVE PART;
A accessiBLE PART (either conductive or an insulating surface);

| intermediate part.

2.7.10 sasic INsuLATION: insulation applied to Live parTs to provide basic protection against electric shock
(L-A or L-I). Basic iNsuLaTion includes insulation between Live parTs and:

— intermediate conductive parts or metal foil over intermediate insulating surfaces (class |
situation);

— accessible conductive parts (class 0, 0l, | situations);

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

— metal foil over accessible insulating surfaces (class 0O situation)
This was formerly part of that insulation referred to as functional insulation.
2.7.11 SUPPLEMENTARY INSULATION: INDEPENDENT insulation applied in addition to sasic INsuLATION in order to
provide protection against electric shock in the event of a failure of sasic insuLaTion (I-A). It includes
insulation between intermediate conductive parts, or metal foil over intermediate insulating surfaces,
and:

— accessible conductive parts (class Il situation);

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

— metal foil over accessible insulating surfaces (class Il situation)
2.7.12 ReINFORCED INSULATION: Single insulation system applied to Live parTs, which provides a degree of
protection against electric shock equivalent to pousLe INsuLATiON under the conditions specified in this
standard (L-(1)-A). It includes insulation between Live parTs and:

— accessible conductive parts (class Il situation);

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

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

The term "insulation system” does not imply that the insulation must be one homogeneous piece. It may comprise several layers
which cannot be tested singly as supplementary or sAsiC INSULATION.

2.7.13 pousLE INSULATION: insulation comprising both Basic iNsuLATION and SuPPLEMENTARY INSULATION (class I
situation).

2.7.14 See annex H.
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2.8 Definitions relating to component parts of controls

2.8.1 sensinG ELEMENT: that part of the control which is intended to be exposed to the influences of the
ACTIVATING QUANTITY t0 which the auTtomaTic AcTion Of a SeEnsING conTRoL responds

2.8.2 switcH HEAD: complete conTroL, except for any SENSING ELEMENT

If by construction it is impossible to distinguish between the switch Heap and the sensing eLement, then the whole controL is
considered to be the sensiNG ELEMENT.

2.8.3 actuaTING MEMBER: that part which is manually moved, pulled, pushed or turned to cause inTiaTion Of
a control action, or for SeTTING BY THE USER

The term "actuating memser” does not include any device such as a set-screw used for setting by the manufacturer if such a device
is adequately locked against further movement, or if a ool is required for such serring by the manufacturer.

2.8.4 AcTuaTING MEANS: any part which connects the actuating MEmBer to the mechanism of the control
2.8.5 puLL-corp: flexible actuating MEmBER Which is pulled to cause acTuaTion

2.8.6 prIME MOVER: any device used to produce the mechanical energy required to provide the
TRANSMISSION fOr an automatic CONTROL, such as an ELECTRICALLY OPERATED CONTROL, @N ELECTRICALLY OPERATED
VALVE, @ ELECTRICALLY OPERATED MECHANISM OI' & TIME-BASED CONTROL

It may be a mechanical storage device (for example a clock-work spring), an electro-magnetic device (for example an electric
motor, or stepping solenoid), an electro-thermal device (for example the heating element of an enercy RecuLATOR) OF any other
mechanism producing mechanical energy.

2.8.7 cLutcH: mechanical device by which an actuaTing MEMBER can override either a PRIME MOVER OF an
ACTIVATING QUANTITY, causing or allowing the inmiaTion or cancellation of an action

2.8.8 cover OR cover PLATE: part which is accessible when the conTroL is mounted as in NorvAL use and
which can be removed only with the aid of a Toot. It shall not require the use of a speciaL PURPOSE ToOL
for its removal

2.8.9 SCREWLESS FIXED PART (OR COMPONENT): ACCESSIBLE PART (OF component) which, after attachment,
installation, mounting or assembly into or onto an equipment or another component, or to a specially
prepared support, is retained in position by positive means which do not depend on screws.
Disassembly or removal may require the use of a TooL, either applied directly to the part (or
component), or to obtain access to the retaining means

The following are some examples of parts which are not regarded as scREWLESS FIXED PARTS OR COMPONENTS:
— parts of components fixed permanently by rivets, gluing or similar means;
— flat, push-on connectors;
— SCREWLESS TERMINALS;
— standard plugs and socket-outlets;

— standard appliance couplers, even if such have additional latching devices to prevent a single action uncoupling;
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— the replacement of a lamp in a bayonet type lampholder;
— twist-lug construction;
— friction-fit construction.
2.9 Definitions of types of terminals and  TermINATIONS Of controls

2.9.1 riLar TERMINAL: terminal in which the conductor is inserted into a hole or cavity, where it is
clamped under the shank of the screw or screws. The clamping pressure may be applied directly by the
shank of the screw, or through an intermediate clamping member to which pressure is applied by the
shank of the screw (see figure 11)

2.9.2 screw TERMINAL: terminal in which the conductor is clamped under the head of the screw. 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)

2.9.3 stub TerMINAL: terminal in which the conductor is clamped under a nut. The clamping pressure may
be applied directly by a suitably shaped nut, or through an intermediate part, such as a washer, a
clamping plate or an anti-spread device (see figure 10)

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

The following are not regarded as SCREWLESS TERMINALS:

— Terminals requiring the fixing of special devices to the conductors before clamping them in the terminal, for example
FLAT PUSH-ON CONNECTORS;

— Terminals requiring wrapping of the conductors, for example those with wrapped joints;
— Terminals providing direct contact to the conductors by means of edges or points penetrating the insulation.

2.9.5 FLAT PusH-ON CONNECTOR: assembly of a Tas and a recepTacLE enabling the connection, at will, of a
core or conductor to a control or to another core or conductor

2.9.6 receptacLE: female part of a FLAT pusH-oNn connEcTOR intended to be permanently attached to a core
or conductor (see figure 16)

2.9.7 taB: male part of a FLAT pPusH-oN conneCTOR (See figures 14 and 15)

2.9.8 n-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 TtermiNaTION: part by which a conductor can be connected to a control in such a way that its
replacement requires either a speciaL purrPOSE TooL, a special process or a specially prepared end of the

conductor

Soldering requires a speciaL purrose TooL. Welding requires a special process. A cable lug attached to a conductor is a specially
prepared end.

2.9.11 soLbER TERMINATION: TERMINATION iN Which the conductor is secured by a mechanical means, and the
circuit continuity is assured by solder
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2.9.12 sappLe TERMINAL: terminal in which the conductor is clamped under a saddle by means of two or
more screws or nuts (see figure 13A)

2.9.13 LUG TERMINAL: SCREW TERMINAL OF STUD TERMINAL, intended to clamp a cable lug or bar by means of a
screw or nut (see figure 13B)

2.9.14 wmanTLE TERMINAL: terminal in which the conductor is clamped against the base of a slot in a
threaded stud by means of a nut. The conductor is clamped against the base of the slot by a suitably
shaped washer under the nut, by a central peg if the nut is a cap nut or equally effective means for
transmitting the pressure from the nut to the conductor within the slot (see figure 12)

2.10 Definitions relating to the connections to controls
2.10.1 EexTERNAL CONDUCTOR: any cable, flexible cord, core or conductor, a part of which is external to an
IN-LINE CORD CONTROL, &N INDEPENDENTLY MOUNTED CONTROL Of t0 an equipment in or on which a control is

mounted

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 rixep wiriNG.

2.10.2 FiIxED WIRING: @any EXTERNAL conpucTor Which is permanently secured to the fabric of the building
such that, in norvAL ust at the point at which the conductor enters the equipment or control, there is no
likelihood of any strain being applied to the conductor

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, NOI' an INTEGRATED CONDUCTOR

An example is a conductor inside the equipment, to interconnect the control and the equipment.

2.10.4 INTEGRATED cONDUCTOR: conductor which is inside a control, or is used to permanently interconnect
terminals or TerminaTIONS Of @ control

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

2.10.6 noN-DETACHABLE corp: flexible exTERNAL conpucTor connected to, or assembled to, a control
according to one of the following methods

2.10.6.1 TvPe x ATTACHMENT: method of attachment such that the cord can be easily replaced without
SPECIAL-PURPOSE ToOLS, Using standard cords without any special preparation

2.10.6.2 tvre m aTTACHMENT: Method of attachment such that the cord can be easily replaced without
SPECIAL PURPOSE TOOLS, but is intended to use only a special cord, such as one with a moulded-on cord
guard, or one with special prepared ends

This attachment method does not apply if it is possible to fit a standard cord during servicine unless such is permitted by a
particular equipment standard.

2.10.6.3 TvPE 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
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2.10.6.4 Tvre 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): Wire or wires intended for the connection of the control, with one end
permanently connected to the control by the conTRoL MANUFACTURER

2.11 Definitions relating to the performance of TYPE 2 ACTIONS

2.11.1 MANUFACTURING DEVIATION; maximum difference of oPERATING VALUE, OPERATING TIME OF OPERATING
seQuence Which is claimed between any two controls, supplied by the manufacturer to a uniQue TyPe
REFERENCE, When tested as submitted and in the same manner

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

2.11.2 oriFt: maximum alteration of oPERATING VALUE, OPERATING TIME OF OPERATING SEQUENCE Of any one
sample which can occur when it is tested under the conditions specified in this standard

The alteration may be related to an absolute value, or combined with the manuracTuriNG DEVIATION, if permitted by the appropriate
subclause of clause 15.

2.12 Definitions relating to the requirements for CREEPAGE DISTANCES and CLEARANCES

2.12.1 cLearance: shortest distance through air between two conductive parts, or between a conductive
part and a metal foil in contact with a surface of insulating material

The method of measurement is detailed in annex B and figure 17.

2.12.2 creepack 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 surrace Of
insulating material

The method of measurement is detailed in annex B and figure 17.

2.12.3 Void

2.12.4 Void

2.12.5 Void

2.12.6 Void

2.12.7 Void

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

2.12.9 ENVIRONMENT

2.12.9.1 macro-ENVIRONMENT: the environvenT of the room or other location in which the equipment is
installed or used

2.12.9.2 wmicro-enviRONMENT: the immediate environmenT Of the insulation which particularly influences the
dimensioning of the cREEPAGE DISTANCES
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2.12.9.3 roLLuTioN DEGREE: @ humeral characterizing the expected poLLuTion Of the MICRO-ENVIRONMENT
Note — poLLuTion DEGREES 1, 2, 3, and 4 are used. See annex N.
2.13 Miscellaneous definitions

2.13.1 unique TvPe RerFerence: marking such that by quoting it in full to the manufacturer of the control, a
replacement can be supplied which will be fully interchangeable with the original, electrically,
mechanically, dimensionally and functionally

2.13.2 TooL: screwdriver, a coin or any other object which may be used to operate a nut, a screw or
similar part

2.13.3 speciaL-purpPose TooL: TooL Which is unlikely to be readily available in a normal household, for
example, a key for a hexagonal socket-headed screw. TooLs such as coins, screwdrivers and spanners
intended to operate square, or hexagonal nuts, are nNot SPECIAL-PURPOSE TOOLS

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

NorMAL UsE includes any overload, or abnormal operating conditions specified in the equipment standard.

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.

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.
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. This may be due to the need for special TooLs, or special instrumentation, and includes the
setTinG by the manufacturer
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2.14 Definitions relating to manufacturer and USER
2.14.1 coNTROL MANUFACTURER: manufacturer of the controL

2.14.2 EQUIPMENT MANUFACTURER: manufacturer of equipment in which, on which, or together with which
the conTroL is used

In Canada and the USA, the equipMeENT MANUFACTURER iS indicated as the OEM (original equipmeNT MANUFACTURER). The OEM receives
controls from conTroL MaNUFACTURERS fOr integration or incorporation into equipment.

2.14.3 nsTALLER: person qualified to install the controL and possibly the associated equipment

2.14.4 user: one who uses the controL with the aid of documentation (user MAINTENANCE) during its
normal life. The user is considered a layman.

2.15 Definition pertaining to thermistors

See annex J.

2.16 Definitions relating to the structure of controls using software

See annex H.

2.17 Definitions relating to error avoidance in controls using software

See annex H.

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

2.19 Definitions relating to memory tests for controls using software

See annex H.
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2.20 Definitions of software terminology — General

See annex H.

3 General requirement

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

NORMAL USE.

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

3DV DR Modification of 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 General notes on tests
Tests according to this standard are type tests.
4.1 Conditions of test

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

4.1.2 If the test results are influenced by the room temperature, this shall be maintained at (20 £ 5) °C,
except that in cases of doubt, it shall be maintained at (23 + 2) °C, unless otherwise specified in a
particular clause.

4.1.3 actuaTinG MEMBERS are placed in the most unfavourably LOCATED POSITION, INTERMEDIATE POSITION Of
position of seTTinG By THE USER, Unless other instructions are given in a particular clause.

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

See also annex H.

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

4.1.6 During and for the purpose of the tests of this standard, other than for the tests of 17.12, the

ACTUATING MEANS can be used to actuate the control, if an acruating memBer IS not supplied by the
manufacturer.
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4.1.7 The rates of temperature change declared in 7.2 and used in clause 17 (that is a4, 31, d, and 3,)
shall have test tolerances of + 12 K/h.

For other activating quantities, the minimum and/or maximum rates of change declared in requirement 37
of table 7.2 and used in clause 17 (that is a;, B;, 0, and ) shall have test tolerances as specified in the
appropriate part 2.

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

4.1.9 See annex H.

4.1.10 See annex H.
4.1.11 See annex H.
4.2 Samples required

4.2.1 One sample is used for the tests in clauses 5 to 11 and 18 to 23 inclusive. 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 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.
In some countries only 1 sample is used for the tests of clauses 12 to 17 inclusive and the sample tested must comply.

4.2.1DV D2 Modification of 4.2.1 by adding the following text after the notes:

The "in some countries " clause is applicable in the USA.
4.2.2 Void

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

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

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

4.3.1 According to submission

4.3.1.1 Controls, if submitted in or with an equipment, may either be tested in or with the equipment, in
which case they are classified as for declared specific load or tested separately, in which case they may
be classified as for declared specific load, resistive load or resistive and inductive load. In either of the
latter two cases, the current in the appropriate circuit when the equipment is operating under normal load,
is regarded as the raTep current Of the circuit.

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

4.3.1.3 INTEGRATED conTroLs are classified as for declared specific load and are tested in the equipment, or
part thereof, for which they are intended.

4.3.1.4 Controls not submitted in or with an equipment are tested separately.
4.3.1.5 Controls for use with non-DETACHABLE corps are tested with the appropriate cord connected.
4.3.2 According to rating

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

4.3.2.2 Controls for a.c. only, which are not declared for a raTED FREQUENCY, are tested at either 50 Hz or
60 Hz whichever is the more unfavourable. Controls with a ratep FrReQuENCY 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.

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

4.3.2.5 Unless otherwise specified, controls declared for one or more voltage ranges, shall be tested at
the most unfavourable voltage within the declared range, and this voltage being 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 OI RATED CURRENT, the tests of
clause 17 are made on sets of samples for each combination of RATED voLTAGE and RATED CURRENT.

At the option of the testing authority a reduced number of tests may be made to cover the various ratings.
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4.3.2.7 For controls declared for a voltage range, tests are made on one set of samples at each limit of
the range, unless the difference between the limits does not exceed 10% of the mean value of the range,
in which case the tests are made on one set of samples at the upper limit of the range.

4.3.2.8 Controls intended to be operated from a specific supply, are tested with that specific supply.
4.3.3 According to protection against shock

4.3.3.1 If in cLASS 0, CLASS 01 OR CLASS | CONTROLS Of in controls for class 0, class 0l or class | equipment, it
is necessary to have parts with pouBLE INSULATION OF REINFORCED INSULATION, SUCh parts are checked for
compliance with the appropriate requirements specified for cLass i1 conTROLS.

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

4.3.3.3 If in cLASS 0, CLASS 01, CLASS I or CLASS Il CONTROLS, Or controls for class 0, class 0I, class | or class Il
equipment, it is necessary to have parts operating at sAFETY EXTRA-LOW VOLTAGE, SUch parts are also checked
for compliance with the appropriate requirements specified for cLAss i conTroLs.

4.3.4 According to manufacturing variants

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

4.3.4.2 In these cases due attention shall be paid to possible variations in MANUFACTURING DEVIATION @nd pRIFT
Of any OPERATING VALUE, OPERATING TIME OF OPERATING SEQUENCE, and, for sensiné conTroLs, to the minimum and
maximum acceptable rates of rise and fall of the appropriate activating QuantiTy which may be applicable
to different parts of the range.

4.3.5 According to purpose

4.3.5.1 Multi-purpose controls shall, according to 6.3, in general be tested for each purpose separately.
During the tests for any one purpose, the activating quantities and prive movers applicable to all other
purposes, shall be maintained constant at the most arduous value or position within the declared range or
ranges.

4.3.5.2 Such controls without an appropriate section of clause 17 shall be tested in a manner agreed
between the manufacturer and the testing authority so that the essential intended oPERATING VALUES,
OPERATING TIMES and OPERATING SEQUENCES are tested.

4.3.5.3 Any control with a purpose not classified in 6.3 or in the appropriate part 2, may be tested and
approved to this specification, except for clause 17. A test schedule for clause 17 shall be based,
wherever possible, on the intent of that clause and shall be agreed between the manufacturer and the
testing authority.
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4.3.5.4 See annex J.

5 Rating

5.1 Maximum RATED VOLTAGE

The maximum RraTep voLTAGE IS 690 V.
5.1DV D2 Modification of 5.1 by adding the following text:
The maximum RraTED voLTace is 600 V in the USA.

5.2 Maximum RATED CURRENT

The maximum RATED CURRENT iS 63 A.
5.2DV D2 Modification of 5.2 by adding the following text:
The maximum current is unlimited in the USA.

5.3 Compliance

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

6 Classification

A control is classified:

6.1 According to nature of supply

6.1.1 Control for a.c. only

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

Additional tests may be required to establish the d.c. rating.
6.1.2 Control for d.c. only.
6.1.3 Control for a.c. and d.c.

6.1.4 Control for specific supplies or multiple supplies.
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