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Summary of Topics

This revision of ANSI/UL 60950-1 dated May 9, 2019 is being issued to update the title page to
reflect the most recent designation as a Reaffirmed American National Standard (ANS). No
technical changes have been made.

As noted in the Commitment for Amendments statement located on the back side of the title
page, UL and CSA are committed to updating this harmonized standard jointly. However, the
revision pages dated May 9, 2019 will not be jointly issued by UL and CSA as these revision
pages address UL ANSI approval dates only.

UL 60950-1 is an adoption of IEC 60950-1, Information Technology Equipment — Safety — Part 1:
General Requirements (Second Edition, issued December 2005, including Amendment 1 issued
December 2009 and Amendment 2 issued May 2013).

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

The requirements are substantially in accordance with Proposal(s) on this subject dated February 22,
2019.

In the revisions dated October 14, 2014 pages 177 and 178 have been intentionally deleted from the
Standard due to the deletion or relocation of text.

The U.S. Department of Defense (DoD) has adopted UL 1950 on December 21, 1994. The publication of
revised pages or a new edition of this Standard will not invalidate the DoD adoption.

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.

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.

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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Commitment for Amendments

This standard is issued jointly by the Canadian Standards Association (operating
as “CSA Group”) and Underwriters Laboratories Inc. (UL). Comments or
proposals for revisions on any part of the standard may be submitted to CSA
Group or UL at anytime. Revisions to this standard will be made only after
processing according to the standards development procedures of CSA Group
and UL. CSA Group and UL will issue revisions to this standard by means of a
new edition or revised or additional pages bearing their date of issue.

All rights reserved. No part of this publication may be reproduced in any form whatsoever without the
prior permission of the publisher.

This Standard is subject to review within five years from the date of publication, and suggestions for
its improvement will be referred to the appropriate committee. The technical content of the IEC and
ISO publications is kept under constant review by IEC and ISO. To submit a proposal for change,
please send the following information to inquires @csagroup. org and include 'Proposal for change’ in
the subject line: Standard designation (number); relevant clause, table, and/or figure number; wording
of the proposed change; and rationale for the change.

To purchase CSA Group Standards and related publications, visit CSA Group’s Online Store at store.
csagroup.org or call toll-free 1-800-463-6727 or 416-747-4044.

UL’s Standards for Safety are copyrighted by UL. Neither a printed nor electronic copy of a Standard
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.

This ANSI/UL Standard for Safety consists of the Second Edition including revisions through May 9,
2019. The most recent designation of ANSI/UL 60950-1 as a Reaffirmed American National Standard
(ANS) occurred on May 9, 2019. ANSI approval for a standard does not include the Cover Page,
Transmittal Pages, Title Page (front and back), or the Preface. The National Difference Page and IEC
Foreword are also excluded from the ANSI approval of IEC-based standards.

Comments or proposals for revisions on any part of the Standard may be submitted to UL at any time.
Proposals should be submitted via a Proposal Request in UL’'s On-Line Collaborative Standards
Development System (CSDS) at https://csds.ul.com.

To purchase UL Standards, visit UL's Standards Sales Site at http://www.shopulstandards.com/
HowToOrder.aspx or call toll-free 1-888-853-3503.

ISBN 1-55436-415-9 Copyright © 2019
Underwriters Laboratories Inc.

Copyright © 2007
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PREFACE DE

This is the harmonized CSA Group and UL standard for Information Technology Equipment — DE
Safety — Part 1: General Requirements. It is the second edition of CAN/CSA-C22.2 No. 60950-1 DE
and the second edition of UL 60950-1. This harmonized standard has been jointly revised on DE
October 14, 2014. For this purpose, CSA Group and UL are issuing revision pages dated DE
October 14, 2014. DE

This harmonized standard is based on IEC Publication 60950-1, second edition, Information DE
Technology Equipment — Safety — Part 1: General Requirements issued 12-2005, as revised by DE
Corrigendum 1 (issued 12-2006), Amendment 1 (issued 12-2009), Amendment 2 (issued DE
5-2013) and Corrigendum 2 (issued 8-2013). IEC publication 60950-1 is copyrighted by the IEC. DE

Previous editions of this standard were designated CAN/CSA-C22.2 No. 950/UL 1950 and DE
CAN/CSA-C22.2 No. 60950/UL 60950, third edition. This standard CAN/CSA-C22.2 No. DE
60950-1/UL 60950-1, second edition, replaces the previous standard CAN/CSA-C22.2 No. DE
60950-1/UL 60950-1, first edition. The standard number and edition number have been aligned DE
to correspond with the equivalent IEC 60950-1 standard. DE

This harmonized standard was prepared by CSA Group and Underwriters Laboratories Inc. DE
(UL). The efforts and support of representatives of leading industry companies and DE
organizations are gratefully acknowledged. DE

This standard is considered suitable for use for conformity assessment within the stated scope DE
of the standard. DE

This standard was reviewed by the CSA Subcommittee on Safety of Electronic Equipment within DE
the Field of Audio/Video, Information, and Communication Technology, under the jurisdiction of DE
the CSA Technical Committee on Consumer and Commercial Products and the CSA Strategic DE
Steering Committee on Requirements for Electrical Safety, and has been formally approved by DE
the CSA Technical Committee. DE

This Standard has been approved as a National Standard of Canada by the Standards Council DE
of Canada. DE

This Standard has been approved by the American National Standards Institute (ANSI) as an DE
American National Standard. DE

Where reference is made to a specific number of samples to be tested, the specified number is
to be considered a minimum quantity.

Note: Although the intended primary application of this standard is stated in its scope, it is important to note that it remains DE
the responsibility of the users of the standard to judge its suitability for their particular purpose. DE
Level of harmonization DE

This standard adopts the IEC text with national differences. This standard is published as an DE
equivalent standard for CSA Group and UL. DE
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An equivalent standard is a standard that is substantially the same in technical content, except DE
as follows: Technical national differences are allowed for codes and governmental regulations DE
as well as those recognized as being in accordance with NAFTA Article 905, for example, DE
because of fundamental climatic, geographical, technological, or infrastructural factors, scientific DE
justification, or the level of protection that the country considers appropriate. Presentation is DE
word for word except for editorial changes. DE

All national differences from the IEC text are included in the CSA Group and UL versions of the DE
standard. While the technical content is the same in each organization’s version, the format and DE
presentation may differ. DE

Interpretations DE

The interpretation by the standards development organization of an identical or equivalent DE
standard is based on the literal text to determine compliance with the standard in accordance DE
with the procedural rules of the standards development organization. If more than one DE
interpretation of the literal text has been identified, a revision is to be proposed as soon as DE
possible to each of the standards development organizations to more accurately reflect the DE

intent. DE
CSA Group effective date DE
The effective date for CSA Group will be announced through a CSA Informs or CSA Group DE
Certification Notice. DE
UL effective date DE
The effective date for UL is available on UL’s website at www.ul.com. DE
General DE

National differences from the text of the International Electrotechnical Commission (IEC) DE
Publication 60950-1, Information Technology Equipment — Safety — Part 1: General DE
Requirements, Copyright 2005, are indicated by the following margin notations: DE

There are six types of national differences, as noted below. The national difference type is noted DE
in the margin next to the affected text. The standard may not include all types of these national DE

differences. DE
D1 — national differences based on national regulatory requirements which result in DE
equivalent or more stringent requirements than in IEC 60950-1. DE
D2 — national differences based on other than national regulatory requirements which DE
result in equivalent or more stringent requirements than in IEC 60950-1. DE
DI — national differences based on IEC final draft international standards (FDIS). DI DE
national differences may be less stringent than, equivalent to, or more stringent than DE
requirements in IEC 60950-1. DE
DC - national differences based on UL and CSA component requirements. DC DE
national differences may be less stringent than, equivalent to, or more stringent than DE
component requirements in IEC 60950-1. DE
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D3 — national differences based on bi-national requirements which result in less DE
stringent requirements than in IEC 60950-1. DE
DE - editorial national differences that correct typographical errors in IEC 60950-1 or DE
revise the terminology, but do not alter the technical intent of the requirements. This DE
notation is also used for informative statements such as the Preface. DE

National differences have been incorporated into the body of the standard. If national differences DE
necessitate the deletion of IEC 60950-1 text, the IEC 60950-1 text has been retained but has DE
been lined-out. Except for tables and figures and annexes, text added as a result of national DE
differences has been underlined. Text added as the Preface is not underlined. DE

A number of additional annexes are included at the back of the standard as national differences. DE
Pointers to these annexes are provided in the right-hand margin of the body of the standard to DE

direct the user to these informative/normative annexes. The pointer text is provided in BOLD  DE P.2
ITALICS. Examples of such pointers are shown here in the right-hand margin. DE NAA
IEC Copyright DE

For CSA Group, the text, figures, and tables of International Electrotechnical Commission DE
Publication 60950-1Information Technology Equipment — Safety — Part 1: General DE
Requirements, copyright 2005, are used in this standard with the consent of the International DE
Electrotechnical Commission. The IEC Foreword and Introduction are not a part of the DE
requirements of this standard but are included for information purposes only. DE

For UL, the text, figures and tables of IEC publication 60950-1Information Technology DE
Equipment — Safety — Part 1: General Requirements, copyright 2005 are used in this standard DE
with the consent of the IEC and the American National Standards Institute (ANSI). The IEC DE
copyrighted material has been reproduced with permission from ANSI. ANSI should be DE
contacted regarding the reproduction of any portion of the IEC material. The IEC Foreword and DE
Introduction are not a part of the requirements of this standard but are included for information DE
purposes only. Copies of IEC Publication 60950-1 may be purchased from ANSI, 25 West 43rd DE
Street, 4th Floor, New York, New York, 10036, (212) 642- 4900. DE
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INFORMATION TECHNOLOGY EQUIPMENT - SAFETY - Part 1: General Requirements

FOREWORD

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 dealt with
may participate in this preparatory work. International, governmental and nongovernmental organizations liaising with the IEC also
participate in this preparation. 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 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 IEC National Committees.

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

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

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

6) All users should ensure that they have the latest edition of this publication.

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

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is indispensable for the
correct application of this publication.

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

This consolidated version of IEC 60950-1 consists of the second edition (2005)
[documents 108/135A/FDIS and 108/147/RVD], its corrigendum 1 (2006), its amendment 1
(2009) [documents 108/350/FDIS and 108/357/RVD] and its corrigendum 1 (2012), and its
amendment 2 (2013) [documents 108/507/FDIS and 108/510/RVD]. H-bears—the—edition DE
number-2:2: DE
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DE
DE
DE
DE

International Standard IEC 60950-1 has been prepared by IEC technical committee 108: Safety
of electronic equipment within the field of audio/video, information technology and
communication technology.

IEC 60950-1 includes the basic requirements for the safety of information technology equipment.

Additional parts of IEC 60950-1 will cover specific safety requirements for information
technology equipment having limited applications or having special features as follows:

Part 21: Remote feeding (published).

Part 22: Equipment installed outdoors (planned);

Part 23: Large data storage equipment (planned);

Except for notes, all text within a normative figure, or in a box under a normative table, is also
normative. Text with a superscript reference is linked to a particular item in the table. Other text

in a box under a table applies to the whole table.

Informative annexes and text beginning with the word “NOTE” are not normative. They are
provided only to give additional information.

“Country” notes are also informative but call attention to requirements that are normative in
those countries.

In this standard, the following print types are used:

— Requirements proper and normative annexes: roman type.
— Compliance statements and test specifications: italic type.
— Notes in the text and in tables: smaller roman type.

— Terms that are defined in 1.2: SMALL CAPITALS.

The numbering system in this standard uses a space instead of a comma to indicate thousands DE

and uses a comma instead of a period to indicate a decimal point. For example, 1 000 means DE
1.000 and 1.01 means 1.01. DE

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

e reconfirmed;

e withdrawn;
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e replaced by a revised edition; or

e amended.

DE
DE
DE
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INTRODUCTION
0 Principles of safety

The following principles have been adopted by technical committee 108 in the development of
this standard.

These principles do not cover performance or functional characteristics of equipment.
Words printed in smALL caPiTALs are terms that are defined in 1.2 of this standard.
0.1 General principles of safety

It is essential that designers understand the underlying principles of safety requirements in order
that they can engineer safe equipment.

These principles are not an alternative to the detailed requirements of this standard, but are
intended to provide designers with an appreciation of the basis of these requirements. Where
the equipment involves technologies, components and materials or methods of construction not
specifically covered, the design of the equipment should provide a level of safety not less than
those described in these principles of safety.

NOTE The need for additional detailed requirements to cope with a new situation should be brought promptly to the attention of the
appropriate committee.

Designers shall take into account not only normal operating conditions of the equipment but also
likely fault conditions, consequential faults, foreseeable misuse and external influences such as
temperature, altitude, pollution, moisture, overvoltages on the maiNs suppLy and overvoltages on
a TELECOMMUNICATION NETWORK OF & CABLE DISTRIBUTION SYSTEM. Dimensioning of insulation spacings
should take account of possible reductions by manufacturing tolerances, or where deformation
could occur due to handling, shock and vibration likely to be encountered during manufacture,
transport and normal use.

The following priorities should be observed in determining what design measures to adopt:

— where possible, specify design criteria that will eliminate, reduce or guard against
hazards;

— where the above is not practicable because the functioning of the equipment would
be impaired, specify the use of protective means independent of the equipment, such
as personal protective equipment (which is not specified in this standard);

— where neither of the above measures is practicable, or in addition to those
measures, specify the provision of markings and instructions regarding the residual
risks.

There are two types of persons whose safety needs to be considered, users(or oPERATORS) and
SERVICE PERSONS.

user is the term applied to all persons other than service PErsons. Requirements for protection
should assume that users are not trained to identify hazards, but will not intentionally create a
hazardous situation. Consequently, the requirements will provide protection for cleaners and
casual visitors as well as the assigned users. In general, users should not have access to
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hazardous parts, and to this end, such parts should only be in SERvVICE ACCESS AREAS Of in
equipment located in RESTRICTED ACCESS LOCATIONS.
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When users are admitted to RESTRICTED ACCESS LocATIONs they shall be suitably instructed.

SERVICE PERSONS are expected to use their training and skill to avoid possible injury to themselves
and others due to obvious hazards which exist in service Access Areas of the equipment or on
equipment located in RESTRICTED ACCESS LOCATIONS. However, service PERsONs should be protected
against unexpected hazards. This can be done by, for example, locating parts that need to be
accessible for servicing away from electrical and mechanical hazards, providing shields to avoid
accidental contact with hazardous parts, and providing labels or instructions to warn personnel
about any residual risk.

Information about potential hazards can be marked on the equipment or provided with the
equipment, depending on the likelihood and severity of injury, or made available for service
PERSONS. In general, users shall not be exposed to hazards likely to cause injury, and information
provided for users should primarily aim at avoiding misuse and situations likely to create
hazards, such as connection to the wrong power source and replacement of fuses by incorrect
types.

MOVABLE EQUIPMENT iS considered to present a slightly increased risk of shock, due to possible
extra strain on the supply cord leading to rupture of the earthing conductor. With HAND-HELD
EQUIPMENT, this risk is increased; wear on the cord is more likely, and further hazards could arise
if the units were dropped. TrRANsPORTABLE EQUIPMENT introduces a further factor because it can be
used and carried in any orientation; if a small metallic object enters an opening in the ENcLoSURE
it can move around inside the equipment, possibly creating a hazard.

0.2 Hazards

Application of a safety standard is intended to reduce the risk of injury or damage due to the
following:

— electric shock;

— energy related hazards;
— fire;

— heat related hazards;

— mechanical hazards;

— radiation;

— chemical hazards.
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0.2.1 Electric shock

Electric shock is due to current passing through the human body. The resulting physiological
effects depend on the value and duration of the current and the path it takes through the body.
The value of the current depends on the applied voltage, the impedance of the source and the
impedance of the body. The body impedance depends in turn on the area of contact, moisture
in the area of contact and the applied voltage and frequency. Currents of approximately half a
milliampere can cause a reaction in persons in good health and may cause injury indirectly due
to involuntary reaction. Higher currents can have more direct effects, such as burn, muscle
tetanization leading to inability to let go or to ventricular fibrillation.

Steady state voltages up to 42,4 V peak, or 60 V d.c., are not generally regarded as hazardous
under dry conditions for an area of contact equivalent to a human hand. Bare parts which have
to be touched or handled should be at earth potential or properly insulated.

Some equipment will be connected to telephone and other external networks. Some
TELECOMMUNICATION NETWORKS operate with signals such as voice and ringing superimposed on a
steady d.c. supply voltage; the total may exceed the values given above for steady-state
voltages. It is common practice for the service PErsons of telephone companies to handle parts
of such circuits bare-handed. This has not caused serious injury, because of the use of
cadenced ringing and because there are limited areas of contact with bare conductors normally
handled by service pPersons. However, the area of contact of a part accessible to the user, and
the likelihood of the part being touched, should be further limited (for example, by the shape and
location of the part).

It is normal to provide two levels of protection for users to prevent electric shock. Therefore, the
operation of equipment under normal conditions and after a single fault, including any
consequential faults, should not create a shock hazard. However, provision of additional
protective measures, such as protective earthing or sUPPLEMENTARY INSULATION, iS not considered a
substitute for, or a relief from, properly designed BASIC INSULATION.

Harm may result from: Examples of measures to reduce risks:

Contact with bare parts normally at HAzarpous VOLTAGES. Prevent user access to parts at HAzarDOUS VOLTAGES by
fixed or locked covers, saFeTy INTERLOCKS, etc. Discharge
accessible capacitors that are at HAzaRDOUS VOLTAGES.

Breakdown of insulation between parts normally at Provide Basic insuLaTion and connect the accessible

HAZARDOUS VOLTAGES and accessible conductive parts. conductive parts and circuits to earth so that exposure to
the voltage which can develop is limited because
overcurrent protection will disconnect the parts having
low impedance faults within a specified time; or provide a
metal screen connected to protective earth between the
parts, or provide DOUBLE INSULATION OF REINFORCED INSULATION
between the parts, so that breakdown to the accessible
part is not likely to occur.

Contact with circuits connected to TELECOMMUNICATION Limit the accessibility and area of contact of such
NeTworks Which exceed 42,4 V peak or 60 V d.c. circuits, and separate them from unearthed parts to
which access is not limited.

Breakdown of user-accessible insulation. Insulation that is accessible to the user should have
adequate mechanical and electrical strength to reduce
the likelihood of contact with Hazarpous voLTAGES.
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Table Continued

Harm may result from: Examples of measures to reduce risks:
ToucH cURRENT (leakage current) flowing from parts at Limit ToucH currenT to a specified value, or provide a high
HAZARDOUS VOLTAGES to accessible parts, or failure of a integrity protective earthing connection.

protective earthing connection. ToucH currenT may include
current due to EMC filter components connected
between privARY circuits and accessible parts.

0.2.2 Energy related hazards

Injury or fire may result from a short circuit between adjacent poles of high current supplies or
high capacitance circuits, causing:

— burns;

— arcing;

— ejection of molten metal.
Even circuits whose voltages are safe to touch may be hazardous in this respect.
Examples of measures to reduce risks include:

— separation;

— shielding;

— provision of SAFETY INTERLOCKS.
0.2.3 Fire
Risk of fire may result from excessive temperatures either under normal operating conditions or
due to overload, component failure, insulation breakdown or loose connections. Fires originating
within the equipment should not spread beyond the immediate vicinity of the source of the fire,
nor cause damage to the surroundings of the equipment.
Examples of measures to reduce risks include:

— providing overcurrent protection;

— using constructional materials having appropriate flammability properties for their
purpose;

— selection of parts, components and consumable materials to avoid high temperature
which might cause ignition;

— limiting the quantity of combustible materials used;
— shielding or separating combustible materials from likely ignition sources;

— using ENcLOSURES or barriers to limit the spread of fire within the equipment;
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— using suitable materials for encLosures so as to reduce the likelihood of fire
spreading from the equipment.

0.2.4 Heat related hazards
Injury may result from high temperatures under normal operating conditions, causing:
— burns due to contact with hot accessible parts;
— degradation of insulation and of safety-critical components;
— ignition of flammable liquids.
Examples of measures to reduce risks include:
— taking steps to avoid high temperature of accessible parts;
— avoiding temperatures above the ignition point of liquids;
— provision of markings to warn users where access to hot parts is unavoidable.
0.2.5 Mechanical hazards

Injury may result from:

sharp edges and corners;

moving parts which have the potential to cause injury;

equipment instability;

flying particles from imploding cathode ray tubes and exploding high pressure
lamps.

Examples of measures to reduce risks include:

rounding of sharp edges and corners;

guarding;

provision of SAFETY INTERLOCKS;

providing sufficient stability to free-standing equipment;

selecting cathode ray tubes and high pressure lamps that are resistant to implosion
and explosion respectively;

— provision of markings to warn users where access is unavoidable.
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0.2.6 Radiation

Injury to users and to servicE PERsONS may result from some forms of radiation emitted by
equipment. Examples are sonic (acoustic), radio frequency, infra-red, ultraviolet and ionizing
radiation, and high intensity visible and coherent light (lasers).

Examples of measures to reduce risks include:

limiting the energy level of potential radiation sources;

screening radiation sources;

provision of SAFETY INTERLOCKS;

provision of markings to warn users where exposure to the radiation hazard is
unavoidable.

0.2.7 Chemical hazards

Injury may result from contact with some chemicals or from inhalation of their vapours and
fumes.

Examples of measures to reduce risks include:

— avoiding the use of constructional and consumable materials likely to cause injury
by contact or inhalation during intended and normal conditions of use;

— avoiding conditions likely to cause leakage or vaporization;

— provision of markings to warn users about the hazards.
0.3 Materials and components
Materials and components used in the construction of equipment should be so selected and
arranged that they can be expected to perform in a reliable manner for the anticipated life of the
equipment without creating a hazard, and would not contribute significantly to the development
of a serious fire hazard. Components should be selected so that they remain within their

manufacturers’ ratings under normal operating conditions, and do not create a hazard under
fault conditions.
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INFORMATION TECHNOLOGY EQUIPMENT — SAFETY - Part 1: General Requirements
1 General
1.1 Scope

1.1.1 Equipment covered by this standard NAA
NAD

This standard is applicable to mains-powered or battery-powered information technology NAE
equipment, including electrical business equipment and associated equipment, with a rRaTED
voLTAGE not exceeding 600 V and designed to be installed in accordance with the Canadian D1

Electrical Code, Part I. CSA C22.1-12; General Requirements — Canadian Electrical Code, Part D1
1. CSA C22.2 No. 0-10; the National Electrical Code., NFPA 70-2014: and the National Electrical D1

Safety Code, IEEE C2-2012. D1

The standard is also applicable to equipment. unless otherwise identified by a marking or D1
instructions, designed to be installed in accordance with Article 645 of the National Electrical D1
Code, ANSI/NFPA 70. and the Standard for the Protection of Information Technology D1
Equipment, NFPA 75-2013. D1

See Annex NAE for examples of and references to regulatory requirements that apply to this D1
equipment. D1

This standard is also applicable to such information technology equipment:

— designed for use as telecommunication terminal equipment and TELECOMMUNICATION
NETWORK infrastructure equipment, regardless of the source of power;

— designed and intended to be connected directly to, or used as infrastructure
equipment in, a cABLE DISTRIBUTION SYSTEM, regardless of the source of power;

— designed to use the Ac maINs supPLY as @ communication transmission medium (see
Clause 6, Note 4 and 7.1, Note 4).

This part of IEC 60950 is also applicable to:

— components and subassemblies intended for incorporation in this equipment. Such
components and subassemblies need not comply with every requirement of the
standard, provided that the complete equipment, incorporating such components and
subassemblies, does comply;

— external power supply units intended to supply other equipment within the scope of
this part of IEC 60950;

— accessories intended to be used with equipment within the scope of this part of IEC
60950.

NOTE 1 Examples of aspects with which uninstalled components, subassemblies, and accessories may not comply include the marking

of the power rating and access to hazardous parts.
NOTE 2 This standard may be applied to the electronic parts of equipment even if that equipment does not wholly fall within its Scope,

such as large-scale air conditioning systems, fire detection systems and fire extinguishing systems. Different requirements may be
necessary for some applications.
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This standard specifies requirements intended to reduce risks of fire, electric shock or injury for
the oreraTor and layman who may come into contact with the equipment and, where specifically
stated, for a servICE PERSON.

This standard also specifies requirements intended to reduce risks from acoustic outputs at D2
communication receivers and similar devices used for voice telecommunication, regardless of D2
transmission _medium (e.q., TELECOMMUNICATION NETWORK, CABLE DISTRIBUTION NETWORK, Wireless D2

network). See Annex NAD. D2
This standard is intended to reduce such risks with respect to installed equipment, whether it
consists of a system of interconnected units or independent units, subject to installing, operating

and maintaining the equipment in the manner prescribed by the manufacturer.

Examples of equipment that is in the scope of this standard are:

Generic product type Specific example of generic type

banking equipment monetary processing machines including automated
teller (cash dispensing) machines (ATM)

data and text processing machines and associated data preparation equipment, data processing equipment,

equipment data storage equipment, personal computers, plotters,
printers, scanners, text processing equipment, visual
display units

data network equipment bridges, data circuit terminating equipment, data terminal
equipment, routers

electrical and electronic retail equipment cash registers, point of sale terminals including
associated electronic scales

electrical and electronic office machines calculators, copying machines, dictation equipment,

document shredding machines, duplicators, erasers,
micrographic office equipment, motor-operated files,
paper trimmers (punchers, cutting machines, separators),
paper jogging machines, pencil sharpeners, staplers,

typewriters
other information technology equipment photoprinting equipment, public information terminals,
multimedia equipment
postage equipment mail processing machines, postage machines
telecommunication network infrastructure equipment billing equipment, multiplexers, network powering

equipment, network terminating equipment, radio
basestations, repeaters, transmission equipment,
telecommunication switching equipment
telecommunication terminal equipment facsimile equipment, key telephone systems, modems,
PABXs, pagers, telephone answering machines,
telephone sets (wired and wireless)

NOTE 3 The requirements of IEC 60065 may also be used to meet safety requirements for multimedia equipment. See IEC Guide 112,
Guide on the safety of multimedia equipment.

This list is not intended to be comprehensive, and equipment that is not listed is not necessarily
excluded from the scope.

Equipment complying with the relevant requirements in this standard is considered suitable for
use with process control equipment, automatic test equipment and similar systems requiring
information processing facilities. However, this standard does not include requirements for
performance or functional characteristics of equipment.
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1.1.2 Additional requirements P.1
NAE

Requirements additional to those specified in this standard may be necessary for:

— equipment intended for operation in special environments (for example, extremes of
temperature; excessive dust, moisture or vibration; flammable gases; and corrosive or
explosive atmospheres);

— electromedical applications with physical connections to the patient;

— equipment intended to be used in vehicles, on board ships or aircraft, in tropical
countries, or at altitudes greater than 2 000 m;

— equipment intended for use where ingress of water is possible; for guidance on
such requirements and on relevant testing, see Annex T.

NOTE Attention is drawn to the fact that authorities of some countries impose additional requirements.

1.1.3 Exclusions P.1
NAE

This standard does not apply to:

— power supply systems which are not an integral part of the equipment, such as
motor-generator sets, battery backup systems and distribution transformers;

— building installation wiring;
— devices requiring no electric power.

Battery backup systems that are not an integral part of staTionaRY EQuiPMENT, Such as provided in DC
separate cabinets, are subjected to the appropriate standard for the battery backup systems, DC
such as the Standard for Batteries for Use in Light Electric Rail (LER) Applications and DC

Stationary Applications, UL 1973. DC

NOTE See Figures 1.1 and 1.2 of UL 1973 for more information on independent electric energy storage systems (EESS) covered by DC
UL 1973, which can consist of both low voltage and hazardous voltage subsystems. battery management, thermal management. and DC
related features and safeguards. When interconnected with AV, IT and CT Equipment, and typically used in conjunction with an DC

uninterruptible power supply (UPS). such EESS typically serve as short term substitution of the mains supply during power outages and DC
similar disturbances. DC
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1.2 Definitions

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

Definitions in alphabetical order of nouns

AREA, OPERATOR ACCESS
AREA, SERVICE ACCESS
BODY

CABLE, INTERCONNECTING

CABLE DISTRIBUTION SYSTEM

CHEESECLOTH
CIRCUIT, ELV

CIRCUIT, LIMITED CURRENT

CIRCUIT, PRIMARY
CIRCUIT, SECONDARY
CIRCUIT, SELV
CIRCUIT, TNV
CIRCUIT, TNV-1
CIRCUIT, TNV-2
CIRCUIT, TNV-3
CLEARANCE

CONDUCTOR, PROTECTIVE BONDING

Full document details: UL 60950-12019

1.2.7.1
1272
1.2.7.5
1.2.11.6
1.2.13.14
1.2.13.15
1.2.8.7
1.2.8.9
1.2.8.4
1.2.8.5
1.2.8.8
1.2.8.11
1.2.8.12
1.2.8.13
1.2.8.14
1.2.10.1
1.2.13.11
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1.2.1 Equipment electrical ratings

1.2.1.1 RraTED voLTAGE: supply voltage from which the equipment is to be operated as declared
by the manufacturer

1.2.1.2 RATED VOLTAGE RANGE: Supply voltage range as declared by the manufacturer,
expressed by its lower and upper RATED VOLTAGES

1.2.1.3 RATED cURRENT: input current of the equipment as declared by the manufacturer
1.2.1.4 RraTED FREQUENCY: supply frequency as declared by the manufacturer

1.2.1.5 RATED FREQUENCY RANGE: supply frequency range as declared by the manufacturer,
expressed by its lower and upper RATED FREQUENCIES

1.2.2 Operating conditions

1.2.2.1 n~orwmAL LOAD: mode of operation, used for testing purposes, which represents as
closely as possible the most severe conditions of normal use which can reasonably be
expected.

If the conditions of actual use can reasonably be expected to be more severe than the
maximum load conditions recommended by the manufacturer, including RATED OPERATING TIME
and RATED RESTING TIME, @ mode of operation is used that represents these more severe
conditions.

NOTE n~orwmAL LoAD conditions for some types of equipment are given in Annex L.

1.2.2.2 RATED OPERATING TIME: maximum operating time assigned to the equipment by the
manufacturer

1.2.2.3 RATED RESTING TIME: minimum time, assigned by the manufacturer, during which the
equipment is switched off or running idle between periods of RATED OPERATING TIME

1.2.3 Equipment mobility
1.2.3.1 movaBLE EQUIPMENT: equipment which is either:
— 18 kg or less in mass and not fixed, or

— equipment with wheels, castors or other means to facilitate movement by the
OPERATOR as required to perform its intended use.

NOTE movasLe EquipmeNT includes wall-mounted equipment whose mounting means permits removal by an opERATOR. DE

1.2.3.2 HAND-HELD EQUIPMENT: MOVABLE EQUIPMENT, Or @ part of any kind of equipment, that is
intended to be held in the hand during normal use

1.2.3.3 TRANSPORTABLE EQUIPMENT: MOVABLE EQUIPMENT that is intended to be routinely carried by a
USER

NOTE Examples include laptop and notebook personal computers, pen-based tablet computers, and their portable accessories such as
printers and CD-ROM drives.
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1.2.3.4 STATIONARY EQUIPMENT: equipment that iS not MOVABLE EQUIPMENT

1.2.3.5 EQUIPMENT FOR BUILDING-IN: equipment intended to be installed in a prepared recess, such
as in a wall, or similar situation

NOTE In general, EQuIPMENT FOR BUILDING-IN does not have an encLosure on all sides, as some of the sides will be protected after

installation.
1.2.3.6 DIRECT PLUG-IN EQUIPMENT: equipment that is intended to be used without a power supply
cord; the mains plug forms an integral part of the equipment encLosure so that the weight of
the equipment is taken by the socket-outlet
1.2.4 Classes of equipment — Protection against electric shock
NOTE Some information technology equipment cannot be identified as conforming to one of the following classes.
1.2.4.1 cLass | EQUIPMENT: equipment where protection against electric shock is achieved by
— using BAsIC INSULATION and
— providing a means of connection to the PROTECTIVE EARTHING CONDUCTOR in the building
wiring those conductive parts that are otherwise capable of assuming Hazarpous
VOLTAGES if the Basic INsuLATION fails
NOTE cLass | EQUIPMENT may have parts with DOUBLE INSULATION OF REINFORCED INSULATION.
1.2.4.2 cLass Il EQUIPMENT: equipment in which protection against electric shock does not rely on
BAsIC INsULATION only, but in which additional safety precautions, such as pouBLE INSULATION OFf

REINFORCED INSULATION are provided, there being no reliance on protective earthing

1.2.4.3 cLass 111 EQUIPMENT: equipment in which protection against electric shock relies upon
supply from seLv circuits and in which HAzarDous vOLTAGES are not generated

NOTE For cLass i EQuipmeNT, although there is no requirement for protection against electric shock, all other requirements of the standard
apply.
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1.2.5 Connection to the supply

1.2.5.1 PLUGGABLE EQUIPMENT TYPE A: equipment that is intended for connection to a maiNs supply
via a non-industrial plug and socket-outlet or a non-industrial appliance coupler, or both

NOTE 1-15. 2-15. 2-20, 5-15 and 5-20 plugs and outlets as specified in IEC 60083 are considered to be non-industrial within the DE
meaning of this standard. DE

1.2.5.2 PLUGGABLE EQUIPMENT TYPE B: equipment that is intended for connection to a maiNs supply
via an industrial plug and socket-outlet or an appliance coupler, or both, complying with IEC
60309 or with a comparable national standard

1.2.5.3 PLUGGABLE EQUIPMENT: equipment that is either PLUGGABLE EQUIPMENT TYPE A OF PLUGGABLE
EQUIPMENT TYPE B

1.2.5.4 PERMANENTLY CONNECTED EQUIPMENT: equipment that is intended for connection to the
building installation wiring using screw terminals or other reliable means

1.2.5.5 peTACHABLE POWER SuPPLY corD: flexible cord, for supply purposes, intended to be
connected to the equipment by means of a suitable appliance coupler

1.2.5.6 NON-DETACHABLE POWER sUPPLY cORD: flexible cord, for supply purposes, fixed to or
assembled with the equipment

Such a cord may be either:

Ordinary: a flexible cord that can be easily replaced without special preparation of the
cord or special TooLs, or

Special: a flexible cord that is specially prepared, or requires the use of specially
designed TooLs for replacement, or is such that it cannot be replaced without damage
to the equipment.

The term ”specially prepared” includes provision of an integral cord guard, the use of cable

lugs, formation of eyelets, etc., but not the reshaping of the conductor before introduction into
a terminal or the twisting of a stranded conductor to consolidate the end.
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1.2.6 Enclosures

1.2.6.1 encLosure: part of the equipment providing one or more of the functions described in
1.2.6.2,1.26.30r1.26.4

NOTE One type of encLosURE can be inside another type (for example, an ELECTRICAL ENCLOSURE inside a FIRE ENCLOSURE OF & FIRE ENCLOSURE
inside an ELECTRICAL ENCLOSURE). Also, a single EncLosuRE can provide the functions of more than one type (for example, the functions of

both an ELECTRICAL ENCLOSURE and a FIRE ENCLOSURE).

1.2.6.2 rIRe ENcLOSURE: part of the equipment intended to minimize the spread of fire or flames
from within

1.2.6.3 MmECHANICAL ENcLOSURE: part of the equipment intended to reduce the risk of injury due to
mechanical and other physical hazards

1.2.6.4 eLecTricAL ENcLOSURE: part of the equipment intended to limit access to parts that may
be at HAZARDOUS VOLTAGES Or HAZARDOUS ENERGY LEVELS O are in TNV CIRCUITS

1.2.6.5 pecoraTIVE PART: part of the equipment, outside the encLosure, which has no safety
function

1.2.7 Accessibility

1.2.7.1 operATOR Access AREA: part of the equipment to which, under normal operating
conditions, one of the following applies:

— access can be gained without the use of a TooL;
— the means of access is deliberately provided to the orPERaTOR;

— the oreraToOR is instructed to enter regardless of whether or not a TooL is needed to
gain access

The terms “access” and “accessible”, unless qualified, relate to oPERATOR ACCESS AREA as
defined above.

1.2.7.2 service Access AReA: part of the equipment, other than an oPeEraTOR AccEss AREA, Where it
is necessary for servicE PERSONS t0 have access even with the equipment switched on

1.2.7.3 RESTRICTED ACCESS LOCATION: location for equipment where both of the following apply:
— access can only be gained by service PERSONS Of by users who have been instructed
about the reasons for the restrictions applied to the location and about any

precautions that shall be taken; and

— access is through the use of a TooL or lock and key, or other means of security, and
is controlled by the authority responsible for the location

NOTE The requirements for equipment intended for installation in RESTRICTED ACCESS LOCATIONS are the same as for OPERATOR ACCESS AREAS,
except as given in 1.7.14, 2.1.3, 4.5.4, 4.6.2 and 5.1.7.

1.2.7.4 TooL: screwdriver or any other object that may be used to operate a screw, latch or
similar fixing means
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1.2.7.5 Bopv: all accessible conductive parts, shafts of handles, knobs, grips and the like, and
metal foil in contact with all accessible surfaces of insulating material

1.2.7.6 saFeTy INTERLOCK: means either of preventing access to a hazardous area until the
hazard is removed, or of automatically removing the hazardous condition when access is
gained

1.2.8 Circuits and circuit characteristics

1.2.8.1 ac mains suppLY: a.c. power distribution system external to the equipment for supplying
power to a.c. powered equipment

These power sources include public or private utilities and, unless otherwise specified in the
standard (for example, 1.4.5), equivalent sources such as motor-driven generators and
uninterruptible power supplies.

NOTE See Annex V for typical examples of a.c. power distribution systems.

1.2.8.2 pc maNs suppLy: d.c. power distribution system, with or without batteries, external to the
equipment, for supplying power to d.c. powered equipment, excluding the following:

— a d.c. supply providing power over TELECOMMUNICATION NETWORK Wiring to remote
equipment;

— a limited power source (see 2.5) whose open circuit voltage is less than or equal to
42,4V d.c;

— a d.c. supply whose open circuit voltage is greater than 42,4 V d.c. and less than or
equal to 60 V d.c., and whose available power output is less than 240 VA

Circuitry connected to a bc MaINs suppLy is considered to be a seconpbary circuiT (for example,
an SELV CIRCUIT, & TNV CIRCUIT OF @ HAZARDOUS VOLTAGE SECONDARY CIRCUIT) in the meaning of this

standard.
NOTE 1 See ITU-T Recommendation K.27 for bonding configurations and earthing inside a telecommunication building. DE
NOTE2 See16.1.2 D2

1.2.8.3 wmains suppLy: power distribution system that is either an ac maiNs suPPLY Or @ bc MAINS
SUPPLY

1.2.8.4 priMARY ciRcuIT: circuit that is directly connected to the Ac maINs suPPLY

It includes, for example, the means for connection to the ac mains suppLy, the primary windings
of transformers, motors and other loading devices.

NOTE Conductive parts of an INTERCONNECTING cABLE may be part of a PriMARY circuIT as stated in 1.2.11.6.

1.2.8.5 seconpaRy circulT: circuit that has no direct connection to a priMARY circuiT and derives
its power from a transformer, converter or equivalent isolation device, or from a battery

NOTE Conductive parts of an INTERCONNECTING CABLE may be part of a seconpary circurT as stated in 1.2.11.6.
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1.2.8.6 HazarDOUS VOLTAGE: Voltage exceeding 42,4 V peak, or 60 V d.c., existing in a circuit
that does not meet the requirements for either a LIMITED CURRENT CIRCUIT OF @ TNV CIRCUIT

1.2.8.7 ELv cIRcUIT: SECONDARY ciRcuIT wWith voltages between any two conductors of the circuit,
and between any one such conductor and earth (see 1.4.9), not exceeding 42,4 V peak, or 60
V d.c., under normal operating conditions, which is separated from HazARDOUS VOLTAGE by BAsIC
INsuLATION, and which neither meets all of the requirements for an seLv circurr nor meets all of
the requirements for a LIMITED CURRENT CIRCUIT

1.2.8.8 sEeLv circuIT: sECONDARY CIRcuIT that is so designed and protected that under normal
operating conditions and single fault conditions, its voltages do not exceed a safe value

NOTE 1 The limit values of voltages under normal operating conditions and single fault conditions (see 1.4.14) are specified in 2.2. See
also Table 1A.

NOTE 2 This definition of an seLv circuiT differs from the term “SELV SYSTEM” as used in IEC 61140.

1.2.8.9 umITED CURRENT circuIT: circuit that is so designed and protected that, under both normal
operating conditions and single fault conditions, the current that can be drawn is not
hazardous

NOTE The limit values of currents under normal operating conditions and single fault conditions (see 1.4.14) are specified in 2.4.
1.2.8.10 HAzARDOUS ENERGY LEVEL: available power level of 240 VA or more, having a duration of
60 s or more, or a stored energy level of 20 J or more (for example, from one or more
capacitors), at a potential of 2 V or more

1.2.8.11 v circurT: circuit that is in the equipment and to which the accessible area of
contact is limited and that is so designed and protected that, under normal operating
conditions and single fault conditions (see 1.4.14), the voltages do not exceed specified limit
values

A TV circuiT is considered to be a seconpaRry circulT in the meaning of this standard.

NOTE 1 The specified limit values of voltages under normal operating conditions and single fault conditions (see 1.4.14) are given in
2.3.1. Requirements regarding accessibility of Tnv circuiTs are given in 2.1.1.1.

NOTE 2 Conductive parts of an INTERCONNECTING CABLE may be part of a Tnv circuiT as stated in 1.2.11.6.

TNV CIrcuITs are classified as TNv-1 circuITs, TNV-2 circulTs and TNv-3 circulTs as defined in
1.2.8.12, 1.2.8.13 and 1.2.8.14.

NOTE 3 The voltage relationships between seLv and Tnv circuiTs are shown in Table 1A.
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Table 1A — Voltage ranges of SELV and TNV circuits

Normal operating voltages

Overvoltages from

Overvoltages from

Within SELV CIRCUIT

Exceeding SELV CIRCUIT

TELECOMMUNICATION CABLE DISTRIBUTION limits limits but within TNV

NETWORKS possible? SYSTEMS possible? CIRCUIT limits
Yes Yes TNV-1 CIRCUIT TNV-3 CIRCUIT
No Not applicable SELV CIRCUIT TNV-2 CIRCUIT

1.2.8.12 TNV-1 CIRCUIT: TNV CIRCUIT

— whose normal operating voltages do not exceed the limits for an seLv circuiT under
normal operating conditions and

— on which overvoltages from TELECOMMUNICATION NETWORKS @nd CABLE DISTRIBUTION SYSTEMS
are possible

1.2.8.13 TNV-2 CIRCUIT: TNV CIRCUIT

— whose normal operating voltages exceed the limits for an seLv circuir under normal
operating conditions and

— which is not subject to overvoltages from TELECOMMUNICATION NETWORKS
1.2.8.14 TNV- 3 CIRCUIT: TNV CIRCUIT

— whose normal operating voltages exceed the limits for an seLv circuir under normal
operating conditions and

— on which overvoltages from TELECOMMUNICATION NETWORKS and CABLE DISTRIBUTION SYSTEMS
are possible

1.2.9 Insulation

1.2.9.1 FuNCTIONAL INSULATION: insulation that is necessary only for the correct functioning of the
equipment

NOTE

fire.

FUNCTIONAL INSULATION by definition does not protect against electric shock. It may, however, reduce the likelihood of ignition and

1.2.9.2 Basic INsULATION: insulation to provide basic protection against electric shock

1.2.9.3 suPPLEMENTARY INSULATION: independent insulation applied in addition to Basic INSULATION in
order to reduce the risk of electric shock in the event of a failure of the Basic INsuLATION

1.2.9.4 pousLE INsULATION: insulation comprising both Basic INSULATION @and SUPPLEMENTARY INSULATION
1.2.9.5 REINFORCED INSULATION: Single insulation system that provides a degree of protection
against electric shock equivalent to pousLE INsuLATION under the conditions specified in this

standard

NOTE The term “insulation system” does not imply that the insulation has to be in one homogeneous piece. It may comprise several

layers that cannot be tested as BAsIC INSULATION and SUPPLEMENTARY INSULATION.
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1.2.9.6 workiNg voLTAGE: highest voltage to which the insulation or the component under
consideration is, or can be, subjected when the equipment is operating under conditions of
normal use

Overvoltages that originate outside the equipment are not taken into account.

1.2.9.7 RMs WORKING VOLTAGE: r.m.S. value of a workiNGg voLTAGE, including any d.c. component

NOTE For the purpose of determining rus workiNG voLTAGES, the rules of 2.10.2.2 apply, and where relevant those of 1.4.8.

1.2.9.8 PEAK WORKING VOLTAGE: peak value of a workiNG voLTAGE, including any d.c. component
and any repetitive peak impulses generated in the equipment

Where peak-to-peak ripple exceeds 10 % of the average value, the requirements related to
peak or a.c. voltages are applicable.

NOTE For the purpose of determining peak workiNG VOLTAGES, the rules of 2.10.2.3 apply, and where relevant those of 1.4.8.

1.2.9.9 REQUIRED WITHSTAND VOLTAGE: peak voltage that the insulation under consideration is
required to withstand

1.2.9.10 maINs TRANSIENT VOLTAGE: highest peak voltage expected at the power input to the
equipment, arising from external transients on the maINs suppLY

1.2.9.11 TELECOMMUNICATION NETWORK TRANSIENT VOLTAGE: highest peak voltage expected at the
TELECOMMUNICATION NETWORK connection point of the equipment, arising from external transients
on the network

NOTE The effect of transients from casLE pisTRIBUTION sYSTEMS is not taken into account.

1.2.10 Properties of insulation

1.2.10.1 cLeAraNcE: shortest distance between two conductive parts, or between a conductive
part and the BounbinGg surrace of the equipment, measured through air

1.2.10.2 creepAaGE DISTANCE: shortest path between two conductive parts, or between a
conductive part and the Bounping sURFACE of the equipment, measured along the surface of the
insulation

1.2.10.3 BouNDING SURFACE: outer surface of the ELECTRICAL ENCLOSURE, considered as though
metal foil were pressed into contact with accessible surfaces of insulating material

1.2.10.4 soup INsuLATION: material that provides electrical insulation between two opposite
surfaces, not along an outer surface

NOTE The required properties of soLip iINsuLATiON are specified either as
— the actual minimum distance through the insulation (see 2.10.5.2), or by
— other requirements and tests in this standard instead of a minimum distance.
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1.2.11 Components

1.2.11.1 THERMOSTAT: cycling temperature-sensing control intended to keep a temperature
between two particular values under normal operating conditions and that may have provision
for setting by the operATOR

1.2.11.2 TEMPERATURE LIMITER: temperature-sensing control intended to keep a temperature
below or above one particular value during normal operating conditions and that may have
provision for setting by the operaToR

NOTE A TEMPERATURE LIMITER may be of the automatic reset or of the manual reset type.

1.2.11.3 THERMAL cuT-oUT: temperature-sensing control intended to operate under abnormal
operating conditions and that has no provision for the operaTor to change the temperature
setting

NOTE A tHERMAL cuT-ouT may be of the automatic reset or of the manual reset type.

1.2.11.4 THERMAL CUT-OUT, AUTOMATIC RESET: THERMAL cuT-ouT that automatically restores the
current after the relevant part of the equipment has cooled down sufficiently

1.2.11.5 THERMAL CUT-OUT, MANUAL RESET: THERMAL CcUT-oUT that requires resetting by hand, or
replacement of a part, in order to restore the current

1.2.11.6 INTERCONNECTING CABLE: cable used to
— electrically connect an accessory to a unit of information technology equipment,
— interconnect units in a system, or
— connect a unit to a TELECOMMUNICATION NETWORK Or 10 & CABLE DISTRIBUTION SYSTEM
Such a cable may carry any type of circuit from one unit to another.

NOTE A power supply cord for connection to the MaINS SuPPLY iS NOt an INTERCONNECTING CABLE.
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1.2.12 Flammability

1.2.12.1 FLAMMABILITY CLASSIFICATION OF MATERIALS: recognition of the burning behaviour of
materials and their ability to extinguish if ignited.

Materials are classified as in 1.2.12.2 to 1.2.12.14 when tested in accordance with IEC 60695-
11-10, IEC 60695-11-20, ISO 9772 or ISO 9773.

NOTE 1

better than HBr cLAss.

When applying the requirements in this standard, Hr-1 cLAss FOAMED MATERIAL is regarded as better than Hr-2 cLass, and HF-2 cLAss
NOTE 2 Similarly, material of 5va cLass is regarded as better than 5vs cLass, 5vB cLass better than v-0 cLass, v-0 cLass better than v-1
cLass, v-1 cLass better than v-2 cLass, v-2 cLass better than HB40 cLass and HB40 cLAss better than HB75 cLass.

NOTE 3 Similarly, materiaL of vim-0 cLass is regarded as better than vim-1 cLass and vim-1 cLass better than vim-2 cLass.

NOTE 4 vtwm-0 cLass, viM-1 cLass and viM-2 cLAsS MATERIALS are considered to be equivalent to v-0 cLass, v-1 cLass and v-2 CLASS MATERIALS,

respectively, but only for their flammability properties. Their electrical and mechanical properties are not necessarily equivalent.

NOTE 5 Certain flammability classes are replacing the classes used in earlier editions of this standard. The equivalence of the old and
the new classes is shown in Table 1B.

Table 1B — Equivalence of flammability classes

Old class New class
- 5VA

(1.2.12.5)
5VB

(1.2.12.6)
HB40

Equivalence
5VA is not required in this standard.

5V Materials that pass the tests for class 5V in Clause A.9
of earlier editions of this standard are equivalent to 5VB

or better.

Samples of materials in a thickness of 3 mm that pass
the tests of Clause A.8 in earlier editions of this
standard (maximum burning rate 40 mm/min during
test) are equivalent to HB40.

Samples of materials in a thickness of less than 3 mm
that pass the tests of Clause A.8 in earlier editions of
this standard (maximum burning rate 75 mm/min during
test) are equivalent to HB75.

(1.2.12.10)

HB
HB75

(1.2.12.11)

1.2.12.2 v-o cLass MATERIAL: material tested in the thinnest significant thickness used and
classified v-o according to IEC 60695-11-10

1.2.12.3 v-1 cLass MATERIAL: material tested in the thinnest significant thickness used and
classified v-1 according to IEC 60695-11-10

1.2.12.4 v-2 cLass MATERIAL: material tested in the thinnest significant thickness used and
classified v-2 according to IEC 60695-11-10

1.2.12.5 sva cLass maTERIAL: material tested in the thinnest significant thickness used and
classified sva according to IEC 60695-11-20

1.2.12.6 svB cLass MATERIAL: material tested in the thinnest significant thickness used and
classified svB according to IEC 60695-11-20
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1.2.12.7 HF-1 cLass FoaMeD MATERIAL: foamed material tested in the thinnest significant thickness P2
used and classified HF-1 according to 1ISO 9772

1.2.12.8 Hr-2 cLass FOAMED MATERIAL: foamed material tested in the thinnest significant thickness P2
used and classified HF-2 according to 1ISO 9772

1.2.12.9 HeF cLass FoaMED MATERIAL: foamed material tested in the thinnest significant thickness P2
used and classified Her according to ISO 9772

1.2.12.10 HB40 cLAss MATERIAL: material tested in the thinnest significant thickness used and P2
classified HB4o according to IEC 60695-11-10

1.2.12.11 HB75 cLAss MATERIAL: material tested in the thinnest significant thickness used and P2
classified He7s according to IEC 60695-11-10

1.2.12.12 vtm-o cLass MATERIAL: material tested in the thinnest significant thickness used and P2
classified vrm-0 according to ISO 9773

1.2.12.13 vtwv-1 cLass MATERIAL: material tested in the thinnest significant thickness used and P2
classified vrm-1 according to ISO 9773

1.2.12.14 vtv-2 cLass MATERIAL: material tested in the thinnest significant thickness used and P2
classified vim-2 according to 1SO 9773

1.2.12.15 expLosioN LimiT: lowest concentration of a combustible material in a mixture
containing any of the following: gases, vapours, mists or dusts, in which a flame is able to
propagate after removal of the ignition source

1.2.13 Miscellaneous

1.2.13.1 TvPE TEST: test on a representative sample with the objective of determining if, as
designed and manufactured, it can meet the requirements of this standard

1.2.13.2 sawvpLiNG TEST: test on a number of samples taken at random from a batch

1.2.13.3 rouTiNe TEST: test to which each individual sample is subjected during or after
manufacture to check if the sample complies with certain criteria

1.2.13.4 bc voLTAGE: average value of a voltage having a peak-to-peak ripple not exceeding 10
% of the average value.

NOTE Where peak-to-peak ripple exceeds 10 % of the average value, the requirements related to peak voltage are applicable.
1.2.13.5 service PERSON: person having appropriate technical training and experience
necessary to be aware of hazards to which that person may be exposed in performing a task
and of measures to minimize the risks to that person or other persons

1.2.13.6 user: any person, other than a serviCE PERSON

The term user in this standard is the same as the term oreraTor and the two terms can be
interchanged.

1.2.13.7 oPeraTOR: See UseRr (1.2.13.6)
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1.2.13.8 TELECOMMUNICATION NETWORK: metallically terminated transmission medium intended for
communication between equipment that may be located in separate buildings, excluding:

— the mains system for supply, transmission and distribution of electrical power, if
used as a telecommunication transmission medium;

— CABLE DISTRIBUTION SYSTEMS;
— SELV cIrcuITs connecting units of information technology equipment

NOTE 1 The term TELECOMMUNICATION NETWORK is defined in terms of its functionality, not its electrical characteristics. A TELECOMMUNICATION

NETWORK is not itself defined as being either an seLv circurr or a Tnv circuit. Only the circuits in the equipment are so classified.

NOTE 2 A TELECOMMUNICATION NETWORK may be:
— publicly or privately owned;
— subject to transient overvoltages due to atmospheric discharges and faults in power distribution systems;
— subject to longitudinal (common mode) voltages induced from nearby power lines or electric traction lines.

NOTE 3 Examples of TELECOMMUNICATION NETWORKS are:
— a public switched telephone network;
— a public data network;
— an Integrated Services Digital Network (ISDN);
— a private network with electrical interface characteristics similar to the above.

1.2.13.9 runcTIONAL EARTHING: earthing of a point in equipment or in a system, which is
necessary for a purpose other than safety

1.2.13.10 PROTECTIVE EARTHING CONDUCTOR: conductor in the building installation wiring, or in the
power supply cord, connecting a main protective earthing terminal in the equipment to an
earth point in the building installation

NOTE In some countries, the term “grounding conductor” is used instead of “PROTECTIVE EARTHING CONDUCTOR”.

1.2.13.11 PROTECTIVE BONDING CONDUCTOR: conductor in the equipment, or a combination of
conductive parts in the equipment, connecting a main protective earthing terminal to a part of
the equipment that is required to be earthed for safety purposes

1.2.13.12 ToucH currenT: electric current through a human body when it touches one or more
accessible parts

NOTE ToucH currenT was previously included in the term “leakage current”.

1.2.13.13 PROTECTIVE CONDUCTOR CURRENT: current flowing through the PROTECTIVE EARTHING
conpucToR under normal operating conditions

NOTE PROTECTIVE CONDUCTOR CURRENT Was previously included in the term ”“leakage current”.
1.2.13.14 caBLE DIsTRIBUTION sysTEM: metallically terminated transmission medium using coaxial
cable, mainly intended for transmission of video and/or audio signals between separate

buildings or between outdoor antennas and buildings, excluding:

— the mains system for supply, transmission and distribution of electric power, if used
as a communication transmission medium;
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— TELECOMMUNICATION NETWORKS;
— SELV cIrcuITs connecting units of information technology equipment

NOTE 1 Examples of CABLE DISTRIBUTION SYSTEMS are:
— local area cable networks, community antenna television systems and master antenna television systems providing video
and audio signal distribution;
— outdoor antennas including satellite dishes, receiving antennas, and other similar devices.

NOTE 2 caBLE DISTRIBUTION SYSTEMS may be subjected to greater transients than TELECOMMUNICATION NETWORKs(see 7.4.1).

1.2.13.15 cHeesecLoTH: bleached cotton cloth of approximately 40 g/m?

1.2.13.16 wraPPING TISSUE: Soft and strong, lightweight wrapping paper of grammage generally
between 12 g/m? and 30 g/m?, primarily intended for protective packaging of delicate articles
and for gift wrapping

[ISO 4046-4:2002, definition 4.215]

1.2.13.17 PROTECTIVE CURRENT RATING: rating of an overcurrent protective device that is known or
assumed to be in place to protect a circuit

NOTE Rules to determine the value of the PROTECTIVE CURRENT RATING are in 2.6.3.3.

1.2.13.18 (HOUSEHOLD AND HOME/OFFICE DOCUMENT/MEDIA) SHREDDER: equipment with a plug
configuration associated with PLUGGABLE EQUIPMENT TYPE A, Or battery operated equipment,
designed to shred paper or other forms of media as instructed by the manufacturer

NOTE 1 Examples of other forms of media include but are not limited to digital video disks, compact disks, flash memory, magnetic
strip cards, or magnetic disks, or the like.

NOTE 2 HouseHOLD AND HOME/OFFICE DOCUMENT/MEDIA SHREDDERS are typically identified as either strip-cut type or cross-cut type. A strip-cut
HOUSEHOLD AND HOME/OFFICE DOCUMENT/MEDIA SHREDDER shreds the paper into long strips using a motor-based shredding mechanism. A
Cross-cut DOCUMENT/MEDIA SHREDDER Shreds paper two or more ways into tiny particles, typically using a more powerful motor and more
complex shredding mechanism.

NOTE 3 A document/media shredder is considered to be non-household or non-home/office type if the document/media shredder is

provided with a plug configuration associated with PLUGGABLE EQUIPMENT TYPE B, OF iS PERMANENTLY CONNECTED EQUIPMENT.
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1.3 General requirements
1.3.1 Application of requirements
The requirements detailed in this standard shall be applied only if safety is involved.

In order to establish whether or not safety is involved, the circuits and construction shall be
carefully investigated to take into account the consequences of possible failures.

1.3.2 Equipment design and construction

Equipment shall be so designed and constructed that, under all conditions of normal use and
under likely abnormal use or single fault conditions (see 1.4.14), protection is provided to reduce
the risk of personal injury from electric shock and other hazards, and against spread of fire
originating in the equipment.

Compliance is checked by inspection and by the relevant tests.
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1.3.3 Supply voltage

Equipment shall be designed to be safe at any supply voltage to which it is intended to be
connected.

Compliance is checked by inspection and by carrying out the relevant tests of this standard
using a supply voltage as specified in the corresponding subclause. If the subclause does not
specify the supply voltage (explicitly or by reference to 1.4.5), then the value of the raTeD voLTAGE
or any value of the raTep voLTAGE RANGE Shall be used.

1.3.4 Constructions not specifically covered

Where the equipment involves technologies and materials or methods of construction not
specifically covered in this standard, the equipment shall provide a level of safety not less than
that generally afforded by this standard and the principles of safety contained herein.

NOTE The need for additional detailed requirements to cope with a new situation should be brought promptly to the attention of the

appropriate committee.

1.3.5 Equivalent materials

Where the standard specifies a particular grade of insulation, the use of a better grade of
insulation is permitted. Similarly, where the standard requires material of a particular FLAMMABILITY
cLAss, the use of a better class is permitted.

1.3.6 Orientation during transport and use

Where it is clear that the orientation of use of equipment is likely to have a significant effect on
the application of the requirements or the results of tests, all orientations of use permitted in the
installation or operating instructions shall be taken into account. For TRANSPORTABLE EQUIPMENT, all
orientations of transport and use shall be taken into account.

NOTE The above may apply to 4.1, 4.2, 4.3.8, 4.5, 4.6 and 5.3.

1.3.7 Choice of criteria

Where the standard permits a choice between different criteria for compliance, or between
different methods or conditions of test, the choice is specified by the manufacturer.
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1.3.8 Examples mentioned in the standard

Where examples of equipment, parts, methods of construction, design techniques and faults are
given in the standard, prefaced by “for example” or “such as”, other examples, situations and
solutions are not excluded.

1.3.9 Conductive liquids

For the electrical requirements of this standard, conductive liquids shall be treated as conductive
parts.

1.4 General conditions for tests
1.4.1 Application of tests
The tests detailed in this standard shall be conducted only if safety is involved.

If it is evident from the design and construction of the equipment that a particular test is not
applicable, the test is not made.

Unless otherwise stated, upon conclusion of the tests, the equipment need not be operational.
1.4.2 Type tests

Except where otherwise stated, the tests specified in this standard are Type TESTS.

1.4.3 Test samples

Unless otherwise specified, the sample or samples under test shall be representative of the
equipment the user would receive, or shall be the actual equipment ready for shipment to the
USER.

As an alternative to carrying out tests on the complete equipment, tests may be conducted
separately on circuits, components or subassemblies outside the equipment, provided that
inspection of the equipment and circuit arrangements indicates that the results of such testing
will be representative of the results of testing the assembled equipment. If any such test
indicates a likelihood of non-conformance in the complete equipment, the test shall be repeated
in the equipment.

If a test specified in this standard could be destructive, it is permitted to use a model to represent
the condition to be evaluated.

NOTE 1 The tests should be conducted in the following order:

— component or material pre-selection;

— component or subassembly bench tests;

— tests where the equipment is not energized;

— live tests:
¢ under normal operating conditions;
* under abnormal operating conditions;
« involving likely destruction.

NOTE 2 In view of the resources involved in testing and in order to minimize waste, it is recommended that all parties concerned jointly

consider the test programme, the test samples and the test sequence.
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