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OCTOBER 14, 2014

PREFACE

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

Technology Equip g ottt 3
Corrigendum 1| (issued 12-2006), Amendment 1 (issued
5-2013) and Cdrrigendum 2 (issued 8-2013). IEC publication 60950-1 is copyrighted by the IEC.

= — r— Germe

Previous editions of this standard were designated CAN/CSA-C22.2 No. 950/UL 3950 and
CAN/CSA-C22]2 No. 60950/UL 60950, third edition. This standard CAN/CSA:C22.2 No.
60950-1/UL 60950-1, second edition, replaces the previous standard CAN/CSA-C22.2 No.
60950-1/UL 60950-1, first edition. The standard number and edition number have been aligned
to correspond With the equivalent IEC 60950-1 standard.

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

This standard i$
of the standard

considered suitable for use for conformity assessment within the stated scope

This standard was reviewed by the CSA Subcommittee on Safety of Electronic Equipment within
the Field of Audiio/Video, Information, and Commuhication Technology, under the jurisdiction of
the CSA Techrfical Committee on Consumer afild Commercial Products and the CSA Strategic
Steering Comnittee on Requirements for Eleetrical Safety, and has been formally approved by
the CSA Technfcal Committee.

This Standard hhas been approved. as, a National Standard of Canada by the Standards Council
of Canada.

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

Where referenge is.made to a specific number of samples to be tested, the specified number is
to be considerddsa)minimum quantity.

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.

Level of harmonization

This standard adopts the IEC text with national differences. This standard is published as an
equivalent standard for CSA Group and UL.

DE

DE
DE
DE
DE
DE

DE
DE
DE
DE

DE
DE
DE
DE
DE

DE
DE
DE

DE
DE

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

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

Interpretationg

The interpretatfon by the standards development organization of an identical or equivalent
standard is baged on the literal text to determine compliance with the standard in accordarce
with the procgdural rules of the standards development organization. If more than one
interpretation of the literal text has been identified, a revision is to be proposed.as,"soon as
possible to eag¢h of the standards development organizations to more accurately’reflect the
intent.

CSA Group eflective date

The effective date for CSA Group will be announced through a €SA Informs or CSA Group
Certification Ndtice.

UL effective date

The effective date for UL is available on UL’s website_at'www.ul.com.
General
National differgnces from the text of the:lnternational Electrotechnical Commission (IEC)
Publication 6Q950-1, Information Techhology Equipment — Safety — Part 1: General
Requirements, [Copyright 2005, are indicated by the following margin notations:

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

differences.

D1 — nationaldifferences based on national regulatory requirements which result in
equivalent-orimore stringent requirements than in IEC 60950-1.

D2 — national differences based on other than national regulatory requirements which
result in equivalent or more stringent requirements than in IEC 60950-1.

DI — national differences based on IEC final draft international standards (FDIS). DI
national differences may be less stringent than, equivalent to, or more stringent than
requirements in IEC 60950-1.

DC - national differences based on UL and CSA component requirements. DC
national differences may be less stringent than, equivalent to, or more stringent than
component requirements in IEC 60950-1.

DE
DE
DE
DE
DE
DE

DE
DE
DE

DE

DE
DE
DE
DE
DE
DE

DE

DE
DE

DE

DE

DE

DE
DE
DE

DE
DE
DE

DE
DE

DE
DE

DE
DE
DE

DE
DE
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 thege 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 — Safetyx—"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 putposes only. DE

For UL, the text, figures and tables of IEC publication*60950-1Information Technology DE

Equipment — Safety — Part 1: General Requirements, copyfight 2005 are used in this standard DE

with the conseft of the IEC and the American National Standards Institute (ANSI). The IEC DE

copyrighted material has been reproduced with (germission from ANSI. ANSI should be DE

contacted regarding the reproduction of any portien of the IEC material. The IEC Foreword and DE

Introduction arg not a part of the requirements.@f 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
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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)”). Theirl:reparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with

may participate in th
participate in this preq
conditions determined

2) The formal decisiorn
on the relevant subjed

3) IEC Publications hg

preparatory work. International, governmental and nongovernmental organizations liaising with the IEC ,also
aration. |IEC collaborates closely with the International Organization for Standardization (ISO) in accordance with
by agreement between the two organizations.

s or agreements of IEC on technical matters express, as nearly as possible, an international cohsensus of opinion
ts since each technical committee has representation from all interested IEC National Comittees.

ve the form of recommendations for international use and are accepted by IEC Natiohal,Committees in that sense.

While all reasonable dfforts are made to ensure that the technical content of IEC Publications is accuratg;NEC cannot be held responsible

for the way in which t

4) In order to promol
maximum extent poss|
national or regional p

5) IEC itself does not

in some areas, accesq

ey are used or for any misinterpretation by any end user.

e international uniformity, IEC National Committees undertake tQ“\apply IEC Publications transparently to the
ble in their national and regional publications. Any divergence bétween any IEC Publication and the corresponding
blication shall be clearly indicated in the latter.

rovide any attestation of conformity. Independent certification bodies provide conformity assessment services and,
to IEC marks of conformity. IEC is not responsible*for’any services carried out by independent certification bodies.

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

7) No liability shall att
committees and IEC N
direct or indirect, or

ch to IEC or its directors, employ&esj servants or agents including individual experts and members of its technical
ational Committees for any persanal injury, property damage or other damage of any nature whatsoever, whether
or 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

correct application of

9) Attention is drawn t

to the Normatiye\teferences cited in this publication. Use of the referenced publications is indispensable for the
his publicdtion.

b the,\pesSsibility that some of the elements of this IEC Publication may be the subject of patent rights. IEC shall not

be held responsible fc

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
number-2:2:

DE
DE
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International Standard IEC 60950-1 has been prepared by IEC technical committee 108: Safety

of electronic
communication

equipment within the field of audio/video, information technology and
technology.

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

Additional par
technology equ

Part 21: Remot

il o o HT 4 5y H n £ ] s
o Ul'TELW ODUIOUTT WIT CUVET SPTUINL oalTly TTUUITTITICTIS TUT TTTTUTTITAtIUT]

pment having limited applications or having special features as follows:

e feeding (published).

Part 22: Equipment installed outdoors (planned);

Part 23: Large

Hata storage equipment (planned);

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

in a box under

p table applies to the whole table.

Informative anjexes and text beginning with the word "NOTEX are not normative. They are
provided only t¢ give additional information.

”Country” note
those countries|

5 are also informative but call attention to requirements that are normative in

In this standard, the following print types are used:

— Requirements

proper and normative annexes: roman type.

— Compliance qtatements and test Specifications: italic type.

— Notes in the {ext and in tables; smaller roman type.

— Terms that ale defined\in-1.2: SMALL CAPITALS.

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

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

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
¢ reconfirmed;

e withdrawn;

DE
DE
DE
DE

DE
DE
DE
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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 p
this standard.

These principle
Words printed i
0.1 General pi

It is essential th
that they can e

These principle
intended to pro
the equipment
specifically cov
those describeq

NOTE The need for|

appropriate committed.

Designers shall
likely fault cond
temperature, al
a TELECOMMUNICA
should take ac
could occur du
transport and n

The following p

— wher
hazard

— wher

rinciples have been adopted by technical committee 108 in the development of

s do not cover performance or functional characteristics of equipment.

N SMALL CAPITALS are terms that are defined in 1.2 of this standard.

OCTOBER 14, 2014

inciptes—of-safety

at designers understand the underlying principles of safety requirements in order
ngineer safe equipment.

s are not an alternative to the detailed requirements of this standard; but are

vide designers with an appreciation of the basis of these requirements. Where

nvolves technologies, components and materials or methods of ‘€onstruction not

bred, the design of the equipment should provide a level of safety not less than
in these principles of safety.

additional detailed requirements to cope with a new situation should be¢bretight promptly to the attention of the

take into account not only normal operating conditions of the equipment but also
itions, consequential faults, foreseeable misuse and external influences such as
itude, pollution, moisture, overvoltages.on the mains suppLY and overvoltages on
TION NETWORK OF @ CABLE DISTRIBUTION, SYSTEM. Dimensioning of insulation spacings
ount of possible reductions by manufacturing tolerances, or where deformation
b to handling, shock and vibratién likely to be encountered during manufacture,
prmal use.

riorities should be observed in determining what design measures to adopt:

e possible, specify design criteria that will eliminate, reduce or guard against

b

as perdonal protective equipment

be imp{

e the abdve-is not practicable because the functioning of the equipment would
ired, specify the use of protective means independent of the equipment, such
(which is not specified in this standard);

— wher

e 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, def cllu'illg omthe—tiketitrood—and acvclity of illjuly, or-matke—avaitabte—for—service
PERSONS. In gengral, users shall not be exposed to hazards likely to cause injury, and information
provided for ugers 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 incorréct
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 r|sk is increased; wear on the cord is more likely, and further hazards could arise
if the units wer¢ dropped. TRaNsPORTABLE EQUIPMENT introduces a further fagtor’because it can be
used and carrigd in any orientation; if a small metallic object enters an opening in the ENcLOSURE
it can move ardqund inside the equipment, possibly creating a hazardh

0.2 Hazards

Application of g safety standard is intended to reduce thefrisk of injury or damage due to the
following:

— electilic shock;

— energy related hazards;
— fire;
— heat felated hazards;
— mecHanical hazards;

— radiation;

— chemlicalbhazards.
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0.2.1 Electric shock

Electric shock i
effects depend

s due to current passing through the human body. The resulting physiological
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 vo
under dry cond
to be touched g

Some equipm
TELECOMMUNICATIC
steady d.c. su
voltages. It is ¢
of such circuit
cadenced ringir
handled by ser
the likelihood of
location of the

It is normal to p
operation of ¢
consequential
protective meas
substitute for, a

Harm may result

Contact with bare

Breakdown of insy
HAZARDOUS VOLTAGES

:tdyUD upy tU 42,4 ‘V’ pca'r\, Ul GO ‘V’ Ul.b., alc IIUt gcl IUId.“y |cga|u‘cu‘ aos ilaLalu'uua
tions for an area of contact equivalent to a human hand. Bare parts which have
r handled should be at earth potential or properly insulated.

ent will be connected to telephone and other external networks., Some
N NETWORKS operate with signals such as voice and ringing superimposed on a
bply voltage; the total may exceed the values given above farsteady-state
pbmmon practice for the service PErsons of telephone companiesio handle parts
5 bare-handed. This has not caused serious injury, because of the use of
g and because there are limited areas of contact with bare conductors normally
ICE PERsONS. However, the area of contact of a part accessible to the user, and
the part being touched, should be further limited (forexample, by the shape and
bart).

rovide two levels of protection for users to prevent electric shock. Therefore, the
quipment under normal conditions and~after a single fault, including any
faults, should not create a shock hazard. However, provision of additional
ures, such as protective earthing or sUPPLEMENTARY INSULATION, iS not considered a
r a relief from, properly designed BASIC INSULATION.

from: Examples of measures to reduce risks:

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

parts normally at HAzaRDOUS VOLTAGES.

Provide Basic insuLaTion and connect the accessible
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

lation between parts normally at
and accessible\conductive parts.

Contact with circui

NeTworks Which exceed 42,4 V peak or 60 V d.c.

Breakdown of user-accessible insulation.

pdarts, Or pluviue DOUBLE INSULATION O REINFORCED INSULATION
between the parts, so that breakdown to the accessible
part is not likely to occur.

ts connected to TELECOMMUNICATION Limit the accessibility and area of contact of such
circuits, and separate them from unearthed parts to

which access is not limited.

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

Table Continued on Next Page
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Table Continued

Harm may result from:

ToucH CURRENT (leakage current) flowing from parts at
HAZARDOUS VOLTAGES t0 accessible parts, or failure of a
protective earthing connection. ToucH currenT may include

Examples of measures to reduce risks:

Limit ToucH currenT to a specified value, or provide a high
integrity protective earthing connection.

current due to EMC filter components connected
between privARY circuits and accessible parts.

0.2.2 Energy r

Injury or fire m@y Tesult from a short circuit between adjacent poles of high current supplies or__|

high capacitand
— burn
— arcin
— eject
Even circuits w

Examples of m

elated hazards

e circuits, causing:

Q;

on of molten metal.

hose voltages are safe to touch may be hazardous in thistespect.

pasures to reduce risks include:

— sepdfration;

— shiel

— provi
0.2.3 Fire
Risk of fire may
due to overload
within the equig
nor cause dam

Examples of m

— provi

Hing;

Sion of SAFETY INTERLOCKS.

result from excessive temperatures either under normal operating conditions or
, component failure, insutation breakdown or loose connections. Fires originating
ment should not spréead beyond the immediate vicinity of the source of the fire,
hge to the surroundings of the equipment.

pasures to_reduce risks include:

ding 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

spreadi

ng 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;

— igniti
Examples of m
— takin
— avoi(
— provi
0.2.5 Mechani
Injury may resy

shar

movi

— flying
lamps.

Examples of m

roun

guar

provi

il lal IH N |
DT UT TIalimiauic Tquius.
basures to reduce risks include:
O steps to avoid high temperature of accessible parts;

ing temperatures above the ignition point of liquids;

cal hazards
It from:
p edges and corners;

hg parts which have the potential to cause injury;

equipment instability;

particles from imploding cathede ray tubes and exploding high pressure

pasures to reduce risks ‘include:
ling of sharp edges and corners;
ing;

Sion Of SAFETY INTERLOCKS;

sion of markings to warn users where access to hot parts is ‘unavoidable.

provi

ding sufficient stability to free-standing equipment;

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

and explosion respectively;

— provi

sion 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;

provi

— provi
unavoig

Sion Of SAFETY INTERLOCKS;

sion of markings to warn users where exposure to the radiation hazard is
able.

0.2.7 Chemicdl hazards

Injury may res
fumes.

Examples of m

— avoid
by cont

— avoiq

— provi

It from contact with some chemicals or from inhalation of\their vapours and

pasures to reduce risks include:

ing the use of constructional and consumable materials likely to cause injury
act or inhalation during intended and normal conditions of use;

ing conditions likely to cause leakage @r vaporization;

sion of markings to warn users abeut the hazards.

0.3 Materials and components

Materials and
arranged that th
equipment with
of a serious fi
manufacturers’
fault conditions

omponents used in the-eonstruction of equipment should be so selected and
ey can be expected‘to perform in a reliable manner for the anticipated life of the
but creating a hazard, and would not contribute significantly to the development
e hazard. Cofmponents should be selected so that they remain within their
ratings under normal operating conditions, and do not create a hazard under
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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
NAE

This standard is applicable to mains-powered or battery-powered information technology
equipment, including electrical business equipment and associated equipment, with a RATED

voLTAGE not exceeding 600 V and designed to be installed in accordance with the Canadian

Electrical Code
I, CSA C22.2 N

Safety Code, IH

The standard
instructions, de

PcllAl i, CSA 0221'12, Gcllclai P\Ul_.]u;lclllcllta — Ccll |au'ia|| E:Ubtl ;ba: CUdU, Palt
0. 0-10; the National Electrical Code. NFPA 70-2014; and the National Electrical
EE C2-2012.

S _also applicable to equipment, unless otherwise identified by a marking or
signed to be installed in accordance with Article 645 of the NationahElectrical

Code, ANSI/NFPA 70. and the Standard for the Protection of Information~Pechnology

Equipment, NF

See Annex NA
equipment.

This standard i

— desig
NETWORH

— desig
equipm

— desig
Clause

This part of 1EQ
compo

standa
subass

PA 75-2013.

E for examples of and references to requlatory requirements that apply to this

5 also applicable to such information technology €quipment:

ned for use as telecommunication terminal equipment and TELECOMMUNICATION
infrastructure equipment, regardless of the“Source of power;

ned and intended to be connected directly to, or used as infrastructure
ent in, a CABLE DISTRIBUTION SYSTEM, regardless of the source of power;

ned to use the Ac MAINS supPPr-as a communication transmission medium (see
6, Note 4 and 7.1, Note-4):

60950 is also applicable to:
ents and subassemblies need not comply with every requirement of the

d, provided-that the complete equipment, incorporating such components and
emblies;.does comply;

- com}onents and subassemblies intended for incorporation in this equipment. Such

— extefnal 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.

D1
D1
D1
D1

D1
D1
D1
D1

D1
D1
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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
communication receivers and similar devices used for voice telecommunication, regardless of
transmission _medium (e.q., TELECOMMUNICATION NETWORK, CABLE DISTRIBUTION NETWORK, Wireless

network). See Annex NAD.

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 Hre—equipmentimthremanmer-prescribed Iuy themanufactorer:

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

Generic product type
banking equipmerit

Specific example of generic type

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

data preparation equipment, data processing equipment,
data storage equipment, personal ‘eomputers, plotters,
printers, scanners, text processing-equipment, visual
display units

bridges, data circuit termindting equipment, data terminal
equipment, routers

cash registers, point of sale terminals including
associated electrogic scales

calculators, copying machines, dictation equipment,
documentsshredding machines, duplicators, erasers,
micrographic office equipment, motor-operated files,
paperttimmers (punchers, cutting machines, separators),
paperjogging machines, pencil sharpeners, staplers,
typewriters

photoprinting equipment, public information terminals,
multimedia equipment

mail processing machines, postage machines

billing equipment, multiplexers, network powering
equipment, network terminating equipment, radio
basestations, repeaters, transmission equipment,
telecommunication switching equipment

facsimile equipment, key telephone systems, modems,
PABXs, pagers, telephone answering machines,
telephone sets (wired and wireless)

data and text prodessing machines and associated
equipment

data network equipment

electrical and eledtronic retail equipment

electrical and elegdtronic office machines

other information fechnology equipment

postage equipmerjt
telecommunicationp network infrastructure equipment

telecommunicationy terminal equipment

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.mulfimedia 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.

D2
D2
D2
D2


https://ulnorm.com/api/?name=UL 60950-1 2019.pdf

OCTOBER 14, 2014 CAN/CSA-C22.2 NO. 60950-1-07 ¢ UL 60950-1 22A

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

1 N Lisd L n Al 0..00.0.
countrigs;or-at-altitucdes greater-tnan—z- 0001,

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

NOTE Attention is dfawn 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;

— buildjng installation wiring;

— deviges requiring no electric power.

Battery backup|systems that are not an integral part of sTaTionaRY EQuiPMENT, Such as provided in DC

separate cabinéts. are subjected to the apprepriate standard for the battery backup systems, DC
such as the Standard for Batteries for Use in Light Electric Rail (LER) Applications and DC

Stationary Appljcations. UL 1973. DC

NOTE See Figures J.1 and 1.2 of UL 1973 for. mote information on independent electric energy storage systems (EESS) covered by DC

DC
DC

similar disturbances. DC
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1.2 Definitions NAE

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 1.2.71
AREA, SERVICE ACCESS 1.2.7.2
BODY 1.2.7.5
CABLE, INTERCONNECTING 1.2.11.6
CABLE DISTRIBUTION SYSTEM 1.2.13.14
CHEESECLOT 1.2.13.15
CIRCUIT, ELV 1.2.8.7
CIRCUIT, LIMITED CURRENT 1.2.8.9
CIRCUIT, PRIMARY 1.2.8.4
CIRCUIT, SECONDARY 1.2.8.5
CIRCUIT, SELV 1.2.8.8
CIRCUIT, TNV 1.2.8.11
CIRCUIT, TNV-1 1.2.8.12
CIRCUIT, TNV-Z 1.2.8.13
CIRCUIT, TNV-3 1.2.8.14
CLEARANCE 1.2.10.1
CONDUCTOR, FROTECTIVE BONDING 1.2.13.11

Table Continued on Next Page
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Table Continued

CONDUCTOR, PROTECTIVE EARTHING 1.2.13.10
CORD, DETACHABLE POWER SUPPLY 1.2.5.5
CORD, NON-DETACHABLE POWER SUPPLY 1.2.5.6
CREEPAGE DISTANCE 1.2.10.2
CURRENT, PROTECTIVE CONDUCTOR 1.2.13.13
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1.2.1 Equipment electrical ratings

1.2.11

RATED 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 RraTED 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
expressed by it

1.2.2 Operati
1.2.2.1 NoRmAL
closely as poss

expected.

If the conditions
maximum load

RATED HREQUENCY RANGE: supply frequency range as declared by the manufacturer,

lower and upper RATED FREQUENCIES
conditions
Loap: mode of operation, used for testing purposes, which represenis as

ble the most severe conditions of normal use which can reasonably be

of actual use can reasonably be expected to be more severe than the
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 NORMAL LOAD C

1.2.2.2 RATED (¢
manufacturer

1.2.2.3 RATED A
equipment is sy

bnditions for some types of equipment are given in Annex-l«

PERATING TIME: maximum operating timé*assigned to the equipment by the

ESTING TIME: minimum time, dssigned by the manufacturer, during which the
vitched off or running idle“between periods of RATED OPERATING TIME

1.2.3 Equipmgnt mobility

1.2.3.1 wmovaBL

- 18 k

- equ
OPERATO

E EQUIPMENT: equipment which is either:
) or less.jn“mass and not fixed, or

pment with wheels, castors or other means to facilitate movement by the

R\as required to perform its intended use.

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

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.

DE
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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 P
cord; the mains
the equipment i

LUG-IN EQUIPMENT: equipment that is intended to be used without a power supply
plug forms an integral part of the equipment encLosure so that the weight of
s taken by the socket-outlet

1.2.4 Classes
NOTE Some inform
1.2.4.1 cLass |
— using
— provi
wiring t
VOLTAGE

NOTE cLAss | EQUIPM

1.2.4.2 cLass i
BASIC INSULATION
REINFORCED INSUL

1.2.4.3 cLAss 11l
supply from sel

NOTE For cLass Il EQ
apply.

of equipment — Protection against electric shock

tion technology equipment cannot be identified as conforming to one of the following classes.

EQUIPMENT: equipment where protection against electric shock is achjeved by
BASIC INSULATION and

ding a means of connection to the PROTECTIVE EARTHING CONBUCTOR in the building
hose conductive parts that are otherwise capable of asstming Hazarbous

5 if the BAsic INsuLATION fails

NT may have parts with DOUBLE INSULATION OF REINFORCED INSULATION.

FQUIPMENT: equipment in which protection-against electric shock does not rely on
bnly, but in which additional safety precautions, such as DOUBLE INSULATION Of

nTION are provided, there being no reliance on protective earthing

EQUIPMENT: equipment in whichsprotection against electric shock relies upon
circults and in which HazaRbbus voLTAGES are not generated

ipmvenT, although there is no requirémient for protection against electric shock, all other requirements of the standard
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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
meaning of this standard.

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

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-DETPCHABLE POWER sUPPLY cORD: flexible cord, for supply purposes, fixed to or
assembled witH the equipment

Such a cord may be either:

Ordinatly: a flexible cord that can be easily replagced 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 stich that it cannot be replaced without damage
to the gquipment.

The term ”spedially prepared” includes ‘provision of an integral cord guard, the use of cable
lugs, formation jof eyelets, etc., but hot'the reshaping of the conductor before introduction into
a terminal or the twisting of a stranded conductor to consolidate the end.

DE
DE
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1.2.6 Enclosures

1.2.6.1 EncLOSU
1.2.6.2,1.2.6.3

NOTE One type of E

Rre: part of the equipment providing one or more of the functions described in
or1.2.6.4

NCLOSURE 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 MECHANI
mechanical ang

1.2.6.4 ELECTRIQ
be at HAzaRDOUS

CAL ENCLOSURE: part of the equipment intended to reduce the risk of injury due to
other physical hazards

AL ENcLOSURE: part of the equipment intended to limit access to parts that-may
VOLTAGES OF HAZARDOUS ENERGY LEVELS OF are in TNV CIRCUITS

1.2.6.5 pecoraTve PART: part of the equipment, outside the encLosure, which has(no safety

function

1.2.7 Accessibility

1.2.7.1 OPERATO
conditions, one

— acce
— the n

— the g
gain ag

The terms “acc
defined above.

1.2.7.2 service
is necessary fo

R ACCESS AREA: part of the equipment to which, under ‘hormal operating
of the following applies:

5s can be gained without the use of a Togr;
neans of access is deliberately provided to the orerATOR;

PERATOR is instructed to enter regardless of whether or not a TooL is needed to
Cess

pss” and “accessible”, unless qualified, relate to oPERATOR ACCESS AREA as

rccEss AREA: pdrt of the equipment, other than an opPERATOR ACCESS AREA, where it
[ SERVICE PERSONS tO have access even with the equipment switched on

1.2.7.3 RESTRICTED ACCESS/LOCATION: location for equipment where both of the following apply:

— acce|

55.can only be gained by service PERsONs Or by users who have been instructed

about t

he 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 contr

olled 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 Boby: al

| 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 s
standard (for e
uninterruptible

NOTE See Annex

1.2.8.2 DC MAINS
equipment, for

- addg
equipm

— alim
42 4V

— ad.g
equal t

Circuitry conne
an SELV CIRCUIT,
standard.

NOTE 1 See ITU-T

NOTE 2

1.2.8.3 wmAINS sU
SUPPLY

1.2.8.4 PRIMARY

See 1.6.1.2

burces include public or private utilities and, unless otherwise specified in the
ample, 1.4.5), equivalent sources such as motor-driven generators and
bower supplies.

for typical examples of a.c. power distribution systems.

suppLY: d.c. power distribution system, with or without batteries;(éxternal to the
supplying power to d.c. powered equipment, excluding the follewing:

. supply providing power over TELECOMMUNICATION NETWORK Wiring to remote
ent;

ted power source (see 2.5) whose open circuitvoltage is less than or equal to
d.c.;

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

cted to a bc maINs suppLy is considered to be a seconpary circurT (for example,

A TNV CIRCUIT OF @ HAZARDOUS VOETAGE SECONDARY CIRCUIT) in the meaning of this

Recommendation K.27 for boniding configurations and earthing inside a telecommunication building.

ppLY: power-distribution system that is either an ac maiNs supPPLY Or & DG MAINS

CIRCUIT: circuit that is directly connected to the Ac mMaiNs suPpPLY

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.

DE
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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 CIRC

UIT: SECONDARY CIRcUIT with 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 seLv CR
operating condi

CUIT: SECONDARY cIRcuIT that is so designed and protected that under normal
tions 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. Seg

also Table 1A.
NOTE 2 This definiti
1.2.8.9 LMITED

operating cond
hazardous

bn of an seLv circurt differs from the term “SELV SYSTEM” as used in IEC 61140.

URRENT CIRCUIT: cCircuit that is so designed and protected that, under\both normal
tions and single fault conditions, the current that can be drawn i§Jnot

NOTE The limit valups of currents under normal operating conditions and single fault conditions (see'+.4.14) are specified in 2.4.

1.2.8.10 HAzARD
60 s or more, @

OUS ENERGY LEVEL: available power level of 240 VA<ar more, having a duration of
r a stored energy level of 20 J or more (for example, from one or more

capacitors), at & potential of 2 V or more

1.2.8.11 Tnv CIF
contact is limite
conditions and
values

A TNV CIRCUIT iS

NOTE 1 The specifi
2.3.1. Requirements 1

NOTE 2 Conductive

TNV CIRCUITS are
1.2.8.12, 1.2.8.

cui: circuit that is in the equipment and to which the accessible area of
d and that is so designed and protected that, under normal operating
single fault conditions (see 1.4.14),\the voltages do not exceed specified limit

considered to be a seconpARY circuit in the meaning of this standard.

bd limit values of voltages under normal operating conditions and single fault conditions (see 1.4.14) are given in
bgarding accessibility of(tny Circuits are given in 2.1.1.1.

parts of an INTERGONNECTING cABLE may be part of a Tnv circurT as stated in 1.2.11.6.

classified’as Tnv-1 ciRcuITs, TNV-2 circulTs and TNv-3 circulTs as defined in
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

— whos
normal

— onw
are pos

1.2.8.13 Tnv-2 ¢

— whos
operati

— whic
1.2.8.14 TnV-3

— Whos
operati

— onw
are pos

1.2.9 Insulation

a-normal anaratina valtaaas da nat avecead tha limite far an oy cioeur Lindar
ReHHa—-OperatHRgYoray G016+ So—e—HRAHSTHo a3 R—SEY-—-GHReHT—HHIGSH

operating conditions and

hich overvoltages from TELECOMMUNICATION NETWORKS @nd CABLE DISTRIBUTION SYSTEMS
sible

IRCUIT. TNV CIRCUIT

e normal operating voltages exceed the limits for an seLv cir¢uir under normal
ng conditions and

N is not subject to overvoltages from TELECOMMUNICATIONNETWORKS
CIRCUIT: TNV CIRCUIT

e normal operating voltages exceed the limits for an seLv circuit under normal
hg conditions and

hich overvoltages from TELECOMMUNIGATION NETWORKS and CABLE DISTRIBUTION SYSTEMS
sible

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

equipment

NOTE  FUNCTIONAL INS!

fire.

1.2.9.2 BASIC IN

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

ULATION: insulation to provide basic protection against electric shock

1.2.9.3 supPLEM

ENTARY INSULATION: Independent Insulation applied In addition 10 BASIC INSULATION 1N

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
standard

shock equivalent to pousLe INsuLATION under the conditions specified in this

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.


https://ulnorm.com/api/?name=UL 60950-1 2019.pdf

MARCH 27, 2007

CAN/CSA-C22.2 NO. 60950-1-07 ¢ UL 60950-1

33

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 repetit

Where peak-to
peak or a.c. vo

b ! P BT H n
VT PTan TIpuioTo ycricialcu T T TUYUIPITITTIU

peak ripple exceeds 10 % of the average value, the requirements related to
tages are applicable.

NOTE For the purpdse of determining peak workiNG vOLTAGES, the rules of 2.10.2.3 apply, and where relevant those of W4)8.

1.2.9.9 REQUIRE
required to with

1.2.9.10 wmAINS T
equipment, aris

1.2.9.11 TELECO
TELECOMMUNICATI(

on the network

NOTE The effect of

WITHSTAND VOLTAGE: peak voltage that the insulation under consideration is
stand

RANSIENT VOLTAGE: highest peak voltage expected at the pewer input to the
ng from external transients on the maINs suppLY

MMUNICATION NETWORK TRANSIENT VOLTAGE: highest peak voltage expected at the
N NETWORK connection point of the equipment, arising from external transients

ransients from cABLE DISTRIBUTION sYSTEMS is not taken’into account.

1.2.10 Properiies of insulation

1.2.10.1 CLEARA
part and the Bo

1.2.10.2 CREEPA
conductive part
insulation

1.2.10.3 BounDI
metal foil were

NCE: shortest distance between two conductive parts, or between a conductive
UNDING SURFACE Of the equipment, measured through air

GE DISTANCE: shortest path between two conductive parts, or between a

and the Bounping surrace of the equipment, measured along the surface of the

NG SURFACE: outer surface of the ELECTRICAL ENCLOSURE, considered as though
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 al

NOTE The required
— the actu

ong an outer surface

properties of soLip INsuLATION are specified either as
al minimum distance through the insulation (see 2.10.5.2), or by

— other requirements and tests in this standard instead of a minimum distance.


https://ulnorm.com/api/?name=UL 60950-1 2019.pdf

34 CAN/CSA-C22.2 NO. 60950-1-07 ¢ UL 60950-1 MARCH 27, 2007

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 cuTfouT 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 restares the
current after the relevant part of the equipment has cooled down sufficiently

1.2.11.5 THERMAL CUT-OUT, MANUAL RESET: THERMAL cUT-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
— electtlically connect an accessory to a unit of information technology equipment,
— intergonnect units in a system, or
— conngct a unit to a TELECOMMUNICATION: NETWORK OF 10 & CABLE DISTRIBUTION SYSTEM
Such a cable mjay carry any type of circuit\from one unit to another.

NOTE A power supgly cord for connection to the WAINS 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 When applying the requirements in this standard, Hr-1 cLAss FOAMED MATERIAL is regarded as better than HF-2 cLass, and HF-2 cLAss

better than HBr cLAss.

NOTE 2 Similarly, nfATaTaroT5vA CTASS 15 TEgaTIEdaS DETIaT AT 5VE CIASS, 5VE CLASS DETIET AT V=0 CIASS, V-0 CTASS DaTIeT A v=T—]

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 vTM-0 cLass is regarded as better than vim-1 cLass and vim-1 cLass better than vim-2 cLass.

NOTE 4 vtwm-0 cLass,|vTM-1 cLass and viM-2 cLAss MATERIALS are considered to be equivalent to v-0 cLass, v-1 cLass and y=2/CASS MATERIALS,

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

NOTE 5 Certain flanpmability classes are replacing the classes used in earlier editions of this standard. The\egdivalence of the old and
the new classes is shpwn in Table 1B.

Table 1B — Equivalence of flammability classes

Old clasp New class Equivalence
- 5VA 5VA is not required in this standard.
(1.2.12.5)
5V 5VB Materials that pass the tests for class 5V in Clause A.9
12.12 of earlier editions of this standard are equivalent to 5VB
(12.12.6) or\better.
HB40 Samples of materials in a thickness of 3 mm that pass
the tests of Clause A.8 in earlier editions of this
(1.2.12.10) standard (maximum burning rate 40 mm/min during
HB test) are equivalent to HB40.
HB75 Samples of materials in a thickness of less than 3 mm
that pass the tests of Clause A.8 in earlier editions of
(1.2.12.11) this standard (maximum burning rate 75 mm/min during
test) are equivalent to HB75.

1.2.12.2 v-o cLqss mATERIAL~Material tested in the thinnest significant thickness used and
classified v-0 agcording.to IEC 60695-11-10

1.2.12.3 v-1 cLqss MATERIAL: material tested in the thinnest significant thickness used and

classified v-1 according 1o 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

P2

P2

P2

P2

P2
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1.2.12.7 HF-1 cLass FoaMeD MATERIAL: foamed material tested in the thinnest significant thickness

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

used and classified HF-2 according to 1ISO 9772

1.2.12.9 Her cLAss FOAMED MATERIAL: foamed material tested in the thinnest significant thickness

used and classified Her according to ISO 9772

1.2.12.10 HB4o

cLAss MATERIAL: material tested in the thinnest significant thickness used and

classified HB4o according to IEC 60695-11-10

1.2.12.11 HB75
classified HB75 &

1.2.12.12 viv-0
classified vtm-0

1.2.12.13 vrm-1
classified vim-1

1.2.12.14 vim-2
classified vim-2

1.2.12.15 exrLq
containing any
propagate after

CLASS MATERIAL: material tested in the thinnest significant thickness used and
ccording to IEC 60695-11-10

cLAss MATERIAL: material tested in the thinnest significant thickness used and
according to 1ISO 9773

cLAss MATERIAL: material tested in the thinnest significant thickness used and
according to ISO 9773

cLAss MATERIAL: material tested in the thinnest significant thickness used and
according to 1ISO 9773

sioN LimiT: lowest concentration of a combustiblexmaterial in a mixture
pf the following: gases, vapours, mists or dusts; in which a flame is able to
removal of the ignition source

1.2.13 Miscellaneous

1.2.13.1 TyPE T
designed and n

EsT: test on a representative sample with the objective of determining if, as
nanufactured, it can meet thelrequirements of this standard

1.2.13.2 sawvpuific TEST: test on a number-0f samples taken at random from a batch

1.2.13.3 RouTIN
manufacture to

1.2.13.4 bc vol

E TEST: test to whiCh'each individual sample is subjected during or after
check if the sample complies with certain criteria

% of the average value.

NOTE Where peak-

p-peak ripple exceeds 10 % of the average value, the requirements related to peak voltage are applicable.

TAGE: avefage value of a voltage having a peak-to-peak ripple not exceeding 10

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)

P2

P2

P2

P2

P2

P2

P2
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1.2.13.8 TELECO
communication

MMUNICATION NETWORK: metallically terminated transmission medium intended for
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 d¢TMetas Demg eNNer an SELV CIRCUIT OF & TNV CIRCUIT. ONly the CITCUNts 1M e equipment are so classmed. |

NOTE 2 A TELECOMM
— publicly
— subject
— subject

NOTE 3 Examples g
— a publici
— a public]
— an Inted
— a privat

1.2.13.9 runcTi
necessary for g

1.2.13.10 PROTH
power supply ¢
earth point in th

NOTE In some cour]

1.2.13.11 pPrROTH
conductive parf]
the equipment

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

accessible part
NOTE ToucH CURRENT]

1.2.13.13 PRrOTE

NICATION NETWORK may be:

or privately owned;

o transient overvoltages due to atmospheric discharges and faults in power distribution systems;
o longitudinal (common mode) voltages induced from nearby power lines or electric traction lines,

f TELECOMMUNICATION NETWORKS are:
switched telephone network;
data network;
rated Services Digital Network (ISDN);
network with electrical interface characteristics similar to the above.

NAL EARTHING: earthing of a point in equipment or in@ system, which is
purpose other than safety

CTIVE EARTHING CONDUCTOR: conductor in the building installation wiring, or in the
brd, connecting a main protective earthing terminal in the equipment to an

e building installation

tries, the term “grounding conductor” is used instéad of “PROTECTIVE EARTHING CONDUCTOR”.

CTIVE BONDING CONDUCTOR: conductor in the equipment, or a combination of

5 in the equipment, conpecting a main protective earthing terminal to a part of
hat is required to be earthed for safety purposes

h

D
was previpusly, included in the term “leakage current”.

CTIVE_CONDUCTOR CURRENT: current flowing through the PROTECTIVE EARTHING

CONDUCTOR Und§

r nermal 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 bet

ween 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
— outdoor

signal distribution;
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 wRas
between 12 g/n
and for gift wra

[ISO 4046-4:20

PING TISSUE: Soft and strong, lightweight wrapping paper of grammage generally
n2 and 30 g/m?, primarily intended for protective packaging of delicate articles

bping

D2, definition 4.215]

1.2.13.17 rrOTECTIVE CURRENT RATING: rating of an overcurrent protective device that is known or

assumed to be
NOTE Rules to dete]

1.2.13.18 (Hou
configuration as

in place to protect a circuit
mine the value of the PROTECTIVE CURRENT RATING are in 2.6.3.3.

SEHOLD AND HOME/OFFICE DOCUMENT/MEDIA) SHREDDER: £qUipment with a plug
sociated with PLUGGABLE EQUIPMENT TYPE A, Of battery operated equipment,

designed to shiled paper or other forms of media as instructed by the manufacturer

NOTE 1
strip cards, or magne

Examples

NOTE 2

HOUSEHOLD AND HOME/OI

HOUSEHOLD A}

Cross-cut DOCUMENT/ME|

complex shredding m

NOTE 3 A documer
provided with a plug g

f other forms of media include but are not limited to digital video disks, compact disks, flash memory, magnetic

c disks, or the like.

D HOME/OFFICE DOCUMENT/MEDIA SHREDDERS are typically identified as either strip-cut type or cross-cut type. A strip-cut
FICE DOCUMENT/MEDIA SHREDDER Shreds, the ‘paper into long strips using a motor-based shredding mechanism. A
IA SHREDDER shreds paper two or fMore ways into tiny particles, typically using a more powerful motor and more
bchanism.

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

onfiguration associatéd-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 shajtbe—so u'caigllt;u' and-constructed-that,tmder—atconditons—of mormatuse—and
under likely abrjormal use or single fault conditions (see 1.4.14), protection is provided to reduce
the risk of pergonal injury from electric shock and other hazards, and against spread of. fire
originating in the equipment.

Compliance is ¢hecked 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 RATED voLTAGE RANGE Shall be used.

1.3.4 Constructions not specifically covered

Where the eqy
specifically cov

ipment involves technologies and materials or methods of construction net
bred in this standard, the equipment shall provide a level of safety not less than

that generally dfforded by this standard and the principles of safety contained herein.

NOTE The need for

appropriate committeq.

additional detailed requirements to cope with a new situation should be brought promptly to the\atieéntion of the

1.3.5 Equivalent materials

Where the sta

hdard specifies a particular grade of insulation, the use’ of a better grade of

insulation is pefmitted. Similarly, where the standard requires material‘of a particular FLAMMABILITY

cLAss, the use @

f a better class is permitted.

1.3.6 Orientation during transport and use

Where it is cleg
the application
installation or o

r that the orientation of use of equipment-is likely to have a significant effect on
pf the requirements or the results of tests, all orientations of use permitted in the
perating instructions shall be takenlinto account. For TRANSPORTABLE EQUIPMENT, all

orientations of {fransport and use shall be takentinto account.

NOTE The above nf

1.3.7 Choice ¢

Where the sta
different metho

ay apply to 4.1, 4.2, 4.3.8, 4.5, 4.6-and. 5.3.
f criteria

hdard permits ‘@ jchoice between different criteria for compliance, or between
s 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 Applicat

The tests detai

on of tests

ed 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

Unless otherwis

fest is not made.

be stated, upon conclusion of the tests, the equipment need hot be operational.

1.4.2 Type tests

Except where ¢

therwise stated, the tests specified in this standard are TyrPe TESTS.

1.4.3 Test sanpples

Unless otherwi
equipment the
USER.

As an alternati
separately on

inspection of th
will be repress
indicates a likel
in the equipme

If a test specifie
the condition tg

e specified, the sample or samples>under test shall be representative of the
bser would receive, or shall be the\actual equipment ready for shipment to the

Ve to carrying out tests.-onthe complete equipment, tests may be conducted
Circuits, components or-subassemblies outside the equipment, provided that
e equipment and cireuit arrangements indicates that the results of such testing
ntative of the results of testing the assembled equipment. If any such test
hood of non-canformance in the complete equipment, the test shall be repeated
Nt.

d in this.standard could be destructive, it is permitted to use a model to represent
be.evaluated.

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

— compon
— compon

ent or material pre-selection;
ent 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 prog

ramme, the test samples and the test sequence.
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1.4.4 Operating parameters for tests

Except where specific test conditions are stated elsewhere in the standard and where it is clear
that there is a significant impact on the results of the test, the tests shall be conducted under the
most unfavourable combination within the manufacturer's operating specifications of the
following parameters:

supply voltage (see 1.4.5);

supply frequency (see 1.4.6);

oper :ltillg temperature (acc

physjcal location of equipment and position of movable parts;

operating mode;

adjugtment of THERMOSTATS, regulating devices or similar controls in OPERATOR ACCESS
AREAS, Which are:

¢ adjustable without the use of a TooL; or

 adjustable using a means, such as a key or a Toon, deliberately provided for
the oPERATOR.

— overg¢urrent protection devices provided as part of‘the building installation for
protection against overcurrents, short-circuits, and-€arth faults. (See 1.4.14.)

1.4.5 Supply Joltage for tests

In determining the most unfavourable voltage fof.the power to energize the equipment under test
(EUT), the following variables shall be takehlinto account:

— multiple RATED VOLTAGES;
— tolerances on RaTED v@LTAGE as specified below;
— extrgmes of RATED\VOLTAGE RANGES.

If the equipment is intended for direct connection to an Ac maINs suppLy, the tolerances on RATED
voLTAGE shall bg taken as +6 % and -10 %, unless:

— the raTeD voLTAGE is 230 V single-phase or 400 V three-phase, in which case the
tolerance shall be taken as +10 % and -10 %; or

— a wider tolerance is declared by the manufacturer, in which case the tolerance shall
be taken as this wider value.

If the equipment is intended only for connection to an a.c. mains equivalent source, such as a
motor-driven generator or an uninterruptible power supply (see 1.2.8.1), or a source other than
a MAINs suppLY, the tolerances on raTep voLTAGE shall be declared by the manufacturer.

D1
D1
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If equipment is intended for connection to a pc maINs suppLy, the tolerance shall be taken as +20
% and -15 %, unless declared otherwise by the manufacturer.

When testing equipment designed for d.c. only, the possible influence of polarity shall be taken
into account.

1.4.6 Supply frequency for tests
In determining the most unfavourable frequency for the power to energize the EUT, different

RATED FREQUENCIES Within the RaTED FREQUENCY RANGE shall be taken into account (for example, 50
Hz and 60 Hz) but consideration of the tolerance on a raTep FREQUENcY (for example, 50 Hz + 0,5

Hz) is not normattyrrecessary-

1.4.7 Electricdl measuring instruments

Electrical measuring instruments shall have adequate bandwidth to provide accurateeadings,
taking into accqunt all components (d.c., ac mains suppLy frequency, high frequency andsharmonic
content) of the parameter being measured. If the r.m.s. value is measured, carecshall be taken
that measuring|instruments give true r.m.s. readings of non-sinusoidal waveforms as well as
sinusoidal waveforms.

1.4.8 Normal ¢perating voltages

For the purposgs of:

— detefmining workiNG voLTAGES (see 1.2.9.6); and

— clasgifying circuits in the equipment as ELv CIRCUITS, SELV CIRCUITS, TNV-1 CIRCUITS, TNV-2
CIRCUITS| TNV-3 CIRCUITS, OF HAZARDOUS VOLTAGE EGifCuits;

the following vdltages shall be considered:

— normjal operating voltages generated in the equipment, including repetitive peak
voltagep such as those associated with switch mode power supplies;

— normal operating voltages generated outside the equipment, including ringing
signals|received from TELECOMMUNICATION NETWORKS.

For these purgoses, unwanted, externally generated, non-repetitive transient voltages (for
example, MAINS [TRANSIENTA/OLTAGES and TELECOMMUNICATION NETWORK TRANSIENT VOLTAGES) induced by
power distributipn system switching and lightning surges, shall not be considered:

— when determining wWoRKING VOLTAGES, because such transients have been taken into
account in the procedures for determining minimum cLearances (see 2.10.3 and Annex
G);

— when classifying circuits in the equipment, except when distinguishing between seLv
circuits and TNv-1 circuits and between Tnv-2 circuits and TNv-3 circuiTs (see 1.2.8.11,
Table 1A).

NOTE 1 The effects of unwanted steady-state voltages generated outside the equipment (for example, earth potential differences and
voltages induced on TELECOMMUNICATION NETWORKs by electric train systems) are controlled by installation practices or by appropriate isolation

in the equipment. Such measures are application dependent and are not dealt with by this standard.
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NOTE 2 In Canada and the United States, additional requirements apply for protection against overvoltages (see Clause 6, Note 5).
1.4.9 Measurement of voltage to earth

Where the standard specifies a voltage between a conductive part and earth, all of the following
earthed parts are considered:

— the main protective earthing terminal (if any); and

— any other conductive part required to be connected to protective earth (for
examples see 2.6.1); and

— any ¢onductive part that is earthed within the equipment for functional reasons.

Parts that will be earthed in the application by connection to other equipment, but are unearthed
in the equipment as tested, shall be connected to earth at the point by which the highest voltage
is obtained. When measuring a voltage between earth and a conductor in a circuit that will not
be earthed in the intended application of the equipment, a non-inductive resistoro#'5 000 Q +
10 % shall be qonnected across the voltage measuring instrument.

Voltage drop inj the proTECTIVE EARTHING conbucTor Of the power supply éord, or in an earthed
conductor in other external wiring, is not included in the measurements.

1.4.10 Loading configuration of the EUT

In determining the input current (see 1.6.2), and where othertest results could be affected, the
following variables shall be considered and adjusted to give’the most unfavourable results:

— loadg due to optional features, offered orprovided by the manufacturer for inclusion
in or with the EUT;

— loadsg due to other units of equipMent intended by the manufacturer to draw power
from the EUT;

— loadg that could be connécted to any standard supply outlets in oPERATOR ACCESS
AREAs O the equipment,(Up*to the value indicated in the marking required by 1.7.5.

It is permitted tp use artificialloads to simulate such loads during testing.
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1.4.11 Power from a telecommunication network

For the purpose of this standard, the power available from a TELECOMMUNICATION NETWORK iS

considered to b

e limited to 15 VA.

1.4.12 Temperature measurement conditions

1.4.12.1 General

Temperatures measured on the EUT shall conform to 1.4.12.2 or 1.4.12.3, as applicable, all
temperatures being in degrees Celsius (°C); where

T isf
conditid

Tm ax

Tamb

Tma |
specifig

1.4.12.2 Temp,

For equipment

he temperature of the given part measured under the prescribed test
ns;

is the maximum temperature specified for compliance with the test;
is the ambient temperature during test;

5 the maximum ambient temperature permitted by the manufacturer’s
ation, or 25 °C, whichever is greater.

erature dependent equipment

where the amount of heating or cooling is<designed to be dependent on

temperature (fqr example, the equipment contains a fan thathas a higher speed at a higher

temperature),

the temperature measurement is made~at the least favourable ambient

temperature within the manufacturer’s specified operating range. In this case:

T shall not

exceed Tax-

NOTE 1 In order to {ind the highest value of T for each compenent, it may be necessary to conduct several tests at different values of

Tamb-

NOTE 2 The least fgvourable value of T,np, may Be different for different components.
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1.4.12.3 Non-temperature dependent equipment

For equipment

where the amount of heating or cooling is not designed to be dependent on

ambient temperature, it is permitted to use the method in 1.4.12.2. Alternatively, the test is
performed at any value of T, Within the manufacturer’s specified operating range. In this case:

T shall not

During the test,

exceed (Tmax + Tamb — Tma)-

Tamp Should not exceed T,,5 unless agreed by all parties involved.

1.4.13 Temperature measurement methods

Unless a particJJIar method is specified, the temperatures of windings shall be determined either

by the thermoc

buple method or by the resistance method (see Annex E). The temperature$ of

parts other than windings shall be determined by the thermocouple method. Any other suitable

method of temy
and which achi
and position of
temperature of

erature measurement which does not noticeably influence the thermal balance
bves an accuracy sufficient to show compliance is also permitted. Theychoice of
temperature sensors shall be made so that they have minimuniéffect on the
the part under test.

1.4.14 Simulaled faults and abnormal conditions

Where it is req
applied in turn
or abnormal oq
operating cond

When applying

materials, medi
the outcome of

When applying

Lired to apply simulated faults or abnormal operating\conditions, these shall be
bnd one at a time. Faults which are the direct consequence of a simulated fault
erating condition are considered to be part of that simulated fault or abnormal
tion.

simulated faults or abnormal operating, conditions, parts, supplies, consumable

B and recording materials shall be inplace if they are likely to have an effect on
the test.

simulated faults or abnormal éperating conditions, consideration should be given

to_the overcurrént protection devices provided as part of the building installation for protection
aaainst overcujrents: short-circuits: and-earth faults.

For pLuccaBLE H
circuit breaker

For PLUGGABLE E
of the plug or a

Where there is

QUIPMENT TYPE A, the ‘protection in the installation shall be taken to be a fuse or
ated 20 A.

uIPMENT T¥PE-B, the protection in the installation shall be equal to the rated current
s specified in the installation instructions. (See 2.7.1.)

asspecific reference to a single fault, the single fault consists of a single failure

of any insulation (excluding DOUBLE INSULATION OF REINFORCED INSULATION) Or a single failure of any
component (excluding components with bDOUBLE INSULATION OF REINFORCED INSULATION). The failure of
FUNCTIONAL INSULATION is simulated only when required by 5.3.4 c).

The equipment,

fault conditions

circuit diagrams and component specifications are examined to determine those
that might reasonably be expected to occur. Examples include:

— short-circuits and open circuits of semiconductor devices and capacitors;

— faults causing continuous dissipation in resistors designed for intermittent
dissipation;

D1
D1
D1

D1
D1

D1
D1
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— internal faults in integrated circuits causing excessive dissipation;

— failure of Basic INsuLATION between current-carrying parts of the primaRY circuiT and

¢ accessible conductive parts;
e earthed conductive screens (see Clause C.2);
e parts of seLv circuITs;

e parts of LIMITED CURRENT CIRCUITS.

1.4.15 Compliane by inspection of relevant data

Where in this standard compliance of materials, components or subassemblies is checked’by
inspection or bl testing of properties, it is permitted to confirm compliance by reviewing any

relevant data o
TESTS.

previous test results that are available instead of carrying out the specified Tyre

1.5 Components

1.5.1 General

Where safety i
where specified
standards.

involved, components shall comply with the requiréments of this standard or,
in a requirements clause, with the safety aspects of the relevant IEC component

NOTE An IEC comppnent standard is considered relevant only if the component in question clearly falls within its scope.

Components ar
as part of an e
consideration td

d subassemblies that comply with4EC-62368-1+ CSA/UL 62368-1 are acceptable
uipment covered by this standard without further evaluation other than to give
the appropriate use of the semponent or subassembly in the end-product.

In this standard, certain IEC component’ standard requirements are replaced by the relevant

requirements o

In_this_standarg
complying with

component standards listed in Annex P.1.

. certain requitements (such as flammability tests) are alternatively satisfied by
relevant requirements of component standards listed in Annex P.2.

DC

DC
DC

DC
DC


https://ulnorm.com/api/?name=UL 60950-1 2019.pdf

OCTOBER 14, 2014 CAN/CSA-C22.2 NO. 60950-1-07 ¢ UL 60950-1

47

1.5.2 Evaluation and testing of components

Where use of an IEC component standard is permitted above, evaluation and testing of
components shall be conducted as follows:

— a component shall be checked for correct application and use in accordance with its
rating;

— a component that has been demonstrated to comply with a standard harmonized
with the relevant IEC component standard shall be subjected to the applicable tests of
this standard, as part of the equipment, with the exception of those tests that are part

of the retevantiE€ componet t-stat |u'a|u',
— a component that has not been demonstrated to comply with a relevant standard(as
above ghall be subjected to the applicable tests of this standard, as part of the
equipmient, and to the applicable tests of the component standard, under the
conditigns occurring in the equipment; NOTE The applicable
NOTE The applicable test for compliance with a component standard is, in general, conducted separately.
— where components are used in circuits not in accordance withttheir specified
ratings,| the components shall be tested under the conditions oceurring in the
equipmient. The number of samples required for test is, in general, the same as
requiredl by an equivalent standard.

Compliance is ¢hecked by inspection and by the relevant data or tests.

1.5.3 Thermal|controls

Thermal contro|s shall be tested in accordance witlr Annex K.

1.5.4 Transformers

Transformers shall comply with the relevant requirements of this standard, including those of
Annex C.

P.1
P2

P2
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1.5.5 Interconnecting cables

INTERCONNECTING

caBLEs provided as part of the equipment shall comply with the relevant

requirements of this standard and shall not present a hazard in the meaning of this standard
whether they are detachable or non-detachable.

For INTERCONNECTING caBLES supplied alone (for example, printer cables), it is permitted to apply the
requirements of this subclause at the option of the manufacturer.

It is permitted to treat cables, or those parts of cables, that are within an equipment encLosure
either as INTERCONNECTING CABLES Of as internal wiring.

INTERCONNECTING

caBLES used for external interconnection between parts of equipment or systems

shall be constriicted of cable acceptable for external use and shall be rated for the applicafion

with respect to
and the like.

Cable assembli
be constructed|

and temperatur

Cable assembl
uncoiled, and {
defined in the @
70. may be ¢
requirements.

Compliance is

1.5.6 Capacitd

voltage, current. anticipated temperature. flammability, mechanical serviceability

s with lengths external to the unit not exceeding 3.05 m, coiled oruncoiled, may

of jacketed appliance wiring material, suitable for the maximum\voltage, current
p. rated VW-1 or FT-1 or better.

es or wiring with lengths external to the unit not exceeding 3.05 m, coiled or
upplied by a limited power source or CEC/NEC Class 2 source of supply as

anadian Electrical Code, CSA C22.1 and National’Electrical Code, ANSI/NFPA
bnstructed of materials rated VW-1_or FT-Ior better with _no_additional

checked by inspection.

rs bridging insulation

A capacitor co

nected between two line cohductors in a pRIMARY circuiT, or between one line

conductor and the neutral conductor or-between the primary circuiT and protective earth shall
comply with ong of the subclasses of IEC 60384-14 and shall be used in accordance with its

rating. This re
INSULATION elseW
specified in 4.1

— Tem

— Hum

uirement also applies ‘'to a capacitor bridging DOUBLE INSULATION Of REINFORCED
here in the equipment. The details of the damp heat, steady state test as
P of IEC 60384-14 shall be as follows:

perature: 40-°C £ 2 °C;

dity: (93 £ 3) % relative humidity;

— Test

NOTE 1

duration: 21 days.

Capacitors that have been subjected to a test duration longer than 21 days are considered to have met the test duration criteria.

The above requirement does not apply to a capacitor connected between a HAZARDOUS VOLTAGE
SECONDARY CIRCUIT protective earth, where only BAsic INSULATION is required.

NOTE 2 The test of

5.2.2 still applies between the HAzARDOUS VOLTAGE SECONDARY cIRcuIT and protective earth.

The appropriate capacitor subclass shall be selected from those listed in Table 1C, according to
the rules of application in the table.

D1
D1
D1
D1

DC
DC
DC

DC
DC
DC
DC
DC

D1

P.1
P.2
NAA
NAE

P2


https://ulnorm.com/api/?name=UL 60950-1 2019.pdf

OCTOBER 14, 2014 CAN/CSA-C22.2 NO. 60950-1-07 ¢ UL 60950-1

Table 1C — Capacitor ratings according to IEC 60384-14

Capacitor subclass RATED VOLTAGE of the TYPE TEST impulse TYPE TEST r.m.s.
according to IEC 60384-14 capacitor voltage of the capacitor | voltage of the capacitor
V r.m.s. kV peak kV r.m.s.
Y1 Up to and including 500 8 4
Y2 Over 150 up to and 5 1,5
including 300
Y4 Up to and including 150 2,5 0,9
X1 Up to and including 760 42 -
X2 Up to and including 760 2,52 -

Rules for the applicattorof-Fabte—+€

ed to bridge BASIC INSULATION, SUPPLEMENTARY INSULATION or REINFORCED

shall be class Y except that it is permitted to bridge BASIC INSULATION in a SECONDARY
class X capacitor.

apacitor bridging FUNCTIONAL INSULATION, BASIC INSULATION, SUPPLEMENTARY

or REINFORCED INSULATION, the voltage rating of the single capacitor shall be at,least equal
ORKING VOLTAGE across the insulation being bridged, determined according to 2:10!2.2.

apacitor bridging FUNCTIONAL INSULATION, BASIC INSULATION or SUPPLEMENTARY

CIRCUIT by

2  For asingle
INSULATIO
to the RMS

3  Forasingle

TEST impulse test voltage of the single capacitor shall be not less than the\peak value of the
ot the r.m.s. voltage) of Table 5B for BASIC INSULATION, or the peaKvalte of the test voltage
r BASIC INSULATION, as applicable;

TEST r.m.s. voltages of the single capacitor shall be not less than'the required r.m.s. test voltage
r BASIC INSULATION, or the equivalent r.m.s. test voltage (mot\the peak voltage) of Table 5C
ULATION, as applicable

apacitor bridging DOUBLE INSULATION or REINFORGED)INSULATION,

TEST impulse voltage of the single capacitor shall be-not less than the peak value of the test
e r.m.s. voltage) of Table 5B for REINFORCED INSWULATION, or the peak value of the test
le 5C for REINFORCED INSULATION, as applicable;

TEST r.m.s. voltage of the single capacitors §hall be not less than the required r.m.s. test voltage
of Table 5B for REINFORCED INSULATION, or the equivalent r.m.s. test voltage (not the peak voltage) of
Table 5C for|REINFORCED INSULATION, as applicable;

5 Itis permitted to use a higher grade capacitor than_the one specified, as follows:
— subclass |1 if subclass Y2 is specified;
1 or Y2 if subclass Y4 is specified;
1 or Y2 if subclass X1 is\specified;
1, Y1 or Y2 if subclass™X2 is specified.
to use two or mofe ¢apacitors in series in place of the single capacitor specified, as follows:
1 or Y2 if subclass Y1 is specified;
2 or Y4 if subclass Y2 is specified;
1 or X2lif subclass X1 is specified.
capacifors are used in series, all of the following apply:
fatlt’conditions, the voltage on each of the remaining individual capacitors shall not exceed the
voltage rating-eftheretevantindividuat-capacitor:
— for BASIC INSULATION or SUPPLEMENTARY INSULATION, the sum of the TYPE TEST peak impulse test

voltages of all capacitors shall be not less than the peak value of the test voltage (not the r.m.s. voltage) of
Table 5B, or the peak value of the test voltage of Table 5C, as applicable;

— for BASIC INSULATION or SUPPLEMENTARY INSULATION, the sum of the TYPE TEST r.m.s. test
voltages of all capacitors shall be not less than the required r.m.s. test voltage of Table 5B, or the equivalent
r.m.s. test voltage (not the peak voltage) of Table 5C, as applicable;

— for REINFORCED INSULATION, the sum of the TYPE TEST peak impulse test voltages of all capacitors
shall be not less than the peak value of the test voltage (not the r.m.s. voltage) of Table 5B, or the peak value
of the test voltage of Table 5C, as applicable;

test voltage
of Table 5C

- the TYP
of Table 5B
for BASIC IN

4  For asingle

— the TYP
voltage (not

— subclass
— subclass
— subclass
6 Itis permitte
— subclass
— subclass
— subclass

Table 1C — Capacitor ratings according to IEC 60384-14 Continued on Next Page


https://ulnorm.com/api/?name=UL 60950-1 2019.pdf

50

CAN/CSA-C22.2 NO. 60950-1-07 ¢ UL 60950-1

OCTOBER 14, 2014

Table 1C — Capacitor ratings according to IEC 60384-14 Continued

Capacitor subclass
according to IEC 60384-14

RATED VOLTAGE of the

capacitor
Vr.m.s.

TYPE TEST impulse
voltage of the capacitor

kV peak

TYPE TEST r.m.s.
voltage of the capacitor

kV r.m.s.

— for REINFORCED INSULATION, the sum of the TYPE TEST r.m.s. test voltages of all capacitors shall be
not less than the required r.m.s. test voltage of Table 5B, or the equivalent r.m.s. test voltage (not the peak
voltage) of Table 5C, as applicable;

— they shall comply with the other rules above.

a For capacitance values of more than 1 pF, this test voltage is reduced by a factor equal to VC, where C is the
capacitance value in pF.

Table 1D giveq a number of informative examples of the application of capacitors selected in
accordance with Table 1C. Other examples are possible.
Table 1D - Informative examples of application of capacitors
AC MAINS Overvoltage MAINS Bridged Capacitor Number of-capacitors
SUPPLY Category TRANSIENT insulation type Using Tablé~|~'Using Table
voltage up to VOLTAGE 5B 5C
and including kV
Vr.m.s.

150 I 1,5 BorS Y2 1 1

I 1,5 D or R Y2 2 2

I 1,5 D or R Y1 1 1

I 1,5 F X2 1 1

I 2,5 F X2 - 1

I 2,5 BorS Y2 - 2

1] 2,5 D or R Y1 - 1

v 4,0 F X1 - 1

v 4,0 BorS Y1 - 1

v 4,0 B«Or'S Y2 - 2

% 4,0 B orR Y1 - 2

250 I 2,5 F X2 1 1

1] 4,0 F X1 - 1

300 I 2,5 BorS Y2 1 2

1l 2,5 DorR Y1 1 1

Il 2,5 DorR Y2 2 3

1] 4,0 BorS Y1 - 1

I 4,0 BorS Y2 - 2

11 4,0 D or R Y1 - 2

1] 4,0 D or R Y2 - 4

1% 6,0 F X1 - 2

v 6,0 BorS Y1 - 2

[\ 6,0 D or R Y1 - 3

500 I 4,0 F X1 1 1

1] 4,0 BorS Y1 1 1

1] 4,0 DorR Y1 1 2

Il 6,0 F X1 - 2

Il 6,0 BorS Y1 - 2

Il 6,0 D or R Y1 - 3

v 8,0 F X1 - 2

[\ 8,0 BorS Y1 - 2

Table 1D - Informative examples of application of capacitors Continued on Next Page
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Table 1D - Informative examples of application of capacitors Continued

AC MAINS Overvoltage MAINS Bridged Capacitor Number of capacitors
SUPPLY Category TRANSIENT insulation type Using Table | Using Table
voltage up to VOLTAGE 5B 5C
and including kv
V r.m.s.
\Y 8,0 Dor R Y1 — 3

The values in the
INSULATION (S),

table apply to FUNCTIONAL INSULATION (F), BASIC INSULATION (B), SUPPLEMENTARY
DOUBLE INSULATION (D) and REINFORCED INSULATION (R).

NOTE Table 5B

is used for Overvoltage Categories | and Il only.

If an accessibl

conductive part or circuit is separated from another part by pousLe iNsuLATION OF,

REINFORCED INsULiTION that is bridged by a capacitor or capacitors, the accessible part or circuit
shall comply with the requirements for a LMmITED CURRENT circuIT in 2.4. This requirement applies

after electric st

NOTE 3 A circuit is
2.4 are met.

Compliance is

ength testing of the insulation with the bridging capacitor or capacitors in\place.

LIMITED CURRENT cIrcuIT if the current through the bridging components complies with 2.4 and oth€mrequirements of

checked by inspection and measurement.

1.5.7 Resistorp bridging insulation

1.5.7.1 Resistors bridging functional insulation, basic insulation or supplementary

insulation

There are no s
SUPPLEMENTARY IN
and in some ¢4

NOTE In Finland, N
In addition when a sir}

becial requirements for resistors bridging FUNCTIONAL INSULATION, BASIC INSULATION OF
SULATION, but the relevant requirements.of 2.10.3 (or Annex G) and 2.10.4 apply,
ses those of 2.4.

rway and Sweden resistors bridging BAsIC INSUCATION iN CLASS | PLUGGABLE EQUIPMENT TYPE A must comply with 1.5.7.1.

lgle resistor is used, the resistor must withstand the resistor test in 1.5.7.2.

1.5.7.2 Resisttrs bridging double insulation or reinforced insulation between the a.c.

mains supply

It is permitted t

nd other circuits

b bridge DOUBLE INSULATION OF REINFORCED INSULATION by one resistor or by a group of

two or more rTsistors in~Series under the following conditions. For conditions applicable to

circuits connec

The resistor or

ed to an~dntenna or coaxial cable, see 1.5.7.3.

group- of resistors shall comply with the minimum cLearances of 2.10.3 or Annex

G and the min

mum creepaGE DISTANCES Of 2.10.4 for reinrForcED INsutaTiON for the total working

VOLTAGE across the resistor or group of resistors. For a group of resistors, see also Figure F.13.
If a single resistor is used, it shall pass the resistor test below.

If a group of resistors is used, the cLEARancE and cCREEPAGE DISTANCE are assessed as if each
resistor were short-circuited in turn, unless the group passes the resistor test below.

If an accessible conductive part or circuit is separated from another part by pousLE INSULATION OF
REINFORCED INSULATION that is bridged by a resistor or group of resistors, the accessible part or
circuit shall comply with the requirements for a umTED CURRENT circulT in 2.4 between the

P2
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accessible conductive part or circuit and earth. If a group of resistors is used, the current
measurement in 2.4.2 is made with each resistor short-circuited in turn, unless the group passes
the resistor test below. When measuring the umep current circuit, the ammeter is placed
between the load side of the bridging components and any user accessible part, including earth.

Compliance is checked by inspection and measurement and, if specified above, by the following
resistor test on ten samples. A sample is a single resistor if used alone, or a group of resistors
in series.

Resistor Test

ol - v L L H L
Before the testtheresistarrceofeach sampre-fsmeasured.

The samples gre subjected to the damp heat test according to IEC 60068-2-78, with.\the
following detail$:

— Temperature: 40 °C + 2 °C;

— Humjdity: (93 £ 3) % relative humidity;

— Test|duration: 21 days.
NOTE Resistors tha] have been subjected to a test duration longer than 21 days are consider€d\{o have met the test duration criteria.
Each sample i$ then subjected to ten impulses of alternating~polarity, using the impulse test
generator refergnce 2 of Table N.1 The interval between successive impulses is 60 s, and U, is
equal to the applicable REQUIRED WITHSTAND VOLTAGE.

After the test, the resistance of each sample shall.not*have changed by more than 10 %.

No failure is peymitted.
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1.5.7.3 Resistors bridging double insulation or reinforced insulation between the a.c.
mains supply and circuits connected to an antenna or coaxial cable

The requirements and tests of 1.5.7.2 apply except the impulse test generator is as specified in
reference 3 of Table N.1 if the circuit is connected to an antenna or reference 1 of Table N.1 if
the circuit is connected to a coaxial cable.

After the test, the resistance of each sample shall not have changed by more than 20 % and no
failure is permitted.

NOTE If a resistor or a group of resistors is connected between the PRIMARY CIRcUIT and a CABLE DISTRIBUTION SYSTEM, 7.4 also applies.

1.5.8 Componlents in equipment for IT power distribution systems

For equipment
between line ar
However, caps
applications if t
NOTE 1 The above

NOTE 2

applicable line-to-line

In Norway,

Compliance is

1.5.9 Surge su

1.5.9.1 Gener3gl

It is permitted
(VDR), in a sec

to be connected to IT power distribution systems, components connected
d earth shall be capable of withstanding the stress due to the line-to-line.voltage.
citors rated for the applicable line-to-neutral voltage are permitted~in such
hey comply with subclass Y1, Y2 or Y4 of IEC 60384-14.

Capacitors are endurance tested at 170 % of the voltage rating of the capacitor.

Hue to the IT power distribution system used (see Annex V, Figure V.7), capacitots’are required to be rated for the
boltage (230 V).

checked by inspection.

ppressors

to use any type of surge suppressor, including a voltage dependent resistor
DNDARY CIRCUIT.

If a surge suppiessor is used in a PrIMARY-CIRcUIT, it shall be a VDR and it shall comply with Annex

NOTE 1 A VDR is s
blocks and semicondy

NOTE 2

SECONDARY CIRCUITS. HO
- |IEC 614

It is not a

bmetimes referred to'asja varistor or a metal oxide varistor (MOV). Devices such as gas discharge tubes, carbon
ctor devices with.non-linear voltage/current characteristics are not considered as VDRs in this standard.

requirement.of this standard to comply with any particular component standard for surge suppressors used in

vever, attention is drawn to the IEC 61643 series of standards, in particular:
48-21 (surge suppressors in telecommunications application)

P2

- IEC 616

FOTOT 1 (gds drscarge (oes)

— IEC 61643-321 (avalanche breakdown diodes)
— |IEC 61643-331 (metal oxide varistors).

Compliance is checked by inspection and application of Annex Q as appropriate.
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1.5.9.2 Protection of VDRs

For protection against

— temporary overvoltages above the maximum continuous voltage,

— thermal overload due to leakage current within the VDR, and

— burning and bursting of the VDR in the event of a short-circuit fault,

an interrupting means having an adequate breaking capacity shall be connected in series with

the VDR. This 1

NOTE 1 For tempor

requirement-doesnotappty-toa vYBR-iaommeEDcorRrERTTRC DT

ry overvoltages from the Ac mains suppLy, see IEC 60664-1.

NOTE 2 During the Iffetime of a VDR the leakage current increases with the number of switching cycles in the VDR. This leakage current

causes a permanent 4

Compliance is
CURRENT CIRCUIT,

1.5.9.3 Bridgir
It is permitted t
Compliance is
1.5.9.4 Bridgir
It is permitted t
with or without
with 2.6.1 a).

Equipment with

— PLUG(Q

— PERM

nd continuously increasing temperature stress, which can cause the VDR to burn or burst.

Checked by inspection and, if necessary to determine that the circuit is a LimTeD

by measurement and test.

g of functional insulation by a VDR

b bridge FUNCTIONAL INsuLATION by a VDR.

checked by inspection.

g of basic insulation by a VDR

D bridge Basic INsuLATION by a VDR-complying with the requirements of Annex Q,
a GDT in series, provided that.0he side of the circuit is earthed in accordance

such a VDR bridging Basic insuLaTion shall be one of the following:
ABLE EQUIPMENT TYPE)B; OrI

NENTLY CONNECTFED EQUIPMENT,; Or

— equi

ment that has provision for a permanently connected PROTECTIVE EARTHING

conbucTor and is provided with instructions for the installation of that conductor.

NOTE In Finland, Norway and Sweden, the third dashed item is applicable only to equipment as defined in the Note to 6.1.2.2.

For all other equipment, it is permitted to bridge Basic INsuLATION by a VDR in series with a GDT

provided that:

— the VDR complies with the requirements of Annex Q; and

— the GDT complies with:

e the electric strength test for Basic iNnsuLATION; and
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* the external cLEARANCE and CREEPAGE DISTANCE requirements for BASIC INSULATION.
Compliance is checked by inspection and, if necessary, by measurement and test.
1.5.9.5 Bridging of supplementary, double or reinforced insulation by a VDR

It is not permitted to bridge SUPPLEMENTARY INSULATION, DOUBLE INSULATION OF REINFORCED INSULATION by
a VDR.

Compliance is checked by inspection.

1.6 Power intgrface NAE
1.6.1 AC Powg¢r distribution systems DE
1.6.1.1 AC power distribution systems DE

AC power distrfbution systems are classified as TN-C, TN-C-S, TN-S, TT or IT (s€€ Annex V).

1.6.1.2 D ower distribution systems D2 NAB
NAE

A circuit for cornection to the pc mains suppLy is classified as either a SELV-CIRCUIT. TNV-2 CIRCUIT Of D2

HAZzARDOUS VOLTAGE circuir depending on the maximum operating #oltage of the supply. This D2
maximum operating voltage shall include consideration of the battery charging “float voltage” D2
associated with the intended supply system, regardless of the marked power rating of the D2
equipment. D2

NOTE Equipment mhrked -60 V d.c. and connected to a bc mains suppLy mayhave a maximum operating voltage of up to -75 V d.c. per D2
IEC TR 62102, D2

For the purposds of applying insulation requirements only, circuits connected to a bc MAINS SuPPLY D2

shall be treated as indicated below: D2
Maximum Operatihg Voltage of oc mains suppLy Classification of Circuit Connected to bc maiNs supPLY D2
up to 60 V d.c. SELV D2
> 60 V up to and ihcluding 80 V TNV-2 D2
>80V HAZARDOUS VOLTAGE D2

These circuits are not clrrent-limited to Tnv circuit limits when providing power for equipment D2

connected to al bc mams_suppLy but shall be appropriately current-limited when connected to a D2
TELECOMMUNICATIQN NETWORK. D2

See 3.2.1.2 for additional connection requirements for equipment connected to a bc MAINS SUPPLY. D2
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1.6.2 Input current

The steady state input current of the equipment shall not exceed the raTeED cCURRENT by more than
10 % under NORMAL LOAD.

NOTE See also 1.4.10.

Compliance is checked by measuring the input current of the equipment at NORMAL LOAD under
the following conditions:

— where an equipment has more than one RATED VOLTAGE, the input current is

L e L
measugecateacirRATED VOLTAGE,

— whelle an equipment has one or more RATED VOLTAGE RANGES, the input current is
measuled at each end of each ratep voLTAGe ranGe. Where a single value of raTeD
cURReNT is marked (see 1.7.1), it is compared with the higher value of input current
measufed in the associated voltage range. Where two values of RATED CURRENT are
marked, separated by a hyphen, they are compared with the two values(measured in
the asdociated voltage range.

In each case, the readings are taken when the input current has stabilizéd. If the current varies
during the normal operating cycle, the steady-state current is taken as\the mean indication of
the value, meagured on a recording r.m.s. ammeter, during a representative period.

1.6.3 Voltage |imit of hand-held equipment

The RATED vOLTAGE Of HAND-HELD EQUIPMENT shall not exceed250 V.

Compliance is ¢hecked by inspection.

1.6.4 Neutral ¢gonductor

The neutral copductor, if any, shall be, insulated from earth and from the soby throughout the
equipment as if|it were a line conductor."Gomponents connected between neutral and earth shall

be rated for ling-to-neutral voltage_(but'see also 1.5.8).

Compliance is ¢hecked by inspection.



https://ulnorm.com/api/?name=UL 60950-1 2019.pdf

56 CAN/CSA-C22.2 NO. 60950-1-07 ¢ UL 60950-1 OCTOBER 14, 2014

1.7 Markings and instructions NAA
NOTE Additional requirements for markings and instructions are contained in the following subclauses:

2.11.2 Battery compartments

2.3.23 Protection by earthing

2.6.1 Unearthed parts

2.6.2 FUNCTIONAL EARTHING

2.6.3.4¢c) Bonding conductors

2.6.5.1 Bonding conductors

2.71 External protective devices

2.7.6 Neutral fusing

2.10.3.2 Overvoltage Categories

3.2.1.2 DC MAINS SUPPLY

3.3.7 Grouping of wiring terminals

343 3.4.4 Disconnect devices DE

3.4.6 Two-pole disconnect devices

3.4.7 Four-pole disconnect devices

3.4.9 Plugs as disconnect devices

3.4.10 Interconnected equipment

3.4.11 Multiple power sources

4.1 Equipment stability

425 Impact test

433 Adjustable controls

4.3.5 Plugs and sockets

4.3.13.4 UV radiation

4.3.13.5 Lasers

4.4.2 Hazardous moving parts

4452 Fan protection for users

4453 Fan protection for service persons

4.5.4 Tablg 4C Marking of hot parts

454 Touch temperatures

4.6.2 Equipment on non-combustible floors

4.6.3 Removable doors and covers

51.71 TOUCH CURRENT exceeding 3,5 mA

5.1.8.2 Summation of ToucH CURRENTS

6.1.1 and p.1.2.2 Earthing for a TELECOMMUNICATION NETWORK

7.2 and 7.4.1 Earthing for a CABLE DISTRIBUTION SYSTEM

G.2.1 Equipment in Overvoltage Categories Il and_V

DD.2 Maximum shelf load

EE.2 Shredder warning

EE.4 Shredder power disconnection

Annex NAA D2
Compliance with each subclause of 1.7 i5' checked by inspection unless otherwise specified (see
1.7.11).
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1.7.1 Power rating and identification markings

1.7.1.1 Power

Equipment sha

rating markings

Il be provided with a power rating marking, the purpose of which is to specify a

supply of correct voltage and frequency, and of adequate current-carrying capacity.

If the equipment is not provided with a means for direct connection to a mains suppLy, it need not
be marked with any electrical rating, such as its RATED VOLTAGE, RATED CURRENT Of RATED FREQUENCY.

If the equipment, or a system, has multiple maINs suppLY connections, each individual MAINS sUPPLY

electrical rating
electrical rating
mark them, for

Illubt IUU rrial 'r\cd, uuicba ti ITy alc ti 1S oadlllc, but t: < UVCIGH un;[JIIIUI It Ul bybtclll
need not be marked. If the multiple maiNs suppLY are identical, it is permitted to
bxample, as “mains suppLy electrical rating x N” where N is the number of identical

MAINS SUPPLY corjnections.

For equipment
shall be readily
accessible, the

intended to be installed by an operaToR, the power rating marking,ifyrequired,
visible in any oPERATOR AccEss AREA. If @ manual voltage selector is™fjet orPERATOR-
power rating marking shall indicate the raTep voLTaGge for which thé equipment is

set during marfufacture; a temporary marker is permitted for this purpose:xThe power rating
marking is perrpitted on any outer surface of the equipment, except theébottom of equipment

having a mass

exceeding 18 kg.

For staTionARY HaulPMENT, the power rating marking shall be visibletafter the equipment has been

installed as in 1
For equipment
a SERVICE ACCESS
instructions or
marker for this
The power ratir]

— RATELD

ormal use.

ntended to be installed by a service rerseny@nd if the power rating marking is in
AREA, the location of the permanent marking shall be indicated in the installation
bn a readily visible marker on the equipment. It is permitted to use a temporary
purpose.

g marking shall include the following:

VOLTAGE(S) OF RATED VOLTAGE RANGE(S), in Vvolts;

* the voltage range shall have a hyphen (-) between the minimum and
maximum RATED ¥OLTAGES and when multiple RATED VOLTAGES Of RATED VOLTAGE

RANGES are«given, they shall be separated by a solidus (/).

NOTE N\ \Seme examples of RATED voLTaGE markings are:

— RATED\WOLTAGE RANGE: 220-240 V. This means that the equipment is designed to be connected to an ac mains
supPLhaving any voltage between 220 V and 240 V.

| — miultiple raten vorTage: 120/230/240 V. This means that the equipment is designed to be connectedto an ac |

MAINS suppLY having a voltage of 120 V or 230 V or 240 V, usually after internal adjustment.

e if equipment is to be connected to both line conductors and to the neutral
conductor of a single-phase, three-wire power distribution system, the power
rating marking shall give the line-to-neutral voltage and the line-to-line voltage,
separated by a solidus (/), with the added notation “Three wires plus
protective earth”, “3W + PE” or equivalent;

NOTE 2 Some examples of the above system rating markings are:
120/240 V; 3 wire + PE;
120/240 V; 3W + © (60417-1-IEC-5019);

NAA
NAE
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100/200 V; 2W + N + PE;
100-120/200-240 V; 2W + N + PE.

— symbol for nature of supply, for d.c. only;

— RATED FREQUENCY Of RATED FREQUENCY RANGE, in hertz, unless the equipment is designed
for d.c. only;

— RATED CURRENT, in milliamperes or amperes;

e for equipment with multiple raTeD voLTAGES, the corresponding RATED CURRENTS
shall be marked such that the different current ratings are separated by a

solidus (/) and the relation between RraTED voLTAGE and associated RATED
CURRENT appears distinctly;

e equipment with a raTED voLTAGE RANGE shall be marked with either the
maximum RATED CURRENT Or with the current range;

* the power rating marking for rRATED cURRENT Of a group of unitg;having a
single supply connection shall be placed on the unit which is directly
connected to a mains suppLy. The RATED cURRENT marked on‘that unit shall be
the total maximum current that can be on circuit at the same time and shall
include the combined currents to all units in the group’that can be supplied
simultaneously through the unit and that can be gperated simultaneously.

NOTE 3 Some examples of RATED cURRENT markings are:
— for equipment with multiple RATED VOLTAGES;

120/240 V; 2,4/1,2 A;

100-120/200-240 V; 2,4/1,2 A;
— for equipment with a RATED VOLTAGE RANGE:

100-240 V; 2,8 A;

100-240 V; 2,8-1,4 A

100-120 V; 2,8 A

200-240 V; 1,4 A

It is recognized that ifi sQme regions it is customary to use a point (.) as a decimal marker instead of
a comma.

Additional marKings are permitted;)provided that they do not give rise to misunderstanding.

Where symbolg are usedqthey shall conform to ISO 7000 or IEC 60417 where appropriate
symbols exist.
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1.7.1.2 Identifi

cation markings

Equipment shall be provided by the following identification markings:

— manufacturer's name or trade-mark or identification mark;

— manufacturer's model identification or type reference;

— symbol @, IEC 60417-5172 (DB:2003-02), for the identification of cLAss Il EQUIPMENT
only, except where this is forbidden by 2.6.2.

Additional identificattorrmarkings—are—permitted;provided—that—they—donot—giverise—to—

misunderstandi

Ng.

These identification markings shall be readily visible in any oPERATOR AcCEss AREA, except that

they shall not

STATIONARY EQUIP
installed as in 1
1.7.1.3 Use of

Graphical symi

be located on the bottom of equipment having a mass exceeding 18 kg. For
vENT, the identification markings shall be visible after the equipmert-has been
ormal use.

graphical symbols

ols placed on the equipment, whether required by this standard or not, shall be

in accordance Wwith IEC 60417 or ISO 3864-2 or ISO 7000, if availableyin the absence of suitable

symbols, the m
Symbols placeq

1.7.2 Safety in

1.7.2.1 Genergl

anufacturer may design specific graphical symbols:
on the equipment shall be explained in the Gser manual.

structions and marking

Sufficient information shall be provided to theluser concerning any condition necessary to ensure

that, when use
hazard within tf

If it is necessar
installing, servig
available.

NOTE 1 Special pre
of separate units, if a

d as prescribed by the-manufacturer, the equipment is unlikely to present a
e meaning of this standard.

to take special precautions to avoid the introduction of hazards when operating,

ing, transporting jor storing equipment, the necessary instructions shall be made

autions may-be necessary, for example, for connection of the equipment to the supply and for the interconnection
y.

NOTE 2 Where appropriate, installation instructions should include reference to national wiring rules.

NOTE 3 In many countries, instructions and equipment marking related to safety are required to be in a language that is acceptable in

the country in which the equipment is to be installed. Servicing instructions are normally made available only to service Persons and are

generally acceptable i

n the English language only.

NOTE 4 In Germany, safety-related information, even for service PERsONS, has to be in the German language.

NOTE 5 In Canada,

the instructions and markings should be in French and English.
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NOTE 6 In Finland, Norway and Sweden, cLAss | PLUGGABLE EQUIPMENT TYPE A intended for connection to other equipment or a network,
must, if safety relies on connection to protective earth or if surge suppressors are connected between the network terminals and
accessible parts, have a marking stating that the equipment must be connected to an earthed mains socket-outlet.

The operating instructions, and the installation instructions for pLucaaABLE EQuIPMENT intended for
usker installation, shall be made available to the user.
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1.7.2.2 Disconnect devices

Where the disconnect device is not incorporated in the equipment (see 3.4.3) or where the plug
on the power supply cord is intended to serve as the disconnect device, the installation
instructions shall state that:

— for PERMANENTLY CONNECTED EQUIPMENT, a readily accessible disconnect device shall be
incorporated external to the equipment;

— for pLuGaaBLE EQuiPMENT, the socket-outlet shall be installed near the equipment and
shall be easily accessible.

1.7.2.3 Overcy

For PLUGGABLE H
shall specify th
the equipment,
[see also 2.6.3,

NOTE The specified
should be made for th

allowance for inrush g

s)
7

rrent protective devices

QUIPMENT TYPE B OF PERMANENTLY CONNECTED EQUIPMENT, the installation instructions

maximum rating of an overcurrent protective device to be provided external to
unless there are appropriate overcurrent protective devices in the‘equipment

3 b)].

maximum rating may not be one of the protective device ratings available in the countryof installation. Allowance

b use of a device with a smaller rating that will still be adequate for the equipment RATED CURRENT plus any necessary

urrent.

1.7.2.4 IT power distribution systems

If the equipmer]
distribution sysf

t has been designed or, when required, modified for connection to an IT power
em, the equipment installation instructions~shall so state.

1.7.2.5 Operatpr access with a tool

If a TooL is nec
within that area

pssary to gain access to an oPERATOR ACCESS AREA, either all other compartments
containing a hazard shall betinaccessible to the operaTor by the use of the same

TooL, or such cpmpartments shall be marked to discourage oPErRATOR access.

An acceptable

marking for an electfic shock hazard is A (ISO 3864, No. 5036).
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1.7.2.6 Ozone

For equipment

that may produce ozone, the installation and operating instructions shall refer to

the need to take precautions to ensure that the concentration of ozone is limited to a safe value.

NOTE The present

recommended long term exposure limit for ozone is 0,1 x 10 (0,2 mg/m3) calculated as an 8 h time-weighted

average concentration. It should be noted that ozone is heavier than air.

1.7.3 Short duty cycles

Equipment not intended for continuous operation shall be marked with its RATED OPERATING TIME,

and RATED RESTING—TmE-tmtess-theoperating-timetstmitedby-theconstroctonr—————————

The marking of

RATED OPERATING TIME Shall correspond to normal use.

The marking of the rateD operaTING TIME shall precede the marking of the raTeD ResTING TiME (if

given), the two

markings being separated by a solidus (/).

1.7.4 Supply Joltage adjustment

For equipment
adjustment sha

Unless the me

ntended for connection to multiple RATED voLTAGES Or FREQUENCIES, the method of
)l be fully described in the servicing or installation instructions.

hns of adjustment is a simple control near the power rating marking, and the

setting of this ¢ontrol is obvious by inspection, the following instruction or a similar one shall
appear in or ne@ar the power rating marking:

SEE INSTALLATION INSTRUCTIONS BEFORE, CONNECTING TO THE SUPPLY

1.7.5 Power o

If any standard

itlets on the equipment

power supply outlet in the(equipment is accessible to the oreraTor, a marking

shall be placed in the vicinity of the odtlet to show the maximum load that is permitted to be

connected to it

Socket-outlets

conforming to IEC-60083 are examples of standard power supply outlets.

NAA
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1.7.6 Fuse identification

Marking shall be located adjacent to each fuse or fuseholder, or on the fuseholder, or in another
location provided that it is obvious to which fuse the marking applies, giving the fuse current
rating and, where fuses of different voltage rating value could be fitted, the fuse voltage rating.

Where fuses with special fusing characteristics such as time delay or breaking capacity are
necessary, the type shall also be indicated.

For fuses not located in oPeERATOR Access AREAs and for soldered-in fuses located in oPERATOR
ACCESS AREAS, it is permitted to provide an unambiguous cross-reference (for example, F1, F2,

etc.) to the seryicing-imstroctions-that-statt-containtheretevant-information:

NOTE See 2.7.6 redarding other warnings to SERVICE PERSONS.

1.7.7 Wiring terminals

1.7.7.1 Protective earthing and bonding terminals

A wiring termingl intended for connection of a PRoTECTIVE EARTHING conbucToR Shall be indicated by
the symbol @, |EC 60417-5019 (DB:2002-10). This symbol shall not be Gsed for other earthing
terminals, except that the symbol may also be used to identify the separate protective earthing

terminal specified in 5.1.7.1.

It is not a reqliirement to mark terminals for PRoTECTIVE BONDING conDUCTORS, but where such
terminals are marked, the symbol = (IEC 60417-5017 (DB:2002-10)) shall be used.

The following sftuations are exempt from the above requirements:
— where terminals for the connection of a‘supply are provided on a component (for
example, a terminal block) or subassembly (for example, a power supply unit), the

symbol|=< is permitted for the protéétive earthing terminal instead of @ ;

— on stibassemblies or components, the symbol @ is permitted in place of the symbol
=< proyided that it does not\give rise to confusion.

These symbolq shall not be located on screws, or other parts that might be removed when
conductors are[being connected.

These requirements are_applicable to terminals for connection of a PROTECTIVE EARTHING CONDUCTOR
whether run as|an.integral part of a power supply cord or with supply conductors.

NAA

NAA
NAE

NAE
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1.7.7.2 Termin

als for a.c. mains supply conductors

For PERMANENTLY CONNECTED EQUIPMENT and equipment with ordinary NON-DETACHABLE POWER SUPPLY

CORDS:

— termi

nals intended exclusively for connection of the ac maiNs supPLY neutral

conductor, if any, shall be indicated by the capital letter N; and

— on three-phase equipment, if incorrect phase rotation could cause overheating or
other hazard, terminals intended for connection of the ac mains suppLY line conductors
shall be marked in such a way that, in conjunction with any installation instructions,

h . ) oy H los
t e sequence ot PrHast TULAlVTT TS Uuliarfiolgyuuus.

These indicatiops shall not be located on screws, or other parts that might be removed whéen
conductors are[being connected.

1.7.7.3 Termi

For PERMANENTL
corbs, terminal

indicate polarity.

If a single termi
for the connect
in addition to p

These indicatio
conductors are

als for d.c. mains supply conductors

CONNECTED EQUIPMENT and equipment with ordinary NON-DETACHABLE POWER SUPPLY
5 intended exclusively for connection of a pc mains suppLy. shall be marked to

hal is provided, both as a main protective earthing terminal in the equipment and
on to one pole of the pc maiNs suppLy, it shall be marked as specified in 1.7.7.1,
blarity marking.

ns shall not be located on screws or other-parts which might be removed when
being connected.

1.7.8 Controls| and indicators

1.7.8.1 Identification, location and marking

Unless it is oby
be identified or

ously unnecessary, indicators, switches and other controls affecting safety shall
located so as to indicate clearly which function they control.

Markings and ifdications for switiches and other controls shall be located either:

— ono

— elsey

adjacenf\to-the switch or control, or

Vhere,»provided that it is obvious to which switch or control the marking applies.

Indications used for this purpose shall, wherever practicable, be comprehensible without a
knowledge of languages, national standards, etc.

NAB
NAE
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1.7.8.2 Colours

Where safety is involved, colours of controls and indicators shall comply with IEC 60073. Where
colours are used for functional controls or indicators, any colour, including red, is permitted

provided that it

is clear that safety is not involved.

1.7.8.3 Symbols

Where symbols are used on or near controls (for example switches and push buttons), to
indicate “ON” and “OFF” conditions, they shall be the line | for “ON” and circle O for “OFF”
(IEC 60417-5007 (DB:2002-10)) and IEC 60417-5008 (DB:2002-10). For push-push type

switches the s

It is permitted

primary or secd

A “STAND-BY”
1.7.8.4 Markin

If figures are u

indicated by thg

etc.

1.7.9 Isolation

Where there is
LEVELS to equipn

PERSON 0 gain
device or devic
to isolate each

1.7.10 Therma

THERMOSTATS an

normal use sha

decrease the V|
permitted.

L LD 1 [T LA AN Ad4— CAadan (NN ONND 4 A\
MUV orlall VS UoCU (TLLU VUS T77OUTU (UD.cUUCZTTU) ).

0 use the symbols O and | to indicate the "OFF” and "ON” positions of-any
ndary power switches, including isolating switches.

condition shall be indicated by the symbol & (IEC 60417-5009 (DB:2002-10)).
pbs using figures

sed for indicating different positions of any control, the “@FF” position shall be
figure O (zero) and higher figures shall be used to indicate greater output, input,

of multiple power sources

more than one connection supplying HaZARDOUS VOLTAGES OF HAZARDOUS ENERGY
nent, a prominent marking, located close to the entry point provided for a service
pccess to the hazardous parts, shall>pbe provided to indicate which disconnect
bs isolate the equipment completely'and which disconnect devices can be used
section of the equipment.

stats and other regulatingdevices
i similar regulating ‘devices intended to be adjusted during installation or in

Il be provided wijthan indication for the direction of adjustment to increase or
plue of the characteristic being adjusted. Indication by the symbols + and — is
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1.7.11 Durability P2

Any marking required by this standard shall be durable and legible. In considering the durability
of the marking, the effect of normal use shall be taken into account.

Compliance is checked by inspection and by rubbing the marking by hand for 15 s with a piece
of cloth soaked with water and again for 15 s with a piece of cloth soaked with petroleum spirit.
After this test, the marking shall be legible; it shall not be possible to remove marking plates
easily and they shall show no curling.

The petroleum spirit to be used for the test is aliphatic solvent hexane having a maximum
aromatics contemt—of 1% L'Jy vofurme,—a—katribtterot—vatte of 29—armmitiat bufl'l'lly IJUI‘IIl‘ of
approximately b5 °C, a dry point of approximately 69 °C and a mass per unit volume oF
approximately 0,7 kg/l.

As an alternatiye, it is permitted to use a reagent grade hexane with a minimum of-85 % as
n-hexane.

NOTE The designatign “n-hexane” is chemical nomenclature for a “normal” or straight chain hydrocarbon. This.petroleum spirit may
further be identified a a certified ACS (American Chemical Society) reagent grade hexane (CAS# 110-54-3)

1.7.12 Removable parts

Marking requirgdd by this standard shall not be placed on removable“parts that can be replaced
in such a way that the marking would become misleading.

1.7.13 Replacg¢able batteries NAA

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

— if theg battery is placed in an opPeRafFeR ACCESs AREA, there shall be a marking close to
the batfery or a statement in both:ihe operating and the servicing instructions;

— if thg battery is placed elSewhere in the equipment, there shall be a marking close
to the hattery or a statement in the servicing instructions.

This marking of statement<shall include the following or similar text:

CAUTION

RISK OREXRPLOSIONIE BATTERY IS BERLACED BY AN INCORRECT TVRE, |

DISPOSE OF USED BATTERIES ACCORDING TO THE INSTRUCTIONS
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1.7.14 Equipm

For equipment

ent for restricted access locations

intended only for installation in a RESTRICTED Access LocaTion, the installation

instructions shall contain a statement to this effect.

2 Protection from hazards

2.1 Protection

from electric shock and energy hazards

2.1.1 Protection in operator access areas

This subclause
based on the p

— bare

— bare

bpcb;ficb |cqui| CITITI ﬁa fUI M1 UtUbtiUl I agail Ibt G:Ubtl ;b D: IUL;:’\ fl UITI ©TITI uiLGU‘ [Jaltb
finciple that the orperaTor is permitted to have access to:

parts of seLv circuits; and

parts of LIMITED CURRENT cIRcuITS; and

— TNV grecuits under the conditions specified in 2.1.1.1.

Access to othe

Additional reqy
hazards.

energized parts, and to their insulation, is restricted as specified in 2.1.1.1.

irements are specified in 2.1.1.5 and 2.1.1.8 for-protection against energy

2.1.1.1 Access to energized parts

The equipment
against contact

— bare
— bare

— SOLID
ELV CIRQ

— SOLID
HAZARDQ

NOTE 1

shall be so constructed that in oPERATORACCESS AREAS there is adequate protection
with:

parts of ELv circuiTs; and
parts at HAzARDOUS vVOLTAGES;and

INSULATION providing FRUNCTIONAL INSULATION OF BASIC INSULATION Of parts or wiring in
iTs, except as permitted in 2.1.1.3; and

INSULATION PFOWidiNg FUNCTIONAL INSULATION OF BASIC INSULATION of parts or wiring at
Us VOLTAGES;~and

FUNCTIONAL INSULATION includes, but is not limited to, insulation, such as lacquer, solvent-based enamel, ordinary

paper, cot

orhand oxide film, or displaceable insulation such as beads and sealing compounds other than self-hardening resin.

— unearthed conductive parts separated from ELv circuits or from parts at HAzaRDous
VOLTAGES bY FUNCTIONAL INSULATION OF BASIC INSULATION only; and

— bare

parts of Tnv circuiTs, except that access is permitted to:

e bare conductive parts in the interior of equipment that are normally
protected against contact by a cover intended for occasional removal by the
OPERATOR, such as for the installation of accessories, provided that the
installation instructions include directions for the disconnection of the Tnv

circuir connector before removing the cover;

D3
D3
D3
D3
D3
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¢ contacts of connectors that cannot be touched by the test probe, (Figure
2C);

¢ bare conductive parts in the interior of a battery compartment that complies
with 2.1.1.2;

e bare conductive parts of Tnv-1 circuiTs that have any point connected in
accordance with 2.6.1 d) to a protective earthing terminal;

* bare conductive parts of connectors in Tnv-1 circuiTs that are separated from
unearthed accessible conductive parts of the equipment in accordance with

o0 4

NOTE 2 A typical ag

.. 1.

plication is the shell for a coaxial connector.

NOTE 3 Access to TNV-1 circuits and TNV-3 circuits via other circuits is also restricted by 6.2.1 in some cases.

Unrestricted ac

These requirent
normal use.

Protection shal
Compliance is
a) Inspg

b) A te
when &
detach
covers
be sep
IEC 60

c) Ate
VOLTAGE]
be det3
OPERAT(Q

d) Atg

Cess is permitted to LIMITED CURRENT CIRCUITS.

ents apply for all positions of the equipment when it is wired~and operated as in

be achieved by insulation or by guarding or by thecuse of interlocks.
checked by all of the following.
ection.

st with the test finger, Figure 2A, which shall not contact parts described above
pplied to openings in the EncLosures after removal of parts that can be

bd by an operaToR, including fuséholders, and with operaTOR access doors and
open. It is permitted to leavéllamps in place for this test. Connectors that can
hrated by an oPeraTor, othérthan those complying with IEC 60083, IEC 60309,
B20, IEC 60906-1 or IEC-60906-2, shall also be tested during disconnection.

st with the test pinyFigure 2B, which shall not contact bare parts at HAzarDous
5 when applied. to openings in an external eLecTricAL ENcLOSURE. Parts that can
ched by an.oPeraToR, including fuseholders and lamps, are left in place, and
r access‘doors and covers are closed during this test.

st with the test probe, Figure 2C, where appropriate.

The test finger,

the test pin and the test probe are applied as above, without appreciable force,

in every possible position, except that floor-standing equipment having a mass exceeding 40 kg

is not tilted.

Equipment intended for building-in or rack-mounting, or for incorporation in larger equipment, is
tested with access to the equipment limited according to the method of mounting detailed in the
installation instructions.
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Openings preventing the entry of the test finger, test b) above, are further tested by means of a
straight unjointed version of the test finger applied with a force of 30 N. If the unjointed finger
enters, test b) is repeated except that the finger is pushed through the opening using any
necessary force up to 30 N.

NOTE 4 If an electrical contact indicator is used to show contact, care should be taken to ensure that the application of the test does

not damage components of electronic circuits.

Where contact between the test tool and the part is not permitted in the above tests, there is no
requirement for a minimum air gap for voltages not exceeding 1 000 V a.c. or 1 500 V d.c. For
higher voltages, there shall be an air gap between the part at Hazarpous voLTace and the test

H s A bl e e H L Fa¥m] L L b e £ ol H e f P H
f/nger, F/gure A, Orretest Py T rgurez 0, piacea s most anfavouraote position.—111s—att

gap, see Figurg 2D, shall either

— havg a minimum length equal to the minimum cLEARANCE for BasiC INSULATION specifieéd
in 2.10{3 (or Annex G), or

— shall|withstand the relevant electric strength test in 5.2.2.
If components are movable, for instance, for the purpose of belt tensioning, thestest with the test

finger is made| with each component in its most unfavourable position Within the range of
adjustment, thg belt being removed, if necessary, for this purpose.
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80
60
30 —==
Section
;0' (20)-=1
| E =={(10) A-A B-B
NNy s —
U= N
1A= ¢ o Cylindrical
| Insulating material
| Handle C-=f \b: Section C-C
Stop plate I'4
[ I < ] (

Y7 T
J

| Detail X .< \Eii:\\\\§1

(Example) N y \
N
1 22|

S E

Linear dimgnsions in millimetres

SM471D

Tolerances on dimg¢nsions without specific tolerances:

— 14° ahd 37° angles: + 15
— on raglii: + 0,1 mm
— on linpar dimensions:
<15 mm: 0
-0,1 mm
> 15 mm <25 mm: + 0,1 mm
> 25 nims + 0,3 mm

Material of finger: Heat-treated.steel, for example.

Both joints of this finger’can be bent through an angle of 90° (+10°, 0°) but in one and the same direction only.

NOTE 1 Using the pin and groove solution is only one of the possible approaches in order to limit the bending angle to 90°. For this
reason, dimensions and tolerances of these details are not given in the drawing. The actual design must ensure a 90° bending angle with
a 0° to +10° tolerance.

NOTE 2 Dimensions in parentheses are for information only.

NOTE 3 The test finger is taken from Figure 2, test probe B of IEC 61032. In some cases, the tolerances are different.

Figure 2A - Test finger
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4 -
20 0
- 15_0,1
oo -
I 1] oo
<t |
3 s ol
o Q
+H ~ - — — j T
o) Q *
N
Q

Dimensions in millimetres

S2962D

The handle dimengjons (2 10 and 20) are not critical.
NOTE The test pin dimensions are those given in Figure 9, test probe 13 of IEC 61032. In sarfie,cases the tolerances are different.

Figure 2B — Test pin

Non-conductive material

+0,05
R6.0 0 Conductive material

VL

12%3%

80% 02 Handle

Dimensions_in’ millimetres

SM430E

Figure 2C — Test probe
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ENCLOSURE
Internal conductive part f\ N

o >

Th

\ I—
\\H( j

)

r gap between test finger or test pin Test finger or test pin

d internal conductive part

H.

re is no requirement for a minimum air gap between the test finger or test pin and the

internal conductive part for voltages up to 1000 V a.c. and 1500 V d.c.
s4d30

Figure 2D — Accessibility of internal conductive parts

2.1.1.2 Battery compartments

Access by an dreraTor to bare conductive parts of\iNv circuits within a battery compartment in

the equipment

s permitted if all of the following-conditions are met:

— the gompartment has a door that requires a deliberate technique to open, such as
the usqg of a TooL or latching devige; and

— the 1NV circulT is not acéessible when the door is closed; and

— therg
equipm

is a marking.next to the door, or on the door if the door is secured to the
ent, with jnstructions for protection of the user once the door is opened.

Information stafing that-the telephone cord is to be disconnected prior to opening the door is an

example of an

bcceptable instruction.

Compliance is checked by inspection.
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2.1.1.3 Access to ELV wiring

Insulation of internal wiring in an eLv circuiT is permitted to be accessible to an opeEraTOR provided

that:

a) the insulation meets the requirements for supPLEMENTARY INsULATION detailed in 3.1.4;

or

b) all

of the following apply:

— the wiring does not need to be handled by the operaTor and is so placed

ol H [H P U Y H £ Idle i bl -
Uiat T UFERATUR TS UTTITATTY 1O PUIT UTT 1L, U TS SU TIATU Al T CUTITITULTTY

points are relieved from strain; and

— the wiring is routed and fixed so as not to touch unearthed accessible
conductive parts; and

— the insulation passes the electric strength test of 5.2.2 for sUPPLEMENTARY
INSULATION; and

— the distance through the insulation is not less than that given in Table 2A.

Table 2A - Distance through insulation of internal wiring

WORKING VPLTAGE (in case of failure of BASIC INSULATION) Minimum distance through

insulation

V peak or d.c. V r.m.s. (sinusoidal) mm

Over 71 up to an
Over 350

d including 350 Over 50 up to and including,250 0,17
Over 250 0,31

Compliance is

Checked by inspection and meaSurement, and by the test of 5.2.2.

2.1.1.4 Access to hazardous voltage_ circuit wiring

Where the insulation of internal wiring, dt HAzarRDOUS VOLTAGE iS accessible to an oPERATOR, or is not

routed and fixe

i to prevent it from touching unearthed accessible conductive parts, it shall meet

the requirements of 3.1.4 for DOUBLE INSULATION OF REINFORCED INSULATION.

Compliance is

Checked by-inspection and measurement and, if necessary, by test.
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2.1.1.5 Energy hazards

There shall be no risk of injury due to an energy hazard in an OPERATOR ACCESS AREA.

Compliance is checked by inspection and measurement and, if necessary, by tests.

a) A risk of injury due to an energy hazard exists if it is likely that two or more bare
parts (one of which may be earthed) between which a HAzARDOUS ENERGY LEVEL €XiSts,
will be bridged by a metallic object.

b) The likelihood of bridging the parts under consideration is determined by means of

the tes
bridge

c) The

I‘I.Ily(:'l, nyun—; ZA (oCCT 2 1 1 1/\, I.ll d Dl‘lal‘yl’ll‘ [JUbl‘l‘l’Ul I. l’l‘ al‘lal’l’ llUt bc‘ }JUDQI‘l‘JI’G tU
he parts with this test finger, applied without appreciable force.

existence of a HAzARDOUS ENERGY LEVEL IS determined as follows:

1) with the equipment operating under normal operating conditionsisa variable
resistive load is connected to the parts under consideration and adjusted to
obtain a level of 240 VA. Further adjustment is made, if necessary, to
maintain 240 VA for a period of 60 s. If the voltage is 2 V or:more, the output
power is at a HAZARDOUS ENERGY LEVEL, Unless an overcurrént protective device
opens during the above test, or for any other reasonthe-power cannot be
maintained at 240 VA for 60 s;

2) the stored energy in a capacitor is at a HAZARPous ENERGY LEVEL If the
voltage, U, is 2 V or more, and the stored energy, E, calculated from the
following equation, is 20 J or more:

E =05CU2 X 106

Where
E is the energy, in joulésy(J);
C is the capacitarice,” in microfarads (uF);

U is the measured voltage on the capacitor, in volts (V).
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2.1.1.6 Manual controls

Conductive shafts of operating knobs, handles, levers and the like in oPERATOR AcCESs AREAs shall
not be connected to parts at HAzaARDOUS VOLTAGES, 10 ELV CIRCUITS OF tO TNV CIRCUITS.

In addition, conductive operating knobs, handles, levers and the like which are manually moved
in normal use and that are earthed only through a pivot or bearing, shall either:

— be separated from parts at HAZARDOUS VOLTAGES by DOUBLE INSULATION OF REINFORCED

INSULATION; Or

— hav
VOLTAGE

Compliance is
tests of 5.2.2.

t: IUiI abbUDD;IU:U pd.lAlD UUVUIUL; IUy SUFFLENMENTARY INSULATIUN fUI ad AAZARDUUS
and by BAsIC INSULATION for a TNV CIRCUIT.

Checked by inspection and measurement, and by the applicable electric strength

2.1.1.7 Discharge of capacitors in equipment

Equipment sha
of a MAINS supPPl
equipment is re
MAINS SUPPLY €X(

Compliance is ¢
account the po

Equipment is g
exceeding 0,1
resulting in a ti

— 1sf
- 10 s

The relevant ti
effective dischad
and resistance
can be used.

made with, or r
100 MQ + 5 M

| be so designed that, at an oreraToRr-accessible external point.of disconnection

, the risk of electric shock from stored charge on capacitors connected in the
duced. No test for shock hazard is required unless the‘nominal voltage of the
eeds 42,4 V peak or 60 V d.c.

thecked by inspection of the equipment and relévant circuit diagrams, taking into
Esibility of disconnection of the supply with any:on/off switch in either position.

onsidered to comply if any capacitor having a marked or nominal capacitance
uF and in circuits connected to the mains suppLy has a means of discharge
ne constant not exceeding:

DI PLUGGABLE EQUIPMENT TYPE Apand
for PLUGGABLE EQUIPMENT, TYPE B

me constant is the\product of the effective capacitance in microfarads and the
rge resistance \inymegohmes. If it is difficult to determine the effective capacitance
values, a measurement of voltage decay at the point of external disconnection
(Vhen conducting the voltage decay measurement, the measurement is either
bferred.fo/ an instrument having an input impedance consisting of a resistance of
D in.parallel with an input capacitance of 25 pF or less.

NOTE During an interval equal to one time constant, the voltage will have decayed to 37 % of its original value.
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2.1.1.8 Energy hazards — d.c. mains supplies

Equipment shall be so designed that at an operaTor-accessible external point of disconnection
of a bc MAINS suppLY, either

— there is no HAzarDoOUs ENERGY LEVEL(for example, due to stored charge on a capacitor
or a battery in the equipment, or to a redundant pc mains suppLy for backup), or

— the HazaRDOUs ENERGY LEVEL is removed within 2 s of the disconnection.

External points of disconnection include the plugs of rLucgABLE EQuIPMENT and isolating switches

external to the gotipment:

Compliance is ¢hecked by inspection of the equipment and relevant circuit diagrams, taking.jgto
account the possibility of disconnection of the supply with any on/off switch in either position.

If necessary, tHe existence of a HAzaARDOUS ENERGY LEVEL iS determined as follows:
a) Capacitor connected to the pc mains suppLy
A test i conducted when the equipment is operating normally. Thebc MAINS SUPPLY iS
then disconnected and the voltage across the capacitor (U) is measured 2 s after
disconnection.

The stqred energy is calculated from the following formula:

E = 0,5 CL? xA6%

where
E is the energy, in joules (J);

C is the capacitance, in microfarads (UF);

U is the measureg-voltage on the capacitor, in volts (V).

A HazaARDOUS ENERGY LEVEL exists if the voltage, U, is 2 V or more, and the stored
energy| E, is 20 Jyor'more.

b) Inteynal battery connected to the pc mains suppLY

A test le—conducted uith the oo mamssurn v disconnected and a variable resistive load
[E-CORGHCIe W HAIE-DAINS-SURRLY HIECt Sg-aVaHase-4 He—+o4a4

connected to the input terminals where the pc mains suppLy is normally connected. The

EUT is operated from its internal battery. The variable load is adjusted so that it draws
240 VA. Further adjustment is made, if necessary, to maintain 240 VA for a period of

60 s.

If U is more than 2 V, the output power is at a HAZARDOUS ENERGY LEVEL unless an
overcurrent protective device opens during the above test, or for any other reason the
power cannot be maintained at 240 VA for a period of 60 s.
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If the o

utput power is at a HAzARDOUS ENERGY LEVEL, a further test is conducted with the

variable load disconnected and the EUT operated from the pc MAINS SUPPLY.

The supply is disconnected and the energy level at the input terminals, 2 s after
disconnection, shall not be a HAZARDOUS ENERGY LEVEL.

NOTE It is assumed

that it will be possible to bridge the parts accidentally external to the equipment. There is no test to determine the

likelihood of bridging the parts.

2.1.1.9 Audio amplifiers in information technology equipment

Accessible circ
with either

- 2141
- 9.1.1

Compliance is

Yy " H 1 ] n £ L L 1 N Y L Il 1
UTLS, ITTITHTNdIS dlTU Pdalts Ul auliUu alTipinTlo ariu dosuUlialcU LITUUILS Stidll COUTTIPTY

.1 of this standard, or
of IEC 60065.

checked by inspection and, if necessary, by the tests of 9.1.1Cof IEC 60065,

during which the audio amplifiers are operated in accordance with 4.2.4 of IEG 60065.

2.1.2 Protection in service access areas

In a SeRvICE Acc

The requireme
EQUIPMENT, the ti

Bare parts at H

ESS AREA, the following requirements apply.

nts of 2.1.1.7 apply to all types of equipméent and for PERMANENTLY CONNECTED
me constant limit is 10 s. In addition, the.requirements of 2.1.1.8 apply.

hzARDOUS VOLTAGES shall be located or,guarded so that unintentional contact with

such parts is unlikely during service operations involving other parts of the equipment.

Bare parts at HhzarDOUs voLTAGE shall be located or guarded so that accidental shorting to seLv

CIRCUITS Or to T
unlikely.

No requiremen
parts that pres

v circuits (for example,~by-TooLs or test probes used by a SERvICE PERSON) iS

is specified regarding access to eLv circuits or to Tnv circuits. However, bare
BNt a HAzZARDOUS_ENERGY LEVEL Shall be located or guarded so that unintentional

bridging by comductive materials that might be present is unlikely during service operations

involving other

parts of the-equipment.

Any guards re$uired for compliance with 2.1.2 shall be easily removable and replaceable if

removal is nec

ssary for servicing.

Compliance is checked by inspection and measurement. In deciding whether or not
unintentional contact is likely, account is taken of the way a service PERSON heeds to gain access
past, or near to, the bare parts in order to service other parts. For determination of a HAzarRDOUS
ENERGY LEVEL see 2.1.1.5 ¢).
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2.1.3 Protection in restricted access locations

For equipment

to be installed in a RESTRICTED ACCESS LOCATION, the requirements for oPERATOR

ACCESS AREAs apply, except as permitted in the following four paragraphs.

In general, the

requirements of 2.1.1.7 and 2.1.1.8 apply except that they do not apply to

PERMANENTLY CONNECTED EQUIPMENT. However, appropriate markings and instructions shall be
provided for protection against energy hazards if a HAzARDOUS ENERGY LEVEL exists.

If a seconDARY cIRcuUIT at HAzARDOUs VOLTAGE iS used to supply a ringing signal generator that
complies with 2.3.1 b), contact with bare parts of the circuit is permitted with the test finger,

Figure 2A (see

contact is unlik¢

44 Ll
LB

O 4 1 b 1 T 1 P | ] Idload Hy e 1
. LT). TTOWTVET, SULIT PJdadllos olidllh DT oU TULAlTU UT yuadliuTu thiat urirmeTiiorial

Y.

Bare parts that present a HazaRDoUS ENERGY LEVEL Shall be located or guarded so that unintentional
bridging by conductive materials that might be present is unlikely.

No requirement
TNV-3 CIRCUITS.

Compliance i3
unintentional c(
bare parts. For|

is specified regarding contact with bare parts of Tnv-1 circuiTs, TNG=2 €IRcuITs and

checked by inspection and measurement. In deciding whether or not
ntact is likely, account is taken of the need to gain agcess past, or near to, the
determination of a HAzARDOUS ENERGY LEVEL See 2.1.1/5\6).

2.2 SELV circtits

2.2.1 General fequirements

seLv circuits shall exhibit voltages that are safe to touch both under normal operating conditions

and after a sing
the voltage limi

Compliance wif

e fault (see 1.4.14). If no external {oad is applied to the seLv circuiT (open circuit),
s of 2.2.2 and 2.2.3 shall not bé_exceeded.

h 2.2.1 to 2.2.4 is checked by inspection and relevant tests.

2.2.2 Voltaged under normal conditions

In a single seLv

CIRCUIT OF in interconnected seLv circuiTs, the voltage between any two conductors

of the seLv circyiT or circurts,\and between any one such conductor and earth (see 1.4.9), shall

not exceed 42,

NOTE 1 A circuit th

LV peak,Sor-60 V d.c., under normal operating conditions.

t meets the above requirements, but that is subject to overvoltages from a TELECOMMUNICATION NETWORK OF @ CABLE

TNY-1 CIRCUIT.

DISTRIBUTION SYSTEM, IS

NOTE 2 For normal

conditions, the seLv circurt voltage limit is the same for an ELv circuiT; an seLv circuir may be regarded as an ELv

circuT with additional protection under fault conditions.
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2.2.3 Voltages under fault conditions

Except as permitted in 2.3.2.1 b), in the event of a single fault (see 1.4.14), the voltages between
any two conductors of the seLv circuiT or circuits and between any one such conductor and earth
(see 1.4.9) shall not exceed 42,4 V peak, or 60 V d.c. (V; in Figure 2E.1 and Figure 2E.2) for
longer than 200 ms. Moreover, the voltage shall not exceed 71 V peak or 120 Vjgq, (V2 in
Figure 2E.1 and Figure 2E.2).

NOTE In Canada and the United States, the exception mentioned in 2.3.2.1 b) is not permitted.

120 Vo

VE

oV

su1636

Figure 2E.1 —|Voltages in SELV ¢ircuits under single fault conditions for a single pulse
above V,
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71 Vpeak

) AL

oV

su1637

Figure 2E.2 - Voltages in SELV circuits under single fault conditions for multiple pulses

For voltages halving a repetitive nature after a fault (for example, from power supplies in “hiccup”
mode), additiorfal pulses exceeding V4(but not exceeding V,) are permitted under the following

conditions:

— if ty £ 20 ms, t, shall be greater than-1 s;
— if t4 3 20 ms, t, shall be gredterthan 3 s; and
— t; shpll not exceed 2005ms.

A limit of 120 V¢4« applies ifithe’ pulse goes above V4 only once during time t4, for example see

Figure 2E.1.

A limit of 71 V4. applies if the pulse goes above V4 more than once during time t;, for example

see Figure 2E.2.

above V,

Except as permitted in 2.2.4, an seLv circuit shall be separated from a part at a HAzaARDOUS VOLTAGE
by one or more of the constructions specified in 2.9.4.

It is permitted for some parts of a circuit (for example, a transformer-rectifier circuit) to comply
with all of the requirements for seLv circuits and to be oreraTor-accessible, while other parts of
the same circuit do not comply with all of the requirements for seLv circuits and are therefore not
permitted to be opeErAaTOR-accessible.
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2.2.4 Connection of SELV circuits to other circuits

An seLv circulT is permitted to be connected to other circuits provided that, when the seLv circuit

is so connected

, all of the following conditions are met:

— except as permitted by 1.5.7 and 2.4.3, the seLv circuiT is separated by Basic

INSULATIOI

N from any primARY circulT (including the neutral) within the equipment; and

— the seLv circuir meets the limits of 2.2.2 under normal operating conditions; and

— except as specified in 2.3.2.1 b), the seLv circuir meets the limits of 2.2.3 in the

event
which t

If an seLv circu
complies with t

If an seLv circun
a HAZARDOUS VOL

— Dousl

— ane
BASIC IN

the seLv circuIT
same method.

NOTE For requirem

If an seLv circul]
SECONDARY CIRCUI
the seLv circuIT
1.4.14). In such
separation bety
be a single fau
in the transforn

H Lok (i A A 4 AN o Ll HY ) &
a SIYIT 1ault (oCT 1.5. 15 ) T UTT SELV CUIRUUIT UT TIT NS SECUNDARY  CIRUUTT 1TU

Ne SELV CIRCUIT iS connected.

T is connected to one or more other circuits, the seLv circuiT is that part which
e requirements of 2.2.2 and 2.2.3.

obtains its supply conductively from a seconpary circuiT which is separated from

TAGE circuit by either:

E INSULATION OF REINFORCED INSULATION; Of

hrthed conductive screen that is separated from the/razarbous VOLTAGE Circuit by

ULATION,

shall be considered as being separated from the Hazarbous voLTAGE circuit by the

nts in Norway, see 1.7.2.1 Note 6, 6.1.2.1 Note 2 and 6.1.2.2 Note.

is derived from a HAZARDOUS VOLTAGE SECONDARY CIRCUIT, and the HAZARDOUS VOLTAGE

Ir is separated from the PRIMABY-CIRCUIT by DOUBLE INSULATION OF REINFORCED INSULATION,

shall remain within the imits given in 2.2.3 under single fault conditions (see
a case, the short-circuiting of the insulation in a transformer that provides the
een the HAZARDOUS VOLTAGE SECONDARY cIRculT and the seLv circuit is considered to

t, for the purpose of applying the single fault conditions, provided the insulation

er passes an électrical strength test for Basic INsuLATION in accordance with 5.2.2.
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2.3 TNV circuits

2.3.1 Limits

In a single ™V circuiT or interconnected Tnv circuiTs, the voltage between any two conductors of
the ™v circuir or circuits and between any one such conductor and earth (see 1.4.9) shall
comply with the following.

a) TNV-1 CIRCUITS

The voltages do not exceed the following:

— the voltage limits in 2.2.2 for an seLv circuit under normal operating
conditions;

— the voltage limits of Figure 2F measured across a 5 000 Q + 2 % resistor in
the event of a single fault (see 1.4.14) within the equipment.

NOTE 1 In the evenf of a single insulation or component failure, the limit after 200 ms is the limit in 2.3.1 b) for‘a_tnv-2 circurT or Tnwv-3
circurt for normal opefating conditions.

Voltage V
1500 V peak

1 5004—"]

- 1500

For400V<U<1 500V: U=
T i
1000 / To

Limits |of 2.3.1.b)
400 V peak or d.c. 28{,’3@0%‘;““”9
500 e
A S I O (O e Iy T N I N
_—— e | = 1 I 1 =1 ] — — = Il Il Il Il Il |
0 _— T T 11 -
01 5 10 14 15 200 205  Time Tms
u v
T ms
To 1ms

SM429D

Figure 2F — Maximum voltages permitted after a single fault

b) TNv-2 circuiTs and TNV-3 CIRCUITS
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Except as permitted in 1.6.1.2, the voltages exceed the limits in 2.2.2 for an seLv D2
circuiT but do not exceed the following:

— when telephone ringing signals are present, voltages such that the signal
complies with the criteria of either Clause M.2 or Clause M.3;

— when other telephone signals are present, voltages such that the signal D2
complies with the criteria of Clause M.4; D2
— when telephone ringing signals or other telephone signals are not present: D2

los s £ L Lol lodlood 1 !
- a LUMPINativurnm ur vullayco, a.L. diiu U.L., SullT iat uridct TTuTTial

operating conditions:

U U
ac + dc < 1
71 120
and for voltages exceeding 42.4 V peak or 60 V d.c{the current flowing D2
through any resistance 2 000 ohms or greater connected across the voltage D2
source with other loads disconnected does notsexeeed 7.1 mA peak or 30 mA D2
d.c. D2

where
U,c is the peak value of the4a.c. voltage (V) at any frequency;
Uyc is the value of the'sc voLtace (V).
NOTE 2 When Uy, is zeto, U, can be up to 71 V peak.
NOTE 3 WheiV,. is zero, Uy, can be up to 120 V.
and

*‘the voltage limits of Figure 2F measured across a 5 000 Q £ 2 %
resistor in the event of a single fault (see 1.4.14) within the

equipment, except the limits after 200 ms specified in Figure 2F are D2
imi 314 D2

Compliance is checked by inspection and measurement.

NOTE 4 Telegraph and teletypewriter signals may be present on existing TELECOMMUNICATION NETWORKS. However, these
signals are considered to be obsolescent and their characteristics are not considered in this standard.
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2.3.2 Separation of TNV circuits from other circuits and from accessible parts

NOTE In Finland, Norway and Sweden, there are additional requirements for the insulation. See 6.1.2.1 Note 2 and 6.1.2.2 Note.

2.3.2.1 General requirements

NOTE 1 See also 6.

1.2,6.2and 7.3.

SELV-CIRCUITS, TNV-1 CIRcuUITS and accessible conductive parts shall be separated from tnv-2 circuiTs
and Tnv-3 circuits in such a way that in the event of a single fault (see 1.4.14) both of the

following condit

ions are met:

a) the
b) the
limits s

i

NOTE 2 In Canada
to accessible conduct

NOTE 3 Under norn
NOTE 4 The limits d
At the choice of
circulT. In this g
for a TNv-3 cIrcU
One of the met
Compliance is

2.3.2.2 Protec
The requiremer
Compliance is
INSULATION and i

1.4.14). Howev,
b) will not be e

voltages of Tnv-1 circuits do not exceed the limits of Figure 2F; and
Voltages of the seLv circuits and accessible conductive parts do not exceed the

pecified in 2:3-1-b)formvv-2-cireurrs-and-Tnv-s-ciRreuirs-under-normat-operating
s 2.2.3.

nd the United States, in the event of a single fault as described above, the limits of 2.2.3 apply to seLv circuits and

e parts.
al operating conditions, the limits of 2.2.2 always apply to each seLv circurr and aecessible conductive part.

f2.3.1 always apply to each T cRcurT.

the manufacturer, it is permitted to treat a Tnv=1."CIRCUIT Or @ TNV-2 CIRCUIT &S a TNV-3
ase, the Tnv-1 circulT or TNv-2 circulT shall-méet all the separation requirements
IT.

hods specified in 2.3.2.2, 2.3.2.3, 2.3.2.4 and 2.10.5.13 shall be used.

Checked as specified in 2.3.22, 2.3.2.3, 2.3.2.4 or 2.10.5.13.

ion by basic insulation

ts of 2.3.2.1 are(met if the parts are separated by BAsiC INSULATION.

checked by-inspection, measurement and electric strength testing of the sasic
necessary-by simulation of failures of components and the BAsic INSULATION (see

br, if itis.clear from a study of the circuit diagrams that the specified limits of 2.3.1
kceeded, failure of components and the sasic INsuLATION need not be simulated.

NOTE 1 The test of

2.3.5 is not required.

NOTE 2 Where Basic INsuLATION is provided and 6.2.1 also applies to this insulation, the test voltage prescribed in 6.2.2 is in most cases

higher than that for Basic INsULATION.

D2
D2
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2.3.2.3 Protection by earthing

The requirements of 2.3.2.1 are considered to be met if the seLv circuiT, TNv-1 ciRcuIT or
accessible conductive part is connected to the main protective earthing terminal in accordance
with 2.6.1 c) or d); and one of the following, a), b), c) or d) applies.

a) For pLuGGABLE EQUIPMENT, a separate protective earthing terminal is provided in
addition to the main protective earthing terminal, if any (see 2.6.4.1). The installation
instructions shall specify that this separate protective earthing terminal be permanently
connected to earth.

b) For -
to caBLg pDIsTRIBUTION sysTEMs that are all pluggable, a marking on the equipment and a
statement in the installation instructions shall be provided. These shall specify that-the
USER is o disconnect all TELECOMMUNICATION NETWORK connectors and CABLE DISTRIBUTION
sysTem gonnectors before disconnecting the Power suppLY CoRD.

c) For pLucaABLE EQUIPMENT TYPE A, the requirements of b) above apply, andin addition
the installation instructions shall specify that it be installed by a service ‘ferson and
connecfed to a socket-outlet with a protective earthing contact.

d) For PERMANENTLY CONNECTED EQUIPMENT there is no additional requirement.
NOTE If earthing is provided that is not in accordance with a), b), c) or d), see 2.3.2.4.

Compliance is fhecked by inspection and if necessary by simulation of failures of components
and insulation |such as are likely to occur in the equipmént (see 1.4.14). The voltage limits
specified in 2.312.1 shall be met.

Additionally, the test of 2.3.5 shall be conducted if\the Tnv-2 circuiT or TNv-3 circuIT is intended to
receive signals|or power that are generated externally during normal operation (for example, in
a TELECOMMUNICATION NETWORK). Single faults are- not simulated while conducting the test of 2.3.5.

Prior to the abpve tests, insulation that-does not meet the requirements for BASIC INSULATION iS
short-circuited. |However, if simulation’of failures would be more severe if conducted without
short-circuiting fthe insulation, thé test is conducted without short-circuiting.
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2.3.2.4 Protection by other constructions

Other constructions are permitted if they ensure that the voltage limits specified in 2.3.2.1 are
met, but do not rely on Basic INsuLATION or earthing, or by separation as specified in 2.10.5.13.

Compliance is checked by simulation of failures of components and insulation such as are likely
to occur in the equipment (see 1.4.14).

If earthing is provided that is not in accordance with 2.3.2.3 a), b), ¢) or d), the tests are
conducted with the EUT not connected to earth. The voltage limits specified in 2.3.2.1 shall be

met.

Additionally, the
receive signals
a TELECOMMUNICA

Prior to the ab
short-circuited.
short-circuiting

2.3.3 Separati

b test of 2.3.5 shall be conducted if the Tnv-2 circuiT or TNv-3 ciRcUIT iS intended to
or power that are generated externally during normal operation (for examplé, in
TION NETWORK). Single faults are not simulated while conducting the test of 2.8.5.

pve tests, insulation that does not meet the requirements for Basic JNSULATION S
However, if simulation of failures would be more severe if conducted without
the insulation, the test is conducted without short-circuiting.

bn from hazardous voltages

Except as pernitted in 2.3.4, a Tnv circuiT shall be separated fromcCiteuits at HAzARDOUS VOLTAGE

by one or more
Compliance is
2.3.4 Connect
Except as perm
that it is separg
equipment.

NOTE 1 The limits

If a TNV clrculT
complies with 2

If a TNV clrcuIT
a HAZARDOUS VOL

of the constructions specified in 2.9.4.

checked by inspection and measurement.

on of TNV circuits to other circuits

itted in 1.5.7, a Tnv circuiT is permitted to be connected to other circuits, provided
ted by Basic INsuLATION from any{PriMARY circuiT (including the neutral) within the
f2.3.1 always apply to T™w ciRcyTS!

is connected to(ome or more other circuits, the T~ circuiT is that part which
.3.1.

bbtains itS«Supply conductively from a seconpaRry circuir which is separated from
FAGE Circuit by:

- DOUBlIE INSULATION OF REINFORCED INSULATION; Or

— the use of an earthed conductive screen that is separated from a HAzARDOUS VOLTAGE
circuit by BASIC INSULATION;

the Tnv circuiT shall be considered as being separated from the Hazarpous voLTAGE circuit by the
same method.

If a TNV circuiT is derived from a HAZARDOUS VOLTAGE SECONDARY CIRCUIT, and the HAZARDOUS VOLTAGE
SECONDARY CIRCUIT iS separated from the PRIMARY CIRCUIT DY DOUBLE INSULATION OF REINFORCED INSULATION,
the Tnv circuir shall remain within the limits given in 2.3.1 under single fault conditions (see
1.4.14). In such a case, the short-circuiting of the insulation in a transformer that provides the
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separation between the HAzARDOUS VOLTAGE SECONDARY CIRcuIT and the Tnv circurt is considered to

be a single faul

t, for the purpose of applying the single fault conditions, provided the insulation

in the transformer passes an electrical strength test for Basic INsuLATION in accordance with 5.2.2.

Compliance is checked by inspection, and by simulation of single faults (see 1.4.14) such as are
likely to occur in the equipment. No such simulated fault shall cause the voltage across a 5 000
Q * 2 % resistor, connected between any two conductors of the Tnv circuiT or between one such

conductor and

earth, to fall outside the shaded area of Figure 2F (see 2.3.1). Observation is

continued until stable conditions have existed for at least 5 s.

NOTE 2 For requirements in Norway, see 1.7.2.1 Note 6, 6.1.2.1 Note 2 and 6.1.2.2 Note.

2.3.5 Test for
This test is only
A test generat
operating volta
specification, a
an internal imp

NOTE The above te

pperating voltages generated externally

conducted if specified in 2.3.2.3 or 2.3.2.4.

pr specified by the manufacturer is used, representing the maximumn normal
je expected to be received from the external source. In the absence of such a

test generator is used that provides 120 V + 2 V a.c. at 50 Hz or 60 Hz and has
bdance of 1 200 Q + 2 %.

t generator is not intended to represent the actual voltages on the TELECOMMUNICATION'NETWORK but to stress the circuit

of the EuT in a repeatgble manner.

The test geng|
equipment. On
equipment (seq
that no further

During the tes
comply with 2.2

The test is repf
of the equipme

rator is connected between the TELECOMMUNIGATION NETWORK terminals of the
e pole of the test generator is also connected to the earthing terminal of the

Figure 2G). The test voltage is applied-fef-a maximum of 30 min. If it is clear
Heterioration will take place, the test is_terminated earlier.

the seLv circuit, TNV-1 circUIT or-accessible conductive part shall continue to
2.

pated after reversing the-connections to the TELECOMMUNICATION NETWORK terminals
Nt
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NETWORK terminals

EUT

N
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generator

=il
L
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Figure 2G — Test generator

2.4 Limited cyrrent circuits
2.4.1 General fequirements
LIMITED CURRENT ¢IrcuiTs shall be so designed that the limits specified in 2.4.2 are not exceeded
under normal operating conditions and intheevent of a single failure within the equipment (see

1.4.14 and 1.5.f).

Except as permlitted in 2.4.3, segregation of accessible parts of LmTep current circuits from other
circuits shall bg as described in 2.2 for seLv circuiTs.

Compliance with 2.4.1 to-2:4.3 is checked by inspection, measurement and, when necessary,
by test.

NOTE1 An accessiEIIe cenductive part or circuit separated from another part by bouBLE INSULATION OF REINFORCED INSULATION that is bridged

by a resistor or grouplef+esistors-is-teated-as-a-timTER-CURRENT-EREUIFSee—=5-7)

NOTE 2 A LMITED CURRENT CIRCUIT may be derived from either a PRIMARY CIRCUIT OF SECONDARY CIRCUIT.


https://ulnorm.com/api/?name=UL 60950-1 2019.pdf

86

CAN/CSA-C22.2 NO. 60950-1-07 ¢ UL 60950-1

2.4.2 Limit val

ues

For frequencies not exceeding 1 kHz, the steady-state current drawn through a non-inductive
resistor of 2 000 Q + 10 % connected between any two parts of a LIMITED CURRENT CIRCUIT, Of
between any such part and earth (see 1.4.9), shall not exceed 0,7 mA peak, or 2 mA d.c.

For frequencies above 1 kHz, the limit of 0,7 mA is multiplied by the value of the frequency in
kilohertz but shall not exceed 70 mA peak.

Alternatively, it

is permitted to use the measuring instruments of Annex D instead of the

non-inductive resistor of 2 000 Q + 10 % mentioned above.

When using th
current is calcu
not exceed 0,7

NOTE 1
should be connected

If one side
When using thg
exceed 0,7 mA
For parts not e

For parts whos
d.c., the circuit

NOTE 2 The limit of

a)

-

measuring instrument of Figure D.1, the voltage, U,, is measured and the
lated by dividing the measured voltage, U,, by 500. The calculated value shall
mA peak.

f the LimiITED CURRENT circuIT has a conductive connection to earth, point B of the measuring instrumentjof Figure D.1
o that side.

measuring instrument of Figure D.2, the measured value of the’current shall not
peak.

ceeding 450 V peak or d.c., the circuit capacitancesshall not exceed 0,1 pF.

b voltage, U, exceeds 0,45 kV peak or d.c., but:does not exceed 15 kV peak or
capacitance shall not exceed 45/U nF, where\lJ is expressed in kilovolts.

45/U corresponds to an available stored charge of 45 puC.

For parts whosg voltage, U, exceeds 15 kV peak end.c., the circuit capacitance shall not exceed

700/U 2 nF, wh
NOTE 3 The limit of
2.4.3 Connect

LIMITED CURRENT (
that the followin

— the |
conditid

bre U is expressed in kilovolts:
700/U 2 corresponds to an available‘engrgy of 350 mJ.
on of limited current circuits to other circuits

IrRcuITs are permitted to be supplied from or connected to other circuits, provided
g conditions_are met:

MITED GURRENT CIRCUIT meets the limits of 2.4.2 under normal operating
ns;

— the umITED CURRENT ciRrcuIT continues to meet the limits of 2.4.2 in the event of a
single failure of any component or insulation in the LmITED cURRENT circulT, or of any
component or insulation in the other circuit to which it is connected.

If a LIMITED CURRENT CIRcUIT iS connected to one or more other circuits, the LIMITED CURRENT CIRCUIT iS

that part which

complies with the requirements of 2.4.1.

MARCH 27, 2007
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2.5 Limited power sources P.2
NAE

A limited power source shall comply with one of the following, a), b, c) or d):

a) the output is inherently limited in compliance with Table 2B; or

b) a linear or non-linear impedance limits the output in compliance with Table 2B. If a
positive temperature coefficient device is used, it shall:

— pass the tests specified in IEC 60730-1, Clauses 15, 17, J.15 and J.17; or

c) are
complig
inthe r
fault bg
suitable

d) an g
with Ta

Where an ove
non-autoreset,

A limited powe
source that is 1
isolating transfq

Compliance is (
of the manufag
measurements

The non-capad
measured valu

Simulated fault
the above max

- IIIUUt ti 1< IUL{U;IUIIIUI Itb ;II iEC GG Ul a UIUV;LJU fUI Ty}JU ZAL abtiUlI,

pulating network, or an integrated circuit (IC) current limiter, limits the outputiin
nce with Table 2B, both with and without a simulated single fault (see 1.4.14)

pgulating network or the IC current limiter (open circuit or short circuit)~A single

tween the input and output is not conducted if the IC current limiter ineets a
test program as given in Annex CC;

vercurrent protective device is used and the output is limited\incompliance
ble 2C.

rcurrent protective device is used, it shall be asfuse or a non-adjustable,
blectromechanical device.

- source operated from an Ac maINs suppLy, Oohd battery-operated limited power
echarged from an ac mains suppLy while supplying the load, shall incorporate an
rmer.

thecked by inspection and measurement and, where appropriate, by examination
turer’'s data for batteries. Battefies shall be fully charged when conducting the
for U,, and Is, according to Tables 2B and 2C.

tive load referred to jm~Tables 2B and 2C is adjusted to give the maximum
p of I, or S.

5 in a regulating network, required according to item c) above, are applied under
mum measured values of Ig, or S.
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Table 2B - Limits for power sources without an overcurrent protective device

Output voltage 2

Output current b d

Apparent power ¢ d

(Uoo) (lsc) €]

V a.c. Vd.c. A VA
<30 <30 <8,0 <100
- 30 < Uy <60 <150/ Uqe <100

a8 Uy Output voltage measured in accordance with 1.4.5 with all load circuits disconnected. Voltages are for
substantially sinusoidal a.c. and ripple free d.c. For non-sinusoidal a.c. and d.c. with ripple greater than 10 % of the
peak, the peak voltage shall not exceed 42,4 V.

Ise: Maximum output current with any non-capacitive load, including a short-circuit.

¢ S(VA): Maxim
d  Measurement
60 s for a positive]

PG W Y bl i ! ’
T oOtput vy witiT arty norr-capactiveToac

f Isc and S are made 5 s after application of the load if protection is by an electronic circuit and
temperature coefficient device or in other cases.
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Table 2C - Limits for power sources with an overcurrent protective device

Output voltage 2

Output current b d

Apparent power © 9

Current rating of

overcurrent
protective device ©

(Uog) (lso) €]
V a.c. V d.c. A VA A
<20 <20 <5,0
20 < Uy £ 30 20 < Uy £ 30 <1 000/Uy < 250 < 100/ Upe
- 30 < Uy £ 60 < 100/Uye

@) U,: Output vol

ltage measured in accordance with 1.4.5 with all load circuits disconnected. Voltages are for

substantially sinu
the peak, the pea
0 Je: Maximum
application of the
© S (VA): Maxir
4 Current limitin
bypassed.

NOTE The reas
amount of energy
protective devices|
e  The current r
circuit within 120

idal a.c—and rippln free d.c-Fornon-sinusoidal a.c—and for d.cwith rippla grnnfnr than 10 % of
voltage shall not exceed 42,4 V.

butput current with any non-capacitive load, including a short-circuit, measured 60 s after
oad.

hum output VA with any non-capacitive load measured 60 s after application of the load.
) impedances remain in the circuit during measurement, but overcurrent protective deyices are

n for making measurements with overcurrent protective devices bypassed is to detérmine the
that is available to cause possible overheating during the operating time of the overcurrent

htings of overcurrent protective devices are based on fuses and circuit-breakers that break the

with a current equal to 210 % of the current rating specified in the table.

2.6 Provisiong for earthing and bonding

NOTE For additional
2.3.24,233, 234,16

2.6.1 Protectiy

The following
terminal of the

a) Acc
a singlq

b) Part
C) SELV

2.3.2.3
DISTRIBU

requirements with regard to earthing of equipment to be connetted to TELECOMMUNICATION NETWORKS, see 2.3.2.3,

.1.1 and 6.1.2; and for cABLE DISTRIBUTION SYSTEMS, see 7.2 and (7.4.1.
e earthing

arts of equipment shall be reliably connected to the main protective earthing
bquipment.

bssible conductive partsithat might assume a Hazarpous voLTAGe in the event of
fault (see 1.4.14).

S to be earthed as“required by 2.9.4 d) or e).
cIrcuITs, TRV circuits and accessible conductive parts required to be earthed by

or 2.3.2.4,"if the power source is not a TELECOMMUNICATION NETWORK Of @ CABLE
FION SYSTEM.

NAE

NAE

d) seLv
2.3.2.3,
SYSTEM.

e) Circ
could n
are req

CIRCUITS, TNV CIReuITs and-accessibteconductive partsrequired-tobeearthed by
if the power source iS a TELECOMMUNICATION NETWORK Of @ CABLE DISTRIBUTION

uits, transformer screens and components (such as surge suppressors) that
ot assume a Hazarpous VOLTAGE in the event of a single fault (see 1.4.14) but
uired to be earthed in order to reduce transients that might affect insulation (for

example, see 6.2.1 and 7.4.1).
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f) seLv circuits and Tnv circuiTs that are required to be earthed in order to reduce or
eliminate ToucH CURRENT 1O @ TELECOMMUNICATION NETWORK OF @ CABLE DISTRIBUTION SYSTEM(See

5.1.8.1).

NOTE Parts a), b)

other currents.

and c) are likely to carry fault currents intended to operate overcurrent protective devices. Parts d), e) and f) carry

In serviCE ACCESS AREAS, Where conductive parts, such as motor frames, electronic chassis, etc.,
might assume a Hazarbous VoOLTAGE in the event of a single fault (see 1.4.14), either these
conductive parts shall be connected to the main protective earthing terminal or, if this is
impossible or impracticable, a suitable marking shall indicate to a service person that such parts

are not earthe

Compliance is

() Lol L 1 ! (e oo 1 H & L !
altu ohuuiu U CITTURTU TUT FAZARDUUS VULTAGE UTITUTT DCITTY tTUULTITU.

Checked by inspection and, where appropriate, by the test specified in 2.6.3.

2.6.2 Functiorjal earthing

If FUNCTIONAL EAl

FUNCTIONAL EART!

— the

}:]THING of accessible conductive parts is necessary, all of the following-apply to the
ING Circuit:

FUNCTIONAL EARTHING circuit shall be separated from parts at #AZARDoOUS VOLTAGES in

the eqyipment by either:

— itis

® DOUBLE INSULATION OI' REINFORCED INSULATION, Or

e a protectively earthed screen or another pretectively earthed conductive
part, separated from parts at HAzarDouUSs voLFAGES by at least BASIC INSULATION;
and

permitted to connect the FUNCTIONAL-EARTHING Circuit to a protective earth terminal

or t0 a PROTECTIVE BONDING CONDUCTOR; and

— wiring terminals to be used only for the connection of FuncTionaL EARTHING shall be
marked bythe symbol J, (IEC 60417-5020:2002-10). These terminals shall not be

marked with the symbol == (60417-1IEC-5017), or with the symbol ® (60417-IEC-5019).

However, these symbols may be used for a wiring terminal provided on a component
for example. a terminal block) or subassembly: and

— fori

nternal FUNCTIONAL EARTHING conductors, the colour combination green-and-yellow

shall not be used except in multipurpose preassembled components (for example,
multi-conductor cables or EMC filters).

For equipment having a power supply cord where a conductor with green-and-yellow insulation
is used only to provide a FUNCTIONAL EARTHING connection:

DI
DI
DI
DI

DI
DI

DI
DI
DI
DI
DI
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— the equipment shall not be marked with the symbol @, IEC 60417-5172 (2003-02);

and

— the equipment shall be marked with the symbol & , IEC 60417-6092 (2011-10).

These symbols

There are no rg
EARTHING condud

Compliance is

2.6.3 Protectiy

2.6.3.1 General

PROTECTIVE EAR
current-carrying

The requireme
PROTECTIVE BONDI

For proTECTIVE
2.6.1 d), the re

For PROTECTIVE

2.6.1 e) and 2.
be adequate fo
that is the cond

1 1 el (e
oAl T1IOU DT USTU TUT ULASS T EQUIFVMIENT.

quirements other than those in 3.1.9 regarding the termination of this FuNCTIONAL
tor at the equipment end.

checked by inspection.

e earthing conductors and protective bonding conductors

[HING CONDUCTORS and PROTECTIVE BONDING conDueTers shall have sufficient
capacity.

hts of 2.6.3.2, 2.6.3.3 and 2.6.3.4 apply to PROTECTIVE EARTHING CONDUCTORS and
NG conpbucTors provided to comply with 2.6-1¢a), b) and c).

EARTHING CONDUCTORS and PROTECTIVE. BONDING CONDUCTORS provided to comply with
luirements and test of 2.6.3.4 e) apply.

EARTHING CONDUCTORS and PROTEETIVE BONDING CONDUCTORS provided to comply with
5.1 f), and for FuNcTIONAL EARTHING conductors, the current-carrying capacity shall
[ the actual current under-normal operating conditions, in accordance with 3.1.1,
uctors are not requifed to carry fault currents to earth.

DI

DI

DI

DI
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2.6.3.2 Size of protective earthing conductors

PROTECTIVE EARTHING CONDUCTORS in power supply cords supplied with the equipment shall comply
with the minimum conductor sizes in Table 3B (see 3.2.5).

Compliance is checked by inspection and measurement.

2.6.3.3 Size of protective bonding conductors

PROTECTIVE BONDING CONDUCTORS Shall comply with one of the following:

O\

— the m

H 1 n H HO. P | QR [ Q
mrmurnT COTTUULLIUT SIZTS 1T TdUIT b (oTT v.c.J), Ul

— the rpquirements of 2.6.3.4 and also, if the PrRoTECTIVE CURRENT RATING Of the circuitis
more than 46 20 A, with the minimum conductor sizes in Table 2D; or

— for cpmponents only, be not smaller than the conductors supplying powefto the
compoment.

The proTECTIVE GURRENT RATING Of the circuit (used in Table 2D and in the test ©f2.6.3.4) depends
on the provision and location of overcurrent protective devices. It shall beé:taken as the smallest

of a) or b) or c),

as applicable.

a) For pPLUGGABLE EQUIPMENT TYPE A, the PROTECTIVE CURRENT RATING is the rating of an
overcuirent protective device provided external to the equipment (for example, in the
building wiring, in the mains plug or in an equipmentrack) to protect the equipment,

with a n

inimum of 16 A.

NOTE 1 In most coyntries, 16 A is considered to be suitable as the proTEETIVE cURRENT RATING Of the circuit.

NOTE 2 In Canada fnd United States, the proTecTIVE CURRENT RATING/Of the circuit is taken as 20 A.

NOTE 3 In the Unitgd

Kingdom, the current rating of the Girctit shall be taken as 13 A, not 16 A.

b) For pLuGGABLE EQUIPMENT_TYPE B and PERMANENTLY CONNECTED EQUIPMENT(See 2.7.1), the
PROTECT|VE CURRENT RATING1S) the maximum rating of the overcurrent protective device
specifigd in the equipment installation instructions to be provided external to the

equipmee

nt (see 1.2.2:3).

¢) For pny of\the above equipment, the PROTECTIVE CURRENT RATING is the rating of an
overcu(;tent protective device, if provided in or as part of the equipment, that protects

the cir

it or part required to be earthed.

Compliance is checked by inspection and measurement.

D1

NAE
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Table 2D — Minimum size of protective bonding conductors

PROTECTIVE CURRENT
RATING of the circuit under
consideration

Minimum conductor sizes

Up to and including Cross-sectional area AWG or kemil
A
mm2 (cross-sectional area in mm?)
20 Size not specified Size not specified
25 1,5 14 (2)
32 2,5 12 (3)
40 40 10 (5)
63 6,0 8 (8)
80 10 6 (13)
100 16 4 (21)
125 25 2 (33)
160 35 1 (42)
190 50 0 (53)
230 70 000 (85)
260 95 0000 (107)
300 120 250 kemil (126)
340 150 300 kemil (152)
400 185 400 kemi}~{202)
460 240 500 kefmil™(253)

NOTE AWG and kemil sizes are provided for information only. The associated cross-sectional areas have been
rounded to show gignificant figures only. AWG refers to the American Wiré;Gage and the term “cmil” refers to
circular mils wherg¢ 1 circular mil is the area of a circle having a diameter>of 1 mil (one thousandth of an inch).
These terms are Jommonly used to designate wire sizes in North Ameérica.
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2.6.3.4 Resistance of earthing conductors and their terminations

Earthing conductors and their terminations shall not have excessive resistance.

PROTECTIVE EARTHING CONDUCTORS are considered to comply without test.

PROTECTIVE BONDING CONDUCTORS that meet the minimum conductor sizes in Table 3B (see 3.2.5)
throughout their length and whose terminals all meet the minimum sizes in Table 3E (see 3.3.5)

are considered to comply without test.

PROTECTIVE BONDING CONDUCTORS and their terminals of non-standard constructions, such as printed D1

Wiring Qrotectiv traces—shaltatsobe—evaitated—imaccordance—with—the—timited—Short=Circuit D1
Test in CSA C42.2 No. 0.4, Bonding of Electrical Equipment. PROTECTIVE BONDING conbucTors that D1
can be determined to meet the equivalent of the minimum conductor sizes in Table 2D and @re D1
provided with términals not more than one size smaller than the sizes in Table 3E (see 3.8'5) D1
shall be considéred to comply without test. D1
NOTE _ Short-circuit Jalues for d.c. equipment and systems are under consideration. DE

Compliance is
do not meet th
whose terminal,

The voltage drd
for the time per
shall not excee
and the point i

Checked by inspection, measurement and, for PROTECTIVE BONDING CONDUCTORS that
e minimum conductor sizes in Table 3B (see 3.2.5) throughout their length or
5 do not all meet the minimum sizes in Table 3E (see 3:3.5), by the following test.

p in & PROTECTIVE BONDING CONDUCTOR iS measured after'conducting the test current
od specified below. The test current can be eithétra.c. or d.c. and the test voltage
[l 12 V. The measurement is made between the 'main protective earthing terminal
h the equipment that is required by 2.6.1~t6’ be earthed. The resistance of the

PROTECTIVE EARTHING CONDUCTOR IS not included in the measurement. However, if the proTECTIVE

EARTHING CONDUC
test circuit but
earthing termin

On equipment
by means of or
or unit, the res
measurement.

protective devid

ror is supplied with the equipment,.itis*permitted to include the conductor in the
the measurement of the voltage~drop is made only from the main protective
bl to the part required to be earthed.

Wwhere the protective earth.connection to a subassembly or to a separate unit is
e core of a multicore cable that also supplies mains power to that subassembly
istance of the PROTECTIVE BONDING CONDUCTOR in that cable is not included in the
However, this option:is only permitted if the cable is protected by a suitably rated
e which takes \into account the size of the conductor.

If the protectio

of an séur~CircuiT or a Tnv circuiT is achieved by earthing the protected circuit

itself in accordance with/2.9.4 e), the resistance and the voltage drop limits apply between the
earthed side of|the protected circuit and the main protective earthing terminal.

If the circuit is protected by earthing the winding of a transformer supplying the protected circuit,
the resistance and the voltage drop limits apply between the unearthed side of the winding and
the main protective earthing terminal. The Basic iINsuLATION between the primary and secondary
windings is not subjected to the single fault testing required by 5.3.7 and 1.4.14.

Care is taken that the contact resistance between the tip of the measuring probe and the
conductive part under test does not influence the test results.

The test current, duration of the test and test results are as follows:
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a) For

equipment powered from a mains suppLy, if the PROTECTIVE CURRENT RATING Of the

circuit under test (see 2.6.3.3) is 16 A or less, the test current is 200 % of the
PROTECTIVE CURRENT RATING applied for 120 s.

The resistance of the PROTECTIVE BONDING CONDUCTOR, calculated from the voltage drop,
shall not exceed 0,1 Q. After the test, the proTECTIVE BoNDING conpucToR Shall not be
damaged.

b) For

equipment powered from an Ac MAINS SuPPLY, If the PROTECTIVE CURRENT RATING Of

the circuit under test exceeds 16 A, the test current is 200 % of the PROTECTIVE CURRENT
RATING and the duration of the test is as shown in Table 2E.

Table 2E - Test duration, a.c. mains supplies

PROTECTIVE CURRENT RATING of the circuit (l,,c) Duration of the test
A min
<30 2
30 < |, < 60 4
60 < |, < 100 6
100 < I, < 200 8
> 200 10

The voltage dr
PROTECTIVE BOND

c) As 4
of the ¢
CONDUCT
instruct
% of th
time-cu
the tim

The vo
test the

d) For
the cirg
the ma

The vo

bp in the proTECTIVE BONDING conpucTor shall not exceed 2,5 V. After the test the
G conpucTor shall not be damaged.

n alternative to b) above, the tests are basedon the time-current characteristic
vercurrent protective device that limits the™ault current in the PROTECTIVE BONDING
oRr. This device is either one provided in the EUT or specified in the installation
jons to be provided external to the-equipment. The tests are conducted at 200
£ PROTECTIVE CURRENT RATING, for the~duration corresponding to 200 % on the
rrent characteristic. If the duration for 200 % is not given, the nearest point on
p-current characteristic is used-:

tage drop in the proTECTIVE BONDING conpucToR shall not exceed 2,5 V. After the
PROTECTIVE BONDING<CONDUCTOR Shall not be damaged.

equipment powered from a pc MAINS suppLy, if the PROTECTIVE CURRENT RATING Of
uit under testiexceeds 16 A, the test current and duration are as specified by
hufacturel:

tage drop in the proTECTIVE BONDING conpucTor shall not exceed 2,5 V. After the

test the

PROTECTIVE BONDING cONDUCTOR Shall not be damaged.

e) For

PROTECTIVE BONDING CONDUCTORS provided to comply with 2.6.1 d), the test current

is 150 % of the maximum current available under normal operating conditions from the
TELECOMMUNICATION NETWORK OF CABLE DISTRIBUTION SYSTEM (If known) with a minimum of 2 A,
applied for 120 s. The voltage drop in the proTECTIVE BONDING conpucTor shall not
exceed 2,5 V.
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2.6.3.5 Colour of insulation

The insulation of the PROTECTIVE EARTHING coNDUCTOR in a power supply cord supplied with the
equipment shall be green-and-yellow.

If a PROTECTIVE BONDING CONDUCTOR S insulated, the insulation shall be green-and-yellow except in
the following two cases:

— for an earthing braid, the insulation shall be either green-and-yellow or transparent;

— for a PROTECTIVE BONDING CONDUCTOR in assemblies such as ribbon cables, busbars,

pl’lnted VViIiIIH, Utb., ally uuiuw ;D }.}GllllittcuI pluviu'cu' t; |at "o III;D;IItUIpIGtat;UII Uf t:IU
use of the conductor is likely to arise.

Except as perrpitted in 2.6.2, the colour combination green-and-yellow shall be used only’to
identify PROTECT|VE EARTHING CONDUCTORS and PROTECTIVE BONDING CONDUCTORS.

Compliance is ¢hecked by inspection.
2.6.4 Terminals
2.6.4.1 Genergl

The requirements of 2.6.4.2 and 2.6.4.3 apply only to protective‘earthing terminals provided to
comply with 2.4.1 a), b) and c).

NOTE For additiona| requirements concerning terminals, see 3.3.

For protective darthing provided to comply with 2.6.1-d), e) and f), it is sufficient for the terminals
to comply with B.3.

2.6.4.2 Protective earthing and bonding terminals

Equipment required to have protective earthing shall have a main protective earthing terminal.
For equipment ith a pETACHABLE PQWER SUPPLY CORD, the earthing terminal in the appliance inlet is
regarded as thg¢ main protective(earthing terminal.

If equipment i provided with*more than one supply connection (for example, with different
voltages or frequencies.ér-as backup power), it is permitted to have a main protective earthing
terminal associpted with/each supply connection. In such a case, the terminals shall be sized
according to th¢ rating of the associated supply input.

Terminals shall be designed to resist accidental loosening of the conductor. In general, the
designs commonly used for current-carrying terminals, other than some terminals of the pillar
type, provide sufficient resilience to comply with this requirement; for other designs, special
provisions, such as the use of an adequately resilient part which is not likely to be removed
inadvertently, shall be used.

Except as noted below, all pillar, stud or screw type protective earthing and protective bonding
terminals shall comply with the minimum size requirements of Table 3E (see 3.3.5).

NAE
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Where a terminal for a pRoTECTIVE BONDING conpucTor does not comply with Table 3E (see 3.3.5),
the test of 2.6.3.4 shall be applied to the proTECTIVE BONDING conbucTOR path in which the terminal
is used.

The main protective earthing terminal for PERMANENTLY CONNECTED EQUIPMENT shall be

— located so that it is readily accessible while making the supply connections; and

— provided with factory installed pillar terminals, studs, screws, bolts or similar
terminals, together with the necessary fixing hardware, if a PROTECTIVE EARTHING

conbucTor larger than 7 mm? (3 mm diameter) is required.

Compliance is

Checked by inspection and measurement.

2.6.4.3 Separation of the protective earthing conductor from protective bonding

conductors

Separate wiring
PROTECTIVE EARTH
provided, and d

However, it is
PERMANENTLY CON
EQUIPMENT havin
of the pPRoOTECTIV
CONDUCTORS. Th¢
PROTECTIVE BONDI

terminals, which may be on the same busbar, shall be provided,~one for the
ING CONDUCTOR, Or one for each PROTECTIVE EARTHING CONDUCTOR if miore than one is
ne or more for PROTECTIVE BONDING CONDUCTORS.

permitted to provide a single wiring terminal of the 'screw or stud type in
NECTED EQUIPMENT having a NON-DETACHABLE POWER SYPRLY CORD, and in PLUGGABLE
) a special NON-DETACHABLE POWER SUPPLY coRD, provided that the wiring termination
E EARTHING CONDUCTOR IS separated by a nut from that of the proTECTIVE BONDING
order of stacking of the terminations of the prRoTECTIVE EARTHING conDuCTOR and the
NG CONDUCTORS iS not specified.

It is also permifted to provide a single wiring terminal;in equipment with an appliance inlet.

Compliance is

2.6.5 Integrity

checked by inspection.

of protective earthing

2.6.5.1 Intercgnnection of equipment

In a system of
for all equipme
equipment in th

Equipment tha
earthing circuits

interconnected, equipment, the protective earthing connection shall be ensured
"t requiring.a protective earthing connection, regardless of the arrangement of
e system:

contains a PROTECTIVE BONDING CONDUCTOR to maintain continuity of protective
to_other equipment in the system, shall not be marked with the symbol © (IEC

60417-5172 (D

2003-02)).

Such equipment shall also provide power to the other equipment in the system (see 2.6.5.3).

Compliance is checked by inspection.
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2.6.5.2 Components in protective earthing conductors and protective bonding

conductors

PROTECTIVE EARTHING CONDUCTORS and PROTECTIVE BONDING CONDUCTORs Shall not contain switches or

overcurrent pro

tective devices.

Compliance is checked by inspection.

2.6.5.3 Disconnection of protective earth

Protective earthing connections shall be such that disconnection of a protective earth at one

point in a unit gre—systemdoesnotbreak-theprotectiveearthing—conmectiontoothrerparts—or—

units in a syste
Compliance is
2.6.5.4 Parts t

Protective earth
in each of the f

— the @
— apld
—ana
Compliance is
2.6.5.5 Parts r
Protective earth
for servicing otk

is removed at t

Compliance is

M, unless the relevant hazard is removed at the same time.
checked by inspection.
hat can be removed by an operator

ing connections shall make earlier and break later than the supply connections
bllowing:

onnector of a part that can be removed by an opERATOR;

g on a power supply cord;

ppliance coupler.

Checked by inspection.

emoved during servicing

ing connections shall be sodesigned that they do not have to be disconnected
er than for the removal of\thie part which they protect unless the relevant hazard

he same time.

Checked by inspection.
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2.6.5.6 Corrosion resistance

Conductive parts in contact at protective earthing and protective bonding terminals and

connections shall not be subject to significant corrosion due to electrochemical action in any

working, storage or transport environment conditions as specified in the instructions supplied

with the equipment. Combinations above the line in Annex J shall be avoided. Corrosion

resistance can be achieved by a suitable plating or coating process.

Compliance is checked by inspection and by reference to the table of electrochemical potentials

(Annex J).

2.6.5.7 Screwsgforprotectivebonding NAE

NOTE The following

Self-tapping (th
permitted to pr

during servicing.

In any case, th
be not less tha
metal part to in

requirements are additional to those in 3.1.6.

read-cutting and thread-forming) and spaced thread (sheet metal) serews are
pvide protective bonding but it shall not be necessary to disturb thefconnection

p thickness of the metal part at the point where a screw is threaded into it shall
h twice the pitch of the screw thread. It is permitted to use 1ocal extrusion of a
Crease the effective thickness.

At least two scfews shall be used for each connection. Howeverg.it iS permitted to use a single

self-tapping scH
threaded into it
a screw of the
Compliance is
2.6.5.8 Relian

Protective earth

Compliance is

ew provided that the thickness of the metal partat the point where the screw is
is @ minimum of 0,9 mm for a screw of the thread-forming type and 1,6 mm for
hread-cutting type.

checked by inspection.

te on telecommunication network or cable distribution system

ing shall not rely on a TELEGOMMUNICATION NETWORK OF & CABLE DISTRIBUTION SYSTEM.

checked by inspection,
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2.7 Overcurrent and earth fault protection in primary circuits

2.7.1 Basic requirements

Protection in primARY circuiTs against overcurrents, short-circuits and earth faults shall be
provided, either as an integral part of the equipment or as part of the building installation.

If PLUGGABLE EQUIPMENT TYPE B OF PERMANENTLY CONNECTED EQUIPMENT relies on protective devices
external to the equipment for protection, the equipment installation instructions shall so state and
shall also specify the requirements for short-circuit protection or overcurrent protection or, where
necessary, for both.

NOTE In the memb

must, with certain exd
Compliance is
2.7.2 Faults n

Protection agai
wiring in a PRIM

Compliance is

r countries of CENELEC and in China, the protective devices necessary to comply with the requirements of 5.3
Pptions, be included as part of the equipment.

checked by inspection.
bt simulated in 5.3.7

nst faults not covered in 5.3.7 (for example, short-circuits to protective earth from
Ry circuIT) need not be fitted as an integral part of the equipment.

Checked by inspection.

2.7.3 Short-cincuit backup protection

adequate bre

king (rupturing) capacity to interrupt\the maximum fault current (including

Unless approp;’liate short-circuit backup protection is previded, protective devices shall have

short-circuit cu

For PERMANENTLY
backup protecti

For pLUGGABLE E
backup protecti

NOTE If fuses com

rent) which can flow.

CONNECTED EQUIPMENT OF PLUGGABLEEQUIPMENT TYPE B, it iS permitted for short-circuit
pn to be in the building installation.

QUIPMENT TYPE A, the building installation is considered as providing short-circuit
pon.

lying with IEC 60127 are used in privary circurts, they should have high breaking capacity (1 500 A) if the

prospective short-circdiit current exceeds\35 A or ten times the current rating of the fuse, whichever is greater.

Compliance is

Checked. by inspection and by the tests of 5.3.

P.1

NAE
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2.7.4 Number and location of protective devices

Protective systems or devices in priMARY circuiTs shall be in such a number and located so as to
detect and to interrupt the overcurrent flowing in any possible fault current path (for example,
line-to-line, line-to-neutral, line to protective earth conductor or line to PROTECTIVE BONDING
CONDUCTOR).

No protection is required against earth faults in equipment that either:

— has no connection to earth; or

— has [poUBTEINSUTATION Ot RENFORCED INSULATION- betweenthePrmarycReomand-attparts—

connecfed to earth.
NOTE 1 Where DOUHLE INSULATION OF REINFORCED INSULATION is provided, a short-circuit to earth would be considered to be two faults.

In a supply usipng more than one line conductor to a load, if a protective device interrupts the
neutral conducfor, it shall also interrupt all other supply conductors. Single pole’ protective
devices, therefgre, shall not be used in such cases.

Compliance is|checked by inspection and, where necessary, by simulation of single fault
conditions (see| 1.4.14).

NOTE 2 For protegtive devices that are an integral part of the equipment, examples\gt the number and location of fuses or
circuit-breaker poles fecessary to provide fault current interruption in commonly encountered supply systems are given in informative
Table 2F for single-pljase equipment or subassemblies and in informative Table 2G forthree-phase equipment. The examples are not
necessarily valid for pfotective devices external to the equipment.

Table 2F — Informative examples of protective devices in single-phase equipment or
subassemblies

Minimum number of
Equipment pupply connections Protection against fuses or circuit- Location
breaker poles

Case A: Earth faults 1 Line conductor
Equipment to be qonnected to power -
distribution systenjs with earthed neutral Overcurrent 1 Either of the two
reliably identified, except for caseC below. conductors
Case B: Earth faults 2 Both conductors
Equipment to be qonnected-te‘any supply,
including IT powef distribution’ systems and | Overcurrent 1 Either of the two
supplies with revefsible plugs, except for conductors
case C below.
Case C: Earth 1aults Z Each line conauctor
Equipment to be connected to three-wire
power distribution systems with earthed Overcurrent 2 Each line conductor
neutral reliably identified.
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